I'OCYJAAPCTBEHHOE BIOJDKETHOE OBIIEOBPA30OBATEJIBHOE YUYPEXKJIEHUE
«IIIKOJIA Ne 118 TOPOJICKOI'O OKPYT' A JIOHELIK»

PACCMOTPEHO COI'JTACOBAHO
Ha 3aceanuu HIMO 3aMECTHTENL AUPEKTOpA
IMpotoxon ot ¢30» asrycra 2024 r. Nal < ‘//
Pykosguarens 1IIMO % ER. Mypatosa

Sy 0.3. Mocsirusa I1p.Ne152 ot «30»asrycra 2024 r.

vl

|
PABOYAS ITPOTPAMMA

yueOHoro npeamera «®usuka. ba3oBblii ypoBeHb»

mutst ooyuatomuxcs 10-11 kmaccos

Pabouyto nporpamMmy coctaBuia:
Kop3yn Enena BnagumupoBHa
yuuTenb PU3UKU

2024-2025 yu.rog



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNOJaBaHUsl y4eOHOTO
npenmera «@u3uka» B 00pa3oBaTeNbHBIX  opraHm3anusax — Poccuiickoit  Deneparuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Toaxoaa. [Iporpamma o ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTh pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3UKM Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e conepkanue yueOHoro npeamera «dusnkay 1o rogamMm oOydeHuHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKIJIAJl B CUCTEMY 3HAHUN 00 OKpYXKarolleM MUpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XumHel, ouonorue, ¢usmueckoi reorpadueir u acrpoHomuei. Mcnonp3oBaHne U aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMcTBaMU U Apyrux. Mizydyenue GuU3nku BHOCUT OCHOBHOI BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBIM METO/1 TO3HAHUS MPY BHINOIHEHUH UMHU y4EOHBIX HCCIIeI0BaHUI.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Hel MaTepua Kypca (pu3nku 00beJMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuszaiys mpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3MKM C Pa3BUTHEM OOLIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpobIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPHUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxKe 00CyXkAeHus Mpo0IeM pallioOHAIBLHOIO IPUPOAOIOIb30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢bu3nyeckoil TeopuM, poiau (YHIAMEHTAIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK 3KCIIEPUMEHTAIILHON JeATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paldoT. BelaeneHue B ykazaHHOM ImepeuHe Ja0opaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJIQZCHUE OOYYaAIOUIMMUCS YMEHHUSMH IPOBOAUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 33/1a4M C SIBHO 3alaHHON (PU3MUECKO MOEIBIO,
HO3BOJISIOIINE NPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHMsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 1O (HU3UKE YUYEHHYECKHUX TPAKTHUYECKUX pPadOT U JIEMOHCTPAIMIOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIENOBaHMSI H3y4aeMbIX SIBJICHHH M IPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M OOEeCleyMBaeTcsi B pacdyére OJHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GUUKU B 00IIEM 00pa30BaHUHU SBIISIOTCS:

e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYaIOLIMXCA K HAydYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE MPEJICTABICHUA O HAyyHOM METOAE TMO3HaHUs | (OPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY/KAIOIIUM SIBIICHUSIM;



¢dbopMupOBaHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHIA OOBSCHATH SIBIICHUS C HCIIOJIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUN O POIM (PUUKH TSI Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

MpUOOpETEHNE CUCTEMBbI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
GU3MYECKUX SBJICHUW B TPUPOJAE W I TPUHATHS TNPAKTHYECKUX PEIICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3a/7ad C SBHO 3aJlaHHOW (DU3MYECKOU
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHMMAaHHUE (PU3UYECKMX OCHOB M MPUHILMUIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMH CaMOCTOSATEIBLHOTO IUTAHUPOBAHMS U MPOBEACHHUSA (PU3HMUSCKHUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJYYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCJIOBHM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JI€ITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.



COJEPXAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 MO3HAHUS
®uszuka — Hayka o npuponae. HaydHele MeToApl TNO3HaHUSA OKpy)Kawoolero wmupa. Pomb
SKCIIEPUMEHTA M TEOPHH B MPOIECCE MTOZHAHMS IPUPOJIBL. DKCIIEPUMEHT B (hPH3HKE.
MopnenupoBanre Gpu3NIECKUX SBICHUN U mporieccoB. Hayunbie rumoTe3sl. Guznveckre 3aK0HbI U
Teopuu. [ paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [ [pHHIINI COOTBETCTBUS.

Ponp 1 MecTo ¢u3nku B pOpMHPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MHUPA, B MPAKTUIECKON
JEATEIbHOCTH JIIOACH.

Lemoncmpayuu

Amnarnorosble U HIA(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aBmkeHue. OTHOCHUTEIBLHOCTh MeEXaHM4YecKoro nBrokeHus. Cucrema oOTCUuéTa.
Tpaexropus.

[Tepemernienue, CKOPOCTH (CpeaHSISE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE MaTepHATbHOM
TOYKH, UX MIPOEKIIUH Ha OCH CUCTEMBI KoopauHaT. CloKeHre IEPEMEIICHUN U CII0XKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPCHHOE MpPSIMOJMHEHHOE JBIXKeHHE. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIIICHUS MaTEPHAILHON TOUKHU OT BPEMEHH.

CBo0OoHOE TIajieHue. Y CKOpeHHe CBOOOIHOTO MaCHUS.

KpuBonuneitHoe nBmwkeHne. [[BrkeHHE MaTepUATbHON TOYKH MO OKPYKHOCTH C TOCTOSIHHOM T10
MOJIYJIIO CKOPOCTHIO. YTJIOBas CKOPOCTh, JIMHEWHAas CKOpocTh. llepwon m dwacToTra oOpalmieHwus.
LleHTpOCTpEMUTENHHOE YCKOPEHHE.

TexHaudeckue yCTpPOWCTBA W TMPAKTHYECKOE MPUMEHEHHWE: CIUAOMETpP, IBMKEHUE CHAPSJIOB,
LIEITHbIE U PEMEHHBIE NIEPEAAYH.

Lemoncmpayuu

Mopnenb cucTeMbl OTCUETA, MILTFOCTPAINS KHHEMATUIECKUX XapaKTEPUCTHUK JIBHKEHISL.

[IpeoOpazoBanue MBMKEHHN C HCIIOIB30BAHUEM TPOCTHIX MEXaHU3MOB.

[lagenue Tenm B BO3MyXe U B pa3peKeHHOM MTPOCTPAHCTRE.

HaGnronenue nnxenus Tena, OpOMIEHHOTO 0] YIJIOM K TOPU30HTY W TOPH3OHTAIBHO.

H3mepenne yckopeHus: CBOOOTHOTO TaACHUS.

Hamnpagnenue ckopocTu npu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

M3yueHue HepaBHOMEPHOTO ABMXKEHUS C LIETIBIO ONPEICICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIECHUS MEXAY MYTAMH, MPOUICHHBIMU TEJIOM 3a MOCIEI0BAaTEIbHbIE
paBHbIE MPOMEXKYTKH BPEMEHHU IMpPH PABHOYCKOPEHHOM JBIDKCHHHM C HAYaJlbHOHM CKOPOCTBIO, PABHOMU
HYIIIO.

N3yuenue ABMKEHUS IIAPUKA B BI3KOU KUAKOCTH.
W3ydeHue nBrkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Jlunamuxa

IIpunuun otHocutenbHOocTH ["amuies. IlepBeiif 3akon HeiloToHa. WHepruanbHblE CHCTEMBI
oTcuéTa.

Macca tena. Cuna. Ilpunnun cynepnosunmu cwil. Bropoi 3akoH HproToHa ans marepuaibHOU
Touku. Tperuil 3akoH HeloToHA 119 MaTepHaNbHBIX TOYEK.

3akoH BceMupHoro TsroteHus. Cuina Tskectu. [lepBas KocMHUUECKasi CKOPOCTb.
Cuta ynpyroctu. 3akon ['yka. Bec Tena.



Tpenune. Bumer TpeHus (1MOKos, CKoNbXeHUs, kadeHus). Cwma TtpeHusa. Cyxoe Tpenuwe. Cmia
TPEHUsI CKOJIbKEHUA U cuiia TpeHus nokosi. Koagduuuent tpenust. Crna conpoTHBICHUS IPU ABHKCHUN
TeNa B KUIKOCTH HJIM Tase.

[loctynaTenpHOE U BpalIaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpallieHus. [1nedo cumbl. Y cnoBus paBHOBECHS TBEPIOTO TEA.

TexHn4yeckue  yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHWE:  TOAIIUIHHUKY, JABM)KCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHrE MHEPIUH.

CpaBHeHHE MacC B3aUMOJEUCTBYIOIINX Tel.

Bropoii 3akon HproToHa.

N3mepenue cui.

Crnoxxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT eOopMaLuy.

Hesecomocts. Bec Tena npu ycKOpeHHOM NOABbEME U MAJICHUU.

CpaBHEHME CHIJT TPEHHS MTOKOS, KAYEHHS U CKOJIBKECHHSI.

VYcnoBust paBHOBeCHs TBEPIOTO Tena. Bunbl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

Nzydenne nBmkeHNs OpycKa 1Mo HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOSHUKAIOIIMX B IIPY>KHHE U PE3MHOBOM 00pasle, OT
ux nehopMaIum.

Uccnenosanue yciioBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOLIEr0 OCh BpalLlCHUS.

Tema 3. 3aKkoHbL COXPAHEHUA 6 MEXAHUKE

Nmnynsc MaTepuanbHOM TOUYKM (Tena), CHCTEeMBbl MaTepHUajbHBIX TO4YeK. VMOynbC CHIIBI U
M3MEHEHHE UMITyJIbCa Tela. 3aKOH COXPAaHEHHUs UMITyNbca. PeakTHBHOE IBMKEHHE.

Pa6ora cuibl. MOITHOCTB CHJIBI.

Kunerndeckast sHeprusi MaTepraibHOl Touku. Teopema 00 N3MEHEHUN KHHETHYECKON SHEPTHH.

[MorenuumanbHas SHeprus. [loTeHIManbHAas dHEPTUs yHpPyro AeGOpMUPOBAHHOW NPY>KUHEIL.
[lorennmanbHas sHEPTrUs TeNIa BOJIM3H MOBEPXHOCTH 3eMJIH.

[MoTeHnManbHBIC U HEMOTEHIMAIBHBIE CHIIBI. CBSI3b paOOTHl HEMOTEHIMANBHBIX CHJI C K3MEHEHHEM
MEXaHUYEeCKOW IHEPTHH CUCTEMBI Tel. 3aKOH COXPaHEHHS] MEXaHIUUECKON SHEPTUH.

Ympyrue u Heynpyrvue CTOIKHOBEHHUS.

TexHu4ecKue yCcTpOCTBA U MPAKTUYECKOE TPUMEHEHUE: BOAOMET, KOIEP, IPYKUHHBIN ITUCTOJIET,
JIBIKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

Ilepexon moTeHIIMATEHON SHEPTHH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamoptule padbomol

Uzyuenne abCOMOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO IBYX OAWHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CHJIBI ¢ M3MEHEHHEM MEXaHMYECKOH SHEPruH Teja Ha NpUMepe
pacTsKEHUS] pE3MHOBOIO XKTyTa.

Paznen 3. Mousiekyasipaasi Gu3HKa U TEPMOIMHAMHKA
Tema 1. Ocno6bl MoneKyIAPHO-KUHEMUUECKOI meopuu
OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOPHH M WX OMNBITHOE OOOCHOBAaHHE.
BbpoyHoBckoe nBmwkeHue. Jduddysus. XapakTep OBMKCHHS M B3aWMOJCHUCTBUS YaCTHI[ BEILECTBA.
Mogenu CTpOeHUS Ta30B, JKUIKOCTEH M TBEPIBIX TENI U OOBSCHEHNE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX
Mojeneit. Macca u pasmepsl MoJiekysl. KonudecTBo BemectBa. [locTosiHHas ABorajipo.
TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Lenbcus.



Mopens wuaeanpHoro ra3a. (OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOH Teopuu
UeabHOrO Ta3a. AOCONIOTHAS TeMIepaTypa Kak Mepa CpedHed KHHETHYEeCKON JHEPTruu TEeIrIOBOTO
nBwxkeHud vactul rasza. lllkamna temnepatyp KenbBuna. I'azoBble 3akoHBI. YpaBHeHUe MeHueneeBa—
Kianeitpona. 3akon [lanproHa. M3ompomecchl B HaealbHOM ra3e ¢ IMOCTOSHHBIM KOJTHIECTBOM BEIICCTRA.
I'pacdnueckoe mpeacTaBieHne U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

TexHUYECKHE yCTPOUCTBA U MMPAKTHYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKa3bIBAIOIIAE TUCKPETHOE CTPOCHHE BEIIecTBa, (poTorpaduy MONEKYI OPraHUIeCKHX
COETMHECHHUIM.

OmnbiThl 110 MU GY3UHN KUIKOCTEH 1 ra30B.

Mopnens OpOyHOBCKOTO IBHKEHUISL.

Mogens onsita IllTepHa.

OnBbITHL, AOKAa3bIBAIOLIUE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOIO B3aUMOICHCTBHUS.

Mogenb, WLTIOCTpUPYIOIIAs NPUPOLY JABICHUS I'a3a HA CTEHKHU COCYa.

OIBITHL, WUTIOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UACATBHOTO T'a3a, H30MPOLECCHI.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul

OmnpeneneHne Macchl BO3/AyXa B KIIACCHOW KOMHATE HAa OCHOBE HM3MepeHWH 00BhEMa KOMHATEHI,
JIaBJICHUS U TEMIIEPATYpPbI BO3yXa B HEN.

HccnenoBanue 3aBUCUMOCTH MEKY MapaMeTpaMu COCTOSIHUS pa3pe’KeHHOro Irasa.

Tema 2. Ocnogbl mepmoounHamuku

TepmoanHamuueckasi cucteMa. BHYTpeHHSISI SJHEPTUsl TEPMOAMHAMHUECKON CHUCTEMBI U CIIOCOOBI
e€ mmeHeHus. KonmuecTBo TEIUIOTH U padoTa. BHyTpeHHSS 3HEprus 0IHOATOMHOTO HICabHOTO rasa.
Buner Teronepenaun: TemIONpPOBOAHOCTh, KOHBEKIIHA, U3TyueHHe. Y IeNbHas TeIII0EMKOCTh BEIIECTBA.
KonnuecTBoO TemIOTHI pH TEIUIONEpeaye.

IMonstue 00 aguabaTHOM mporecce. [lepBbidi 3akoH TepMoauHAMHKH. [IprMeHeHHE TEepBOro
3aKOHa TEPMOJMHAMHKH K U3ompoleccaM. [ paguueckast ”HTeprpeTaus padoThI rasa.

Bropoii 3axon TepmoanHaMuku. HeoOpaTuMocTh PoIieccoB B IPUPOJE.

TemnoBsle MamuHbl. [IpUHIMOBL JEeHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus ’HEpruu B
TermoBbIX MammHax. Koad¢uinueHnt mnonesHoro naeiictBusi TermoBoi mammuel. L{ukn KapHo m ero
k03 PUITUEHT OJIe3HOTO ASHCTBHS. DKOJIOTHYECKHE POOIEMBI TETIIODHEPTETHKH.

TexHn4yeckre ycTpOWCTBAa M IPAKTHUECKOe MPUMEHEHHWE: JBHUraTellb BHYTPEHHEro CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3meHneHnne BHyTpEHHEH SHEPTUH Tella IPH COBEPIIEHUH pPaOdOTHI: BRIJIET MPOOKH U3 OYTBIIKHU MO
JECTBUEM  CXKATOTO  BO3JyXa, HarpeBaHue ddupa B IaTyHHOH TpyOke TyTéM  TpeHuUs
(BUICOIEMOHCTPAIIHS).

M3menenne BHYTpEeHHEH 3HEPTUH (TEMIIEpaTyphl) Tella Py TeruIonepenade.

OnbIT 10 aAMabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mojienu mapoBoii TypOMHBIL, IBHTATENsI BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

W3mepenne ynenbHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[lapooOpa3zoBanne u KoHAeHcauus. McmapeHue u kuneHue. AOCONIOTHasT M OTHOCHUTENIbHAS
BIQXHOCTh BO3dyxa. HacellmeHHbI mnap. YpenbHas TemoTa mapooOpa3oBaHus. 3aBHCUMOCTD
TEMIEPaTyphl KUIIEHUS OT TaBICHHUS.

Teépmoe teno. Kpucrannumyeckue n amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KprcTaiuioB. JKuakue
kpuctayuisl. CoBpeMeHHble MaTepuainbl. [InaBnenue u kpucramauzanus. Y IenbHas TEIUIoTa MJIaBICHUS.
CyOnumarnus.

YpaBHEeHHE TEIUIOBOTO OanaHca.



TexHaudeckue yCTPONUCTBA M MPAKTHICCKOE TPUMEHEHHE: TUTPOMETP U IICHXPOMETP, KaJIOPUMETP,
TEXHOJIOTHH TTOyYeHHsI COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOIIOTHH.

Jlemoncmpayuu

CRoiicTBa HACHITIICHHBIX TIAPOB.

Kunenune npu moHMKEHHOM JaBICHUH.

Crioco0OBI M3MEpPEHHUS BIIAYKHOCTH.

Habmonenne HarpeBaHUs 1 TUTABJICHIS KPUCTAJIMIECKOTO BEIIIECTBA.

JleMoHCTpalusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

M3mepeHue OTHOCUTENBHOM BIAKHOCTH BO3AyXa.

Pazjnen 4. dnekTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnekTpuzanus Ten. DJICKTpUUECKUi 3apsin. [IBa BHaa snekTpuyeckux 3apsaoB. [IpoBogHuKH,
JURJICKTPUKH U TIOTYTPOBOIHUKH. 3aKOH COXPaHEHHS dIIEKTPUIECKOTO 3apsia.

Bzaumoneiicteue 3apsgoB. 3akoH Kynona. TodeuHBI 3MEKTPUYECKUN 3apsii. DJIEKTPUUECKOE
nosie. Hanpsbk€HHOCTD AniekTpuuyeckoro moss. I[IpuHimn cynepno3uuuu 31eKTpUdecKuX noiei. JInauu
HaNPSHDKEHHOCTH DIIEKTPUYECKOTO TOJIS.

Pabota cun snekrpoctatmueckoro moiisi. [lorenuman. Pasnocts mortenuumanos. [IpoBomHuku u
JTUSJICKTPUKH B DIIEKTPOCTATHYECKOM ToJie. uaneKkTpuieckas IpOHUIIaeMOCTb.

OnektpoémMkocTs.  KoHmeHcaTop. ONEKTPOEMKOCTh  IUIOCKOTO  KOHAEHcCATopa.  DHEpPrus
3apsKEHHOT0 KOHJIEHCaTopa.

TexHUueckre YCTPOHCTBA M  MPAaKTHYECKOE TPUMEHEHHE: 3JIEKTPOCKOI, DIIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIUTa, 3a3eMJIEHHE SJIEKTPONPUOOPOB, KOHIIEHCATOP, KOMMPOBAIBHBIA allapar,
CTpYUHBII NpUHTED.

Lemoncmpayuu

YCTpoHCTBO M PUHINI JEUCTBHA DIIEKTPOMETPA.

B3aumopeiicTBre HadIEKTPU30BaHHBIX TEIl.

DNEKTPUUYECKOE TTOJIE 3aPSHKEHHBIX TEI.

[IpoBOHYKH B AIIEKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTuyecKas 3amuTa.

JIMDIEeKTPUKY B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBUCHMOCTB IEKTPOEMKOCTH TLIOCKOTO KOHICHCATOPA OT IJIOMIA/IN TUTACTUH, PACCTOSHHS MEXIY
HUMH U JUIEKTPHYECKON TPOHUIIAEMOCTH.

OHeprus 3apsLKeHHOTO KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul

Wzmepenue 251eKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. llocmoannwtii 3n1exkmpuyeckuil mox. Toxu 6 paznuunsix cpedax

ONEKTPUYECKUN TOK. YCIOBHS CYIIECTBOBAHHS JIIEKTPUUECKOTO Toka. Mcrounmku toka. Cmia
ToKa. [loCcTOSIHHBIHN TOK.

Hanpsixenue. 3akon OMa Jyist yyacTka LEenu.

DJEeKTpUUYECKOe CONPOTUBICHHE. YJIEIbHOE CONpPOTHBIIEHHE BemiecTBa. llociemoBarenbHoe,
napajuieIbHOe, CMEIIaHHOE COeTMHEHHE TPOBOHUKOB.

Pabota amekrpudeckoro Toka. 3akoH Jkoynsa—JIenma. MOIHOCTE 3JIEKTPUIECKOTO TOKa.

DONEeKTPOABMKYINAS CHJTa  BHYTPEHHEE CONPOTHUBIICHNE NCTOYHHKA TOKA. 3aKoH OMa ISl TIOTHOH
(3aMKHYTOH) 3NeKTprudecKoi mermu. KopoTkoe 3aMbIKaHHeE.

DNEeKTpOHHas TPOBOJUMOCTH TBEPIABIX METAIJIOB. 3aBHCHUMOCTH COIPOTHBICHHS METAIJIOB OT
Temmeparypsl. CBEpXIIPOBOAUMOCTb.

DnexTpuyecKuil TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.



ITomynpoBogauku. CobcTBEHHAs M MPUMECHAsI MPOBOAUMOCTH MOJIYITPOBOAHMUKOB. CBOMCTBa p—N-
niepexosa. [lomympoBofHIKOBBIE TPHOOPEI.

DNEeKTPUYECKUI TOK B PaCTBOpPaxX M PacIlIaBax AIEKTPOIUTOB. DIEKTPOIUTHIECKAS TUCCOIHAITHS.
DIIEKTPOITH3.

OneKTpuIecKnid TOK B Tazax. CaMOCTOSATEIBHBIA W HECAMOCTOATCILHBIM paspsan. MomaHus.
IIna3ma.

TexHuueckue yCTPOWCTBA M TPAKTHYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
WUCTOYHWKH TOKa, JJIEKTPOHArpeBaTelbHbIE MPUOOPHI, DJIEKTPOOCBETUTENBHBIE MPHOOPHI, TEPMOMETP
COTIPOTHBIICHHSI, BaKyyMHBIH IIHOJMl, TEPMHUCTOPHI W (OTOPE3UCTOPHI, TOIYIPOBOTHUKOBBIA THO/,
rajabBaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTb COMPOTUBIICHUS LUIMHAPUYECKUX ITPOBOAHUKOB OT JJIMHBI, IUIOIAAHN MTONEPEYHOrO
CEUYECHUS U MaTepuaia.

CMelaHHoe COeTMHEHNE TPOBOAHUKOB.

[IpsiMoe u3MepeHue 3IEKTPOABUKYIIEH criibl. KOpOTKOE 3aMbIKaHHE TaJIbBAHUYECKOrO 3JI€MEHTa
U OLICHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCUMOCTh CONPOTHUBIICHUS METAJIOB OT TEMIIEPATYPHI.

IIpoBOIUMOCTE 3JIEKTPOJIUTOB.

HckpoBoil pa3psii 1 IpOBOAUMOCTD BO31yXa.

OaHOCTOPOHHSSA MPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydenune cMemaHHOro COeMHEHNS PE3UCTOPOB.

W3mepenue 351eKTpoABMKYIIEeH CHITbI HCTOUHHKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHUS.

HaOimroneHue anekrposiusa.

Me:knpeaMeTHbIe CBSA3H

Nzyuenne xypca ¢usukn ©6azoBoro ypoBHS B 10 Kigacce OCyHIeCTBISieTCS € Y4ETOM
COJIePKATENLHBIX MEXKIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTUKH, OWOJOTHH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvie nowsmust, CBI3aHHBIE C M3YYCHHUEM METOJOB HAYYHOTO IO3HAHUS: sIBICHHE,
Hay4HbI (akT, runoresa, (uU3MUecKass BEIMYMHA, 3aKOH, TEOpHs, HAONIOJeHHE, OJKCIIEPUMEHT,
MOJIEJTMPOBaHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHre CUCTEMbl ypaBHEHWH, JMHelHas (yHKUus, mapaboia, rumepbona, Hx
rpad)MKu ¥ CBOWCTBA, TPUTOHOMETPHUECKKE (DYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO, BEKTOPHI M X MPOEKIINK Ha OCH KOOPIUHAT, CII0KEHNE BEKTOPOB.

Buonozus: mexannmueckoe JBWKECHUE B )KHUBOW mpupoze, auddysus, ocMoc, TETooOMeH KUBBIX
OpraHu3MOB (BUIBI TEIJIONEPEIauH, TETITIOBOE PABHOBECHE), SIEKTPUIECKHE SIBIICHHS B )KUBOW MIPUPO/IE.

Xumus: NIUCKPETHOE CTPOCHWE BEIIECTBA, CTPOEHHE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsg Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH M Ta30B, IJIEKTPUUECKHUE CBOMCTBA
METAJIJIOB, JIEKTPOIUTHYECKAs TUCCOLUAINS, FaJIbBaHUKA.

T'eoepaghus: BNaxXHOCTH BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHHE [ABWKEHUH C MCIOIb30BAHUEM MEXaHU3MOB, YYET TpEHHS B
TEXHUKE, TOAIIMITHUKY, HCIOJIb30BaHUE 3aKOHA COXPAHEHUS! UMITYJIbCa B TEXHHUKE (pakeTa, BOIOMET U
Jpyrue), ABUraTeilb BHYTPEHHEIO CrOpaHus, NmapoBas TypOuHa, OBITOBOM XOMOJMIBHHUK, KOHAMLIMOHED,
TEXHOJIOTHH MOJIYYEHHs COBPEMEHHBIX MaTEpHasoB, B TOM YHCIIe HAHOMAaTepHalloB, U HAHOTEXHOJIOTHH,
JNEKTPOCTaTHUECKasl ~ 3alUTa, 3a3eMJICHHE DJIEKTPONpPUOOpPOB, KCEPOKC, CTPYHHBIH TPHHTEP,
3NIEKTPOHArpeBaTeNbHbIE TPUOOPEI, ANMEKTPOOCBETHTENIbHBIE PHOOPHI, TAJIbBAHHKA.

11 KJIACC
Paznen 4. DinekTpoauHaMuKa



Tema 3. Maznummnoe none. IneKmpomMazHuUmMHAA UHOYKUUA

IlocTostHHbIE MarHuThHl. B3aumonelcTBHE NOCTOSHHBIX MarHuToB. MarnutHoe noisie. Bektop
MarHuTHOM HMHAyKUMW. [IpuHIMN Cyneprno3Wluyd MAarHUTHBIX MOJde. JIMHUM MarHuTHOM WHIYKLIHH.
Kaprtuna nuHuil MarHUTHON MHAYKLMH OISl IOCTOSIHHBIX MarHUTOB.

MarsuTHO€E 1nojie NpoBOJHHMKA ¢ TOKOM. KapTuHa MMHMM MHIYKIWW MarHUTHOTO MOJSl AJIMHHOTO
MPSIMOTO TIPOBOJHHWKA M 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHHUKA, KATYIMIKH ¢ TokoM. OmbiT Dpcrena.
BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIb U HaIIpaBIICHHE.

Cuna Jlopenma, e€ mMonyiah W HampaBieHue. JIBikeHWe 3apsHKeHHOM YacTHIBI B OJHOPOIHOM
MarauTHoM 1one. Pabota cumer Jlopentia.

SlBneHue  NEKTPOMAarHUTHOM  WMHAYKOMM. IIoTOK  BEekTOpa  MAarHUTHOM  MHAYKLMH.
DIEKTPOABIKYLIAS CUIIa HHAYKIUHU. 3aKOH 3JIEKTPOMAarHuTHOU nHAYKuuu Dapanest.

Buxpepoe anekTpuyeckoe mose. DIEKTPOABIKYLIAS CHUIIa HHAYKLIHWY B IPOBOJHUKE, ABIKYLIEMCS
MOCTYIATEIBHO B OJHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIE€HUE CAMOMHIYKUIUU. DICKTPOIBIKYILAS CUIa CAMOUHTYKIUU.

DHeprusi MarHUTHOT'O MOJISA KATYIIKU C TOKOM.

DIIEKTPOMAarHuTHOE MOJIE.

TexHuueckue  yCTpOMCTBA M MPAKTHYECKOE  NPUMEHEHHE:  IMOCTOSIHHBIE  MArHHTBHI,
ANEKTPOMArHUTHIL, AIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUL], UHIYKIUOHHAS TI€Ub.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE JIEKTPOHHOTO ITyYKa MATrHUTHBIM IOJIEM.

JluHuY MHAYKIMA MarHATHOTO TIOJIS.

B3aumopneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HeiictBue cunbl JIOpeHIia Ha HOHBI JIEKTPOJIUTA.

SIBnenune AMeKTPOMArHUTHON MHIYKITHH.

ITpaBuno Jlenna.

3aBUCHUMOCTH DJIEKTPOABIDKYIIEH CUITBI MHIIYKIIUKA OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TTOTOKA.

SIBiieHrE CaMOMHIYKIIVH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3y4yeHne MarHuTHOTO TOJISI KATYIIIKA C TOKOM.

Hccnenoanne nelCTBUS TOCTOSITHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanmue sIBICHUS 3JIEKTPOMArHUTHOW WHTYKITHH.

Pasnen 5. KoneGanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHummble Koaedanus

Konebarenbnas cucrema. CBoOomHBIE MexaHWYecKHe KojeOaHus. [apMoHHuUeckue KoseOaHus.
[lepuon, wacrora, ammiutyaa u daza xoneOaHuid. [IpyknHHBIA MasTHHK. MaTeMaTH4eCKUil MasSTHUK.
YpaBHeHHE rapMOHUYECKUX Kosiebanuil. [IpeBparienue sHEPTUU NpH rAPMOHMUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOAHBIE  3NEKTPOMAarHUTHBIE  KoneOaHMsT B HICaIbHOM
KoJIeOATEIbHOM KOHTYpE. AHAIIOTHS MEXIy MEXaHWYeCKUMH M AJIEKTPOMArHUTHBIMU KOJEOaHHSIMHU.
®opmyna TomcoHa. 3aKOH COXPaHEHHUS SHEPTUH B HJICATBHOM KOJIeOaTeIbHOM KOHTYPE.

IIpencraBienne o 3aryxalommx KojeOaHWAX. BBIHYyXIeHHBIE MeEXaHWYecKHe KOleOaHuUs.
Pe3onanc. BeiHyXIeHHBIE DIIEKTPOMAarHUTHBIE KOJIEOaHusI.

Ilepemennbrit Tok. CHHYCOMIANBHBIA TEPEMEHHBIA TOK. MOIMHOCT TIEPEMEHHOTO TOKA.
AMIUIUTY/IHOE U JeHCTBYIOIIEE 3HAUYSHIE CHUITBI TOKA M HAITPSKEHUS.



Tpanchopmarop. IIpomsBoacTBo, Tepemadya ©  MOTPeOJICHUE DIIEKTPUICCKON  DHEPTHUH.
DKOJIOTHYECKHEe PUCKH TPU MPOU3BOJICTBE IEKTPOdHEepTrur. KynbTypa HCIONB30BaHUS NEKTPOIHEPTUU
B [TIOBCEHEBHOM JKU3HU.

TexHuuecKkue yCTpPOWCTBA M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPUYECKUI 3BOHOK, TE€HEpaToOp
MIEPEMEHHOTO TOKA, TMHHUH AIIEKTPOIIepeIad.

Jlemoncmpayuu

UccnemoBarnne mapamMeTpoB Koye0aTenbHOW cHCTeMBl (MPYKUHHBIA WM MaTeMaTHYeCKUH
MasITHHK).

Habmronenue 3aTyxaromux KoiaeOaHui.

HccnenoBanne CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Hab6monenune pe3onanca.

CB0OOOTHBIE ANIEKTPOMATrHATHBIE KOIEOAHNS.

OcuiorpaMMbl (3aBHCHMOCTH CHUTHI TOKA M HATIPSDKEHHSI OT BPEMEHH) IS IIEKTPOMArHUTHBIX
KOJIeOaHMIA.

PesoHanc mpu MOCIEAOBATENIEHOM COEAWMHEHWH PE3WCTOpa, KATYIMIKA WHAYKTUBHOCTA U
KOHJEHCATOpa.

Mopnens TUHUH AJIEKTPOTIepeIadm.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBUCHMOCTH TIEPUOJIa MATBIX KOJeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH B MacChl
rpy3a.

HccnenoBanrue mepeMeHHOTo TOKa B IIENH M3 IMOCIENOBATEIbHO COEAMHEHHBIX KOHIEHCATOpa,
KaTyILIKKU U pe3ucTOopa.

Tema 2. Mexanuueckue u 31eKmpomMazZHunHsle 60JIHbl

MexaHndeckre BOJHBI, YCJIoBHA pacnpoctpaHeHus. Ilepuoa. CkopocTh paclpocTpaHEHUs |
JUTMHA BOJIHBL. [lonepeuHsble u poIoJibHBIE BONHBL. MHTepdepeHrs 1 TudpaKips MeXaHHUECKUX BOJH.

3Byk. CropocTh 3ByKa. ' poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

aﬂeKTpOMaI‘HI/ITHBIe BOJHBI. Y CJIOBHUSI U3JIIYUCHUSA  DJICKTPOMAarHuTHBIX  BOJIH. Bzaumnas
opueHTanus BekTopoB E, B, V B anextpomarnuTHOi BOjHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHe, MpeJoMIIEHHUE, Tospu3anus, tudpaxknus, naTepdeperus. CKOpoCTh IEKTPOMArHUTHBIX
BOJIH.

Ixana QJICKTPOMArdMUTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMAriMTHBIX BOJIH B TCXHUKE U 6I)ITy.

[TpuHLMIBI paIOCBSI3U U TENEBUACHUS. Pagnonokanus.

ONEeKTpOMarHuTHOE 3arpsA3HEHNE OKPYIKaIOIIEeH Cpeibl.

TexHudeckue yCTpPOMCTBAa M MPAKTHYECKOE NPUMEHEHHME: MY3BIKAJIBHBIE HMHCTPYMEHTHI,
YJIbTpa3ByYKOBasA JUArHOCTHKAa B TEXHUKEC W MCIUIUHE, panaap, paZII/IOHpI/IéMHI/IK, TCJICBU30pP, AHTCHHA,
tenedon, CBYU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX W MPOIOTHHBIX BOJIH.

Konebmnromieecst Teno Kak HICTOYHUK 3BYKA.

Habmionenue oTpaskeHus U IPETOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdeperunn u Auppakuud MEXaHHIECKUX BOJH.

3BYKOBOH pe30HaHC.

Habmtonenue cBs31 TpOMKOCTH 3BYKa M BEICOTHI TOHA C aMIUTUTYAOM U 4acTOTOHM KoseOaHuH.

HccnenoBanne CBOWCTB SNEKTPOMATHUTHBIX BOJH: OTPaKEHUE, NPEIOMIIEHHE, MOJIIpU3alys,
Iudpakius, uHTepQepeHus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsMonuHeiiHOE pacmpocTpaHEHHE CBeTa B OJHOPOIHOW cpene. Jlyu
cBeta. ToueyHBI HCTOUYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXKeHUs cBeTa. [locTpoeHre n300paskeHHi B TNIOCKOM 3€pKaJie.



[Ipenomienue crerta. 3aKOHBI TPEJOMIICHHS cBeTa. AOCONIOTHBIA TOKa3aTellb MPEIOMIICHUS.
IlonHoe BHyTpeHHEe oTpaxkeHue. [IpenenabHplil yroia NoIHOro BHYTPEHHETO OTPaKEHHUSL.

Hucnepcus cBeta. CloXHBIH cocTaB Oemoro ceeta. LIBeT.

Cobwuparomue 1 paccenBaromiue TUH3bL ToHkas miH3a. DOKyCHOE pacCTOSHUE W ONTHYECKAs CHIa
TOHKOW JUH3EL. [locTpoenne n3obpakeHnit B COOMPAOIINX U PACCENBAIOIINX JIMH3aX. DopMysa TOHKOU
JIMH3E]L. Y BEIIMUCHNE, TaBAEMOE JTMH30M.

TIpenensr TpUMEHUMOCTH T€OMETPHUUYECKON OTNTUKH.

Bomnosast ontuka. WHTepdepeHmus cBeta. KorepeHTHbIE HWCTOYHHWKH. Y CIOBHS HAOIIOMCHUS
MakCHMyMOB W MHUHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
WMCTOYHHKOB.

Hudpaxmus cera. AudpaknnoHnas pemeTka. Y cIoBrue HAONIOAEHUS TIaBHBIX MAaKCHMyMOB TIpH
MaJIeHN MOHOXPOMAaTHYECKOTO CBeTa Ha NTU(PAKITMOHHYIO PEIIETKY.

[onsipuzanus certa.

TexHU4Yeckre yCTpOWCTBa W MpaKTUYeCKOe NpHUMEHEHHe: OYKH, Jiyma, (oToammapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOII, TEIeCKON, BOJIOKOHHAs OINTHKA, AU(PaKIMOHHAS pPemeTKa,
TIOJISIPOUI.

Lemoncmpayuu

[IpsimonmHElHOE pacTpocTpaHeHue, OTPAKEHHE U MpeIoMIIeHHe cBeTa. OnTHdecKue MpruOOopHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOA.

HccnenoBanne cBOWCTB N300paKeHU B TMH3AX.

Mojienu MUKpPOCKOIIa, TeIeCKOna.

HaGimronenue nntepdepeHiny creTa.

HaGmronenue nudpakiuu cBeTa.

HaGmronenue nqucnepcuu cBeta.

ITomyuenue criekTpa ¢ TOMOIIBIO TPU3MBI.

[Mony4eHue criekTpa ¢ TOMOUIBIO JUPPAKITHOHHON PEIIETKH.

Hab6nroneHve nonsipu3aiuy cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3mepenue nmokazaTesns MpeaoMIIeHHs CTEKIa.

HccnenoBanue cBOMCTB M300paKEHUA B JIMH3AX.

HaGmronenue nqucnepcuu cBeta.

Pa3nen 6. OCHOBBI cieIUATBHON TEOPHH OTHOCHTEJILHOCTH
I'paHunel  mpUMEHMMOCTH  KiacCHMUecKoM MexaHukH. [locTymaTel —crnenualbHOM — Teopuun
OTHOCUTENILHOCTH: MHBAapPHAaHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, NPHHLUI OTHOCHUTEIBbHOCTH
OWHIITEWHA.
OTHOCUTENBHOCTH OTHOBPEMEHHOCTHU. 3aMeNJIEHNE BPEMEHH U COKPAIIEHUE ITTHHBI.
OHeprus U UMITYJIbC PEISTUBUCTCKOMN YaCTHIIBI.
CBs13p Macchl C SHEPrUEN U UMITYJIBCOM PEISITUBUCTCKOMN YaCTHUIIBI. DHEPTHS MOKOS.

Pasznen 7. KsantoBas ¢puszuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. Dopmyina [lnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. JHEPTrHs U UMITYJILC (POTOHA.

Otkpeitue U uccienoBanne (ortosddexra. Onbitel A. I'. CroneroBa. 3akonsl (oTodddekra.
VpaeHenue Duininreiina 11t Gorospdekra. «Kpacuas rpanuna» dhorosddexra.

Hasnenue ceera. Onbite [1. H. JIeGenena.

Xumuueckoe JeiCTBUE CBETA.

TexHUYeCKHe YCTPOWCTBA U MPAKTHYECKOE MPUMEHEHHUE: (OTOIEMEHT, (DOTOJATUYUK, COTHEUHAS
Oarapesi, CBETOIUO]I.

Lemoncmpayuu



®o103(PPeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

Hccnmenoanue 3ak0oHOB BHEITHETO GoTodddexTa.

Ceeroauon.

Comnaeunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbIThl Pe3epdopaa mo paccesauto o -dactur. IlnanerapHas Momens
atoma. [loctymarer bopa. Uznydyenne u mormnomenrne (OTOHOB TMpH MEPEXOAE aromMa C OJHOTO YPOBHS
SHepruw Ha Apyroi. Buzapl ciektpos. CrieKTp YpOBHEH SHEPTUH aTOMa BOJOPO/IA.

BosHoBeIe cBolicTBa yacTull. BosHel ne bpoitns. KopnycKyasipHO-BOIHOBON Ayaau3M.

CIIOHTaHHOE U BBIHYXIEHHOE U3Iy4YCHHE.

TexHUYEeCcKHe YCTPONCTBA M MPAKTHYECKOE MPHMEHEHHEe: CIEKTPaJbHBIN aHamHu3 (CIIEKTPOCKOII),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Lemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenne NIUHBI BOJIHBI JIa3epa.

Habmroenne muHEHYaThIX CIIEKTPOB U3ITyUESHMS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

Habmroenne muHeyaToro CrexTpa.

Tema 3. Amomnoe adpo

OKCIepUMEHTHI, JIOKa3bIBAIOIIME CIOKHOCTh CTpoeHHs sapa. OTKpHITHE pagloaKTUBHOCTH.
Onbitel Pezepdopaa mo onpeneseHUIo cocTaBa paaloaKTUBHOTO W3inydeHus. CBolicTBa anbga-, Oeta-,
raMMa-u3iaydeHus. BiusHue paaroakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkphITHE IPOTOHA U HelTpoHna. Hykionnas mozens siapa ['eiizenOepra—Banenko. 3apsia siapa.
Maccosoe uucno siapa. M30Tomnst.

Anbda-pacnia. DIEKTPOHHBIH W TO3UTPOHHBIA Oera-pacnaa. [amma-usmyueHwe. 3akoH
pasnoaKTUBHOIO pacraja.

OHeprust CBs3M HYKJIOHOB B sizipe. SaepHbie cuibl. JledekT Macchl spa.

SnepHsle peakuuu. JleneHue u CUHTES siep.

SAnepusblii peaktop. TepMmosiaepHblii cuHTe3. [IpoOIeMbl U MEPCHEKTUBH SIEPHOM DHEPreTHUKH.
OKOJIOTHYECKHE acTIeKTHI SIEPHOIN SHEPTreTHKH.

OnemeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA.

MeTtop! HaOMIOACHNS U PErHCTPAIMU AJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIC B3aUMOIeHCTBHS. ENMHCTBO (hr3MuecKoi KapTHHBI MUpa.

TexHu4ecKue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: JO3UMETp, Kamepa BunbcoHa, saepHbIil
peakTop, aroMHast 6oMOa.

Jlemoncmpayuu

CuéTunK NOHM3UPYIOMINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HUccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusim).

Pasnen 8. DeMeHTHI ACTPOHOMHUH M ACTPOPUIUKH
Ortansl pa3BUTHs acTpoHOMHUU. [IpukianHoe 1 MUPOBO33pPEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bup 3Bé3nnoro Heba. Co3Besausl, ipkue 3BE3/bI, IUTAHETHI, UX BUANMOE ABHKCHHUE.

ConHeuHas cuctema.

Connue. Conneunast akTMBHOCThb. Mcrounuk sHeprum CosHua M 3BE3A. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTUKH.  JlMarpaMMa  «CHIEKTpPalbHBIM  Ki1acc —  CBETHUMOCTBb». 3BE3ABI  TJIaBHOU
MOCIIEAOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3[ TJIaBHOW IMOCIEA0BATENBHOCTH.
Baytpennee ctpoenue 38€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUN U dBoounu CoHIa U
3BE3/1. DTambl )KU3HU 3BE3I.



Muneunsii I[Iyte — nHama [amakTtuka. [lomoxenme u gBmwkenue Conara B ['amaktuke. Twurbl
TaJlakTHK. PagrioramakTHKY U KBa3zapsl. UEpHBIE ABIPHI B AIpax TaTaKTHK.

Bceenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pa3oeranve ramaktuk. Teopust boimbmmoro
B3pbIBa. PEIMKTOBOE H3ITydeHHE.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnble npobaemMbl aCTPOHOMHUHU.

Yuenuueckue nabnwooenus

HabmroneHust HEBOOPYKEHHBIM IJIA30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX IPHUIOKEHUN IS
OIIpeJIeJICHHsI TIOJIOKEHHSI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOTo
MOJTyIIApHs U SIPKUE 3BE3 MBI

Hab6mronenus B reneckon Jlynsl, mmanet, Mieunoro [lytu.

O6o0mariiee NOBTOPEeHUE

Ponp ¢u3uKkm M acTpOHOMHH B DKOHOMHYECKOH, TEXHOIOTHYECKOW, COIHMAIbHOW M 3THYECKOU
cdepax AesITeIbHOCTH YeJIOBEKa, POJIb M MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOW Hay4YHOU KapTHUHE
MHpa, PoJib HU3NIECKON TeopuH B (POPMUPOBAHUM NPEACTABICHUN O (PU3NIECKOW KApTHHE MUPA, MECTO
¢du3nuecKkod KapTUHBI MHpa B OOILEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHHH O
MIPHUPOJIE.

Me:xnpeaMeTHbIe CBA3H

Wzydenne xypca ¢usukm 0OazoBoro ypoBHS B 11 Kiacce OCYIIECTBISIETCS C  YYETOM
COJEPIKATENIBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKd, OMOJIOTMH, XUMHHM, reorpaduu u
TEXHOJOI'nu.

Mesicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO IO3HAHUS: SBIICHHE,
Hay4HbI (akT, runore3a, (uU3MUecKass BEIMYMHA, 3aKOH, TEOpHs, HaONIOJeHHE, OJKCIIEPUMEHT,
MOJIEJTMPOBaHKE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHre CHCTEMBl YPaBHEHHH, TPUTOHOMETPHUECKUE (QYHKIIUHN: CHHYC, KOCHHYC,
TAQHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPbI M HMX MPOEKLIHWH Ha OCH
KOOpJIMHAT, CIIOKCHWE BEKTOPOB, TPOW3BOJHBIC DJIIEMEHTapHBIX (YHKIMHA, NPU3HAKK MOx00us
TPEYroJILHUKOB, ONpe/IeIIeHUE TUIOIAIN TNIOCKHX (QUTYp 1 00BEMA Tedl.

Buonozus: snexkrpuyeckue SBICHUS B JKUBOW TMPHPOJE, KoieOaTenbHbIe BIKEHHUS B IKHBOM
IIPUPOJE, ONITUYECKUE SIBJIEHUS B )KUBOU NPUPOJE, IEUCTBUE PaAUALIMU HA XKUBBIE OPTAHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUTMUYECKAss CTPYKTypa TBEPIBIX Tel, MEXaHU3MbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBINA aHATU3.

Teoepaghua: wmarHuTHBIE TONMIOCa 3eMIIM, 3QJIKM MArHUTHBIX pyll, (GOTOChEMKAa 3eMHON
MTOBEPXHOCTH, MPeICKa3aHne 3eMIIETPSICEHUN.

Texnonocus: TWHUHM DIEKTpONEpesad, TEeHEepaTop TMEePeMEHHOTO TOKa, JJIEKTPOJBUTATENb,
WHIYKIIMOHHAS TI€4Yb, pajap, paauonpuéMHHK, TeNeBH30p, aHteHHa, Ttenedon, CBY-neus,
MIPOCKIIMOHHBIH armapar, BOJIOKOHHAsI ONITHKA, COJTHEUHAst Oarapest.



IHHJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

OcBoenne yueOHOro mpeamera «dPusnka» Ha ypoBHE cpemHero oomero odpasoBanus (0a30BbIN
YPOBEHB) AOJDKHO 00ECTICUNUTH JOCTIKEHHE CIEAYIOMNX JIMYHOCTHBIX, METAIPEAMETHBIX U TMPEAMETHBIX
00pa3oBaTeIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHUS ydeOHOro mnpeamera «®Dusnka» IODKHBI OTpPaKaTh
TOTOBHOCTH ¥ CTIOCOOHOCTH O0YUAIOMINXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHCTEeMOW  IEHHOCTHBIX  OpHEHTalWd, TO3UTHBHBIX  BHYTPEHHUX  YOEKICHHUIA,
COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHre KU3HEHHOTO
OTBITA W OIBITA JESATENFHOCTH B TPOIECCE pPeaTn3allid OCHOBHBIX HAIpPaBIEHUH BOCHUTATEIHHON
JIESTEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamIaHCKOro BOCHIMTAHMS

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3WIHK OOYYarOMIerocs Kak aKTHUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIEeCTBA;

MPUHATHE TPAAUIIMOHHBIX O0IIEYEIOBEYECKIX TYMAHHCTUIECKIX U IEMOKPATHIECKHAX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HWHTEpecax TpaKTaHCKOTO 0OIIecTBa,
y4acTBOBATh B CAMOYIPaBIeHUH B 00pa30BaTeIbHON OpraHu3aIliy;

YMEHHE B3aUMOJIEHCTBOBATh C COIMANFHBIMA WHCTUTYTAMH B COOTBETCTBHH C WX (DYHKIUAMHU U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTAPHON M BOJOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKOHN TPAXKIAHCKONW UACHTUIHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHKEHHSIM POCCHUHCKUX YUEHBIX B
obnactu (M3HUKY U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUS

c(hOpMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIIGHUBATH CHUTYallMl0 M IMPUHUMATh OCO3HAHHBIE pEIICHHS, OPHEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B I€ITEIBHOCTH yUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJja B IOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOT0 BOCIIHTAHUS

JCTETHYECKOE OTHOIIEHHEe K MHpPY, BKIIOYas JCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILIETO
¢dusnygecKkoii HayKe;

5) TpyoBOro BoCUTAHUSA:

UHTEpeC K pasdin4HbiM cdepam npodeccHoHATbHON NesTeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3NKON U TEXHHKOH, yMEHUE COBEpIIATh OCO3HAHHBIN BBHIOOp Oyayiell nmpodeccHn U pean30BbIBATH
COOCTBEHHBIE JKU3HEHHBIE TIJIAHEI,

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMI0 W CaMOO0Opa30BaHHI0 B 00j7acTH (U3MKH Ha
MPOTSAKEHUU BCEH KU3HU;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh  DKOJIOTUYECKOW  KYJIBTYpbI, OCO3HaHHE  IJO0AJBHOTO  XapakTepa
9KOJIOTHYECKUX MTPOOIIEM;

MJIAHUPOBAHUE M OCYILECTBICHUE JEHCTBUI B OKpY)KalOIllleW cpelie Ha OCHOBE 3HAaHMS ILejein
YCTOHYHMBOTO Pa3BUTHS YEJIOBEUECTRA,;

pacIiMpeHre OIbITa ACSITEIHbHOCTH OJKOJIOTMYECKOW HANpaBICHHOCTH Ha OCHOBE HMMEIOIUXCS
3HaHWH Mo HU3HKE;

7) IEHHOCTH HAYYHOTO TO3HAHUS

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
bu3nUecKoi HayKu;

OCO3HAHME IICHHOCTHM HAayYHOH JAEATeNbHOCTH, TOTOBHOCTh B TIpoLlecCe H3yYeHHA (U3UKU
OCYILIECTBIATH MPOEKTHYIO U UCCIIENOBATEIBCKYIO JEATENbHOCTh MHANBHUYAIbHO U B TPYyIIIIE.



METAHNPEJIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHBIE YHHBePCAJIbHbIE YieOHbIe AeiicTBUSA
Ba3oBble Jlornyeckme aeiicTBus:

CaMOCTOSITENHHO (hOPMYITHUPOBAThH U aKTYaIM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEETISATH ETH JIeATeNIbHOCTH, 33/1aBaTh TApaMeTPhl U KPUTEPUH UX JTOCTIKEHHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NIECKUX SBICHUSAX;

pa3pabaTeiBaTh IUIAH pEHICHUS TpPOONeMBbl ¢ Y4€TOM aHain3a MMEIOUIMXCS MaTepUalIbHBIX H
HeMaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JI€ATEIBHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIENSIM, OIICHUBAThH
PUCKH TIOCIEICTBUH NEATENBHOCTH;

KOOPIMHHPOBAaTH ¥  BBIIONHATH pabOTy B  YCJIOBUSIX peajbHOTO, BUPTYaJbHOTO H
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

Ppa3BUBaTh KPCATUBHOC MBIIJICHUC ITPU PCIICHUHN ) KU3HCHHBIX HpO6JICM.

Ba3zoBble ucciieoBaTeIbcKue AeiiCTBUSA:

BJIaACTh H&y‘-lHOPI TepMI/IHOHOFI/Ieﬁ, KIIFOYECBBIMU ITIOHATHUAMU U METOJaMH (I)I/I3I/I‘I€CKOI\/'I HaYyKH;

BJIaJICTh HABBIKAMH Y4eOHO-UCCIICIOBATEIBCKOW U MPOEKTHOM JEATEIILHOCTA B 00JIACTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENIFHOMY ITOMCKY METOJIOB peIleHHs 3a1ad (pu3ndeckoro
COACPpKAHUA, NPUMCHCHHUIO PA3JIMYHBIX MCTOJ0B IMO3HAHWA,

BJIaACTbL BUAAMU JCATCIBHOCTU 110 IMOJYYCHHUIO HOBOI'O 3HaHHA, €r0 MHHTCPHIPCTALUU,
HpeO6pa3OBaHI/IIO U TIPUMCHCHHIO B PA3JIMYHBIX y‘IGGHLIX CUTyalusax, B TOM 4YUCIIC IIpU CO3JaHHU
y4eOHBIX MMPOCKTOB B 00JIACTU (PU3UKU;

BBIABJATE NPUYUHHO-CJICACTBCHHBIC CBA3M W AKTyaJIM3HUPOBATH 3aJa4dy, BBIIBUTATb TUIIOTE3Y eé
peUI€HUA, HAXOAWUTH AapPryMCHTBI JIA JOKa3aTCJIbCTBa CBOHUX YTBep)K)IeHHfI, 3aaBaTb MapaMETpbl U
KPUTEPUH PEIICHHUS;

AHAJIM3UPOBATL IMMOJYYCHHBIC B XOJ€ PCHICHUA 3aJaduu pPE3yJIbTaTbl, KPUTUYCCKU OLCHHUBATH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 337]a4l B 00Pa30BaTEIbHON JESITEILHOCTH, B TOM YHCIIE
TP U3YYEHUU (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, OTICHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HAHUSA 110 (DU3HKE B MPAKTHYECKYIO 00JIACTh )KU3HEEATENLHOCTH;

YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UEH, TIPEIaraTb OpUTHHAIHHBIE TIOAXO0/IbI U PEIICHIS,

CTaBUTH NMPOOIIEMBI U 33]]a9H, TOIYCKAOIUE aTbTePHATHBHBIE PEIICHUS.

Padora ¢ nndopmanueii:

BJIaJIeTh HABBIKAMHU NOJIy4eHUs MHGOOpMAnMU (PU3NUECKOrO CONEPKAaHUSI U3 MCTOUHHKOB Pa3HBIX
TUIIOB, CAMOCTOSATENBHO OCYIIECTBIATh TIOUCK, aHAJINW3, CHCTEMAaTH3alMI0 U HWHTEPIPETALUIO
MH(POPMAaIUK Pa3IUYHBIX BUAOB U (HOPM MPECTABICHUS;

OLIEHUBATH JIOCTOBEPHOCTb MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBa WH(POPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B pEIIEHHH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHM3alllOHHBIX 3aJad C COOJIOACHHWEM TpeOOBaHUI
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TMTUEHBI, PEeCypcocOepeKeHus, IPAaBOBbIX M 3THUYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUYECKOTO COAEpXKaHMS B PazIMYHBIX (opMmarax ¢ Y4ETOM Ha3zHAuYCHHS
MH(QOPMAIIUH U LIEJIeBOI ayTUTOPUH, BEIOMpask ONTHMANIbHYIO (POpMY MPEACTABICHNS U BU3YaTU3aLHH.

KoMMyHHKaTHBHBIE yHUBepCAJIbHBIE y4eOHbIEe eliCTBHSA:

OCYIIECTBIIATH O0IIEHNE HAa YPOKax (U3UKH U BO BHEYPOUHOU JesITETFHOCTH;

pacro3HaBaTh NPEANOCHIIKHA KOHPIMKTHBIX CUTYalluid U CMSTYaTh KOH(IUKTEHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C MCIOIB30BAaHMEM S3BIKOBBIX CPEICTB;

MOHUMATh M UCITIOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHON U WHANBHYaIbHON PaOOTHI,

BBIOMpAaTh TEMAaTHKy W METOABl COBMECTHBIX [EHCTBHHA ¢ y4€TOM OOIMIMX HHTEPECOB U
BO3MOKHOCTEH Ka)/I0TO YiIeHa KOJJICKTHBA;



MIPUHAMATH IIeJTH COBMECTHOH J€ATETHHOCTH, OPTAHU30BBIBATh U KOOPAMHUPOBATH AEHCTBHUS IO €€
JMIOCTKEHHUIO: COCTAaBIATh IUIAaH JIEHCTBHH, paclpefeNsiTh pPONH C YIETOM MHEHWH YYaCTHHKOB,
o0cyXaaTh pe3yIbTaThl COBMECTHON pabOTHI;

OIIEHWBATh KadeCTBO CBOETO BKJIAJa M KaXJAOr0 YJ9acCTHHKAa KOMaHIBI B OOIIMHA pEe3yNbTaT 0
pa3pabOTaHHBIM KPHUTEPHSIM;

mpe/iaraTh HOBBIE TIPOEKTHI, OIEHWBATh HWIEH C TIO3WIWU HOBHU3HBI, OPHUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISTh TMO3UTHBHOE CTPATETHYECKOE MOBEIECHHE B PA3UYHBIX CHUTYAIHSIX, MPOSBISATH
TBOPYECTBO ¥ BOOOpaKeHNE, OBITh HMHUITMATHBHBIM.

PerynsiTuBHbIC YHMBepcaJibHbIe y4eOHbIe JeHCTBUA
Camoopranu3aums:

CaMOCTOSITENTFHO  OCYIIECTBIISITh IO3HABATENBHYIO JIEATENBHOCTh B 00mactn (u3uKH U
aCTPOHOMUH, BBISBIIATH MPOOJIEMEI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETFHO COCTaBIISITh IUIAH pEMIeHHs pacdY€THRIX W KadeCTBEHHBIX 3ajad, IUTaH
BBITIOJTHEHUS TPAaKTUYECKOW pabOTHI C YIETOM HMMEIOIINXCS PEeCypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTEHUI;

JIAaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

pacIIpsTh paMKH YI€0HOTO TIpeIMeTa Ha OCHOBE JIMIHBIX MPEAIOYTCHUH;

JIeTaTh OCO3HAHHBIN BBIOOP, apTyYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (DOPMHUPOBAHUIO M MPOSBICHUIO JPYAHLUH B 007acTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCHUTh KOPPEKTHUBBHI B JESITEIBHOCTh, OIICHUBATH
COOTBETCTBHE PE3YyIbTATOB IIEIISM;

BJIQJICTh HABBIKAMH I103HABATEJILHOW pPe(IIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU U
MBICITUTENFHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCTIOJIb30BaTh MPUEMBI peIIEKCHH AJIsl OLIEHKH CUTYallnH, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBAThH PUCKHU M CBOCBPEMEHHO IPUHUMATH PEIICHIS 10 UX CHIDKEHUIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTHUX IIPH aHATN3E PE3yIbTaTOB ACSITCIILHOCTH;

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTHUX IIPH aHATN3E PE3yIbTaTOB ACSITCIILHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B nporecce 0CTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOSHUS IPOTPaMMBbI IO (GU3UKE JIJISl YPOBHS
cpemHero o6mero 0o0pa3oBaHHS y OOYYAIONIUXCS COBEPIICHCTBYETCS SMOITMOHANBHBIN HWHTEIUICKT,
Mpenosaramuuii copMrUpPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE, BHIIETh
HaIpaBJICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHANIbHOM cepbl, ObITh YBEpEHHBIM B ceOe;

CaMOpPETyJIMPOBaHMUs, BKIIIOYAIOIIETO CAMOKOHTPOJNb, YMEHHE IMPHHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHUE, CIIOCOOHOCTh aAaNnTHPOBATHC K SMOLUMOHAIBEHBIM U3MEHEHUSIM U MPOSBISATH TMOKOCTB,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIINM, BKIIOUYAIOIIEH CTPEMJICHHE K OCTHXKEHUIO LEIH U YCIEeXy, ONTUMHU3M,
WHUIMATUBHOCTh, YMEHUE IEHCTBOBATH UCXOMAS U3 CBOMX BO3MOYKHOCTEH;

SMIIATHH, BKIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIUOHATIBHOE COCTOSIHUE APYTUX, YUYUTHIBAThH
€ro MpH OCYILECTBICHUN 0OLIEHNUS, CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHMIO;

COIMATILHBIX HABBIKOB, BKITFOUAONIUX CITIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMH JIFOIBMH,
3a00THTHCS, IPOSBIIATH UHTEPEC U Pa3peniaTb KOHQIUKTHIL.

HOPEJIMETHBIE PE3YJbTATDI

K xonmy oOydenus B 10 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE JTOJDKHBI OTPaXKaThb

c(hOopMUPOBAHHOCTH y 00YJAIOITUXCS YMEHHUH:



JIEMOHCTPHPOBAThH HA MPUMEPAX POJIb U MECTO (U3WKH B (JOPMHUPOBAHUH COBPEMEHHOM HAyIHOI
KapTUHBI MHUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON AESITeTHbHOCTH
JIFONICH;

YYUTHIBATh TPAHWIBI TPUMEHEHHWS HW3y4eHHBIX (U3NYECKUX MOJETei: MaTepHalbHas TOYKa,
WHEepUHaTbHAS CHCTeMa OTCYETa, aDCOIMIOTHO TBEPAOE TEJNO, WACANBHBIA Ta3, MOJEIN CTPOCHHUS ra3os,
JKUAKOCTEH M TBEPHBIX Tell, TOUCUHBIN SJIEKTPHUECKUH 3aps/1 IPH perieHnr GU3NIeCKuX 3a1ad;

pacro3HaBaTth (U3NYECKUE SIBIICHUS (IIPOIECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KHHETHYECKON TEOpUH CTPOCHHS BEIIeCTBA W JIIEKTPOJMHAMUKH: PAaBHOMEpPHOE U
PaBHOYCKOpEHHOE TPSMOJIMHEIHOE IBIKEHHE, CBOOOJHOE TaJleHHe TeN, NBIKEHHE IO OKPYKHOCTH,
WHEepUHs, B3auMozeicTere Ten, nuddysus, OpOyHOBCKOE NBIDKEHHE, CTPOCHUE KUIKOCTEH M TBEPIBIX
Tel, W3MecHeHHe o0BéMa Tenm IpH HarpeBaHWHM (OXJIaKIECHWHW), TEIUIOBOE paBHOBECHE, HWCIIapeHHE,
KOHJICHCAITUS, TUIABJICHUE, KPUCTAUTN3aIlNs, KATICHHE, BIAXKHOCTh BO3[[yXa, MOBBIIIEHUE JTABJICHHUS ra3a
TP €ro HarpeBaHWH B 3aKPBITOM COCYZE, CBSA3b MEXKIy MapaMeTpaMy COCTOSHHS ra3a B H30MPOIeccax,
AIIEKTPU3AIUS TeJl, B3aNMOACHCTBUE 3aPsI/IOB;

OTHCHIBATh MEXaHUYECKOE JBIDKEHHUE, WCIIONB3Ys (DM3WYECKHEe BEIHYUHBI: KOOPAHWHATA, MYTh,
nepeMenieHne, CKOpPOCTh, YCKOpEHHe, Macca Tena, CHJla, WMIYJIhC Tela, KWHETHYEeCKas JHeprus,
MOTEHIIMAIbHAST SHEPTUs, MeXaHu4ecKasi paboTa, MeXaHW4IeCKasi MOITHOCTh; MPH OMHUCAHUH MPABUIHHO
TPaKTOBAaTh (U3NYECKUI CMBICT HCIOIB3YEMBIX BEIMYWH, WX O0O3HAYECHUS W EIUHHIIBI, HAXOIWThH
(hOopMyITBI, CBSA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHUUHY C IPYTHMH BETHINHAMY,

OTIHCHIBaTh M3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEN W TEIUIOBHIC SIBICHUS, MCIIONB3YS (DH3MUYECKUE
BEJMYMHBL: JIaBJICHHUE Ta3a, TEMIeparypa, CPeAHssl KMHETHYecKass SHEprus XaoTHUECKOro JBIKEHUS
MOJIEKYJI, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHS SHEpTusi, pabora
raza, K03(Q(MUIMEHT MOJIE3HOTO JCHCTBHS TEIJIOBOTO JBUTATENs; P ONMKUCAHUU TPABHIBHO TPAKTOBAThH
(GU3NYECKUIT CMBICT HCHONB3YEMBIX BEIMYMH, MX OOO3HAYCHUS W EJUHHUIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (U3NUECKYIO BEIMYHHY C IPYTUMH BETHYHHAM;

ONKCBHIBATh HW3YYEHHBIE OJIIEKTPHUECKHE CBOWCTBA BEIIECTBA U JJIEKTPUUECKHUE SBICHUS
(mporiecchbl), UCTONB3Ysl (HUINUECKUE BEIMYUHBI: DIEKTPUYECKUH 3apsja, JJIEKTPHUYECKOEe TIOJE,
HaANPsKEHHOCTh TOJISI, MOTEHIMANl, Pa3HOCTh IOTEHIHAJIOB; MPW OIWCAHUHM MPABUIBHO TPAaKTOBATh
(GU3NYECKUIl CMBICIT HMCHONB3YEMBIX BEIMYMH, UX OOO3HAYEHHs] W EAMHUIIBI; YKa3biBaTh (HOpMyIIbl,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIUYHHY C IPYTUMH BEJTMUYNHAMU;

aHaATM3UPOBATh (PU3MYECKHE MTPOIECCH U SBICHUS, UCIONb3ysl (PU3MUECKHE 3aKOHBI ¥ TPUHIIUTIBL:
3akoH BcemupHoro Tsarorenus, I, II u IIl 3akonsl HproTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKON IHEPIHH,
3aKOH COXPaHEHUS HMIIYJIbCa, MPUHIUI CYNEepPHO3UIMKA CHJI, TMPUHLUI PaBHOMPABUS HHEPIIUAIBHBIX
CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
Cpe/iHel KMHETHYECKON YHEPTUH TETUIOBOTO JBIKEHHSI MOJIEKYJ C aOCONFOTHOW TeMIepaTypoil, mepBbIi
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS NEKTPUIECKOro 3apsiia, 3akoH KymoHa, mpu 3ToM pa3nndars
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe BBIPRKEHUE W YCIOBHS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHIUMBI JEHCTBUS MAaIINH, HPUOOPOB M TEXHHYECKHUX YCTPOWCTB;
pas3ynyaTh ycloBHA UX 0€30IaCHOTO UCTIONB30BAHMUS B IOBCEJHEBHOM KHU3HU;

BBITIOJIHATh  OKCHEPUMEHTHl 10 HWCCIENOBaHUIO (U3MYECKMX SIBJICHMH M MPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX H3MEpPEHHH, IpU 3ToM (OpMYIHpOBaTh HpolieMy/3anady U
TUIIOTE3y y4eOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUS, TPOBOAUTE
OTIBIT ¥ (DOPMYJIUPOBAThH BHIBOIBI;

OCYILLIECTBIISTh NPSMBbIE M KOCBEHHBIC M3MEPEHHs (U3MUYECKHX BEJIMYMH, IPU 3TOM BBIOMpATH
ONTUMAJIBHBI CHOCO0 WM3MEPEHUS] M UCIOJIb30BaTh HM3BECTHBIE METOIBI OLEHKM TOTPELIHOCTEH
M3MEpEHM;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (GU3UUECKUMH BEIMYMHAMH C HCIOJB30BAaHHEM IPSMBIX
WU3MEPEHHH, IPX 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIbTATHI TIOIYUYECHHOH 3aBHCUMOCTH
(hM3MYECKUX BEIMYUH B BHJIE TAOJIHII U TPA(UKOB, JCNIaTh BHIBOAKI 10 PE3yJIbTaTaM HCCIICIOBAHHS,



cobmomaTe mpaBmiia 0e30MIacHOTO TPpyda NP IPOBEACHWW WCCICAOBAaHHN B paMKax ydeOHOTO
OKCIIEPUMEHTa, YyYeOHO-MCCIENOBATENIbCKOH H  TPOEKTHOW JEATEIBbHOCTH C  HCIOJNBb30BAHUEM
M3MEPHUTEIHHBIX YCTPOMCTB U IA00OPATOPHOTO 00OPYAOBAHUS;

pemats pacdy€THbIe 3a/a4d C SBHO 33JaHHOM (PU3MYECKON MOJENbI0, UCTIONB3ysS (pr3mueckne
3aKOHBI W TPUHIIMITEI, HA OCHOBE aHAIHM3a yCIIOBHS 337add BBHIOMPATh (HYM3MUECKYIO MOJENb, BBIICIATH
¢u3ryecKkre BEeTUIHHBI U (OPMYITBI, HEOOXOAUMBIE T €€ pelIeHHs, TPOBOIUTHh PAcUEThI U OIEHUBATh
peaNbHOCTD MOMTyYEeHHOTO 3HAYeHUS (PU3NUECKON BEITHYNHBI;

pemate Ka4eCTBEHHBIC 3aJjadd: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIEMOYKY
paccyXaeHul ¢ Oopol Ha M3yYIEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUECKUE SIBIICHUS;

WCIIONB30BaTh MPH PEUICHHH Y4eOHBIX 33Jad COBPEMEHHBIE WH(POPMAIOHHBIE TEXHOJOTHH IS
MOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAMH W TMPEICTaBICHUS Y4eOHOM W HAYIHO-TIOMYJISIPHOMN
WHGOpPMAIUH, TOIYYCHHOH W3 pPa3IMIHBIX HCTOYHHKOB, KPUTUYECKH aHAIN3WPOBATH IOIYIaeMYFO
WH(OPMAITHIO;

MIPUBOJNTH MPUMEPHI BKIIAZa POCCUHCKUX M 3apyOeKHBIX yUEHBIX-(DM3WKOB B Pa3BUTHE HAYKH,
00BSICHEHHE TTPOIECCOB OKPYKAIOIIETO MHPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

WCIIONB30BaTh TEOPETHYECKHE 3HAHHUSA 10 (PU3MKE B TOBCETHEBHON J>KHM3HH IS OOECTIeueHUs
Oe3omacHOCTH Tpu OOpalieHnd C NPUOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMH, [UIsl COXPaHEHUS
3I0POBBS M COOITIOICHHSI HOPM IKOJIOTHYECKOTO TIOBEJICHHSI B OKPYKAOIIeH Cpee;

paboTath B Tpymnme C BBITONHEHHEM pa3IUYHBIX COLMANBHBIX pPOJeH, IIaHUPOBaTh paboTy
TPYNIBI, PalMOHAJIBHO PACHpPENeNiaTh OOS3aHHOCTH W IUIAHUPOBAThH JEATENBHOCTh B HECTaHIAapTHBIX
CUTYyalusX, aIeKBaTHO OILICHUBATDH BKJIAJ KaXIOTO U3 YYACTHUKOB TPYIIHI B PELICHUE pacCMaTpUBAEMOi
npoOIeMBI.

K koniy o0y4yenust B 11 kjaacce npeaMeTHbIC Pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH y 00YYAFOIIUXCSl YMEHHUH:

JEMOHCTPHPOBATh HAa MPUMEPAxX POJib U MECTO (U3MKH B (OPMHPOBAHHH COBPEMEHHOI HAy4YHOI
KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKHM M TEXHOJOTHM, B MPAKTUYECKOH ACSITEIbHOCTH
Jr0/ieH, EJIOCTHOCTh U €IMHCTBO (PU3NUECKO KapTHHBI MHPA;

YYUTBIBATh TPAHUIIBI IPUMEHEHHS M3YYCHHBIX (PU3UUCCKUX MOJCIICH: TOUCUHBIN DIICKTPUUCSCKUN
3apsill, yd CBETa, TOUCYHBIH MCTOYHUK CBETA, SIZCPHAs MOJENIbh aTOMa, HYKJIOHHAs MOJIENb aTOMHOTO
A1pa TP pellieHHN PU3HYECKHX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE sBJICHUS (IIPOIECCH) U OOBSACHATH KX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMHUKA UM KBAaHTOBOM (M3MKH: 3JEKTpUUECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JCHCTBHS TOKA, B3aUMOJICHCTBHE MArHMTOB, 3JICKTPOMArHUTHAs WHIYKIIWS,
JIeiCTBUE MAarHUTHOT'O IIOJISi HAa TPOBOJHMK C TOKOM W JBWXKYIIUHCS 3apsil, dJIEKTPOMAarHUTHBIE
KoieOaHWsi ¥ BOJHBI, NPAMOJMHEHHOE paCIpOCTpPaHEHHWE CBETa, OTPaXEHHWe, NpPeJIOMIICHHE,
uHTepepeHnus, Tudpakuus W TOJSPH3ANUs CBETa, JTUCIEPCUsi CBeTa, (OTORNEKTPUUECKU IPPeKT
(botoaddexT), cBeTOBOEC MaBiIeHWE, BO3HUKHOBEHHE JIMHEWYAaTOTO CIEKTpa aToMa BOJOpOa,
€CTEeCTBEHHAs! K UCKYCCTBEHHAsI PaIMOAKTUBHOCTb;

ONMCHIBATh W3y4YCHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPHUYCCKHE, MArHUTHBIC, OITHYECKHE,
ANEKTPUYECKYIO TIPOBOIMMOCTD PA3IMYHBIX CPET) U AIEKTPOMArHUTHBIE SIBICHUS (TIPOIIECCHI), HCIIONIB3YS
(u3MYeCKUe BEIMYMHBL: IEKTPHUECKUH 3apsij, CHUIIa TOKA, AIEKTPUIECKOEe HAIPSHKEHUE, DICKTPUIECKOE
COTPOTHUBIICHHE, PA3HOCTh MOTEHIIMAIOB, 3JCKTPOABIDKYIAs CHia, paboTa TOKa, MHIYKIUS MarHUTHOTO
moJisi, cuiia Amriepa, cuia JlopeHra, MHAYKTUBHOCTD KaTYyIIKW, SHEPTUs SJEKTPUISCKOTO0 U MarHUTHOTO
MoJIel, TIEPHOA W 4YacToTa KoieOaHWH B KoieOaTenbHOM KOHTYpe, 3apsii W cHuja TOKa B Ipolecce
TapMOHUYECKUX AJICKTPOMArHUTHBIX KoJieOaHWH, (POKyCHOE PacCTOSHHE U ONTHYECKas CUIIA JIMH3EI, TIPU
ONKMCAaHWU TPAaBUIBHO TPAKTOBaTh (PU3UYCCKHUN CMBICT HCIIOJNB3YEMBIX BEIWYHMH, UX OO0O3HAYCHUS W
SJVHUIIBI, YKa3blBaTh (OPMYJBI, CBS3BIBAIONINE JaHHYI0 (DH3MUYECKYI0 BEIUYMHY C JPYTHMHU
BEJIMYHMHAMY,

OTKCHIBATh HM3YYCHHBIC KBAHTOBEIC SIBIICHUS W IPOIECCHI, UCTIONB3Yys (DU3MUYSCKUE BEITHMYUHBL:
CKOPOCTbH JICKTPOMArHUTHBIX BOJIH, JUTHHA BOJIHBI M YACTOTA CBETA, SHEPTHS ¥ UMITYJIEC (DOTOHA, TIEPUOT
moJTypacmaia, SHeprusi CBsI3U aTOMHBIX SIep, TIPU OMHCAaHUU NMPABHIBLHO TPAKTOBATh (PH3UUECKUN CMBICI



UCTIOJIb3YEMBIX BEIIMYMH, UX OOO3HAUCHHS W CIUHHILI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONIUE TAHHYIO
(U3MYIECKYI0 BETUYHUHY C APYTUMH BETHIHMHAMH, BBIYHCIISTH 3HAUeHNE (PH3NIECKOIN BETNIHHEI;

aHAM3UPOBATH (PU3NIECKIE TPOIECCHl U SIBICHUS, UCIONB3Ys (hM3MYeCKre 3aKOHBI W MPUHIIHIIEL:
3akoH OMa, 3aKOHBI MTOCTIEIOBATENFHOTO U MapaUIeIbHOTO COeTUHEHHS MPOBOAHUKOB, 3aKOH J[Koymsa—
Jlenma, 3aK0H JIEKTPOMArHUTHONW MHIIYKITNH, 3aKOH TPSIMOJHHEHHOTO PacIIpOCTPaHEHUS! CBETa, 3aKOHBI
OTpaKeHHS CBETa, 3aKOHBI NPEJIOMIICHHS CBETa, ypaBHeHHe OWHIITeHHa it ¢GoTtodddexra, 3aKoH
COXpaHEHUS PHEPTHH, 3aKOH COXPAHEHHS MMITYJIbCa, 3aKOH COXPAaHEHHS DIEKTPUIECKOTO 3apsiia, 3aKOH
COXpaHEHUSI MacCOBOTO YHCIIA, MOCTYNaTH bopa, 3ak0H pajinOakTUBHOTO PAacIiajia, PU 3TOM pa3ndaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHa, €r0 MaTeMaTH4eCKOoe BBIpaKEHHE W yCIOBHA (TpaHHIBI, 00JacTi)
MPUMEHUMOCTH;

OTIpeIeTISATh HANpaBJICHWE BEKTOpa WHAYKIIMH MAarHUTHOTO TIOJS TPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cuibl JIopeHua;

CTPOUTH U ONHCHIBATH N300paKEHNE, CO3/]aBAeMOE TUTOCKIM 3€pKaJioM, TOHKOH JTHH301;

BHITIONHSTh OKCIIEPUMEHTHI TI0 HCCIEJOBAHUIO (U3NYECKUX SBIECHUH ¥ TPOIECCOB C
WCTIONB30BaHUEM TPSAMBIX M KOCBEHHBIX H3MEPEHWH: MpH 3TOM (DOpPMyIHpOBaTh MpodieMy/3agady U
TUTOTE3y y4eOHOTO KCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHNUs, TPOBOIUTH
OTIBIT ¥ (DOPMYIIMPOBATH BHIBOBI;

OCYIIECTBIATH TMPSIMbIE U KOCBEHHBIE M3MEpEHUsS (PU3MUECKHX BEIUYHMH, TP 3TOM BBIOWpATh
ONTHMANBHBIA CIIOCO0 W3MEPEHWST W WCIIONB30BaTh W3BECTHBIE METOABl OICHKH IOTPEITHOCTEH
U3MEPEHUN;

ucciea10BaTh 3aBUCUMOCTHU (I)I/I?:I/ILICCKI/IX BCJIMYMH C HUCIIOJIb30BAHUCM IIPSAMBIX H3MepeHHI>'I§ nmpu
3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (DMKCHPOBATh pPE3yJIbTAThl TOJIYYCHHON 3aBHCUMOCTH (BU3NUCCKUX
BCJIMYHH B BHUJIC Ta6HI/IH u I‘pa(I)I/IKOB, JCJIaTh BBIBOJBI IO PE3YyJIbTaTaM HCCICA0BaHMA;

coOmoarh npaBuia 0€30MacHOro TpyJa MpU MPOBEIECHHH HCCIEAOBAHHN B pamMKax ydeOHOTo
JKCIEPUMEHTa, Y4eOHO-MCCIIEJOBATEIbCKOW W MPOEKTHOH  JIESITENBHOCTH C  HCIHOJNBb30BaHHEM
M3MEPHUTETBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYAOBAHUS;

pemarh pacuyéTHbIE 3aJla4d C SBHO 3aJaHHOW (DU3NYECKON MOJIENBIO, MCIOJb3Ysl (U3MUECKUE
3aKOHbI W MNPWHIUIIBI, HA OCHOBE aHalin3a YyCJIOBUA 3ada4du BLI6I/IpaTL (bI/ISHLIeCKYIO MOIC/Ib, BBIACIATH
(u3MYECKUE BEJIUYHMHBI U (hOPMYJIbI, HEOOXOAUMBIC i €€ PEIICHHUs, IIPOBOIUTh PAcU€Thl U OICHUBATH
peanbHOCTh MOJTY4YEHHOTO 3HaYCHUsT (PU3MUECKON BETUUUHBI;

peuiatb Ka4YC€CTBCHHBLIC 3adayu: BbICTpAaMBaTh JIOTHYCCKHU HCHOPOTUBOPCUYUBYIO LCIOYKY
paccyKaeHui ¢ ONopoi Ha U3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NIECKHUE SIBIICHUS;

HCIIOJI30BaTh IMPU PCIICHUU y‘Ie6HBIX 3aaa4 COBPEMCHHBIC I/IH(I)OpMaHI/IOHHLIe TEXHOJOINnu A
MOWCKa, CTPYKTYPUPOBAHHS, WHTEPIPETAMHd W TMPEACTaBICHUS Y4eOHOM W HAYIHO-TIOMYJISPHON
I/IH(i)OpMaIII/II/I, HOHyT-IeHHOI\/’I N3 pPa3JIMYHbIX HUCTOYHHUKOB, KPUTHYCCKH AaHAJIMN3UPOBATH I10JIYy4aCMYIO
UHQOpPMAIHIO;

OOBSICHATH TIPUHIIAIILI HeﬁCTBHH MaIIuH, HpI/I60pOB U TEXHHUYCCKHUX YCTpOﬁCTB, pasimyaTb
YCIOBHUS X 0€3011aCHOT0 MCIIOIB30BaHUS B TOBCEHEBHOW )KHU3HU;

NPUBOJIUTH MPUMEPHI BKIIAJIa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TPOLIECCOB OKPYIKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO (PU3MKE B TOBCEJHEBHOHM >KU3HHM JUIA oOecreyeHHs
Oe3omacHOCTH TMpH OOpallleHMH C NpuOOpaMd W TEXHUYECKUMH YCTPOWCTBAMHM, JUIS COXpPaHEHUS
3]I0pOBbBA U COOMIOICHHUS HOPM HKOJIOTMYECKOTO TOBEJICHHS B OKPYKAIOIIEH cpeae;

paboTaTte B Tpymnme C BBIIOJHEHHEM pAa3JIMUHBIX COLMANBHBIX POJIEH, IUIAaHUPOBaTh padoTy
TPYMIIBL, PAaOHAIBHO PACIpeneiiaTh OOSM3aHHOCTH M IUIAHMPOBATH NESTEIBHOCTh B HECTaHIAPTHBIX
CUTYyalusX, aA€KBaTHO OLICHUBATDH BKJIAJ KaXXJI0TO U3 YYACTHUKOB TPYIIHI B PELICHUE pacCMaTpUBaEMOi
npoOIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;l/(;nT.GeI:jch;L.ru 17§41b72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

6.1 Ob6o06mraromiee MOBTOPEHNE 4 ﬁESiT/(;;ZZZi?IS/? £41c97¢
Htoro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE INTAHUPOBAHUE

10 KVIACC
KosmmuecTBO yacos
HMata n3ydyeHus DyeKTpoHHBbIE HUPPOBBIE
Ne Kontposn  IIpakTnu
Tema ypoxka o0pa3oBaTeJibHBIE
n/n Bcero bHbIE ecKkue
pecypcsl
padoThI padoThI JIaH daxr
1 ®uzuka — Hayka o npupoje. Hayunble MeToipl 1 Bubmmoreka [JOK
MO3HAHUS OKPYXKAOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Po ecto pus 0 OBa
2| compontmmeh neyamoh s e 1 bimorera LIOK
p N Y P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON ICATSILHOCTH JIFO ek
M .O
, | Mo e oo |
8 - 1EpeMeElll ’ https://m.edsoo.ru/ff0c3508
CKOpOCTh, YCKOpPEHHUE
4 PaBHOMEpPHOE IPSAMOTMHEHHOE JIBUKECHHE 1 bubamorera LIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE OJIMHEIHOe KEHHE 1 bubamoreia LIOK
BH HHOE MIPSIMOJIMHEHHOE JIBUYKCHU
JEKOp P A https://m.edsoo.ru/ff0c372e
6 CBo0OoHOE TIasieHue. Y CKopeHue cBOOOTHOTO 1 Bu6nuoreka IJOK
HajeHus https://m.edsoo.ru/ff0c39cc
7 Kpusonuneitnoe npmxkenue. JBmkeHne 1 Bubmuorexa [JOK
MaTepHabHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
II r .
& Hucpunamie crcrov orcuera, Hopmsisaron 1 bimnorera LIOK
Pl - P https://m.edsoo.ru/ffOc3be8
Herotona
9 Macca tena. Cwna. [IpuHImn Cynepro3uIiui CHL. 1 bubnuoreka [IOK
Bropoii 3akon HeroToHa 1151 MaTepuaibHONW TOUKH https://m.edsoo.ru/ff0c3be8
bub OK
10 Tpetuii 3akoH HproTOHA 1711 MaTEPUAIIBHBIX TOYEK 1 nonmorexa I

https://m.edsoo.ru/ff0c3be8
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3akoH BCEMHPHOTO TATOTCHHA. Cuna TsbKecTH.

bubmuoreka LIOK

1 [MepBasi kocMUUECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmuoreka LIOK
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cua tpeans. Koaddurmment tpenus. Cuna
13 conpOTiBneHI/m Hpql)/l(bﬂBLII/DKeHI/ITIfTeJIa B KHUJIKOCTH Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
WM Ta3e
ITocTynarensHOe U BpallaTeabHOE IBHKCHHUE
14 a6CO.;I}OTHO TBép,I[Ol"(f) TE;I'Ia. MOMeHﬂT cwibl. [1nedo bubamorexa LIOK
. https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CJIOBHUS PaBHOBECHS TBEPIOTO Tela
Nmnynsc MaTepuaibHONM TOYKH, CUCTEMBI
15 MaTe}I;I/IaJ'IBHLIXpTOIIeK. Nmriynsc cuimel. 3aKoH bubamorera LIOK
https://m.edsoo.ru/ff0c43d6
COXPaHCHUS UMITYJIbca. PeakTHBHOE JABMIKEHUE
PaboTa 1 MomiHOCTS cuiibl. KnHeTHYeCKas SHEprus
16 MaTepHaan(L)IIIY Touku. Teopema 00 HSMCHCHI/II/Ip bubamoreta LIOK
" https://m.edsoo.ru/ff0c4502
KUHETHYECKOI SHEprun
TorennmanbHas sueprus. [loTeHIMAIbHAS SHEPTUS
yrpyro aeopMUpPOBaHHOHN MPYKHUHBIL. Bubmmorexa [JOK
17
IMoTeHIa bHAS SHEPTHS Te1a BOIU3H https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3eMJIH
IloTeHuMaIbHBIC M HEOTEHIHAIbHBIE CUIIBL. CBS3b
18 PpaboThl HEMOTEHITUAIBHBIX CHJI ¢ U3MEHEHUEM Bubnuoreka [IOK
MEXaHHUYECKON SHEPTHH CHCTEMBI TENI. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHHUS MEXaHUYECKOH SHEPTrUH
Jlaboparophas pabota «lcciienqoBanue CBsI3u
19 PpabOThI CHIIbI ¢ U3MEHEHHEM MEXaHUYECKOU
SHEPTUH TeJa Ha TIPUMEPE PACTIKCHUS
PE3UHOBOIO JKI'yTa
20 KontposbHas pabota no teme «KunemaTuka. Bubmoreka [JOK
Junamuka. 3aKOHBI COXpaHEHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MOJI0KEHHS MOJIEKYJIIPHO- Bbubmuorexa LIOK
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KUHETHYCSCKOM TCOpUHU. EpoyHOchoe JABHXCHHC.

Huddys3us

https://m.edsoo.ru/ff0c4dc2

XapaKTep JABWXCHUA U B33HMOHCfICTBI/I$I qacTuIy

22 BeliecTBa. Mojen CTPOCHHUS T'a30B, JKUIKOCTEH 1
TBEP/BIX TEIN
93 Macca monekyn. KonnuecTBo BemiecTsa.
ITocrostHHAas ABOTAaNMpPO
24 TemnoBoe paBHOBecue. TeMmmepaTypa u eé
u3Mmepenue. kana temneparyp Llenbcus
o5 Wneanbrsiii ra3 8 MKT. OcHOBHOE ypaBHEHHE bubmmorexa [IOK
MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIIepaTypa Kak Mepa CpeHe
26 KHHETHYECKOHN 3Hep11?I/II/Iy§BI/I)KeHI/IﬂpMOerIfLYH. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c511e
Vpasuenne Menneneena-Knaneiipona
27 3akon JlansToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabora «Vccnenopanue
28 3aBUCHMOCTH MEX]Iy ITapaMeTpamMu COCTOSTHUS
Pa3peKEHHOTO Ta3a
N3onpolieccrl B ua€aIbHOM ra3e u ux bubmuoreka IIOK
29
rpaduyeckoe npecTaBlIcHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEPrus TEPMOJAMHAMUYECKON
30 CHCTEMBI M CIOCOOKI €€ n3MeHenus. KomnuecTBo bubmoreka IJOK
TEIJIOTHI U paboTta. BHyTpeHHsIsI SHEprHs https://m.edso0.ru/ff0c5952
OJIHOATOMHOTO UJI€aTBbHOTO Ta3a
31 Buap! Terutonepenauun bubmorexa [IOK
https://m.edsoo.ru/ff0c5c36
VnenpHas TemoéMKOCTh BellecTBa. Konnuectso
32 Tezllmon)l npu Tennonepez[aqzl. AnmnabaTHbIN bubamorera LIOK
https://m.edsoo.ru/ff0c5c36
IIpoLEece
33 IlepBrIii 3aKOH TEPMOJUHAMMKH U €TI0 IPUMEHEHHE Bbubmuorexa LIOK
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K u3omnpouneccam

https://m.edsoo.ru/ff0c5efc

34 HeoOpaTtumocTs nporieccoB B mpupoze. Bropoit Bubnmuorexa LJOK
3aKOH TEPMOIMHAMHKU https://m.edsoo.ru/ff0c6230
35 ITpunnun aeiicteus u KII/] TennoBoit mammHb ﬁigi%ﬁi%ii?ﬁﬁ £0c600a
36 Huxa Kapuo u ero KITJ,
37 DKonornveckue npodaeMbl TEMI0IHEPTETHKH
38 O6o06mmatonuit ypok «MoiekysipHasi (pU3uKa. bubnunoreka [IOK
OCHOBBI TEPMOIUHAMHUKID https://m.edsoo.ru/ff0c6938
39 KonTponbaas padora mo Teme «MonekymsipHas bubmmorexa [IOK
¢usrka. OCHOBBI TEPMOMHAMUKHNY https://m.edsoo.ru/ff0c6a50
40 ITapoobpazoBanne u koHAeHCanus. Mcmapenue n bubmmorexa [IOK
KHUIICHHE https://m.edso0.ru/ffOc63b6
a1 AOCOIOTHAS M OTHOCHTEIIbHAS BIIaXKHOCTh bubmuoreka IIOK
BO31yxa. HachlmeHHbI# map https://m.edsoo.ru/ff0c64d8
22| tom Ammsonpomutevor spuetanton Homsse BuGiorexa LIOK
kpucrauisl. COBpeMeHHbIE MaTePHAIIbI https://m.edso0.W/ffOcE5T0
43 IInaBneHue u KpucTaUIM3aLUs. Y I€JIbHas TEIUIOTA Bubmuorexa [JOK
riassieHus. CyOauMariust https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TETI0BOro OanaHca Bubmorexa LIOK
https://m.edso0.ru/ff0c6820
45 DneKkTpu3anysl Tell. DIeKTpuIecKuii 3apsia. JBa bubnuoreka [IOK
BUJIa YJICKTPUIECKUX 3apsI0B https://m.edsoo.ru/ff0cébcc
6 IIpoBoAHMKH, TUINEKTPUKH U TIOTYIPOBOAHUKH. Bbubmuorexa LIOK
3aKOoH COXpaHEHHS AIEKTPUIECKOTO 3apsaaa https://m.edsoo.ru/ff0c6bcc
47 BsaumopeiictBue 3apsaaoB. 3akoH Kymnona. Bbubmuorexa LIOK
ToueuHbIi AIEKTPHUUESCKUH 3apsi/] https://m.edsoo.ru/ff0c6ce4
48 HanpsixénHocTs anexTpudeckoro nois. [IpuHnumn Bubmoreka [JOK

CYHEPIIO3ULINU NEKTPUUECKUX monen. Jlunuu

https://m.edsoo.ru/ff0c6df2
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HaIpPsHKEHHOCTU

Pabota cuit 3JeKTpOCTaTHYECKOTO MOJISL.

bubmuoreka LIOK

49 TTorenmnuan. PasHocTs NOTEHIIUATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOJHHKH U TUITIEKTPUKH B
50 C)J'IpeKTpI(l)CTaTI/I‘{eiKOM nonIe. JuanexTprdeckas bubamorexa LIOK
https://m.edsoo.ru/ff0c7018
MPOHHULIAEMOCTb
i bubnuoreka [IOK
>1 Duekrpodmkocts. Konercatop https://m.edsoo.ru/ff0c7126
59 ONEeKTPOEMKOCTH IJIOCKOTO KOHACHCATOPA. bubnuorexa LIOK
DHeprus 3apsHKEHHOTO KOHACHCATOpa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopnas padota "U3mepenne
3JEKTPOEMKOCTH KOHIeHcaTopa"
IIpuHIMD KEUCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOIMPOBAIBEHOTO amIapara,
CTpYHHOTO pUHTEPA. DIEKTPOCTATHUECKAS
3ammTa. 3a3eMIICHHE IEKTPONPUOOPOB
55 Kontponbnas pabdoTa o temMe «NeKTpoCTaTHKa.
DJIEeKTPUYECKHI TOK, YCIIOBHS €TI0 CYIECTBOBAHHSI.
56 ITocrosHubIH TOK. Crna Toka. Hampsbkenue.
Conpotusnenue. 3akon OMa a5 ydacTKa Lenu
[MocnenoBatensHOE, MapaIeTbHOE, CMEIIAHHOE
57 COG,I[I/II?GHI/IC HpOBO,Z[HI/III()OB. JlaboparopHnas pabora bubamorera LIOK
https://m.edsoo.ru/ff0c74f0
«HM3ydeHne cCMEIaHHOT0 COeAMHEHHS PE3HCTOPOBY
58 PaboTta 1 MOIITHOCTH 3JEKTPUIECKOTO TOKA. 3aKOH Bubmoreka [JOK
Jxoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akoH OMa 1 TOTTHOH (3aMKHYTOH)
anekTpuyeckoil uenu. Koporkoe 3aMbIkanue. BuGmorexa 1OK
59 Jlaboparophas padota «13mepenne I1C

HNCTOYHHUKA TOKAa U €T0 BHYTPCHHCTO
COIIPOTHUBIICHUS

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

SHGKTpOHHaH IMpOBOAUMOCTD TBépI[I:IX MCTaJIJIOB.

60 3aBUCUMOCTbH COIIPOTHUBIICHUS] METAJLIIOB OT 1
Temrneparypsl. CBEpXIpOBOIUMOCTb
61 DnekTpuyecKkuil TOk B Bakyyme. CBoiicTBa 1
ANEKTPOHHBIX MYYKOB
I 0
o | e b s |
POBoA ' P pexola. https://m.edsoo.ru/ff0c84ae
[omynpoBogHUKOBBIE TIPHOOPHI
o 9J‘I€;(TpH‘IGCKHfIgTOI:{ B paCTBopaxKn pacruiaBax . BuGmorexa LIOK
3JEKTPOJIUTOB. DIEKTPOIUTHIECKAS TUCCOLTUALIMS. https://m.edso0.ru/f0c82ba
DIIEeKTpOIn3
DIIEKTpUYECKUN TOK B razax. CaMOCTOSATENbHBINA U bubmmorexa [IOK
64 . 1
HECaMOCTOSITeNIbHBIN pa3psa. Momaus. [Tnazma https://m.edsoo.ru/ff0c84ae
e L
NPaKTHY pUMCHEHHE. BUJIa TEXHUKH
P P bapiit https://m.edsoo.ru/ffOc86fc
Oe3omacHOCTH
KonTponbhas padora o teme « [TocTossHHBIN
3JIEKTPUIECKUI TOK. TOKM B Pa3IMUHBIX Cpeaax» Bubnunoreka [IOK
66 . 1
/Bcepoccwuiickast poBepoyHast paboTta rnpu https://m.edsoo.ru/ff0c8a8a
NPOBEIEHNH Ha OyMa)kHOM HOCHTEIE
67 PesepBHbIit ypok. KoHTposibpHas paboTa mmo Teme 1 Bbubmuorexa LIOK
"DnekTpoarHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHbiii ypok. O6o0maronmi ypok o reMam 1 Bubmuorexa [JOK
10 knacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJIACC

KoauyecTBO yacoB

HJara uzyyenust

DJIeKTPOHHbIe U (POBbIE

Ne Koutpo  Ilpakrtn
Tema ypoxa o0pa3oBaTeJibHbIE
n/n Bcero JbHbIE qyecKkue
pecypcsl
padoThI padoThI
ITocTosTHHBIC MarHUThHI ¥ MX B3aNMOJICHCTBHE.
1 M B N 1 bubmmnoreka [JOK
arHUTHOE IT0J1€. BEKTOp MarHUTHON MHIYKIIHAH.
. P Y https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHON MHAYKIUH
9 MarsauTtHoe noJjie MpoBOAHHUKA ¢ TOKOM. OMbIT 1 Bu6mmoreka [IOK
Opcrena. BzaumoelicTBrE MPOBOIHMUKOB ¢ TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabora «/3yueHne MarHUTHOTO OIS 1 1 bubmmoreka [HOK
KaTYILIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
efiCTBME MarHUTHOI'O IIOJISI Ha POBOJIHUK C TOKOM.
4 J(:?[ a Amrepa. JJabopaTtopHa ago a «McciegoBanue 1 1 bubmorexa [IOK
nia Amrepa. TOpHAs ta «/ccienoBanu
. P PatopHas p https://m.edsoo.ru/ff0c9ac0
JICHCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
elfCTBHE MarHUTHOTO IOJIS Ha JBIKYIYIOCS
5 A C 1 AABIDIY Py 5 1 butmmoreka [IOK
3apsokennyro yactuiy. Cuna Jlopenra. PaboTa cumisl
P y Y P https://m.edsoo.ru/ffoc9df4
Jlopenua
OnexkTpoMarHuTHas HHAYKIM. [I0TOk BekTopa
6 marautHOW uHayKuu. D/C nHayKimu. 3akoH 1
3JIEKTPOMATrHUTHOW UHAYKIIMU Dapajes
7 JlaGoparopHas pabota «lccienoBanue sIBICHUS 1 1 bubnuotexa [JOK
ANIEKTPOMATrHUTHOMN MHTYKITHI https://m.edsoo.ru/ff0cals0
NunyktuBHOCTE. SIBIIenne camonHAyKimn. DJIC
8 o 5 v A 1 bubnmnoreka [HOK
CaMOMHIYKIUHA. DHEPTHUS MATHUTHOTO MOJISI KATYILIKH
Y P Y https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMArHuTHOE T0JIe
TexHUYeCKUE yCTPOKCTBA M HX IPUMEHECHHE:
9 MTOCTOSTHHBIE MarHUTHI, 3JICKTPOMArHUTHI, 1

QJICKTPOABUTATCIIb, YCKOPUTEIN 3JIEMCHTAPHBIX
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YaCTHl, MTHAYKIIMOHHAA IICYb

10 Oo6o06maromnmii ypok «MarHuTHOE ToJIe. bubmunoreka [JOK
DJeKTpOMarHuTHAsE HHIYKIHSD https://m.edsoo.ru/ff0cab82
1 KontponbHas pabora o Teme « MarauTHoe moie. Bu6mmoreka LIOK
DJIeKTpOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcad58
CB0OOIHBIE MEXAHUYECKUE KOJIEOAaHNSI.
12 FapMOfII/IIIeCKI/IC KonebaHus. YpaBHEHHE bubmmoreica LIOK
N https://m.edsoo.ru/ffOcaf06
rapMoOHHYECKUX KojeOanuii. [IpeBpaienue s3nepruu
Jlaboparopnas pabora «VccnenqoBanne 3aBUCUMOCTH
13 MepHoa MaBIX KOJIeOaHHd Tpy3a Ha HUTH OT JITHHEI
HUTH U Macchbl rpy3a»
Koneb6arenpupiii koHTYp. CBOOOTHBIE
3JIEKTPOMAarHUTHBIE KOJeOaHHs B HICaIbHOM
14 KOJI€6I:1TCHI>HOM KOHTYype. AHAJIOTHS MEKIY bubmmorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUUECKUMH U 3JIEKTPOMAarHUTHBIMU
KoJIeOaHUsIMU
15 ®opmyna TomcoHa. 3aKOH COXPAHEHUS SJHEPTUU B bu6imoreka [IOK
UJiealIbHOM KOJIe0aTeIbHOM KOHTYpPE https://m.edsoo.ru/ff0cb9c4
[Ipencrasnenue o 3aTyxaromuXx KoaeOaHMUIX.
16 BEIHI;’X(,I[GHHLIG Mexalfnqeczlne koneOaHus. Pe3onanc. bubmmorexa LIOK
https://m.edsoo.ru/ffOcbb86
BriHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs
[TepemeHnHbIi Tok. CHHYCOUAANbHBIN HEpPEMEHHBII
17 TOI?. MomHnocTb HepeMzHHOfO TOKA. AMEHI/IT}I}IHOG u bubmoreta LIOK
. https://m.edsoo.ru/ffOcbd34
JeicTByIONIee 3HAaUCHHE CHIIbl TOKA M HANPSDKEHUS
18 Tpancdopmatop. IIponsBoacTBo, nepenaya u
noTpedJIeHNe EKTPUIESCKOH DHEPTUH
YCTpoHCTBO ¥ IPAKTUIECKOE TIPUMEHEHHE
19 BHeIf)TpI/I‘IeCKOFOPSBOHKa reHepZTopa MEPEMEHHOT0 bubmoreta LIOK
3 ’ https://m.edsoo.ru/ff0cc324
TOKa, JIMHUH 3JIeKTponepenayd
20 DKOJIOTHYECKUE PUCKU IPH IIPOU3BOJICTBE

anexTposHeprun. KynbTypa uCoan30BaHAS
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DJICKTPOSHCPIUU B HOBCGI{HGBHOﬁ KHU3HU

MexaHnn4deckue BOJIHBI, YCJIOBUA paCIIpOCTPAHCHUA.

bubmmoreka [JOK

21 [epuoa. CxkopocTh pacnpocTpaHeHHS U TMHA BOJHBI. https://m.edsoo.ru/ff0cca54
ITonepeunsle n NPOOIbHBIE BOJIHBI
99 3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. Bricora bubamoreka [HOK
ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DJeKTpOMarHUTHBIC BOJIHBI, UX CBOWCTBA U CKOPOCTb. Bu6mmoreka LIOK
[ITkasa 3J1eKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHuune! paguoces3u u TenesuaeHus. Pazsutue
cpeacts cBs3u. Pagnonokanus
bubnmnoreka IJOK
25 KonTponbras pabora «KonebaHus u BOIHBD) https://m.edsoo.ru/f0cchf8
[IpssMonuHENHOE pacIpOCTPaHEHUE CBETA B
26 0§H0p0HHOﬁ cpen}; T(?qe;lzmﬁ WCTOYHHK cBeTa. Jlyd bubmmorexa LIOK
https://m.edsoo.ru/ff0cd350
cBeTa
97 Otpakenne cBeta. 3aKOHBI OTPAKCHUS CBETA. bubnuotexa [{OK
[MTocTpoeHue n300pakeHHi B IUIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue csera. [lonHOE BHYTpEHHEE OTPAKEHUE. bubanoreka [HOK
IMpenenbHbII yro MOJIHOTO BHYTPEHHETO OTPaKEHHSI https://m.edsoo.ru/ff0cd7{6
JlaboparopHas pabora «3MepeHne moka3aTens bu6imoreka [IOK
29
MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunsel. [Toctpoenue n3obpaxeHwuii B un3e. Dopmyiia bubmuotexa [IOK
TOHKO# JIMH3BI. Y BEIMYEHUE JTMH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabora «VccinenoBanue CBOMCTB
n300paKeHUH B TMH3AX)
Hucnepcus cBera. CIOXKHBIN cOCTaB OEJIOTO CBETA.
32 LBer. JJaboparopnas pabora «Habonenue
JHCIIEPCUU CBETa»
33 Wntepdepennns ceera. dudpaxuus ceera. Bbu6immoreka [IOK

Hudpaxaronnas pemeérka

https://m.edsoo.ru/ffOced22
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bubmuoreka [IOK

34 ITonepeunocTh cBeTOBBIX BOJH. [lonsipu3zaiius cBeta https://m.edsoo.ru/ffocfo2e
35 Onrtudeckre npruOOPHI U yCTPOICTBA U YCIOBUS HX
0e30macHOro MPUMEHEHHUS
36 I"paHu1bl TPUMEHUMOCTH KJIACCUUYECKON MEXaHUKH. bubmmoreka [JOK
[MocTynatel cienuaIbHON TEOPUU OTHOCUTEILHOCTH https://m.edso0.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe IJICHUE bubmmnoreka [JOK
BPEMCHHU M COKPAIICHUE [THHBI https://m.edsoo.ru/ff0cfa42
38 OHeprusi ¥ UMIYJIbC PEISATUBUCTCKON yacTULbl. CBSI3b bubamnoreka [HOK
MAacChl C SHEPrHed U UMITYJILCOM. DHEPTHUSI TOKOSI https://m.edsoo.ru/ff0cfc68
39 KonTponbHas padora «Ontuka. OCHOBHI CIIEITHATEHON bubmmoreka [HOK
TEOPUU OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [Inanka. DHeprust 1 UMITYJIbC Bu6mmoreka [IOK
dortoHa https://m.edsoo.ru/ffOcfel6
a1 OtxpsiTHe 1 uccienoBanne Gporodddexra. OnbITH A. bubmmoreka [HOK
I'. Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akoHsb! poroaddexTa. YpaBHeHUe DWHIITEHA TS bu6imoreka [IOK
dororddexra. «Kpacuas rpanuia» Gorosdpdexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. OnpiTe [1. H. JIeGenena. bubmuotexa [IOK
XuMmuyeckoe NeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueCcKHe yCTpOcTBA U IPAKTHYECKOE
44 MPUMEHEHHUE: (POTOIEMEHT, (POTONATUHK, COTHEUHAS
Oarapesi, CBETOIUOT
45 Pemenue 3amad mo Teme «JeMEHTHI KBAHTOBOM bu6nmoreka IJOK
OIITHKI https://m.edsoo.ru/ff0d0302
46 Mogens atoma Tomcona. Oneitel Pezepdopaa mo Bbub6imoreka [IOK
paccesHurO o-yactuil. [ImanerapHas Mozeas aToMa https://m.edsoo.ru/ff0d091a
bu6mmotexa [{OK
47 Hoctysarst bopa https://m.edS(I)lo.ru/fdeOafa
48 Uznydenue n norsomienne GOTOHOB IPH NEPEXoae Bbub6imoreka [IOK



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

aToMa C OHOI0 YPOBHs 3HEPTHU Ha Apyrou. Buasl
CIIEKTPOB

https://m.edsoo.ru/ff0dOafa

49

Bonnossie cBoiicTBa yactuil. Bonusl ne bpoitns.
KopmyckynspHo-BomHOBO# ayann3M. CIIOHTaHHOE U
BBIHYKJIEHHOE U3JIyYEHUE

butmuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTxkpbiTHE pagroakTUBHOCTH. OnbiThl Pe3epdopa mo
OTIPEIETICHHUIO COCTaBa PATNOAKTHBHOTO U3ITYICHUS

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

51

52

53

CgoiicTBa anba-, 6eta-, ramMmma-u3nydeHus. Brusaue
PaaoaKTUBHOCTH HA KUBBIE OPTaHU3MbI

OTKpbITHE IPOTOHA U HeWTpOoHA. M30TOTEI. ANbda-
pacmaj. DIeKTPOHHBIH U TIO3UTPOHHBIHN OeTa-pacmal.
l'amma-uznyyenue

DHeprus CBs3U HyKJIOHOB B siipe. SInepHble peakuu.
SAnepusiii peaktop. [1po0OaeMbl, MePCIEKTHBHI,
9KOJIOTMYECKHUE ACTIEKTHI AIEPHOI SHEPreTHKU

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0d1162

bubnuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

55

OnemeHTapHbIe YacTHUIIbI. OTKPBITHE TO3UTPOHA.
MeToabl HaOIIOAEHUS U PETUCTPALMY 3JIEMEHTAPHBIX
gactutl. Kpyrierit cton «OyHnaMeHTanbHbIE
B3anMOecTBUA. EMMHCTBO (hM3NYECKON KapTHHBI
MUDPa»

Oransl pa3BuTHs actpoHoMuu. [Ipukinanaoe u
MHPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMUU. Bus
3BE€3aHOTO HebOa. Co3BE3 ML, IPKUE 3BE3/IBI, TUIAHETHI,
X Buaumoe Asrmkenne. CoaHeuHast cucTeMa

butmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

56

Comnare. ComHeyHast akTUBHOCTE. MICTOUHUK dHEpPTrUn
ComnHia u 38831

57

58

3BE37BI, MX OCHOBHBIE XapPaKTEPUCTHKH. 3BE3BI
[JIaBHOM MOCIIEZI0BAaTENBHOCTH. BHyTpeHHEE CTpoeHMe
3B€311. COBpEeMEHHBIE IIPEJCTABICHUS O
MIPOUCXOXKIEHUH U dBoJronnu CoHIa U 3BE31

Mneunsiii [Tyte — nama "anaktuka. [lonoxenue n
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nekenue Connia B [Nanmaktuke. ["anaktuku. YEpHbie
JBIPBI B sIAPax TaJlaKkTUK

Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro

59 1
B3pbIBa. PenukroBoe u3nydeHne. MeraranakTika

60 Hepemiennpie npo0ieMbl aCTPOHOMHH 1

61 KontponbHas pabota «1eMeHTBl aCTPOHOMHH U 1
acTpoU3UKN»
O6o00maromuii ypok. Poib (pM3MKH 1 aCTPOHOMUU B

62 IKOHOMMYECKOH, TEXHOIOTHUYECKOM, COLUAILHOM 1 1
THYECKOH chepax JAesiTeNbHOCTH YeToBeKa

63 Oo6o06maromuit ypok. Poib u MecTo (husuku u 1
ACTPOHOMUU B COBPEMEHHOI HAyYHOM KapTHHE MUpa
O6o0matomumii ypok. Ponb ¢pusudeckoii Teopuu B

64 (hopMHUPOBaHUH MIPEACTABICHUH O (HU3NIECKOM 1
KapTHHE MHpPa
O6o0maronuii ypok. Mecto Gpu3nueckoil KapTHHBI

65 MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX MPEICTABICHUN O TIPUPOJIE

66 PesepBHbIi ypok. MarsuTtHoe 1ouie. 1
DJeKTpOMarHUTHAs HHIYKIUS

67 PesepBHblii ypok. Ontuka. OCHOBBI CIIEITHATIEHON 1
TEOPUH OTHOCUTEIHLHOCTH
Pezepnslii ypok. KBantoBast ¢puzuka. DneMeHTh bu6imoreka [IOK

68 1
ACTPOHOMHUH M aCTPODUIUKH https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYEHUKA

» ®usuka, 10 knace/ Mskumes ['.4., Byxosues b.b., Corckuii H.H. non penakiueii [lapdentbeBoit
H.A., AkumonepHoe obmiectBo «M3natenbcTBo «lIpocBemenuey
» ®usnka, 11 xmace/ Mskumes ['.J1., Byxosues b.b., Yapyrua B.M. non penaxueit [lapdentpeBoit
H.A., Akumonepnoe obmiectBo «M3natenscTBo «lIpocBemeHuey

METOANYECKUE MATEPUAJIbI U151 YYUTEJIS
BeennreCaernana Tuxomupora: @usnka. 10-11 xiracc. Metonndeckre MaTeprabl sl YIATEIS.
bazoBslit u yriyonennsiit ypoau. ®I'OC

[MonpoGHuee: https://www.labirint.ru/books/455658/
3abotuH B. A.

3-12 ®usmka : KOHTPOIb 3HAHWA, YMEHUH 1 HAaBBIKOB ydamuxcs 10—11 xi1. obmeodpasosar.
YUpexACHUI : 0a30BBII
¥ ipod L. ypOBHH : KH. 1y yumtens / B. A. 3a6oTuH,

B. H. Komuccapos. — M. : IIpocsewenue, 2008. — 64 c.,

Hlunos B. @. [ToypouHoe MiaHUpOBaHUE MMOATOTOBICHO K yueOHUKY «Dusmka» amns 10 kiacca
aBtopoB . 5. Msikumesa, b. b. ByxoBuesa, H. H. Corckoro u k yuebnuky «®usuka» mist 11 xnacca
aBtopoB I'. A. Msxumesa, M3gatensctBo «IIpocBemenuey, 2013

Caypos 1O. A.

®dusuka. [loypounsie pa3padorku. 10 Kiacc : mocooue st

obmeobpazosat. opranm3anuii / FO. A. Caypos. — 3-e u3.,
nepepad. — M. : Ilpocsemenue, 2015.

Caypos IO. A.

C21 ®uzuka. [Toypounsie pazpadorku. 11 kiacc : yueo.
rmocoowue i 001eo0opazoBaT. OpraHu3ani : 0a30BbIA U
yray6it. ypoBuu / FO. A. CaypoB. — 4-e u3n. pom. —

M. : IIpocBenienne, 2017.

JaHHbIC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenurenannsiel. http://www.school.edu.ru - ouinanbHbIi cepBep POCCUICKOTO MIKOIBHOTO
o0pa3oBaHws.

2. http://festival.1september.ru — @ectuBans negarorndeckux uaen «1 ceHTIOps» — caMblii MACCOBBIN
negarorndeckuit Gopym B Poccuu, KOTOPBIi 1aeT BO3MOXKHOCTh KaXKIOMY YUUTEIIO MPEICTABUTD CBOIO
[earoruIecKyro Her, Ony0IuKoBaTh COOCTBEHHbBIE METOANIECKHE Pa3paObOTKHU, MOJCTUTHCS C
KOJUIEraMH CBOMMH IPEACTABICHUSIMU O MPENOAaBaHHH.

3. http://www.riis.ru — MexxayHapoaHas o0pa3oBartesibHas aCCOIMAIUs. 3a1aul — COACHCTBIE
Pa3BUTHIO 00pa30BaHMs B PA3IMYHBIX 00IACTSX.

4. https://www.metod-kopilka.ru/fizika.html — Bugeoypoku, npe3eHTaIum, KOHCIEKThI, TECTHI,
IUIAHWPOBAHUE U JIP. MAaTEepUAIIBI IO QU3HUKeE.

5. http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe HUIBEMBI TIO (DU3UKE IO Pa3aEIaM.

6. http://metodportal.ru/articles/srednjaja-shkola — meToanueckuii mopras.

7. https://simplescience.ru/collection/video — ¢huznveckue onbITH B OBITY.

8. https://resh.edu.ru — Poccuiickas 31eKTpoHHas IIIKOJIa






