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HOACHUTEJIBHASA 3AIIMCKA
HopmoTtuHo-mipaBoBas 6a3a:

1. ®epepanbublil 3ak0H OT 29 nekadpst 2012r.Ne 273 @3« O6 obpazoBanuu B Poccuiickoit
denepanun.»,

2. ®I'OC cpennero obmiero o0pa3oBaHus, yTBEPKICHHBIN MPUKa3oM MUHHCTEPCTBA
npocselenus Poccuiickoit @enepanuu ot 12.08.2022 Ne732;

3. ®enepanbHast 00pa3zoBarTeIbHAs IPOTPaMMa CPEIHEro 00IIero
o0pa3oBaHus, yTBEXKACHHAS MPpUKa3oM MuHUCTEpCTBa pocBenienns Poccuiickoi
®enepaunn ot 18.05.2023 mox Ne371.

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeIHEro oO0Iero oOpa3oBaHHS
pazpaboTaHa Ha OCHOBE IMOJIOXKEHMH U TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS OCHOBHOM
obOpasoBatenbHONM Tporpammbl, mnpeactaBieHHBIXx B PI'OC COO, a Takke ¢ yué€rom
dbenepanbHOl paboyeil MporpaMMbl BOCHHUTAHUS M KOHIICTIIUM TPENoJaBaHUsA y4eOHOTO
npenmera «®Dusuka» B oOpa3zoBaTenbHbIX —opraHm3anusax —Poccuiickoit  ®enepanuu,
pealn3yoMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mporpaMMbl Mo (U3MKE HaNpaBieHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. [Iporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM OI'OC COO K 1mIaHUpPyeMBbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKKe YYUTBHIBAET HEOOXOJMMOCTh peaju3ali MEKIIPEIMETHBIX
cBs3ell (PU3WMKH C ECTECTBEHHO-HAYyYHBIMH YUE€OHBIMHU TIpeAMeTamMu. B Heil ompenensroTcs
OCHOBHBIC 1€ M3y4eHUs (PU3WKK HAa ypOBHE CpEIHEro oO0mero oOpa3oBaHUSs, IUIAHUPYEMbIS
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYACT:

® IJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3uKu Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3YAbTATHI M0 rojiaM O0y4eHUs;

e cojepxaHue yueOHoro npeamera «Pusukay mo rogam oOydeHusl.

®du3zrka Kak HayKa 0 HauboJee 00IKX 3aKOHaX MPUPO/IbL, BBICTYIAsl B KayeCTBE Y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
IkonpHBIA Kypc (UMK — CHUCTEMOOOpA3YIOUIU [Jisi €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEeIMETOB, MOCKOJIbKY (pU3nYecKre 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, NU3y4aeMbIX
XUMHeH, Ouosoruei, pusnueckoi reorpadueid u acrponomueil. Mcnonp3oBaHue U akTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOIYYEHHS HOBBIX
MaTepHasoB C 3alaHHBIMU CBOWCTBaMU U ApYyrux. M3ydyeHue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(bopMuUpOBaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa o0yJaromuxcs, B GopMUpoBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METO/ MO3HAHUS TPU BHIMIOJIHEHUH UMU Y4EOHBIX UCCIIEI0BaHUH.

B ocHOBY Kypca ¢u3uKku Ui YpOBHS cpelHero o0mero oOpa3oBaHus NOJOKEH s UieH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBpEMEHHOM (PU3UKH.



Hoes cenepanruzayuu. B cOOTBETCTBUH C HEW MaTepuall Kypca (GU3UKH 0ObeAMHEH BOKPYT
¢usnveckux Teopuil. Bemymum B Kypce sBusercs (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTEpUH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus NpeanosaracT UCIOJb30BaHUE T'YMaHUTAPHOTO
noTeHuana (Gu3ndeckoi HayKu, OCMBICIICHUE CBS3HM Pa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M 9KOJIOTUYECKUMU TPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc GU3nMKu mpeanoiaraeT 3HakOMCTBO C HTMPOKHM
KPYrOM TEXHHYECKUX M TEXHOJIOTHYECKHUX MPHIIOKEHUH N3YUYECHHBIX TEOPHH U 3aKOHOB.

Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX JKOJOTHYECKUM IMPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIEHUS MPOOIIeM pallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

Crep>XxHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEero oouiero oopazoBaHUs
ABIAIOTCS (u3nueckue Teopuu ((GopMHUpPOBAHME TPEACTABIEHUN O CTPYKTYpe IOCTPOCHHUS
¢u3nveckoil Teopuu, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHHUMOCTH TEOPHH, Ul OIHMCAHHs €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U TIPOIIECCOB).

CucreMHO-JIeTEIbHOCTHBIN MOAX0/ B Kypce (PU3UKU peann3yercs Mpexae BCero 3a cuér
OpraHM3aliy 3KCIePUMEHTAIbHON NesTeNbHOCTH oOydaromuxcs. [y 6a30Boro ypoBHsSI Kypca
(GU3UKH — ITO WCHOJIB30BAHME CHUCTEMBI (DPOHTAITBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB
abOpaTOPHBIX pabOT, KOTOphIE B TporpamMme 1o ¢u3nke OOBEeTUHEHBI B OOMIUN CIHCOK
YYCHHYECKUX MPAKTUUECKUX paboT. Brifenienne B yka3aHHOM IepedyHe JIaDOpaTOPHBIX padoT,
MPOBOJMMBIX JUIl KOHTPOJIE M OLIEHKH, OCYIIECTBIISIETCS YyJaCTHHKaMH 00pa30BaTEIbHOTO
mporiecca UCX0sl U3 0COOCHHOCTEH TJIaHUPOBAHUSI U OCHaIeHus kabunera (usuku. [Ipu sToM
obecrieunBaeTcs OBJIaJiIeHHE OOy4JalONIMMUCS YMEHHSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HCCJIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE
MPeII0KEHHBIX TUIIOTE3.

Bbonbiioe BHUMaHKME yAenseTcs pelIeHUI0 pacu€THBIX U KadyeCTBEHHbIX 3a4ad. [Ipu sTom
JUIA PacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIINE MPUMEHSATh W3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHHS U3 pa3HbIX pas3aesnoB. s KadyecTBEHHbIX 3aau MPUOPUTETOM
SBIISIOTCS. 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUINYECKUX SBJICHUM W TPOIECCOB B
OKpY)Kalollel >KU3HH, TpeOyrolue BbiOOpa (u3Mueckod MoJenu jsl CUTyalluu TMPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO Kk MaTepHaTbHO-TEXHUYECKOMY
obecrieueHnI0 yueOHOro mpoiecca 0a30BbIH YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETro
obmiero o0pa3oBaHUs JOJKEH M3Y4aThbCs B YCIOBHUSX MPEIMETHOrO KaOWHETa (PU3UKU WM B
YCIOBUSX MHTEIPUPOBAHHOTO KabWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO UKIa. B xabuHere
(GU3UKN TOKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYJOBAHKE /TSl BHITTIOTHEHUS YKa3aHHBIX
B 1porpaMMe Mo (U3MKE YYEHHUECKUX TPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
obopynoBaHue.

JleMoHCTpaloHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIMIIOM
MUHUMAaJIbHON JJOCTATOYHOCTU U 00ECHEeUMBACT MOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMme o
¢u3MKe KIIOYEBBIX JEMOHCTpAalMH s MCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLECCOB,
SMIIMPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.



JIaGopaTtopHoe 00OpymOBaHHE JJsl YICHHYECKHX INPAKTHUECKUX padoT (dopmupyeTcs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECmeyMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYIOBaHUS JOJDKHBI OBITh
MIOCTPOEHBI HAa KOMIUICKCHOM HCIOJb30BAHUU AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe

KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.
OCHOBHBIMH TIETISIMH U3YyUeHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

dbopMupoBaHHE HHTEpeca M CTPEMIICHHS OOYYaloUIMXCsl K HAyYHOMY H3YUCHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUH O HAaydyHOM METOJe TIO3HAaHUSA U (HopMUpOBaHHE
HCCIIEIOBATENILCKOIO OTHOIIEHUSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHNE HAyYHOTO MHPOBO33PEHUSI KaK pe3ysbTaTa M3y4EHUsS] OCHOB CTPOEHHUS
MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DPM3HKHY;

(hopMHpOBaHHE YMEHUN OOBACHATD SBJICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUHN U
Hay4YHBIX JI0Ka3aTeIbCTB;

(hopMHpOBaHHE MPEACTABICHUIN O POIM GU3MKU JUISL Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTiokeHne 3TUX Meneld oOecrieyrBaeTcss PEelIeHHeM CIEAYIOINUX 3a/1ad B Tpolecce
M3y4YeHus Kypca (U3HKH Ha YPOBHE CPETHETO 00IIEero 00pa3oBaHus:

pHOOpeTeHne CUCTEMBI 3HAHUM 00 oOIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(YU3HKHY;

¢dbopMupoBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUA sl  OOBSICHEHUS
(Gu3n4ecKux SBIEHUM B MNpUpOAE U JUIsl NPHHATUS IPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HH;

OCBOEHHME CIIOCOOOB pEIICHUS pa3jIM4yHbIX 334ad C SBHO 3aJaHHON (u3HUeCKOH
MOJIENbIO, 3a/ad, MOJPa3yMEBAIOLUIUX CAaMOCTOSTEIbHOE CO3JaHHe (PU3HUYECKOH
MO/IENH, a/IeKBaTHON YCIIOBUSAM 3a/1a4H;

[IOHMMaHUe (PU3MYECKUX OCHOB W HPUHIMIIOB JEHCTBUS TEXHUUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX ITPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

OBJIAZICHUE METOJAMH CaMOCTOSITENIbHOI'O IJIAHUPOBAHUS U MPOBENEHHs (PU3NYECKUX
SKCIEPUMEHTOB, aHalIM3a W  UHTepHperauuu  UHPOpPMALUH,  ONpeAeieHus
JIOCTOBEPHOCTH IOJyYEHHOTO pe3ysIbTara;

CO3/IaHU€ YCIOBUHU JUISL Pa3sBUTHUS YMEHMHM MPOEKTHO-UCCIIEI0BATENbCKOW, TBOPUECKON
JEeSATeIbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIii ypoBEHb) Ha ypOBHE CpeAHEro oOmiero odpazoBaHUs
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme no Gpusuke nepeueHs 1a00paToOpHbIX U MPAKTHUECKUX paboT
SBJISIETCS PEKOMEHIOBAHHBIM, YYHMTETbh JeaeT BBIOOp MpOBeAeHHUS Tab0paTOpHBIX padoT u
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEH 00yUYaroMInXCs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILEHNS] MATEPUAIbHON TOYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOJIB30BAaHUEM IPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepnosunuu cui. Bropoi 3akon Hbrorona st
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buabl Tpenust (Iokos, ckoJbxkeHMs, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuia TpeHHsI CKOJIBKEHUsS U cuiia TpeHus mokos. Kospdumuent tpenns. Cuia COnpoTHBICHUS
IIpU IBWKEHUH TeJa B )KUIAKOCTH WM rase.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMeHT cuabl OTHOCUTENIBHO Ocu BpamieHus. Ilnedo cunbl. YcnoBus paBHOBECHS
TBEPAOTO TEa.

Texnuueckue yCTpoCTBA M MpPaKTUYECKOE NPUMEHEHUE: MOJIIUIIHUKH, JBH)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus MaTepuaibHOW TOUYKU. Teopema 00 M3MEHEHHHM KHHETHYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTrUU CUCTEMBI TeNl. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexoa MOTEHIMATBLHON PHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBwkenue. Juddysusa. Xapaktep IBMKEHHS UM B3aUMOJCHCTBHS YaCTHIL
BelmiecTBa. MoJiell CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remnepatyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETHYECKONH TEOpPHH
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYeCKOW >SHepruu
TEeIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akoH [JanpronHa. M3omponecchl B UAEaTbHOM Ta3e C
MOCTOSIHHBIM KOJIMYeCTBOM BemlecTBa. ['paduueckoe npepcrapieHrne U30MPOIIECCOB: U30TEPMA,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ortorpaduu  MOIEKYIT
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHus. KonmndyectBo TerioTsl U paboTa. BHyTpeHHss sHEprus 0JHOATOMHOTO
UJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBbiii 3akoH TepMoauHaMHKHU. [IpuMeHeHue
MEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBbie MamuHbl. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTrUu B
TeIUIOBBIX MamuHax. KoadduiueHT none3Horo aeiictBus terioBod Mmammubl. [ukin Kapao u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPryuu Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue dpupa B JATYHHOU TpyOKe MyTém
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HaceleHHbIN map. Y aenpHast TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucraimuyueckue u amopdHbie Teaa. AHU30TPOIINS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuanbl. [ImaBneHue u Kpuctauzanus. YaenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHMHM TIOJYYCHHsS COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus U MJIaBICHUS KPUCTAIIIMUYECKOTO BEL[ECTRA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. [IBa BuIa SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYIPOBOAHUKU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3aps.
Onektpuyeckoe mnoje. Hampsx€HHoCTh 3nekTpuueckoro mnojis. IlpuHnun cynepno3uuuu
ANEKTPUYECKUX MoJieh. JINHNN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY M AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluanieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMKocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckrue yCTpoOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJIEKTPONpPHOOPOB, KOHAECHCATOpP, KOMHUPOBATIbHBIM
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwlit 31exkmpuyeckuit mox. Toku é paziuunvix cpeoax

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AeKTprudeckoi nenu. KopoTkoe 3aMpIikaHue.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DIIeKTpUYECKHIl TOK B razax. CaMOCTOSITEIbHBINA U HECAMOCTOATENIbHBIN pa3psaa. MoJiHus.
[Tna3zma.

TexHuueckne yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbl, TEPMOMETP COIMPOTUBICHUS, BAKyyMHBIH THOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MTOJIYIPOBOIHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usmku 6azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAYYHBIM (akT, TUmoTe3a, (u3nyeckas BEIWYMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI W WX IMPOCKIHHA Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepaghus: BIAXKHOCTH BO3IIyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W Jpyrue), JABUTATENb BHYTPEHHEro CropaHus, mapoBas TypOWHa, OBITOBOI
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMaCHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKUMU. [IpuHIMO Cynepno3uiy MarHUTHBIX NoJsie. JIMHUM MarHuTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU OISl HIOCTOSIHHBIX MarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIsS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzanmoaencTBre MPOBOJIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SIBneHue HIEeKTpOMAarHUTHOM WHAYKUMH. [lOTOK BEeKTOpa MarHUTHOW MHIYKIUU.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIMH. DJIEKTPOABIKYILAS CHJIa CAMOUH/TYKIUH.



DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIIKYILECH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIIHH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koae0anus

KonebarenpHast cucrema. CBOOOIHBIE MeXaHWYECKHME KoJyieOaHWsA. [ apMoHHMUYecKHe
konebanus. Ilepwon, dwacrtora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnueckuii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuii. [IpeBpamenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTHHM B UACATHBHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYX/ICHHBIC MEXaHHUECKHE KOJIeOaHUsI.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHYCOMAATIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada W MOTPEOJCHHUE DICKTPUYECCKON SHEPrHUU.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoOIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, IMHUU AJIEKTPOIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CB00OOAHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIEepeaun.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPoOMAZHUNHbBLE 60TIHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CxopocThb 3ByKa. ' pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3IYYCHHS JJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJysgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckne ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE MUHCTPYMEHTBHI,
YIBTPa3BYKOBasi IMAarHOCTHKAa B TE€XHUKE W MEAUIMHE, paaap, paJdoONpUEMHHK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHNS MEXaHUYECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHMUii.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJIOMIICHUE,
noJisipu3anus, Tudpakius, HHTepPepeHIIHs.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TpPENOMIIEHHMS CBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. Ler.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAsi CHJIa TOHKOW JINH3BL. [locTpoeHre n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIOJICHUSI MAKCHMYMOB ¥ MUHUMYMOB B HHTEP(PEPESHITMOHHON KapTHUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHHM OTHOCHUTEJILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

Pa3nen 7. KBanroBasi pusnka
Tema 1. Inemenmut K6aHMO60OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHepruM (HOTOHA C €ro YaCTOTOW. DHEpPrus M UMITYJIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEW 3Heprud aroma
BOJIOPOJA.
BonHoBBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynsipHO-BOJIHOBOU Tyaanu3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnbITH Pezepdopaa no onpeneneHnio cocraBa paJioakKTUBHOTO H3IIy4EHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio sapa. M30Torsbl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl M TEPCIEKTUBBI  SICPHOU
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3an0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
ocyieoBareabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTAaBIECHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Paszberanue ramaxtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNIEHUs TIOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHONW U
THUYECKON cdepax MesATeNIbHOCTH 4YeJNOBeKa, pojib W MeCTOo (GU3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpedmemnuvle nouwsamusi, CBS3aHHbIE C HM3yYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpuyeckue SBICHUS B JKUBOHM MpHpoje, KojiebaTelnbHbIE IBHKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaNINYeCKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIOJIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM BIEKTPOIIEpENay, T€HEPATOP IMEPEMEHHOIO TOKA, DJICKTPOABUIATEb,
WHAYKIIMOHHAS T[e4b, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX H IMPEJAMETHBIX 00pa30BaTEeIbLHBIX PE3YIIHTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPCHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMM  OOYYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIIBHOCTh B HMHTEpECcax TIpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHN B 00Pa30BaTeIbHONW OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON I'PaXKIaHCKON MICHTHIHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYCCKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEC K pa3audHbiM cdepaM TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DM3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMUPOBAHHOCTh DKOJIOTHYECKOW KYIBTYPHI, OCO3HAHHWE TJI0OAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh UHANBUIyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJHTATOB IEISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAadOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HECHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH MOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4COHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO H TOTOBHOCTBIO K CAMOCTOSTEIPHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BIIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIpETaIluH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HaXOJWTh AapryMEHThI JUIS JOKa3aTejlbCTBa CBOMX YTBEPIKICHHIA,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BATENbHOU AEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a7ad € COONI0IEHUEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKaHHMs B pPAa3NUYHBIX (opmarax ¢ y4érom
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHI)IX CI/ITyaHI/II)’I U CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEMCTBHH C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C Y4ETOM
MHEHHH Y9aCTHHKOB, 00CY)X/IaTh pe3yibTaThl COBMECTHON Pa0OTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETHMUECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYAIUX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO NESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBIMIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIETh HABBIKAMM TIO3HABATENILHON pedIeKCHU KaK OCO3HAHHUS COBEPIIAEMbIX JIEHCTBUN
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTYMEHTBI IpYIHX IPU aHAIHU3€E PE3yJIbTaTOB ACSATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus IMYHOCTHBIX PE3YIbTaTOB OCBOCHUS IPOTpaMMBbl IO (PpU3HMKeE 115
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIMOHAIBHOU c(hephl, OBITH YBEpPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U IPOSBIATH THOKOCTbh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOILEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHMUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIIOZICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3auay;

pacrno3HaBaTh (HU3MYECKHE SBJICHHUS (TMpOIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeicTBue ten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIEHUE, KPUCTAIITU3allu,
KHUIIEHUE, BIAXKHOCTh BO3/YyXa, MOBBIICHUE JTABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIY IapaMeTpamMu COCTOSIHMS Tra3a B H30Ipolieccax, JJIEKTpU3auus Ted,
B3aMMOJICIICTBUE 3apAJIOB;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa, UMIYIbC Tejla, KMHETUYecKas
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BEITHUNHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJpaTHUYHAas CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYeHUS M EIUHMIIBI, HaXOJUTh (OPMYJbI, CBS3BIBAIONINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, pa3HOCTh MOTEHIMAJIOB, MpPH OMNHCAHUU MPAaBUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOILECCHl U SIBICHUS, UCHOJb3ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, 'a30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOW SHEPTHU TEIUIOBOTO JABHMIKEHMS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYECKOe BhIPAKEHUE U YCIIOBUS (IpaHMIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IPSIMBIX M  KOCBEHHBIX M3MEpPEHMH, MpH 3TOM  (PopMyIupoBaTh
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHs M HCHOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMUIl M rpadUKOB, A€naTh BHIBOJIbI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOIUMBIE A €€ pelieHus,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHHul ¢ ONOpPOl Ha N3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
Hay4YHO-TIONYJISIPHOM HMH(pOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTydaeMyI0 HH(POPMALIUIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHnss 6€30MACHOCTH MPH OOPAIEHUHN C TPUOOPAMH U TEXHHUECKUMH YCTPOHUCTBAMH, JIJIS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacCHpenesisiTh OOA3aHHOCTH U IJIAHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaAIOLIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJIEpHAas MOJENb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SBIEHUS (MPOIEecChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, ACMCTBME MAarHUTHOTO MOJs Ha MPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHAsI U NCKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTONIb3YS (U3NYECKUE BEIMYMHBI: DIEKTPUUECKUN 3apsi, cuja TOKa, OJIIEKTPHUYECKOoe
HaIpsKEHUE, AIEKTPUIECKOE COIIPOTUBIICHUE, Pa3HOCTh MOTEHLIUANIOB, JIEKTPOABIKYILAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUUYECKOT0 M MAarHWTHOTO TOJEH, MepHoj] M YacToTa KojiebaHwil B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICIT HCMOJIb3YeMbIX BEIMYMH, HMX OO0O3HAYCHHs W E€AUHUILIB,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3NYECKUIA CMBICI HCIOJb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMNBL:  3akoH Owa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa 1A (QoToddderTa, 3aKOH COXpAaHEHHS DSHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3akOoH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHWE W YCIOBUS (TPaHMIIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3NYECKUX SBJICHUI M MPOLECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBAThb YCTaHOBKY, (PUKCHPOBATh pE3y/lbTaThl MOJTYYEHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHJE TaOmuI M TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbI0, HCHOJIb3Ys
(bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7aull BbIOMpaATh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETMIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllMU W IPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOM MHGOpPMALMU, MOJYYeHHOM W3 pPAa3JIMYHbIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOJNUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HH IS
oOecrieyeHus 6€30MAaCHOCTH MPU OOpALIEHUHU C TPUOOpPaAMH U TEXHUYECKHMMH YCTPOUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B Ipymie ¢ BHIIOJHEHUEM PAa3UUHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAXKJIOI'O M3 YYaCTHUKOB I'PYIIIBI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®dwusmuka 1 MeTo ay4HOTO TIO3HA 2 brbmmorexa OK
. W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541b§72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHASI ®U3UKA U TEPMOJMHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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

Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 C) 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 51eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MaruutHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 bubmorexa LIOK
' M OBOmo https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoMa 4 bubnuorexa [IOK



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

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

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE 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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No KosmnuecTBo yacos DJIeKTpOHHbIe LU (poBbIE

w/n Tema ypoka Beero Konutposabueie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsbI padoThI pecypcel

1 ®duznka — Hayka o npupojie. Hayunsle 1 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIEr0 MHPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B hopMupoBaHUM

2 COBPEMEHHOM anqufx'I K(sz;I/IHS MUpa, B 1 Brbmiorexa LIOK

y . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUUYECKOTO 1 bubmuorexa [JOK
nemkenus. [lepeMerienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpPHOE TPAMOTMHEWHOE IBI)KCHUE 1 Bubnuorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubnuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoOe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe aBuxeHue. [[prxenue 1 bubmuoreka [JOK
MaTepHUAaIbHOU TOYKHU TI0 OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHiun oTHOCUTENBHOCTH | anumnes.

8 I/Iieplljl/laHLHHe cucTeMbl oTcyera. Ilepsslii 1 bubmorexa HOK

https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa

9 Macca tena. Cuia. IIpuHuun cynepno3unyu 1 bubnuorexa [IOK

cui. Bropow 3akoH HerotoHa s

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8

MaTepPUaAIbHOU TOUKH

10 Tperun 3akoH HproTOHA 11711 MaTEepUAIIBHBIX bubmuorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOTO TsaroteHus. Cumia bubnuorexa [JOK
TsoKecTd. [lepBasi kocMuuecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpunment tpenus. Cuna
13 COHpOTiBJ‘IeHI/ISI Hp(ll)/l(b}lBII]iI)KeHI/II/I: Tena B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WM Ta3e
[TocTynarensHoe U BpamiaTeabHOE ABUKEHNE
14 a0COJIIOTHO TBEPJIOTO Tes1a. MOMEHT CHIIBI. bubmuorexa [JOK
[Trnedo cubl. YCnoBUsI paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITyNbC Cuibl. 3aK0H bubmuorexa [JOK
COXpaHCHHS UMITYIIbca. PeakTMBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHs MaTI;;)HaHBHOﬁ touku. Teopema 00 bubmmorexa LIOK
- https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU
[ToTenmmanpsHas sueprus. [lorenunanpHas
17 SHEprus ynpyro aeopMUpOBaHHOU bubnunoreka [JOK
npyxuHbl. [ToTeHIIMATbHAS SHEPTHs TeIa https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHManbHBIE U HETIOTEHIIUAIBHBIE CHUJIBL. BuGmorexa [OK
18 CBs3b pabOTHI HEMOTEHIIUATBHBIX CHJI C

H3MEHEHHEM MEXaHUYSCKON OHCPTHUU

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU YHEPTUH

19

Jlaboparopuas pabota «lccienoBanue cBs3u
paboThI CHITBI C H3MECHECHHEM MEXaHHUIECKON
DHEPIUH Tella Ha IIPUMEPE PaCTsHKEHUA
PE3UHOBOTO JKI'yTa»

20

KonTponsnas pabora no teme «KnnemaTtuka.
JuHamuka. 3aKkOHbI COXpaHEHUS B
MEXaHUKE»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopru. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
yacTHUL BelecTsa. Moaenu CTpOeHHMs ras3os,
KUJIKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BeliecTsa.
[Toctrostnnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

Wneansupiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KUHETUYECKON SHEPIUU JBUKCHUS
MOJIEKyJl. YpaBHeHUue MeHeneeBa-
Knaneiipona

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JlaboparopHas padota «MccnegoBanue
3aBUCHUMOCTHU MEX]y MapaMmeTpamMu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA PA3PCIKCHHOI'O Ira3a»

H3ormporiecchl B HI€aIbHOM ra3e u ux

bubmuoreka [JOK

29 rpaduyeckoe MmpecTaBlIcHHEe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHEprus TepMOINHAMHYECKOU
30 CUCTEMBI U CIIOCOOBI €€ U3MCHEHUS. bubnuorexa [JOK
KousmdecTBo TermioTsl 1 pabota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTus 0JTHOATOMHOTO HUJICATLHOTO ra3a
bubnuorexa [JOK
31 Bugel TeIIONepeATT https://m.edsci.ru/ffOcSc%
2| Komewoorss rnnors e sonsonepesase, borera LIOK
AaGarssit mporece https://m.edsoo.ru/ff0c5c36
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
MPUMEHEHHE K U30TPOIIeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTh MpoIieccoB B MPHUPOIE. bubmuorexa [JOK
Bropoii 3aK0H TepMOJMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII1/ TermoBoit bu6mmoreka [IOK
MAITHHBI https://m.edsoo.ru/ffoc600a
36 Huxn Kapno u ero KITJ]
37 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOHEPT € THKN
38 O6o6maromuit ypok «MouekynsapHas bu6mmoreka [JOK
¢usnka. OCHOBBI TEPMOTUTHAMUKI) https://m.edsoo.ru/ff0c6938
5 | onenympman frsnin, Gonosn bismorera LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIUS. bubnuorexa [IOK
VcnapeHnue n kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAs U OTHOCUTEIIbHAS BIIAKHOCTD bu6nmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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BO3ayxa. HacelleHHbI nap

https://m.edsoo.ru/ff0c64d8

Teepnoe teno. Kpucrannmueckue u
amop(dHbIe Tera. AHU30TPOIUS CBOWCTB

bubmmoreka [{OK

42 KpHUCTAIUIOB. JKHIKHEe KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuabl
43 [1naBnenue u Kpucrauuzanus. Y aenbHas bubnuorexa [JOK
TerioTa riaBneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
44 VYpaBHeHHE TEIIOBOTO OanaHca htts://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUN 3apsil. bubmuorexa [JOK
JIBa Bu/1a 3JICKTPUUYECCKUX 3aps/I0B https://m.edsoo.ru/ff0c6bcc
[TpoBOTHUKH, TUIIEKTPUKH U
46 anyH;IOBonHjKH. 3aK(l:H COXpaHEHUs bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsia
47 B3aumopneunctsue 3apsnoB. 3akoH Kynona. bu6mmoreka [IOK
ToueUHBIN ICKTPUICCKUN 3aPSI]T https://m.edsoo.ru/ffOc6ced
Hanpsik€HHOCTB EeKTPUYECKOro MOJIS.
48 Hpniunn cynepnomulfn AIEKTPUIECKUX bubmmorexa LIOK
- . https://m.edsoo.ru/ffoc6df2
nosied. JInHuu HanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHIeCKOro MmoJIsl. bubnuoreka [JOK
ITotenman. Pa3HoCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 9HI:3KTpi[)CTaTquI([:KOM noljm. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHUIIAEMOCTh
51 OnexrpoeéMkocTs. Konnencatop Bubnnorexa HOK
https://m.edsoo.ru/ff0c7126
50 DIEKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOPA. bubnunoreka [JOK

3Hepr1/m 3apAKCHHOTO KOHACHCATOPpa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas pabota "M3mepeHue
NIEKTPOEMKOCTH KOHJEHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOIpruOopoB

55

DneKTpUYecKuil TOK, YCIOBUS €ro
cymectBoBaHus. [loctosaupiii Tok. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKOH
Oma 114 yyacTka 1enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3ydyeHue
CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )

BHCKTqueCKOfI LOCIIN. KOpOTKOC 3aMbIKaHUCE.

JlabopaTtopHnas padora «M3mepenne 3/C
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

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

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METaJJIOB OT TEMIEePaTypBhl.
CBepXmpoBOJIUMOCTb

60

DneKTpUUECKNU TOK B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBO,Z[HI/IKI/I, X COOCTBEHHAs U

bu6mmoreka [JOK



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

MpUMeCHas MpoBoAUMOCTb. CBOUCTBA Pp—N-
nepexoja. [lonynpoBoHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DJIEKTPOJUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
C) [ .

TIEKTPHYCCKUAN TOVK B razax ) BuGmiorexa LIOK
63 CaMOCTOSTETHHBIW U HECAMOCTOSITCIIEHBIH 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
C) 0 i
8 | npucnwsceroe mpmerome, Mpawza | 1 bimorera LIOK
P P P https://m.edsoo.ru/ffoc86fc
TEXHUKU 0€30MMacCHOCTH
bu6mmoreka [IOK
65 00606 i 6) 1
0OIIAIOINI YPOK «DIEKTPOIMHAMHKA httos.//m.edsoo.ru/ffoc88be
KonTtponsHas padoTa o Teme
«Inekrpocraruka. [locTossHHBIN bubmuorexa [JOK

66 . 1
AIIEKTPUUYCCKHI TOK. TOKH B pa3InYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Peseprubiit ypok. KonTpoasHas pabora 1o 1 bubnuoreka [JOK
teme "DIeKTpoaMHaMuKa" https://m.edso0.ru/ff0c8c56

68 PesepBHbiit ypok. O600maromuii ypox 1o 1 bu6mmoreka [JOK
temam 10 kinacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Kontposabubie | IlpakTuueckue | 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl

[TocTOsIHHBIC MAarHUTHI M KX

1 B3auMo/ieiicTBue. MarautHoe nose. Bekrop 1 bubnuorexa [JOK
MarHUTHOW UHIYKIMH. JINHUKA MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHYKITHHA
MarauTHOE TI0JIe MPOBOTHUKA C TOKOM.

2 OmeIT Dpcrena. BS;)HMOiefICTBHe 1 bubmorexa OK

https://m.edsoo.ru/ff0c98fe

MTPOBOTHHKOB C TOKOM

3 JlabopaTtopHnas pabota «3ydyeHue 1 1 bubmuorexa [JOK
MArHUTHOT'O TIOJISI KATYIIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO TOJISI HA IPOBOJAHUK C

4 tokoM. Crta Ammiepa. JlabopartopHas 1 1 bubmuorexa [JOK
pabota «MccenoBanue IeiHCTBHS https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM»

eiicTBHE MarHMTHOTO MOJIA Ha
5 fBI/I}Kymonc;I 3apsoKeHHYHo yactuiy. Cua 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. PaboTa cwbl Jlopenia
DOnexTpoMarHuTHast UHAYKus. [ToTok

5 BEKTOpAa MarHuTHOM uHAyKuuu. IC 1
WHIYKIHUU. 3aKOH IEKTPOMArHUTHOM
unaykuuu Papanes

7 JIaGopatopHas pabota «McciaenoBanue 1 1 bubnuoreka [IOK
SIBIICHUS AJIEKTPOMArHUTHOW MHIYKIIUH https://m.edsoo.ru/ff0cal50

8 WHayKTUBHOCTE. SIBIEHNE CAMOMHAYKIMH. 1 bubnuoreka [IOK



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
https://m.edsoo.ru/ff0ca150

O/1C caMmOMHIYKIIMH. DHEPrUsi MAarHUTHOTO
0JISL KaTYIIKH C TOKOM. DIEKTPOMAarHUTHOE
noje

https://m.edso0.ru/ff0ca600

TexHnueckne ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBI, JIEKTPOMAarHUTHI,

o AJIEKTPOABUTATENb, YCKOPUTEIIN
JJIEMEHTAPHBIX YaCTHII, HHYKIIHOHHAS TIeYh
10 O6o0matomuii ypok «MarHuTHoe mose. bubnuoreka [JOK
DJIeKTPOMArHUTHAS WH/YKIIHSD https://m.edsoo.ru/ff0cab82
11 KounTtponbnas paborta o teme «MaruutHoe bubnuoreka [IOK
noJie. DJIEeKTPOMArHUTHAST HHYKIIHSD https://m.edsoo.ru/ff0cad58
CB0OOTHBIE MEXaHUYECKUE KOJIEOaHUsI.
12 I'apmonnueckue koiedanusi. YpaBHEeHUE bubnuoreka [IOK
rapMOHHYECKHX KoJecOanwuii. [IpeBpamieHue https://m.edsoo.ru/ff0caf06
SHEpPruu
JlabopaTtopHnas pabota «lccnenoBanue
13 3aBUCHUMOCTH Tepro/ia MajbIX KojebaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpy3a»
Konebarenpabir kKoHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHbIE KOJeOaHus B UACaIbHOM
14 KOJ'IC6IE)1T6J'ILHOM KOHTYE. AHaJ'IOFI/Ii[I MEXITy Bubmiorexa LIOK
https://m.edsoo.ru/ffoch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJeOaHUAMHU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 BHGII))H?III/I B HA€aITLHOM Kone6aT§JILHOM bubmorexa HOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpe
16 [IpencraBneHue o 3aTyxaromux KoJIeOaHUsX. bubnuoreka [IOK



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
https://m.edsoo.ru/ff0cb9c4

BoiHyXIeHHBIE MEXaHUYECKUE KOJICOaHMSI.
Pesonanc. BeiyxneHHbIe
OJICKTPOMArHUTHBIC KoJie0anus

https://m.edsoo.ru/ffOcbb86

[lepemennbIn Tok. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh NIEPEMEHHOTO

bubmmoreka [{OK

17 TOKa. AMIUTUTYIHOE M JICUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAa4YEeHUE CHJIBI TOKA U HAIIPSDKEHHSI
18 Tpancdopmarop. [IpousBocTso, nepenaya
U IOTpeOIeHUE IEKTPUUECKOMN SHEpPrun
YCTpoHCTBO U MPaKTHYECKOE IPUMEHEHNE
19 3J'IGI£)TpI/I‘—IeCKOFOp3BOHKa, reHepapTopa bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JIMHU 3/1eKTponepeaayd
DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE
20 aneKTpo3Hepruu. KynbTypa HCoib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHOU KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubmuorexa [JOK
pacrnpoCTpaHEHHs U JJIHHA BOJIHEL. https://m.edsoo.ru/ffOccab4
[TonepeuHsie ¥ MPOIOIbHBIE BOJTHBI
99 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB 3BYKa. bubnuoreka [JOK
Bricorta Tona. Tem6p 3Byka https://m.edsoo.ru/ff0cccOc
93 DNEeKTPOMAarHUTHBIE BOJHBI, UX CBOKWCTBA U bubnnoreka [JOK
ckopocTh. I1Ikana 3JeKTpOMAarHMTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMMIBI PaTUOCBSI3U U TEIEBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokanus
25 KonTtposnrHas padota «Konebanus u BOJITHBI» Bubnmorexa IOK
https://m.edsoo.ru/ff0cc6f8
26 [IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA B bubnuoreka [IOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

OJHOPOJHOM cpefe. ToueuHblii HCTOYHUK
ceera. JIyu cBera

https://m.edsoo.ru/ff0cd350

OtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS

bubmmoreka [{OK

27 cgeta. [locTpoeHune n300pakeHUH B https://m.edsoo.ru/f0cd4e0
TUTOCKOM 3€pKajie
[Ipenomiienue ceera. [lonHOe BHyTpeHHEE
28 oéameHne. [TpenenbHBIA yro n}cjilz{oro bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
MOKa3aTelis MPETOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenne n300pakeHuii B INH3E.
30 dopmyna TOHI:(OI\/'I JIVH3HL. E’Bennqeﬁne bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlabopaTtopHnas pabota «lccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Jucnepcus cBeta. CiioXKHBINM COCTaB OEJIOTO
32 ceera. L[BeT. JITabopaTopnas pabota
«HaOnronenue qucrnepcuu cBeTay
33 HNurtepdepennus ceeta. udpakums crera. bubnuorexka [JOK
JudpaxiponHas pemeéTka https://m.edsoo.ru/ff0ced22
ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
34
[Monspusanus ceTa https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOPHI U YCTPOIICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH KIACCUYECKON
36 MlzxaHI]/-IIKI/I. pHOCTyJ'IaTBI CHEINAbHOU TEOPHUH Bubmorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubnuoreka [IOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

33MCI[,HCHI/IC BPEMCHHU U COKpAICHUC NJIMHBL

https://m.edsoo.ru/ffOcfa42

OHeprus U UMIYJbC PEISITUBUCTCKON

38 gacTuibl. CBS3b MACCHI C SHEPTUCH H bubmmorexa [JOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHs MOKOS
KonTtponsHas padora «Ontuka. OCHOBBI bubnuorexa [JOK
39 .
CIIEIUATIbHOM TEOPUU OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [1nanka. JHeprus u bubnnorexa [JOK
uMIyibCc GoToHa https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U UccienoBanue Gpotodddekra. bubnuorexa [JOK
Omnsiter A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTodrhdexra. YpaBHeHue
42 BM‘HHJTeICE‘Ha )Iﬂ(lf)[(b(i)OToa(b(geKTa. «Kpachnas bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JHaBnerune cBeta. Onbitel [1. H. JIeOGenena. bu6moreka [IOK
XUMHYECKOE JIEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCcTpoicTBa U MPaKTUYECKOE
44 NpUMeHeHne: PoTorNeMeHT, POTOTATIHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemrenue 3aga4d mo reMe «IJI1eMEHTBI bu6mmoreka [JOK
KBaHTOBOM OIITHKU» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbIThI
46 Pesjp(bopzla 10 PACCESTHUIO O-YACTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomienrue (OTOHOB MPU BuGmmorexa [OK
48 nepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUU

Ha Ipyroui. Buzsl criekrpos

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BoanoBEIe cBOMCTBa yacTull. BoHEI e
bpowis. KopnyckynsipHO-BOJTHOBOW
nyanu3Mm. CIIOHTaHHOE M BBIHYXKJIEHHOE
W3JIy4YCHHE

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

50

OTKphITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHuio coctaBa
PaIMOAKTUBHOTO M3ITYYCHUS

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaouctBa anbda-, 6era-, raMmMa-u3IydeHuUs.
Bmmsune PaanOaKTUBHOCTH HaA JKUBLIC
Opra’Hu3Mbl

52

OTkpbITHE TPOTOHA U HEUTPOHA. M30TOMBLI.
Anbba-pacniag. DNeKTPOHHBIA U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
W3JIy4eHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsSI3U HYKJIOHOB B sifipe. fnepHbie
peakuuu. SnepHsid peaktop. [Ipodiemst,
MEePCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIEPHOU SHEPTETUKHI

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyrabiit cton «®yHaameHTanbHbIe
B3aUMOJICUCTBUSA. EAMHCTBO uznueckou
KapTUHBI MUPa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Beé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IbI, INIAHETHI, UX BUAUMOE JBUKEHHE.
CoiHe4Hast cucTeMa

56

Connue. ConHeuHas akTUBHOCTB. McTounMK
sHepruu CoJiHLA U 3BE3]



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

57

3BE3/1bl, UX OCHOBHbBIE XapaAKTEPUCTHKHU.
3BE3/1pl IIABHOU TIOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJICTaBICHUSI O IPOUCXOXKICHUU U
sBosmonu CosHIa U 3BE3]

58

Muneunbin [Iyte — Hama ["anaktuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anmaktuku. YepHbIe ABIPHI B
sIIpax rajJakTHK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosemoro B3peiBa. PennkroBoe nznydyeHue.
MeraranakTuka

60

Hepemennsie mpo06iieMbl aCTPOHOMUHT

61

KonTtponbHas padota «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku n
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM M ATHYECKOM
cepax IesaTeTbHOCTH YeJIOBEKa

63

O6o06matomuii ypok. Poss u mecto pusuku
Y aCTPOHOMHH B COBPEMEHHOW HAY4HOM
KapTHHE MHpa

64

O6o06maromuii ypok. Ponb dpusndeckoit
TEOpHUH B (HOPMUPOBAHUH TIPEICTABICHUHN O
(buznueckoit KapTuHe MUpa

65

O6o6maromuit ypok. Mecto uznyeckoi
KapTUHBI MUPa B 0OIIEM Sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O




IPUPO/IC

PesepBHbIl ypok. MaruutHoe noJe.

66 1
DNEeKTPOMAarHUTHAS HHYKIUS
67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CIEIUANTBHON TEOPHH OTHOCUTEIBHOCTH
68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 bubnuorexa [JOK
DJIeMEHTBI aCTPOHOMHHU U acTPODUIUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®usmka, 11 kracc/ KacesiHoB B.A., O01IecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»
» ®dusmka, 10 xiracc/ KacesinoB B.A., O01IecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO

«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

A.E. Mapon,E.A. Mapon. lunaktudeckuit matepuan 10 kiacc 9- e. uznanue crepuotun M.

Hpoda.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmmoreka [IOK

Poccuiickas snexkTpoHHas 1mKoia

Nudoypox

Aynno kimacc Oyk
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