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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qu3uke 6a30BOro ypoBHS Ha YpOBHE CpeAaHero odmiero oOpa3oBaHHs pazpaboTaHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBAHMU K pe3yilbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTEeNbHOW MPOrPaMMBbl,
npezacrasieHHbix B PI'OC COO, a takxe ¢ yuéroMm (eaepanbHoii paboueil mporpaMmMbl BOCIIUTAHUS H
KOHIICTIIUM TpernoAaBaHusi y4deOHoro mpeamera «®Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3ALUAX
Poccuiickoii @enepaiuu, pealn3yonux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.
Cogepxanue mporpamMmbl Mo (U3MKE HaAIPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOW KapTUHBI
mupa obyvaromuxcs 10—11 knaccoB mpu o0yyeHun ux ¢usnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
nesTeabHOCTHOro mnoaxoxa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalnpeIMETHBIM pe3yjbTaTaM OOydeHHs, a Takxke
YYUTBIBAET HEOOXOAMMOCTh pEAM3alUN MEXKIPEIMETHBIX CBSi3eH (PU3MKH C €CTECTBEHHO-HAyYHBIMU
y4eOHBIMH TIpeMeTaMu. B Hell onmpenensioTcss OCHOBHBIE LIENH U3yueHHs (PU3UKH Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHUs, IUJIAHUPYEMBbIE pE3YJIbTaThl OCBOCHHS Kypca (U3HKH: JHMYHOCTHBIC,
MeTarpeIMEeTHbIC, TpeIMETHBIC (Ha 6a30BOM ypOBHE).
[Tporpamma 1o (hu3mKe BKIIOYAECT:

* IUJIaHUpYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (u3uMKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE

MpeIMETHBIEC PE3yAbTAThI MO roJIaM O0yUYeHUS;

* conepxanue yyeOHoro nmpeamera «Pu3nkay mo rogam o0ydeHwusl.
®du3nka Kak Hayka 0 HamOoJee oOIMX 3aKOHAX MPHUPOJIBI, BHICTYMNAs B Ka4eCTBE y4eOHOTO MpEeIMETa B
IIKOJI€, BHOCHT CYIIIECTBEHHBII BKJIJ B CHCTEMY 3HaHUI 00 okpyskatoniem mupe. LLIKoapHbIH Kypc pu3uKu
— CHUCTEMOOOPa3yIOIIU VISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEAMETOB, TOCKOJIBKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE IMPOLIECCOB M SIBJICHUH, M3y4yaeMbIX XUMHUEH, Ouonoruei, ¢pusnueckoil reorpadueit u
acTpoHoMuel. Mcnonb3oBaHue U aKTUBHOE MPHUMEHEHHE (U3NYECKUX 3HAHUU OIpenesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOJIYYESHUS
HOBBIX MaTE€pHaJiOB C 33/JaHHBIMU CBOMCTBAMHU U Jpyrux. M3ydyenue (pu3MKu BHOCUT OCHOBHOH BKIJIAJ B
(dopMHpOBaHHE €CTECTBEHHOHAYYHON KapTUHBI MHUpa oOOydaromuxcs, B (OPMHUpPOBAHUE YMEHHM
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.
B ocHOBY kypca (u3HuKu 17151 ypOBHS CpeIHEro 00111ero o0pa3oBaHus MOJI0KEH sl Ui, KOTOPhIE MOYKHO
paccMaTpuBaTh KaK MPUHIUIIBL €0 TOCTPOEHUS.
Hoesn yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHal U3 BceX pa3JiesioB (PU3MKH, BKIHOYAET KaK BOMPOCHI KJIACCHYECKOM, TaK U COBPEMEHHON (DU3UKH.
Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll Marepuan Kypca (GU3MKH 00beIUHEH BOKPYT (pru3HuecKux
teopuil. Benymum B Kypce siBisiercst GOpMUpOBaHHE NMPEACTaBICHUIN O CTPYKTYPHBIX YPOBHSIX MaTepuu,
BEIIECTBE U MOJIE.
Hoesn ecymanumapuzayuu. E€ peanmuzanus mpeanojaraeT HCIONb30BaHHE T'YMaHUTApHOTO IOTEHIMasa
¢bu3nyecKkoil HayKd, OCMBICIEHHWE CBSA3M pa3BUTHS (U3MKM C pa3BUTHEM OOIIecTBa, a Takke C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpobdIeMamMHu.
Hoesn npuxnaomnoii nanpasnennocmu. Kypc (QU3MKM mpearnonaraeT 3HaKOMCTBO C IIMPOKUM KpyroM
TEXHUUYECKUX U TEXHOJIOTMYECKHUX MPUIIOKEHUIN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoesn osxonocusayuu peanusyercs MOCPEACTBOM BBEIEHHUS D3JEMEHTOB COJEp>KaHUs, MOCBAIIEHHBIX
9KOJIOTHYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPbIE€ CBSA3AaHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTUH, a
Tak)ke 00CYKAeHHsI MPo0IeM palliOHaILHOTO MPUPOIONOIB30BaHUS U SKOJIOTHYECKON OE30IMacHOCTH.

CTep)XKHEBBIMU 3JIEMEHTaMU Kypca (HU3MKH Ha YpPOBHE CpeAaHero oOuiero oOpa3oBaHUs SBISIOTCS
¢uznueckue Teopuu (HopMUpoBaHHE MPEJICTABICHUH O CTPYKTYpe MOCTPOCHUs (pU3HMUECKON TEOPHH, POIIH



byHIaMEHTAIbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O MPUPOAE, TPaHHUIIAX
MPUMEHUMOCTH TE€OPUH, JJI1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MTPOLIECCOB).

CucreMHO-TIeATENBHOCTHBINA MOIX0 B Kypce (PU3MKU peanu3yeTcs Mpexk/ie BCEero 3a CU€T OpraHu3aluu
9KCIIEPUMEHTANIBHOM JIeATeNbHOCTH oOyuatonuxcsa. [ns 06a3oBoro ypoBHS Kypca (QHU3UKH — 3TO
UCIOJIb30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpBIE B MporpamMme o (us3uke oObeIUHEHBbl B OOIIMN CMHCOK YYEHHYECKHX MPAKTUYECKUX PadoT.
Briienenne B yka3zaHHOM IepeyHE JIabOpaTOPHBIX pPadOT, MPOBOAMMBIX [UJISI KOHTPOJS U OLEHKH,
OCYIIIECTBIISICTCSl YYaCTHUKAMH 00pa30BaTeIbHOIO MpoIecca UCXOs U3 0COOEHHOCTEH MIIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipm sTOM oOecmeunBaeTcsi OBIAJEHUE OOYYAIOUIMMHCS YMEHUSMHU
IPOBOJIUTH KOCBEHHBIE M3MEPEHHsI, UCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BETUYMH U TOCTAHOBKY
OIIBITOB I10 IIPOBEPKE MPEAJIOKEHHBIX THIIOTES.
bosbii0€ BHUMaHUE yAEISETCSA PEIICHUIO PACYETHBIX U KaUECTBEHHBIX 3a1ay. [Ipu 3TOM U1 pacu€THBIX
3aJ1a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4H C IBHO 33JaHHOM (DU3HUECKO MOIEIBIO, TO3BOJISIIOIINE TPUMEHSITh
M3YYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jiesia Kypca, TaK U UHTETpUpYs 3HAHUSI U3 Pa3HbIX
pa3zenoB. Jlyis KauyecTBEHHBIX 3a/lad MPUOPUTETOM SBISIOTCSA 3a/laHds Ha OOBSICHEHHWE MPOTEKAHUS
buznyecKux SBIECHUI U MPOIIECCOB B OKPY KAIOIIEH KU3HU, TpeOyIole BbIOOpa (GU3nuecKoi MOJenu Ams
CUTYaIlUU PAKTUKOOPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ tpeboBanusmu GI'OC COO k MarepHalbHOTEXHUYECKOMY 00€CIEeUeHHI0 y4eOHOro
nporiecca 0a30BbIi YpOBEHB Kypca (PM3UKH Ha YPOBHE CpeHET0 001iero 00pa3oBaHus JOJDKEH U3y4aThCs
B YCJIOBHSX MPEAMETHOrO KabuHeTa (PM3MKU WM B YCIOBHSIX WHTETPUPOBAHHOTO KaOMHETA IPEAMETOB
€CTECTBCHHO-HAYYHOTO IMKJIa. B kabuHere (u3MKK IOIDKHO OBITH HEOOXOJUMOE JIabopaTOpPHOE
000py/10BaHuE AJIs BBIIIOJHEHUS YKa3aHHBIX B IIPOrpamMMe 1o GU3UKE YIEHUUECKUX MPAaKTUYECKUX padboT
U JIEMOHCTPALIMOHHOE 00OpYyIOBaHHE.
JlemoHcTpanimoHHOEe 000pyAOBaHHE (OPMUPYETCS B COOTBETCTBHH C MPHHIMIIOM MHHHMAaIbHOM
JIOCTaTOYHOCTH M 0OecrevyrBaeT MOCTAHOBKY IEPEUMCICHHBIX B IMpOrpaMMe Mo (QHU3UKe KIFOYEBBIX
JEMOHCTpAallMii  JUIsl  MCCIEAOBAaHUS HW3Y4YaeMbIX SBIEHUH U  TPOIECCOB, OMIHPUYECKUX U
(byHAaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.
JlaGoparopHoe o00OpyAOBaHHE [UIsI YYEHHYECKUX MPAKTUYECKUX paboT ¢opMupyercss B BUIE
TEMaTHYECKUX KOMIUIEKTOB M OOECIeuMBAETCsS B pacuéTe OAHOr0 KOMIUIEKTa Ha JBYX OOYyYarolUXCS.
TemaTnueckrne KOMIUIEKTHI JaOOPaTOPHOro 000pYAOBaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUJIE IMPPOBBIX J1aOOpaTOPHUil.
OCHOBHBIMU LIENISIMH U3Y4€HUS GU3UKU B 001IEM 00pa30BaHUU SBIISIOTCA:
* (opMupoBaHHE HHTEpeca M CTPEMJIEHHs OOYYaIOUIMXCS K HAYYHOMY H3YYEHHUIO HPUPOIBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
* pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (POPMHUPOBAHHE HCCIEA0BATEIHCKOTO
OTHOUIEHHUSI K OKPYKAIOLIUM SIBICHUSM;
* (opMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHsl OCHOB CTPOEHUSI MaTepHH
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
* (opMupoBaHHE YMEHHI OOBACHATH ABJICHUS C UCIIOJIb30BaHUEM (PU3HMUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;
* (QopmupoBaHUE MpPEICTaBICHUNH O POiaU (U3UKHU A Pa3BUTUS JIPYIMX €CTECTBEHHBIX HAayK,
TEXHUKHU U TEXHOJIOTHUH.
JocTikeHne 3TUX Leneil oOecreunBaeTcsl peleHreM CIeAyIoIUX 3a1ad B Mpolecce U3ydeHHus Kypca
(U3UKK Ha YPOBHE CPEAHEr0 O0IIEro 00pa3oBaHMs:



*  TpHOOpETeHHE CUCTEMBl 3HAHUK 00 OOIMMX (PU3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKIIIOYAsi MEXaHHWKY, MOJICKYJISPHYIO (H3UKY, JIEKTPOIWHAMUKY, KBAaHTOBYIHO (U3HUKY U
AIIEMEHTHI aCTPOPHU3UKU;

* (QopmupoBaHuE YMEHUI NPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS (U3HUECKUX
SIBIICHUH B TIPUPOJIE U JUIsl IPUHSATHS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

*  OCBOEHHE CIIOCOOOB PEIICHHS PA3JIMYHBIX 3a/1a4 C IBHO 33J]aHHOM (PM3NYECKON MOJIEIIbIO, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSITEIIEHOE CO3JIaHUe (HU3NYESCKON MOJIEIH, aJIEKBATHOW YCIIOBHSM
3aj1auu;

* moHUMaHWEe (UBNYECKUX OCHOB U TMPHUHIUIOB JCHCTBHS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

* OBJIQJICHHE METOJaMHU CaMOCTOSITENIFHOTO IUIAHUPOBAHUS M MPOBEACHUs  (pu3muecKux
HKCIEPUMEHTOB, aHaIM3a M MHTEPIpeTauu HH()OpMAIUK, ONpEAETCHUs JOCTOBEPHOCTH
MOJYYCHHOTO Pe3y/IbTara;

* CO3JaHUE YCIOBHHA Ui pa3BUTUS YMEHUH MPOEKTHO-MCCIEAOBATEIHCKOW, TBOPYECKON
JESTCIIbHOCTH.
Ha usydenue ¢usuku (0a30BbIii ypoBeHb) Ha YpPOBHE cpenHero oodiero oOpa3oBaHus oTBoAUTCA 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B nporpamme no (u3uKe NepeyeHb Ja0O0paTOPHBIX U MPAKTUYECKUX DPAOOT SBISETCA
PEKOMEHJOBAaHHBIM, YUUTENb JIENaeT BHIOOP MpPOBEACHUS JTAOOPAaTOPHBIX PAOOT M OMBITOB C YYETOM
WHAMBUIYaJIbHBIX OCOOCHHOCTEHN 00yJarommxcs.

COJEPKAHUE OBYYEHUSA

10 KJIACC

Paznes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHMS

®du3suka — Hayka o npupoje. Hayuneie MeTopl MO3HAHUSA OKpYKaromero Mupa. Pois skcriepumenTa u
TEOPHH B IIpoOIlecce MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.

MopenupoBanue GU3MUECKUX SBJICHUN U mporieccoB. Hayunsle runore3sl. Du3ndeckre 3aKOHbI U TEOPUH.
['panuipl MpUMEHUMOCTH PU3NYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUS.

Posnb u Mecto ¢u3Mku B (OPMHPOBAHWU COBPEMEHHOH HAaydyHOM KapTHUHBI MHUpA, B MPAKTUYECKOH
JEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe qBuxeHre. OTHOCUTENILHOCTh MEXaHUYECKOT0 ABMkeHHs. Cructema oTcuéra. TpaekTopus.

[TepemenieHue, CKOPOCTH (CPEIHSISI CKOPOCTh, MTHOBEHHAS! CKOPOCTH) U YCKOPSHHE MaTEePHATLHOW TOUKH,

WX MPOCKIIMK HAa OCH CUCTEMBI KoopAuHAT. CII0KEeHUE TIepEMEIICHNN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPSHHOE NPSIMOJIMHEWHOE IBIKeHUE. [ paduKku 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOpEHUs, TYyTH W MepeMeIIeHUs] MaTepUAIBHON TOYKU OT BPEMEHH.

CBoOoHOoe majieHue. Y cKopeHrne CBOOOHOTO MaICHuS.

KpuBonuneiinoe npmwxkeHue. /[BikeHne MaTepualbHON TOYKU MO OKPY>KHOCTH € TTIOCTOSTHHOM 110 MOJTYITIO

CKOpOCTBIO.  YTJIOBasi CKOpOCTh, JUHEHHas ckopocTh. Ilepuog w  wactota oOpamieHwus.

LeHTpocTpeMUTEIHLHOE YCKOPEHUE.



TexHHYeCKHEe YCTpPOMCTBA M NPAKTUYECKOE NMPUMEHEHHE: CIUAOMETD, ABW)KCHHE CHApANOB, LICIIHBIE U
PEMEHHBIE IIEpEIayn.

Jlemoncmpayuu

Mogenb cucteMpl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK IBHKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxenus tena, OpomeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hanpasienue cKOpoCTH IIPH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4yeHrne HEpaBHOMEPHOIO JBUKCHHUS C LIENbIO OIIPEIEICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanye COOTHOIIECHUS MEXY ITYTSMU, IPOMIEHHBIMH TEJIOM 3a IIOCIIEA0BATEIbHbIE PABHBIE
IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBM)KEHHUH C Ha4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.
W3y4eHne ABMKEHUS LIAPUKA B BA3KOM JKUJKOCTH.

N3yuenue nuxeHus teaa, OpOLUIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHOocuTensHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MIHEpuuanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuina. [Ipunnun cynepnosunuu cwi. Bropoit 3akoH HerooToHa a1 MarepualbHON TOUYKH.
Tperuii 3akoH HproTOHA 1511 MaTe€pUanbHbIX TOUEK.

3akoH BceMupHoro Tsarorenus. Cuna tsxectd. IlepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (nmokos, ckoibxeHus, kaueHus). Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHuUs
CKOJIBXKEHUS U cuila TpeHus nokost. KoadduuueHt tpenus.

Cuna conpoTUBIIEHNS NIPYU ABMKEHUU TeJIa B )KMJIKOCTH WJIU Tas3e.

[TocTynaTensHOE M BpalllaTesIbHOE ABHKEHHE a0COIFOTHO TBEPJOTO Tea.

MoMeHT cuibl OTHOCUTENBHO OCH BpaieHus. [lnedo cuinel. YcnoBus paBHOBecHs TBEPAOIO Tea.
TexHuuyeckue yCTpOHCTBA M TPAKTUYECKOE NPUMEHEHHE: MOIIIMIIHUKY, JABH)KEHHE HCKYCCTBEHHBIX
CIIyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUUH.

CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

H3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliuiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MTaJICHUU.

CpaBHeHUE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzyuenue nemxeHust Opycka o HaKJIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOHHMKAIOIIMX B MPY)KMHE M PE3UHOBOM 00pasile, OT UX
nedhopmaruu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonvl cOXpaneHus ¢ MexaHuke

NMnynbee MaTepuanbHOW TOUKM (Tella), CUCTEMBI MAaTEpUaIbHBIX TOYEK. VIMITynbc CUIIBI U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPaHEHUs UMITYJIbCa.



PeakTuBHOE IBUKEHHE.

Pabora cuibl. MOITHOCTH CHJTBIL.

Kunernueckas sneprusi MatepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKOH YHEPTUH.
[TorennuanbHas dHeprusa. IloreHumanbHas dHeprus  ynpyro Ae(OpMUPOBAHHOM  MPYKHUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[loTreHumanpHple M HeNOTEHUUAIbHbIE CUIbl. CBsI3b pabOThl HEMOTEHIMAJIBHBIX CHJ C U3MEHEHHEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEIL.

3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTUH.

VYnopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuyeckue ycTpoOHCTBa M IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOMNEp, NPYKMHHBIA IHUCTOJNET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTnBHOE NBUKEHUE.

[lepexo moTeHIMAIBHOW YHEPTUN B KHHETUIECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abcosItOTHO HEYIIPYTOTo YAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBs3u pabOThI CHIIbI C U3MEHEHHMEM MEXaHUYECKOM SHepruu Tejla Ha IpUMepe pacTsKEHUs
PE3UHOBOIO JKI'yTa.

Paznen 3. Mousekyasipaasi Gu3nka u TepMOAUNHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE T0JIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOpUH U MX ONbITHOE 000CHOBaHHE. bpoyHOBCKOE
nswxkenue. Judpoys3us. Xapakrep IBUKEHUS M B3aUMOJICHCTBUS YacTHIl BellecTBa. MoJenu CTPOEHUs
ra3oB, JKUAKOCTEH U TBEPABIX Ted U 0OBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojesed. Macca u
pa3Mmepsl Monekyil. KonmnuectBo BemecTBa. [loctosnnas ABoranpo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcust.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHOKMHETHYECKONH TEOPUH UJI€AIbHOIO Ta3a.
AGcomoTHas TemMrepaTypa Kak Mepa cpeiHell KUHETHYEeCKOW SHEPIHH TEIUIOBOTO JIBM)KEHUS YacTHUIL Ta3a.
[lIkana temnepatyp KenpBuna. ['a3oBble 3akoHbl. YpaBHeHHe MenzaeneeBa—Knanelipona. 3akoH
HanbToHa. M3omponecchl B HAEANbHOM Tra3e ¢ NOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
IpeCTaBIeHNEe U30IIPOLIECCOB: M30TEPMA, U30X0pa, H300apa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AMCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MONEKyd OpraHUYECKHX
COEMHECHUM.

OnbIThl 0 AUPPY3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOCHCTBUS.

Mogenb, UITIOCTpUPYIOLas MPUPOJTY 1aBJIICHUS ra3a Ha CTEHKHU COCY/a.

OMBITHI, WJUTFOCTPUPYIONINE YPABHEHUE COCTOSHUS UJI€aTLHOTO T'a3a, H30TPOIIECCHI.

Yuyenuueckuii sxcnepumenm, 1abopamoptule pabomol

Omnpenenenne Macchl BO3AyXa B KJIACCHON KOMHATe Ha OCHOBE M3MEPEHHI 00bEMa KOMHATHI, TABICHHUS U
TEeMIIepaTypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCHIMOCTH MEXKTY ITapaMeTpaMy COCTOSTHUS Pa3peKeHHOTO ra3a.



Tema 2. Ocnosvt mepmoounamurku

TepmonunaMudeckas cucrtema. BHyTpeHHss sHeprus TEpMOAMHAMHUYECKOM CHCTEMBI U CIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTel 1 paboTa. BHyTpeHH:s SHEpIrysa OHOATOMHOI'O HJ€aIbHOIO ra3a. Buel
TEIUIONEPEIaut: TEIUIONPOBOJIHOCTb, KOHBEKLMS, H3JIydyeHHUE. YJelbHas TEIUIOEMKOCTb BEIECTBA.
KonunuecTBo TemnoTel npu Temionepeaaye.

[lonarue 06 aamabatHom mporecce. [lepBorii 3akoH TepMoauHaMuku. [IprMeHeHHe NEepBOro 3akoHa
TEPMOJIMHAMHKH K n3omnpoueccam. I paguueckas nuHTepriperanus padboTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh Mpo1eccoB B IpUPOJE.

Tennosbie Mamuubl. [IpuHIUnBl AeHCTBUS TemoOBbIX MalmMH. IIpeoOpa3oBaHus SHEPruHM B TEILUIOBBIX
mamuHax. Koaddumuent noneznoro neictus temioBoil mamuubl. ukn Kapao u ero xoaddunument
MOJIE3HOTO ACUCTBHS. DKOJIOTHYECKHE TPOOIEMBI TETUIOPHEPT €THUKH.

TexHuueckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: JABHraTelb BHYTPEHHETO CrOpaHHs, OBITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meneHne BHYTpEHHEH JHEPTrUU Teja IMPH COBEPIICHUH pPaOOTHI: BBUIET MPOOKH M3 OYTBUIKM TOJ
JEICTBHEM  CXAaToro BO3AyXa, HarpeBaHue dpupa B JaTyHHOM TpyOke myTéM  TpeHMs
(BUICOIEMOHCTpAITHS ).

M3MeHeHHe BHYTpEHHEH sHepruu (TeMIieparypsl) Teja Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTaTelsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOT'O JIBUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul I3mepeHue yaenpHon

TEIUIOEMKOCTH.

Tema 3. Azpecamnyte cocmoanusn gewyecmea. Pazogvle nepexoovl

[TapooOpazoBanue u koHjeHcauus. Mcnapenue u kunenue. AOCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTH
Bo3ayxa. HacelenHnblil map. Y nenpHast Temnaora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS
OT JJaBJICHHUS.

Teépmoe Temo. Kpucramnuueckue u amopdHbie Terna. AHH3OTPOMHs CBOMCTB KpUCTAIoOB. JKuukue
kpuctaiybsl. CoBpeMeHHble MaTepuanbl. [naBnenne u KpucTayuiu3anus. Y IeinbHas TeIIoTa MIaBIeHUs.
CyOaumarnus.

VYpaBHeHHE TEIMI0BOTrO OanaHca.

TexHUYeCKHEe YCTPOWCTBA W TPAKTHUECKOE NPHUMEHEHHE: TUTPOMETP W IICUXPOMETP, KATIOPUMETD,
TEXHOJIOTHH MOJy4YEeHUsS] COBPEMEHHBIX MaTepHUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kunenue mpu MOHMKEHHOM JIaBJICHHH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmronenne HarpeBaHus ¥ IJIaBJICHHS KPUCTANIMYECKOTO BEIECTRA.
JleMoHCTpalusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomul I3MepeHrne OTHOCUTENbHON
BJIQXKHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. dnexkmpocmamuxa

DnexkTpu3amys  TeN. ODIEeKTpHUecKUil 3apsa. J[Ba Buma dJIeKTpUYecKux 3apsgoB. [IpoBomHUKH,
JIVDJICKTPUKHU | TTOTYIIPOBOIHUKA. 3aKOH COXPAHEHUS dJIEKTPUIECKOTO 3apsia.



B3aumoneiictBue 3apsinioB. 3akoH KysnoHa. ToOYeUHBINM SIEKTpUYECKUM 3apsii. DIEKTPUYECKOE TOJIE.
HanpsbxkéHHoCcTh  3iiekTpruueckoro nosid. IIpuHnun cynepno3unuu sinekTpudeckux mnosed. JIunum
HANPsUKEHHOCTH JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratmueckoro mons. I[lotenuman. Pasnocts mnotenuumanoB. IlpoBomHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaneKTpuueckas IpOHULAEMOCTb.

OnektpoéMkocTb. KonzpeHcarop. DIeKTpOEMKOCTh IUIOCKOIO KOHJIEHCATOpAa. OJHEPIHsl 3apsyKEHHOIO
KOH/JIEHCATOopa.

TexHuueckue  yCTpoHCTBAa M IPAKTUYECKOE  IPUMEHEHHUE:  3JIEKTPOCKON,  3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT ACHCTBUS AJIEKTPOMETPA.

B3aumopeicTBie Ha’IEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allMTa.

JIMdIeKTPUKHY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTb MIEKTPOEMKOCTHU IIJIOCKOTO KOHJIEHCATOPa OT IUIOUIa/IN IJIACTUH, PACCTOSHUS MEXAYy HUMU
U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul I3MepeHne 31eKTPOEMKOCTH

KOH/JIEHCATOopa.

Tema 2. [locmosannwiit Inekmpuyeckuit mok. Toku é paznuunvix cpeoax

DIIEKTPUUYECKHI TOK. Y CIOBUS CYIIECTBOBAHMS 3JIEKTPUUECKOTO TOKA.

Hcrtounuku Toka. Cuia Toka. [1oCTOSHHBIN TOK.
Hanpsokenue. 3akon Oma 1151 yyacTka LETH.
DNEeKTpUYecKoe  CONpOTUBIEHUE. YJIeNbHOE  CONpOTHBIEHME  BemiectBa. IlocimenoBarenbHoe,
NapajuleIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.
Pabora anexrpudeckoro Toka. 3akoH J[xoyns—JIeHia. MOIHOCTD 3JI€KTPHUUYECKOTO TOKA.
DONEeKTPOJABMKYIIAasi CHUJIa U BHYTPEHHEE CONPOTUBJICHHE HCTOYHMKA ToKa. 3akoH Oma s MOJHOU
(3amMKHYTOM) 21ekTpuueckoi nenu. KopoTkoe 3amMbIkaHue.
ONEeKTpOHHAas MPOBOJAMMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTb COMNPOTHBIICHHS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.
DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOcTBEeHHass M HpHUMECHass NPOBOJUMOCTb MNOJIyHmpoBogHMKOB. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUUECKUI TOK B pacTBopax U paciuiaBax IJIEKTPOJIUTOB.
DNEKTPOIUTHUECKAS JUCCOLMALUS. DIEKTPOIIN3.
DIIEKTpUYECKH TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lnasma.
TexHuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTaT, HCTOUYHUKU
TOKa, 3JIEKTpOHAarpeBareabHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHHUS,
BaKyyMHBbIH IO, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN 11O, TaJIbBAHUKA.
Jlemoncmpayuu
W3mepeHue cuibl TOKa U HaPsHKEHUS.
3aBUCHUMOCTb COMPOTHUBIICHUS LIMITUHAPUIECKUX TPOBOJHUKOB OT JJIMHBL, IJIOL[a/IA IONEPEYHOTO CEUEHUs
Y MaTepuaa.



CMemaHHOE COeIUHEHHUE POBOIHUKOB.

[Ipsimoe u3MepeHHe 3IeKTpOABMKYIIEH cuiibl. KOpOTKOE 3aMblkaHUE TaJlbBAHMUYECKOTO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBMCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomul VI3yueHne cMEIIaHHOTO

COCIMHEHUS PE3UCTOPOB.

H3mepenue 371eKTpoABIKYILEN CUIIbl HCTOYHMKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaOGnronenue anexrposnusa.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢gusuku 6azoBoro ypoBHs B 10 Kiacce OCyLIECTBISETCS € YYETOM COJEpKaTeIbHBIX
MEXIIPEIMETHBIX CBsI3€l ¢ KypcaMl MaTeMaTUKU, OMOJIOTUH, XUMUH, Freorpapu ¥ TEXHOJIOTHH.
Mesicnpeomemuvie nonsimus, CBI3aHHbBIE C U3y4EHUEM METO0B Hay4yHOI'O ITO3HAHMS: SIBJICHUE, HAYYHBIH
¢axT, runoresa, (puznyeckas BEIMYUHA, 3aKOH, TEOPHs, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICINPOBAHHE,
MOJIe/b, U3MEPEHUE.

Mamemamuxa: pelmieHue CUCTEMBl YpaBHEHUM, TMHENHas GyHKIUS, mapaboia, runepoomna, ux rpaduku u
CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TaHIEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U UX IIPOEKIIMU HA OCHU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanmdeckoe MABWKEHHE B JKUBOW mpupone, auddysus, ocMoc, TEriooOMEeH KHUBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIIIOBOE PABHOBECHE), JIEKTPUUECKUE SIBICHUS B AKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca,
TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH W Ta30B, OJJICKTPUUECKHUE CBOMCTBA METAJUIOB,
AJIIEKTPOIUTUYECKAS TUCCOIMAIINS, TaTbBaHUKA.

l'eocpaghus: BAaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodOpazoBaHUE ABMXKEHUN C HCIOJIb30BAaHUEM MEXAaHHU3MOB, YYET TPEHHS B TEXHHKE,
MNOJIINITHUKY, HUCIOJb30BaHNE 3aKOHA COXPAHEHMsI MMITYJbCa B TEXHHUKE (pakeTa, BOJOMET U JIPYTHe),
JIBUTaTeIlb BHYTPEHHETO CrOpaHus, apoBasi TypOuHa, ObITOBOM XOJIOIMIBHUK, KOHAUIIUOHED, TEXHOJIOTUU
IIOJIyYE€HUSI COBPEMEHHBIX MAaTepUajoB, B TOM YHUCJIE HAHOMATEpUAIOB, M HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYECKass —3aluTa, 3a3eMJIGHHE D3JIEKTPONpHOOpPOB, KCEPOKC, CTPYHHBIH  NIpPUHTE,
3JIEKTpOHArpeBaTesIbHbIe IPHUOOPHI, HIEKTPOOCBETUTEIbHbBIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocTrosiHHBIE MAarHUTHI. B3anMo1eiiCTBHE MTOCTOSIHHBIX MAarHUTOB. MarHutHoe 1mose. BekTop MarHuTHOM
MHAYKUWU. [[puHIMN Cyneprno3uium MarHuTHeIX noJjied. JInHnn MarauTHOW uHAyKuu. Kaptuaa nuHuin
MarHUTHOW MHIYKIIMH TOJISl TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOe 1moJjie IPOBOJHUKA ¢ TOKOM. KapTuHa TWHMI WHIYKIIMA MarHUTHOTO TIOJIS JUTHHHOTO TPSIMOTO
MIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Dpcrena. Bzaumopeiicteue
MPOBOJIHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJlb M HallpaBIICHHE.

Cuua JlopeHnia, e€ Moynb U HarnpaBjieHue. JBukeHue 3apsyKeHHOM YacTUIbI B OAHOPOJAHOM MarHUTHOM
none. Pabota cunsl Jlopenma.



SIBiieHME NEKTPOMAarHUTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKIIUU. DJIEKTPOABUKYILIAS CUJIa
MHAYKIHMH. 3aKOH JIEKTPOMAarHuTHOW MHAYKIMK Papases.

BuxpeBoe anexkTpuyeckoe IMoisie. DNEKTPOABMKYILAS CHUa MHIYKIUU B INPOBOJHUKE, ABMXKYIIEMCH
NOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM IOJIE.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. fIBI€HNE CAMOMHIYKIUH. DIIEKTPOABUKYILAs CUJIAa CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKU C TOKOM.

DIIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: MOCTOSHHBIE MAarHUThI, 3JE€KTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YAaCTULl, UHAYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIUMY MarHUTHOTO MOJIS.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[etictBue cumbl JIopeH11a Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM MHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTbD 3JIEKTPOJIBUKYIIEH CUIIbI UHIYKIIMH OT CKOPOCTU M3MEHEHUSI MarHUTHOT'O TIOTOKA.
SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul I3ydeHne MarHUTHOTO TIOJIS

KATYUIKUA C TOKOM.

HccnenoBanue [eWCTBUS TMOCTOSHHOIO MarHuTa Ha paMKy ¢ TokoMm. MccnepgoBaHue siBIEHUS
3JEKTPOMArHUTHOW MHIYKLHUU.

Paszgea S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble KoOJ1e0anus
KonebatenpHas cuctema. CBoOOaHBIE MeXxaHUueckne kosiebanus. ["apmonnueckue xonedanus. [lepuon,

4yacToTa, aMIuInTyaa u ¢aza xonedanuil. [lpyxuHHb1il MasTHUK. MaTreMaTHUeCKU MasiTHUK. Y paBHEHHE
rapMoHH4eckux kKosnebanuil. [IpeBpaiienue 3Heprun Npu rapMOHUYECKUX KOIeOaHUX.

KonebarenbHblii kKOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HAEATBHOM KoJIeOaTelIbHOM
KOHTYpe. AHAJIOTUSI MEX/ly MEXaHUUYECKUMH U 3JIEeKTPOMAarHuTHbIMU KonebanusMu. Popmyna TomcoHa.
3aKOH COXpaHEHUs PHEPTUH B UJ€ATBLHOM K0JeOaTeIbHOM KOHTYpeE.

[IpencraBnenne o 3aTyxarolmx KosieOaHUsAX. BbIHyXJeHHble MeXxaHudeckue KojeOaHus. PezoHaHc.
BobiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUSI.

[lepemennsiit Tok. CHHYyCOUAANBHBIN IepeMeHHBIH TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA. AMIUTUTYAHOE U
JEHCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U HANPSKECHUS.

Tpancdopmarop. IlponsBoiacTBo, nmepeaaya U MOTpeOICHHE SIEKTPUUECKON 3HEpPruu. DKOJIOTHUECKUE
PHUCKH IIPU IIPOU3BOJCTBE NIEKTpOo3HEprun. KynbTypa UCIOab30BaHus 2JEKTPOIHEPTUU B IOBCEAHEBHON
JKU3HHU.

TexHu4ecKkre yCTpoMCTBA U IPAKTUYECKOE IPUMEHEHNE: JIEKTPUYECKHM 3BOHOK, T€HEPATOP MEPEMEHHOTO
TOKA, JMHUY JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTeNbHONW CUCTEMBI (MIPYKUHHBIM WM MAaTEeMaTHUYECKUN MasTHUK).
Hab6monenue 3aryxaronmx KogeOaHmid.



HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcnuiiorpaMmbl  (3aBUCHMOCTH CHJIBI TOKa M HAIPSOKEHUS OT BPEMEHH) I 3JIEKTPOMarHUTHBIX
KOJIEOAHHUH.

Pe3onaHc nipu mocnie0BaTeIbHOM COCTMHEHUH PE3UCTOPa, KaTYIIKA WHAYKTHBHOCTH M KOHJIEHCATOPA.
Mopens TMHUY 3IIEKTPOIIepPEIadH.

Yyenuueckuii sxcnepumenm, 1abopamophule pabomol

HccnenoBanue 3aBUCHMOCTH TIEPHOIa MAJIBIX KOJIeOaHUH Tpy3a Ha HUTH OT JIJTMHBI HUTH U MacChI Tpy3a.
HccnenoBanue mepeMEeHHOTO TOKA B LIEIH U3 MOCIEA0BATEIHFHO COSTMHEHHBIX KOHACHCATOPA, KaTyIIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JTHbI

MexaHnueckre BOJIHBI, yCIIoBUS pacrpoctpaHenus. [lepuoa. CKopocTs paclipoCTpaHSHHUS U ITTUHA BOJIHBI.
[Tonepeunbie U TPOOJIbHBIE BOJIHBI.

HNuTtepdepenius u qudpakius MEXaHHUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHUS M3JIyYEHUs JJIEKTPOMATHUTHBIX BOJH. B3auMHass opueHTanus
BekTopoB E, B, V B snekrpomarHuTHOi BosiHe. (CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH: OTpPa)KE€HUE,
npenoMiieHue, noysipusanus, audpakius, nuarepdeperius. CKOpoCTb MEKTPOMATHUTHBIX BOJH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHNEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHKIIBI paIHOCBS3U U TENEBUACHUS. Paguonokanys.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHu4eckue ycTpoilcTBa U MPAKTUUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTpPa3ByKOBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE, pagap, paauonpuéMHIK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.
Jlemoncmpayuu

OO6pazoBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmromeecst Te10 kKak HICTOYHUK 3BYKa.

Habmronenue otpakeHHs U IPETOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiu MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HaHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHIA.
HccnenoBaHre CBOWCTB AJIEKTPOMArHUTHBIX BOJH: OTpakKeHUE, PEIOMIICHUE, MONSIpU3alns, JUPpaKIus,
UHTEepEpEeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeiiHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOM cpexae. Jlyu cBera.
To4euHblil HCTOYHUK CBETA.

OTtpaxxkeHue cBera. 3aKOHbI OTpakeHus ceta. [locTpoeHne n300pakxeHui B MJIOCKOM 3epKaJe.
[Ipenomienune cBera. 3aKOHBI MpEIOMIIEHHS cBeTa. AOCONIIOTHBIN MoKa3artenb npenomieHus. [lonnoe
BHYTpeHHee oTpakeHue. [IpeaenbHblil yroi MoJHOro BHyTPEHHET0 OTPasKEeHUSI.

Hucnepcus ceera. CnoxHbI coctaB 6eroro csera. L{Ber.

Colwuparomue u paccenBaroIme JIMH3BI. Tonkas nuH3a. DoKycHOe
paccTosiHUe M ONTHYecKast CUila TOHKOM JuH3bL. [locTpoenue n3obpaxenuit B coOMparonmx u
paccenBarOUX JUH3aX. PopMyIia TOHKON JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH T€OMETPUUECKON ONTUKH.



Bonnoas ontuka. Matepdepenius ceera. KorepeHTHbIC HCTOYHHUKH. Y CIIOBUS HAOIOICHUS

MaKCHUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CUH(A3HBIX KOIr€pEHTHBIX

VCTOYHHUKOB.

Hudpaxius ceeta. AudpakuronHas pemérka. Y cioBre HaONI0IeHUS TJIaBHBIX MaKCUMYMOB IpHU
NaJeHUH MOHOXPOMaTHYECKOIO cBeTa Ha IU(QPAKIMOHHYIO PEIIETKY.

[Tonsipu3zanus ceTa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: OUKH, JIyMa, poToanmnapar, IPOeKIMOHHBIHI

ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIMOHHAS PEIETKA, TIOISPOU/.

Jlemoncmpayuu

[IpsimonuHetHOE pacnipocTpaHEHHE, OTPAKEHHUE U IIPETOMIICHUE CBETA.

OnTuueckue npuOopsI.

[TonHoe BHYTpeHHee oTpaxkeHue. Mojienb CBETOBO/Ia.

HccnenoBanue cBOMCTB N300payKeHHI B JIMH3AX.

Mopnenn MUKpOCKoOna, TEIECKOIIA.

Hab6mronenue narepdepeHIuy ceera.

Hab6monenue nudpakuuu cBera. HabmroneHue aucnepcuu cBera.

[lonydyeHue cnekTpa ¢ HOMOILIbIO IPU3MBI.

[lonydenue cnekTpa ¢ HOMOLIbIO AUPPAKIIMOHHON PEIIETKU.

Habmonenue nonsipusamuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszatesns NpeaoMIIEHUS CTEKIIA.

HccnenoBanre cBONCTB N300pakeHU B JTMH3AX.

Habmronenue aucnepcun ceera.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUH OTHOCUTEIBLHOCTH

['paHMIIBI IPUMEHNMOCTH KIIACCUYECKON MeXaHUKHU. [locTynaTel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH:
MHBAapHUAHTHOCTb MOYJISI CKOPOCTH CBETAa B BaKyyMe, IPUHIIUII OTHOCUTEIbHOCTH DWHIITEHHA.
OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JITHBI.

OHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. opmyina [Inanka cBsa3M 3Heprun GOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.
OtxperTe u uccnenopanue porodddexra. Oneitel A. I'. CroneroBa. 3akoHbl poTorddexTa. YpaBHeHHE
OnHmreitHa 11 porodddekra. «Kpacnas rpanunay porosddexra.

JaBnenue cera. OnwiTel [1. H. JIeOenena.

XuMHnueckoe IeHCTBHE CBETA.

TexHuyeckue ycTpoicTBa U MpakTUYecKoe MpUMeHeHue: PoTodIeMeHT, GOTOAATUHK, COTHEYHAas OaTapes,
CBETOJIUO/I.

Jlemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHETO PoTodPdeKTa.

Cseroauog.

Conneunas Oatapest.



Tema 2. Cmpoenue amoma

Mopnenb atoma Tomcona. OnbiTel Pezepdopaa no paccesnuro o -yactuil. [lmanerapHas Moaenb aToma.
[Tocrynatel bopa. 3nyuenue u norsoiieHne GOTOHOB pU NEPEXO/IE aTOMa C OJTHOTO YPOBHS SHEPTUH Ha
npyroi. Buasl ciektpoB. CrieKTp YpOBHEM SHEPruu aTroma BOA0pOa.

BosHoBbie cBoiicTBa yactuil. Bonuel ge bpoitnsa. KopnyckynsipHO-BOITHOBOW JTyaanu3M.

CHoHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHuueckue ycTpolcTBa M MPAaKTUUECKOE IPUMEHEHUE: CIEKTPAJIbHBIN aHaJIu3 (CIIEKTPOCKOI), Ja3ep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monuenb onsiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaburoieHne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomur Habmoienne InHeuaToro

CIIEKTpA.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JI0Ka3bIBAIOIIUE CIOKHOCTh CTpOeHus sapa. OTKpBITHE DPAIUOAKTUBHOCTU. OIBITHI
Pesepdopna no ompeneneHuro cocraBa pagvoakTUBHOrO u3nydeHus. CpoiictBa anbgda-, Oeta-, ramma-
U3ITy4EHUS.

BnusiHue pagnoakTUBHOCTH Ha JKHUBbBIE OPraHU3MBI.

OtkpeiTue npoTroHa U HeWTpoHa. Hykinonnas mopnens sapa IeiizenOepra— MBanenko. 3apsn snpa.
MaccoBoe uncino saapa. M3otomsl.

Anbda-pacnaa. DNeKTpOHHBIA M MO3UTPOHHBIN OeTa-pacnaj. ['aMmaunziaydyenue. 3aKoH paglMoOaKTUBHOIO
pacnaja.

OHeprus cBA3M HYKJIOHOB B sifjpe. S nepHble cuibl. JlegekT maccsl sapa.

Snepusle peakuuu. [lenenne u CUHTES SAED.

SAnepuniii peaktop. Tepmosinepubiii cunTtes. IIpobimembl U NEPCHEKTHBBI SJEPHOW SHEPrETUKU.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTETHKHU.

OnemeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUILL.

dyHnaMeHTaIbHbIE B3auMoAecTBUsA. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHnuecKkue ycTpoicTBa U IPaKTHUYECKOE IPUMEHEHHE: JO3UMETP, KaMmepa BuibcoHa, siiepHblil peakTop,
aToMHas 6oMba.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomwur VcciaenoBaHue TpeKOB dYacTul] (110

TOTOBBIM (poTOorpadusim).

Pasnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

OTtanel pa3BUTHA acTpoHOMUH. [IprKkiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMMUM.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, IX BUIUMOE ABHKCHHUE.

Conneynas cucrtema.

Connne. ConHedHass akTUBHOCTh. Mcrounuk osHeprum ConHua w 3BE31. 3BE3NBI, MX OCHOBHBIE
XapakTepuCTUKU. JlmarpamMmma  «CHEKTpallbHBIM  KJacC —  CBETUMOCTBY».  3BE3NBI  TJIABHOM
MOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTB» ISl 3BE3]l TJIABHOM TOCIIECIOBATEIHHOCTH.



Bryrpennee ctpoenue 3BE31. CoBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKIECHUU U 3Booru CoJlHIIa U
3BE3. DTaIbl )KU3HHU 3BE3I.

Mnineunsiii [lyte — Hama I'anaktuka. [lonoxenue m aBwxkenne ConHua B ['amaktuke. TUIBI TaaKTHK.
Panunoranaktuku u kBazapbsl. YEpHbIE IBIPHI B Apax rajlakTUK.

Bcenennas. Pacumupenue Beenennoid. 3akon Xa66:ma. Pazberanue rajiakTuk.

Teopus bosbmoro B3peiBa. PenukroBoe usirydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaGOmroneHuss HEBOOPYXEHHBIM TJAa30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX TMPUIOKEHUH IS
oTpezieNieHus MOJIOKEeHHUsI HEeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOTo
HOJTyIIApHsl U IpKUE 3BE3BI.

Hab6nronenus B Teneckon JIynsl, muraner, Maeunoro [lyru.

Oo6o0maroniee noBTOPEeHUE

Ponb pusmku u acTpoHOMHHM B SKOHOMUYECKOM, TEXHOJIOTMUYECKOM, COIMATbHOM M 3TUYECKOH chepax
JESITEIbHOCTH YelIOBEKa, poJib U MeCTO (PM3UKH U aCTPOHOMHUHU B COBPEMEHHOI HaydyHOUW KapTHHE MHUDAa,
ponb (usmveckoi Teopun B (POPMHUPOBAHUU MPEICTABICHUM O (U3NYECKOW KapTHHE MHUpPA, MECTO
¢busznyecKkoil KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O
pUPOJIE.

MexnpeaMeTHbie CBSI3H

Nzydenne kypca ¢usuku 6azoBoro ypoBHs B 11 Kiacce OCYHIECTBISETCS C YYETOM COICPIKATEIHHBIX
MEXITPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.
Medwxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYCHUEM METOJI0OB HAYYHOTO MO3HAHMS: SABJICHHUE, HAyYHbIN
dakt, runore3a, Guznyeckas BEIMYUHA, 3aKOH, TEOpHUs, HAOIIO/IEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE,
MOJIeJb, U3MEPEHUE.

Mamemamuxa: pelieHnue CUCTEMbl YpaBHEHUI, TPUTOHOMETpHUECKHUEe PYHKIIMH: CHHYC, KOCUHYC, TAHTEHC,
KOTAaHT'€HC, OCHOBHOC TPUTI'OHOMCTPHYCCKOEC TOXKIACCTBO, BEKTOPLI U HUX IMPOCKIOWH HAa OCH KOOpJAWHAT,
CIIO)KEHHE BEKTOpPOB, IPOU3BOJHBIE 3JIEMEHTApHbIX (QYHKIMH, NPU3HAKK MOJ00US TPEyroJbHUKOB,
ompeeseHue TUIOMAAN TUIOCKUX (Guryp u oobEéma Tel.

buonocus: snekTpuyeckue sIBIEHUS B )KMBOW IpUpOJIE, KojebaTeabHble ABM)KEHUS B KMBOW IPUPOJIE,
ONTHUYECKHUE SIBJICHUS B )KUBOU MPUPOJE, NEHCTBUE paAlallui Ha )KUBbIE OPIraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIBbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TOJNIOCAa 3€MIIM, 3aJI€)KM MarHUTHBIX PyA, POTOCHEMKA 3€MHOW MOBEPXHOCTH,
IIPEICKA3aHUE 3EMIIETPSICEHUMN.

Texnonozus: TAHAA AIEKTPOIIEpead, TEHEPATOp MEPEMEHHOTO TOKA, 3JIEKTPOABUIATEb, UHAYKIIMOHHAS
neyb, pajap, paauonpuéMHHK, TEIeBU30p, aHTeHHA, TenedoH, CBU-meds, MpOEKIMOHHBIM ammapar,
BOJIOKOHHAs OITHKA, COJTHEUHas Oarapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro npeamera «du3nka» Ha ypoBHE CpeiHero oo1iero oopasopaHus (0a30BbI ypPOBEHB)
JIOJDKHO  00ECTICUUTh JOCTHIKEHHE CICAYIOIIMX JIMYHOCTHBIX, METAlPEIMETHBIX H TPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIbBTATHI
JIMuyHOCTHBIE pe3yJbTaThl OCBOECHUs ydeOHOro mnpeamera «®Pu3nka» TOJKHBI OTPa)kaTb T'OTOBHOCTb U
CHOCOOHOCTh O0YyYaroIUXCsl PYKOBOJACTBOBATHCSA C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CHUCTEMOW LIEHHOCTHBIX OpHUEHTALMi, IO3UTUBHBIX BHYTPEHHHUX YOEXKAECHUH, COOTBETCTBYIOLIMX
TPaJULMOHHBIM LEHHOCTSAM POCCHUICKOrOo OOIIECTBa, pAaCIIUPEHUE >KU3HEHHOIO OIbITa U OIbITa
JeSITeIbHOCTH B MPOIECCE PeaTn3allii OCHOBHBIX HANPaBICHUN BOCIIUTATEIBHOM JEATEILHOCTH, B TOM
YHCIIe B YaCTH:
1) rpakaaHCcKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIMH 00yUJaIOMIErocsl KaK aKTHBHOTO H
OTBETCTBEHHOTO WJI€HA POCCHHWCKOTO OOIIecTBA; MPHHATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX
TYMaHUCTUYECKUX U JEMOKPATHYECKUX IIEHHOCTEH; TOTOBHOCTH BECTH COBMECTHYIO NESTEIBHOCTH B
MHTEpECax rPakaaHCKOTO
o0miecTBa, y4yacTBOBaTb B  CaMOYIIpaBJIeHMM B  00pa3oBaTeIbHOM  OpraHM3allud;  yMEHUe
B3aMMO/IEIICTBOBATh C COLMAILHBIMU MHCTUTYTaMU B COOTBETCTBHUHU C
X (YHKIUSAMH M Ha3HAYCHHEM; T'OTOBHOCTh K T'YMaHHTapHOH M BOJIOHTEPCKOH MESTENbHOCTH; 2)
NATPHOTHYECKOr0 BOCHUTAHUA: CHOPMUPOBAHHOCTh POCCHICKON TPaKTaHCKOW HICHTUYHOCTH,
NaTPUOTU3MA; [IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSIM
pPOCCHICKUX YUY€HBIX B 00JacTd (GU3UKKM M TEXHUKH; 3) JAYXOBHO-HPABCTBEHHOT0 BOCIHMTAHMS:
c(OPMHUPOBAHHOCTh HPAaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIIOBEICHUS;  CIIOCOOHOCTH OIICHWBATh
CUTYallUI0 U MPHUHHUMATh OCO3HAHHBIC PELICHMS, OPUEHTHPYICh Ha MOPaJbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJI€ B IEATEIbHOCTH YUEHOT0; OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOWYMBOTO
Oynyiiero; 4) 3cTeTH4ecKOro BOCIIMTAHHUS: 3CTETHYCCKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETHUKY
Hay4YHOTO TBOPYECTBA,
npucyIero Gpu3sn4eckon HayKke;
5) TpyaoBOro BocnuTaHus:
MHTEPEC K pa3InIHbIM cepam nmpodecCHOoHANTBHON e TETFHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PH3UKOU U
TEXHUKOW, YMEHHE COBEpPILIATh OCO3HAHHBIN BBIOOp OyAylIeil mpodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE IJIaHbI; TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
Gu3ukn  Ha  MOpOTSHKEHMH ~— Bcell  ku3HH;  6)
IKOJIOTHYECKOr0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTb IKOJIOTHUECKON KYJIBTYPhl, OCO3HAHUE II100aIHLHOTO

XapakTepa HKOJIOTHYECKUX MpoOsIeM; IIAaHUPOBAHHE M OCYIIECTBICHUE ACHCTBUI B OKpYKalOIIeH cpelie
Ha OCHOBE
3HAHUS 1eJIell YCTOHYNBOTO Pa3BUTHUS YEJIOBEUYECTBA; PACHIMPEHUE OIBITA JIESITEIHHOCTH dKOIOTHIECKOM
HaIpaBJICHHOCTH HA
OCHOBE HMMEIOUIMXCS 3HAHUH 1O (H3MKe; /) HEeHHOCTH
HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY



YPOBHIO pa3BUTHS (DU3MUECKON HAyKH; OCO3HAHME LIEHHOCTH HAyYHOW NEeATENbHOCTH, TOTOBHOCTH B
nporecce HU3yd4eHUs (U3MKM OCYHIECTBIATh MPOCKTHYIO U HCCIIEAOBATENBCKYIO JCATEIbHOCTD
WHJUBUJIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBeEpPCAJbHbIE YyueOHble AeiicTBUs ba3oBble jJjornueckue

aefcTBus:

CaMOCTOSITENILHO (OPMYJIHPOBaTh W aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh UEIH AESITeIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX

JOCTUKEHUS; BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PU3NYECKUX SBIICHUSX;
pa3palaThIBaTh IJIaH pEHIeHHs] TPOOIEMbl C YIETOM aHAIN3a UMEIOLIUXCS

MaTEepUaAIbHBIX W HEMaTEepPUAIBHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBBI B JIEATEIBbHOCTH, OLICHHUBATh
COOTBETCTBHUE PE3YJIbTATOB

1EJISIM, OIIEHUBATh PUCKH MOCIIEACTBUH EATEIbHOCTH; KOOPIUHUPOBATH U BBHIIIOIHATH pa0OTY B YCIOBUAX
peanabHOrO,

BUPTYAIbHOIO M KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS; Pa3BUBATh KPEATHBHOE MBINUICHHE MPU
PEIICHUN KU3HESHHBIX MPOOIIEM.

Ba3zoBble nccienoBaTeIbCKHe AelCTBHS.

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSIMHU U METOIaMU
buznyecKkoil HayKu;
BJIQJIETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIBCKON M TMPOEKTHOW JESTENbHOCTH B 00NACTH (U3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITENIbHOMY IMOMCKY METOJOB pelIeHHUs 3a1ad (U3M4ecKOoro
COJIepXKaHUs, MPUMEHEHHUIO PA3JIMYHBIX METOJOB IIO3HAHMS;  BJIQJACTh BUIAMH JCATEIBHOCTH TIO
MOJTYYECHUIO HOBOTO 3HAHWS, €r0 HWHTEPIPETAMH, NPEoOpa3OBaHUI0O W TPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTYaIlUAX, B TOM YHCIE TPU CO3JAAaHUM YYEOHBIX MPOEKTOB B 00JACTH (DU3UKU, BBISBISITH
MPUYHHHO-CJICACTBEHHBIC CBSI3M U aKTyalTM3UPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€ pEIIeHuUs, HaXOIUTh
apryMEeHTBI JUIsl J0Ka3aTelbCTBa CBOUX YTBEPXKICHMM, 3aaBaTh MapaMeTpbl U KPUTEPHUH PEIICHHUS;
aHAJIM3UPOBATh TIOJIYUCHHBIE B XOJE pEUICHUs 3aJaddl pe3yJabTaThl, KPUTUYECKH OIEHWBATH HUX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIOBHSX; CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE
3a/1a4¥ B 00pa3oBaTeIbHON
NESTENIbHOCTH, B TOM YHWCJIE€ MPH U3y4eHUU (U3MKH; JaBaTh OIEHKY HOBBIM CHUTYAllHsIM, OIICHUBATh
MPUOOPETEHHBIN OTBIT; YMETh MEPEHOCUTD 3HAHUSA N0 (PU3UKE B IPAKTHUECKYIO 001acTh
KU3HEACSITEIIbHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel; BBIJABUTATH
HOBBIE UJICH, TIPeIaraTh OPUTUHATIbHBIC TIOXObl U PEIIeHHs]; CTaBUThH MPOOJIEMBI U 3aa4H,
JOTyCKAIOINe aTbTEPHATUBHBIC PEIICHUSI.
Padora ¢ undpopmanmeii:
BJIQ/ICTh HaBBIKAMH MONTy4YeHHs] nHpopMannu (HU3HMUECKOTO COAepKaHUsl U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYIIECTBISITh TMOWCK, aHAW3, CHUCTEMATH3AIMI0 W WHTEPIpETaio HWHPOpMAIUU
pa3IMYHBIX BUIOB U (OPM MPEICTaBICHHS; OLIEHUBATH NOCTOBEPHOCTh MH(OpPMAIMU; WCIOIH30BAThH
cpeacTBa MH(DOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTHH B PEIIEHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OPTraHU3alMOHHBIX 3a7ad C COONIIOJICHHEM TpeOOBaHWM JPTOHOMHKH, TEXHHKHU
0€30MacHOCTH, TUTHEHBI, PECYpPCOCOepeKeHH s, IPABOBLIX U ITHYECKUX HOPM, HOPM WH(MOPMAaIMOHHON
0e30MacHOCTH; CO37aBaTh TEKCThl (PU3WYECKOTO COJEpKaHHWS B pa3IUYHBIX (QopMarax ¢ y4ETOM
Ha3Ha4YCeHHUs] WHGPOPMAIMK W IEJIEBOM ayJUTOPHUH, BBHIOMpAs ONTUMAIbHYIO (OpMY MpeACTaBICHUS WU
BHU3yaJIM3aIUH.



KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:
OCYIIECTBIISITH OOIICHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

paciio3HaBaThb MMPCAIIOChUIKA KOH(bJII/IKTHBIX CI/ITyaLII/IfI )51 cMATYaTh
KOH()JIMKTBL, Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PCHHUSI C UCTIOJIB30BaHUEM
SA3BIKOBBIX CPCACTB; IOHUMATL U UCIIOJIB30BATh MPCUMYIICCTBA KOMaHI[HOI\/JI )51 I/IHI[I/IBI/II[yaJIBHOf/'I
paboThl; BEIOWpATh TEMAaTUKY U METOJIbl COBMECTHBIX ACHCTBUI ¢ Y4ETOM OOIINX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0T0 WIEHA KOJUIEKTHBA; MPUHUMATh L€ COBMECTHOM JIEATEIbHOCTH,
OpPraHM30BBIBATh U KOOPJUHUPOBATH JEUCTBUSA MO €€ JOCTHUKEHHIO: COCTABIATH IUIAaH JEHCTBUIA,
pacmpenensaTb poiau ¢ y4€TOM MHEHUW Y4YaCTHHKOB, OOCYXJAaTh pe3yldbTaThl COBMECTHON pabOTHI;
OIICHUBATh KA4€CTBO CBOETO BKJIAJa U KaXKI0I0 YYaCTHHKA KOMAaH/IbI B
o0uMii pe3ynbraT no pa3pabOTaHHBIM KPUTEPUSAM; Ipe/UlaraTb HOBBIE IPOEKTHI, OLIEHWBATH UIEHU C
IIO3UIIMH HOBU3HBEI,
OPUTHHAJILHOCTH, MTPAKTUYECKON 3HAYMMOCTH; OCYLIECTBIIATH MO3UTUBHOE CTPATErMUECKOe MOBEICHUE B
pa3IMYHBIX
CUTyalusX, IPOABJIATE TBOPUCCTBO U B006pa)KeHI/I€, 6I>ITI) NHHUIINATUBHBIM.

PeryasiTuBHble yHUBepcaibHble y4eOHbIe eiicTBuA CaMoopranu3anus:
CaMOCTOSITEJIbHO OCYIIECTBIATh MO3HABATENbHYIO JEATENBHOCTh B 00JIACTH (U3MKHM M aCTPOHOMHH,
BBISBIIATH IPOOJIEMBI, CTABUTH U (HOPMYIUPOBATh COOCTBEHHBIE 3aJ[aUi; CAMOCTOSATEIIBHO COCTABIIATH IIaH
peleHuss pacu€THBIX M KayeCTBEHHBIX 3ajay, IUIAH BBIMOJIHEHUS HPAaKTUYECKOHM paldoThl ¢ y4yéTom
UMEIOIUXCA PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U MNPEANOYTEHHH; JaBaTh OLEHKY HOBBIM
CUTyallUsM; DPACHIUPATh paMKU Y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHUH; JenaTh
OCO3HAHHBII BEIOOD, ApTYMEHTUPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 3a pelieHue; OLICHUBATH
NPUOOPETEHHBIN OTIBIT;
CHocoO0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULIUU B 00JaCTH
(U3uKH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:
JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, BHOCUTb KOPPEKTUBBI B I€ATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;
BJA/IETh HABbIKAMHU [I03HABATEJIbHOW peQIIeKCMM KaK OCO3HAHUS COBEpIIAEMbIX JACHCTBUHM U
MBICITUTENIBHBIX MIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
HCIOJIb30BaTh MPUEMBI pe(IeKCUU IS OLIEHKH CUTYallld, BEIOOpa BEPHOTO
pelLIeHUs; YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATD PEIICHHUS 110 UX
CHI)KECHHIO; IPUHUMATh MOTHBBI M apTyMEHTBI JPYTUX IIPU aHAJIM3€E PE3yJIbTaTOB
NesITeIbHOCTH; NMPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKHM M JIOCTOMHCTBA; NMPHUHUMAThb MOTHUBBI U
apryMeHThI IpYruX [IPH aHAJIN3€ Pe3yIbTaToOB
JeSITeIbHOCTH; MpHU3HABaTh CBOE IIPABO U MPABO APYTUX HA OIIHUOKH.
B mpornecce mocTukeHUS JTMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrpaMMbl MO (U3MKE IS YPOBHSA
cpeaHero oOmero o0Opa3oBaHUs Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN HHTEIIEKT,
npernonararomui copMUpOBaHHOCTb!
CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh IOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHUE, BHUJIETh
HalpaBJIeHUs Pa3BUTHA COOCTBEHHOM HSMOLMOHAIBbHON cdeprl, OBITh yBEpEeHHHIM B  cebe;
CaMOpETYJIMPOBaHMs, BKIIOYAIOIIEIO CAaMOKOHTPOJb, YMEHHE IPHUHUMAThb OTBETCTBEHHOCTHb 3a CBOE
MOBE/IEHNE, CIOCOOHOCTh aIallTUPOBATHCSA K IMOLUUOHAIBHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTb, OBITH



OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTpEeMIICHUE K TIOCTHIKEHUIO LIETH U yCIIeXYy,
ONTUMU3M, WHUIMATUBHOCTb, YMEHHUE JACHCTBOBAaTh HUCXOJs M3 CBOMX BO3MOXHOCTEH;  SMIIaTHUH,
BKITIOUAIONIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE COCTOSIHHE JIPYTHX, YYHUTBIBaTh €ro MpH
OCYIIECTBIICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHIO MU COIEPEKUBAHUIO, COLMATHHBIX HABBIKOB,
BKITIOYAIOITUX CITIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS

C IPYTUMH JIIOJIbMHU, 32a00TUTHCS, MPOSIBIISTH UHTEPEC U pa3peliaTb KOHQIUKTHI.

INPEJMETHBIE PE3YJIBTATDBI

K kxoHny obOydenunst B 10 kijiacce mpeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JIOJDKHBI OTPAXkKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHI:

JEMOHCTPHPOBATH HAa IPUMEPAX POJIb U MeCTO (pU3UKU B POPMUPOBAHUYU COBPEMEHHOIN HAy9IHOUN KapTHUHBI
MHpa, B DPA3BUTHM COBPEMEHHOM TEXHUKH U TEXHOJOTHM, B IPAKTHUYECKOW IEATEIBbHOCTH JIIOACH;
YVUUTHIBATh TPAHULBI TMPUMEHEHHS] W3YYCHHBIX (U3MUECKUX MOJCNEH: MaTepuaibHas TOYKa,
WHEepLUajIbHas cucTeMa OTcuéTa, aOCONMIOTHO TBEPAOE TEJO, HACalIbHBIA Ta3, MOJEIH CTPOSHHUS Ta3oB,
KUAKOCTEH U TBEPBIX TEI, TOUSUHBIN ANMEKTPUUYECKUH 3apsi/i IPH pelIeHnr GU3NIECKUX 3a/1a4;
pacro3HaBaTh (QU3MYECKHE SBJICHUS (IIPOLIECChI) U OOBACHATH WX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMSI BEUIECTBA U DBJEKTPOAMHAMUKHU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHHE, CBOOOJTHOE IMAJICHUE TeJ, JIBMKEHHE IO OKPYKHOCTH,
WHEPIINS, B3aUMOJICHCTBHE Tell, AU Py3usi, OpPOYHOBCKOE IBIKEHUE, CTPOCHHE KUIKOCTCH B TBEPBIX TEII,
M3MEHEeHue 00bEMa TN TPHU HArpeBaHUU (OXJIAXKACHUH ), TETUIOBOE PaBHOBECHE, HCTIAPEHHE, KOHICHCAIIUS,
MJIaBJICHUE, KPUCTAUIM3AIMs, KHUIICHUE, BJIAXHOCTh BO3/yXa, MOBBIINICHHE aBJICHHUS Ta3a MpPH €ro
HAarpeBaHUM B 3aKPbITOM COCYJE, CBSI3b MEXKIy IapaMeTpaMH COCTOSHHUS Ta3a B HM30IMPOLECCaAX,
NEKTPHU3aLUs TeJl, B3aUMOJCHCTBUE 3apsOB; OMHCHIBATH MEXAaHUYECKOE JBUIKEHUE, HCIOIb3Ys
dbuznyeckue BENWYMHBI: KOOPAMHATA, MyTh, MEpPEMEIICHHe, CKOPOCThb, YCKOPEHHE, Macca Tena, CHIa,
UMIYJIbC Tella, KWHETHYeCKasi SHEeprus, MOTeHIIMANbHASI SHEePrus, MeXaHu4yeckas paboTa, MEXaHU4YeCcKas
MOIIIHOCTbH; MPH OMUCAHUM TPABHIBHO TPAKTOBAaTh (PU3MUECKHI CMBICI HCHOJIB3YEMbIX BETHUYMH, HX
0003HaYeHUSI ¥ €AMHUIIBI, HAXOAUTH (POPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMU
BEJIMYMHAMU; ONMUCHIBATh W3YYEHHBIE TEIUIOBbIE CBOMCTBA TEJl W TEIUJIOBBIE SBJICHUS, HCIOJIb3YS
dbusznyeckue BENMUWHBI: JaBIEHHE raza, TeMIepaTypa, CpeaHss KHHETUYecKas HHEepPrHs XaoTHUYECKOTO
JBWKEHUSI MOJIEKYN, CpEOHEKBaJpaTU4YHAsi CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOThl, BHYTPEHHSS
sHeprusi, pabora rasza, KO3 UIIMEHT TMOJIE3HOTO IEHCTBUS TEIUIOBOTO JBUTATEINsI; TPU OMUCAHUU
MPaBUJIILHO TPAKTOBATh (DU3UUYECKUNM CMBICT HCIOIB3YEMBIX BEJIMYMH, WX OOO3HAUYCHUS] U EIUHUIIBI,
HaxO0JIUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTUMU BEJIMYMHAM; OIMCHIBATH
M3Y4YEHHBIE JJICKTPUYECKHUE CBOMCTBA BEIIECTBA M DJCKTPUUYECKUE SIBJICHUS (TIPOLIECCHI), UCIONIB3YS
(dbu3HYecKue BEIIMUMHBL: SJICKTPUUECKUN 3apsl, SJICKTPUICCKOE 101, HAPSHKEHHOCTD TOJISI, TTOTEHIIHAIT,
pPa3HOCTh TOTEHIMAJIOB;, NPH OMHCAHUU MPABWIBHO TPAKTOBATHh (DU3MUECKUN CMBICT HCIOIB3YEeMBbIX
BEJIMYMH, UX OO0O3HAUEHUS W EAWHMIIBI; yKa3bIBaTh (OPMYIbI, CBS3BIBAIOIINE NaHHYIO (U3MUYECKYIO
BEJIMUMHY C JPYTUMH BEIWYMHAMH; AHAIM3HPOBATh (DU3MUECKHE TPOIECCHl M SIBICHUS, HCIONb3Ys
dbuznyeckue 3aKOHBI M MPHUHIMILL: 3aKOH BeceMupHoro Tsarotenus, I, I u III 3akonsl HeioToHa, 3aK0H
COXpPAHEHUS MEXAHMYECKOW SHEPruM, 3aKOH COXPAHEHMsS] HUMITYJIbCA, MPUHLUI CYNEPHO3ULUU CHUJ,
MPUHIUI PAaBHONPABUS MHEPIIUATBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CPEIHEU KMHETUYECKON ZHEPTrUU TEIIOBOTO JIBHXKEHHSI MOJIEKYJ C
a0COIOTHOW TeMIepaTypoid, IEPBHIi 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHHUS DJIEKTPUIECKOTO 3apsia,
3akoH KymoHa, mpu 3ToM pa3inyaTh CIOBECHYIO (hOPMYTHUPOBKY 3aKOHA, €T0 MaTEMAaTUUECKOE BHIPAKEHUE
W ycJioBHS (TpaHUIIBI, 00JACTH) MPUMEHUMOCTH; OOBSICHATH OCHOBHBIC MPUHIIMIIBI JCUCTBUS MAIIWH,



npuOOpOB W TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS HUX O€30MacCHOrO UCMOJIb30BaHUS B
MOBCEIHEBHOM JKU3HH; BBIMOJHSITH YKCIIEPHUMEHTHI 110 HCCIEI0BAaHUIO (DU3HUECKUX SIBJICHUN U MPOIIECCOB
C HCIIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX H3MEPEHUH, MPHU 3TOM (HOPMYyIUpPOBATH MpodIeMy/3a1auy U
THIIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000pyIOBaHHS, IPOBOIUTH
OTIBIT U (POPMYITUPOBATH BBIBOJIBI; OCYIIIECTBIIATH MPSMbIC M KOCBEHHBIC U3MEPCHHSI (DU3NYECKUX BETNYHH,
IpH ATOM BBIOUPATH ONTUMAIBHBINA CIIOCO0 M3MEpPEHUS M WCIOJIh30BaTh M3BECTHBIE METOJBI OIICHKHU
MOTPEIIHOCTe HM3MEPEHUN; WCCIeI0BaTh 3aBHUCUMOCTH MEXIy (U3HMUYECKUMH BEIUYMHAMH C
UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUIl, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (GUKCUPOBATH PE3yIbTaThl
MOJIyYeHHOM 3aBUCHMOCTH (U3WYECKUX BEIMYMH B BUAE TaOiMIl M TrpaduKOB, JeiaTh BBIBOJBI IO
pe3yJibTaTaM UCCIe0BaHus; coOI0aaTh IpaBmiia 0€30IacHOr0 Tpy/ia MpU MPOBEICHUN HCCIEI0BaHUH B
pamMkKax y4eOHOTO OJKCHEpPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKON U TMPOEKTHOM JIEATENbHOCTH C
UCIIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOIMCTB M J1a0OpPaTOpHOro OOOpYHOBaHUS; peulaTh pacuETHBIC
3aJ]aui C SIBHO 33/1aHHOM (PU3NUYEeCKON MOJIEJIbIO, UCTIONb3Ys (pU3ndYecKue 3aKOHbI U PUHIUIIBI, HA OCHOBE
aHaJIM3a YCJIOBUS 3a/1a4M BHIOMPATh (DU3HUECKYIO0 MOJIENb, BBIICIATH (PU3NUECKHe BETUUUHBI U (OPMYJIbL,
HEOOXOAUMBIC NIl €€ pelIeHus, IPOBOJIUTh PACUEThI U OLICHUBATh PEATBHOCTH MOJYYEHHOT'O 3HAYCHUS
(Gu3MYeCcKON BEIUYHMHBI, pelaTh KaueCTBEHHBIC 3aJa4M: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUHBYIO
LENOYKY pacCyKICHHUH ¢ OMOpPOi Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SABIICHUS;
UCIIOJIb30BAaTh MPHU PEIICHUN YICOHBIX 3a7a4 COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH JJIsI TIOMCKA,
CTPYKTYpUPOBAHUS, WHTEPIPETALIMN U TMPEACTABICHUS y4eOHON M HAyYHO-MOMYJISIpHON HH(pOpMAIH,
MOJIyYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH AHAIM3UPOBATH MOIy4aeMyl HH(POPMAIHUIO;
OPUBOJIUTH MPHUMEPHl BKJIaJa POCCUUCKHX M 3apyOEKHBIX YYEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
OO0BSICHEHHE MPOIECCOB OKPYXKAIOIIETO0 MHpAa, B pa3BUTHE TEXHUKH W TEXHOJOTHH; HCIOIb30BATh
TEOpEeTUYECKHe 3HaHUS MO (U3MKE B TOBCEIHEBHOW >XM3HMU Uil obecriedeHusi 0e30MacHOCTH MpH
oOpailieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, JJISi COXPAHEHUS 3J0POBbsl U COOIIO/ICHUS
HOPM 2KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpelie; padoTaTh B IPYIIIIE C BHIIOJHEHUEM PA3IMYHbIX
COLIMAJIBHBIX pOJIeH, IUIAHUPOBAaTh padOTy TIPYMIbl, PalMOHAIBHO PpACHpPEeNsaTh OOS3aHHOCTH U
MJIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYaIlMsIX, aJ€KBaTHO OIICHMBATH BKJIAJ KaXXIOTO W3
YYaCTHUKOB TPYIIIHI B pELIEHUE paccMaTpuBaeMoil mpoOIeMBbl.

K koniy oOyuenus B 11 kJjacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPHUPOBATH HA IPUMEPAX POJIb U MECTO (PU3UKH B POPMUPOBAHUU COBPEMEHHON HAyYHOUN KapTHUHBI
MHpA, B PA3BUTUU COBPEMEHHOW TEXHMKH M TEXHOJIOTMH, B MNPAKTUYECKON AEATEIbHOCTH JIIOJEH,
I[EJIOCTHOCTh U €IMHCTBO (PM3WUYECKOW KapTUHBI MHUpPA; YUUTHIBATH TPAHUII MPUMEHEHHUS WU3YYEHHBIX
buznYeCKUX MOJIENel: TOUeUHBIN ANEKTPUUIECKUH 3apsii, Tyd CBETa, TOUSUHbII CTOYHHK CBETA, sACpHAS
MoJieJlb aTOMa, HYKJIOHHash MOJieJb aTOMHOTO siipa MpH pelleHuu (PU3MYecKHX 3a]ay; pacro3HaBaTh
dbusnueckue sBIeHH (MIPOLIECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB DJIEKTPOJWHAMUKH U KBAaHTOBOM
bu3MKH: dNMEeKTpUYecKasl IPOBOJAUMOCTbD, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JCWCTBUS TOKA,
B3aUMO/ICCTBUE MATHUTOB, PJIEKTPOMArHUTHAsI UHIYKIHUSA, 1€MCTBUE MAarHUTHOTO MOJISl HA IPOBOJHUK C
TOKOM U ABMXKYIIUKCS 3apsl, DIEKTPOMAarHUTHBIE KOJIeOaHus U BOJHBI, TPSIMOJIMHEHHOE PacIpOCTPAHEHHE
CBeTa, OTpakKeHHUe, MperoMiIeHrne, nHTepdepeHIus, AUPPaKIus U MOISIPU3alNs CBETa, TUCTIEPCUS CBETA,
dotoanexkrpuuecknii 3GdexT (hoTod¢deKT), CBETOBOE AaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa
aToMa BOJIOPOJIa, €CTECTBEHHAs W MCKYCCTBEHHAsl PaIMOAKTUBHOCTB, OMHUCHIBATh M3YYCHHBIC CBONCTBA
BEIECTBA (JIEKTPUUECCKUE, MATHUTHBIC, ONTHYECKUE, DIIEKTPUUECKYIO MPOBOJAMMOCTD PA3IMYHBIX CPENI) U
3JIEKTPOMArHUTHBIE SIBJICHUS (IIPOIIECCHI ), UCTIONB3YS (PU3NUECKHE BETUIMHBL: DJICKTPHUCCKUH 3apsil, CHIIa
TOKa, JJIEKTPUYECKOE HAMpsKEHUE, DIIEKTPUUYECKOE CONPOTUBJIEHHE, Pa3HOCTh IOTEHIIUAJIOB,
JEKTPOABIIKYILAs cuia, paboTa TOKa, MHAYKIMS MAarHUTHOTO MOJs, cuia Ammepa, cuia Jlopenia,



UHIYKTUBHOCTb KaTYILIKH, SHEPTHsl 2JEKTPUUYECKOT0 U MArHUTHOTO IOJIEH, IEPHOJ] M YacTOTa KojaeOaHu
B KojeOaTeIbHOM KOHTYpE, 3apsii M CWiIa TOKa B IPOLECCe TapMOHMYECKHX 3JIEKTPOMArHUTHBIX
KosiebaHui, (POKyCHOE pacCTOSHUE M ONTHYECKasl CHJIAa JIMH3BL, MPU ONMMCAHUM MPABUIBHO TPAKTOBAThH
(¢u3uUeCKUil CMBICT HCIOJB3YEMBIX BEIUYMH, WX O0O3HAUEHHWS W EIUHMIBI, YKa3bIBaThb (HOPMYIIBI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETUYHMHAMU;
OIKCBIBATh U3yUYCHHbIE KBAHTOBBIE SIBJICHUS U IPOLIECCHI, UCIONIb3Ys] (U3NYECKHUE BEJIUYMHBI: CKOPOCTb
JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPrHs M MMIYJIbC (OTOHA, IEPUOJ
HOJIypaciaza, SHepIrus CBsI3U aTOMHBIX S/1€p, IPU ONMCAHUU NPABHIIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCMOJIb3YEMBbIX BEJIUYMH, UX O0O3HAYCHMsI U €AMHUIIBI, YKa3bIBaTh (POPMYJIbl, CBSA3BIBAIOIIME JAHHYIO
(Gu3nUecKyr0 BEJIWYMHY C JAPYTMMM BEJIUYHMHAMH, BBIYUCIATH 3HAu€HHE (PU3HMUECKOW BEIUYUHBL;
aHaAJIM3UPOBaTh (PU3NYECKHUE MPOLIECCH U SABJICHUSA, UCHOb3Ysd (GU3NUECKUE 3aKOHbBI U NPUHLIUIIBL 3aKOH
Owma, 3aKOHBI TIOCJIEJOBATEIIBHOTO U MApaIeIbHOIO COSMHEHMs IPOBOIHUKOB, 3akoH /xoymns—Jlenua,
3aKOH JJIEKTPOMarHUTHOM MHAYKLMHU, 3aKOH MPSMOJIMHEHHOTO pacHpOCTPAHEHUs CBETA, 3aKOHBI
OTPaXKCHHSI CBETAa, 3aKOHBI TPEJIOMIICHUS CBETa, ypaBHeHHe OiHmTelHa 11t porodrddexra, 3akoH
COXpaHEHMsI SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUUYECKOrO 3apsjia, 3aKOH
COXpaHEHMsI MacCOBOI'O YMCJIa, IOCTYNaThl bopa, 3aK0OH pagloaKTUBHOIO pacnajia, IpU 3TOM pa3inyaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MAaTEMaTHYCCKOE BBIPAKCHHE M YCIOBHUS (TPAHHIIBI, 00JIACTH)
IPUMEHUMOCTH; OIIPEENIATh HAallpaBJIEHUE BEKTOpa MHAYKLUY MAarHUTHOTO 1OJIs IPOBOIHUKA
C TOKOM, cuJibl Amniepa U cuiibl JIopeH1a; CTpOUTh U ONUCHIBATh U300paXKeHHe, CO3aBaeMOE TNIOCKUM
3€pKaJIOM,
TOHKOM JIMH30M; BBIIIOJIHATH SKCIEPUMEHTHI 10 UCCIIEI0BAHUIO (PU3HUECKUX SIBJICHUM U
IPOLIECCOB C HCIOJb30BAHUEM TMPSAMBIX M KOCBEHHBIX W3MEPEHUH: NpU 3TOM (POPMYIUpPOBAThH
npobieMy/3agadyy M TUIOTE3y Y4YeOHOro HSKCIEepUMEHTa, coOMpaTh YCTAHOBKY U3 IPEII0KEHHOTO
000pyJI0BaHUs, NMPOBOAUTH ONBIT U (OPMYIUPOBATH BBIBOABI; OCYLIECTBIATH INPSIMbIE M KOCBEHHbBIE
u3MepeHus (pU3nyecKuX BeJIMUUH, IPU 3TOM BbIOUPATh ONTUMANIBHBINA CIIOCO0 U3MEPEHUS U HCII0JIb30BaTh
U3BECTHBIE METO/Ibl OLIEHKH MOIPEIIHOCTE N3MEPEHUH; UCCIIeI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJTMUUH
C UCMOJIb30BAHUEM NPSMBIX U3MEPEHUH: IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCUPOBATH PE3yIbTaThl
HOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUIE TaONUI M TIpadHUKOB, J€NaTh BBIBOJBI IO
pe3ysbTaTtaM HcciaeloBaHus; coO0IaTh paBmiia 0€301acHOro TPy/ia MpHU MPOBEACHUN HCCIIEI0BaHUN B
pamMKax y4yeOHOro »JKCIEpPUMEHTa, Yy4eOHO-UCCIIEJOBATEIbCKOM U TPOEKTHOM JIeATENbHOCTH C
UCIIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOICTB M Ja0OpPAaTOpHOro OOOpYNOBaHUS; pellaThb pacuETHBIE
3a/1a4yM € SBHO 33JaHHON (PM3NYECKON MOJIETIBIO, UCTIONb3YsI (PU3NUYECKHE 3aKOHBI M PUHITUIIBI, HA OCHOBE
aHaJIM3a YCJIOBUS 3aJ1a4M BBIOMPATh (PU3MUECKYIO0 MOJIENb, BBIACIATH (PU3NUECKHE BETUYUHBI U (OPMYJIBL,
HEoOXOouMbIe Ui €€ pelIeHUs, IPOBOJUTh Pacuy€Thl M OLIEHWBATh PEAIbHOCTh MOJIYYEHHOI'O 3HAUEHUs
(¢u3nUecKoil BeMUYMHBI, pelaTh KaueCTBEHHBIE 3aJlaud: BBICTPAMBATH JOIMUYECKH HETPOTHBOPEUUBYIO
LIEMOYKY PacCyX/I€HUH ¢ OMOpOoil Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SIBICHUS;
UCIIOJIb30BaTh MPH PELICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOIUHU JUIsl TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALlMM U TPEACTaBICHUs y4yeOHOW M Hay4YHO-TIOMYJISIpHONW MH(OpManuy,
NOJYYEHHOM W3 pa3jIMYHBIX HMCTOYHHMKOB, KPUTUYECKM aHAIM3MPOBATH MOJy4aeMylo HH(OpMAIHIo;
OOBSACHATH MPHUHILIUIBI ASWCTBUS MAIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHUS HX
0€30MacHOr0 HCIOJIb30BaHUs B TOBCEIHEBHOH KH3HU; MPHUBOJIUTH MPHUMEPHl BKJIAJa POCCHUMCKUX H
3apyOexHBIX y4EHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKH M TEXHOJOTHI; MCIONb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM
KU3HU 7151 oOecrieyeHus: 0e30MacHOCTH MpH o0pallleHuu ¢ IpubopaMu U TEXHUYECKHUMH YCTPOWCTBAMU,
JUISL COXPAHEHUs 370POBbsI M COOIIOACHUS HOPM HKOJIOTMYECKOTO MOBENEHHUS B OKpPYXKAIOIIEH cpesne;
paboTaTh B TpyIIE C BBINOJHEHHEM Pa3IMYHBIX COLMAIBHBIX pOJIEH, IMIAHUPOBATh PabOTy TPYIIIHI,



palMOHAIBHO paclpesenaTh 00SA3aHHOCTU U IUIAaHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYaLUsX,
a/IeKBaTHO OIICHHWBATh BKJIAJ] KKJIOT0 U3 YYaCTHUKOB I'PYIIIIbI B PEIICHHE PACCMaTPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

®a3oBbIe IEPEXOIBI

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (unposrie)
Ne n/m NPOrpaMMBI Beero Konrpoabnsie | [lpakruueckue | 00pasoBaTeibHbIe
padoThI padoThI pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®du3nKa 1 METOJIbI HAYYHOTO ITO3HAHUS 2 0 0 https://m.eds00.ru/7f41bf72
Uroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 5 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Aunamnka ! 0 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU bubmuorexa [JOK
3.1 TEOPHH 9 0 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OcHoBbI TEPMOAMHAMUKH 10 1 0 https://m.edso00.ru/7f41bf72
ArperatHble COCTOSIHUSI BEIIECTBA. bu6mmorekxa [JOK
3.3 5 0 0

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

bubmuoreka [JOK
4.1 OnexrpocTaTiKa 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B bubmuoreka [JOK
4.2 Pa3IUYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HauMeHoBaHMe Pa3IesioB M TEM (un¢posrie)
Ne n/m IporpaMmbl Beero Koutpoabsubie | [IpakTnueckue | 00pa3oBaTe/IbHbIE
padoTbI padoTbI pecypcsl
Paznea 1. QJIEKTPOJANHAMUKA
MaruauTtHoe nosjie. DJIeKTpOMarHuTHas bubmmorexa [IOK
11 WHTYKIIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE bubnnoreka [JOK
2.1 KoneGaHus 9 0 1 https://m.edso0.ru/7f41c97¢
MexaHuueckue U IeKTPOMarHUTHHIE BOJTHBI bubnnoreka [JOK
2.2 5 1 0 https://m.edso0.ru/7f41c97¢
bu6mmoreka [IOK
2.3 Ontuka 10 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24
Pa3nen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
OCHOBBI crielIUaNIbHOU TEOPUH bubnmnoreka [JOK
3.1 OTHOCHUTEIbHOCTH 4 1 0 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
5 bu6nmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 https://m.edso0.ru/7f41c97¢
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4.2 Crpoenue aToma 4 0 0 bubnuorexa [IOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK

4.3 ATOMHOE A71pO 5 0 0 https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
bu6mmoreka [IOK

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 1 0 https://m.edsoo.ru/7f41c97¢

Utoro no pazneny 7

Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK

6.1 Obobmatomee nopropenue 4 0 0 https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

MMOYPOYHOE IIJTAHUPOBAHHUE 10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
No i/ HMara uHppoBbIe
0 e padoThl padoTbI 5 pecypchbl
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®dusuka — HayKa o
npupoge. Hayunsie
METO/Ibl TO3HAHUS
OKPY’KaIoILero Mupa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c32e
2

n3yuuth "BBenenue"
B yueOHuke ctp. 7-9

Posb 1 MmecTo duzuku
B (hOpPMHUPOBAHUU
COBPEMEHHOM
Hay4YHOH KapTUHBI
MHpa, B IPAKTUYECKON
JIEATEIbHOCTH JIFOACH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c33e
6

B bubnnoreke
HOK 10 xnacc Ypok
Ne 2 BBINOIHUTH
IMMCHMEHHO B
TeTpaau 3aJaHus 13
MOJIYJISL:

JlomarHee 3aj1aHue
Nel,3

MexaHuueckoe
JIBIDKCHHE.
OTHOCHUTENBLHOCTD
MEXaHUIECKOTO
JIBHJKEHUS.
Ilepemenienue,
CKOpPOCTb, YCKOPEHHE

bubnnoreka IIOK
https://m.edsoo.ru/ff0c350
8

§ 1 U3Yy4UTh,
BBITIOJHUTH yHp 1

PaBHOMepHOE bubmuotexa [JOK §2 U3y4uTh,
NpSMOJIMHEHHOE https://m.eds00.ru/ff0c362 | BeIONHUTE
NIBIDKEHHUE 0 3aganue Al-AS; §3-7
§8 n3yuurs,
PaBHOyCcKOpeHHOE bubmuorexa [IOK BBITIOJTHUTH 33aHHE
HpsIMOJIMHEHHOE https://m.edso00.ru/ff0c372 | A1-A4; §9-10
JBYDKEHUE € IIPOYNTATH
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B bubauoreke
HOK 10 knacc Ypox
N3omporeccr B Ne 28 BBIIOIHUTE
bubnmnoreka [JOK MUCBMEHHO B
29 HACAILTOM rase i fx https://m.edsoo.ru/ff0c570
Fpa(i)I/I‘IGCKOG o TCTpaau 3a1aHusl U3
Mpe/ICTaBICHHE = MOTYJIST:

JlomarnHee 3aj1aHue
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Buytpennsis sneprust
TEPMOJIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €&

n3menenus. Kommuectso

bu6nmoreka [IOK

B bubauoreke

OK 10 kiacc Ypox
Ne 30 BBIIOTHHUTE
MHCHbMEHHO B

30 TEIUIOTHI U paboTa. gttps'”m'edsoo'rU/ffOCS% TETpaay 3aJaHus U3
Buyrtpennss sueprus = MOJTYJIS:
OJIHOATOMHOT'O Jomainee 3aganue
WJICAIIBHOTO Ta3a

bubnuoreka [JOK §73-74 u3yuuts,
31 | Busl Teruionepenaun https://m.edsoo.ru/ff0c5¢3 | pemuTs 3amaun ¢
6 KapTOYKHU
VY nenbHas
TEMIOEMKOCTh
BEILIECTBA.
KonuyecTBo TemioTsl Bubmmoreka LIOK 6
3 e

32 | Ipu Terionepeaade. https://m.edsoo.ru/ff0c5¢c3 376 n3yumTs, pemuTe
AnmabaTHbIH npolece 6 3a/1aq1 € KapTOuKH
[IepBrlii 3aK0H

33 TCPMOIMHAMUKH 1 €ro bubmuoreka [JOK §78 U3y4nTh, peIUTH

MMPUMCECHCHHUC K
nu3omnponeccam

https://m.edsoo.ru/ffOc5efc

3a/1a4u C KapTOUKH
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HeobOpatumocTs

MIPOLIECCOB B MPUPOJIE.

Bropoii 3akoH

bu6nmoreka [IOK

34 https://m.edsoo.ru/ff0c623 | §81 u3yunts,
TEPMOJAMHAMUKH 0
[Tpunimn neicTBus u bu6nmmoreka [IOK
35 KIIJ] TemtoBoii https://m.edso00.ru/ff0c600 §82 u3yHuTh
MAaIIUHbI a ’
§83 U3yuuTh, pEIUTH
36 [ukn Kapuo u ero 3a71a4M C KapTOUKH
KITI
37 DKOJIOTHYECKHUE B bubimoreke
po0sIEMbI ITOK 10 kiacc Ypok
TCIIOOHEPT€TUKU Ne 37 BbIIOIHUTH
MMHCbMEHHO B
TeTpaJu 3aJaHus U3
MOYJIS:
JlomarnHee 3aj1aHue
- TeCT
O06o0maromuii ypok
«MonexkynspHas bubnmnorexka HOK
38 ¢u3uka. OCHOBBI https://m.edso0.ru/ff0c693 | §53-83 moBTOPUTH

TEPMOANHAMHKH >

8



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

KoHnTtponbhas pabota
o TeMe

M bubmuorexa [JOK
3g | VIOTCKYLIpHAA https://m.edsoo.ru/ff0c6a5 | §53-83 noBTopuTh
¢dusnka. OCHOBBI 0
TEPMOIMHAMHKI =
B bubimoreke
[OK 10 knacc Ypok
No 38 BBINIOJIHUTH
I[TapooGpa3zoBanue 1 Bu6morexa LIOK [INCbMCHHO B
40 | KoHIeHcausL. https://m.edsoo.ru/ffOc63b | TETPA/H 3alaHus 13
Hcriapenue u KUIEHHE 6 MO/TYJIS:
JlomariHee 3aiaHue
Nel,2.3
AOGcomoTHas U bu6mmoreka [IOK B bubimoreke
41 | OTHOCHTEJbHAs https://m.edsoo.ru/ff0c64d | ITOK 10 xnacc
BIIAYKHOCTH BO3/yXa. 8 Vpok Ne 39
Hacspiennsiit nap BBIMIOJIHUTE

INUCBMCHHO B
TETpaau 3alaHus U3
MOAYJIA:

I[OMaH_IHCC 3aaHuc
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TBépnoe Teno.
Kpucrannuueckue u
aMmop(gHBbIC Tea.
AHN30TpONUs CBOMCTB

bu6nuoreka [IOK

§72 n3yuuts, B
bubmuorexe [JOK
10 xnacc Ypoxk Ne 40

BBIIIOJIHUTH

42 KPHCTAILIOB. gttps:/lm.edsoo.ru/ff0c65f OHCEMEHHO B
JKunkue kpucrauibl. - TETpaaH 3aJaHUs U3
CoBpemeHHbIE MOMYJIS:

MaTepUalIbl Jomaminee 3ananue
B bubnmoreke
[OK 10 knacc Ypok
[InaBnenue u Ne 41 BBIIOTHUTH
KpUCTaUIU3aLIHS. bubmuorexa [JOK MHCEMEHHO B

43 | YienbHas Temiora https://m.edsoo.ru/ff0c670 TeTpaJIH 3ATAHNA H3
TIJIABJICHMUSL. 8 MOIYIIS:
CyO6numarus VAES

JlomarnHee 3aj1aHue
B bubGnmoreke
ITOK 10 kmacc Ypok
Ne 42 BBITOTHUTH

44 | YpaBHeHHE TEIOBOro 536?17/“6? HOK/ﬁO 682 [INCEMCHHO B

Gasianca 0 Ps.//M.€ds00.ru/Tc TeTpaJu 3aJaHus U3
= MOYJIS:
Homarminee 3aganue
DJIeKTpHU3anus Tell.
?feKTpH%CKHH 3apat. bubmmoreka [IOK §84-85 u3yuurs,
45 Ba Buia https://m.edso0.ru/ffocébc | pemmts 3a1aun ¢

IIEKTPHUYECKUX
3apsiioB

c

KapTO4YKHN
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IIpoBoaHuKH,
JTUDIIEKTPUKU U

IIOJIYIIPOBOJIHUKH. bubnuoreka [JOK
46 3aKOH COXpaHCHHS https://m.edsoo.ru/ffOc6bc | §92u3yunTs,
AIEKTPUIECKOTO C
3apsa
B bubnuoreke
[OK 10 knacc Ypok
BsanvozeiicTaue Ne 46 BbIIOIHUTH
bubmuorexa [JOK MUCHBMEHHO B
47 | 23PAAOB. 3axon https://m.edsoo.ru/ff0c6ce
Kynona. Toueunsrii 4 — ' TCTpaau 3aJaHus U3
AIIEKTPUICCKUH 3apsi]T = MOJTYJISL:
JloMalHee 3agaHue
Hanpsxénnocts
3JICKTPUUYCCKOTO TIOJIA.
Ui bubmorexa [JOK
48 ggﬁfgﬁ?g& — https://m.edsoo.ru/ffOc6df & §88,89u3yunTs,
JInaun 2
HANPSKEHHOCTH
Pabora cun bu6nuoreka [IOK
49 | DVIEKTPOCTATUIECKOT O https://m.edso0.ru/ff0c6f0 §93,94u3yauTs,

noid. ITorenmumain.

0

Pa3zHocTh moTEeHIIMATIOB
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[IpoBoHUKY U
JIUBJICKTPUKHU B

B Bubnuoreke
HOK 10 xnacc Ypok
Ne 49 BBIIOJTHUTH

Bbubanoreka HOK IIUCBMEHHO B
AIIEKTPOCTATUIECKOM )

50 one. gttps.//m.edsoo.ru/ff0c701 TeTpAIU 3aAHHS 13
JIMoIieKTprudecKas B MOJyJIst:
IPOHHIIAEMOCTh [JomamHee 3aianue

. bubnnorexka HOK

51 | DNIEKTPOSMKOCTE. https://m.eds00.ru/ff0c712 | §97 98usyurs

Konnencarop 6 ’ ’

B bubnnoreke

[OK 10 knacc Ypok
DIEKTPOEMKOCTh Ne 50 BbIOJIHUTH
IJIOCKOTO bubnmnorexka HOK MTHUCHMEHHO B

52 KOHJIEHCATOopa. https://m.edsoo.ru/ff0c72c TeTpau 3a71aHHs U3
DHeprus 3apsyKEHHOTO 0 )

MOJTYJISI:
KOHJIeHCcaTopa
JlomarnHee 3aaHue
B bubnnoreke
I[HOK 10 kmacc Ypok
JlaGoparopHas paboTa Ne'51 pemonnTs
53 Ne3 "U3mepenue [THCbMCHHO B

ANEKTPOEMKOCTH
KOHieHcaTopa"

TeTpaau 3aJaHus U3
MOAYJIS:
JlomarHee 3a1anue



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

[IpuHIMD AEHCTBUS U

MIPUMEHEHNE B bubimoreke
KOHJICHCAaTOPOB, HOK 10 xmacc Ypok
KOIIMPOBAJIBLHOI'O No 52 BBINIOJIHUTD
54 arnrmapara, CTpyiHOro MIUCbMEHHO B
MpUHTEPA. TeTpaJu 3aJaHus U3
DIeKTpoCcTaTHYECKast MOJYJIA:
zalglfii; 3;32P(/)I;§Hﬂe Jomatinee 3aganue
JIEKTPOIIPU B
DIIEKTPUUYECKH TOK,
YCJIOBHSI €T0 B bubnmoreke
CYILIECTBOBAHUSI. HOK 10 kmacc Ypok
[TocTostHHBIM TOK. No 53 BBINOJIHUTH
55 | Cuna Toka. IHUCbMEHHO B
I(L:Ianpﬂn(eHHe. TETpaJu 3aJaHus U3
MIPOTHUBJICHUE.
OMPOTHBIICHNEC MOIYJISL:
3axon Oma mis
Homaminee 3aganue
ydacTka Ienu
[TocnenoBarenbHOE,
napajuiesbHOE,
CMEIIIaHHOE B BI/I6HI/IOTeKe
COoeIMHEHNE OK 10 knacc Ypok
JHIp%BOIlHI/IKOB. ; Bubmmoreka LIOK Ne 55 BemonnuTs
56 I?I OpaTopHas paboTa https://m.edsoo.ru/ff0c74f | muceMeHnHO B
«3yuenue
1 0 TeTpaau 3aJaHus U3
CMEIIaHHOTO
COEIMHEHUS MOAYJIS:
DEHCTOPORY Jomaminee 3aganue
57 PaGora u MOIIHOCTH bu6nuoreka [IOK B bubnuoreke
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AIIEKTPUIECKOTO TOKA.
3akoH

Jxoyins-Jlenna

https://m.edsoo.ru/ff0c783

8

IHOK 10 xmacc Ypok
Ne 56 BBIIOTHUTH
IMMCHbMEHHO B
TeTpaau 3aaHus U3
MOMYJIS:

JlomarHee 3amaHue

3akoH Oma ni1g
IIOJIHOM (3aMKHYTOM)
AIEKTPUUYECKOM LIETIH.
KopoTtkoe 3aMbIkanue.
JlaGopaTtopHnas pabota

B bubnmoreke
[OK 10 knacc Ypok

«3mepenue DJIC Bubmrorexa LIOK Ne 59 BpinonHUTH

58 HUCTOYHHKA TOKA U ETO https://m.edsoo.ru/ff0c7ae | mucekMeHHO B
BHYTPEHHETO 0 TeTpaau 3aJaHus U3
CONPOTHUBIICHUSD) MOTYJISL:

JlomarHee 3aj1aHue

DNeKTpOHHAas B bubGmmoreke
MIPOBOAMMOCTD I[HOK 10 kmacc Ypok
TBEPABIX METAJIIOB. No 61 BBIOJIHUTH
3aBUCUMOCTh IIICBMEHHO B

59 COTPOTUBIICHHA TETpaJu 3aJaHus U3
METaJIOB OT
TEeMIIepaTyphl. MOZYILA:
CBepXIpOBOIUMOCTb Jlomaninee 3ananue
DNEKTPUYECKUN TOK B B bubnnoreke

60 Bakyyme. CBoiicTBa IHOK 10 kiacc

SJICKTPOHHBIX

Ypoxk Ne 62
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IIy4KOB

BBIIIOJIHUTH
IMMCHbMEHHO B
TeTpaau 3aJaHus 13
MOIYJIS:

JlomarHee 3amaHue

[TonynpoBOAHUKH, X
CcOOCTBEHHAs U

B Bubnmorexke
[OK 10 knacc Ypok
Ne 63 BBEINOJIHUTE

pUMecHas
IIPOBOAUMOCTb. BH6H_H0T3K3 LOK MUCHEMEHHO B
61 Croiictsa p— https://m.edsoo.ru/ffOc84a TeTpAIU 3aAHHS 13
€
nmepexoja. = MOJTYJISL:
I1oyrIpOBOTHUKOBEI € HomarHee 3aaHue
IPUOOPHI
B bubnmoreke
DJIEKTPUUYECKU TOK B HOK 10 kmacc Ypok
pacTBopax u No 64 BBITIOJIHUTD
pacruiaBax bubnmnoreka [JOK MUCHBMEHHO B
62 | DIEKTPOJHUTOB. https://m.edsoo.ru/ff0c82b TeTpau 3a7aHNs 13
DNEKTPOTUTHYECKAS a )
MOJTYJISL:
JTUCCOIIHAITHS.
DeKkTpoH3 JlomarnHee 3aj1aHue
B bubnnoreke
DNEKTPUYECKUN TOK B ITOK 10 kmacc Ypok
rasax. No 65 BBIIOJIHUTD
N bu6nuoreka [IOK
CaMOCTOSITENTbHBIN U MMMCbMCHHO B
63 https://m.edsoo.ru/ffOc84a

HECaMOCTOSATEILHBIN
paspsia. MomHus.
ITimazma

e

TeTpaau 3aJaHus U3
MOAYJIS:
JlomarHee 3a1aHue
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B bubnmoreke
[OK 10 knacc Ypok
DJIeKTpUYECKue
npHGOpPEL 1 Ne 66 BBIIOJIHUTD
P o bubnuoreka HOK IIUCBMEHHO B
g | YoTPOMCTBA M HX 1 https://m.edsoo.ru/ffOc86f
IIPAKTHYECKOE c S : TETpaju 3aJaHus U3
npumenenue. [lpasuna = MOJIYJISL:
TEXHUKHU 0€30IMaCHOCTH IIOMaH_IHCC 3aJIaHUE
B bubmmoreke
. bubnuorexa LIOK OK 10 xacc Ypok
O6o0maromuii ypok _ i p
65 (DIEKTPOHHAMHIKAY 1 https://m.edso0.ru/ff0c88b | Ne 67 nosroputs
€ TEOPHIO
KonTponbnas pabota
10 TeMe
((3JI€KTpOCTilTI/IKa. BuGnnorexa LIOK
66 | [lOCTOSHHBIA 1 https://m.edsoo.ru/ff0c8a8 | §84-107 mosToputs
AIIEKTPUYECKUI TOK. a
Toku B pa3nu4HbBIX a
cpemax»
Pe3epBHBIT  ypOK. B bubGmmoreke
Pemenue 3amau 1o bu6muorexa LHOK OK 10 knacc Ypok
67 | eme 1 https://m.eds00.ru/ff0c8cS | Ne 68 mosropuTs
"OnexrpoaguHamuka' 6 Teopuio
B bubnnoreke
PesepBHBIi ypOK. bubmuoreka LJOK ITOK 10 xiacc Ypok
68 O606H1310H1Hﬁ YPOK 1 httDS//medSOOI‘U/ffOCSfG Ne 69 IIOBTOPHUTH
no teMam 10 knacca C TEOPUIO
OBUIEE KOJIMYECTBO 63

YACOB I10
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I[TPOI'PAMME

11 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE U (pPOBbIE
Ne . Nara o0pa3oBaTte/ibHbIE Jlomanmee
/i €Ma ypoka Beero Kourpoabuble | [IpakTnueckue H3ydeHnst pecypcebl 3aaHmne
padoThI padoThI

[TocTostHHBIC MAarHUTHI U
MX B3aMMO/JICUCTBUE. $1
MarauTHoe moJe. YD,

1 BeKTop MArHTHOI 1 0 0 bu6mmoteka [IOK BBITIOJIHUTH

https://m.eds00.ru/ff0c9778 | 3ananue A1A4
MHAYKIUU. JInHun crp.10
MarHUTHOW MHIYKIIUH P:
B bubnnoreke
LOK VYpok Ne
72 OBTOPUTH

MaruauTHoe nosie TEOPHIO

, ngBO,[éHI/IKa C TOKOM. . . . Bu6mmorexa LIOK T

TIBIT IPCTC/a. https://m.edsoo.ru/ff0c98fe | 3anamue u3

BzaumogeiictBue MOJTYJIS:
MIPOBOJIHUKOB C TOKOM Jlomansee

3a71aHue
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B BubOnunoreke

HOK VYpok Ne
JlaboparopHas paboTa ZSOH(I)/I]:;OPHTL
Nel bubmaunoreka [JOK BHé)OHH’HTB
«M3y4yeHne MarHuTHOTO https://m.edsoo.ru/ff0c98fe -
MOJIS1 KATYILIKH C TOKOM) MOJTY TS
Jlomaninee
3a/laHue
JleiicTBrE MAarHUTHOTO
TOJISI Ha TIPOBOJIHUK C
tokoM. Cuita Amnepa. §2 W3ydUTS,
JIaboparopHas pabota bu6mmoreka [IOK BBITIOJIHUTH
Ne2 «MccnenoBanue https://m.edsoo.ru/ff0c9ac0 | 3aganue A1A6
IEWCTBUS HOCTOSHHOTO cTp.16
MarHuTa Ha paMKy C
TOKOMY
JlelicTBME€ MAarHUTHOTO
IIOJIS Ha IBUIKYIIIYIOCS §4 n3yuurs,
3apSOKEHHYIO YaCTHILY. bubmuotexa [JOK BBITIOJIHUTD
Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4 | 3amanue A1A4
cunbl Jlopenna crp.22
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DneKTpOMarHuTHasI
unaykius. [lorok
BEKTOpa MarHUTHOMN
unaykiuu. JC
UHIYKIHUH. 3aKOH
JIEKTPOMAarHUTHOU
naaykunu Gapanes

§ 6-8 U3y4uTh,
BBITIOJIHUTD
3aganue A1AS
ctp.39

B Bubnunoreke

HOK VYpok Ne
JlaboparopHast pabota 77 NOBTOPUTH
Ne3 «MccnenoBanne TEOPHIO,
SIBJICHUS g Bubmiorexa LIOK BBIII;)OHHHTB
. https://m.edsoo.ru/ff0cal50
3JICKTPOMAarHUTHOM 3a7aHue U3
WHITYKITAH MOJTYJIS:
JlomarHee
3a7aHne
NHAYKTUBHOCTS.
SIBnenue
camonHykuu. J1C
CAMOUHIYKIIHH. § 9-10 n3yuurs,

3Hepr1/151 MAardamuTHOTI'O
IIOJIA KAaTyHIKU C TOKOM.
QHGKTpOMaFHI/ITHOC IIOJIC

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

BBIIOJTHUTH
samanue A1AS
cTp. 42
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Texuunueckue B bubnmoreke
YCTPOMCTBA U UX LHOK Ypoxk Ne
IIPUMCHECHHE: 82 noBTOPUTH
MOCTOSTHHBIE MAarHUTHI, Teoputo,

9 DJIEKTPOMATrHHUTHI, BBIIIOJIHUTD
JJIEKTPOABUTATEND, 3aJlaHuC U3
YCKOPHUTEIHN MOJYJIA:
3JIEMEHTAPHBIX YACTHLI, Homaruee
MHAYKIHWOHHAA I1€Yb 3alaHuC

B bubnmoreke
HOK VYpok Ne
83 MoBTOpPUTH
Oo6o06maromuii - ypox TEOPHIO,

10 «MargutHoe  IIOJIE. bu6nunoreka [IOK BBITIIOJIHUTH
DJIeKTpOMAarHuTHAs https://m.edsoo.ru/ff0cab82 | 3ananue u3s
UHIYKLUS MOJYJIS:

Homarinee
3a/1aHNe

11 KonTtponbHas pabora bubnmnorexka HOK B bubnnoreke

o teMe «MardutHoe

ITOJIC.

DneKTpoMarHuTHas

UHIYKIHSD)

https://m.edsoo.ru/ffOcad58

HOK VYpok Ne
84 moBTOpUTH
TEOPHIO
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CBo0OogabIe

MEeXaHUYECKHe
KoJIeOaHusl. §13-16 mayuns,
12 l'apmonnyeckue bu6mmoreka [JOK BBITOJIHUTD
KOIeOaHNs. Y paBHCHHE https://m.eds00.ru/ff0caf06 | 3amanme A1A3
TrapMOHHMYECKUX cTp. 65
KoJie0aHui.
[IpeBparenue sHepruu
B bubnmnoreke
HOK VYpok Ne
JlaGopaTtopHnast pabota 86 OBTOPUTH
«HccnenoBanue TEOPHIO,
13 3aBUCHUMOCTH TIEpHOJIa BBITIOJTHUTD
MaJbIX KoJiebaHuii rpysa 3a/laHue U3
HA HUTH OT JTMHBI HUTH MOJTYJISL:
1 Maccel rpysa» Ne4 Homaminee
3a/1aHue
KonebarenbHblil KOHTYD.
CBobopHbIe
AJIEKTPOMArHUTHBIC
Ko1e0aHus B HIcaILHOM §17-18 uzyunTs,
14 KOJIE6ATEIBHOM KOHTYPE. bubnuorexa [JOK BBITIOJIHUTD
AHAJIOTHS MEXKILY https://m.edsoo.ru/ff0ch820 3az[aHIge A1A3
cTp. 7

MEXAaHNYCCKUMHU U
ANEKTPOMArHUTHBIMH
KOJICcOaHUAMU
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®opmyna Tomcona.
3aKOH COXpaHECHMS

§ 19-20

U3Y4HTbh,
15 SHEPIHU B UIEATBHOM bubnmoreka [JOK BBINOIHITE
KoJIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
3ananue Ne
1,2,4 cTp. 85
[IpencraBnenue o B BubOnnoreke
3aTyXarmux HOK Vpok Ne
KOJIEOAHUSX. 92 noBTOPUTH
BriHyX/1€HHBIE TEOPHIO,
MeXaHU4ecKue Bubmmoreka LIOK BBITTOJIHUTD
16 koseOaHus. Pezonanc. https://m.edsoo.ru/ff0chb86 | 3ananue us3
BeinyxeHHbie MOJTYJISL:
AJIEKTPOMArHUTHBIE HomariHee
Kosie0aHus 3a/laHue
[TepemeHHBIN TOK.
CunyconaanbHbIN
MIEPEMEHHBIH TOK.
MOo1mHOCTh IEPEMEHHOTO §21-26
TOKa. AMIUTHTYHOE Bu6morexa [[OK H3y1HTb,
17| peitcrByromee snaucHme https://m.edsoo.ru/ffochda4 | BPTOTHHTE
CHITLI TOKA M 3ananue A1A3
HaPSUKEH ST crp. 95
Tpauchopmarop. § 27-28
18 [IpousBoactso, HA3y4YUTh,
nepeaaya u BBITTOJIHUTD
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noTpebaeHne 3a7aHue
ANEKTPUUECKON IHEPTUU Nel,2.4 ctp.
115
B bubnnoreke
} [HOK V¥Ypok Ne
YcrpolictBo 96 noBTOPUTH
MPAKTHYECKOE TEOPHUIO,
MIPUMEHEHUE
19 BJI'I)GKT MYECKOr0 3BOHKA paomorexa HOK sonane
p ’ https://m.edsoo.ru/ff0cc324 | 3ananuc us
reHepaTopa MOJYJISL:
MIEPEMEHHOI0 TOKA, Jomaiinee
JIMHHM 3JIEKTponepeaayd 3aJIaHUE
B bubnnoreke
HOK VYpok Neo
OKOJIOTUYECKUE PUCKU 97 noBTOPUTH
MIPU TIPOU3BOJICTBE TEOPHIO,
AIEKTPOIHEPTHH. BBIITOJIHUTH
20 Kynberypa 3a/laHue U3
HCIIOJIb30BaHUS MOJYJISL:
DJICKTPOIHCPTHH B Jlomarraee
IIOBCEIHEBHOM JKHU3HU 3aJlaHue
MexaHndecKre BOJHEI,
yCIIOBUSA
pacrpoCTpaHEHHS. §29-31 u3yuurs,
ITepuoa. Cxopocthb BBITIOJIHUTh
21 pacrnpocTpaHeHUs U bubmorexa HOK 3aJlaHue
JUIHA BONHBL https://m.edsoo.ru/ffOccab4 ALAD.C3.C4
ITonepeunsie n CTp, 13’0 ,

MMPOAOJIbHBIC BOJIHBI
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B Bubnmoreke

HOK VYpok Ne
100 moBTOpPUTH
3ByK. CKOpOCTb 3BYKa. TEOPHIO,

22 I'pomkoCTh 3BYyKA. bu6mmoreka [JOK BBIIIOJIHUTh
Bericora Tona. Tem0p https://m.edsoo.ru/ff0cccOc | 3aAaHue u3
3ByKa MOJTYJISL:

Jomarinee

3aJlaHue
DneKTpOMarHuTHbHIE §35-36 u3yuurts,
BOJIHBI, X CBOMCTBA U BEITIOJTHHTE

23 ckopocTs. [lIkana bubnuorexa [IOK 3ananue A1A4

AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0 | crp. 145
B bubnmoreke
HOK VYpok Ne
102 moBTOpHUTH
[TpuHIMIIBI paguOCBSI3U TEOpHIO,

24 Y TCIICBHJICHUSI. BBITIOJIHUTH
Pa3BuTHe cpencTs cBs3H. 3a/laHue U3
Papnonokanus MOYJIA:

JomarHee
3a/laHue
B bubGnmoreke
25 KoHTponbHas paboTa Bu6mmorexa [{OK LOK Ypox Ne
«KonebaHus 1 BOJHBI» https://m.edsoo.ru/ffoccefg | 103 mosToputs
TEOPUIO
[psimonuHeiiHoe Bu6nuoreka [IOK B Bu6nunoreke
26 pacrpocTpaHeHHe https://m.edso0.ru/ff0cd350 | ITOK Vpoxk Ne
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CBETa B OJTHOPOJTHOM
cpene. Toueunblid
HMCTOYHHK cBeTa. JIyu
CBeTa

104 moBTOpPUTH
TEOPHUIO,
BBITNIOJIHUTD
3a/1aHKe U3
MOJTYJISL:
Jomarinee
3a/laHue

B Bubnunoreke

HOK VYpok Ne
105 moBTOpPUTH
OTtpakeHue cBeTa. TeOpHIO,
27| enera. Tocrpoenne BuGnmorera LIOK
' » https://m.edsoo.ru/ff0cd4eQ | 3aAanue u3
M300paKEHU B MIIOCKOM MO
epiaie Jomarinee
3a/laHue
B bubnuoreke
OK Vpok Ne
[Ipenomiienue cBera. 107 noBTOPUTH
ITonHoe BHyTpeHHEE TEOPHUIO,

8 OTpakE€HUeE. bubmuoteka [JOK BBIIIOJIHUTD
IIpenenbHbli yron https://m.edsoo.ru/ffOcd7f6 | 3ananue us
MOJTHOTO BHYTPEHHETO MOTYJISI:
OTpaKEHUs Homarnee

3aJ1aHue
JlaGoparopHas paboTa B bubnuoreke
29 «M3mepenune nokazarens Bu6smoreka [[OK OK VYpok Ne

MPECIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

106 noBTOPUTH
TEOpHIo,
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BBITIOJTHUTH
3a/IaHKE U3
MOJTYJIS:
Jomarmiaee
3a/1aHue

B BubOnuoreke

HOK VYpok Ne
108 nmoBTOPUTH
JIunssel. [Toctpoenue TEOpHIO,

30 n300pakeHUH B JIMH3E. bu6nuoreka [IOK BBITOJIHUTD
dopmyiia TOHKOM JTMH3HI. https://m.edsoo.ru/ff0cddle | 3aAaHue U3
YBenuueHue JIUH3bI MOJTYJIST:

JlomarHee
3a/1aHue
B bubGimoreke
HOK VYpok Ne
110 noBTOpPUTH
TEOPHIO,
JIaboparopHas pabota BBITOHITE

31 <<I/ICCJ'IGI[0BaI:I’I/Ie CBOICTB saaHme 13

M300paXeHUI B TUH3AX» D—
Jomarruee
3a/laHue

JHucnepcus ceTta. B Bubnmoreke

CroxHbIi cocTaB 6e10r0 HOK Vpok Ne

ceera. L[Ber. 109 noBTopUTH

32 JlabopaTopHas pabota TeopHIo,
«Habmronenue BBIIIOJIHUTD

3a/laHue U3

AUCTICPCUU CBETa»
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MOTYJIA:
Jomarinee
3a7laHue

B BubOinmoreke

HOK VYpok Ne
112 noBTOpPUTH
WnTepdepennus ceera. Teoputo,

33 Hudpaxuus ceera. bubnuoreka [JOK BBRITOJIHATE
HudpaknronHas https://m.edsoo.ru/ffOced22 | 3aAaHKE U3
peméeTka MOJLJISL:

Jomarnee
3a/laHue
B bubGimoreke
HOK VYpok Ne
115 noBTOpPUTH
TEOPHIO,
[Tonepe4HOCTh CBETOBBIX
34 BOJTH pHon;[ H3aIus bubmorexa [IOK S
' pHsatl https://m.edsoo.ru/ffOcf02e | 3aAaHHE K3
cBeTa MOJTYJISL:
Jomarrnee
3a/1aHle
B bubGmmoreke
HOK VYpok Ne
116 noBTOpUTH
Onmtiecxne npuOOPHI U TeopHio,

35 YCTPOWCTBA U YCIIOBHS S —
nx 0€30I1aCHOro 3aJAHHe U3
MIPUMECHCHHUS MOJTYITS:

JomarHee
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3aaaHuc

B bubOnnoreke

HOK VYpok Ne
119 noBTOpPUTH
I'panuLibl [PHMEHIMOCTH TEOPHIO,
3% Mocrynars cremmansrof promarexa LIOX
https://m.edso0.ru/ffOcf862 | 3a1aHKE u3
TEOpUHU MOJYJIS:
OTHOCUTEIBHOCTH Homamnee
3aaHue
B bubnuoreke
HOK VYpok Ne
120 noBTOpPUTH
OTHOCHUTENIBHOCTD TCOPHIO,
g7 | OZHOBDEMCHHOCTH. Bu6mmorexa [LIOK BBIIOHUTD
3amMeuIeHuE BPEMEHHU 1 https://m.edsoo.ru/ff0cfa42 | 3a1anue us
COKpAIICHUE JUTNHBI MOAYJLA:
Homamuee
3aJaHKe
B bubnunoreke
HOK VYpok Ne
121 noBTOpPUTH
Oueprus u HMITYITBC TEOPHIO,
38 | wactim, Cosan wacen e O
- https://m.edso0.ru/ffOcfc68 | 3aAaHKC U3
SHEPruel U UMITYJIbCOM. MOJTYJISI:
OHeprus NoKos Homaminee
3aJaHKe
39 KonTpomnbHas padota bubmmoreka [JOK MTOBTOPUTH
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«Onruka. OCHOBEBI
CHEIUaIbHON TEOopUHn
OTHOCHUTEIHLHOCTHY

https://m.edsoo.ru/ff0cf6f0

teoputo 90109
naparpagoB

B Bubnunoreke

HOK VYpok Ne
122 noBTOpUTH
TEOPHIO,
20 Tnasma, Suepron BuGmmorera LIOK
' https://m.edsoo.ru/ffOcfel6 | 3aAaHHC U3
uMIyasc GoToHA MOZYTIA:
Jomarnee
3aJaHne
B bubmmoreke
HOK VYpok Ne
123 noBTopUThH
OtkpsiTHE U TEOPHIO,
41 HCCIICIOBAaHHE bubmorexa [IOK BBITTOJIHUTD
dorosdderra. OnbITHI https://m.edsoo.ru/ffOcffc4 | 3aAaHue u3
A.T. Cronerosa MOZyJI:
JomarHee
3aJ1aHue
B bubnnoreke
HOK VYpok Ne
3akoHbl poTorddeKTa. 124 noBTOpPUTH
YpaBHeHue DUHIITEHA BuGmorexa LIOK TEOPHIO,
42 st porodddexra. _ BBITTOJIHUTD
«Kpacnast rpanuma» https://m.edsoo.ru/ff0d015e sajaHHe 03
¢doroaddexra MOJTYJISI:

Jomarmaee
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3aJaHuc

B BubOnnoreke

OK VYpok Neo
125 noBTOpUTH
JlaBneHue cBera. TEOpHIO,
Omnbitel I1. H. BBITIOJTHUTD
43 NeGenena, bubnmoreka [JOK
. https://m.edsoo.ru/ff0d04a6 | 3aAaHuC 13
XuMmuyeckoe JeiicTBre MOJIYJIS:
CBETa Jomaminee
3a/laHue
TexHnueckue
yCTpOICTBA U § 112,113,
MIPAaKTHYECKOE M3y4uTh, Ne
MIPUMEHCHHUE: 120-122,

44 ¢boTo37IeMEHT, cOOpHUK 3371234,
dboToaTUMK, COTHEYHAS peluTh
Oarapes, CBETOINO] MMUCHMEHHO B

TeTpaau
MIPUTOTOBHUTH
Pemenune 3amad 1o MPE3EHTAIHIO 110

45 Teme «NEMEHTBI Bubmmorexa HOK e

B TOBOM OITTHKIY https://m.eds00.ru/ff0d0302 | "KsanToBas
¢uzuxa"

Mozens aToma B bubnmnoreke

TomcoHa. OnBITHI HOK VYpox Ne

46 Pesepgopaa no bubmumoreka [JOK igg IIT/I(:;TOPHTB
paccesHUIO 0-JaCTHII. https://m.edsoo.ru/ff0d091a PHIO,

BBITIOJTHUTH
[TnanerapHast Moaenb 3a/[aHKE U3

aToMa
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MOIYJIS:
JlomanHee
3a/1aHne

B BubOinnoreke

HOK VYpok Ne
128 noBTOPUTH
TEOpHIO,
47 [Toctrynatel bopa Bubmmorexa LIOK BITOTIHHTH
https://m.edsoo.ru/ff0dOafa | 3aAaHHE K3
MOJYJISL:
JlomarrHee
3aJlaHue
H3znyuenue u
I B buGnotere
48 | OIHOTO yPOBHS SHEPTHH Bubmnorexa LIOK LHOK Ypox Ne
. https://m.edsoo.ru/ff0dOafa | 128 mosropuTh
Ha Apyrou. Bunsl
CIIEKTPOB TCOpHIo
B bubnnoreke
[HOK VYpok Neo
BonHoBbIE CBOlICTBa 129 nosroputs
yactull. BonHsl e TEOPHIO,

49 Bpoiins. bubmmorexa [JOK BBHITIOJTHUTH
KopryckynsspHOBOJIHOBOM https://m.edsoo.ru/ff0d0ca8 | 3aAaHue u3
nyanu3M. CrioHTaHHOE U MOJZYJISL:

Jlomarninee

BBIHY)XXJICHHOC U3JIYUCHUC

3aJaHucC
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OTkphITHE bubnuoreka [JOK B bubGmmoreke
50 | pagnoaxtneHoCTH. https://m.edsoo.ru/ff0d0fd2 | ITOK Ypox Ne
OmwiTel Peszepdopaa mo 130 nmoBTOPUTH
OTIpEe/IeNICHUIO COCTaBa TEOpHIO,
PaaroOaKTHBHOTO BBIIIOJTHHTD
U3ITy4eHUs 3a/laHue U3
MOJYJISL:
Jomarmiaee
3a/laHue
B bubnunoreke
HOK VYpok Ne
131 noBTOpPUTH
CsoiicTBa anbda-, 6era-, TEOPHIO,
raMMau3iIy4eHHUs. BBITIOJTHUTH
51 Bnusuaue 3aJaHue U3
PaaMOaKTUBHOCTH HA MOJTYJIS:
JKUBBIE OpPTaHU3MBbI JomarmHee
3a/laHue
B bubnmnoreke
HOK VYpok Ne
OTKpBITHE TPOTOHA U 132 noBTOpUTH
HenTpona. M3oromnsl. TEOPHIO,
o |Amieem o 10K | e
. https://m.edsoo.ru/ff0d1162 | 3aAaHKE n3
TTO3UTPOHHBIN MOJTYJISL:
Gerapacmna. Jomarminee
IMammanznydyenue 3aJIaHuEe
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DHeprus CBs3U
HYKJIOHOB B Si/Ipe.

bubmuorexa [JOK

B Bubnnoreke
HOK VYpok Ne

53 Snepubie peakiuu. https://m.edso0.ru/ff0d1356 | 133 MOBTOPUTE
q o TEOPHIO,
JIepHBIN peakTop.
[Tpo6Guemsl, BBITMIOJIHUTD
MIEPCTICKTHBBI, 3aJjaHue U3
9KOJIOTHYECKHUE aCIIEKThI MOJTYJISL:
SIEPHON YHEPTETUKH JlomaiHee 3a1anue
DJleMeHTapHbIe
yacTulibl. OTKpbITHE
MO3UTpoHa. MeToIbI
HaOJIIOZICHUS U B bubnunoreke
perucTpanuu HOK VYpok Ne 134
AIIEMEHTAPHBIX YaCTHII. BuGmuotexa LIOK MOBTOPUTH TEOPHUIO,
>4 Kpyrtit crox https://m.edsoo.ru/ff0d0e3g | 2>MOMHHTE
«DyHIaMEeHTAIbHbIE — ' 3aJJaHKe U3
B3aMMOJICHCTBHSI. MOTYJISI:
EnunctBO duznueckoit Jomainee 3aganue
KapTHUHBI MUPa»
§ 99- 101 nzyunrs,
. cTp. 378 BBIOpATH
Bun 3Bé3anoro Heba. OIHY H3 TeM,
Co3sBe3nus, sapkue pOBECTH
55 3BE3 /1B, IUNTAHETHI, UX S —

BUJIHUMOC IBHXKXCHHC.
ConnHeyHas cucTeMa
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Comnure. Conaeunas

§102 u3yuuts, cTp.

aKTUBHOCTH. MICTOUHUK 383 yctHO
56 sneprun ConHLa 1 3BE3] OTBETHUTH HA
BOTIPOCHI
3BE3/1b1, UX OCHOBHBIE § 103-105 u3yuuts,
57 XapaKTEPUCTUKH.
3BE3 MBI IIIABHOM BBITIOJITHUTh
[OCJIEA0BATEIbHOCTH. 3aganue A1A3
BHyTpeHHee cTpoeHue crp. 387
3BE&311. COBpeMEHHbIE
MPEACTABICHUS O
MIPOUCXOXKICHUN U
spomonuu CoHIa u
3BE3/1
Mnuneunsiii [1yte — Hama
TI'anaktuka. Ilonoxenue
u nwxenue ColHIa B § 106 -107
TI'anaktuke. I'amakTUkm. U3YyIHTD,
58 UeEpHble AbIpbI B pax BBIIIOJTHATD
raJlakTUK 3aganue A1A3
cTp.401
Bcenennas. § 108 -109
PasOeranue rajakTuk. U3YYUTh,
Teopus bospiioro BLITIOIHITE
59 B3pbIBa. PenmmkToBoe sajanne
ﬁ:ﬁrﬁiiénxa Nel,2.5.6 crp.
407




HOArOTOBHUTBHCA K

KP no teme
60 Hepermennsie npo0iaembl "DnemMeHTbl
aCTPOHOMMHU aCTPOHOMMHU U
acTpou3HuKH
KonrponsHas pabora B bubnuoreke
61 «JIEMEHTBI aCTPOHOMUHU LHOK VYpok Ne
u 135 noBTOpPUTH
aCTPOPUUKI TEOPUIO
O06o06mmaromui ypok.
Ponb ¢pusuku u
aCTPOHOMHU B
HKOHOMHYECKOM, B Bubamroreke
62 ZzXHOJIOFH“I’eCKOH, HOK yp()K No
LHaJIbHOU 1 136 moBTOpPUTH
ATUYECKOM chepax TeOpHIO
NeSITeIbHOCTH YeJI0OBEKa
O06o0mmaromuii ypox.
Poinb 1 MecTo Gu3uku 1 B bubnunoreke
63 aCTPOHOMUU B HOK Vpok Ne
COBPEMEHHOW Hay4yHOU 137 noBTOpUTH
KapTHHE MHpa TEOPHIO




Oo6o0maromuit ypox.
Ponw dpusmnuaeckoit
TeOpHH B (POPMUPOBAHUU

B Bubnunoreke

64 MpEJICTaBICHUN O ITOK Ypoxk Ne
¢bu3nveckoil KapTUHE 138 moBTOPHUTH
MHpa TEOPUIO
Oo6o0maromuit ypox.
Mecto ¢pu3naeckoi
KapTUHBI MUpa B o0rem B Buomuoreke

65 Py COBPEMEHHBIX LHOK Ypoxk Ne
€CTECTBEHHO-HAayUHBIX 139 moBTOPUTH
IIPEACTABICHUH O TEOPHIO
npupoze
PesepBHbIit ypok. § 1-12
MarsauTHOE 1oJIe. IOBTOPUTH

66 OJeKTpOMarHuTHas bopMyIIbI U
WHTYKIIHST OIIpEEICHUS
PesepBHBIii ypoK. § 44-68
OnTuka. OCHOBBI ITIOBTOPHTH

67 | cnenmansHol TeopUM bopmybl u
OTHOCUTEJIbHOCTH OTIpe/IeTICHUS
PesepHblii ypok.
KBanToBas ¢uznka. § 69-109

68 DneMEHTBI aCTPOHOMUN bubmuoreka [JOK MMOBTOPUTH
U acTpohU3UKU https://m.edso0.ru/ff0d1784 | popmysiel u

onpeneneHus
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OBIIEE KOJUYECTBO
YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

. ®duswmka, 10 kimace/ Msikumes I'.41., Byxosnes b.b., Corckuit H.H. mox penakmueii [TapdhentbeBoit
H.A., Axmonepnoe o6miectBo «/31aTenbeTBo

((HpOCBeIHeHI/Ie»

. ®duswmka, 11 kmacc/ Msakummes I'.J1., bByxosues b.b., Yapyrun B.M. nox penakiueii [TapdhentbeBoii
H.A., Aximonepnoe o6miectBo «/31aTenbpeTBO

«IIpocsemenue»

1. C6opuuk 3agau no pusuke. 10-11 knaccel. bazosslil ypoens ABTOP(bI):

[TapdentbeBa H. A.

2. ®usuka. 3agaunuk. 10-11 xmaccs! - Permiesuya A.IT.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
1. 3abotuH B. A. ®u3uka : KOHTPOJIb 3HAHUI, YMEHUH 1 HAaBBIKOB y4yamuxcs 10—11 k.

2. ®wuzuka : 10—11 k1. : moypoyHoe IUIaHUPOBaHKE: TOCOOUE s yUuTeneil 001eodpa3oBaTeIbHBIX

opranmzanuii/ B. ®@. [Ilunos.

—M. : IIpocsemenue.

LUN®PPOBbIE OEPA3OBATE/IbHbIE PECYPCbI U PECYPCbI CETU

HHTEPHET
1. Bubmoreka LIOK https://myschool.edu.ru/

2. Topran POII https://resh.edu.ru

3. JluctaniuonHo-06pasoBarenpHas miathopma Yuu.py https://uchi.ru



