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1. MMOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeaHero ooOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOXKEHMH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBarenbHOM mporpammbl, mpeactaBieHHBx B PI'OC COO, a Takke ¢ ydé€Trom
¢benepanbHON paboueil MporpaMMbl BOCIUTaHMS M KOHLEMIMM IpEnoAaBaHusl yueOHOro
npeamera «®Puszuka» B o0Opa3oBaTelbHBIX opranm3anusx Poccuiickoit  deneparuu,
pean3yoMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI.

Conep:xaHue nporpamMMbel 10 (U3HMKE HAIpaBlIEHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB npu oOydeHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOr 0 noaxoa. [Iporpamma rno gpusuke COOTBETCTBYET
tpeboBanusM ®PI'OC COO k miIaHUPYeMbIM JUYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOYy4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTh pPEaTM3alUMUd MEXIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMHM IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHbIE IIeJIM M3y4eHUs (PU3MKH Ha YpOBHE CPEIHEro ooOuiero oOpa3oBaHMs, IJIAHHUpPYEMble
pe3yIbTaThl OCBOCHHS Kypca (HU3UKU: JHYHOCTHBIE, METalmpeIMETHbIe, IpeIMETHbIC (Ha
0a30BOM ypOBHE).

[IporpamMma nopu3uKeBKIIOYALT:

® I[UIAHUpPYEMBbIE PE3yNIbTaThl OCBOECHUS Kypca (pu3uKHM Ha 6a30BOM ypOBHE, B TOM YHCIIE

IIPEMETHBIE PE3YNIbTaThl 10 T01aM 00yUYEHHUS;

e cojepxkanue yuebHoro npeamera «dusukay mo rogam oOydeHHs.

dusmka Kak Hayka 0 Haubosiee oOIUX 3aKOHAX MPUPO/IbI, BBICTYIAsl B Ka4eCTBE y4eOHOro
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIJ] B CUCTEMY 3HAaHMM 00 OKpY)KaloIlleM MHpE.
HIkonpHBIH Kypc (U3MKM — CHUCTEMOOOPA3YIOIIMM Il €CTECTBEHHO-HAy4YHBIX YYEOHBIX
MIPEeIMETOB, MOCKOJIbKY (hU3MUECKHe 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U SIBJICHUI, H3ydaeMbIX
XUMUeH, ouonoruei, ¢uznyeckoit reorpadueil nu actpoHomuel. Vcnonbp3oBaHHE M aKTHBHOE
[IpUMEHEHHE (U3MUECKUX 3HAHUN ONpeneNnseT XapakTep U pa3BUTHE pPa3HOOOPA3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TIOTYYEHHUS HOBBIX
MaTepHalIoB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. MzyueHue UMK BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00yJaromuxcs, B GOpMUpOBaHHE YMEHHIA
IIPUMEHATh HayYHbIH METOJI O3HAHMS IIPH BBITIOJIHEHUU MU y4€OHBIX UCCII€IOBAaHUI.

B ocHOBY Kypca ¢u3MKM 17151 YPOBHS CpeaHETr0 o0Iero oopa3oBaHus MOJOKEH psij UACH,
KOTOPBIE MOKHO pacCMaTpUBATh KAaK MPUHIMUIIBI €0 IOCTPOEHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBJIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJZICP)KUT MaTepuall U3 BCEX pa3leNoB (U3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUYECKOW, TaK U
COBpEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (pu3nku o0beJMHEH BOKPYT
¢usnyeckux Teopuil. BeaymuMm B Kypce sBusercs (OpMHUpOBaHHME MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapusayuu. EE peanuzanys npeanogaraeT UCMoJIb30BaHUE T'YMaHUTapHOTO
noTeHIuana GU3NIECKOl HaAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3HKH C pa3BUTHEM OOIIECTBa,
a TaKkXke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMH MPOOJIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku npeamnogaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoesn »oxonocuzayuu peanusyercs TOCPEACTBOM BBEICHHUS SJEMEHTOB COAEpKaHMUS,
MOCBALIEHHBIX SKOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHH, a TaKke 00CYXAeHUs MPOOJIeM PallMOHAIBHOIO IPUPOIONOIb30BAHUS U
9KOJIOTHUECKON OE30MaCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3UKH Ha YpPOBHE CpeIHero ooOmiero oOpa3oBaHUS
ABIISAIOTCS (pU3MUecKue Teopuu ((POpMHpPOBAHUE NPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
¢bu3nueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPUH, JJIsi OMHMCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHHUM U MPOIIECCOB).

CucTeMHO-IeSITeTbHOCTHBIA TTOJIX0/1 B Kypce (QH3UKH peaTu3yeTcs MPEkKIe BCEro 3a CUET
OpraHu3allM 3KCIIEPUMEHTAIBHON AesTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(GU3MKA — ATO MCIONB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1a00paTopHBIX paboT, KOTOpble B MporpaMme o (¢u3uke OObEIMHEHBI B OOIIMN CIIMCOK
YUYCHUUYECKHX TMPaKTUUECKUX paboT. BeimeneHue B yka3zaHHOM TepedHe jJabopaTopHBIX PadoT,
MPOBOJIUMBIX JUISI KOHTPOJIS M OLEHKH, OCYLIECTBIISCTCS Y4YaCTHHKAaMH 0Opa30BaTEeNbHOrO
rpoiiecca UCX0s U3 0OCOOCHHOCTEH TJIAHUPOBAHUS M OCHAICHHs KaOuHeTa ¢usuku. [Ipu s3Tom
obecrieunBaeTcsi OBNIAJICHUE OOYYArOIIMMHUCS YMEHHUSMH TPOBOAMUTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIEIOBAHMs 3aBHUCHUMOCTEH (DM3MUECKUX BENUYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yAenseTcss PelICHUI0 PacuyéTHBIX M KaueCTBEHHBIX 3anad. [Ipu stom
JUTsL pacYE€THBIX 3a/1a4 MPUOPHUTETOM SIBIISTFOTCS 33719 C SIBHO 33JaHHOW (PH3MYECKON MOJIETIbIO,
MO3BOJISIIOIIME TPUMEHATh M3y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszzena
Kypca, Tak ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. i KayeCTBEHHBIX 3a7ad MIPHOPUTETOM
ABIIIIOTCSL 3aJaHus Ha OOBSICHEHHE NPOTEKaHWS (U3UUYECKUX SBICHUNH M TIPOLIECCOB B
OKpYXarolen Xu3HH, TpeOyronue BhIOOpa (HU3WYECKON MOJCNH JUIsi CUTyalldd TPAKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKkTepa.

B coorBerctBum ¢ TtpeboBaHusmu PI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrieueHnio y4yeOHOro mporecca 0a30BBIi YpOBEHb Kypca (PM3HKH Ha YPOBHE CpPEIHETO
o0mero oOpazoBaHusl JOKEH M3Y4aTbCsAd B YCIOBHUSX IMPEIMETHOro KaOuMHeTa (pU3MKU WM B
YCJIOBUSIX WHTETPUPOBAHHOT'0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro IHKiIa. B kaOunere
(bu3MKN JOMKHO OBITh HEO0XO0IMMOE J1a00PaTOPHOE 000OPYAOBAHUE [T BBIMOIHEHUS YKa3aHHBIX
B TporpamMmMe MO (HU3UKE YUYCHHUECKUX TPAKTHUYECKUX PadOT W JIEMOHCTPAIlOHHOE
0o0opyI0OBaHUE.

JlemoHCcTpannonHoe o00opyaoBaHue (GOPMUPYETCSs B COOTBETCTBUU C MPUHLIUIIOM
MUHHUMAJIBHOH JOCTaTOYHOCTH M OOECIIeYMBAET IMOCTAHOBKY MEPEYHCICHHBIX B MPOrpamMMe Io
(u3MKe KIIOYEBBIX JIEMOHCTpAIMil A MCCIEJOBAHMSI HM3y4aeMbIX SIBICHUH U IPOLECCOB,
SMIIUPUYECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaboparopHoe oOoOpynoOBaHUE Uil YYEHUYECKHUX IMPaKTUUYEeCKUX paboT (opmupyercs B
BHJIC TEeMaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxca. TeMaTudyeckre KOMIUIEKTHI J1a00paTopHOro 0OOpYAOBaHUS JOMKHBI OBITH
MTOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU AHAJIOTOBBIX W HNU(POBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE IU(POBBIX 1aO0OPaTOPHIA.

OCHOBHBIMU 1EJIIMU U3Y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opMHpOBaHHE HHTEpeca W CTpeMJIeHHs OOydyalolMXCsl K HAyYHOMY H3yYCHHIO

MIPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TIPEJCTABICHWA O HAYYHOM METOAE TO3HAaHUA © (OPMHUPOBAHUE
HCCIIEI0BATEIbCKOIO OTHOLICHUS K OKPYKAIOLIUM SIBJICHHSIM;



(dbopMupoBaHuEe HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa U3Y4eHHs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DHU3HKH;

¢dbopMHpoBaHUE YMEHHI OOBSICHATH SIBJICHUS C UCIOJIB30BaHUEM (U3UUECKUX 3HAHUHN U
HAYYHBIX JIOKA3aTEIIbCTB;

(dbopMHUpOBaHUE TPEACTABICHUN O polu (GU3MKU IS PA3BUTUSA JAPYIUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JlocTikeHne 3THX Iieneil oOecreynBaeTcsi pelIeHHeM CIEAYIONMX 33Jad B MpoIecce

M3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

MpUOOpEeTEeHNEe CUCTEMbI 3HAHUNM 00 OO0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUAX, BKJIIOYAs] MEXAHHUKY, MOJICKYJIAPHYIO (PU3HKY, STIEKTPOANHAMHKY, KBAHTOBYIO
(hU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMHupoBaHHWE YMEHUH TPHUMEHATh TEOPETUYECKUE 3HAHUS JUIS OOBSICHEHHS
¢u3nyecKkux SIBICHUH B MNpUpOJAE M JUId TNPHUHATUS NPAKTUUYECKUX pEIICHUH B
TTOBCETHEBHON KU3HH;

OCBOCHHE CIIOCOOOB peIIeHHs] PAa3TUYHBIX 3a/Jady C SBHO 3aJaHHOW (PU3NUECKOM
MOJIENIBIO, 3aJjady, IOAPA3yMEBAIOLIMX CaMOCTOSATEIBHOE CO3aHUEe (PU3UUECKOM
MO/JIENH, aJICKBaTHOM YCIIOBUSIM 3aJauH;

MOHUMaHUE (PU3UYECKUX OCHOB M TNPHUHIMIIOB JAEHCTBUS TEXHHUUYECKHX YCTPOHCTB M
TEXHOJIOTMUYECKUX MPOIECCOB, MX BIUSHUS HA OKPY’KAIOLIYIO CpPEY;

OBJIaJICHUE METOAAMU CAMOCTOSTEIBHOIO MJIAHUPOBAHUS M MPOBEACHUS (UZNUECKUX
SKCIEpUMEHTOB, aHalu3a M  UHTepOpeTauud  MHQOpPMAIUH,  OIpeesICHUs
JOCTOBEPHOCTH IOJIyYEHHOI'O pe3yibTara;

CO3JIaHME€ YCJIOBUHM JUISl Pa3BUTHS YMEHMH MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKOM
NeSITEIbHOCTH.

Ha wu3ydenue ¢usuku (0a30BbIii YpOBEHb) Ha YpPOBHE CpEIHEro oouiero oOpa3oBaHUS
orBomutcs 136 ywacoB: B 10 ximacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 vacoB (2
yaca B HEJIEIIO).

[Ipemraraemerit B mporpamme 1o (GuU3uKe mepedeHsb Ja00opaTOPHBIX M MPAKTHIECKUX padOT
SIBJIIETCS. PEKOMEH/IOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEICHHS J1a00paTOPHBIX PaboT u

OIIBITOB C y‘IéTOM HHAUBHUAYAJIbHBIX 0coOeHHOCTEH 06yqafonmxc;1.



2.COAEP)KAHUE YYEBHOI'O IIPEJJMETA

10 KUIIACC

Pa3gen 1. ®u3nka 1 MeTOAbl HAYYHOI'O IO3HAHUS
®uszuka — Hayka o mpuponae. HayuHble MeTOabl MO3HAHUS OKpYyXkaromero mupa. Poib
HKCIEPUMEHTA M TEOPHH B MPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue GU3MYECKUX SBJICHHH W mporeccoB. Hayunple rumoressl. Ousnueckue
3aKOHBI ¥ TEOPHH. | paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponp u mecto ¢uszuku B (OPMHUPOBAHMHM COBPEMEHHOW Hay4YHOM KapTHHBI MHpa, B
MIPaKTUYECKOH AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu

AmnanoroBble 1 HIH(PPOBBIE U3MEPUTETIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JaBukeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOro BrkeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepemenienne, cKOpoCTh (CpemHSAsT CKOPOCTh, MTHOBEHHAas CKOPOCTh) M YCKOpPEHUE
MaTepUaIbHOW TOYKH, UX MPOEKIIMU Ha OCU CUCTEeMbl KoopauHat. CIoKEeHHE TEPEeMEIIeHU 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMONMHEHHOE ABMXKeHUe. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTU, YCKOPEHUS, TyTH U MEPEMENICHUSI MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHoe nageHue. Y CKOpeHue CBOOOAHOTO MaICHHS.

KpuBonuneliHoe pABM)XKEeHME. JIBU)KEHME MaTEepUAIbHOM TOYKM IO OKPYXHOCTH C
MOCTOSSHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEHHas CKopocTh. Ilepuon u
gacrora oOparieHus. LleHTpocTpeMUuTeIbHOE YCKOPEHHE.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: CHUAOMETP, JBH)KCHHE
CHapsJIOB, LIEMTHBIE U PEMEHHBIE TTEpEIayn.

Jlemoncmpayuu

Mopnenb cucTeMbl 0TCUETa, MILTIOCTPALINS KHHEMAaTHYECKUX XapAKTEPUCTUK JIBUKCHUSI.

[IpeobpazoBaHue ABMKEHUN C UCTIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenue nBrkeHus Tena, OpoIeHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHusi CBOOOAHOIO MaieHHUS.

Hamnpagnenue ckopocTu Mpu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophule pabomol

H3ydyeHne HepaBHOMEPHOTO JBHKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOIIEHHUS ~ MEXIy  MYTAMH, [POWJEHHBIMH  TEIOM  3a
MoCJIeIOBaTeIbHbIE paBHBICE IPOMEKYTKM BpPEMEHU TIPH PABHOYCKOPEHHOM JBIKEHUH C
Ha4aJIbHOM CKOPOCTHIO, PABHOW HYIIIO.

W3yuenune nBuKEHUS MIAPUKA B BI3KOW KUIKOCTH.

N3ydenue nBukeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHnun orHocurensHocTy [Nanmies. Ilepsbiit 3akoH Herorona. MHepumaibHbIe CUCTEMBL
oTcuéra.



Macca Ttema. Cuna. IlpuHmun cynepno3unuu cuia. Bropoit 3akoH HeroTona miist
MarepualbHOU TOUKU. Tpernii 3akoH Hbl0TOHA [ MaTepUaIbHBIX TOYECK.

3akoH BceMUpHOro Tarorenus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokosi, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKONMBKEHUS U cujia TpeHus nokos. Koagdumnuent tpenns. Cuna conpoTUBICHUS
MIpU ABUKEHUU Tela B )KUJIKOCTH WJIM Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpameHus. llnedo cuibl. YcnoBus paBHOBeCHS
TBEPIOrO TENA.

TexHuyeckue yCTpoCTBa M HPAKTHUUECKOE IPUMEHEHHUE: IOAIIUIHUKY, ABU)KEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHeHue Macc B3aMMOAEHCTBYIOLIUX TEIl.

Bropoii 3akon HerotoHa.

Hsmepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hOpMaLnu.

Hesecomocts. Bec Tena npu yckOpeHHOM NOABEME U NIAICHUN.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUEHUS U CKOJIbXKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tela. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

Nzyuenne npmxeHust Opycka 1o HaKJIIOHHOW TJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYKHHE U PE3UHOBOM
o0pasie, oT ux jaedopmamum.

HccnenoBanue ycnoBuil paBHOBECHUsI TBEPAOrO TEJa, UMEIOIIET0 OCh BPAICHUSI.

Tema 3. 3akonwvl coXpanenus 6 MexaHuKe

Nmnynbe MaTtepuanbHOM TOUKH (Tena), CUCTEMbl MaTepHaIbHBIX TOUYEK. MIMITYJIbC CHITBI U
M3MEHEHUE UMITYyJbca Tea. 3aKOH COXpaHEHUs UMITY/bca. PeakTHBHOE JBHKEHUE.

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunerndeckass sHeprusi MaTepHalbHONW TOYKH. Teopema 00 M3MEHEHWHM KHHETHYECKOU
SHEpPrUu.

[TorenmmanpHas 3Heprus. [loTeHIManpHas YHEPTHUS YIPYro 1eGOopMUPOBAHHON MPYKUHBI.
[TorennuanbHast SHEPTHs TeNa BOIU3M OBEPXHOCTH 3EMITH.

[ToreHuumanbHble ¥ HEMOTEHLMATIbHBbIE CHIIbL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUII C
M3MEHEHUEM MEXaHUYECKOW SHEPIruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKre yCcTpoMCTBa M IPAKTHYECKOE NPUMEHEHHUE: BOJOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa moTeHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 0OOpaTHO.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol



N3ydyeHrne abCOMIOTHO HEYHNPYroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHJIBI C M3MEHEHHEM MEXAaHMYECKOH HSHepruu Teja Ha
IIpUMEPE PacTSHKEHUsS PpE3UHOBOIO KI'yTa.

Pasnen 3. MouiekysipHast pu3uKa ¥ TepMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TIOJI0KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPHH U X OMBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBuxenue. Juddysus. Xapakrep IBIKEHUS ¢ B3aHUMOJCHCTBUS YaCTHII
BelecTBa. Mojenu CTPOEHMsI Ta3oB, >KUJAKOCTEH M TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BCILIECTBA HA OCHOBE ATHUX Mojeneil. Macca u pasmepsl Mojekyd. KoaumyecTBo BellecTBa.
ITocrosinHast ABoraapo.

TennoBoe paBHoBecue. Temrneparypa u e€ nsmepenue. [lkana remneparyp Llenscus.

Mopeny uaeanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJICKYJIAPHO-KMHETUYECKOU TEOPHH
uaeanpHoro rasa. AOcCONIOTHas TemmepaTypa Kak Mepa CpeaHell KHHETHMYeCKOM sHepruu
TEIJIOBOro JBM>KeHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneitpona. 3akon Jlanmprona. M3omporecchl B UACaIbHOM Tasze ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBieHrne U30MpoLEecCoB: U30TepMa,
M30x0pa, u3obapa.

TexHuueckre ycTpoiCTBa U MPAaKTUUECKOe IPUMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITH, [OKa3bIBAIOMIME JUCKPETHOE CTPOSHHE BelIecTBa, (ororpaduu Monekyn
OpPraHUYEeCKUX COCTUHEHUM.

OmnbITh! 10 M Y3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKECHHUSL.

Mogens onwita LltepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIECHCTBUS.

Monenb, niToCcTpUpyoLias IpUpoy AaBJIEHUS ra3a Ha CTEHKU COCyaa.

OnBITHI, HIUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS UIEATBHOI0 ra3a, U30IpOLECCHI.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

OmnpeneneHre Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpeHUU 00BEMa
KOMHATBI, IABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS pa3peKEeHHOI o rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamuueckass cucremMa. BHYTpEHHsIST dHEprusi TEPMOAMHAMUYECKOM CHUCTEMBI H
criocoOb! e€ u3meHeHus. KonnuecTBo TemnoTsl U pabora. BHyTpeHHSIs1 SHEPTUsi 0JHOATOMHOT'O
UJeanbHOro raza. Busl Terionepeaaun: TEIONPOBOIHOCTb, KOHBEKIIHS, U3JIydeHuE. Y IebHast
TEIUIOEMKOCTD BellecTBa. KonmnyecTBo TEMIOTH IPU TEIIONEPEIaye.

[Tonsitue o0 aamabatHoMmM mpouecce. IlepBwiii 3akoH TepMoauHaMuku. [IpumeHeHHE
MIEPBOro 3aKOHA TEPMOJAMHAMUKY K H3omporeccaM. I'paduueckas naTepnperanus padoThl rasa.

BTtopoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh IPOIECCOB B TIPUPO/IC.

TernoBeie MamuHbL. [IpuHIUNIGL HeificTBUA TemToBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TeruioBbIx MammnHax. Kosdduuuent nonesHoro aeiictBus teruioBoi mamuubl. [ukn KapHo u
€ro KO3 PHUIIMEHT MOJIE3HOTO JEHCTBUS. DKOIOTHIECKUE MTPOOIIEMBI TETIIIOIHEPT € TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHWE: JBUraTeilb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOAWIBHUK, KOHAUIIMOHED.



Jlemoncmpayuu

N3MmeHeHne BHYTpEHHEH SHEpPruu Teja NpPH COBEPIICHWH pabOTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJT JEHCTBHEM CXXaTOrO BO31yXa, HarpeBaHue 3¢upa B JIATYHHOU TpPYyOKe MyTEM
TpeHusl (BUICOIEMOHCTpAIIH).

H3meHenne BHYyTpeHHEH sHepruu (TemiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 110 agrabaTHOMY PACUIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii axkcnepumenm, rabopamopmvie pabomoi

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazosvie nepexoovt

[MTapooOpa3zoBanue wu KoHAeHcanus. Vcnapenue u  kurneHue. AOcCOmOTHas U
OTHOCHUTEJIbHAS BIAXKHOCTh Bo3ayxa. HacklmenHslil map. YaenpHas TemioTa napooopa3oBaHusl.
3aBUCHMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHHUS.

Teépnoe teno. Kpucrammmueckne u aMmopHbIe Teaa. AHM30TPONUS CBOMCTB KPUCTAIIIIOB.

Kunkue kpuctamisl. CoBpemMeHHble Marepuainbl. IlnaBnenue m kpucramnusanus. Y aenpHas
Teriora miasieHus. Cyomumanus.

YpaBHeHUe TEII0BOro OanaHca.
TexHHUeCKHe YCTPOWCTBA M IMPAKTHYECKOE TPUMEHEHHE: TUTPOMETP U TICHXPOMETD,

KaJ10puMETp, TEXHOJIOINu MMOJTY4YCHHA COBPEMCHHBIX MaTrepuraiosB, B TOM YHUCIIC
HaHOMATCPUAIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX TAPOB.

Kunenue npy NOHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIaXKHOCTH.

Habntonenue HarpeBaHus U IUIaBICHUS KPUCTANINYECKOrO BEIECTBA.
JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue oTHOCHTENBHON BIaKHOCTH BO3IyXa.

Pa3znen 4. JiekTpoauHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3anusi Tell. OJeKTpUdecKuid 3apsn. JIBa Buga SIIEKTpUYECKHX — 3apsjoB.
[IpoBoAHUKY, TUDIEKTPUKH U TOTYIPOBOJAHUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsijia.

Bzaumopeiicteue 3apsigoB. 3akoH Kymona. ToueuHbli  3JIEKTpUYECKUM  3apsijl.
Onektpuyeckoe rmone. Hampsk€HHOCTh AJeKTpudeckoro mous. [IpuHIun cynepno3unuu
3JIEKTPUYECKUX Moiel. JINHNN HanpsHKEHHOCTH AJIEKTPUUECKOTO MOJSL.

PaGora cun osnekrpocratmdeckoro mois. [loreHuman. Pa3HOCTH  MOTEHIIMATIOB.
[IpoBOAHUKY U AMDIIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J(uanekTpruueckasi IpOHUILIAEMOCTb.

DnekTpo€MKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOI0 KOHJEHCATopa. DJHEpPrus
3apsKEHHOI0 KOHJIEHCATOopa.

TexHH4ecKre YCTpPOWCTBA M NPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPOCKOIN, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsT 3alllUTa, 3a3€MJICHHE DJICKTPONPHUOOpPOB, KOHIACHCATOpP, KOMUPOBATHHBIN
anmnapar, CTpyWHbIA IPUHTED.

Jlemoncmpayuu

YCTponCcTBO U IPUHLNI IEUCTBHUSL JIEKTPOMETPA.

BzanmopeiicTBre HAANEKTPU30BAHHBIX TEI.



DIIEKTPUYECKOE MOJIE 3APSAKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTHYECKas 3allHTa.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOIAau IUIACTHH,
PAacCTOSIHUS MEXAY HUMH U TUIJIEKTPUYECKOU IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHAEHcaTopa.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

N3mepenne 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstit Inekmpuyeckuit mox. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. MICTOUHHMKHU TOKA.
Cuita Toka. ITocTossHHBIN TOK.

Hampsoxkenne. 3akon Oma U1 ydacTKa LIETH.

DIIEKTpUYECKOE CONPOTHUBIICHHUE. VnensHoe COIPOTHUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEIUHEHUE ITPOBOIHUKOB.

PaGora anekrpuueckoro Toka. 3akoH Jxoyna—Jlenia. MoIHOCTb IEKTPUYECKOTO TOKA.

DNeKTPOABUKYIIAs CHJIa U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHMKA TOKA. 3akoH OMa Juist
MOJTHOM (3aMKHYTOM) anekTpudeckoi rienu. Koporkoe 3aMbIkaHue.

DneKTpOHHAas MPOBOJAUMOCTD TBEPABIX METANIOB. 3AaBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKHUN TOK B BaKkyyMme. CBONCTBA IEKTPOHHBIX ITyYKOB.

[MonynpoBomuuku. CoOCTBEHHass W MpPHUMECHas MPOBOAMMOCTh IOIYIIPOBOJIHUKOB.
CgoiictBa p—Nn-niepexona. [TomynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B pPAcTBOpaX M paciuiaBax »3JICKTPOJIUTOB. DJIEKTPOIUTHUYECKAs
JcconHaIus. JIEeKTPOIIn3.

DJIeKTpUYECKUi TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psal. MonHus.
[Lnazma.

TexHu4eckue YCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIepMeTp, BOJIBTMETD,
peocTaT, HUCTOYHHKM TOKa, OJIJIEKTPOHArpeBaTelbHble MPHOOPHI, AJIEKTPOOCBETUTEIBHBIC
pUOOpPbI, TEPMOMETP CONPOTUBJIECHMS, BaKyyMHBIH JUOJl, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJITHUKOBBIN TMO/1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MIOIIEPEYHOr0 CEYEHUS U MaTepuaIa.

CwmenianHOEe COeTMHEHUE TIPOBOAHUKOB.

[Ipssmoe u3MepeHue 3IeKTpoABMKYLIEeH cribl. KOpoTkoe 3ambIkaHME TajJbBaHMYECKOrO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTUBJICHHS METAINIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTB 3EKTPOIUTOB.

HckpoBoit paspsia v IpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSAS TPOBOAMMOCTD AUOAA.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

N3yueHue cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne  3IEKTPOJABMIXKYIIEHM CHJIBI HMCTOYHUMKA TOKa M €r0  BHYTPEHHErO
COIPOTUBIICHUS.



Hab6mronenue anmexTpomnusa.

MesknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszmku 06a3oBoro ypoBHS B 10 Kjacce OCymIeCTBISETCS € y4ETOM
COJZIEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKW, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsimusl, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAyYHOr'O MO3HAHMSL:
SBJICHUE, HAy4YHbIH (akT, rumoresza, (Qu3uyeckas BeIWYHHA, 3aKOH, TEOpUs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pellleHMEe CHUCTEMbl ypaBHEHMH, JHUHeWHas ¢QyHkuusa, mnapadona,
runep6oia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE QYHKIIUHU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX MPOEKIUU HAa OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpHpoze, Tuddy3us, 0cMOC, TEII000OMEH
KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIauH, TEIUIOBOE PABHOBECHE), DIEKTPUUECKHUE SIBICHUS B
YKABOW MPUPOLE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, XUAKOCTEH M Ta30B, AJIEKTPUUYECKUE
CBOICTBA METAJLJIOB, SJICKTPOIUTUYECKAS AUCCOIUAIINS, TATbBAHHKA.

l'eocpagpus: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe ABMKEHHUM C UCIOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHKE, TOIMUIHUKYA, HCIOIb30BaHUE 3aKOHA COXpPAHEHHs MMIyJbca B TEXHHKE (pakera,
BOIOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHA, OBITOBOM
XOJOJWIbHUK, KOHAUIIMOHED, TEXHOIOTUU TOJIYyYEHUSI COBPEMEHHBIX MaTepUajoB, B TOM UYHCIE
HAaHOMAaTepuajloB, W  HAHOTEXHOJIIOTMM,  JJEKTpPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
JEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEpP, JJIEKTpPOHArpeBaTelbHble IMPUOOPHI,
3JIEKTPOOCBETUTEIBHBIC TPHUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pa3znen 4. JjekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUS

[TocTostHHble MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE MoOJe.
Bekrop marauTtHON HHAYKIMHA. [I[prHIMI Cyneprno3uIMY MarHUTHBIX NOJIeH. JIMNHMM MarHUTHOU
nHaykuuu. KaptuHa amHui MarHuTHOM MHIYKIUU TOJISL IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1ojie MpoBOAHMKA ¢ TOKOM. KapTuMHa NMHMM MHIYKIUHM MarHUTHOTO OIS
JUINHHOT'O TPSMOI0 IPOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaelcTBue MpoBOAHUKOB C TOKOM.

Cuita Amriepa, €€ MOJyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moayib W HampaplieHUE. JIBHMI)KEHHE 3apsyKeHHOW 4YacTHUIbl B
OJHOPOJHOM MarHuTHOM nosne. Pabora cuibl JlopeHna.

SIBneHue HNeKTpOMarHUTHOM MHAYKUMH. [lOTOK BeKTOpa MAarHUTHOM WHIYKIUH.
DNEeKTPOABMKYIAS CUJIa MHIYKIUU. 3aKOH 3JIEeKTpOMaruiuTHoON uHaykuu dapanes.

BuxpeBoe snekrpudeckoe mose. ONEKTPOABMKYILAs CWJIA HMHIAYKIUU B IIPOBOJHHKE,
JBUKYIIEMCS TOCTYIATENIbHO B OJJHOPOTHOM MarHUTHOM TIOJI€.

IIpasuiio JleHua.

WNuaykTuBHOCTS. SIBIEHME CAaMOMHAYKIMHU. DIEKTPOABMKYIIAs CHUJIa CAMOMHAYKLIHH.



DHeprusi MarHUTHOT'O MOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHnuyeckne ycTpolcTBa M MPAKTHUYECKOE MPUMEHEHHE: TIIOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUThl, AJIEKTPOIBUTaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE PJIEKTPOHHOT O MMyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMY MarHUTHOTO TTOJIS.

B3aumoneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

Jenictere cuibl JIopeHIIa Ha MOHBI YIEKTPOJIUTA.

SIBiieHUE PNEKTPOMArHUTHOM UHAYKIUH.

IIpasuiio JleHna.

3aBUCHUMOCTb AJIEKTPOABIIKYILEH CHIIBI UHAYKIIMA OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MIOTOKA.

SIBieHure caMOUHTYKIUH.

Yuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO OIS KaTYIIKU C TOKOM.

WccnenoBanue neiicTBUS MOCTOSIHHOI'O MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMATHUTHON MHAYKIIUU.

Pa3nen 5. KoneGanusi u BoJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMaAZHUMHbIE KOJ1COAHUS

KonebarenbHas cucrema. CBOOOOHBIE MexaHMueckue KoieOaHus. [‘apmoHuueckue
konebanus. Ilepuon, dactora, amrmumtyga U (asa konebGanuil. I[IpyXHHHBII MasTHUK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE TapMOHMYECKHX Konebanuid. [IpeBparieHue sHepruu
MIPU TaPMOHUYECKHUX KOJIIeOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE JJIEKTPOMATHHUTHBIC KOJICOAHUS B HICATHLHOM
KOoeOaTeIbHOM KOHType. AHAJIOTHS MEXIy MEXaHHYeCKHMH U DJIEKTPOMArHUTHBIMU
konebanusimu. dopmyna TomcoHa. 3akoH COXpaHEHHUsI SHEPTHH B UACATBHOM KOJIeOaTEeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxamIMX KoneOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE KoieOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennsblii Tok. CUHYCOUIANIbHBIA MEPEMEHHBIA TOK. MOITHOCTh MEPEMEHHOIO TOKA.
AMILUTUTYIHOE U ACUCTBYIOIIEE 3HAYECHUE CUIIBI TOKA U HAIIPSIKCHUSI.

Tpanchopmartop. IlponsBoacTBo, mepenadya U TOTpeOJICHHE SIEKTPUUYECKOM SHEPTUU.
DKOJIOTUYECKHE PHUCKA TPU TPOU3BOJACTBE IJICKTpodHepruu. KymbTypa HCIONH30BaHUS
3JIEKTPOIHEPTUH B TOBCEAHEBHOM JKU3HHU.

TexHuyecknue yCTpOWCTBAa W MPAKTUYECKOE TMPUMEHEHHE: DJJIEKTPUUYECKUH 3BOHOK,
reHepaTop MepeMEeHHOro TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoIeOATeTbHOM CHCTEMBI (TIPYKMHHBIN W MaTeMaTHYECKUN
MasITHHK).

HaGirotenue 3aTyxarommx KoeOaHui.

HccnenoBanre cBONCTB BIHYXIEHHBIX KOJIeOaHU.

Hab6mronenue pezonanca.



CBOOOAHBIC AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuumnorpaMmsl  (3aBUCUMOCTH  CHJIBIL  TOKa W HAMNPSOKEHUST OT BPEMEHH)  JUIs
3JIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc npu mocnenoBaTelbHOM COEIMHEHUM PE3UCTOpPA, KAaTYIIKH WHJIYKTUBHOCTU U
KOH/IeHCaTopa.

Monenb TUHUY 3JIEKTPOIIEPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

HccnenoBanue 3aBUCUMOCTH TEpUOA MAJIBIX KOJIEOaHUM Tpy3a HA HUTH OT JAJUHBI HUTH U
Macchl rpysa.

WccnenoBanne mnepeMEHHOro TOKa B I€NM M3 IOCIEJOBATEIBbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1Hbl

Mexanuueckue BOJHBI, ycloBUs pacnpocTpanenus. [lepuoa. CkopocTh pacnpocTpaHeHust
u panuHa BonHbL. [lomepeunble M mpononbHbie BONHBL. MHTepdepeHuus u AUpakIus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUS HU3JyYEHHs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHtauust BekTopoB E, B, V B snektpomarautHoi BonHe. CBOWCTBA 3IEKTPOMATrHUTHBIX
BOJIH: OTpa)X€HUE, NpesioMyieHue, noispusanus, audpaxuus, uHrepdepenius. CKOpoOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixama >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHEe SJIEKTPOMArHUTHBIX BOJH B TEXHUKE
ObITY.

[TpuHIMIIBI paAHOCBA3H U TeeBUIeHUS. Panronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPY>KAIOLIEN CPEJIbl.

TexHuyeckue ycTpoicTBa M MPAaKTHUECKOE NMPUMEHEHHUE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
yIBTPa3BYKOBasi AMArHOCTUKA B TEXHUKE U MEIUILIMHE, pajap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpoCTpaHEeHUE MOMEPEYHBIX U MPOIOIBLHBIX BOJH.

Koneo6:mromeecs Te10 kak HCTOUHUK 3BYKa.

Habmtoienue orpaskeHus: U MPeIoMIICHHS] MEXaHUYECKIX BOJIH.

Hab6monenue natepdepeHny u Aupakiini MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTATYIOH M YacTOTOM
KoneOaHui.

HccnenoBanue CBOMCTB  AJIGKTPOMArHUTHBIX  BOJIH:  OTpPa)KeHHE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipoCTpaHEHHE CBETA B OAHOPOJHOMN cpejie.
JIyud cBeta. ToueuHbIld HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHbl OTpakeHHsI cBeTa. [locTpoeHue H300pakeHUIl B IMIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKOHBI TPEIOMJIEHHS CBeTa. AOCONIOTHBIA  TTOKa3aTellb
npenomienus. IlonHoe BHyTpeHHee orpaxeHue. IIpenenbHbI yros MOJIHOTO BHYTPEHHETO
OTpa’KEHUS.

Hucnepcus ceera. CinoxxHbIi cocTaB Oenoro ceera. L{Ber.



CobOuparompie ¥ paccenBaromue JMH3bL. ToHkas smH3a. DOKycHOE paccTosHUE U
ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHne n300pakeHuii B COOMPAIONIUX U PAaCCEUBAIOIINX
nuH3ax. @opMyra TOHKOM JTMH3bI. Y BEJIUYEHUE, TaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HCTOYHHMKH. Y CIOBUA
HaOJIOIEHUST MAKCHMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX
KOI'€pEHTHBIX UICTOYHUKOB.

Hudpakius  cBera. JudpakunonHas pemérka. YciaoBue HAOIIOACHUS —TIIABHBIX
MaKCHMMYMOB IIPU MaIEHUU MOHOXPOMAaTHUECKOT0 CBETa Ha AU(PAKIMOHHYIO PEHIETKY.

[Tonspusanusa ceera.

TexHuueckue yCTpOWCTBA M IPAKTHMYECKOE NPUMEHEHHME: OYKH, Jyma, Qoroammapar,
MPOEKLUMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKON, BOJOKOHHAs ONTHKA, IudpakIrOHHAS
peleéTKa, IOIApOU.

Jlemoncmpayuu

[IpsiMonuHEHOE pacHpOoCTpaHEHUE, OTPAKEHHE M NpejJoMieHHe cBeTa. OnTHyecKue
MPUOOPBHI.

[Tonnoe BHyTpeHHEE OoTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue cBONHCTB N300pakeHU B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOMa.

Habmtonenue unrepdepenuuu cera.

Hab6monenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tonmy4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yeHnue criekTpa ¢ TOMOLIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmonienue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenne nokazarens NpeaoMIEHUs CTEKIIa.

Wccnenoanue cBONCTB N300pakeHUH B JTMH3aX.

Habmtonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieliuaIbHONH TEOPUH OTHOCHTEIBHOCTH
I'paHuLlbl IPUMEHUMOCTH KJIacCMUYecKolM MeXxaHHMKHU. [locTynmaTsl crenuanbHOW TeopHH
OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTh MOIYJsl CKOPOCTM CB€Ta B BaKyyMme, [MPUHIUI
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/JIEHNE BPEMEHH U COKPALEHUE JTUHBI.
OHEprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBL.
CBs13b Macchl C HEPruen U UMIYJIbCOM PEISATUBUCTCKON YaCTHUIIbI. DHEPTHUS OKOS.

Pa3znea 7. KBanToBas puzuka
Tema 1. Inemenmuol K6AHMOBOI ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHH (POTOHA C €0 YACTOTOW. DHEPTHS U UMITYIIBC
¢dorona.
OtkpeiTie u wuccinenoBanue (orordpdexra. Ombitet A. I'. CroneroBa. 3akoHBI
¢dororddekra. YpaBHenue DiinmreitHa g porordpdexra. «KpacHas rpanuna» porosrpdexra.
Jasnenue ceera. OnbiTel I1. H. JIeOenena.
XHUMHYECKOE IEHCTBHE CBETA.



TexHuyeckne ycTpoilcTBa M NpaKTHUECKOE MPUMEHEHHE: (OTOAIEMEHT, (POTONATUHK,
CoJHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu
®oT03(QeKT Ha YCTaHOBKE C ITUHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero (porodddekra.
Cseronuopn.

Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OnsiTel Peszepdopna mo paccesHuto o -uactuu. IlnaHerapHas
Mozenb atoMa. Ilocrynarel bopa. M3nyuenue u norsomienre GOTOHOB MpHU MEPEX0JIe aToMa C
OJHOIO YypOBHS DSHEpPruu Ha apyrod. Buapl cnexkrpoB. CnexkTp ypoBHEH SHEprum aroma
BOZOPOJA.
Bonnossle cBolicTBa yactull. Bonuel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CHOHTaHHOE U BBIHYKIEHHOE U31y4YCHHE.
TexHu4eckrue YCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA aHAIU3
(criekTpockoIt), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopna.
Omnpenenenre AMTUHBI BOJIHBI JIazepa.
Habmronenue nuHeHyaTbIX CIEKTPOB U3IYUYECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel
Hab6mronenue nmuHE9aToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh CTpOCHHA  sjpa. OtkpeiTHE
panuoaktuBHOCTH. OmBITH Pezepdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO U3ITyYCHHS.
CaoiictBa anba-, 6era-, raMmMa-u31ydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPraHU3MBbI.
OtkppiTHe TpoTOHAa M HeWTpoHa. Hyknonnas mognens sipa I'eitzenOepra—lBaneHko.
3apsn anpa. Maccosoe uncio sapa. M3oromnsl.
Anbda-pacnaz. DIEKTpOHHBIA M TO3UTPOHHBIN OeTa-pacmaa. ['amma-u3znydeHue. 3aKoH
paznoaKTUBHOIO paclaa.
DHeprus CBsI3U HYKJIOHOB B sipe. Snepubie cuibl. JledekT maccor spa.
SnepHble peakuuu. JlelieHUe U CUHTE3 SAEP.
SAnepupiii  peaktop. TepmosimepHbii cuHTe3. [IpoOiaeMbl M TEPCHEKTHUBBI  SIIEPHOM
SHEPreTHKU. JKOJIOTNYECKUE ACTIEKTHI ACPHON SHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeTtop! HaOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAEHCTBH. ENMHCTBO (pU3NUECKO KapTUHBI MUPA.

TexHuueckre ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMeTp, Kamepa BuibcoHa,
SJICpHBIN peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cy€TynK MOHU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul
HccnenoBanue TpekoB yacTHIl (TI0 TOTOBBIM oTorpadusm).

Pa3nen 8. JiieMeHTBHI aCTPOHOMMH U ACTPO(PU3UKHU



Ortanbl  pa3BUTHS  acTpoHOMHH. lIpuknagHoe W MHPOBO33PEHUYECKOE 3HAYEHHUE
aCTPOHOMHUM.

Bun 3Bé3anoro Heba. Co3Bes3nus, sipkue 3BE3/IbI, IIAHETHI, UX BUIUMOE JIBH)KEHUE.

ConnedHas cucrema.

Connue. ConHe4yHass akTUBHOCTh. Mcrounuk sHepruu ConHila W 3BE3M. 3BE3IbI, HUX
OCHOBHBIE XapaKTePUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KIACC — CBETHUMOCTBY. 3BE3IbI
[JIABHOM T1OCJIEIOBATEIBbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE31 TJIABHOM
rocJyieoBaTeIbHOCTH. BHyTpenHee cTpoenue 3BE3A. COBpPEeMEHHBIE TIPEACTABICHHUS O
MIPOUCXOKIEHUH U 3BOOLMK CONTHLA U 3BE3]T. DTallbl )KM3HU 3BE3L.

Mineunsrii [TyTs — nama [Manaktuka. [Tonoxxenue u nemwxenne Comuna B ["amaktuke. Turbl
rajlakTuk. PaguoranakTuky u kBasapsl. UEpHBIEC ABIPBI B sApPax IalaKkTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszGeranme ramaktuk. Teopwus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobieMbl acTpOHOMUHU.

Yuenuueckue nabnooenus

HabGmronenust HEBOOPYKEHHBIM TJIa30M C MCIOIb30BAHUEM KOMITBIOTEPHBIX MPHIOKECHHI
JUIS OTIpe/IeNICHUS MOJIOKEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon Jlynsl, mnanet, Maeunoro [lyrtu.

Oobo0marmee NOBTOPEHNE

Ponbp ¢u3uku w acTpOHOMHUH B 3KOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMAIbHOW U
ITUYECKON cdepax HeATEIbHOCTH 4YelloBeKa, pOjib W MeCTO (U3UKM U acTPOHOMHH B
COBPEMEHHOW HAy4YHOM KapTHHE MHpa, poyib (u3nueckod Teopun B (OPMHPOBAHUU
Mpe/ICTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILEM Psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O PUPOJIE.

MexnpeaMeTHbIEe CBS3H

Nzyuenmne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kimacce OCYIIECTBIISIETCS C y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcamMH MaTeMaTUKd, OHOIIOTUH, XUMHH,
reorpauu U TEXHOJIOTHUHU.

MedsicnpeOomemuuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOT'O IO3HAHUSA:
SBJICHHE, Hay4YHBIH (hakT, TUMOTEe3a, (U3MUECKas BEJIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
SKCIIEPUMEHT, MOICIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKLIMM HAa OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, MPOH3BOAHBIC AJIEMEHTAPHBIX (YHKIUH,
MIPU3HAKK TTOI00MS TPEYTOJLHUKOB, OMPEICIICHUE IUTOMIA N TIIOCKUX PUTyp 1 00bEMa Tell.

buonocus: snekrpuveckue SBICHHUS B KUBOW MPUPOIE, KoieOaTeNbHBIC IBUKEHHUS B
JKUBOW TPHUPOJIE, ONTHUUYECKUE SIBJICHUS B JKUBOW MPUPONE, NCHCTBUE paauallid Ha KUBHIC
OpraHu3MBbl.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPUCTAJUITMYECKas CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUIMYECKON PEIIETKY, CTIEKTPAIbHBIN aHATIH3.

l'eocpagpusa: MarHuTHBIE TIOTIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX pyZ, (GoTochEMKA 3€MHOM
MOBEPXHOCTH, MIPE/ICKA3aHUE 3EMIICTPSICCHHUIA.



Texnono2us: MTUHUM DJIEKTpOIEpeNad, T€HEPaToOp MEPEMEHHOIO TOKA, JJIEKTPOJBUIATEINb,
WHAYKIMOHHAs TIeYb, pajap, paauolnpHEMHUK, TENEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IIPOEKIIMOHHBIH anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapest.



3.IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

OcBoenune ydeOHoro mpeamera «®Pus3uka» Ha ypOBHE CpeAHEro oOIero oOpa3oBaHUs
(6a30BBII  ypOBEHB) JIOMDKHO  OOECHEYHUTh  JOCTHKEHHE  CICIYIOIIUX  JIMYHOCTHBIX,
METAaINPEeIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3yIbTAaTOB.

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMs ydeOHOro mpenmera «DH3HMKa» TOIDKHBI OTPaXKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHEHTAlM{, TO3UTHBHBIX BHYTPEHHUX
yOSXIEHH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHHCKOro  OOINEeCTBa,
paciIupeHue >KU3HEHHOTO OIbITa W OIBITa JESITENIBHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaTpaBJICHUN BOCITUTATEIBHON JEITEIbHOCTH, B TOM YHUCIIC B YACTH:

1) rpamaaHCcKOro BOCIIUTAHMS:

COPMHPOBAHHOCTh  TPAXIAHCKOW TIO3WIUU  OOydaromerocss Kak aKTUBHOI'O W
OTBETCTBEHHOI'0 WJIeHa POCCHIICKOro 00IeCTBa;

NPUHATHAE TPAJAUIMOHHBIX OOIIEUEIOBEYECKUX T'YMAaHHUCTHYECKHX M JEMOKpPAaTHYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpECaX TI'PaKIaHCKOro OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIPABJICHUHU B 00pa30BaTEIbHON OpraHu3aliu;

YMEHHE B3aWMOJICEHCTBOBATh C COIMAIBHBIMH HMHCTHTYTAaMH B COOTBETCTBUH C HX
GYHKIMSIMU M HA3HAYCHUEM;

TOTOBHOCTh K TYMaHHTapHOU M BOJIOHTEPCKOM JIESITEIbHOCTH;

2)NaTpUOTHYECKOT0 BOCIIMTAHMS:

c(pOpMUPOBAHHOCTH POCCUICKOM IPpakJAHCKOW HJICHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHUSM POCCHUCKHUX
yUYEHBIX B 00JIaCTH (PU3MKH U TEXHUKHU;

3)X1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

cOpMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOI0 TIOBE/ICHHS;

CIIOCOOHOCTH OIIEHHWBATh CHUTYallMI0 W NMPHHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTHPYSCH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCIIC B JICATEILHOCTH YIEHOTO;

OCO3HAHME JITYHOT'0 BKJIJ[a B IOCTPOCHHUE YCTOMYUBOrO OYy/IyIIero;

4)3cTeTHYECKOro BOCIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIFOYasi CTETHKY Hay4YHOTO TBOPYECTBA, MIPUCYIIETO
(u3nueckoil Hayke;

5)Tpy10BOro BOCIUTAHUA:

UHTEpEC K pa3InyHbM cdepaM NpodhecCHOHAIBHON EATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW W TEXHUKOH, YMEHHE COBEpILIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccun 1 peann3oBHIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHBI,

TOTOBHOCTh U CIOCOOHOCTh K O0pa30BaHUIO M CaMOOOPA30BaHMIO B 00JaCTH (PU3UKHU Ha
IPOTSHKEHUH BCEH JKM3HU;

6)3K0/10rH4eCKOro BOCIIMTAHUS:

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKOH KYJIbTYphl, OCO3HaHWE TJIOOATBFHOrO XapakTepa
HKOJIOTHYECKUX TPOOIIeMm;



IJIAHUPOBAHUE M OCYIIECTBICHHE NICMCTBHII B OKpY’)KalOUIEH Cpele Ha OCHOBE 3HAHMUS
LIeJIE YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA;

pacuIMpeHre OmbITa JEATEIbHOCTH OJKOJOTMYECKOW HaNpaBIEHHOCTH HAa OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3UKE;

7)UeHHOCTH HAYYHOI'O MMO3HAHUSA:

cOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3HUYECKON HAYKH;

OCO3HAHUE IICHHOCTH HAYYHOU JIEATSIHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUsST (U3HKH
OCYIIECTBJISATh MPOECKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA
ba3oBble Jiornueckue AeicTBUA:

CaMOCTOSTENBHO (OPMYIHUPOBATh U aKTyalH3UPOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENETATH IeNN ACITeIbHOCTH, 3a7aBaTh MapaMETPhl U KPUTEPHUH UX TOCTHIKCHHUS;

BBIABJIATH 3aKOHOMCPHOCTH U ITPOTUBOPEYNA B paCCMATPHUBACMBIX (1)PI3PI‘—I€CKI/IX SIBJICHUAX

pa3pabarbIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLINXCS MaTepUaIbHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

BHOCUTBb KOPPCKTUBBI B ACATCIbHOCTb, OLCHUBATL COOTBCTCTBUC PE3YJILTATOB MLCIIAM,
OLIEHUBATh PUCKH MOCIEICTBUMN ACSITETbHOCTH;

KOOPAMHMPOBAaTh U BBINOIHATH pabOTy B YCIOBHUSX pEalbHOrO, BHUPTYAJIbHOTO H
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

Pa3sBUBAaTh KPCATHUBHOC MBIINIJICHHUC IIPU PCIICHHUH KU3HCHHBIX HpO6JIeM.

ba3zoBble ucciieoBaTeIbCKHeE AeHCTBUSA

BJIACTH Hay‘IHOfI TepMI/IHOHOFI/Ieﬁ, KIIFOYECBBIMU IIOHATUAMHU U MCTOAdAMU (];)I/ISI/I‘IGCKOI\/’I
HayKH;

BJIQJIETh HaBbIKAaMHM Y4eOHO-HMCCIIE0BATENbCKOW U MPOEKTHOM NEATENbHOCTH B 00JIaCTH
(hU3HUKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY METOJOB PELICHUS 3a/1a4
(bu3nUecKoro coaepKaHus, IPUMEHEHHUIO Pa3INYHbIX METOI0B IMO3HAHMS,

BJIaACTb BUAAMH ACATCIBHOCTU IO IMOJTYYCHHIO HOBOI'O 3HAaHHA, €T0 HHTCPIIPCTALIUU,
MpeoOpa3oBaHMI0O M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallMsiX, B TOM YHCIE MpH
CO3/IaHUU y4EOHBIX MTPOEKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH MPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3a7ady, BbBIABUIaTh
TUIIOTE3y €€ pEeLIeHUs, HAXOAWTh AapryMEHThl U1 JIOKa3aTeJIbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

AHAIIM3UPOBATh IIOJNYYCHHBIE B XOAC PCHICHUA 3adadd pe3yibTaTbl, KPUTUYCCKU
OLCHUBATH UX NOCTOBCPHOCTH, IPOrHO3UPOBATH UBMCHCHUC B HOBLIX YCIIOBUSAX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJladyd B 0OpPa30BATEIbHON NIEATEIHLHOCTH, B
TOM YHUCIIE€ IPU U3YYCHUU DUBUKU;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OMbIT;

YMCThb IIEPCHOCUTH 3HAHUA 1O (1)I/I3I/IK€ B IIPAaKTUYCCKYIO 001acTh KHU3HECOACATCIIbHOCTH,

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BbIIBUI'aTbh HOBBIC UACH, TPCAJIaraTb OPUTMHAJIBLHBIC ITOAXOABI N PCILICHUA,

CTaBUTH MPOOIEMBI U 33/1a4H, TOMYCKAIOIINE allbTePHATUBHBIC PEILICHUSI.



PatGora ¢ undopmaumeii:

BJAJCTh HABBIKAMH NOJTY4YeHUs MHPOpMANKU (PU3NYECKOTO COACPKAHUS M3 MCTOUYHUKOB
pPa3HbIX THIIOB, CAMOCTOATEIHFHO OCYIIECTBISATH MOWCK, aHAIW3, CHCTEMAaTH3AlHUI0 M|
MHTEPIpETaNio HH(OPMALIUY PA3TUYHBIX BUIOB U (OPM IIPECTABICHHUS;

OLICHMBATh JJOCTOBEPHOCTH MH(OpMAIINH;

UCTIONIb30BaTh CpeACTBa WH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHM3alMOHHBIX 3a1ad C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TIPaBOBBIX U
STHUUYECKUX HOPM, HOPM MH(OPMALIMOHHOM 0€30MacHOCTH;

CO3/IaBaTh TEKCTHl (PU3UYECKOTO COJEPKAHHWS B Pa3IMYHBIX QopMmarax ¢ YIETOM
Ha3HaueHUs WHGPOpPMALMU U LEJIEBOM ayAWTOpPUH, BBHIOMpas ONTHUMAJIbHYIO (QopMmy
MIPEACTABICHNS M BU3YITH3ALUH.

KoMmyHuKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBHS:

OCYIIECTBIISATH OOIIEHNE Ha YpOKaxX (PU3UKH U BO BHEYPOUHOH EATEILHOCTH;

paco3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CUTYallui U CMATYaTh KOH(DIUKTHL;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOIb30BAHHEM S3BIKOBBIX
CPEICTB;

MMOHMMATh U UCMOIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHON paboTHI;

BBIOMpPATh TEMAaTHUKYy M METO/bl COBMECTHBIX ICUCTBUN € y4ETOM OOIIMX HHTEPECOB
BO3MOYKHOCTEH KaKJOr'0 WICHA KOJUIEKTUBA;

OPUHMMATh LEIM COBMECTHOM JEATENbHOCTH, OPraHW30BbIBaTh M KOOPIAMHHPOBATH
JNEUCTBUSL MO €€ JOCTHIKEHHUIO: COCTaBJIATh IUIAH NEHUCTBUM, PAaclpeAcisaTb POIU C Y4ETOM
MHEHUI YY4aCTHHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHON padOThI;

OLIEHMBATh Kaue€CTBO CBOETO BKJIaJa U KaXJO0r0 y4aCTHHKA KOMaH[bl B OOIIMI pe3ynbpTar
10 pa3paboTaHHBIM KPUTEPHUSIM;

IpeyiaraTb HOBBIE IPOEKTHI, OLIEHMBATH HJAEU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B Ppa3JIMYHBIX CUTYaLHUsX,
IPOSIBJIATH TBOPUECTBO M BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEpcaIbHbIe YueOHbIe elicTBUSA
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYILECTBJIATh ITO3HABATENIBHYIO NEATEIbHOCTh B 001acTH (U3UKU U
aCTPOHOMUH, BBISIBIISTH MTPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENTbHO COCTaBIISITh TJIAaH PEIICHHUS PACUETHBIX M KA4YeCTBEHHBIX 3a/ay, IJIaH
BBITIOJTHEHUSI TMPAKTUYeCKOoW paboThl € Y4ETOM UMEIOHIMXCA PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEAIIOYTCHU;
JTaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;
pacpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;
JieNaTh OCO3HAHHBIM BHIOOpP, apryMEHTHPOBATH €ro, Oparh Ha ceOsS OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHHBATh MTPHUOOPETEHHBII OIBIT;
CrocOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAUIMH B 00JIaCTH  (PU3HKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTE/JIEKT:



JIaBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHBHI B JEATEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISIM;

BJIAJICTh HAaBBIKAMU ITO3HABATEIHHON PeIIEKCHH KaK OCO3HAHHSI COBEPIIAEMBIX JCHCTBHM
" MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJIIBTATOB U OCHOBaHI/Iﬁ;

UCIIOJIb30BaTh MPUEMBI peIICKCUU JUTSI OIICHKH CUTYAIIMH, BEIOOPAa BEPHOTO PEIICHUS;

YMCThb OLICHUBATHb PUCKU U CBOCBPEMCHHO IMMPUHUMATL PCUICHUS 10 UX CHUIKCHUIO,

NPUHUMATh MOTUBBI U apT'YMEHTHI JIPYTUX MIPH aHATU3E PE3YJbTaTOB JICATEIbHOCTH;

MMpUHUMATh 0665[, IIOHHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI 1 apT'YMEHTHI APYTUX MPHU aHAIIN3€ PE3YAbTATOB JAEATENbHOCTH;

IpU3HABaTh CBOE IIPABO U MPABO JIPYrUX HA OLIMOKH.

B nporecce 1OCTHXKEHHS TUYHOCTHBIX PE3YAbTAaTOB OCBOCHUS IPOrPaMMBI 110 (PU3UKE JUIS
YPOBHSI CPeAHETO OO0IIEro o0pa3oBaHUs y OOYYaIOIIUXCS COBEPUICHCTBYETCS IMOIIMOHATBHBIN
WHTEJUIEKT, MPEANOIaralonmi chopMUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIOYAIOIIETO CITOCOOHOCTh TTOHUMATh CBOE IMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM YMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIMpOBaHUs, BKITIOYAOIIETO CaMOKOHTPOJIb, yMEHUe NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIIOCOOHOCTHh aJalTHPOBATHCS K SMOIMOHAIBHBIM
WU3MEHEHHSIM U MPOSIBIISTh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHMBALMM, BKIIOYAIOIIEW CTPEMJICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIWCTBOBAThH UCXO/I U3 CBOMX BO3MOKHOCTEI;

OMIIaTHH, BKJ'IIO‘-IaIOHIeI\/’I CIHOCOOHOCTH ITIOHUMATh OMOIMOHAJIBHOC COCTOAHUE IOPYIux,
YUYUTBIBATH €T0 IMPU OCYIICCTBJICHUHN 06L[I€HI/I$I, CHOCOGHOCTB K COYYBCTBHUIO U COIICPCIKNBAHULO,

COIMAITFHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTHh BBICTPAHUBATh OTHOLICHHS C APYTHMHU
JIO/IEMU, 3a00TUTHCS, TPOSBIISTH HHTEPEC U pa3periaTb KOHPIUKTHL

NPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenust B 10 kJjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh COOPMHPOBAHHOCTh Y O0YUAIOIINXCS YMEHHM:

JIEMOHCTPHUPOBATh HA MPHUMEpax pojb U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
HAyYHOM KapTUHBI MHPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJOTHUM, B MPAKTHUYECKON
JIeATCIBbHOCTH JTIOJICH;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHS W3YYEHHBIX (PU3NYECKUX MOeNel: MarephaibHas
TOYKA, WHEpLHUAIbHAs CUCTeMa OTCU€Ta, aOCONIOTHO TBEPJOE TEIO, WJCAIbHBIN ra3, MOJEIU
CTPOCHHS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUYCYHBIA AINEKTPUUYECKHUI 3aps]l MpU pEIIeHUU
(dbuzmveckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOIECChl) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIeCTBAa M DBJIEKTPOJMHAMMKHU:
paBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABW)XEHHE, CBOOOIHOE MajeHue Tel,
JIBIDKEHHUE TI0 OKPY)KHOCTH, WHEpUHUs, B3auMojeicTBue Ten, auddy3us, OpoyHOBCKOE
JIBMDKEHUE, CTPOEHHE >KUIKOCTEH M TBEPABIX Tel, W3MEHEHHe o0bEéMa Tel NpHU HarpeBaHUU
(oxJaxkIeHNH ), TETJIOBOE paBHOBECHE, MCIIApEHUE, KOHJIEH A, MJIaBJIeHHe, KPUCTAILTU3allns,
KHUIIEHHE, BJIa)KHOCTb BO3/yXa, MOBBIIICHWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBsI3b MEXKAY IapaMeTpamMH COCTOSHHUS ra3a B HM30MpoIeccax, dSJICKTpU3alus Te,
B3aUMOJICHCTBUE 3aPs/10B;



OIMCBIBaTh MEXAHMUYECKOE JBM)KEHUE, UCHOJb3Ysd (PU3NUYECKUE BEIMYUHBI: KOOPJIUHATA,
IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIA, UMIYIbC Tejla, KHHETUYeCKas
SHEprus, MOTEHIMaJbHAs SHEPrusi, MeXaHudeckas paboTa, MeXaHMYeCKass MOILIHOCTb; INpHU
ONMCAHUU TPABWJIBHO TPAKTOBaTh (PU3UYECKUH CMBICT HCHOJB3YEMBbIX BEIMYHH, UX
0003HAaYeHUs M €IUHUIIbI, HAXOAUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IpyIrMMH BEJIMYMHAMY;

OIIMCBIBaTh M3Y4YCHHBbIE TEIUIOBbIC CBOMCTBA TEl M TEIUIOBbIC SBJIECHUS, HCIIONb3Ys
¢u3nyeckne BENWYHMHBL: JABICHWE Ta3za, TEMIIeparypa, CpeaHsss KHHETHYECKas SHEPrus
XA0THYECKOr0 JBMIKCHMSI MOJIEKYJ, CpPEOHEKBAJpaTU4Has CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHl, BHYTPEHHSAS 3HEprus, padora raza, Kod(p@UIHUEHT IMOJIE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATENIS; IPY ONHMCAHUU MIPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI UCIOIb3yEMBIX BEJINYHH,
uX OOO3HAUCHMsI W E€IWHHUILBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JAaHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTUMH BEITMUHHAM;

OIUCBIBATh M3YYEHHBIE JIEKTPUUECKUE CBOWCTBA BELIECTBA U JJIEKTPUYECKUE SIBICHUS
(mporieccsl), UCTIONB3YS (U3UUECKUE BETUYMHBL HJIEKTPUYECKUN 3apsijl, dJIEKTPHUECKOe MOJe,
HanpsHKEHHOCTh  IMOJIs, IOTEHIMAJ, Pa3HOCTh [OTEHUUAIOB; IPHU ONHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJB3YEMBIX BEIWYMH, UX OOO3HAYCHUS W EIAWHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYMHY C JPYTUMH BEIMUYUHAMU;

aHAJIM3UPOBATh (PU3UYECKHE IMPOLIECCHl U SBJICHUS, UCHONb3Ys (U3NYECKHE 3aKOHBI U
NPUHLMIBL 3aKOoH BcemupHoro tarorenus, |, 11 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHMs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITyJIbca, MPUHLIUI CYNEPIO3UILIMN CHJI, TPUHIUIT
paBHOIIPABUsl MHEPLIMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOH SHEpruM TEIUIOBOIO JBMXKEHUS
MOJIEKYJ ¢ a0COJNIOTHOM TeMIlepaTypo, MEpBbI 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAaHEHUS
JJIEKTPUUYECKOr0 3apsijia, 3akoH KyloHa, NpH 3TOM pas3Iuyarh CIOBECHYI (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BHIPAKECHHUE U YCIOBUS (IPaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI ICHCTBUS MaIlIMH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3ianyaTth ycaoBUs UX 0€30M1aCHOrO UCIIO0JIb30BAHUS B MIOBCEAHEBHOM JKHU3HM;

BBIMOJIHATh SKCHEPUMEHTHI IO HCCIEI0BaHMIO (DU3MYECKUX SIBICHHH U IPOIECCOB C
HCIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEpEHHil, Mpu 3TOM (HOPMYIHpPOBAThH
npobiemy/3ajayy M TUIOTE3y Y4eOHOro HKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IIPEUI0KEHHOI0 000PYAOBaHUS, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOJbI;

OCYIIECTBIIATh MpsIMble M KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEIWYHMH, IMPH 3TOM
BBIOMPATh ONTHMAJbHBIM CIIOCOO M3MEPEHUs M HCHOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKU
MIOTPELIHOCTEH U3MEPEHU;

UCCIIeI0BaTh 3aBUCUMOCTH MEXAY (U3NYECKMMU BEJIMYMHAMU C HCIOJIB30BAaHUEM
NpSIMBIX U3MEPEHHH, TpH STOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATh pE3YJIbTaThI
MOJyYeHHOW 3aBHCUMOCTH (PU3MYECKUX BEIWYHMH B BUJAE TaOIMIl U rpadUKOB, J€NaTh BBIBOABI
10 pe3yJibTaTaM HCCIe0BAHNUS;

cobmoaTh mpaBuia 0e30MacHOro TpyJda MpH IMPOBEACHUU HCCIEIOBAHUH B paMKax
y4eOHOro HKCIEPUMEHTa, Yy4yeOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOM JAESITEIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOro 000PYAOBAHMS;

pemaTb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MUECKOM MOJENbI0, HCIOIb3Ys
¢u3nyeckre 3aKOHBI M PUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4d BHIOMpATh (PU3NUECKYIO
MOJIeIb, BBIACHATh (U3NYECKUE BEIUYMHBI U (GOPMYINbI, HEOOXOAMMBIE Uil €€ pEeLIeHMS,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIHbHOCTH MOMy4YEHHOT0 3HaYeHHs (PU3HMUECKON BEIINYHHBI,



pelaTh KayeCTBEHHBIE 3a/1ayM: BBICTPAMBATH JIOTMUECKH HENPOTHBOPEUYHMBYIO IETOYKY
paccyXJIeHUI C OMOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SBICHUS;

UCIOJIB30BaTh IPU pEHIEHHH Y4eOHbIX 3a7ad COBPEMEHHbIE HH(OPMAlMOHHBIE
TEXHOJIOTHH JUI TIOMCKA, CTPYKTYpUPOBAaHUS, WHTEPHpPETAlMM U TPEJICTABICHHUS y4eOHOU U
Hay4YHO-TIOMYJISIpHOW HMH(OpMAIUM, MOTYYEHHOW H3 Ppa3IMYHBIX HCTOYHMKOB, KPUTHYECKU
aHAJIM3MPOBATh MOJIy4aEMYI0 HH(OPMAIHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YU€HBIX-(PU3HKOB B pa3BUTHE
HAyKH, 00BSCHEHHE MTPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3MKE B IOBCEJHEBHOM JKU3HU JUIS
obecrieueHus: 6€30MaCHOCTH MPU OOpALIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOMCTBaAMHU, JUISI
COXpaHEHHUS 3JI0POBbsl M COOIIOACHUS HOPM SKOJIOTMYECKOr 0 MOBEICHHS B OKPYKAIOLIEH cpeie;

pa0oTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IIaHUPOBaTh padoTy
TPYIIBL, PAlMOHATIBHO pACHPENeNATh OOS3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJeKBaTHO OLIEHMBATh BKJAJ Ka)KJOr0 M3 YYaCTHUKOB I'PYIIHI B
pelIeHne paccMaTpruBaeMOi POOIEMBI.

K xoniy oOyuenust B 11 kJacce mpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C(OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B NPAKTHYECKON
NeATebHOCTH JIFOJIEH, IEIOCTHOCTh M €JMHCTBO (pr3MUecKoi KapTUHBI MUPa,

YUUTBIBATh TPAHWUIBI TPUMEHEHUS W3YUYEHHBIX (UINUYECKUX MOJEJCH: TOYCUHBIH
JNEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOT'O si/ipa MU peleHUH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKUE SBICHUS (IIPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
9JIEKTPOAMHAMHUKU U KBAaHTOBOM (DU3MKM: 3JIEKTPUYECKask MPOBOANMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEWCTBHUSI TOKA, B3aUMOAECHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKIMS, AEHCTBHE MAarHUTHOTO HOJsl HA IPOBOJHUK C TOKOM M JBMXKYILUICS 3apsn,
3JIEKTPOMAarHUTHbIE KOJIE€OAHUs U BOJIHBI, IPSMOJIMHENHOE pacpoOCTpaHEHUE CBETa, OTPAKEHUE,
npeiromwiieHue, uHTepdepeHuus, auppakuus U THOISIpU3alUs  CBeTa, JAUCHEepCUs CBeTa,
dhorosnexrpudeckuii 3¢pdext (poroaddext), cBeToBOE NaBieHrne, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aTOMa BOAOPO/a, ECTECTBEHHAs! U UCKYCCTBEHHAs PAIMOAKTUBHOCTD;

OIIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO ITPOBOJUMOCTD PA3IMYHBIX CPENl) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTONB3ysd (U3NYECKHE BEIUYMHBI: DJIEKTPUYECKUHM 3apsil, cuila TOKa, JJIEKTpUYECKOoe
HalpspKEHUE, JIEKTPUYECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
paboTa TOKa, MHIYKLHS MarHUTHOro Mmosisd, cuia Ammepa, cwia JlopeHla, MHIYKTUBHOCTb
KATYILIKH, SHEPrusi JIEKTPUYECKOIO0 M MArHUTHOrO MOJied, MEepUoJ M 4acTora KojeOaHWil B
KonebaTenbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOLIECCe TapMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHui, (POKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, MPHU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICT HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHHS W EAMHULBL,
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU BEIMUYNHAMU;

OIMCHIBaTh H3YYEHHBbIE KBAHTOBBIC SBJIEHHS U IPOLECCHI, HCIONB3YS (HU3NUYECKUE
BEJIMUYUHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJH, /UIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUi U
uMmMnynbe (OTOHA, TEPHOA TMoiypacraja, SHEPTus CBSI3M AaTOMHBIX sJIEp, NPU OMHCAHUHU
IIPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCHOJIb3YEMbIX BEJIMYMH, UX OO0O3HAuYeHUs U



CIMHMIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME TAHHYIO (PU3MYECKYI0O BEIUYMHY C APYTUMHU
BEJIMYMHAMH, BHIYUCIISTh 3HAUCHHE (PH3MUECKON BEIIMYHHBL;

aHAIM3UPOBAaTh (U3MUYECKUE IPOIECCHl M SBICHUS, HCIONb3Yysd (HU3MYECKUE 3aKOHBI U
OpUHIMIBL  3akoH OMa, 3aKOHBI IOCJIEJOBATEIbHOTO W MapalIeNbHOTO COCIUHECHUS
NPOBOJHUKOB, 3akoH Jlkoyms—JIeHma, 3akoH SJEKTPOMArHWTHOM WHAYKIHH, 3aKOH
NPSMOJIMHEHHOTO PacIpOCTPAHEHHSI CBETA, 3aKOHBI OTPaKECHHs CBETA, 3aKOHBI MPEJIOMIICHHS
CBeTa, ypaBHeHHE DOWHIITeHHa a1 (orodddexTa, 3aKOH COXpPAHEHHS DHEPruH, 3aKOH
COXpAaHEHHMS HMITYJIbCa, 3aKOH COXPAaHEHUS DJIEKTPHUECKOTO 3apsijia, 3aKOH COXPaHEHHS
MaccoBOTO YHCINa, MOCTYNaThl bopa, 3aKOH pajMOaKTHBHOIO pacrajia, MpPH 3TOM pPa3Inyarh
CIIOBECHYIO (hOpPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPaKEHHE W YCIOBHS (TPAHUIIBL,
0051aCTH) IPUMEHUMOCTH;

ONPEAENATh HANpaBJICHWE BEKTOpa MHAYKIMH MAarHUTHOTO TIOJISI IPOBOAHHUKA C TOKOM,
cuibl Amniepa u cuiibl JlopeHtia;

CTPOMTH M OMHCHIBATh N300paKeHNE, CO3/JaBaeMOe IIIOCKHM 3€pKajoM, TOHKOW JINH30M;

BBIMIOJIHATh YKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3MYECKUX SIBICHUH M IPOIIECCOB C
UCIIONIb30BAaHMEM TMPSIMBIX M  KOCBEHHBIX HW3MEpPEeHWil: mpu 3ToM  (opMynupoBarhb
npobiieMy/3afady M THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcOOMpaTh YCTAHOBKY U3
MPEATI0KEHHOT0 000PYAOBaHHS, TIPOBOIUTE ONBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIIATh TPSAMbIE ¥ KOCBEHHBIC H3MEPECHUS (DU3UYECKUX BEIMYUH, MPH ITOM
BBIOMpATh ONTHUMAJBHBIA CIOCOO W3MEpPEHHS M HCIONB30BaTh W3BECTHBIE METOJBI OICHKH
MOTPENIHOCTEN U3MEPEHUI;

UCCIIEI0BATh 3aBUCUMOCTH (PH3HMUYECKUX BEJHMYHMH C HCIOIBb30BAHUEM MPSIMBIX H3MEPEHUIA:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YyJIbTATHI MOIYYEHHOH 3aBUCHMOCTH
(¢U3MUECKUX BEIWYMH B BUAC TaOMMIl M TpaduKOB, JeNaTh BBIBOABI IO pe3yjibTaTaM
WCCIIEJOBAHMUS;

cobmroaTh mpaBmwiia OE30MACHOrO TpyJa IHpU IPOBEIEHUM HCCIENOBAaHUN B paMKax
y4eOHOro JKCIepHMEHTa, y4eOHO-MCCIEeOBATEIbCKON W  MPOEKTHOM JESTEIbHOCTH C
WCTIOb30BaHNEM N3MEPHUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBAHHS,

pemath pacdy€THbIE 3aJadd C SBHO 3aJaHHOW (U3UYECKOH MOJENBIO, HCIONB3YS
(bu3nUecKre 3aKOHbBI U MIPUHIIHUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4i BHIOUPATh (U3UUECKYIO
MOJIeIb, BBIACHATH (DU3MYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAMMBIC Ui €€ pelIeHHs,
MIPOBONTH PACUETHI M OLIEHUBATH PEATbHOCTH IMTOJYYEHHOTO 3HAYCHHS (DPH3UUECKOI BETMIMHBL;

peliath KayeCTBEHHBIC 3a/laud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO IETIOUKY
paccyXJIeHHH C OITOpPOi Ha M3y4YEeHHBIC 3aKOHbI, 3aKOHOMEPHOCTH M (PU3NYECKHE SBICHUS,

UCIIONb30BaTh TIPU  PEUICHUH y4YEeOHBIX 3ajJad COBPEMEHHble HH()OPMALMOHHBIC
TEXHOJIOTUH ISl MOWCKA, CTPYKTYPUPOBAHMSA, MHTEPIPETAMH U IPEACTABICHUS Y4EOHOU H
HAYYHO-TIONMYJIIPHOM WH(OpMALUK, TOJIYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOIYYAEMYIO HH(POPMAIIHIO;

OOBSCHSTH NPUHIIMIBI ACHCTBUS MAIIUH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, pa3inyaTh
YCJIOBHSI UX 0€30I1aCHOI0 MCIIOJIb30BaHMUs B IOBCEHEBHOM JKU3HH;

IPUBOJIMTH MPUMEPBI BKJIAJA POCCUICKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHUE MTPOIIECCOB OKPY)KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETHUYECKWE 3HAHUS 1O (HU3MKE B TIOBCEAHEBHON JKM3HHM IS
obecrieueHust 6€30MaCHOCTH IIPU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKHUMHU yCTPOHCTBAMHU, JIIS
COXpaHEHHS 3/J0pPOBbs U COONIOICHNS HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKpY>KaloIei cpene;



paboTaTh B IPYIIIE C BHITOJHEHUEM Pa3IMYHbIX COLUATIBHBIX POJIeH, INIaHUPOBATh PaboTy
TPYIIbL, PAlMOHATIBHO pACHPENENATh OOS3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYAlMSIX, aJ€KBAaTHO OLEHMBATh BKJIAJ KaKJIOrO U3 YYAaCTHUKOB T'PYIIIBI B
pelIeHre paccMaTpuBaeMOil IPOOIIEMBI.



4 TEMATNYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB u (mudpoBbic)
n/n TEM NMPOrpaMMbl Bcero KouTtpoabnbiepadorsl | IIpakTHuecknepadoThl P
o0pa3oBaTe/ibHbIepecypChl
Paznen 1.0U3UKA U METO/JbI HAYUHOI'O ITIO3HAHUSA
11 @Pu3nka ¥ METOIbI HAYYHOTO 5 bubnmnoreka LHIOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro nopazneny 2
Paznen 2.MEXAHUKA
bubnunoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAaHEHUS B 6 1 1 bubnmoreka [HOK
' MeXaHHKe https://m.edsoo.ru/7f41bf72
Hroro mopazaeny 18
Pa3znen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnmnoreka LHOK
' KHHETHYECKONTEOPHU https://m.edsoo.ru/7f41bf72
bubmnoreka IJOK
3.2 OCHOBBITEPMOZIMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS 5 bub6muoreka [IOK
' BeiecTBa. Ma3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro nopazaeny 24



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

Pazgen 4.9JIEKTPOJJMHAMUKA

bu6nunoreka [JOK
4.1 1
DIEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
42 [TocTOosIHHBIN 3JIEKTPUYECKUI 12 bubnnoreka [HOK
' TOK. TOKH B PasIM4HBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro nopazaeny 22
PezepBHOEBpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME



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

11 KIIACC

N KoanuectBo yacoB JJIeKTPOHHBbIE
; HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/ Bcer | Kontpoabubiepabor | IIpakTuueckuepador
NporpamMmbl o0pa3oBaTejibHbIEpeCyp
n 0 bl bl
ChI
Paznen 1.9JIEKTPOJANHAMUKA
MaruautHoenone. bubnuoreka [JOK
1.1 11 1 3
DJIEKTPOMarHUTHASIMHTYKIH ST https://m.edsoo.ru/7f41c97c
Htoro nopazneny 11
Pa3znen 2.KOJIEBAHUS U BOJIHbI
21 MexaHu4ecKHe u 9 1 bubmuoreka [JOK
' ANEKTPOMArHUTHBICKOICOaHUS https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKue u 5 1 bubnuoreka IJOK
' 3JE€KTPOMATHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
2.3 O 10 3
frmka https://m.edsoo.ru/7f41c97c
Hroro nopazaeny 24

Paszen 3.0CHOBBI CIIENUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHoOBBICTIEINATIEHOUTEOPUHOTHOCUTEIIBHO 4 1 bubnuoreka LIOK
' CTH https://m.edsoo.ru/7f41c97c
Hroro nopazneny 4
Paznen 4 KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 7 6
MIeMEHTHIKBAHTOBOHONTHKI1 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aroma 4 bubnnoreka LIOK



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

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

4.3

ATOMHOEs Ipo

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro nopaszneny

15

Pazgen 5.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DeMEHTHIaCTPOHOMUH U acTpOU3UKU 7 ng:;?f;;i?g}; £41c97¢
Hroro nopazneny 7
Paznen 6.0OBOBLIAIOLIEE ITIOBTOPEHUE

6.1 O060061aro1eennoBTOpPEHNE 4 Eg{iﬁﬁfgg?gﬁ 41c97c
Wroro nopazneny 4
PesepBHOEBpEeMSs 3
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOI'PAMME



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

5.ITOYPOYHOE IINTAHUPOBAHUE

10 A KJIACC
KoanuectBo yacoB
Ne Jdaranzyyen
us DJeKTPOHHbIeHU(PPOBbICOOPa3
n | Temaypoka Bce KoHTpo/ibHBI IIpakTnyeckun
oBaTeJIbHbIEpPeCypChl

/ ero | epadoTsl epadoThI
11 IInan | ®akr

dusuka — Hayka o IPUPOJIE.

1 Ha e Me ZK 1 nofHaf)Hnﬂ 1 bubmmorexa LIOK
HBIC METO/Ib
v A https://m.edsoo.ru/ff0c32e2

OKpY>KaroIlero Mupa

Ponb u mecto ¢pusuku B

5 (dhopMHUpPOBAHUN COBPEMEHH Ot 1 bubnmnoreka [HOK
Hay4HOH KapTUHBI MHUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN AEeSATENbHOCTH JIF0IeN
MexaHudeckoe IBHUKEHHE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubnunoreka [HOK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpEHUE

4 PaBHOMEpHOETIPSIMOIMHEMHOE IBHIK 1 bubnmnoreka LHOK
eHue https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOENPSIMOIMHEITHOE ] 1 bubmuoreka [IOK
BU)KECHHE https://m.edsoo.ru/ff0c372e

6 CBobonHoe najieHue. Y CKopeHue 1 bubnunoreka LHOK
CBOOOIHOIO MMaACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunerinoe qBuxeHue.

N bubmuoreka [JOK

7 JIBM>KEeHME MaTepuaabHOU TOYKHU 110 1

OKPY’KHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HpI/IHLII/IH OTHOCUTCIIbHOCTH

8 lNanmnes. MHepuuanbHble CHCTEMBI bubamorexa LIOK
’ P 3 https://m.edsoo.ru/ff0c3be8
orcuera. IlepBrlitzakonHbroTOHA
Macca tena. Cuna. [Ipunnun
9 cymnepro3uiuu cui. Bropoii 3akon bubmmorera [IOK
YHEPHOSHH + 2TOPOH https:/m.edsoo.ru/ff0c3bes
HeroToHa 115t MatepranbHOM TOUKH
Tperuii 3akoH HeroToHa miis bu6muoreka [IOK

10
MaTepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUpPHOro Tarorenus. Cuiia

11 TspkecTH. [lepBast bubmmorexa [IOK

FHeP https://m.edsoo.ru/ff0c3d00
KOCMHYECKasICKOPOCTh

12 Cuina ynpyroctu. 3akoH ['yka. Bec bubmmoreka [HOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadumuent

13 Tpenus. Cuiia COMpOTUBIICHUS MTPU bubaunoreka LHIOK
IBMOKCHUHU TeJla B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarenbHOE U BpalaTeIbHOE

14 JIBIDKEHHUE a0COIFOTHO TBEPIOTO bubmuoreka [JOK
tesa. MoMmenTcunsl. [lnedocusel. https://m.edsoo.ru/ff0c41a6
YcnoBuspaBHOBECHITBEPIOTOTENA
HMMnynsc MaTepUanbHON TOYKH,

15 CHUCTEMbI MaTEpPUATbHBIX TOUYEK. bubamnoreka [HOK
Wmnynbsc cuiibl. 3aKOH COXpaHEHHs https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOGIBMKEHHE
PaboTa 1 MOIITHOCTE CHJTBL.

bu6mmoreka [JOK
16 Kunerudeckas sHeprus

MaTepuanbHON Touku. Teopema 00

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

W3MEHECHHUUKUHETHUECKON OHCPIruun

17

[ToreHumanbpHast SHEPTHUS.
[ToreHnManbHAS YHEPTHSI YIIPYTO
nedhOpMUPOBAHHON TTPYKUHBI.
[ToreHuManbHASIIHEPTUSATETABOIN3H
MOBEPXHOCTU3EMITU

Bbub6nunoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHuunanpHBIC U
HCIIOTCHUIUAJIbHBIC CHUJIBI. CBs3b
pa6OTBI HCEIMOTCHIIMAJIbHBIX CUJI C
M3MEHEHHEM MEeXaHUYEeCKOM
OHEPTHUU CHCTEMBI TEJl.
3aKOHCOXpaHEHUSIMEXaHUYECKOU
SHEPIrUU

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

19

JlaGoparopHas pabora
«MccnenoBanue cBsA3M pabOThI CUIIBI
C U3MEHEHUEM MEXAHUYECKOU
HHEpruu Tena Ha Ipumepe
pacTsKEHUs. PE3UHOBOIO XKI'yTa»

20

Kontponbhas pabora mno teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpPAHEHUS B MEXAHUKE»

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

21

OCHOBHBIE OJOKEHUS
MOJICKYJISIPHO-KMUHETHYECKON
TEOpUHU. BpOyHOBCKOCIBHKCHHE.

Aucpdyzust

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABUKECHUS U
B3aUMOJICUCTBUS YaCTHI] BEUIECTBA.
Mogenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPABIX TEI



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

23

Macca monekyin. KoinnuectBo
BemiecTBa. [loctossuHas ABorazipo

24

TemioBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
[Ixanaremneparypllenscus

25

WU neanbusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubmnoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TeMIeparypa Kak Mepa
CpeaHeN KUHETUYECKON YHEPT U
JIBU>KEHUSI MOJICKYII.
YpaBaenueMeneneena-
Knaneiipona

Bub6nunoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon/lanbToHa. I'a30BBIC3aKOHBI

28

JlabopaTropHas pabora
«HccaenoBanue 3aBUCUMOCTH
MEX]y TapaMeTpaMu COCTOSTHUS
pa3peKEHHOT O Ta3a»

29

N3ompoiieccsl B U1€aIbHOM ra3e u
uX rpaduueckoe npeacTaBieHue

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTtpenHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
c1ocoObl €€ M3MECHCHHS.
KonudectBo Temaorsl 1 padoTa.
Buyrpennss

SHEPTUSI0JTHOATOMHOI OU/1€aTLHOT OT
asa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bupaeireronepenauun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

YV nenpHas TEI0EMKOCTh BEIIECTBA.
KonuaecTBo TennoThl npu

bu6munoreka [JOK

32
Terionepeaye. https://m.edsoo.ru/ff0c5c36
AnmnabatHsliinporiiecc

33 IlepBslii 3aKOH TEPMOAMHAMUKHU U bu6mmoreka [IOK
€ro MpUMEHEHHE K U30IpoIeccam https://m.edsoo.ru/ffOc5efc
HeoGpatumocTsb mpoiieccoB B

34 | mpm (1:)) e. Bropoit I3)211110H bubmorexa [TOK

pupone. P https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMHUKHI

35 [Tpunmun nevicreus u KIT/] bu6mmoreka [JOK
TEIUIOBOW MAalllMHbI https://m.edsoo.ru/ff0c600a

36 | Iluxn Kapno u ero KI1J]

37 DKOJIOrHIeCKHETIPOOIEMBITEIIONHE
pPreTuKu
O06o0maromuii ypok

38 | «Monekyns Has}llp ¢duznka. OCHOBBI bubmorexa [TOK

YIAp ' https://m.edsoo.ru/ff0c6938
TEPMOMTHAMHKI
KontponpHas pabora 1mo reme
39 | «MonekymnspHas GpusnKa butmorexa LIOK
YIop ' https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMUKID)

40 [TapooOpa3oBanue U KOHACHCAITHS. bubnmnoreka [HOK
Ucnapenue n kunenune https://m.edsoo.ru/ff0c63b6
AOcComoTHas M1 OTHOCUTEIbHAS

41 BJIAKHOCTh BO3yXa bubmmorexa LIOK

. AYXd. https://m.edsoo.ru/ff0c64d8
Hacepimennsiiinap
TBépnoe Teno. Kpucramnnueckue u
bA P bu6mmoreka [IOK
42 amopdHbIe Tena. AHU3OTPOITHS

CBOWCTB KpUCTAIUIOB. JKuakue

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

KpUCTaJUIBIL.
CoBpeMeHHbIEMAaTEPUAIBI

IInaBnenue n KpuUucCTallin3anus.

43 V nenpHas TEIUI0Ta IUIABJICHUS bubnuorexa IIOK
’ https://m.edsoo.ru/ff0c6708
Cybnumarus
Bbub6nunoreka [JOK
44 VYpaBHEeHHETEILIOBOr00aIanca
p https://m.edsoo.ru/ff0c6820
DJIIeKTpU3aLus Te. DICKTPUICCKUMN
45 3apsn. J{Ba BuJa 3JIEKTPUUECKUX bubmmorexa [IOK
P a p https://m.edsoo.ru/ff0c6bcc
3aps10B
IIpoBOAHUKH, JUDICKTPUKU U
46 H(f)n OBOIHUKH 3aK§H bubmorexa LOK
YHpOBOA ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS AJIEKTPUIECKOTO 3apsiaa
B3anmoneiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuHbIil 3JIeKTpUUECKUNA bubnnorexa I[IOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsk€HHOCTB 3JIEKTPUYECKOrO
48 nosi. [IpuHumn cynepno3unuu bubnunoreka LHOK
AJIEKTPUYECKUX TOJIEH. https://m.edsoo.ru/ff0c6df2
JInHMMHANIPS)KEHHOCTH
Pabora cuit 251eKTpoCcTaTHIeCKOro
49 nosis. [Torernman. PasHocTs bubmorexa LIOK
’ tat. https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
ITpOBOIHUKH U OUDIEKTPUKU B
50 anpeK OCTaTUYECKOM HOIjIe bubnnorexa I[OK
P ’ https://m.edsoo.ru/ff0c7018
JunrekTpuiecKasnpoHUIIaeMOCTh
. Bu6nuoreka [JOK
91 | Dmnexrpoémkocth. Konaencatop 1

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD IIIIOCKOT0
KOHJIeHCaTopa. DHEPrus
3apsKEHHOI0 KOH/IeHCaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora "M3mepenue
AJIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[TpuHIMIT NEHCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOTMPOBAJIIBHOT'O
arrapara, CTpyiMHOro NpuHTepa.
DJIeKTpOCTaTUYECKAs3AIINTA.
3a3eMIIeHUEeIeKTPOPUOOPOB

55

DJIEKTPUUYECKUM TOK, YCIOBHSI €T0
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoHOMa 1is
yudacTKalenu

56

[TocnenoBarenbHOE, TApAIISIBHOE,
CMEIIIaHHOE COCTMHEHHE
MIPOBOIHHUKOB.
JlabopaTopHaspabora
«M3yueHnecMenaHHOr0COe IMHEH NS
PE3UCTOPOBY

0.5

Bbub6nunoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIHOCTE
AIEKTPUYECKOr0 TOKA.
3akon/[>xoyns-Jlenna

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

58

3axoH OMa 1 ITOITHOU
(3aMKHYTOM) 3JIEKTPUUYECKOH TIEITH.
KopoTtkoe 3ambikaHue.
JlabopaTtopHas pabora «3mepeHue
OJIC ucToyHrKa TOKA U €ro

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

BHYTPCHHCTO COIIPOTUBJICHU S

59

Pe3epBHblil ypok. KoHTponbHas

pabora 1o Teme

n "
OnexkrpoauHamuka' /

Bcepocculickas nposepouHas

pabora

Bbub6nunoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«ONEeKTpOAMHAMUKAY /
Bcepoccuiickas npoBepodHas
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIeKTpOHHAs! TPOBOJIUMOCTh
TBEPBIX METAUIOB. 3aBUCUMOCTh
COMPOTHUBIICHUS METAJUIOB OT
temriepaTypbl. CBepXIIpOBOIUMOCTh

62

DJIEKTPUUYECKUM TOK B BaKyyMe.
CBolicTBa 2JICKTPOHHBIX MYyYKOB

63

[TomynpoBOHUKHU, UX COOCTBEHHAs
U IIPUMECHAs IIPOBOIUMOCTE.
CaoiicTBap—Nn-nepexoa.
[TonmynpoBOTHUKOBBIE TPHUOOPHI

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

64

DNIEeKTPUYECKU TOK B pacTBOpPax U
pacIuiaBax 3JIeKTPOJIUTOB.
DNEKTPOAUTUYECKASIUCCOLUALINS.
DnexTponus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUM TOK B rasax.
CaMOCTOSITEeIbHBIN 1
HECaMOCTOATENIbHBIN pa3psil.
Momnnus. [Inazma

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DneKkTpudeckue npuoopsl U

66 YCTPOMCTBA U X MPAKTUYECKOE 1 bubnnoreka LHOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
OezomacHoCcTH
KonrtponbHas pabora no reme

67 «Qnexrpocraruka. [locrosHHbIN 1 bubnmnoreka [HOK
AJIEKTPpUYECKU TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX CPEaax»

68 PesepsHblil ypok. O6o00marommii 1 bu6mmoreka [IOK
ypok o Temam 10 knacca https://m.edsoo.ru/ffoc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

IMPOI'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

10 b KJIACC

Ne KoanuecTBO 9acoB
N Jdaranzyden
us DJeKTPOHHbIeHU(PPOBbICOOPa3
n | Temaypoka Be KoHTpoabHbI IIpakTnyeckun P p P
oBaTeJbHbIEpeCcypChl
/ ero | epadoThI epadoThI
1| Ilnan | dakr
du3nKa — HayKa O IIPUpOoJIE.
1 Hayunsie MCTZK bl HOSH:)HI/IH 1 bubmmorera [IOK
i a https://m.edsoo.ru/ff0c32e2
OKPYKaIOIIero MUpa
Ponb u MecTo ¢pu3uku B

5 (dhopMUpOBaHUU COBPEMEHH O 1 bubamnoreka LIOK
Hay4HOH KapTUHBI MHUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOHN JCATEIHHOCTH JIF0IeH
MexaHUYeCcKOe IBHIKCHHE.

3 OTHOCUTENBHOCTh MEXaHUYSCKOTO 1 bubmuoreka [JOK
newxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpPHOEPSAMOINHEWHOE IBHK 1 bu6mmoreka [IOK
eHue https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOENPSIMOIMHEITHOE 1 bubmuoreka [IOK
BHIKCHHE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe mageHue. Y CKOpeHue 1 bu6mmoreka [JOK
CBOOOJIHOTO TTAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe 1BUKEHHUE.

7 JIBrmKeHrne MaTepraIbHOM TOYKH 11O 1 bubnmorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHIUIT OTHOCHUTEIBHOCTH 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lNanunes. MHepunaibHble CUCTEMBI
orcueta. [lepBoiiizakonHbroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunuun

Bbub6nunoreka [JOK

° cynepriosui ci. Brop OvaaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepHabHOM TOYKH
Tperuii 3akoH HeroTtoHa aiis bubnmnoreka LIOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro Tsarorenus. Cua

11 | Ttoxectu. [lepBas bubmorexa [JOK

https://m.edsoo.ru/ff0c3d00
KOCMHYECKAsICKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmuoreka [JOK
TEla https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koopduumuent

13 TpeHus. Cuiia COnpoTUBIIEHUS NTPU bubnmnoreka [HOK
IBIDKEHHUH TeJla B )KUIKOCTH HJIA https://m.edsoo.ru/ff0c3f76
rase
[TocTynaTenbHOE U BpalaTeabHOE

14 | ABMKEHHE abCOMIOTHO TBEPAOTO bubnmnoreka [HOK
tena. Momentcuibl. [linevocuiibl. https://m.edsoo.ru/ff0c41a6
VY croBusipaBHOBECUSATBEPIOTOTENA
NMnynsc MaTepHanbHON TOYKH,

15 CHUCTEMbI MaTepUATIbHBIX TOYECK. bubnmoreka [HOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUsI https://m.edsoo.ru/ff0c43d6
UMITyIbca. PeakTHBHOCIBMIKCHIE
Pabora 1 MOIITHOCTE CHJIBL.

16 Kunernueckas sHeprus bu6mmoreka [IOK

MaTepuabHOW Toukd. Teopema 00
M3MEHEHUUKIUHETHYCCKOW SHEPTUHU

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

[loTennuanbHas SHEPTUsl.
[ToreHuunanbHast S3HEPTUSI YIIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
[ToreHumanbHasIIHEPTUSATETABOIN3H
MOBEPXHOCTU3EMITU

Bbub6nunoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHnMaIbHBIC U
HCIIOTCHUIUAJIbHBIC CHUJIBI. CBsa3p
pa6OTI>I HCIMOTCHIIMAJIbHBIX CUJI C
W3MEHEHHEM MEXaHUYEeCKOU
SHEPIUH CUCTEMBI TCII.
3aKOHCOXpaHEHUSIMEXaHUYECKON
SHEPTUU

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

19

JlaGopaTtopHas pabora
«HccnenoBanue cBsizu pabOTHI CHIIBI
C U3MEHEHUEM MEXAaHUYECKON
SHEPTUU Tella Ha IpUMepe
pacTsDKEHUSI PE3UHOBOIO XKI'yTay

20

KonTtponbhas pabora 1o teme
«Kunematuka. JIlunamuka. 3aKoHbI
COXpPAHEHUS B MEXAHUKE»

Bub6nunoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJOKEHUS
MOJICKYJISIPHO-KHUHETHYECKON
TEOpUHU. BpOyHOBCKOCIBUKCHHE.

Aucdyzust

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

22

Xapaxrep ABUKECHUS U
B3aMMOZEHCTBHS YaCTHIL] BEILIECTBA.
Mopnenu cTpoeHus ra3os,
KUAKOCTEN U TBEPIBIX TEN

23

Macca momnekyi. KonnuectBo



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

BemecTBa. IlocTossHHAs AsB oraapo

24

Tenosoe paBHOBeCHE.
TemmnepaTypa u €€ u3MepeHue.
[IIxamaremneparypllenscus

25

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBaenne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOconroTHas TeMIieparypa Kak Mepa
cpeaHel KUHETUYECKOM YHEPIUn
JIBUKEHUS MOJIEKYJIL.
YpaBHenueMeneneena-
Knaneiipona

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

27

3akon/lanpToHa. I'a30BbIC3aKOHBI

28

JlaboparopHast pabora
«MccnenoBanue 3aBUCHMOCTH
MEXKIy TTapaMeTpaM# COCTOSTHUS
Pa3pEeIKSHHOI0 Ta3a

29

M3omporeccs! B UICaIbHOM raze u
uX rpauueckoe MpecTaBiIeHue

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

30

BuyTpeHnHsis sHeprust
TEPMOAMHAMUYECKON CUCTEMBI U
CrocoObl €€ N3MEHEHHUS.
KonuuectBo TemnoTs! u padora.
Buyrpennsis

SHEPTHUSI0THOATOMHOI OM/1€ATTHHOT OT
asza

bubnuoreka [[OK
https://m.edso0.ru/ff0c5952

31

Bupasirenonepenauun

Bbub6nunoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

Yneanaﬂ TEILIOEMKOCTh BEIECTBA.

bu6nunoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

KonuuecTBo TEmIOTH pH
TerIonepe ave.
AnmabatHeIAIpoIIece

https://m.edsoo.ru/ff0c5c36

IIepBbIil 3aKOH TEPMOUHAMUKH U

bu6mmoreka [JOK

33
€ro IpUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
HeobpaTumocTs mporieccos B
34 | mnpupoze. Bropoii 3akoH bubmmorexa [IOK
prpone. BTop https://m.eds00.ru/ff0c6230
TEPMOTUTHAMUKH
35 [Tpunmun nevicreus u KIT/] bubmuoreka [JOK
TEIJIOBOM MalllMHbI https://m.edsoo.ru/ff0c600a
36 | Iuxn Kapno u ero KI1J]
37 DKOJIOTMYECKHETPOOTIEMBITEINIOIHE
PreTHKu
O6o06maromuit ypox
38 «Monljlc nlsjil Has}[]p ¢u3uka. OCHOBBI bubamorexa [IOK
P ' hitps://m.eds00.ru/ff0c6938
TEPMOTUHAMUKH)
KonTtponbhas pabora 1o teme
39 | «MonekynspHas puznKa bubmorexa [JOK
yUp ' https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOANHAMHUKI
40 [Tapoobpa3zoBaHue M KOHACHCAIHS. bu6mmoreka [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAs ¥ OTHOCUTENIbHAS
41 BJI&YKHOCTh BO3/yXa bubmorexa [TOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacepiuennsiiinap
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tesna. AHU30TPONHS bubmmoreka LIOK

CBOWCTB KpUCTAIIOB. JKuakue
KpHCTaJUIHIL.

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

COBpCMeHHLIeMaTepI/IaJIBI

[InaBneHue u KpUCTaJlJIN3alusl.

43 V nenpHas TeIoTa IUIaBJICHUA bubmorexa LOK
8 ’ https://m.edsoo.ru/ff0c6708
CyO6numariust
bu6mmoreka [JOK
44 YpaBHeHueTeIIOBOrodananca httos://m.edsoo.ru/f0c6820
Onexrpuszanus Tei. DINeKTPUIECKUI
45 3apsa. /Ba BUIa 3JEKTPHYECKUX bubmorera [OK
P A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITpoBOIHUKH, AUIIEKTPUKH U
46 an HOBO HI/iIKH 3aK§H bubnnorexa [IOK
YHpoBOL ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs JJIECKTPUIECKOro 3apsaa
B3aumogeiictBue 3aps0B. 3aKoH
47 Kynona. ToueuHblil 3EKTPUUECKUI bubmmorexa [OK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpsisk€HHOCTB 3JIEKTPUYECKOrO
4g | Mo [TpuHIMI cynepno3uuuu bu6mmoreka LIOK
AJIEKTPUYECKUX TTOJICH. https://m.edsoo.ru/ff0c6df2
JInHnrHANPS)KEHHOCTH
Pabota cuit aeKTpocTaTH4ecKoro
49 o ITorennman. Pa3zHocTs bubnnorexa IOK
) TiHATL https://m.edsoo.ru/ff0c6f00
[IOTEHIIHAIOB
I[TpOBOMHUKHU U JUDJIEKTPUKU B
50 3J1113K i[)CTaTI/I‘IeI([}KOM noILe bubmmorexa [{OK
P ’ https://m.edsoo.ru/ff0c7018
JunIieKTpuiecKasmpOHUIIaeMOCTh
N bu6mmoreka [IOK
51 ) .K
JIEKTPOCMKOCTD. ROHJCHCATOD https://m.edsoo.ru/ff0c7126
52 | DAeKTpoEMKOCTb IIOCKOIO bubmuoreka [IOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

KOHJIeHCaTopa. DHeprus
3apsKEHHOI0 KOHJIeHcaTopa

https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora "M3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"

54

[IpuHOUMIT NENCTBYS U IPUMEHEHNE
KOH/IEHCAaTOpPOB, KOITHPOBAJILHOTO
anmnapara, CTpyWHOr 0 IpUHTEDPA.
DJeKTpoCTaTHYECKas3alInTa.
3a3eMIIeHHEeRIEKTPOpUOOpPOB

55

DJIEKTPUUYECKUM TOK, YCIOBHS €TO
cymiectsoBanus. [1oCTOSHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Comporusnenue. 3akonOma Jiist
ydacTKanenu

56

[TocnenoBarenbHOE, TApAIICIBHOE,
CMEIIIaHHOE COCIMHCHHE
IIPOBOJHUKOB.

JlaboparopHasipabora
«M3yueHneCMeIaHHOT OCOS TUHEHUS
PE3HCTOPOBY

0.5

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

57

Pabora 1 MOIIHOCTE
AJIEKTPUYECKOr O TOKA.
3akon/lxoynsa-Jlenua

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa a1 OJTHOU
(3aMKHYTOMI) 3JIEKTPUUYECKOH TIETTH.
Kopotkoe 3ambIkanue.
JlaGoparopHas pabota «/3mepenue
OJ1C ucTOYHHMKA TOKA U €T0
BHYTPEHHETO COITPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

Pe3epBHblil ypok. KoHTponbHas

pabora 1o Teme

" "
OnexTponuHamuka' /

Bcepoccuiickas nposepouHas

pabora

Bbub6nunoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06uaromuit ypok
«DNEKTPpOIUHAMUKAY /
Bcepoccuiickas mpoBepodHas
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOoHHAs MPOBOJUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD
COMPOTUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIpPOBOAUMOCTb

62

DJIEKTPUUYECKUM TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MyYKOB

63

[TomynpoBOgHUKHU, X COOCTBEHHAs
Y IIPUMECHAs IIPOBOIUMOCTE.
CaoiicTBap—Nn-nepexosa.
[TonmynpoBOTHUKOBBIE TPHUOOPHI

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

64

DNEeKTpUYECKU TOK B pacCTBOpax U
pacruiaBax 3JeKTPOIUTOB.
DNEeKTPOIUTUYECKASTUCCOLUALIHS.
DnekTponus

bu6munoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUM TOK B rasax.
CaMOCTOSTEITBbHBIN 1
HECaMOCTOATENIbHBIN pa3psil.
Monnus. I1nazma

bu6munoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DnekTpudecKkue nprudopsl U
YCTPOWCTBA U UX NMPAKTUIECKOE

Bbubnunoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npuMmenenue. [IpaBuiia TeXHUKH
0e30macHOCTH

Kontponbhas pabora no teme

«Qnektpocraruka. [TocTossHHBII bubmuoreka [JOK
67 . 1
JIEKTPUYECKUH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pas3INYHbIX CpeAax»
PesepsHblil ypok. O6006marommii bu6muoreka [IOK
68 1
ypok o reMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11A KJIACC

No KoaunuyecTBO 9acoB
JdaTranzydenusi
JIeKTPOHHBbIeHU(POBBICOOPaA
I Temaypoka Bce | KoHTpoabHbIe IIpakTnyeckue
30BaTe/IbHbIEPeCYpPChI
/ ro padoThI padoThI
n Ilnan dakT
ITocTossHHBIE MArHUTEI U KX
B3auMoJichicTBHE. MarHuTHoOe
nosne. BekTop MaruuTHOH 1 bubmmorexa [OK
' P https://m.edsoo.ru/ff0c9778
WHTYKITUH.
JIMHUMMAarHU THOUMH Y KIUH
MarauTHOe noJje MpoBOJHUKA
¢ TokoM. OnbIT Opcrena. 1 bubmuoreka [IOK
BzanmoneiictBre https://m.edsoo.ru/ff0c98fe
MTPOBOJTHUKOB C TOKOM
JlabopaTtopHnas pabora
«3yueHre MarHUTHOT' O MO 1 1 bubnnorexa [IOK
yd https://m.edsoo.ru/ff0c98fe
KATYIIKU C TOKOM»
JlelicTBMEe MarHUTHOIO MOJIS Ha
MIPOBOAHUK ¢ TOKOM. Cuna
Awmmepa. JlaboparopHas bubnmoreka [JOK
1 1
pabota «MccrnenoBanue https://m.edsoo.ru/ff0c9acO
JEUCTBHUS ITOCTOSIHHOI'O
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBHE MArHUTHOT'O TIOJISI HA 1 bubnuorexa [JOK

ABMIKYIIYIOCA 3apsS’KCHHYIO

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

gactuny. Cuna JlopeHnua.
Pa6ora cuier Jlopenia

DneKTpoOMarHuTHasi MHAYKIIHS.
IToToK BEkTOpa MarHUTHOM
nHaykuuu. 3/1C nHayKuuu.
3aKOH 3JIEKTPOMAarHUTHOM
nHayknuu Papanes

JlabopaTtopHnas pabora
«HMccnenoBanue sIBJICHUS
AIEKTPOMATHUTHOW WHIYKIIUH»

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NupyktuBHOCTD. fIBIIEHHE
camouHaykiuu. DJ1C
CaMOUHIYKIMH. DHEPIrUsl
MarHUuTHOTO MOJISl KaTyIIKU €
TOKOM.
DNeKTPOMarHuTHOETIOJIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoicTBa u ux
[IPUMEHEHUE: ITIOCTOSHHbIE
MarHMThl, 3JICKTPOMAarHuThI,
JJIEKTPOJBUTaTEIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX
4acTUL, UHAYKLIMOHHAsS I1€Yb

10

Oo6o0maronuii ypok
«MarHuTHoOe nose.
DneKTpoMarHuTHas

WHTYKIIHS

bu6maunoreka [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas pabora no reme
«MarHuTHoe 1noJe.
DneKTpoMarHUTHAsSUHYKIIHS)

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CBoOO/IHBIE MEXaHUUECKHUE
Konebanus. ["'apmonnueckue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabora
«HccaenoBanue 3aBUCUMOCTH
MepPHOa MaJIbIX KOJICOaHHA
rpy3a Ha HUTHU OT JUTMHBI HUTH
¥ MaccChl Tpy3a»

14

KonebarenbHbIit KOHTYP.
CBoOonHbIe
AJIIEKTPOMAarHUTHBIC KOJIEOaHUs
B UJI€alIbHOM KoJieOaTeIbHOM
KOHTYpE. AHaJIOrusi MEXy
MEXaHUYECKUMH U
AJIEKTPOMAarHUTHBIMUKOJIE0aHU
SIMH

bu6maunoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTUH B
UICTBHOM KOJIe0aTeIbHOM
KOHTYpE

bub6munorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxarommx
KosieOaHusX. BeIHYKIEHHBIS
MeXaHUYECKHE KojieOaHus.
Pe3onanc.
BriHyX1IeHHBIE3IEKTPOMAarHuT
HBIEKOIE0aHUs

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.

bu6nmnoreka [JOK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

CunyconaanbHbIN
MEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT 0 TOKA.
AMIUIUTYJHOE U IEHCTBYIOLIEE
3HAa4YEHHE CUJIbI TOKA U
HaIpsHKEHUS

https://m.edsoo.ru/ff0cbd34

18

Tpanrcdopmarop.
[IpousBoacTso, nepegaya u
noTpedaeHue MEeKTPUIECKOI
SHEpPruu

19

Y CTpoiCcTBO U MPAKTUYECKOE
MIPUMEHEHHUE SJIEKTPUYECKOTO
3BOHKa, Te€HepaTopa
MEPEMEHHOr 0 TOKA, TIMHUHN
3JIeKTpoIepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4ecKrue pUCcKH Mpu
MIPOU3BOJICTBE
anexTposHeprun. Kynprypa
MCTIOJIb30BaHHS
AJIEKTPO3HEPTUH B
MIOBCETHEBHOM KHU3HU

21

MexaHn4yecKue BOIHBI,
YCIIOBUS pacIpOCTPaHEHHUS.
[Tepuon. CxopocThb
pacnpoCcTpaHEHMs U JUIMHA
BONHBL [lonepeunsie u
IIPOAOIbHBIEBOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMKOCTb 3BYKa.

bu6mumoreka [{OK
https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

Bricotarona. TemOp3Byka

3J’IeKTp0MaFHI/ITHBIe BOJIHBI, UX
CBOICTBa 1 CKOPOCTh.

bubmuoreka [JOK

23
[Ixana’nekTpOMarHUTHBIXBOJI https://m.edsoo.ru/ffOccfe0
H
[TpuHIMITBI paTHOCBS3H U
24 TeneBujieHus. Pa3Butue
CpelCTB CBs3U. Pagmonokanys
o5 KonTtponbhas pabora bubnmnoreka [IOK
«KonebaHnus 1 BOIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonnHeliHOE
pacnpocTpaHEHHE CBETA B bubmmnorexa [IOK
26 . .
oJlHOpoAHOU cpene. ToueuHsblit https://m.edsoo.ru/ff0cd350
HWCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI
oTpaxeHnus ceera. [loctpoeHue bubmmnorexa [IJOK
27 .
M300paXKeHH B MIIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceta. [Tonnoe
28 BHYTpPEHHEE OTpa’KEHUE. bubnmnoreka [IOK
IIpenenbHbIN yroi MOJIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET 0 OTPaKEeHUS
JlaboparopHas pabora
29 «M3mepenne mokasarens bubmmorexa LIOK
p https://m.edsoo.ru/ff0cd67a
MIPETIOMIICHUS CTEKIIa»
JIunzel. [locTpoenue
. bu6mmoreka [JOK
30 M300paKCHHH B JIMH3E.

®opmyJsia TOHKOM JIMH3BI.

https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JIMH3bI

31

JlaGoparopHas pabora
«HccnenoBanue CBOMCTB
M300paKEHHI B JIMH3AX)

32

Hucniepcust cBera. Cro>KHBIN
cocrtaB Oesoro cera. LIBer.
JlaGoparopHas pabota
«Habmonenne qucniepcuu
CBETa»

33

WuTepdepenis ceera.
Judpakuus ceera.
Hudpakmonnas peméTka

bu6anorexa [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘IHOCTB CBCTOBBIX BOJIH.

[Tonspuzanus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npuOOpsl U
YCTPOWCTBA U YCIOBHUS UX
0e30MacHOro NpUMEeHEeHUs

36

['panu1Ibl TPUMEHUMOCTH
KJIaCCHYECKOI MEXaHUKH.
[TocTynatel cnenuanbHOM
TEOPUHU OTHOCUTEIBHOCTHU

bu6maunoreka [JOK
https://m.edso0.ru/ff0cf862

37

OTHOCUTENIBHOCTD
OZIHOBPEMEHHOCTH.
3ameyieHre BpEMEHH U
COKpaIleHHE JJTUHBI

bu6maunoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus 1 UMIYJbC
PENATUBUCTCKOM YaCTUIIBI.
CBs13b Macchl € 3HEpruen u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

HMITYJILCOM. 9HepI‘I/I$I1'IOKOSI

Kontponbnas pabora «OnTHKa.

bu6mmoreka [JOK

39 OCHOBBI CTICTMAITLHOM TeOpHH https://m.edsoo.ru/ff0cf6f0
OTHOCUTEIHLHOCTH
40 ®ortonbl. opmyna [Inanka. bubnuorexa [{OK
DHeprus ¥ UMIyiIbC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 [IOK
nOIMoTeKa
41 oroddpdexra. OnbiThl A. T,
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddekra.
VYpaBHueHnue DHIITEIHA 17151
42 borosddexra bubnuoreka [JOK
’ https://m.edsoo.ru/ff0d015e
«KpacHasrpanuia
dorordpdexra
JaBnenue cBera. OnbiTel [1. H.
43 TeGenena bubmuoreka [JOK
ACBd. . https://m.edsoo.ru/ff0d04a6
XHUMHYECKOEIeHCTBUECBETA
TexHuueckue ycTpoicTsa u
MPAKTHYECKOE MPUMEHEHHE:
44
¢dororneMeHT, HoToAATIHK,
CONHeuHasi baTtapesi, CBeTOAHO]]
Pemenue 3agau no teme
45 «BJ'IeMeHTLIIi(BaHTOBOﬁ bubmmorera IIOK
https://m.edsoo.ru/ff0d0302
OIITHKH
Mogmens atoma TomcoHa.
46 Omnsite Pe3epdopna o Bbubmmoreka [JOK

pacCessHUIO (-4aCTHII.
[LnanerapHasiMmoenbaroMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

IToctynarteibopa

bu6munoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

N3nydenne u noryonieHme
(OTOHOB MpH MEepexoJie aToMa
C OZJHOT'O YPOBHS PHEPTHH Ha
JIpyroi. BugsicnekTpos

bu6mmorexa [JOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBErIe cBOMCTBA YaCTHIL.
Bomnnbl ne bporis.
KopnyckyinsipHo-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

bu6aunorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBbITHE PAaHOAKTUBHOCTH.
OmnsiThl Pesephopaa mo
ONPE/IeIIEHUIO COCTaBa
PaaAnOAKTHUBHOT'O U3JTYUCHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiictBa anbda-, 6eta-,
I‘aMMa-I/ISJ'Iy'-IeHI/ISI. BJII/ISIHI/IC
PaZOaKTUBHOCTHU Ha KUBBIC
OpTaHU3MBbI

52

OTKpBITHE TIPOTOHA U
Heiitpona. M3otonsl. Anbga-
pacmaj. DJIeKTPOHHBIN 1
MMO3UTPOHHBIN OeTa-pacra.
'amma-n3nydenue

bub6maunorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.
Anepusrit peaktop. [IpoGnemsr,
MIEPCTIEKTUBBI, IKOJIOTHUECKIE
ACIEKTHI SCPHON DHEPIETUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIC YaCTHUIIbI.
OTKpBITHE TO3UTPOHA.
Mertoab! HaOIIOIEHUA U
pErucTpaIyy SJIEMEHTAPHBIX
yactull. Kpyrisiiicron
«DyHIaMEHTATLHBIEB3aUMOIE
ictBus. EnuncTBoduznyeckoit
KapTUHBIMUDPA»

bu6munoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Dransl pa3BUTHS aCTPOHOMUHU.
[IpuknagHoe n
MHUPOBO33pEHYECKOE 3HAYCHHE
acTpoHoMuu. Buj 3BE€31HOTO
Heba. Co3Be3aus, sipKue

3BE3 b1, IJIAHETHI, UX BUJINMOE
nBrkeHune. ColnHeyHasiclcTeMa

56

Comnnne. ConHeuHnas
aKTUBHOCTH. McTOUHHMK
sHeprun CoJHIA U 3BE3]T

57

3BE3/bl, X OCHOBHEIE
XapaKTePUCTUKH.
3BE3aBINIaBHON

IOCJIE JOBATEILHOCTH.
Buyrpennee crpoeHue 3BE3 1.
CoBpeMeHHBbIE TPEICTaBICHUS
O TIPOUCXOXKICHUH 1
spomronu CoJIHIA B 3BE3]T

58

Mineunsiii [1yrs — Hama
T"amaktuka. [lonoxenue n
nsrxenne CoHIa B



https://m.edsoo.ru/ff0d0e38

T'anmaktuke. I'aTakTUKH.
UeEpHbleabIphl B AIpaxTrajlakTUK

59

Bcenennas. Pasoeranne
raiakTuk. Teopus bonemoro
B3pbIBA.
PenukroBoensinyuenue.
MeraranakTuka

60

HepemennsienpobieMbiacTpoH
OMUHU

61

Kontponbnas padora
«3JNeMEeHTHI aCTPOHOMHH U
acTpoU3UKI»

62

O6o6maromuii ypok. Ponb
(U3HUKN U aCTPOHOMUH B
3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIIHaIbHOMN
1 dTUYECKOU cepax
JIeSITeILHOCTH YeJIOBEKa

63

Oo6o06mmaronuii ypok. Pons u
MecTO (PM3UKH U aCTPOHOMUH B
COBPEMEHHOW Hay4HOU
KapTHHE MHpPa

64

O6o0mmaromuii ypok. Ponb
¢buznveckoil Teopun B
dhopMupoBaHUH
MPEJCTaBICHUN O (PU3NICCKOM
KapTHHE MHPa

65

O6o0mmaronuit ypokx. Mecto
(u3nYecKoil KapTHHBI MHUpPA B




o0111eM Py COBPEMEHHBIX
€CTECTBCHHO-HayYHBIX
MPEJCTABICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe
1ojie. DJIEKTPOMarHuTHas
WUHIYKLHAS

67

PesepBHbIil ypok. OnTHKA.
OCHOBBI ClIEIMAIBHON TEOPUHN
OTHOCUTEIBbHOCTH

68

Pesepnslii ypok. KBanToBas
¢u3nka. DIeMEeHTHI
aACTPOHOMUU U aCTPODU3UKH

bu6anorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
10 [TIPOTPAMME

68



https://m.edsoo.ru/ff0d1784

11Bb KJIACC

No KoanuecTBo yacos
JdaTranzydenusi
JIeKTPOHHBbIeHU(PPOBBICOOPA
I Temaypoka Bce | KonTpoJbHbIE IIpakTnyeckue
30BaTeJIbHbIEPeCypPChI
/ ro padoThbI padoThI
n Ilnan dakT
ITocTossHHBIE MArHUTEI U UX
B3auMoJiciicTBHE. MarHuTHoOe
none. Bektop MarHuTHOH 1 bubmmorexa [OK
’ p https://m.edsoo.ru/ff0c9778
WH]TYKITUH.
JIMHUMMAarHUTHOUMHYKIIUH
MarauTHoOe noJje MpoBOJHUKA
¢ TokoM. OnbIT DpcTena. 1 bubnmnoreka [JOK
BzanmopeiicTBie https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaboparopHast pabora
«/3yyeHre MarHUTHOT'O MO 1 1 bubmmorexa [{OK
ya https://m.edsoo.ru/ff0c98fe
KaTyIIKH C TOKOM
JleiicTBre MAarHUTHOTO I10JIS Ha
MIPOBOJHUK ¢ TOKOM. Cuna
Awmmnepa. JlabopaTtopHas bubmmnorexa [IOK
1 1
pabora «lccnenoBanue https://m.edsoo.ru/ff0c9acO
IEUCTBHUS ITIOCTOSIHHOI'O
MarHuTa Ha paMKy ¢ TOKOM»
JleiicTBMEe MarHuTHOTO TOJIs1 Ha
bu6mmoreka [JOK
JIBUKYIIYIOCS 3apSKEHH VIO 1

yactuny. Cuna JlopeHua.

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
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Pa6ora cunel Jlopenna

DNeKTpOMarHuTHasi UHAYKIIMS.
[ToTok BEekTOpa MarHUTHOM
uHaykiuu. JJ1C uaayKumny.
3aKOH AJIEKTPOMAarHUTHOU
unaykuuu Papanes

JlaGoparopHas pabota
«UccaenoBanue IBICHUA
AJIEKTPOMArHUTHON MHYKIIUN

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal50

NupyktuBHOCTD. SIBIICHKE
camonnaykuuu. IJC
CaMOWHIYKIIUU. DHEPTUS
MarHUTHOTO MOJISl KaTYIIKU C
TOKOM.
DJIEKTPOMarHuTHOEI 0JIe

bu6anorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoicTBa U UX
MIPUMEHEHHUE: TTOCTOSTHHBIS
MarHuThl, 3JIEKTPOMATrHUTHI,
AJIEKTPOJIBUTATElNb,
YCKOPHUTENN JIEMEHTAPHBIX
YacTHI, HUHAYKIIMOHHAS 11€Yb

10

Oo6o0mmaromuii ypok
«MaraurtHoe morie.
DJIeKTpOMarHuTHast
WHIYKIASD)

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas pabora 1o reme
«MarautHoe 1oiJIe.
DJIEKTPOMarHUTHASIUH TYKIIHASI»

bub6maunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBO6OI[HBI€ MCXaHHNYCCKUC

bub6aunoreka [JOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

koseOanus. ['lapmMoHnveckue
KosneOanus. Y paBHCHHE
TApPMOHHYECKUX KOJICOAHHIA.
[TpeBpaineHue SHEPTUH

https://m.edsoo.ru/ff0caf06

13

JlaGoparophas pabota
«MccnenoBanue 3aBUCUMOCTH
Mepro/ia MaabIX KoineOaHmit
rpy3a Ha HUTHU OT JUTMHBI HUTH
U MaccChl Tpy3a»

14

KonebaTenbHbIil KOHTYD.
CB00OOIHEIE
OJICKTPOMArHMTHLIC KOJIC6aHI/I$I
B UJ€alIbHOM KoJieOaTenbHOM
KOHTYpE. AHAJIOTUS MEXKITY
MEXaHUYCCKNMHU U
AJIEKTPOMArHUTHBIMUKOJIEOAHU
SIMU

bu6munoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTUH B
UJeaTbHOM KoJiebaTeTbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyXaroMIUX
KoyicOaHusX. BEIHYKICHHBIC
MeXaHUYECKHE KOIeOaHus.
Pe3onanc.

BBIHYX ICHHBICDJIEKTPOMATrHUT
HBIEKOICOaHUA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CunyconaanbHbII

bu6mumoreka [{OK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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[IEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTr O TOKA.

AMIUTATYHOE U JEHCTBYIOIIEE

3HaA4YCHHEC CHJIbI TOKA U
HAIps>KCHUA

18

Tpancdopmarop.
[TpousBoacTBo, nepegaya u
noTpebIeHUE NMEKTPHUISCKOM
SHEPTUU

19

YCeTpolCTBO U ITPaKTUYECKOE
IIPUMEHEHHUE JIEKTPUIECKOrO
3BOHKQ, T€HEpaTopa
IIEPEMEHHOr0 TOKA, JINHUN
3JEKTpoIepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE
anekTposneprun. Kynerypa
HCIIOJIb30BaHMS
3JIEKTPOIHEPTUH B
IMOBCEAHEBHOM KH3HU

21

MexaHu4ecKue BOIHEL,
YCIIOBHSI paclipOCTPAHEHHUS.
[Tepuon. CxopocTh
pacnpocTpaHeHus U JUIMHA
BOJIHEI. [Tonepeuynsie u
MIPOJTOJIbHBICBOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTH 3BYyKa.
I'pomkocCTh 3BYKA.
Bricotarona. TemOp3Byka

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

DNEeKTpPOMarHUTHbIE BOIHBI, UX
CBOMCTBA U CKOPOCTb.

bu6maunoreka [JOK

23 [Txana’nekTpOMarHUTHBIXBOJI https://m.edsoo.ru/ffOccfe0
H
[TpuHIMITBI PaTHOCBS3H U

24 TejeBuIeHus. Pa3surue
CpeACTB CBsI3H. Paguonokanus

25 KonTtponbnas pabora bubnuoreka IIOK
«Konebanus u BOIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonnHeliHOE

26 pacnpocTpaHEHHE CBETA B bubmuoreka LIOK
oHOpoAHOU cpene. ToueuHsblit https://m.edsoo.ru/ff0cd350
HWCTOYHUK cBeTa. Jlyu cBera
OTtpaxeHue cBeTa. 3aKOHBI

97 oTpaxkeHus ceera. [loctpoenue bubnuoreka [JOK
M300paKEHHH B TIIIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceera. [lomHoe

28 BHYTpPEHHEE OTPa’KEHUE. bubmmnorexa [JOK
[IpenenbHbIN Yo MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPKCHUS
Jlaboparopuas pabora

29 «I/ISM]ZPGHII)/IC H(f)KaBaTCJI}I bubmmorexa LIOK

https://m.edsoo.ru/ff0cd67a

MIPETIOMIICHUS CTEKIIa»
JIunzel. [locTtpoenue

30 M300pakeHUil B TUH3E. bubnmnoreka [IOK

®opmyJsia TOHKOM JIMH3BI.
VBennueHue TUH3bI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

JlaGoparophas pabora
«HccaenoBanue CBONUCTB
M300pKCHHH B JIMH3AX)

32

Hucniepcust cBera. CrosxHbBIN
cocraB Oenoro cera. LIBer.
JlaboparopHas pabora
«Habmonenue qucniepcuu
CBETa»

33

WuTepdepenius ceera.
Judpakuus ceera.
Hudpakmonnas pemeéTka

bu6maunoreka [JOK
https://m.edsoo.ru/ffOced22

34

HOHepeLIHOCTI) CBCTOBBIX BOJIH.

[Tonspusanus ceera

bu6anorexa [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue npuOOpsl U
YCTpPOMCTBA U yCIOBUS UX
0e30MacHOro NpUMEHEeHUs

36

['panu1Ibl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[TocTynarel cnenuanbHOM
TEOPUH OTHOCUTEIBHOCTU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENIBHOCTh
OZHOBPEMEHHOCTH.
3ameyIeHre BpEMEHH U
COKpallleHHEe JJTUHBI

bu6maunorexa [JOK
https://m.edsoo.ru/ff0cfa42

38

DHeprus 1 UMIYJbC
PENATUBUCTCKOM YaCTUIIBL.
CBs13b Macchl € 3HEpruen u
UMITYJIbCOM. DHEPTHUATIOKOS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Kontponbnas padora «OnTHKa.

39 OCHOBEHI CIIeIHATBLHON TCOPUHU bubmorexa [IOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTH

40 ®ortonsl. Popmyna [lnanka. bubnuorexa [{OK
DHeprust 1 UMIyIbc GoTOoHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BAaHUE 56 LIOK

noIMoTeKa

41 . A.T.
porosdexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonHsl pororddexTa.

VYpaBHueHnue DUHIITEIHA 17151
42 orosdiexta bu6anorexa [JOK
’ https://m.edsoo.ru/ff0d015e
«KpacHasrpanuna»
dororddekra
JlaBnenue cBeta. OmbiTel [1. H.
43 TeGenena bubnuoreka [JOK
AR y https:/m.edsoo.ru/ff0d04a6
XUMHUYECKOEICHCTBHECBETA
TexHuueckue yCcTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE:

44
dborodeMeHT, POTONATIHK,
CoJTHEYHas Oarapesi, CBeTOINO
Pemenue 3amau mo teme

45 «7eMEeHTBI KBAaHTOBOM bubmorera IIOK

https://m.edsoo.ru/ff0d0302
OIITHKH
Mogmens atoma TomcoHa.

46 Omnsite Pesepdopna o bubnuoreka [JOK
pacCessHUIO (-YaCTHII. https://m.edsoo.ru/ff0d091a
[InanerapHasmonenabaToma

b K

47 [ToctynaTeibopa nommorexa [10

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

N3nyuenue u noraoueHue
(hOTOHOB TIpHU TIEpexoie aToMa
C OZJHOT'O YPOBHS DHEPTHH Ha
Ipyrou. Buasicriekrpos

bu6maunoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BomnHoBbIe CBOMCTBA YaCTHII.
Bonubl ne bpoiins.
KopnyckynsspHO-BOIHOBOM
nyanu3M. ClIoHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAHOAKTUBHOCTH.
OmnprTel Pe3epdopaa mo
OIPEICIICHUIO COCTaBa
PalMOaKTUBHOTO U3TYYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anba-, 6era-,
raMMma-usiydeHus. Biausaue
PaIMOaKTUBHOCTH Ha )KUBBIC
OpPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HerTpoHna. M3oronsl. Anbda-
pacnaj. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas.
lNamma-uznyuenue

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HYKIOHOB B
sape. SlnepHbie peakuu.
Snepusriii peakrop. [Ipobnemsr,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE
aCIeKTHI SJIEPHOM SHEPTeTUKH

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJeMeHTapHbIe YaCTULIBI.
OTKpBbITHE IO3UTPOHA.

bub6maunoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Metoabl HAOIIOCHHS U
pPErUCTpaliK dJIEMEHTAPHBIX
yactull. Kpyrusliicron
«DyHIaMeHTalbHBIEB3aUMO/IE
rictBus. EnnHcTBOdM3MUECKOM
KapTUHBIMUPAY

55

DTarbl pa3BUTHS ACTPOHOMUH.
[IpuxnagHoe u
MHPOBO33pEHYECKOE 3HAUCHUE
actpoHomuu. Buj 3B€31HOTO
Heba. Co3Be3us, ipKue
3BE3/IbI, IJTAHETHI, UX BUIUMOE
nemxkenne. ColHeyHascucTeMa

56

Comune. ConHeuHas
aKTUBHOCTL. MICTOYHUK
sHepruu CosiHLIA U 3BE3]

57

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKH.
3BE3NBITIaBHOMN

MOCJIC JOBATEILHOCTH.
BryTpeHHee cTpocHHe 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS
O IPOUCXOXKICHUU U
spomrorny CoitHIIa U 3BE3

58

Mnineunsiii [1yrs — Hamma
I'anaxtwka. IlomoxxeHne n
nemkenne CoJHIa B
I'anaktuke. I'agakTUKH.
UEpHbpIeABIpHI B SAPaAXTATAKTHK




59

Bcenennas. Pa3zoeranue
rajaktuk. Teopus bombiioro
B3pbIBA.
PenukroBoensnyuenue.
Meraranaktuka

60

HepemennsienpoOieMbplacTpoH
OMHUH

61

KonTtponbnas pabora
«DJIEMEHTBI aCTPOHOMHUH U
acTpo(U3UKU»

62

O6o0mmaronuii ypok. Ponb
(hM3UKH U aCTPOHOMUU B
3KOHOMUYECKOM,
TEXHOJIOTMYECKOM, COIlHaIbHOMN
1 dTUYECKOH cepax
JIeATEIIbHOCTH YeJIOBEKa

63

O6o0mmaronuii ypok. Ponb u
MecTO (PU3MKH U aCTPOHOMUH B
COBPEMEHHOW Hay4YHOU
KapTHHE MHpa

64

O6o6maromuii ypok. Ponb
¢bu3nveckoil Teopun B
(dhopMHUpOBaHUH
MPEACTABICHUH O HU3UIECKON
KapTHHE MHpa

65

O6o6marouit ypok. Mecto
(bu3n4ecKoil KapTUHBI MUpPA B
o01IeM psiTy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX




MPEACTABICHUI O TPUPOJE

PesepBHbIil ypok. MarautHoe
66 moJie. DJIeKTpOMarHuTHas
WHTYKITUS

PesepBHblIit ypok. OnTHKa.
67 OCHOBBI CTIEUANBHON TEOPUU
OTHOCHUTEIBHOCTH

Pesepnblii ypok. KBanToBas
68 (duzmKa. DIeMEHTHI
aCTPOHOMUU H aCTPOPU3UKH

bu6mmoreka [{OK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB
[10 [TIPOTPAMME

68

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE 20.10.26 14:55 (MSK)
YYPEXXAEHMUE "CPEAHSASA OBLLLEEOBPA3OBATEJIbHASA LLKOJIA N24 UM.

FTEPOSl COBETCKOIO COHO3A B.J1. CABEJIbEBA" TrOPOJA CYJAKA

PECMNYBJINKU KPbIM, BasunkuHa EereHns BnagummposHa

MpocTtas noanucb



https://m.edsoo.ru/ff0d1784

