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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CPETHETO OOIIEro o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHon
paboueil mporpaMMbl BOCIIUTaHUS ¥ KOHIENIINY TpenoaBanus yuyeOHoro nmpeamera «dusnka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0ydyenun ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PU3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma no ¢pusmKe BKIIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HauOoJiee 00IKX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, ouonoruen, ¢usmdeckoir reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeseT XapaKkTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nKu BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBy Kypca ¢u3nku JUist ypoBHS CpeHero oOmiero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaKk U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosiaraeT UCIoIb30BaHUE TYMAHUTapHOTO
noTeHImana (GU3nYecKoi HayKu, OCMBICTICHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaK)Ke 00CYXAeHUs MPoOIeM palliOHAIBHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, U ONUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4aCTHHUKaMU 00pa3oBaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (DU3UUECKOW MOJCIH JJISi CUTYallMH IMPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKHU WM B YCIOBHUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe YIeHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMIOHHOE 000PY/I0BaHHE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHUMAJIBHON TOCTaTOYHOCTU M 00ECHedrBaeT MOCTAHOBKY MEPEYHCIECHHBIX B MPOrpaMMme Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMIUPHUUYECKUX U (PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHHUECKUX MPUMCHCHHH.
JlaboparopHoe 000pyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYEeCKHX KOMILUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1TabOpaTOpHOro 0O0OpyNOBaHMS JIOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (dopMupoBaHHE HHTEpPeca M CTPEMJICHHS OOYYAIONIMXCS K HAyYHOMY HW3YYEHHIO
MPUPOJIBI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiibTaTa M3y4YeHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISPHYIO (PU3UKY, STEKTPOUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHMs] Pa3IMYHBIX 33Jad C SBHO 3a/JlaHHON (u3mueckoit
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepeyeHb JabopaTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT 0 O3HAHMS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHW4eckoro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHUe NepeMenieHul u
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe nBukeHue. J[BKeHHE MaTepHaTbHOM TOYKM TIO OKpPY)KHOCTH C
MOCTOSIHHOM 11O MOJIYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHHas ckopocTh. [lepuoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHU4eCcKHe YCTPOUCTBA U TPAKTUUECKOE PUMEHEHHE: CIIUIOMETD, IBHKECHUE CHAPSJIOB,
LEMHbIE U peMEHHBIC TIEPEIAYn.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nBrxeHus Tena, OpoieHHOro Mo YoM K TOPU30HTY ¥ TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1I€JIbIO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE€10BAaTEIbHbIE
paBHBIE TIPOMEXYTKA BpPEMEHU TPU PABHOYCKOPEHHOM JBM)XCHHUH C HaYaJIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUsI CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent tpenns. Cuiaa cOnpoTUBICHUS MPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE INPHUMEHEHHE: NOIUIMIIHUKH, JBUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B NPYXKUHE U PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tejla. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NPAKTHYECKOE NMPUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydenne aOCONMIOTHO HEYNPYroro yaapa € IMOMOINBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe asuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTEW U TBEPABIX TNl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
ujeanpHOro rasa. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mNpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
nzo0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnpiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HIUTIOCTPUPYIOIIAast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeanbHOro raza. Buael Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHHE. Y AeTIbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHenue
MePBOro 3aKOHA TEPMOAMHAMUKH K H3omporieccaM. I'papuueckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeII0BbIX MamuHax. KoadduimeHT nonesnoro aeicTBus remnopoi mamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE POOIEMbI TEIIIOIHEPTETHKHY.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHUE: JBUTaTelb BHYTPEHHEIo
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITHOHED.

Llemoncmpayuu



H3MeHeHre BHYTpEHHEH SHEpruu Tela IMpU COBEPUICHHH pPalOThI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OmpIT 10 auabaTHOMY PACIINPEHUIO BO3/yXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[Tapoo6pa3oBanue u koHAeHcalus. Micnapenue u kuneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamibl. CoBpeMeHHble Marepuanbl. [lmaBieHue M KpHCTAIM3aAMs. YAeabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHHUSA COBPCMCHHBIX MATCPHUAJIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauusi Ted. OJNEeKTpUyecKud 3apsan. JlBa Bua dJIEKTPUYECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT O 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpskéHHocTh 2dnekTpuueckoro noss. IlpuHumn cynepnosunuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro nois. [lorenunan. Paznocts norenmuanos. [lpoBonHuku
Y TUDJIEKTPUKH B DJIEKTPOCTATUUECKOM ToJI€. JIudnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHu4eckne yCTpOWCTBA M IMPAKTHYECKOE IPUMEHEHHE: 3JIEKTPOCKOIN, IJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI JEHCTBUS dJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEll.



[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpruecKoe COIIPOTUBIICHUE. Y nensHOE COIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOTHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DJIEKTPOABUKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPBIX METAIOB. 3aBUCUMOCTh CONTPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEKTPUUECKUII TOK B PACTBOpax M paciulaBax »dJEKTPOJMTOB. DJIEKTPOJIUTHYECKAsS
Juccoryanus. DIEKTPOIIN3.

DneKTpuuecKkuii TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4YeCKre yCTPOMCTBA M MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIAIA
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblKkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoIBHXKYIIEH CUIIbI HCTOYHUKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3ydyenne kypca ¢usumku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
COJICPXKATEIbHBIX MEXKIIPSIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, THHEWHAs GyHKIUs, mapabosa, runepbona,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOH mpupone, auddys3us, ocMoc, Termioo0MeH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XHUIKOCTCH M Ta30B, AJICKTPUUYCCKHUC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJMIIBHUK, KOHJAUIIUOHED, TEXHOJIOTHU TIOJTYYCHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTHH,  3JCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPBI, TAJTbBAHHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMY. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
uHAyKuMY. KapTiHa TMHUI MarHUTHONW MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUM MarHUTHOTO MOJISA
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DIIEKTPOABMKYIIAS CHUJIA UHAYKIMHU. 3aKOH 3JIEKTpOMarauTHoW nHykunu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYILAS CHUJa WHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHuueckne YCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUJIbl UHAYKIMU OT CKOPOCTHM M3MEHEHHSI MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS HIEKTPOMArHUTHON WHIYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOogHBIE MexaHWUYecKHe KojeOaHus. [‘apmMoHMdYeckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHUE TapMOHHUECKUX KojieOanuil. [IpeBparienue snepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
Koe0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMH U DJIEKTPOMAarHUTHBIMU
koneOanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPIrUU B UJCATBHOM KOJeOaTelbHOM
KOHTYPE.

[TpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

ITepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepeaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTpodHepruu. KymnbTypa wucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HH.

TexHnueckue yCTpoiiCTBA M TPAKTHYECKOE IPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTenbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmronenue 3aTyxaromux Koie0aHui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKA W HamlpsbKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpA, KAaTYLIKM MHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanne mepeMEeHHOIO0 TOKa B MMM U3 IOCIEI0BaTeIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

MexaHuuyeckue BOJHBI, yciaoBHs pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BoyHbL. [lomepeunble u mponosibHble BOJHBL MHTepdepenuuss u audpaxius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Iy4EHHUS SJEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTanus BektopoB E, B, V B anexkrpomMarautHoit BonHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpaKEHHEe, TMpeloMICHHe, moisipu3aunus, Jaudpakuus, uHTepdpepeHnms. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana »IeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 37eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYXKArOIIeH Cpebl.

TexHUYeCcKue YCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, IPEIOMIICHHE,
noJsipu3alus, Tuppakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxeHnue cBera. 3akOHBI OTpakeHHMs cBeTa. [locTpoeHue H300pakeHUH B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxxHbIi coctaB 6eoro csera. LIger.



ColOuparonue W paccewBaromue JHH3BL. ToHKas nuH3a. DOKycHOE paccTosHuEe |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus csera. [udpakuumonnas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHIiuy ceera.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJISL CKOPOCTH CB€Ta B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIB. DHEPIHs MOKOSI.

Pa3znen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddexra. «KpacHas rpanuiay Gorodddexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue ycTpoiicTBa M NIpaKTHUECKOE NpUMEeHeHHe: (poToanemeHT, (OTOAATUHK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Usnyuenue n mornomenue GOTOHOB IpU MEPEXOAE aToMa C
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalnu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: CHEKTPAJIbHBIA aHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOILIKE CI0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna nmo onpeneneHnio coctaBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeWTpoHa. HykimonHas monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus CBs3U HYKJIOHOB B siape. SnepHble cuibl. Jledext maccsl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOIOIEHNUS U PETUCTPALIMH 3JI€MEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoelcTBusA. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKH
Oranel pa3BuTus actpoHoMuH. [IpukinagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHUE ACTPOHOMHUH.



Bup 3Bé3anoro Heba. Co3Besnus, spKue 3BE31bl, JIAHETHI, UX BUIUMOE JIBUKEHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIEC XapaKTEePUCTHKU. JlMarpaMmma «CIeKTpallbHbIN KI1acC — CBETUMOCTbY. 3BE3/1bI INIABHOM
[I0CJIEI0BATEIBHOCTA.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» Ul  3BE3A  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. PaguoranakTuky v kBa3apsl. YEpHbIE ABIPHI B AApax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
¢u3nUecKoil KapTUHE MUpPA, MECTO (PU3UUECKON KAapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 pUpoIe.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTWKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIAIU IUIOCKUX QUTyp U 00BbEMa Tel.

buonoeusn: snexrpuueckue sIBIEHUS B )KUBOM pupoe, KojeOaTeabHble JBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB W MOJIEKYN, KpUCTa/LIMYecKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DJEKTpOIEpeiad, TeHEpaTop MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro o0mero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEJAMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS yueOHOTO mpenmMera «Du3mKay AOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULUOHHBIM IIEHHOCTAM pPOCCHICKOro oOIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONIBITA AESITENbHOCTH B IPOLIECCE PEATM3allUi OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMK  OOyyaromierocs Kak akTHMBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIro O0IIECTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IIEHHOCTEM;

TFOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aluiy;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKLIUSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSM POCCUUCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBECHHUS;

CIOCOOHOCTh OLICHWBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

HCTETUYECKOE OTHOLIECHHE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHCYILEr0
¢du3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEPEC K pa3InyHbIM chepam mpodheccuoHanbHOM AeITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3uMKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied npodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHBbI;

TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHHIO M caMO00pa3oBaHUIO B 001acTh (U3MKU HA
MPOTSYKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYphl, OCO3HaHHME TIJ00ALHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue 1eicTBHA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeEeNATh UEIU ACSTEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISAM,
OLICHUBATh PUCKH MOCIEICTBUI AESITEIILHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBbie ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIAJICTh HAYYHOH TEPMHHOJOTHUEH, KIIOUEBBIMU TOHATUSIMH M METOAaMHU (U3UUYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOA0B MO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBATh 3ajady, BBIJIBUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTYMEHTHI JIJI JJ0OKA3aTelIbCTBa CBOUX YTBEPIKIACHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA 110 (PU3HUKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBa I/IH(i)OpMaI_[I/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOH O€30aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYIIECTBIISITH OOIIEHUE HA YPOKaX (PU3MKH U BO BHE-YPOUHOU JESITEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ HHAMBHUIyaTbHON paOOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJIEHHWE B PA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJTHEHHSI TMPAKTUYeCKOo paboThl C€ Y4ETOM UMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacCHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMUYHBIX MPEOYTCHHM;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIULINH B 00J1aCTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCSI COBEPUICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cepbl, ObITh YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE Pe3yabTaThl HAa 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHMIBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEJel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUECKHUM 3aps] MpU pelIeHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHUE SBIEHUS (IIPOIECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JBUKEHHE [0 OKPYXHOCTH, HHEPLUS, B3auMoielicTBUE Tel, Tuddy3us, OpoyHOBCKOE JBUKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIIICHNUE JABJIECHNUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBA3b
MEXIy IapaMeTpamMHu COCTOSIHHS ra3a B HW30IPOLECCAX, JICKTPHU3aLUs TEN, B3aUMOJECHCTBUE
3aps/0B;



OINKCBIBATh MEXAHMYECKOE JBMIKEHUE, MCIOJIb3Ysl (PM3NYECKHE BEJIMYHMHBI: KOOPAUHATA,
IyTh, MEpPEeMELICHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, UMITYJIbC Teja, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMBIX BEJIMUUH, UX 0003HAYEHUS
U €IUHMIIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIUYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XAOTHYECKOT0 JIBM)KEHUSI MOJIEKYJ, CpPEIHEKBaJpaTH4HAsi CKOPOCTb MOJIEKYN, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uxX OOO3HAYEHMsS M EIUHHMIBL, HAXOAUTH (OPMYIbI, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUHUAIOB; IPU ONHCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHUYECKOW SHEPTrHUH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
3JIEKTPUUECKOT0 3aps/a, 3aKkoH KyJioHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BbIPAXKEHUE U YCIOBUS (IpaHULIbl, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEA0BAaHHIO (DU3MYECKUX SBJIEHUI W MPOLECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEpPEHHsS (GHU3UYECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXly (PM3NYECKMMHU BEIMYMHAMU C HCIIOJIb30BAaHUEM MPSAMBIX
U3MEpEeHUl, MpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTaThl MOIY4EHHOU
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM TMPOEKTHOW AEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEUHUBYIO IIETIOUKY
paccyXIeHU ¢ OOPO Ha N3y4EHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS,

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HNOMYJSIPHOM MHGOpMAIUU, TOTYYEHHOU U3 PA3INYHBIX HCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (U3KKE B IOBCEAHEBHOM KU3HU JIsl OOECTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, MIIaHUPOBATh paboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kJacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIIOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpoIecChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJII HAa IPOBOJHUK C TOKOM M JIBWXKYIIUMCS 3apsl,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEHYAaTOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M AJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Ammnepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPIUs U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€MHMIIBI, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOLINE JAaHHYIO (DU3UYECKYI0 BEIUYHMHY C APYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH SJIEKTPOMAarHUTHOM  HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsAja, 3aKOH COXPAHEHHS MacCOBOTO YHUCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTIpeIeIATh HAaIpaBJIICHWE BEKTOpAa MHAYKIMM MAarHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (DH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (GopmMynupoBath
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUs, IPOBOIUTH OTIBIT ¥ (POPMYITHPOBATH BBIBOIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BBIOUpATh ONTUMANbHBI CHOCO0 H3MEpPEeHUsT U HCMOJIb30BaTh HM3BECTHBIE METOJBI OIEHKU
MOTPENIHOCTEeNH U3MEPEHHUIA;

HCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEIMYMH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHUN:
IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYCHHOH 3aBHCHMOCTH
buznyecKkux BENMWYMH B BHAE TaOmUIl U TpapuKOB, JAenaThb BBIBOABI IO pe3ylbTaTaM
UCCJICJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB M TaO0OPaTOPHOTO 000PYAOBAHHUS,

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONIb3Ys
dus3nyecKre 3aKOHBI M TIPUHIINAIIB], HA OCHOBE aHAJIM3a YCJIOBUS 3aJIa4¥l BEIOMpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMUMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOYYEHHOTO 3HAYeHUS (PU3NUECKO BEeTHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUMBYIO IEMOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

HCIIOJTb30BATh IPH PEIICHUH YISOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC TEXHOJIOTHU
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallid U TPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
NOMYJSIPHON MH(POPMAIUH, TOTYYSHHON U3 Pa3INYHBIX HICTOYHUKOB, KpUTUYECKU aHATM3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MaIIWH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB, pa3anvaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIh30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00BICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

HCII0JTb30BaTh TEOPETUICCKIE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOMN KU3HU JUTSI O0SCTICUCHUS
0e30MacHOCTH TIpU OOpAIEHUH C MIPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaroIlei cpejie;



paboTaTh B IpYIIIE C BHITOJHEHUEM PA3IMYHBIX COIMANBHBIX POJIEH, TNIaHUPOBATh PaboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 1 0 0 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 1
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika o 1 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia 8 0 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 7 1 0 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 10 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL ! 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 3 0 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

20

bubmuorexa [JOK
41 MeKTpoCTatiia J https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 13
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 1
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojyie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 0 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 bubmmorexa [JOK

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
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng;;ﬁf;igrouﬁ £41c07¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KVIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
dusnka — HayKa 0 IIPUPOJIE.
1 Hayuusie MCT(}),K bl nofHapHIfﬂ 1 0 0 bubnnorexa [JOK
e A 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYKaoIIero Mupa
MexaHn4ecKoe ABUKCHHUE.
2 OTHOCHUTENBHOCTHL MEXAHUUYECKOTO 1 0 0 Bubmiorexa OK
. 07.09.2023  https://m.edsoo.ru/ff0c33e6
IBHOKEHUA. BUIBI IBYDKEHUN.
3 PaBHOMEpHOE mpsIMOJIMHEWHOE 1 0 0 bubmmnoreka HOK
JIBIDKCHHE 12.09.2023  https://m.edsoo.ru/ff0c3508
I
4 npjgl):;:Hpe?}i?rﬁep;;;ZHm Pemenne 1 0 0 Bubmiorexa ITOK
P % ' 14.09.2023  https://m.edsoo.ru/ff0c3620
3aj1a4.
5 | remenmt Vimosenan exopocts ) 0 0 Bunorexa LIOK
A ' . poCTE. 19.09.2023  https://m.edsoo.ru/ff0c372e
CJ'IOeHPIe CKOpOCTeI/I.
PaBHOYCKOpEHHOE TPSIMOJIMHEHHOE
6 BibkeHne CBOOOJHOE TajicHNE 1 0 0 bubmmorexa TIOK
A g 8 ’ 22.09.2023  https://m.edsoo.ru/ff0c39cc
YckopeHue cBOOOAHOTO MaACHUS
7 Perirenue 3a1a4y Ha IBUXKCHHUE C 1 0 0 but6mmorexa [IOK
MOCTOSTHHBIM YCKOPEHHEM. 26.09.2023  https://m.edsoo.ru/ffOc3ada
KpuBonunerinoe 1BUXEHUE.
8 JIBWOKeHHE MaTEepHATBLHOW TOYKH 10 1 0 0 bubmmorexa [IOK
P 28.09.2023 | https://m.edsoo.ru/ffOc3be8

OKPYKHOCTH



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
https://m.edsoo.ru/ff0c3be8

bubnunorexa LIOK

o Pentetie 3ajat mo Tee « KitieMaTiia. 03.10.2023 = https://m.edsoo.ru/ff0c3be8
10 KonTtpoabHnas padora Nel « bubnuoreka [JOK
Kunematukay. 05.10.2023  https://m.edsoo.ru/ff0c3be8
B3anmMopeiicTBue Ten B IpUpoze. .
11 I/IHepuI/Izanme CHCTeMLIPOTpche[:Ta. Bubmaorexa ITOK
. 10.10.2023 = https://m.edso0.ru/ff0c3d00
[Tepssiii 3akoH HproTOHA
12 [TonsiTHE CUIIBI KaK MEpBI bubmmoreka [JOK
B3aUMOJEUCTBUS TEI. 12.10.2023 @ https://m.edsoo.ru/ff0c3e18
13 Bropoii 3akon Herotona. Tpetuit bubnuoreka [IOK
3akoH HproTOoHA stunes 17.10.2023 = https://m.edsoo.ru/ff0c3f76
14 ITpuHumn otHOcuTENbHOCTH ['anuies bu6nmorexa LIOK
19.10.2023 = https://m.edsoo.ru/ffOc41a6
15 SIBneHue TATOTEHUS. bubmmoteka IIOK
['paBUTanIMOHHBIE CUIIBI 24.10.2023 | https://m.edsoo.ru/ff0c43d6
16 3aKOH BCEMUPHOTO TATOTEHUS bubmmorexa LIOK
26.10.2023  https://m.edsoo.ru/ff0c4502
17 Cuna Tsxectu. [lepBas kocMuueckas bubnmnorexa [JOK
CKOPOCTb 07.11.2023  https://m.edsoo.ru/ff0c461a
Cuna ynpyroctu. 3akoH ['yka. Bec
18 tena . Cuna tpenus. Koapdumuent bu6muoreka [JOK
Tpenus. JL.p. Ne 1 « Uzyuenue 09.11.2023  https://m.edsoo.ru/ff0c478c
JABUKEHHS TeJIa M0 OKPYKHOCTH»
NMnynbsc MmaTepuaibHON TOYKH,
19 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bubnuotexa [JOK
NMnynbe cuitbl. 3aKOH COXpaHEHUs 14.11.2023 = https://m.edsoo.ru/ff0a87e4

HUMITyJIbCA. PeakTtuBHOE IBH)KEHHE



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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PeaktuBHOe nBuxenue. Perenne

bubnunorexa LIOK

20
3a/1a4 (3aKOH COXPaHCHHS UMITYJIbCa). 16.11.2023  https://m.edsoo.ru/ffOc4b74
PaGoTta u MOIITHOCTH CHITBL.
[ToTeHnmanpHas ¥ KHHETHYECKAS
21 SHEPTUsl MaTepUabHOW TOUKHU bubmorexa HOK
P P ' 21.11.2023  hitps://m.edsoo.ru/ff0cadc2
Teopema 06 u3mMeHeHUH
KUHETHYECKOW YHEPTUU
29 3aKOH COXpaHEHHUs MEXaHUYECKON bubnnoreka [JOK
SHEPrUu 23.11.2023  https://m.edsoo.ru/ff0a87e4
JlaGopaTopHas padora Ne 2
23 «H3 Eeznz};ai(fna c:x aHeHHUs bubmmorexa [IOK
Y . P 28.11.2023  https://m.edsoo.ru/ff0a87e4
MEeXaHUYeCKOH YHEPTHI.
PaBHoBecue Tesr. MOMEHT CHUITBL.
24 [Inneyo cumibl. YciioBus paBHOBECHS bubmmorexa [IOK
. ' P 30.11.2023  https:/m.edsoo.ru/ff0a87e4
TBEpAOro Tena. Pemenue 3aqay.
KounrpoJabsnas padora Ne 2 nmo treme
25 « I[H:aMI/IKa BI;KOHLI COXpaHEeHHUs bubmorexa LOK
) P 05.12.2023  https://m.edsoo.ru/ffOc4fde
B MEXaHHKe».
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
26 KMHETHYECKOM Teopuu. bpoyHoBCcKoe brbmmorexa [TOK
PHI. BPOYH 07.12.2023  https://m.edsoo.ru/ff0c511e
neuxenue. Auddysus
97 Macca monekyin. Konmnuectso bubmuorexa [IOK
BeniectBa. [locrossHHas ABoragpo 12.12.2023 = https://m.edsoo.ru/ff0a87e4
28 Pemrenue 3aia4d Ha pacuer BEIUYUH, bu6muoreka [JOK
XapaKTEepU3YIOIINUX MOJIEKYJIBI. 14.12.2023 = https://m.edsoo.ru/ff0a87e4
Cwiibl B3aMMOICICTBHS MOJIEKYII.
29 CtpoeHue TBEPABIX, JKUIKHX U bubmorexa [JOK
P DABLS, S 19.12.2023  https://m.edsoo.ru/ff0c570e

ra3000pa3HbIX TEl.
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WUneansusiii raz 8 MKT. OcHoBHOE

bubnunorexa LIOK

30
ypaBuenue MKT 21.12.2023  https://m.edsoo.ru/ff0c5952
31 Pemenne 3amau bubnnorexa LIOK
A 26.12.2023 = https://m.edsoo.ru/ff0c5c36
TennoBoe paBHOBecue. TeMmneparypa
32 u e€ u3sMepenue. Illkana remmepar bubnnorexa LIOK
P ' PFIP 28.12.2023  https://m.edsoo.ru/ff0c5c36
Lenbcns.
AOcoiroTHas TeMIiepaTypa Kak Mepa
33 cpenHen KHHGTHHGCEOﬁy:He TH ’ bubmorexa HIOK
bt P 09.01.2024  https://m.edsoo.ru/ff0c5efc
JIBUKCHHSI MOJIEKYJT
Nneansneiii raz B MKT. YpaBuenue
34 cocTosiHMS U, ra3za. M3omporieccs B bubmmoreka [JOK
UJIeaTbHOM ra3e M X rpadudeckoe 11.01.2024  https://m.edsoo.ru/ff0c6230
MIPEeACTABICHUE
J1ao 0 Ne3
35 Omesrnas nponcpia saxona Lei- BuGmorexa LIOK
posep 16.01.2024  https://m.edsoo.ru/ff0c600a
JIroccakay.
Hacpimennslii nap. 3aBUCUMOCTD
36 JTABJICHUSI HACBHIIIIEHHOTO 1Mapa OT bubnnorexa [JOK
temmneparypsl. Kunienne. Mcmapenue 18.01.2024  https://m.edsoo.ru/ff0a87e4
JKUJIKOCTEH.
37 BrnaxxnocTh Bo3ayxa U ee U3MEpeHNe bubmorexa LIOK
X P ' 23.01.2024  https://m.edsoo.ru/ff0a87e4
38 Kpucrannuueckue u amopdHbie Tena Bubmmorexa [IOK
P P ' 25.01.2024  https://m.edsoo.ru/ff0c6938
39 Buytpennss sueprus. Pabora B bubmuorexa [IOK
TePMOJIMHAMUKE. 30.01.2024 | https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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VY nenpHag TEINIOEMKOCTE BEIECTBA.
KonuyecTBO TEII0THI 1IpH

bubnunorexa LIOK

40
Teronepenaye. AnuabaTHpIN 06.02.2024  https://m.edsoo.ru/ffOc63b6
rpotecc
41 IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 Bu6mumoteka [JOK
MIPUMEHEHHUE K U30MpoIeccam 08.02.2024  https://m.edsoo.ru/ff0c64d8
HeoOpatumocTs nporieccos B
42 npupojie. Bropoit 3akon bubmmorexa [IOK
PrpoJe. BTOp 13.02.2024  https://m.edsoo.ru/ff0c65f0
TepMoarHamMuKHy. Pemenne 3amay.
43 [Tpuniun nevicreus u KIIJ TernmoBoit bubnunoreka LIOK
Mamusbl. [Hukin Kapao u ero KIT/] 15.02.2024  https://m.edsoo.ru/ff0c6708
44 Oo6o06maromuii ypok «MoJteKysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI 20.02.2024  https://m.edsoo.ru/ff0c6820
KonTtposabHas padora no teme Ne3
45 «MouJiexkyasipas pusznka. OCHOBBI bubmmorexa LIOK
yHip ) 22.02.2024  https://m.edsoo.ru/ffOc6bcc
TEPMOIMHAMMKID)
OnexTpuszanus Tei. JJIEKTPUIECKUI
46 3apsi. JIBa BUsia dJEKTPUYECKUX bubmorexa [JOK
P P 27.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsoB. CTpoeHue aToma. DIIEKTPOH.
B3aunmopeiicTBue 3aps/10B. 3aK0H
47 Kynona u 3akoH coxpaHeHus 311 bubmorexa LOK
g P ) 29.02.2024 = https://m.edsoo.ru/ffOc6ced
3apsiaa.
48 Pemenue 3amau Ha 3akoH Kynona. bubnuotexa [JOK
3aKOH COXpaHEHUs 1. 3apA/a. 05.03.2024  https://m.edsoo.ru/ffOc6df2
On. noste. Hanpsik€HHOCTH
49 aMeKTpU4ecKoro nosist. [IpuHiun bubnmnoreka [JOK
CYTIEPIIO3UIINH IEKTPUUECKUX 07.03.2024  https://m.edsoo.ru/ff0c6f00

MOJIEH.
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CuJioBbI€ JIMHAU DJI1. 11014, Penenue

bubnunorexa LIOK

>0 3ajau. 12.03.2024  https://m.edsoo.ru/ff0c7018
[TpOBOIHUKY U TUIIEKTPUKH B

51 3JIEKTPOCTATUYECKOM I10JIE. bubnmnoreka HOK
[Monsipuszanus qu31eKTPUKOB. 14.03.2024  https://m.edsoo.ru/ff0c7126
JusnexTpuueckasi IPOHUIIAEMOCTb
[ToTenuuanbHas 3Heprus

52 3apsHKEHHOTO TeJla B OJTHOPOIHOM bubmmorexa [IOK

19.03.2024 = https://m.edsoo.ru/ff0c72c0
ANEKTPOCTATUYECKOM I10JIE.
PaGota cui 31eKTpocTaTuuecKoro

53 moiis. ITorenuan. PasHocTh bubnuoreka [{OK
noTeHuuanoB. CBA3b MEXAY 21.03.2024 | nhttps://m.edsoo.ru/ff0a87e4
HaIPSHKEHHOCTHIO U HAIIPSKECHUEM.

Onekrpoémkoctb. Konnencarop.
DNEeKTPOEMKOCTD MIIOCKOTO

54 KOHJIEHCAaTOopa. DHEeprus bubmuoteka [IOK
3apsHKEHHOI0 KOHAEHCAaTopa 02.04.2024  https://m.edsoo.ru/ff0a87e4
DneKTpocTaTUYeCKas 3alluTa.
3a3eMIIeHHE AIIEKTPONpUOOPOB
DNEeKTPUYECKUM TOK, YCIIOBUS €TO

55 cyuiectBoBanus. Cuiia Toka. bubmmorexa [TOK

04.04.2024  https://m.edsoo.ru/ff0a87e4
Hanpsixenne. ConpoTtusienue.
3akoH OMa Uit yJacTKa LETH.

56 ITocnenoBarensHOE, MapaIeIbHOE, bu6muoreka [JOK
CMEIIaHHOE COETMHEHNE 09.04.2024  https://m.edsoo.ru/ff0c74f0
MIPOBOIHUKOB.

57 JlabopaTopnasi padora Ne 4 but6mmoreka [IOK
«M3y4yeHnue nocyieg0BaTe1bHOI0 H 11.04.2024  https://m.edsoo.ru/ff0c7838
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mapaJieJIbHOIro 0 COCANHCHUS
IMPOBOJIHUKOB»

Pabota 1 MOIITHOCTH 3JIEKTPUYECKOTO

bu6nmmorexa [IOK

58 Toka. 3akoH J[xoynsa-Jlenna 16.04.2024  https://m.edsoo.ru/ff0c7ae0
9.J1.C.3akon OMa a1t oIHOM

59 (3aMKHYTOM) 2JIGKTPUYECKOM IICTIH. bubmorexa LOK

18.04.2024 = https://m.edsoo.ru/ff0a87e4
Kopotkoe 3ambikanue.
JlaGoparopHasi padora NeS

60 «H3mepenne I/IC ncTouyHNKA TOKA bubmmoreka [JOK
U ero BHyTPEeHHEro 23.04.2024  https://m.edsoo.ru/ff0a87e4
CONPOTHUBJIEHUS»

61 Pemenue 3ana4 Ha 3aKOHEI bubnunoreka LIOK
MTOCTOSIHHOTO TOKa. 25.04.2024 = https://m.edsoo.ru/ffOc84ae
KounrpoJabsHnas padora no teme Noe.4

62 «uexrTpocraTuka. [locrosiHHbIN bubmmorexa LIOK

. 30.04.2024  https://m.edsoo.ru/ff0c82ba
IJIEKTPHYECKHIT TOK»
DneKTpOHHAs! TIPOBOJAUMOCTD

63 TBEPJIBIX METAIJIOB. 3aBUCUMOCTD bu6nmorexa LIOK
COTPOTHUBIICHUS METAJUIOB OT 02.05.2024  https://m.edsoo.ru/ffOc84ae
teMrieparypbl. CBEpXIIPOBOIMMOCTh
[TonynpoBoIHUKH, UX COOCTBEHHAS U

64 IIpUMeCHas MpoBoAUMOCThb. CBOMCTBA bubmuorexa [IOK
p—~n-niepexoja. 07.05.2024  https://m.edsoo.ru/ffOc86fc
[TonynpoBoIHUKOBBIE TPUOOPHI

65 DNEeKTPUUYECKHUI TOK B BaKyyMe. bubnuotexa [JOK
DJeKTPOHHOIy4YeBast TpyOKa. 14.05.2024 = https://m.edsoo.ru/ffOc88be

66 DNEeKTPUYECKHI TOK B pacTBOpax M bubnuotexa [JOK
paciuiaBax 3JIEKTPOJIMTOB. 16.05.2024  https://m.edsoo.ru/ffOc8a8a
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QHGKTPOHI/ITI/I‘-IGCKEUI JUucconranus.

DIIEKTPOJIN3

67

68

Hrorosasi koHTpoOJBLHAs padoTa .

DJIEKTPUUYECKUH TOK B ra3ax.
CaMoCTOSTEeIIbHBIN U
HECaMOCTOSITEIBbHBIA pa3ps/I.
Mounnus. [Tnazma

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

21.05.2024

23.05.2024

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxtudeckue H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcsbl
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 0 0 bu6mmoreka [IOK
BekTop MarHuTHON UHIYKITUH. 01.09.2023 = https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 0 0 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C 05.09.2023 = https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3ydenue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 0 1 bubnuorexa LIOK

08.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME MAarHUTHOTO TIOJIST HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 0 1 bubnnorexka [JOK
«Hccnenosanne nelcTBUA 12.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBHXKYIYIOCS 3apSKEHHYIO 1 0 0 bubnuorexa [JOK
yactuny. Cuna Jlopenna. Pabora 15.09.2023  https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DNeKTpOMarHuTHasE WHYKITHSI. 1 0 0 bubnmuotexa [JOK
[ToTok BekTOpa MarHUTHOM 19.09.2023  https://m.edsoo.ru/ff0a87e4
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unaykuu. J/1C unaykuun. 3akoH
AJIEKTPOMArHUTHON MHTYKIIHH
®dapajes

JlaGopaTtopHnast pabora

bubmuorexa [JOK

7 "
«recneloBanie ’IELHeHm 22.09.2023 @ https://m.edsoo.ru/ffOcal50
DJIEKTPOMArHUTHON MHYKIIHN)
NHnykTuBHOCTD. SIBIICHUE
8 camontyKiun, DJIC bubnnoreka [JOK
YRIHAH: 26.09.2023  https://m.edsoo.ru/ff0ca600
CaMOWHTyKITUH.
DHeprus MarHUTHOT'O TIOJIS
9 KaTYIIKA C TOKOM Bubmiorexa HOK
Y ' 29.09.2023  https://m.edsoo.ru/ff0ag7e4
DIEeKTPOMarHUTHOE TI0JIe
O0o0maromuii ypok «MarautHoe
10 oJje gneg Ol\/Iy:.)FHI/ITHaﬂ Bubmiorexa ITOK
] P 03.10.2023  https://m.edsoo.ru/ff0cab82
WHTYKITHS
KonTposbHas paGora no teme
11 «MarauTHoe noJie Brbmmozexa [IOK
) 06.10.2023  https://m.edsoo.ru/ffOcad58
DJIEKTPOMATHUTHAST HHAYKIUS
CB00OOgHBIE MEXAHNYECKHE
kosneOaHus. 'apmoHnyeckue
12 KoJieOaHus. YpaBHEHUE Bubmiorexa ITOK
- *P . 10.10.2023  https://m.edsoo.ru/ffOcaf06
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpainenue SHEPrUn
JlaGopaTtopHnast pabota
13 «OnpegeneHne yckopeHUs Bu6muorexa [JOK
cB0604HOro NageHusa NPu NOMOLLU 13.10.2023  https://m.edsoo.ru/ff0a87e4

MaATHUKa»
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KonebarenbHbIi KOHTYP.
CBOOOIHBIE AIIEKTPOMATHUTHBIC
KOJICOaHUsI B HICaTbHOM

bubmuoreka [JOK

14
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS 17.10.2023  https://m.edsoo.ru/ff0ch820
MEXIy MEXaHUYECKUMH H
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU
®opmyna Tomcona. 3akoH
15 COXpaHEHHUS SHEPTHH B HJICAJIbHOM bubmorexa LHOK
P P 20.10.2023  https://m.edsoo.ru/ffOch9c4
K0J1Ie0aTEIbHOM KOHTYpE
[Ipencrasienue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
16 MEXaHUYECKUE KOJIeOaHus bubmorexa LHOK
’ 24.10.2023  https://m.edsoo.ru/ff0cbb86
Pe3onanc. BeinyxaeHHbIE
3JICKTPOMAarHUTHBIC KOJICOaHUs
IlepemenHblii TOK. MOIIHOCTH
17 MEPEMEHHOTO TOKA. AMIUTUTYTHOE U bu6mmoreka [IOK
JIEMCTBYIOIEE 3HAUEHUE CUJIBI TOKA 27.10.2023  https://m.edsoo.ru/ffOcbd34
U HaTIPSDKEHUS
Tpauncdopmarop. [IponsBoacTso,
18 HE eai){apn HOTp e6§€HI/I€ ! bubmorexa [JOK
P . p 07.11.2023  https://m.edsoo.ru/ff0a87e4
IIEKTPUICCKON dSHEPTUU
VYCTpoiCTBO U MPAKTHYECKOE
19 IPUMEHEHHE AIEKTPUUIECKOTIO bubnuoreka [IOK
3BOHKA, T€HEpaTOpa MEPEMEHHOTO 10.11.2023  https://m.edsoo.ru/ff0cc324
TOKa, JINHUH 3JIEKTpoIepeaay
20 PeweHuWe 3a4a4 No TeMe « bubmuorexa [JOK
INeKTpoMarHuTHble KonebaHua». 14.11.2023 = https://m.edsoo.ru/ff0a87e4
21 MexaHnyeckue BOJHBI, YCIOBHS bubnmoreka [JOK
pactpoctpanenus. [lepuos. 17.11.2023  https://m.edsoo.ru/ffOccab4
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CkopocTb pacnpocTpaHEHUs U
JunHa BoHbL. [lonepeunsie n
HPOJIOTbHBIE BOJTHBI

3Byk. CxopocTb 3ByKa. ' poMKOCTh

bu6mmoreka [IOK

22
3ByKa. Bricora Tona. TemOp 3ByKka 21.11.2023  https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [1lkana bubmmorexa [TOK
P i 24.11.2023  https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TelJ)'IeBE eHI/Iz iaSBI/ITI/Ie CpencTB bubmmorexa LOK
! ' pea 28.11.2023  https://m.edsoo.ru/ff0a87e4
cBs3u. Paguonoxarus
o5 KonTposbHnas padora bubnnorexa [HOK
«KoJsiebanusi 1 BOJTHBI» 01.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnorexa [JOK
ToueuyHbIil HICTOYHUK cBeTa. JIyd 05.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkenus ceera. [loctpoenue bubmmorexa LIOK
P L P 08.12.2023  https://m.edsoo.ru/ffocd4e0
N300paXeHU B IMJIOCKOM 3epKajie
[Ipenomnenue creta. [TonHoe
)8 BHYTPEHHEE OTPAKEHUE. bubnuorexa [IOK
[IpenenbHbIi yroa noaIHOTO 12.12.2023  https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaGopatopHas pabora «3mepenue bubnnorexka [JOK
MOKa3aTelsl MPEJIOMIICHHSI CTEKIIa 15.12.2023  https://m.edsoo.ru/ffOcd67a
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JIunssl. [TocTpoenue n3odpaxxeHuit

bubmuorexa [JOK

30 B Ji13e. DOPMYTA TOKOM JHHSHI. 19.12.2023  https://m.edsoo.ru/ffOcddle
VBenudeHue TuH3bI
JlaGopaTtopHnast pabora

31 «OnpeaeneHne oNnTUYECKO CUAbI U bu6mmoreka [IOK
¢oKycHoro paccroaHmsa 22.12.2023  https://m.edsoo.ru/ff0a87e4
cobupatoweit NAMH3bL.»
Hucnepcus cera. CiioxxHbIA COCTaB

39 6enoro csera. L[Bet. JlJabopaTopHas bubnuorexa [JOK
pabora «Habmonenne nucrepcuu 26.12.2023  https://m.edsoo.ru/ff0a87e4
CBETa»

33 WnTepdepennus ceera. Judpakuus bubnnorexa [JOK
cBeta. JludpakunoHHas peméTka 29.12.2023  https://m.edsoo.ru/ffOced22

34 [TonepeyHoCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipu3zanus ceeta 09.01.2024  https://m.edsoo.ru/ffOcf02e

35 I'paHuLIBI TPUMEHUMOCTH bubnnoreka [JOK
KJIACCUYECKOW MEXaHUKHU. 12.01.2024  https://m.edsoo.ru/ff0a87e4

36 IToctynaTel cnenuaibHON TEOPHUHU bu6mmorexa [IOK
OTHOCHUTEIIbHOCTH 16.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCUTETHHOCTD

37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmnorexa [IOK

19.01.2024  https://m.edsoo.ru/ffOcfad2

BPEMEHH U COKPAIICHUE JITHHBI
DHeprus U UMIYJbC

38 pENATUBUCTCKON YacTulpl. CBs3b bubmuoreka [IOK
MacChl C SHEPTUEH U UMITYJIbCOM. 23.01.2024  https://m.edsoo.ru/ffOcfc68

DHEprus MOKost
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KonTpoJubnas padora «Onruka.

bubmuorexa [JOK

39 Ocuoser cenua Lol Teopuu 26.01.2024 https://m.edso0.ru/ffOcf6f0
OTHOCHTEJILHOCTH»

40 ®otonbl. Dopmyna I1nanka. bubnnoreka [HOK
DHeprusi 1 UMITYIIbC POTOHA 30.01.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U KCCIICI0BAHNE Eu6 1IOK

noOIMoTEKA

4 porospdexra. Onerrer A. T 02.02.2024  https://m.edsoo.ru/ffOcffc4
CrojeToBa
3akoHb! hororddexra. YpaBHeHHE

42 SI?IHLHTegl)Ha nqs)l(b(bOToa(b(geKTa bubmorexa LHOK

A ' 06.02.2024  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
Hasnenue cBera. Onwite I1. H.
43 JlebGeneBa. XuMHUYECKOE NEUCTBUE bubmmorexa [TOK
AeBd. A 09.02.2024  https://m.edsoo.ru/ffod04a6
cBeTa
TexHu4eckue ycTpoucTsa u

44 IIPaKTUYECKOE TPUMEHEHUE:! bubnnoreka [JOK
dboTosneMeHT, GOTOATIUHK, 13.02.2024  https://m.edsoo.ru/ff0a87e4
coNTHe4Has OaTapesi, CBETOUO/T

45 Pemenne 3ama4 1mo Teme bu6nmoreka [JOK
«DJIeEMEHTHI KBAHTOBOM OIITHKI)) 16.02.2024 @ https://m.edsoo.ru/ff0d0302

46 Bunst nznyuenuii. cTtounnku bu6mmorexa [IOK
CBETA. 20.02.2024 @ https://m.edsoo.ru/ff0d091a

47 CHexTpsl U CIIEKTPAJILHBIN aHaAIN3 bubmorexa LIOK

P P ’ 23.02.2024  https://m.edsoo.ru/ff0d0afa
[IIxana. DJIEKTPOMarHUTHBIX BOJIH.

48 JL.p. Ne7 « HaGaronenue bubnmuorexa [JOK

CILIOIIHOIO M JIMHEHYATOr 0 27.02.2024 @ https://m.edsoo.ru/ff0d0afa

CIeKTpa»
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Mogens atoma Tomcona. OnbITEI
Peszepdopna no paccesauro o-

bubmuoreka [JOK

49 yacTull. [[manerapuas Mmojenb 01.03.2024 = https://m.edsoo.ru/ff0d0ca8

aToma
bubmuorexa [JOK

>0 Hoctynarst bopa 05.03.2024  hitps://m.eds00.ru/ff0d0fd2
Wznyuenue u norjuouieHnue GOTOHOB

51 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHSI SHEpruu Ha Apyrou. Buabl 12.03.2024  https://m.edsoo.ru/ff0a87e4
CIIEKTPOB
BoxHoBbIE CBOIiCTBA YaCTHII.

52 KopnyckynsgpHo-BOJIHOBOI bubnuorexa [IOK
nyanu3Mm. CrioHTaHHOE U 15.03.2024  https://m.edsoo.ru/ff0d1162
BBIHY)KJICHHOE H3ITyYCHHE
OTKpbITHE PAJMOAKTUBHOCTH.

53 OmnsiTel Pezepdopaa mo bubnmnorexa [JOK
ONpPENIETICHUIO COCTaBa 19.03.2024  https://m.edsoo.ru/ff0d1356
PaZMOaKTHBHOTO H3ITYYSHHSI
CsoticTBa anbda-, 6era-, ramma-

54 u3nyuyeHus. Biusnaue bubnuoreka [IOK
paZlOaKTUBHOCTH Ha KUBBIE 22.03.2024  https://m.edsoo.ru/ff0d0e38
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

55 W3otonsl. Anba-pacna. bubnnorexka [JOK
ONEKTPOHHBIN U TO3UTPOHHBIN 02.04.2024  https://m.edsoo.ru/ff0a87e4
6era-pacnan. ['amma-uznydenue

DHEPrus CBsI3U HYKJIOHOB B SpE.
56 H;[eppHLIe peaKuHIZK S nepublii ’ bubmmorexa [TOK
05.04.2024  https://m.edsoo.ru/ff0a87e4

peakrop. [IpobieMbl, TEPCIIEKTUBEIL,
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HKOJIOTUYECKUE ACIIEKThI AIEPHOMN
SHEPreTUKU

DJIeMEHTapHBIE YaCTHUIIBI.
OTkpbITHE TO3UTPOHA. MeToIbI
HAOJIIOJIEHUS U pErUCTpalyu

bubmuorexa [JOK

> IEMEHTAPHbIX HACTHII. Kpyribii 09.04.2024  https://m.edsoo.ru/ff0a87e4
cronl «®yHIaMEeHTaIbHbIE
B3aUMOJICHCTBUSA. ENMHCTBO
(U3UYECKON KapTUHBI MHPaY
Bupg 3sésnnoro neda. Co3sesnus,

58 APKUE 3BE3/bI, IIIAHETHI, UX bubnnorexa [HOK
BuAnuMoOe aBmkenune. CoaHeuHas 12.04.2024  https://m.edsoo.ru/ff0a87e4
cucreMa

59 Comnnne. ConHeyHass aKTHBHOCTb. bubmuorexa [JOK
Ucrounuk sueprun CosHIla U 3BE3]1 16.04.2024  https://m.edsoo.ru/ff0a87e4
3BE3/1bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI ITIaBHOU

60 nocJieIoBaTeIbHOCTH. BHyTpeHHee bubnmnoreka [JOK
ctpoenue 38&311. COBpeMEHHbIE 19.04.2024  https://m.edsoo.ru/ff0a87e4
MIPEICTABIICHUS O POUCXOKICHUU
u »Bororuu CoJHIIa U 3BE3T
Mueunsii [lyte — Hama

61 I'anaktuka.llonoxenue u bu6mmorexa [IOK
nemwkenne CouHia B ['anaktuke. 23.04.2024 = https://m.edsoo.ru/ff0a87e4
I"anakTukm.

Bceenennas. Teopus bonbuioro
62 B3prBa.PeJ'II/IKTOI;06 U3Ty4YCHUE. Bubamorexa [OK
26.04.2024  https://m.edsoo.ru/ff0a87e4

MeTaramakTuka
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63 Heperennbie mpooaembl 1 bubnmoreka [JOK
aACTPOHOMHUU 30.04.2024 = https://m.edsoo.ru/ff0a87e4
64 KonTpoabHas padora «JieMeHThbI 1 bubnnoreka [HOK
ACTPOHOMHH U aCTPOPH3UKKI» 03.05.2024  https://m.edsoo.ru/ff0a87e4
O6o6maromuii ypok. Pons dhuzuku
¥ aCTPOHOMHUH B IKOHOMHUYECKOM,
65 TEXHOJIOTHYECKOH, COLIMATILHON U 1 bubmmnorexa [IOK
y > SO 07.05.2024  https://m.edsoo.ru/ff0a87e4
ITHYECKOH cepax NesTeTbHOCTH
YyeJIoBeEKa
bu6mmoreka [IOK
66 Wrorosast konTpoaLHas pagora ! 10.05.2024  https://m.edsoo.ru/ff0a87e4
PesepBubriit ypok. Ontuka. OCHOBBI
67 CHELUAILHON TEOPHUH 1 bubmmorexa [TOK
B P 14.05.2024 = https://m.edsoo.ru/ff0a87e4
OTHOCUTEILHOCTH
Peze i ypok. KBaHnTOBA
68 @H3j;blg£M:HTLI: a}(I:T I:)HXOMI/II/I " 1 bubmmorexa LIOK
' P 17.05.2024  https://m.edsoo.ru/ff0d1784
acTpopU3UKHI
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. T.A. Mskumes, b.b. byxosnes, H.H.Corckuii. ®@usnka. 11 kmacc. — M.: [Ipocsenienue,
2021.

2. T'S. Msxumes, b.b. byxosues, H.H.Corckuii. ®usuka. 10 knacc. — M.: [IpocBemenue,
2021.

3.

4, AL Peivkenu. COopHuk 3a1a4 no ¢usuke. 10 — 11 kmacc. — M.: Jlpoda, 2021
METOINYECKHUE MATEPHUAJIBI JIJIS YUUTEJIA

1. http://school-collection.edu.ru http://fcior.edu.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru http://fcior.edu.ru

http://www.fizika.ru http://college.ru/fizika/



