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HHOACHUTEJIBHAA 3AIINCKA

IIporpamma 1no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE cpeaHero ooOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIO)KEHUH U TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBarensHOU porpammel, npeacraBieHHbIXx B DI'OC COO, a takke ¢ yuérom (enepanbHOi
paloueil mporpaMmbl BOCHUTAHUS M KOHLENIUK IIpernojaBaHus yueOHoro npeaMera «Pusnka» B
oOpa3oBaTenbHbIX  oOpranusauusx Poccuiickoit  ®epepauuu, peanu3ylOlUX  OCHOBHBIE
o0pa3zoBaTenbHbIC POTPAMMBI.

Coneprkanue mporpamMmmsl o (U3MKe HApaBiIeHO HAa (POPMUPOBAHNE €CTECTBEHHO-HAYIHOM
KapTUHbI Mupa oOyuatomuxcs 10—11 kmaccoB nmpu oOyueHuu ux (usnke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JEATENIbHOCTHOro moxaxona. IlporpaMma 1o ¢u3nke COOTBETCTBYET
tpedoBanusiMm OI'OC COO k miuaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yibrataM OOyd€HHs, a TaKKE YUYMTHIBAET HEOOXOJUMOCTh pealM3alli MEXKIPEAMETHBIX
cBsi3el (U3MKU C eCTeCTBEHHO-Hay4YHbIMH Yy4yeOHbIMM mpeameramu. B Hell ompepenstoTcs
OCHOBHBIC II€JIM M3y4eHUs (PU3UKM HAa YPOBHE CpeIHero obuero oOpa3oBaHus, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHHS Kypca (DU3HMKH: JTMYHOCTHBIE, METAIIPEIMETHBIC, IpeAMETHBIE (Ha 6a30BOM
YPOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

® UIAHUpPYEMBIE pe3yJIbTaThl OCBOCHHS Kypca (pu3uky Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIPEMETHBIE PE3YNIbTAThI 110 T01aM O0YUYEeHHUS;
e cojaepxkaHue yueOHoro npeamera «Du3uKay 1Mo rogaM o0ydeHHUS.

du3nka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPUPOJIBI, BHICTYMAs B KauecTBE y4eOHOTo
IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHUNW 00 OKpYXarolleM MHUpE.
HIkonpHBIE Kypc (U3MKH — CHCTEMOOOpa3yloIUi JUIsl €CTeCTBEHHO-HAayUHBIX Y4e€OHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBIEHUH, H3ydaeMbIX
XUMHUeH, Ouonorue, ¢uznueckoit reorpadueir n actpoHomuei. lVcnonb3oBaHue M aKTHBHOE
pUMEHEeHHEe (PU3MUECKUX 3HAHUHM ONpeNieNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHI
B c(epe HHEPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHS HOBBIX MaTepHalloB C
3aJlaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenne pu3nku BHOCUT OCHOBHOM BKJIaJa B (hOpPMHUpPOBaHUE
€CTECTBEHHO-HAyYHOW KapTHHBI Mupa oOyyaromuxcs, B (OpMHUPOBaHHE YMEHHH NPUMEHSThH
Hay4HbII METO/] O3HAHUS MTPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUI.

B ocHOBY kypca ¢hu3uku mjis ypoBHS CpeIHETo o01Iero o0pa3oBaHus MOJOXKEH Pl UIEH,
KOTOpbIE MO’KHO paccCMaTpHUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SIBIISICTCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepHuaj U3 BCeX pa3fesioB (PM3MKM, BKIIOYAET KaK BOMPOCH KIACCHYECKOH, Tak U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepuan Kypca QU3UKH 0ObeTUHEH BOKPYT
¢usnueckux teopuil. Benymmm B kypce siBisieTcst popMUpPOBaHUE MPEJICTABICHUHI O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoesa ecymanumapuszayuu. EE peanuzanus mnpearnonaraeT HCIOJb30BaHHE T'YMaHUTApHOTO
MoTeHIrana (PU3NUecKOl HayKu, OCMBICIIEHHE CBSI3M Pa3BUTHS (PU3MKHU C pa3BUTHEM OOLIECTBa, a
TaKXXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MTPOOIEMaMHU.

Hoes npuknaonoi nanpasnennocmu. Kypc Gu3nku npeanonaraetT 3HakOMCTBO € ITUPOKUM
KpPYIOM TEXHHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUH U3yYE€HHBIX TEOPHI U 3aKOHOB.

Hoesn sxonoeuzayuu peannsyercs IOCPEICTBOM BBEAEHUS D3JIEMEHTOB COJEpXKaHMA,
MOCBAIIEHHBIX JKOJOTMYECKHM MpoOjieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3sBUTHEM



TEXHUKU M TEXHOJIOTHH, a TaKkKe 00CYXIEHHUS MPpoOJIeM pallMOHAIILHOTO MPUPOAONOIb30BAHUS U
9KOJIOTUYECKOM 0€30M1acHOCTH.

CrepHEBBIMH 3JIEMEHTaMM Kypca (DU3MKH Ha YpPOBHE CpeaHero ooluiero obpa3oBaHus
ABISIOTCS  (u3nveckue Teopuu ((GopMuUpoOBaHHE TPENCTABICHUH O CTPYKType IOCTPOCHHUS
¢usnveckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TPHHLIUIOB B COBPEMEHHBIX
IPEJCTABICHUAX O IPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPUH, A ONHUCAHUS ECTECTBEHHO-
Hay4HbIX SBJICHUH U IIPOLIECCOB).

CuCTeMHO-EeSITETbHOCTHBIN MOAX0A B Kypce (DM3HMKH pealnu3yeTcs MPEexXIe BCETro 3a CUET
OpraHu3alK SKCIIEPUMEHTAIFHON NesTeIbHOCTH oOywarommxcs. Jlins 6a30BOro ypoBHs Kypca
(GU3MKN — 3TO HUCMOJIb30BaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U
a0opaTOpHBIX pabOT, KOTOpbIE B IporpamMme 1o (u3MKe OOBEAMHEHBI B OOIIMH CITHMCOK
YUEHHYECKUX TPAKTUYECKUX paboT. BrlieneHne B yKa3aHHOM MEpeYHE JIAOOpaTOPHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS W OIICHKH, OCYIIECTBIISETCS YYaCTHHKAMH 0Opa3oBaTEIbHOTO
mporecca UCXOAsl U3 OCOOCHHOCTEH IUIaHMPOBAHMS M OCHAlleHUs kabuHera ¢usuku. IIpu stom
obecrieynBaeTcsi OBJIAJeHHE OOYJArOIMMHUCS YMEHHUSIMH IPOBOJUTH KOCBEHHbBIE H3MEpPEHUS,
WCCIICIOBAHMSI 3aBUCHUMOCTEH (M3MUECKMX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUIOKEHHBIX THITOTES.

Bbosbioe BHMMaHuE yaemseTcs PELICHHI0 PacdETHBIX M KayecTBEHHBIX 3aj1ad. Ilpu stom
IUI pacy€THBIX 3ajjauy MPUOPUTETOM SIBIIAIOTCS 3aJjaud C SIBHO 3aJaHHON (U3MYECKOIl MOENbIo,
MO3BOJISIONINE MPUMEHATh N3YYE€HHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszerna Kypca,
TaK M WMHTETPUPYS 3HAHHWA W3 Pa3HBIX pas3aenoB. i KauecTBEHHBIX 3aad MPHOPHTETOM
ABIIIOTCSL 3aJaHMsd Ha OObSACHEHHE TNPOTEKaHUS (U3NYECKHX SBIEHUM M TPOLECCOB B
OKpy’Karomiel »XHU3HHU, TpeOyromue BblOOpa (U3MYECKOW MOJENM JUI CHUTYallud MPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusimu PI'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecreyeHnto yueOHoro npoiecca 0a30BbIii ypoBeHb Kypca (PM3UKHU Ha YPOBHE CPEAHEr0 OOLIEero
00pa3oBaHMs JODKEH M3y4aTbCs B YCIOBHSX NPEAMETHOro KaOMHeTa (PU3MKH WM B YCIOBHUSX
WHTETPUPOBAHHOTO KaOMHETa MPEJAMETOB €CTECTBEHHO-HAyYyHOro IUKiIa. B kabuHere ¢u3nku
JOJKHO OBITh HEoOXOoauMoe J1abopaTOpHOE OOOpYNOBAaHUE [UIsl BBIMOJHEHHUS YKa3aHHBIX B
nporpamMme 1o (pu3MKe yYeHMYECKUX MPaKTUYECKUX paboT U IEMOHCTPALlMOHHOE 000py/JOBAHUE.

JleMOoHCTpallMOHHOEe  00opynoBaHue (opMupyercs B COOTBETCTBUM C  NPUHIMIIOM
MUHUMAaJIBHON JOCTAaTOYHOCTH M O0ECTIeUMBAET IOCTAHOBKY IEPEYMCIICHHBIX B MPOTpaMME I10
¢u3nMKe KIFOYEBBIX JEMOHCTPAlMH ISl MCCIEOBAaHUS HM3y4YaeMbIX SBICHHH H TPOIECCOB,
SMIMPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JIaGoparopHoe 00opyIoBaHKE AJISl YICHUYECKUX MPAKTHUYECKUX paboT popMupyercs B Buje
TEMaTHYECKNX KOMIUIEKTOB W OOecCreumBaeTcs B pacdyére OJHOTO0 KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. Temaruyeckue KOMILUIEKThI J1a0OpaTOpPHOTO OOOPYIAOBAaHMSI JOJKHBI OBITH
MOCTPOEHBl Ha KOMIUIEKCHOM HMCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH LETSIMH U3Y4Y€HUS PU3UKU B 001IEM 00pa30BaHUU SIBIISIOTCS:

e (opMHUpOBaHME MHTEpECA U CTPEMJICHHUS O0YYAIOIUXCS K HAYYHOMY M3YYEHHIO TIPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TPEACTABICHUH O HAYYHOM METOJEe TMO3HaHUA U  (POPMHUPOBAHUE
HCCIIEI0BATENBCKOTO OTHOILEHUS K OKPY KAIOLIUM SIBIICHUSM;

e (opMHUpOBaHME HAYyYHOTO MHUPOBO33PEHHUSI KaK pPe3ylbTaTa HM3y4eHHsS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAITBHBIX 3aKOHOB (PU3UKH;



e  (opmupoBaHHE yMEHUN OOBACHATH SIBICHUS C HCIOJB30BAHMEM (PU3MYECKUX 3HAHUM U
HAy4YHBIX J0Ka3aTEJbCTB;

e (opMHUpOBaHME NPEACTABICHUN O POJIU (PUUKHU TSl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTHM.

JlocTuxkenue 3Tux 1eneil o0ecrneunBaeTcs pelieHueM CIeAYIOUMX 3a/1a4 B MPOIIeCcCe U3YUCHUS
Kypca (U3MKU Ha YPOBHE CpeHEro O0IIero 00pa3oBaHus:

e puoOpeTeHHEe CHUCTeMbl 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SIEKTPOAUHAMHKY, KBAHTOBYIO (DU3HUKY U
AJIEMEHTHI aCTPOPUUKH;

e  (opmupoBaHHE YMEHHUI MPUMEHITh TEOPETUUECKUE 3HAHUS ISl 0ObACHEHUST (PUBNUECKUX
SIBJICHUH B IPUPOJC U JIJISI IPUHATHUS TPAKTUYECKUX PEIICHUN B MTOBCEIHEBHOU KU3HH;

®  OCBOCHHE CIIOCOOOB PEUICHMS PA3IUYHBIX 33/1a4 C SIBHO 33JaHHONW (PU3NYECKON MOJENbIO,
3aa4, MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3/aHue (U3UYECKOM MOJENH, aJeKBATHOU
YCIIOBUSIM 3a71auu;

e [oHUMaHHWE (U3MYECKUX OCHOB W TMPHUHIIMIIOB JICHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

e OBJQJICHUE METOJAAMU CAMOCTOSITEIHHOTO IJIAHUPOBAHUS W TPOBEIACHHUS (PUIUIECKUX
SKCIIEPUMEHTOB, aHalM3a MW UHTEpIpeTauud UHpOpMalKMU, ONPENCICHUsS OCTOBEPHOCTH
MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JaHME YCIIOBUU HJsl Pa3BUTHUS YMEHUH MPOEKTHO-HCCIEAOBATEIbCKOM, TBOPUYECKOM
NESITEIbHOCTH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHM
orBoguTcs 136 yacos: B 10 kiacce — 68 gacoB (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipennaraemslif B mporpamMme 1o (pu3MKe rnepeueHb Jad0paTOPHBIX U MPAKTUYECKUX padboT
SBJIIETCS PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOpP MpPOBEACHMs J1abOpaTOPHBIX paboT u
OIIBITOB C Y4ETOM MHIUBUAYAIbHBIX OCOOCHHOCTEH 00Yy4aroLIXCs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUSA
®usuka — Hayka o npupozge. Hayunele meTonsl mo3HaHus OKpyXkarouiero mupa. Poib
SKCHEPUMEHTA U TEOPUH B MIPOIIECcCe TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SIBICHUH W mpoueccoB. Hayunesie tumores3bl. Du3nueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.
Ponmp m Mecto ¢u3uku B (QOPMHPOBAHMM COBPEMEHHOM HAay4yHOW KapTHHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIIOJICH.
Jlemoncmpayuu
Amnainorossle U HU(PPOBbIE U3MEPUTEIbHbIEC IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBuxkeHUE. OTHOCHTENIBHOCTh MEXaHMYECKOro JBukeHud. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKopocTh (CpedHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOpEHHUE
MaTepUaIbHOW TOYKH, UX MPOEKLUUU HA OCHU CUCTEMbl KoopauHar. ClloKEeHHE NMepeMEeleHU U
CJIOKE€HUE CKOPOCTEM.

PaBHOMEepHOE M PaBHOYCKOpEHHOE MpPsIMOJUHEIHOE ABIMKEeHHE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe magenue. Y ckopeHrue CBOOOIHOTO MaICHHS.

KpuBonuneiiHoe naBuxkeHue. JI[BUKEHHE MaTEpUAIbHOW TOYKM TIO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOAYJII0 CKOPOCTBIO. YTJIOBask CKOPOCTb, JIMHENHAsA CKOpocTh. [lepuoxa u dacrora
oOparnienus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHudeckue ycTpoucTBa U IMPAKTUYECKOE IPUMEHEHHUE: CIIUIAOMETP, IBH)KEHHE CHAPSIOB,
LIETTHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

e  Mogenp cucTeMbl OTCYETA, WILTIOCTPALIS KHHEMAaTHYECKUX XAPAKTEPUCTHK JIBUKCHUS.

e [IpeoOpa3oBaHue IBUKEHHI C HCIIOIB30BaHUEM MPOCTHIX MEXAHU3MOB.

e IlageHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

e HaOGnronenue IBUKEHUS Tea, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

e l3mepenue yckopeHHs cBOOOIHOTO MaACHUS.

e HanpasieHue CKOPOCTH IIPU ABUKEHUH 110 OKPYKHOCTH.

o  Vuenuueckuii sxcnepumenm, nabopamopHule pabomoi

e lI3ydyeHue HEPaBHOMEPHOI'O JBHKEHHUS C LIEIBIO ONPEIEIICHNS] MTHOBEHHOW CKOPOCTH.

e lccnenoBaHne COOTHOWIEHUS MEXYy IYTSIMH, IPOMJEHHBIMH TEJIOM 3a MOCIEA0BATEIbHbIE
paBHBIE TIPOMEXYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBH)KEHUM C HAa4YaJIbHOM CKOPOCTBIO,
PaBHOU HYIIIO.

e lI3ydyeHue IBM)KEHMS IIApUKA B BA3KOM KHUIKOCTH.

e l3yyeHue ABHKEHUS Tella, OPOLUIEHHOT'O TOPU3OHTAIBHO.

Tema 2. lunamuka

IIpunnun otHocurensHocTH [ammies. Ilepseiii 3akoH HproToHa. MHepuuanbHble CUCTEMBI
oTCu€rTa.

Macca tema. Cuna. Ilpunuun cynepno3uuuu cui. Bropodt 3akoH HerooToHa miist
MaTepuanbHOU TOYKU. Tperuii 3akoH HbI0TOHA U1t MaTEpUAJIBHBIX TOYEK.



3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Bunbl TpeHus (1mokos, ckonbxenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJBKEHUS M cuia TpeHus mokos. Koadoumuent tpenus. Cuna cOnpoTUBICHUS TPU
JBUKEHHUHM TENa B KUAKOCTU WM rase.

[TocTynaTenbHOE U BpallaTesIbHOE ABHKEHUE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpalleHusd. [linedo cunbl. Y ciloBus paBHOBECHS TBEPIOTO
Tena.

TexHnueckue ycTpOHCTBa M MPAKTUYECKOE IPUMEHEHME: MOALIMIHUKU, JABM)KEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

e SIBneHue uHepuuu.

e (CpaBHEHHE MacC B3aUMOJIEHCTBYIOIIMX TEJI.

e Bropoii 3akoH HeroToHa.

e lI3mepeHnue cui.

e (CrnoxxeHue CHIL

e  3aBHUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMaruu.

e Hesecomocts. Bec Tenna npu ycKOpeHHOM NOABEME U MAJICHUU.

e (CpaBHEHHUE CHJI TPEHHUS [TOKOSI, KAUEHHUS U CKOJIbKECHHUSI.

e  VYciosus paBHOBecHs TBEpAOro Tena. Buasl paBHOBECHS.

e Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

e l3yueHue ABMKeHUs OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

e lccaenoBanue 3aBUCUMOCTH CHJI YINPYTOCTH, BO3ZHUKAIOLIMX B NPYXKHHE U PE3MHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPALICHUSI.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Hmnynbe MaTepuanbHOM TOUKH (Tena), CUCTEMbl MaTepUAIbHBIX TOYEK. MIMITyJIbC CHIIBI U
M3MEHEHNE UMITyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckast sHeprus marepuagbHOW ToukHu. Teopema 00 HM3MEHEHUM KHHETHYECKOM
SHEPTrUH.

[TorenunanbHas sHeprus. [loTeHumanbHas 3Heprust ynpyro n1eGopMHUpOBaHHON MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[loreHnuanbHble U HEMOTEHUHUANbHbIE CHIBL. CBs3b PabOThl HEMOTEHLIMATBHBIX CHI C
N3MEHEHUEM MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAHUYECKOM dHEPIUU.

VYupyrue u Heynpyrue CTOJIKHOBEHHSL.

TexHuueckue yCTpONCTBA M NMPAKTUYECKOE NPHUMEHEHUE: BOJOMET, KOMNEp, NMPYKUHHBIA
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexosa MOTeHIMATLHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenne aOCONIOTHO HEYNpPYyroro yjaapa € IOMOLIbIO JIBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.



HccnenoBanmne cBs3u pabOTHl CHIIBI ¢ HM3MEHEHHEM MEXaHWYEeCKOW DJHEpPrud Tena Ha
MIpUMepe PACTKEHHUS] PE3UHOBOT'O HKI'yTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOJIMHAMHKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul

OcHOBHbIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU U UX OINBITHOE 00OCHOBAaHUE.
BbpoynoBckoe nBuxenue. uddysus. Xapaktep ABIKEHUS U B3aUMOJICHCTBUS YACTHI] BEILIECTBA.
Mopnenu CTpoeHHsI Ta30B, KUAKOCTECH U TBEPIBIX TNl U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosinaass ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uaeanbHOro rasa. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KMHETHYECKON TEopuun
uaeadbHOrO rasa. AOCONIOTHas TemIeparypa Kak Mepa cpenHell KHHETHYECKOW OJHEpruu
TEIJIOBOr0O JABMKEHHS dacTull ra3a. [llkana temneparyp KenbBuHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knaneiipona. 3akoH [lanpTona. M3omporeccsl B UACATBHOM Ta3e C MOCTOSHHBIM
KOJMYECTBOM BemiecTBa. [paduueckoe mnpencTaBiIeHHE H3OMPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHUYEeCKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

e Jlemoncmpayuu

e OmbIThl, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, (ororpaguu MoIeKyn
OPraHNUYeCKUX COCTMHECHUH.

e  OmnbiTel 0 U y3UN KUAKOCTEH U TA30B.

e  Mozens OPOYHOBCKOTO JBH)KEHUSI.

e  Mogens onsita lllTepHa.

e OnbITHI, 10Ka3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOIO B3aUMOJCHCTBUS.

e  Mogens, WILTIOCTpUPYIOLIAS IPUPOAY AABICHHUS I'a3a HA CTEHKH COCY/1a.

e OmnbITHl, WUTIOCTPUPYIOIINE YPaBHEHUE COCTOSHUS UJCAIBHOTO T'a3a, N30IPOLECCHI.

e Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

e OmnpeneneHue Macchl BO3JyXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE M3MEpeHHMH 00BEMa
KOMHATBHI, JABJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEM.

e lccrnenoBaHue 3aBUCHMOCTH MEXY ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamurku

TepMonnHamMuueckass cuctema. BHYTpeHHSAsS SHeprus TEPMOAMHAMMYECKOH CHCTEMBI U
criocoObl e€ m3MeHeHus. KonnuecTBo TemnoTsl U padota. BHyTpeHHssT sHeprus 0JHOATOMHOTO
HJIeabHOr0 Ta3a. Buapl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKIMS, U3IIyYCHHE. Y IEeIbHAs
TEITIOEMKOCTD BellecTBa. Koan4yecTBo TEIOTHI Py TEIUIoNnepeaaye.

[Tonsitue 06 annadbatnom mpouecce. [lepBrrit 3akoH TepMoaHAMUKH. [[puMeHeHre epBOTro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUPOE.

Tennoseie Mammubl. [IpuHIUnel AeiicTBus TemaoBbIX MamuH. [IpeoGpa3oBanus sHEpruu B
TerioBbIX MamnHax. Koadduuuent nonesHoro aeictus temiaooi Mamuubl. [{ukn Kapho u ero
KOA(PHUIHUEHT MOJIE3HOTO JAeHCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPT €TUKH.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: [JBUraTellb BHYTPEHHETO
CropaHus, ObITOBOW XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpPEHHEH HHEpPIUM Tela TPU COBEPLICHUHM paOOThI: BBUIET IMPOOKU U3
OYTBUIKHU IO/ IEHCTBUEM CXKAaTOTO BO3/yXa, HarpeBaHue 3(upa B JATYHHOU TPYOKe MyTEM TPEeHUS
(BUICOIEMOHCTpAITHS ).

W3meHeHne BHyTpeHHEHN 3Hepruu (TemiepaTypsl) Teja Ipu TeIuIonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATEsI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTENbHAsS
BJIQKHOCTh BO31yxa. HaceblmeHHbll map. YienpHas TerwioTa napooOpa3oBaHHs. 3aBUCHMOCTD
TEMIIEPATYpPbI KUIIEHUS OT AABJICHUS.

Teépmoe Temo. Kpucrammueckue u amMmopdHbIe Tella. AHU30TPOIUS CBOWCTB KPHUCTAJIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe MaTepuanbl. [lnaBieHue u KpucTaUM3alMsa. Y AenbHas
teruiorta miasneHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuuyeckue ycTpOHCTBa U MPAKTUUYECKOE IPUMEHEHHME: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TOJTYYEHHs] COBPEMEHHBIX MaTepUajoB, B TOM YMCJIe HAHOMAaTepUAJOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

e (CBolicTBa HACBIIIEHHBIX MTAPOB.

e Kumnenue npu NnOHWKEHHOM JIaBJICHUH.

e  CnocoObl U3MEPEeHHUsT BIAKHOCTH.

e HalGmroneHue HarpeBaHus U IJIABJICHUS KPUCTANINYECKOTO BELECTBA.
e JleMOHCTpanus KpUCTAJUIOB.

e Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi

e l3mepeHne OTHOCUTEIBLHON BIA)KHOCTH BO3/1yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. dnexkmpocmamuxa

Onexrpuzauuss Tel. OJEKTpUYECKHH 3apsia. /J[Ba Buaa DIIEKTpUYECKUX — 3apsiioB.
[IpoBOAHMKY, THUANEKTPUKH U TIOTYTIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/ia.

B3anmopeiicteue  3apsgoB.  3akoH  Kymona.  TodeuHbI  3I€KTpUYECKMM — 3apsn.
Onexrpuueckoe mnosie. Hampsok€HHOCTH  anekTpuyeckoro mnousisd. [IpuHIuMn cynepno3unuu
MEKTPUYECKUX NOJIEH. JINHNN HaNPSy)KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pa6ora cun anekrpocrarnyeckoro nojs. [lorennuunan. Paznocts norenuunanos. [IpoBognuku
U AUBJIEKTPUKH B DJIEKTPOCTATHUECKOM ToJe. [{usnekTpuueckasi IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. IJIEKTPOEMKOCTh IUIOCKOTO KOHJAEHcAaTopa. JHeprus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuueckue yCTpoOHCTBA M MPaKTUYECKOE MPUMEHEHHE: JJIEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJICHHE AJIEKTPONpUOOpPOB, KOHIEHCATOP, KOMHPOBAIbHBII
anmnapar, CTpyWHBbINA IPUHTED.

Jlemoncmpayuu

e  YCTpONCTBO U IPUHLIUII IEUCTBUS JIEKTPOMETpa.
e B3saumonelcTBUE HA3JIEKTPU30BAHHBIX TEI.
e  DJEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEll.



e [IpOBOJHUKHM B 3JIEKTPOCTATUYECKOM TOJIE.

e  DJeKTpocTaTHYecKas 3alluTa.

e J[MAIEKTPUKH B JIEKTPOCTATUYECKOM IOJIE.

e 3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOLAAM IUIACTHH,
pacCTOSIHUS MEXIAY HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

e  DHeprus 3apsKEHHOT0 KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA. VICTOUHMKHM TOKa.
Cuiia Toka. ITocTOSAHHBIN TOK.

Hanpsokenue. 3akon Oma i1 yyacTka LEmu.

DNeKTpUUECKOe CONPOTUBIIEHUE. Y IeJIbHOE CONPOTUBIEHUE BellecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3JEKTPHUUECKOTO TOKA.

DONeKTPOABMKYIAsl CUJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHUKA TOKAa. 3akoH OMa Juis
MOJTHOM (3aMKHYTOM) AyieKTpuueckoil nenu. KopoTkoe 3ambikanue.

DNEeKTpOHHAsl MPOBOAMMOCTD TBEPJABIX METAIOB. 3aBUCUMOCTb COIPOTUBJICHUS METAJLIOB
oT Temreparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHas W TNpUMECHas IPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBoJHUKOBBIE TPHOOPEI.

DNEeKTpUYECKHI TOK B pacTBOpaxX M paciulaBaxX »dJIEKTPOJIUTOB. IJIEKTPOJIUTUUYECKAS
JUCCOTTHAITUS. DIEKTPOIIU3.

OnexTpuueckuil Tok B razax. CaMoCTOATEIbHBIA U HECAMOCTOSTENbHBIN pa3psia. MonHus.
[na3ma.

TexHrUeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
HUCTOYHUKHA TOKA, DJIEKTPOHArpeBaTeibHble MPHUOOPHI, BJIEKTPOOCBETUTENIbHBIE IMPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHbId  JMOA, TEPMUCTOPl U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBII 1MO/I, TaJIbBaHUKA.

Jlemoncmpayuu

e l3mepeHue cuiibl TOKA U HANPSKEHUSI.

e 3aBUCHUMOCTb COIPOTUBIEHUS UMIMHAPUYECKHX MPOBOJHUKOB OT JUIMHBI, IJIOLIAAU
MIONIEPEYHOr0 CEUYEHUsI U MaTepuaa.

e (CwMmemaHHOE COeIMHEHNE IPOBOIHUKOB.

e IIpsamoe u3MepeHue HMEKTPOJABMKYIIEH cwibl. KOpOTKOE 3aMbIKaHHE TaJbBaHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

e  3aBUCHUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

e [IpoBOaUMOCTD INEKTPOIUTOB.

e UckpoBoii pa3psa U MPOBOAMMOCTD BO3AyXa.

e  OJIHOCTOPOHHSS IPOBOAUMOCTb TUO/A.

o Vuenuueckuii s3xcnepumenm, 1a60pamopnvie pabomul

e lI3ydyeHHe CMEMIAHHOTO COEUHEHNS PE3UCTOPOB.

e lI3MepeHune 3MEKTPOABIKYIIEH CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

e HaOGmoneHue 3eKTponu3a.

MesknpeamMeTHble CBSI3H



Wzyuenmne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIEPKATENBHBIX MEXIIPEIMETHBIX CBs3ed C KypcaMH MaTeMaTHKH, OWOJIOTHM, XHMUH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemuvie nowsimus, CBS3aHHBIE C HM3yYCHHMEM METOJOB HAYYHOTO IO3HAHUS:
sBJICHWE, Hay4dHbId (akT, rumore3a, (Qu3uUeckas BeEIMYWHA, 3aKOH, TEOPHs, HAONIIOJCHHUE,
HKCHEPUMEHT, MOAEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, JTUHEWHas (QyHKIMs, napabona, runepbona,
uX rpaduKu U CBOWMCTBA, TPUTOHOMETPUYECKUE (YHKLIUHU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPHI M HMX MPOEKIHWU HAa OCH KOOpAMHAT,
CJI0’KE€HHE BEKTOPOB.

Buonoeusn: MexaHndyeckoe ABMKEHHME B XKHUBOW mpupoze, auddysus, ocMoc, TemIo00MeH
KHUBBIX OPTaHU3MOB (BHIbI TEILIONEPENAu, TEIUIOBOE PABHOBECHE), IEKTPUUCCKUE SIBICHUS B
YKUBOU MIPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJISIpHAsl Macca, TEeIJIOBbIE CBOMCTBA TBEPABIX TeI, )KUIKOCTEH U ra30B, AJIEKTPUYECKHE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOLMALINS, FAJIbBaHHUKA.

T'eoepaghus: BMaxxHOCTHh BO3yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHHH C MCIIOJIb30BAaHHMEM MEXAHM3MOB, YUET TPEHHs B
TEeXHUKE, MNOJIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAaHEHHUs MMITyJbca B TEXHHMKe (pakera,
BOJIOMET W JIpyrHWe), [JBUTATellb BHYTPEHHETO CrOpaHWs, THapoBas TypOuHa, OBITOBOM
XOJOAWIBHHUK, KOHIUIIMOHED, TEXHOJIOTUHU TOJyYSHHUsS] COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIIE
HaHOMaTepHalioB, M  HAHOTEXHOJOIMM,  JJIEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHUE
JIEKTPONIPUOOPOB,  KCEPOKC, CTPYHHBIH HpPHUHTEp, 3JEKTpOHArpeBaTeibHbIE  MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA

IloctosiHHBIE MarHuThl. B3amMmonelcTBHE TIOCTOSIHHBIX MAarHUTOB. MarHutHoe moue.
Bexrop maruutHOM MHAyKUMH. [IpUHIMI Cyneprno3UIMA MarHUTHBIX IOJIeH. JIMHUM MarHUTHON
uHaykuuu. KapTuHa TuHU MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MarHUTOB.

MarautHoe 1ojie MPOBOJHMKA C TOKOM. KapThHa JIWMHMII MHAYKIUHM MAarHMTHOTO MOJIS
JUIMHHOTO TPSMOI0 IPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOI'O IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmnsIT Opcrena. BzanmoaelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOIyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ wmoayinb M HampaBieHue. JIBKEHHE 3apsyKeHHOM YacTUIbl B
OJTHOPOJIHOM MarHUTHOM mojie. Pabota cuibl Jlopenua.

SIBneHHMe HNEKTpOMarHWTHOM HMHAYKIMHM. [lOoTOK BekTOpa MarHUTHOW HHIYKIHH.
ONeKTpOABMKYIIAs CUJIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuU Dapazes.

BuxpeBoe anexkTpuyeckoe Mmose. DIEeKTPOJBMKYIIas CHJIa HHAYKIMU B IPOBOJHUKE,
JBHKYILEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIA CAMOMHIYKIIUH.

OHeprust MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.



TexHuueckue yCTpOCTBA U MIPAKTUYECKOE MPUMEHEHHUE: IMOCTOSIHHbIE MArHUTHI,
3JIEKTPOMATrHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUI, MHIYKIIMOHHAS T1€Yb.
Jlemoncmpayuu
e  OmbIT DpcTena.
e  OTKJIOHEHHE JIEKTPOHHOIO MyYKa MAarHUTHBIM TOJIEM.
e JIMHUM UHAYKIIMU MAarHUTHOTO TOJISI.
e B3saumonelcTBHUE IBYX IIPOBOJHUKOB C TOKOM.
e (Cuna Amrmepa.
e JlelicrBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.
e JSIBneHue 3EKTPOMArHUTHOM MHIYKIIUH.
e [IpaBuno Jlenma.
e  3aBUCUMOCTH DJICKTPOIABMKYIIECH CUIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MArHUTHOTO
IMOTOKa.
e SIBneHHMe CAaMOMHIYKLIHH.
o  Vuenuueckuil sxcnepumenm, 1abopamopHuvle pabomoi
e l3yyeHue MarHUTHOTO OIS KATYIIKH C TOKOM.
e lccnenoBanue neiCTBHS OCTOSSHHOI'O MarHuTa Ha paMKy C TOKOM.
e liccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOogHBIE MexaHHWYeckue KojeOaHus. [apMoHMueckue
koneOanus. Ilepuon, wacrora, ammautyga U (asa kosnebaHuil. I[IpyXHHHBIM MasTHHK.
Matematnueckuii MasTHUK. Y paBHEHHE rapMOHUYECKHUX Kosiebanuil. [IpeBpaiienue sHepruu npu
rapMOHUYECKUX KOJIeOaHUSIX.

KonebarenbHbiii KoHTYyp. CBOOOIHBIE 3IIEKTPOMAarHUTHBIE KOJIEOAHUS B UACATBHOM
KojeOaTeNbHOM KOHTYpe. AHAIOrMs MEXAYy MEXaHWYECKUMH M 3JIEKTPOMarHUTHBIMU
kosneOanusMu. @opmyna TomcoHa. 3akoH COXpaHEHMs] SHEPTrUM B HAEaJIbHOM KOJIEOATEIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxarooluMx KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHWYeCcKHe KoJeOaHus.
Pe3onanc. BeiHyX1eHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

[IepemenHblii TOK. CHHYCOMJAIbHBIN NEPEMEHHBI TOK. MOIIHOCTP NEPEMEHHOIO TOKA.
AMIUIMUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKECHMUSL.

Tpancdopmarop. IIpousBoacTBo, mepenaya U HOTPEOJIEHUE DICKTPUUYECKON SHEPTHH.
DKOJOTHYECKHEe PHUCKM TMpPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa HCHONIb30BaHUS
AJIEKTPOIHEPIHU B ITOBCETHEBHOM JKU3HH.

TexHnueckue yCTpPONCTBA M TNPAKTUYECKOE IPUMEHEHME: DJIEKTPUUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUU JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapameTpoB KoJjieOaTeIbHOW CUCTEMbI (MPY>KUHHBIM WIM MaTeMaTHYeCKUN
MasITHHK).

Ha6nronenue 3aTyxaronmx Koaebanuii.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Hab6mronenue pezonanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.



OcuumiorpaMmbl  (3aBUCMMOCTH  CHJIBI  TOKa W HANpSDKEHUS OT BpPEMEHHU) A
AJICKTPOMArHUTHBIX KOJICOAHUA.

Pe3onanc mpu mocnenoBaTeIbHOM COEAMHEHHHM PE3UCTOpPA, KATYIIKHM WHIYKTUBHOCTH M
KOHJIEHCATOpA.

Mopeinb TUHUU 3IEKTpoIIepeaayun.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOIa MAJIbIX KOJIeOaHWH Irpy3a Ha HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnegoBanue mnepeMEeHHOro TOKa B IEMNM H3 MOCIEIO0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE B0JIHbL

Mexanuyeckue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. CkopocTh pacrpocTpaHeHus U
JUTMHA BOJTHEL. [lomepeunsie u mpo1oiibHbIe BOJMHBL. MHTepdepenius u nudpakins MeXaHUIIeCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. Y CIIOBUSA H3JIYYCHUS SJICKTPOMArHUTHBIX BOJIH. B3amMmHas
opueHTanus BeKTopoB E, B, V B anexrpomaruutHoit BosiHe. CBOKCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpaX€HWEe,  MpeJoMIICHHe,  Toyigpu3anus, audpakmus, wuHTepdepenuus.  CKopocTh
3JIEKTPOMATrHUTHBIX BOJIH.

[lIxana 351eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHE SJIEKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUUMIBI paiuOCBA3U U TeNEBUACHUS. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBasE JUArHOCTHKA B TEXHUKE W MEIUIIMHE, paaap, PaauONpPUEMHUK, TEJIEBHU30D,
aHnTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue U PaCIpPOCTPAHCHHUE TOTIEPEUHBIX U TIPOJIOJILHBIX BOJIH.

Koneb6mromnieecs Teno Kkak HICTOYHUK 3BYKA.

Habmoienue oTpaskeHus U IpeIoMIICHHS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U AUPpakiiniy MEXaHUIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTHM 3ByKa W BBICOTBI TOHAa C aMIUIMTYAOM M YacTOTOM
KoJIeOaHUH.

UccnegoBanue  CBOMCTB  AJNIEKTPOMATHUTHBIX — BOJH:  OTPaKE€HUE,  MPEIOMJICHHE,
nosispu3anus, 1udpakuus, HTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOAHOU Cpelie.
JIy4 cBera. To4yeuHblii HCTOUHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHHsl cBeTa. [locTpoeHune H300paKEHUN B IUIOCKOM
3epKa’e.

[Ipenomnenne cBeta. 3akOoHBI MPEIOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenoMieHusd. [lomHoe BHyTpeHHee oTpakeHue. lIpenenpHbI yrosl MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceera. CnoxxHbINA cocTaB O6enoro ceera. L[Ber.



CobOuparoniue W paccewBarolMe JIMH3bL. ToHkas nwuH3a. @DOKYCHOE pACCTOSIHHE U
ONTHUYECKasi cujia TOHKOM iuH3bL. [locTpoeHue n3o0paskeHuit B COOMpPAIOMIMX U PACCEUBAIOLINX
nuH3ax. PopMyna TOHKOW JUH3bL. Y BEIMYECHHE, TaBAEMOE JTMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonroBas onrtuka. WaTepdepenmms cBera. KorepeHTHbIE WCTOYHHKHU. Y CIIOBUS
HaOJI0/IeHUsI MAKCUMYMOB U MHUHMMYMOB B MHTEpP()EPEHIIMOHHOM KapTHHE OT JIBYX CHH(]Aa3HBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. udpaxnmonnas pemérka. YciaoBue HAOMIOIEHHUS — TJIABHBIX
MaKCHMYMOB IIPH TIaICHU MOHOXPOMATHUYECKOTO CBETa HA JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoHCTBa W MPaKTUYECKOE INPUMEHEHHE: OYKH, Jymna, ¢oToanmnapar,
MPOSKIIMOHHBIN anmapaTt, MEKPOCKOTI, TEIECKOII, BOJIOKOHHASI OTNITHKA, TU(PPAKIIMOHHAS PEIIETKA,
HIOJISIPOU L.

Jlemoncmpayuu

e [IpsmonuHeiiHOE pacnpocTpaHEHUE, OTpaXEHUE U TpeliomieHue cBera. OnTuyeckue
PUOOPHI.

e IlosHOE BHyTpeHHEE oTpakeHue. Moenb CBETOBOAA.

e HccnenoBanue CBOWCTB M300paKEHUM B JIMH3AX.

e  Moenu MUKpPOCKOIIA, TEJIECKOIA.

e HaGmonenue untepdepeHInm cera.

e HaOGmonenue nudpakiuu ceera.

e HalGmroneHue aucnepcuu cBera.

e [lomydeHwue criekTpa ¢ MOMOIIBIO TPU3MBI.

e [lomydeHue cnekTpa ¢ HOMOUIbIO AUPPAKIIMOHHON PEILIETKH.

e HalGmoneHue nonsipusauu cBeTa.

o Vuenuueckuil sxcnepumenm, 1a6opamopHuvle pabomsi

e lI3MmepeHue nokaszaTens NpeIOMIICHUS CTEKJIA.

e HccrenoBanue CBOWCTB M300paKEHHUH B TUH3AX.

e HabGmoieHne 1ucrepcuu cBeTa.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH
['panuubl OPUMEHUMOCTH KJIacCUYeCKoW MexaHukd. [locTynaTel crenuaibHOM TEOpHH
OTHOCUTEJIBHOCTA: HWHBAapUAHTHOCTb MOJYJS CKOPOCTM CB€Ta B  BAaKyymMe, MPUHLUII
OTHOCHTEIBHOCTH DUHINTECHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPALICHHUE JITTUHBI.
OHeprusl ¥ UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € FHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YACTUIIBI. DHEPTUSI TIOKOSL.

Pa3nea 7. KantoBas puszuka
Tema 1. Jnemenmuvt K6aHmMoOBOU ONMUKU
®otonbl. Popmyna [lnanka cBs3u dHEpruHM (HOTOHA C €r0 YaCTOTON. DHEPrUs U UMITYIIbC
¢doroHna.
OtkpeiTue u wuccnenoBanue (ororpdexra. Omnbitel A. I'. CromeroBa. 3aKOHBI
dboToarddekra. YpaBuenue DitHmreitHa s potodddekra. «KpacHas rpanuma» horodddekra.
JlaBrienue cBera. OnwiTse [1. H. JIeOenena.
XUMHUYECKOE ICMCTBHUE CBETA.



TexHuueckue yCTpoWCTBA M MPAKTUYECKOE INPUMEHEHHUE: (POTOITEMEHT, (HOTOAATUMK,
COJIHEYHas Oarapes, CBETOAUOI.

Jlemoncmpayuu
Dot deKT Ha YCTAaHOBKE C IUHKOBOU IJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdexra.
CBeTOqUOI.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -yactuil. [lnmanerapHas
mojenb atoma. [locrynatel bopa. M3nyuenue u moriouieHne (OTOHOB NpH MEPEXOJE aToMa C
OJITHOT'O YPOBHs SHEpruu Ha Apyroi. Buasl ciektpos. ClIEeKTp ypOBHEW SHEPIrUU aTOMa BOAOPOLA.
BousiHoBbIE cBoOMcTBa yacTull. BonHbl ae bpoinsa. KopnyckyasipHO-BOJIHOBOW 1yanu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.
TexHnyeckue yCTpOHMCTBA M INPAKTHYECKOE IPUMEHEHHME: CIIEKTPAIbHBIA  aHAJIN3
(criekTpockoI), 1a3ep, KBAaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
HaGnroneHue nuHeyaThIX CIEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HabmtoneHue nuHeuaToro crekrpa.
Tema 3. Amomnoe aopo
DKCNepUMEHTHI, IOKA3bIBAIOLINE CIO0KHOCTh CTPOCHUS sSApa. OTKPhITHE PaTUOAKTUBHOCTH.
OmneiTel Pesepdopna no omnpeneneHuio coctaBa pajuoakTUBHOTO M3nydeHus. CBoiicTBa aibda-,
Oera-, raMMa-u3NyyeHus. BiausiHue paJoakTUBHOCTH Ha JKHMBbIE OPraHU3MBI.
OTkpeiTHE IPpOoTOHA M HeliTpoHa. HyknonHast monens siapa ['eiizen6epra—lBanenko. 3apsiy
sapa. MaccoBoe uncio saapa. U30Tomsl.
Anbda-pacnaa. DNEKTpOHHBIH M MO3UTPOHHBIM OeTa-pacnaa. ['amMMma-uznydeHue. 3akoH
paAMoOaKTUBHOIO pacnaja.
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
AnepHsle peakuuu. JleneHne U CUHTE3 SAEP.
SAnepueiii  peaktop. TepmosiaepHblii cunte3. [IpoOiembl W MEpPCHEKTUBBI  sIEPHON
JHEPreTUKU. JKOJIOTHUECKUE aCTIEKTHI SAEPHON SHEPTETHKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHULL.
OyHaamMeHTanbHble B3auMoeiicTBusl. EqUHCTBO (pu3nueckoil KapTUHbBI MHpa.
TexHnueckue ycTpolcTBa M IPAKTUYECKOE NPUMEHEHHE: JO3UMETp, KaMmepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TurK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopivie pabomul
HccnenoBanue TpeKOB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3znes 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKHU

Dtanbl pa3BUTHsI acTpoHOMHH. [IpUKiTaiHOE 1 MUPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMHUH.
Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/IbI, IJIAHETH, UX BUANMOE JIBIKCHHE.



Conneynas cucrtema.

Comuue. ConHeyHass akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CIEeKTpaJIbHbIA KJIACC — CBETUMOCTb». 3BE3/IbI [JIaBHOM
MOCJIEIOBATEILHOCTH.  3aBUCHMOCTh ~ «Macca —  CBETUMOCTb»  JUIsi  3BE3]  TJIaBHOM
MOCJIeI0BaTeIbHOCTH. BHyTpennee crtpoeHue 3BE37. CoBpeMEHHBIE MPEJCTaBICHUS O
MIPOUCXOXKACHUH U 3BOoLMK COJIHLA U 3BE3I. DTallbl )KU3HU 3BE3 .

Muneunsiii [1yTe — Hama 'anaktuka. [lonoxenue n aeuxenue Connua B [Nanmaktuke. Tumsl
rajiakTuk. Paguoranaktuky u kBaszapsl. UEpHbIE ABIPHI B sIAPax TANAKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa0O6ma. PasOeranme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabnHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobdieMbl acCTpOHOMUMU.

Yuenuueckue nabnooenus

Habmtoienuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpeeNICHUs MOJIOKEHHUsI HeOECHBIX O0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IMS
CeBepHOro noymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JIyHsl, uranet, Miegnoro [Tyrtu.

Oo6o0marnee NoBTOpeHne

Ponp ¢u3uku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHMYECKOH, COIMAIbHON U
ATUYECKOH cepax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO (DM3HKH M aCTPOHOMHUU B COBPEMEHHOM
HAyYHOH KapTHHE MHUpa, pOib (U3NYECKOH Teopun B (HOPMHPOBAHWUU MPEIACTABICHUN O
¢bu3nyeckoil kKapTHHE MHUpa, MeCTO (U3MUYECKON KapTHHBI MUpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTaBICHUHN O PUPO/IE.

MexnpeameTHble CBSI3U

Nzyuenne kypca ¢usuku O6a3oBoro ypoBHsS B 11 Kiacce oOCyIIeCTBISIETCS C y4ETOM
COJIEP’KATENbHBIX MEXKIPEIMETHBIX CBA3€l C KypcaMu MaTeMaTHKH, OWOJOTHH, XHUMHUH,
reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsmusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAYYHOTO TO3HAHUS:
SIBJICHUE, Hay4dHbI (akT, rHnore3a, (u3MYEcKas BEJIMYMHA, 3aKOH, Teopus, HaOII0JICHUE,
SKCIEPUMEHT, MOACIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHWe CHUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKHWEe (DYHKIHU: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX
MPOCKIIMA HA OCH KOOPIMHAT, CIOKEHHE BEKTOPOB, MPOW3BOJHBIC 3JIEMEHTAPHBIX (YHKIIUMH,
MIPU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUTOIIAIN TUTIOCKUX GUTYp U 00BhEMa Te.

buonocus: >nexTpuuecKue sIBICHUS B KUBOW MPUPOJIE, KOIeOaTEIbHbIE ABIKCHUS B KUBOU
MIPUPO/IE, ONITUUECKUE SIBJICHUS B )KUBOW MIPUPOJIE, IEHCTBHUE paIraIlii Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHHWE aTOMOB W MOJIEKYJ, KPUCTAJUTMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPATbHBIN aHATU3.

Teocpaghus: MarHUTHBIE TIONMIOCAa 3€MITH, 3aJIe)KH MarHUTHBIX Py, (HOTOChEMKA 3eMHOM
MMOBEPXHOCTHU, MPEACKA3AHNE 3EMIIETPSICEHUH.

Texnonocusi: TAHUU DJIEKTpOIIEpeaad, TEeHEpaToOp IMEePEMEHHOTO TOKa, SJEKTPOJBUTATENb,
WHIYKIIMOHHAS TI€4Yb, pajap, paauoNpuéMHHK, TeleBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOSKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsI OaTapes.



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

OcBoenne yuebHoro mnpenmera «®Pu3nMka» Ha YpPOBHE CpEIHEro oOImero obpa3zoBaHUs
(6a30BBIii  ypOBEHb)  JOJDKHO  OOECHEYHTh  JOCTIDKCHHE  CICAYIOUIMX  JIMYHOCTHBIX,
METalnpeMETHBIX U MIPEAMETHBIX 00pa30BaTENIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pPE3yJabTaThl OCBOCHUS y4eOHOTO mpenmera «Du3WKa» TOJKHBI OTPAKATh
TOTOBHOCTh M CIIOCOOHOCTh OOy4aromiuxcs pyKOBOJCTBOBAThCS C(POPMHUPOBAHHONM BHYTpEHHEH
MO3UIMEN TMYHOCTH, CUCTEMON IEHHOCTHBIX OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM,
COOTBETCTBYIOIIUX  TPATUIIMOHHBIM  IEHHOCTSM  POCCHIMCKOrO  OOIIECTBA, pacCIIUpPEHHE
KU3HEHHOTO OIBITAa W ONBITA JNEATEIHHOCTH B MPOIECCE PeaTu3allid OCHOBHBIX HaIpaBIICHUI
BOCIUTATEIbHON JESTENIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:knaHCcKoOro BOCIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM TO3MIHMHA OOYyYalOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIECTBA;

MPUHATHE TPAJAUIMOHHBIX OOIIEUETOBEYECKUX TYMAaHUCTHUECKUX U JAEMOKPATHYECKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HMHTEpPECAX TPaXKITAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEILHON OpTaHH3aIIHH;

YMEHHE B3aUMOJIEUCTBOBATh C COIHAIBHBIMH HMHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTApHOHN M BOJIOHTEPCKOU JNEATSILHOCTH;

2)IaTPpHOTHYECKOT0 BOCTTUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSM POCCHMCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3)A1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CHIOCOOHOCTH OIICHHBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSACH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;

OCO3HaHWE JIMYHOTO BKJIJIa B TIOCTPOSHUE YCTOMYHUBOTO OYIYIIETO;

4)3cTEeTHYECKOT0 BOCTIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUasi 3CTETUKY HAy4YHOTO TBOPUYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5)TpynoBoro BocnuTaHus:

HMHTEpPEC K pa3nudHbIM chepam mpodecCHOHATBHON NeSTENLHOCTH, B TOM YHCIIE CBSI3aHHBIM
c (u3mKOM W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oynaymied mpodeccun u
pealn30BBIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (pU3MKH Ha
MPOTSKEHUU BCEH JKU3HH;

6)3K0/10rMYeCKOTr0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTHYECKON KYyJIbTYpPhl, OCO3HAHUE TJIOOAIBLHOTO XapakTepa
AKOJIOTUYECKHX MPOOIIeM;



IIJIAHUPOBAHUE U OCYIIECTBICHUE ACUCTBUI B OKPYKAIOIICH Cpelle Ha OCHOBE 3HAHMS LIEJIeH
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

pacliupeHHe OMbITa JESITEIBHOCTA HSKOJIOTMYECKOW HANpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHu3uKe;

7)IIeHHOCTH HAYYHOT0 O3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bU3UYECKOI HAYKH;

OCO3HAaHWE IICHHOCTH HAyYHOW NEATEIILHOCTH, TOTOBHOCTh B MPOIECCEe M3YyUCHUs (U3HUKH
OCYUIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEIBCKYIO I€SITEIbHOCTh MHIUBUAYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jlornueckue geicTBus:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTyallU3upoOBaTh MpPOOJIEeMy, paccMaTpuBarh €€
BCECTOPOHHE;

OTIpECTIATh LENU AesITeIbHOCTH, 3a71aBaTh apaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTHUBOPEYHS B PACCMATPUBAEMbIX (PU3UUECKUX SBJICHUSX;

pa3pabarhiBaTh TUIAH PENICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONINXCS MAaTEPHATBHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTHUBBI B JIE€ATEIHHOCTh, OIICHHUBAaTh COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKHU MOCJIEICTBHUI I€ATEIbHOCTH;

KOOPJAMHUPOBATH U BBINONHATH PabOTy B YCIOBUAX pPEAIHHOTO, BHUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBareibCcKkue AeiCTBUSA:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TOHSATHSMU U MeTOAaMu (HU3UYECKOM
HayKH;

BIIa/IETh HAaBBIKAMHU Y4e€OHO-HCCIIEIOBATENbCKOH U TMPOEKTHOM NeATeTbHOCTH B 001acTh
(bU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHHS 3a1ad
(hU3UYECKOTO CoMlepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METOO0B MO3HAHUS;

BJIQJIETh BUJAAMHM JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpIpETaluHu,
MpeoOpa3o0BaHUI0 U MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCIIE MPU CO3TaHUH
y4€OHBIX TIPOEKTOB B 00J1aCTH (PUBHKH;

BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIC CBS3M W AaKTyaIM3UpOBaTh 3a/Jady, BBIIBUTATh
TUINIOTE3y €€ pelleHrs, HaXOUTh apTryMEHTHI JJI JOKA3aTelbCTBA CBOMX YTBEPKIACHUI, 3a/1aBaTh
rapamMeTpbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBATH TIOJYUYCHHBIC B XOJI€ PEIICHUS 3aa4l PE3yIbTaThl, KPDUTHUECKH OIEHUBATH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHON ACSITENTFHOCTH, B TOM
quclie IPU U3YYeHUU (HU3HKHY;

JlaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT,

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B MPAKTHUUECKYIO 001aCTh KUZHEIEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIEC UJIEU, TPEJIaraTh OPUTHHAIbHBIE TOJAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ nundopmanmeii:



BJIAZICTh HABBIKAMHW IMOJIYYCHHA I/IHq)OpMaI_II/II/I (1)I/I3I/I‘-IGCKOFO COACPIKaHUA M3 HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEJIBHO OCYIICCTBIATh IOHWCK, aHaIW3, CHUCTEMATHU3AIMI0 W
UHTEpIIPETAIN0 HHOOPMALIMHU Pa3IUUHBIX BUIOB U (OPM IPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIb30BATh CPECACTBA I/IH(bOpMaI_H/IOHHLIX U KOMMYHUKAIIMUOHHBIX TEXHOJIOTUH B peIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3AIlMOHHBIX 33734 C COOJIOJICHHEM TpeOOBaHMI
IPrOHOMHKH, TEXHHUKH OE30MAaCHOCTH, TMTHUEHBI, PECYpCOCOCPESIKCHHUs, MPABOBBIX M ITHYCCKUX
HOPM, HOPM HH(POPMAITMOHHOHN 0€301aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NUECKOTO COACPIKAHUS B pa3InYHbIX (hopMaTax ¢ ydéTOM Ha3HAYCHUS
uHpOpMAIMM ¥ LEJICBOW AayJAWTOPHUH, BHIOMpas ONTHMAIbHYIO (OpPMY MpEACTABICHHS U
BU3YyaTH3aIUH.

KoMMyHuKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS:

OCYILIECTBISTH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOM JNESTEIbHOCTH;

pacmno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIN U CMATYaTh KOH(QIUKTHL;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUS] C MCIIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

MMOHUMATh U UCTIOJIH30BaTh MPEUMYILIECTBA KOMaHAHON U UHIUBUYaTbHON PaOOTHI;

BBIOMpATh TEMATUKy W METOJIbl COBMECTHBIX IEHCTBHM C Y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)XXKA0I0 YWieHAa KOJJICKTHBA;

MPUHUMATh UEIM COBMECTHOM JEATEIIbHOCTH, OPraHU30BBIBaTH M KOOPJIWHHPOBATh
JEUCTBUSA MO €€ JOCTUKEHUIO: COCTABIIATH IUIAH AEUCTBUM, PaCIPENENATh POIU C YUETOM MHEHHM
Y4aCTHUKOB, O0CYXAaTh PE3yIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHUKA KOMAaHbI B OOIIHI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLICHUBATH HUIEU C IO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISATh TMO3UTHUBHOE CTPATETUYECKOE I[IOBEJACHUE B PA3JIMYHBIX CHTYalHsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUS
Camoopranuszaums:
CaMOCTOSITENIbHO OCYILECTBIATh I03HABATENbHYIO JIEATENbHOCTh B 00JAaCTH (U3UKH U
aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHHUsS DPACUETHBIX W KA4YECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TPAaKTUYECKOM paboThl ¢ y4€TOM MMEIOMIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHU;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacuIMpsATh paMKU y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
penieHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IPYIUIMH B 00JaCTU (PU3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYIbTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, JMOLHOHAJIbHBIH HHTEJIEKT:
JlaBaThb OLCHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;



BJIaJICTh HAaBBIKAMU MTO3HABATENBbHOMN pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JECHCTBHIA U
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YNIBTATOB U OCHOBAHMIA,

UCIOJIb30BaTh MPUEMBI pedIEeKCUN TS OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS I10 UX CHUKCHMUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

IIPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATHh MOTHUBBI U apIYMEHTBI IPYTHX IIPH aHAIHU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nporecce nocTrkeHNs TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOrPaMMBI 10 (PU3UKE JUIS
YPOBHsI CpeHero oOIiiero odpa3oBaHMs y OOyYaroIUMXCsS COBEPLIEHCTBYETCS 3MOLMOHAJIbHBIN
MHTEJUIEKT, MPEANOoJIaraloui copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh IIOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpPETYJIMPOBAaHMSI, BKJIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NIPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJCHUE, CIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH
IrMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAKOUICH CTPEMIICHHME K JOCTHIKCHMIO LIEIM M YCIEXY,
ONTHUMH3M, NHUIIMATUBHOCTb, YMEHUE JICHCTBOBATh UCXO/sl U3 CBOUX BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHMMAaTh 3MOIMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBIBATh €T0 MPHU OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpauBaTh OTHOILEHUS C APYTUMU
JOABMH, 3a00TUTHCS, IPOSBIISATh UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

NPEJAMETHBIE PE3YJIbTATHI

K konny obydyenuss B 10 kiacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxxkaTb c(hOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

JIEMOHCTPHUPOBATh Ha MpUMeEpax pojb U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTUHBI MHpa, B PA3BUTUM COBPEMEHHON TEXHUKHU M TEXHOJIOTHH, B MPAKTUYECKOMN
JIeATEIILHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHUIBl IPUMEHEHHS U3YUYEHHBIX (PU3UUYECKUX MOJEINeH: MaTepuaabHas TOUKa,
MHepLHUalbHas cucTeMa oTcuéra, abCOMOTHO TBEPAOE TENO, WUICATIBHBIN ra3, MOJENNU CTPOCHUS
ra3oB, )XUJIKOCTEH W TBEPABIX Tell, TOUCYHBIH SICKTPUUECKUN 3aps] MPH PEUIeHUH (HU3HUECKUX
3ajady;

pacro3HaBaTh (U3MUECKHE SIBICHHUS (TPOIECCh) W OOBACHITH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KUHETUUECKON TEOpUM CTPOEHUS BELIECTBA U DJIEKTPOAUHAMMKH:
pPaBHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE JBHXXEHHE, CBOOOJHOE TaJeHHe Tel,
JBIDKEHUE TIO OKPY>KHOCTH, WHEPITHS, B3auMojieicTBrue Tenl, 1uddy3usi, OpOyHOBCKOE TBUKEHUE,
CTpOEHHE XHUAKOCTEH M TBEPHABIX Tel, U3MEHEHHEe 00bEMa TeJ MPU HArpeBaHUU (OXJIAXKICHHH),
TEIUIOBOE DPABHOBECHE, HWCIIAPEHME, KOHJIEHCAIUs, IUIABJIEHUE, KPUCTAJUIM3ALUsl, KHUIIEHUE,
BJIAXKHOCTh BO3/yXa, IMOBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXIy MapamMeTpaMu COCTOSIHMSI ra3a B M30IpoLieccax, JJIEKTpU3alus Tell, B3aUMOJIEHCTBUE
3apsoB;

OIMCHIBATh MEXAHWYECKOE MBIKEHHE, MCIONb3ysd (U3MUYECKHE BEIHMUYMHBI: KOOpIHMHATA,
IyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHia, UMIYJIbC Tejla, KHHETHYecKas
SHEprusi, MOTEHLHUaJbHas HHEpPrusi, MeXaHuuyeckas padoTa, MeXaHHuYecKas MOUIHOCTh; MpHU
OIMMCAaHUU MPABUIBHO TPAKTOBATh (PU3NUECKHI CMBICT UCIOJIB3YEMBIX BEIMYMH, UX 0003HAUYECHUS



U €IUHMIBI, HaXOTUTHh (OPMYJBI, CBSA3BIBAIOIINE JNAHHYIO (U3UYECKYIO BEJIHMYUHY C APYTUMH
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SBJICHUSA, HCIOJB3Ys
¢usnveckue BEIMYMHBL: JaBJICHHE Ta3a, TEMIepaTypa, CpeAHss KUHETUYeCKas SHEepPrHs
XaOTUYECKOTO JIBWJKEHUS MOJIEKYJ, CpEAHEKBAJpaTUYHAsI CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS 3HEprus, padora raza, KO3(QQHUIMEHT IOJE3HOro ACHCTBUSA TEIUIOBOIO
JBUraTelsl; Py ONHUCAaHUU IPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI HUCIOJIb3YEMBIX BEJIMYHMH,
ux OOO3HAYeHHWs W EJUHULBI, HAXOAUTH (OPMYIbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAM;

OIHMCHIBATh M3YYCHHBIC DJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DJIEKTPUYECKUE SBJICHUSA
(mpoueccsl), UCHONb3ysd (PU3MYECKHE BEIMUYMHBI: DJICKTPUUYECKUH 3apsil, 2JIEKTPUYECKOE IIO0JIe,
HaNpsLKEHHOCTD I10J1s1, TOTEHLIMAJ, pa3HOCTh ITOTEHIIMAJIOB; IIPY ONMCAHUU IPABUIBHO TPAKTOBATh
(bu3NYeCKU CMBICH MCIIOJIb3YEMBIX BEITUYNH, MX 0003HAUCHHS M IMHUIIBI; YKa3bIBaTh (HOPMYJIHI,
CBSI3bIBAOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

aHAJIM3UpPOBaTh (PU3MYECKHE NPOLECChl U SIBICHUS, UCHOJIb3ysd (U3NYECKHE 3aKOHbI U
NpUHUMIIBL: 3aKoH BcemupHoro Tsrotenus, |, Il u Il 3akonsr HploToHa, 3ak0H coxpaHeHuUs
MEXaHUUYECKON SHEpruu, 3aKOH COXpPAHEHMsI MMITYJIbCa, MPUHLIUI CYNEPIIO3ULUN CHUJI, TPUHIUI
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEIHEH KHUHETUYECKOW HHEPrMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ1 C aOCOJIIOTHOM TeMIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHMS
AIIEKTPUUYECKOTO 3apsifa, 3aKoH KyioHa, mpu 3TOM pa3ianyaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBIPAXKEHHUE U YCIIOBHS (TpaHMIIbI, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPUHLMUIIBI JEHCTBUS MalllMH, MTPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nauyaTth yCcIOBHs UX O€30MaCHOTO MCIIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBINIOJIHATh 3KCIEPUMEHTBHI IO HCCIEJOBAaHUIO (PU3NYECKUX SBJIEHUM U MPOLECCOB C
HCIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUH, IPU 3TOM (POPMYIUpPOBaATh MpodieMy/3aiaqy
U TUNOTE3y y4eOHOIo 3KCIEepHUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEJIOKEHHOro 000pyI0BaHUS,
MIPOBOAUTH ONBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIATh MpSMbIE U KOCBEHHbIE M3MEpEHUA (U3NYECKUX BEIUYMH, MPU ITOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHUsT M HCHOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKH
MIOIPELIHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCUMOCTH MEXYy (PU3NUECKHMMH BETUYMHAMU C MCIOJIb30BAaHUEM MPSMBIX
U3MEpEeHull, IpU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHUPOBATH pe3yNlbTaThl MOJYy4YEHHOU
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaOIUI[ U rpaduKOB, A€iaTh BHIBOJBI 110 PE3yJIbTaTaM
HCCIIEIOBaHMS;

coOmofaTh MpaBwia O€30MacHOro TpyAa MpH MPOBEACHUU HCCIEIOBaHUM B paMKax
y4eOHOro JKCHEpPUMEHTa, Yy4eOHO-UCCIIEOBATENbCKOM W  IMPOEKTHON  JAESITEThbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1aO0OpaTopHOro 000pyIOBAHHUS;

pemiaTb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOH MOJENblo, HCIOIb3Ys
¢u3nyeckre 3aKOHBI U NMPHUHLMUIBL, HA OCHOBE aHaJIM3a YCIOBHUS 33Jaud BbIOUPATh (hU3MUYECKYIO
MOJI€Tb, BBIACNATH (QU3NYECKHE BEIWYUHBI U (OPMYINbI, HEOOXOAUMbIE i €€ peleHus,
IIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTH ITOJIyYEHHOT'O 3HaUeHHs (PU3NUECKON BEIUYHHBI;

pelars KauyeCTBEHHBbIE 3aJauyd: BBICTPAUBaTh JIOTMYECKH HENPOTHUBOPEUMBYIO LIEMOYKY
paccyXKJIeHH ¢ OOpOoi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BATh NPH PELICHUU Y4EOHBIX 3a/1a4 COBPEMEHHBIE HH()OPMAIIIOHHBIE TEXHOJIOTHH
IVl TIOUCKA, CTPYKTYpUPOBAaHMs, WHTEPIpETAllMM W TPEACTaBICHUS Y4eOHOH M Hay4dHO-



MOMYJSIPHOM MH(GOPMAIIUH, TTOTYYEHHOW U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3HPOBATh
noJiydaeMyro HHGOpMaIuio;

MPUBOJIUTH TPUMEPHI BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00bSICHEHHE MTPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PM3UKE B IOBCEAHEBHOM JKU3HU ISl 00ECTICUCHHUS
0€30MacHOCTH MpU OOpalIeHUH ¢ MpUOOpaMU U TEXHUYECKUMHU YCTPOMCTBAMH, JUJIsl COXPAHEHUS
3J10pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpPY>KaIolIel cpeie;

paboTaTh B TpyINIE C BBIMOJHEHHEM PA3IUYHBIX COIHAIBHBIX POJICH, TNIAHUPOBATh PadOTy
TPYIIBL, PalMOHAIBHO paclpenessiTh OO0SM3aHHOCTH M IUIAHUPOBATh  JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYallUsSX, aJIeKBAaTHO OLIEHUWBATh BKJIAJ KaXKIOTO W3 YYAaCTHUKOB TPYIIIHI B
pelieHre paccMaTpuBaeMon IPOOIJIEMBI.

K konny obydenuss B 11 kiacce nmpeIMeTHbIe pe3yjbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y O0YUAIOMIUXCSI YMEHHU:

JEMOHCTPUPOBATh Ha MpHUMeEpax pojb U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHHKU U TEXHOJOTUH, B MPAKTUYECKOU
JeSITeTbHOCTH JIFO/ICH, IEJIOCTHOCTD U €IUHCTBO (PM3HUECKON KapTUHBI MUPA;

VYUTHIBATh TPAHUIBI MPUMEHEHUS W3YyYCHHBIX (PU3NYCCKUX MOJCICH: TOYCUHBIN
ANEKTPUYECKUH 3apsijl, Tyd CBETa, TOUCUHBIH HCTOYHUK CBETA, siZiepHAasi MOJIETh aTOMa, HyKJIIOHHAs
MOJIeTIb aTOMHOTO siJIpa MPHU pPeUIeHUH PU3NIECKUX 33/]1a4;

pacrnio3HaBaTh (pu3MYecKHe SBICHHUS (IPOIECCHI) W OOBSACHATh MX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAaHTOBOW (DM3UKH: AJIEKTPHUYECKAs MPOBOIUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEWCTBUS TOKa, B3aHMMOJECHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
WHIYKIWS, ACWCTBUE MAarHUTHOTO TMOJs Ha MPOBOAHHK C TOKOM U JIBIXKYIIUHCS 3apsi,
AJIEKTPOMAarHUTHBIE KOJIEOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpakEeHUE,
npenomiieHue, uHTepdepeHus, aAudpakuus ¢ THOASpU3alUs CBeTa, JAHMCIEPCHS CBETa,
dotoanextpuyeckuit 3pdext (poroaddexT), cBeToBOE AaBieHHE, BOSHUKHOBEHUE JTHUHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTS;

ONMCHIBATh HM3yYEHHBIE CBOICTBa BellecTBa (DJIEKTPUYECKHE, MArHUTHbIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) M AJIEKTPOMArHUTHBIE SIBJICHHS (IIPOLECCHI),
UCTIONB3Yysl (M3MUECKHe BEJIMYMHBI: DJIEKTPUUYECKHM 3apsj, CHJIa TOKa, OSJIEKTPHUECKOe
HaIpsDKEHUE, JIEKTPUUYECKOE COMPOTUBIIEHHUE, PA3HOCTh MOTEHIMAIIOB, 3JEKTPOABMKYIIAs CHUJIA,
pabota TOKa, MHAYKIMS MarHUTHOrO Mouisi, cuina Awmmepa, cuia JlopeHla, HWHIYKTHUBHOCTh
KaTyIIKH, SHEPrUsl 3JEKTPUYECKOTO M MArHUTHOrO TIOJIeH, MepuojJ M YacToTa KojeOaHud B
KoJe0aTeIbHOM KOHTYype, 3apsii M CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
koneOaHuii, (POKyCHOE paccTOSHME W OMNTUYECKas CWJIa JIMH3BI, TPHU OINHUCAHUU MPABHIBHO
TPaKkTOBaTh (U3MYECKUH CMBICT MCIOJBb3yEeMBIX BEJIWYWH, WX OOO3HAYCHHWS W €IWHUIIHI,
YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUUHY C IPYTUMU BEIMYNHAMU,

OMKCHIBATH M3y4YCHHBIC KBAHTOBBIC SBICHHUS M TMPOLECCHI, HCIONB3Ys (pu3udeckue
BEJIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPTUS H
UMITYIbC (OTOHA, IEPUO]T TTOTypacaia, YHEPT s CBSI3U aTOMHBIX sIJIEp, IPU OMHCAHUU TTPABUIIBHO
TPaKkTOBaTh (U3UYECKUN CMBICT WCIOJb3yeMbIX BEIWYWH, WX OOO3HAYEHUS W CAWHHIIBI,
yKa3bIlBaTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3WYECKYIO BETUYMHY C JPYTMMU BEIHMYHMHAMU,
BBIYHCTIATH 3HAYCHHE (DU3MYECKON BEIIMUUHBL,

aHAIM3UPOBATh (PU3UYECKUE TMPOIECCHl U SBICHUS, WCIONB3ysd (PU3NYECKHE 3aKOHBI H
npuHUMIbL: 3akoH Owma, 3aKkOHBI IOCJIENOBATEIBHOTO U MapajuIebHOTO  COECTUHEHUS
NMPOBOJHUKOB, 3akoH J[xoynsa—JIeHna, 3aKkOH  3JIEKTPOMATHUTHOM  WHIYKLIHMH, 3aKOH
MPSIMOJIMHEHOTO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS



CBeTa, ypaBHEHHE DUHIITEHHA 11 (OTOdPEeKTa, 3aKOH COXPAHEHHUSI SHEPTUH, 3aKOH COXPAHEHUS
UMIIyJIbCa, 3aKOH COXPAHEHMs 3JEKTPUYECKOro 3apsia, 3aKOH COXPAHEHUS MAacCOBOIO YHUCIIA,
noctynarel bopa, 3akoH pajMOAKTMBHOIO pacnaja, IMpd 3TOM Pa3JIM4aTh CIOBECHYIO
(GOpMYIHMpPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPRKEHHWE M YCJIOBUS (TpaHUIBI, 00JacTi)
IIPUMEHUMOCTH;

OIIpENIeJIATh HAlpaBIE€HUE BEKTOpA MHIAYKLIUU MAarHUTHOTO IOJIA IIPOBOJHHUKA C TOKOM,
cuibl Amriepa u cuiibl JlopeHna;

CTPOMUTH U OIMCHIBATh N300pakeHNE, CO3/1aBAEMOE INIOCKUM 3€PKaJioM, TOHKOH JINH30M;

BBINIOJIHATh JKCIIEPUMEHTHI 110 HCCIICAOBAHUIO (DU3MYECKHX SBJICHUH U TPOLECCOB C
UCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIL: IpH 3TOM (HOpMyIUpOBaTh NpodiieMy/3agady
U TUNOTE3y y4eOHOIo 3KCIEpHUMEHTa, cOOMpaTh YCTAHOBKY M3 IPEIUIOKEHHOro 000pyJOBaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TpPSMbIE W KOCBEHHBIE HW3MEpEHHUs (U3MUYECKHX BEIUYWH, IpPU ITOM
BbIOMPATh ONTHUMAJBHBIA CIIOCOO H3MEPEHUs M HCHOJIb30BATh HM3BECTHBIE METObl OLEHKH
MOTPELIHOCTENH U3MEPEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHUPOBATH PE3yJbTaThbl MOJYYCHHOW 3aBUCUMOCTH
¢u3nyeckux BeIMYMH B BHJE Tabmul U rpaduKoB, JenaTb BBIBOABI IO pe3ysbTaTaMm
HCCIIEI0BaHMS;

coOmogaTh MpaBuja OE30MacHOrO TpyJda IPH IPOBEACHWU HCCICIOBAHUNH B paMKax
y4eOHOTO OKCIIEPHMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW W TPOCKTHOM  JESATEIBHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aGOpaTOpHOro 000pyJOBAHUS;

pemaTb pacu€THble 3aJaud C SIBHO 3aJaHHOM (QHU3MUYECKOW MOJIENbI0, UCIOJIb3YS
¢u3nyecKkre 3aKOHbl U NMPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/a4d BBHIOMpATh (PU3HMUECKYIO
MOJI€Tb, BBIACNATh (U3NYECKUE BEIUYUHBI U (OpPMYNbI, HEOOXOAMMBIE A €€ peleHus,
MIPOBOJIUTH PacU€Thl U OLIEHUBATh PEAIbHOCTH MOJyYE€HHOIO 3HaUeHU s (PU3NUECKOM BETMUNHBL;

pelars KauyeCTBEHHBIE 3a/Jayd: BBICTPAUBATh JIOTMYECKM HENPOTHBOPEUMBYIO LEMOYKY
pacCyXJIEHHI ¢ ONOPOH HA M3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SBJICHNUS,

MCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 3a7jau COBPEMEHHbIE HH(POPMAIIIOHHBIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYpUPOBAaHHMS, HHTEPIpETAllM W TPEACTaBICHUS Y4eOHOH M Hay4yHO-
NOMYJSAPHON MHPOPMALIMY, TTOTYYEHHON U3 pa3IMYHBIX HCTOUHUKOB, KPUTHUECKU aHAIU3UPOBAThH
MoJIy4aeMyro HHPOPMaIHIO;

OOBSACHATH MPUHLUIIBI IEHCTBUS MallliH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB, Pa3inyvaTh
yCJIOBHS UX O€30MAaCHOT0 MCIIOIB30BaHMs B TOBCEAHEBHOM KU3HH,

MPUBOANUTH TPUMEPHI BKJIaJa POCCHUHCKMX M 3apyOeXHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHNE IIPOILIECCOB OKPYKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHII;

HCII0JIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MIOBCETHEBHOM JKU3HU ISl 00eCTieueHus
0€30MacHOCTH NpH OOpaIleHUuu ¢ NPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBaMH, JJISI COXPAaHEHHS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TMIOBEICHUS B OKpYXKarolIei cpene;

paboTaTh B TpylIe ¢ BBINOJHEHHEM PA3IUYHBIX COIHAIBHBIX pOJieH, MIIaHuPOBaTh paboTy
TpyNNbl, palUoOHaIbHO pacmpelessiTh OOf3aHHOCTM U IUIAHUPOBAaTh  JIEATENbHOCTh B
HECTaHJAPTHBIX CUTyallUsAX, aJCKBaTHO OLICHMBATh BKJIAJ KaXJIOTO M3 YYaCTHUKOB TIPYMIbI B

peleHre paccMaTpUBaEMOM TPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kouu4yecTBO 4acon DJIeKTPOHHbIE BocnuTtarenbHbIi 371€MEHT
HaumenoBanue pa3aesioB u
Ne i/ Kourpoabnbie  Ipakruyeckue (undposbie)
TEeM NporpamMmMbl Bceero
padoThI padoThI o0pa3oBaTeJibHBIE
pecypcsl
Paznen 1.OU3UKA U METOAbl HAYYHOI'O [IO3HAHUA
11 ®u3nKa U METO/IbI HAYYHOTO ) Bub6mmoreka [TOK
' TO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro mo paznemy 2
Paznen 2. MEXAHUKA
Bbubnunoreka IJOK
2.1 KunemaTuka 5
https://m.edsoo.ru/7f41bf72
bubmuorexa LIOK
2.2 JlnHamuka 7
https://m.edsoo.ru/7f41bf72
bubmoteka [IOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1
https://m.edsoo.ru/7f41bf72
Hroro no pazzaeny 18
Paznen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoteka [[OK
' KHMHETUYECKOH TeOpHUHU https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
3.2 OCHOBBI TEPMOTMHAMHUKH 10 1

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

Ar PEraTHbBIC COCTOSIHUSA

bubmuoreka LIOK

33 BeniecTBa. Ma30BbIe MEPEXOIbI ° https://m.edsoo.ru/7f41bf72
HUroro no pazaeny 24
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DJeKTpOCTaTHKA 10 baomzoresa [IOK
https://m.edsoo.ru/7f41bf72

40 [ToCTOSIHHBIN AIIEKTPUUECKUN 1 bubnunoreka [IOK

TOK. TOKH B pa3iIM4HBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo paznemy 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

[NTPOI'PAMME



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

11 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo yacoB

DuieKTpOHHBIE (IN(PPOBDBIE)

BocnurareabHBIN DIIEMEHT

Ne n/m
NporpaMmal Bcero K/p Hp/p oﬁpaaoBaTeﬂbele pecypchl
Pazgen 1.2JJEKTPOAUHAMUKA
Lennoctu
HAYYHOTO
MO3HAHUS,
11 MarunuTHoe 1oJie. DIeKTPOMarHUTHAs 1 1 bubnunoreka [IOK TPyIOBOE
' WHTyKIIHS https://m.edsoo.ru/7f41c97c | BocmuTaHue U
npogeccuoHanbHOe
caMooIIpe/ieicHHE,
9KOJIOTHUECKOE BOCTIUTAHHE.
Hroro mo paznemy 11
Paznea 2.KOJIEBAHUS 1 BOJIHBI
’1 MexaHHYECKUE U AIEKTPOMArHUTHBIE 9 1 Bubimoreka [IOK Ilennoctn Hay4HOTO
. KoJieOaHust https://m.edsoo.ru/7f41c97c | mo3HaHus,
Bubnunoreka [IOK TpyAOBOC
2.2 MexaHHYECKUE U AIEKTPOMArHUTHEIE BOJHBI 5 1
https://m.edsoo.ru/7f41c97c  BOCIMTaHHC U
npodeccuoHanbHOe
butmmoreka [IOK
23 OITHKA 10 3 camooIIpe/ieNieHHE,
https://m.edsoo.ru/7f41c97c
JKOJIOTHYECKOE BOCTIUTAHHE.
HUroro no pazneny 24

Pasnea 3.0CHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH



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

HGHHOCTI/I HAay4YHOI'O

MO3HAHMSI,
TPYIOBOE
OCHOBBI CTIEIMAIEHON TEOpUH bubnmnoreka [IOK
3.1 4 BOCIIUTAHUE U
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
PO eCCHOHATTEHOE
caMooTmpeeNieH e,
9KOJIOTUYECKOE BOCTIUTAHHE.
Uroro no pazaeny 4

Paznen 4 KBAHTOBAS ®U3UKA

Bbubnunoreka [IOK LlerHocTH HAy4YHOTO
4.1 DJIeMEHTHI KBAHTOBOH OIITHKH 6
https://m.edsoo.ru/7f41c97¢  no3uanws,
bubmoteka [IOK TpynoBOC
4.2 Crpoenue atoma 4
https://m.edsoo.ru/7f41c97¢c | BOCIUTAaHHE U
npodeccuoHanbHOe
bubmuorexa LIOK
4.3 ATOMHOE SIIpO 5 caMooIpeeIcHue,
https://m.edsoo.ru/7f41c97c
9KOJOTHYECKOE BOCITUTAHUE.
HWroro mo paznemy 15

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPO®U3ZUKHU

51 DJeMEHTHI aCTPOHOMHH M acTpOoQU3UKH 7

Hroro no pazaeny 7

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

HGHHOCTI/I HAy4YHOI'O

IIO3HAaHMA.

Paznen 6.0bOBLIAIOIIEE IIOBTOPEHUE

6.1 O6o06atolee MOBTOPEHHE 4

bub6nmoreka IJOK
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

HWroro no pazneny

PeszepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOUKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia Czn OTI/IBJIGE)I/IqS)I pu BI/I)P;(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTtponsHas pabora o Teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemiectBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTs mporieccoB B bubnmuotexa [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
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs: U OTHOCUTEJIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMosoro bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM HOIJ)'IC bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHIencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

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

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTb. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcrcTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padorta «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. 9JIC caMOMHAYKIIWH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marauroe
noJie. DNEeKTPOMarHuTHasT MHAYKIIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [Tonnoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHSI
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



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

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpbI U yCTPOMCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
15§
37 3ameIeHre BpEMEHH U COKpaIlleHue amotTeKa L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM Bt OK
38 gacTuilbl. CBS3b MAacChI ¢ YHEPTUEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudueckoe ACHCTBUE bubmorexa OK
AieBa. A https://m.edso0o.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
PDHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 IT b
OCTyIatht bopa https://m.edsoo.ru/ff0d0Oafa
Hznyyenne u noriomieHue (oToOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HoOe U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaaAruOaAKTUBHOCTH. OnBITH

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbIi
peakrtop. [IpoGiiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBI. OTKpPBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nuecKoil KapTUHBI MUPay

Bun 3Bé3anoro neba. Co3Besnus,
SPKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnsaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocieoBaTenbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTABICHUSI O POUCXOXKICHUH U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AedaTeIbHOCTH
YJeJIOBEKa

O606maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GopMUpOBaAHUH
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



