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MOSICHUTEJIBHAS 3AININCKA
Pabouas nporpamma no ¢pu3uke Ha ypoBeHb Cpe/lHero o01ero oopa3oBaHus s
obyuarommuxcs 10—-11-x kmaccoB MBOY «Cpennsist mikona Ne 2 r.I'psizoBra»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

o @enepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 obpa3oBaHuu B
Poccuiickon @enepanun»;

o mpukaza Muno6puayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUn
(benepanbHOro rocyAapCTBEHHOr0 00pa30BaTEILHOIO CTaHAapTa
CpeaHero oo1iero oopa3oBaHus;

« mpukaza Munnpocsemienus oT 18.05.2023 Ne 371 «O6 yTBepx)aeHUN
benepanbHOM 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO OOIIETO
oOpa3zoBaHuUs»;

o mpukaza Munanpocsemnienus ot 22.03.2021 Ne 115 «O6 yTBepkaeHuu
[Topsinka opraHu3anyy U OCyIIeCTBICHUST 00pa3oBaTeIbHON
JESITEIbHOCTU 10 OCHOBHBIM 0011€00pa30BaTelbHbIM IPOrpaMMam —
00pa3oBaTeIbHBIM MPOrpPaMMaM HAYaJIBHOTO OOIEr0, OCHOBHOTO OOIIEro
U CpeJHero oo1ero oopazoBaHus»;

¢ KOHIEIMIHUHU MpenoiaBanus yueOHoro npeamera «Dusmkay;

o CII 2.4.3648-20 «CanuTapHO-31UAEMHOJIOTHYECKHE TPEOOBAHUS K
OpraHM3alMsIM BOCIIUTAHUS U 00YUEHHUs, OTJbIXa U 03/I0POBIICHUS JETEN U
MOJIOACKIY, YTBEPKIECHHBIX MTOCTAHOBIIEHUEM TJIaBHOTO CAHUTAPHOTO
Bpaya otT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urnennyeckue HOpMaTUBBI U TPEOOBAHUS K
oOecrieueHuto0 0€30MacHOCTH U (KUiu) O€3BPEIHOCTH JIJIsl YeJIOBEKa
(bakToOpoB cpeibl OOMTAHUS», YTBEPKACHHBIX OCTAHOBIEHUEM TJIABHOTO
canuTapHoro Bpaya ot 28.01.2021 Ne 2;

o yueOHOro 1IaHa cpeaHero oomiero oopa3oBaHus, yTBEPKICHHOTO
npukazom MBOY «Cpennss mkosna Ne 2 1. I'pszoBua» ot 27.08.2025 Ne
«O BHECEHMHM U3MEHEHHI B OCHOBHYIO 00pa30BaTEIbHYIO IPOrpaMmMy
cpeaHero oo1ero o0pa3zoBaHUs;

o« (enepanbHON paboyeil mporpaMMel o yueOHOMY npenmMeTy « Du3uka
0a30BOro ypoBHSI.

Pabouas nporpamma opreHTUpOBaHa Ha 1e€JIeBbIC IPUOPUTETHI,
chopmyIupoBaHHbIE B (hesiepaibHON paboyeil mporpaMme BOCIIUTAHUS U B
paboueit nmporpamme BocriuTanuss MbOY «Cpennsis mikosna Ne 2 r. ['ps3oBiiay.

[Iporpamma mo ¢usnke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOKEHHM M TPEOOBAHMI K pe3yibTaTam
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OCBOCHHSI OCHOBHOH 00pa3oBaTebHOU MporpamMMmebl, mnpeactaBieHHbx B OI'OC
COO, a Taxke ¢ yuérom denepaqbHOi paboyeil mporpaMMbl BOCIUTAHUS U
KOHIIEIIIMK TpernojaBanust y4eOHoro mpeamera «@Dusnka» B 00pa30BaTEIIbHBIX
OpraHu3anUsIX Poccuiickon ®enepanun, peanu3yroIuX OCHOBHBIE
o0Opa3oBaresbHbIE MPOTPAMMBI.

CognepxaHue mnporpaMMmbl IO (QHU3MKE HaIpaBieHO Ha (opMHUpOBaHUE
€CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa oOyuarmmxcs 10-11 kmaccoB mpu
oOydeHuH ux (u3nKe Ha 0A30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METAIPEAMETHBIM pe3yJibTaTam
oOy4eHHs, a TaKKe YYHUTHIBA€T HEOOXOJIMMOCTh peaJu3allh MEXKIPEeIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAy4YHbIMU Yy4U€OHBIMH MpeaMeramud. B Hel
ONPEJENSIOTCS OCHOBHBIEC 1I€JIM M3Y4YeHHUs (M3HKKM HAa YPOBHE CPEIHEro OOIero
o0pa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeaIMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Tporpamma no (u3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJI€ NPEeIMETHBIE Pe3yJIbTaThl 10 TOJaM O0yUEHHUS;

e coJiepkaHue yueOHoro npeamera « Pu3nkay no rojgaM o0y4eHusl.

®du3uka Kak Hayka O HauOojee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTyINas B
KayecTBe y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xaronieM Mupe. IIKoIbHBIN Kypc GU3HKU — CHCTEMOOOPa3yOIUM
JUISL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHMHUEH, OHOJIOTHEH,
dbusznyeckoir reorpadgueir u actpoHomueid. HMcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHue (U3MYECKUMX 3HAHUM  ONpelesieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe dSHEpPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAJIOB C 3a/JlaHHBIMU CBOMCTBAMHM U JIPYTHUX.
W3ydyenue (UMK BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOU KapTHHBI MUpa OO0ydaromwuxcs, B (GOpPMHpPOBAHWE yYMEHUN MPUMEHSTH
HAYYHBIN METO]T TO3HAHUS MIPHU BHITIOJTHEHUN UMHU YI€OHBIX UCCIIEIOBAHMM.

B ocHoBy kypca ¢(usuku ans ypoBHS cpeaHero oOmiero oOpa3oBaHUs
MOJIOKEH pAd HJIed, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHIUIBI  €ro
OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM Kypc SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (DU3MKHU, BKIFOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (hU3HKH.

Hoesn cenmepanuzayuu. B cOOTBETCTBUM C HEH MaTepuan Kypca (U3HKH
0o0beIMHEH BOKpPYr ¢u3nyeckux Teopuil. Benymmm B Kypce sBiseTcs
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(opMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepuH, BEIIECTBE U
noJIe.

Hoesa eymanumapuzayuu. EE peanuzanusi NpeanosiaracT HCIOIb30BaHHE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHS
buzuku ¢ pa3BuTMEeM OOIIECTBa, a TaKXKEe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 9KOJOTUYECKUMHU MPOOJIEMaMH.

Hoess  npuknaonon  nanpaenennocmu. Kypc Gu3MKM — mpeanojaraer
3HAKOMCTBO C HIMPOKHUM KPYIOM TEXHUYECKHX M TEXHOJOTUYECKUX MPHUIOKEHUN
U3YYECHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuszayuu peasusyeTcsi TOCPEICTBOM BBEJCHUS DIIEMEHTOB
colepKaHUs, TOCBSAIIEHHBIX OKOJOTMYECKUM TMpolieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHUEM TEXHHKH WU TEXHOJIOTHUH, a TaKKe OOCYKICHHUS
npo0JieM paloOHAIBHOTO NPUPOIONOJIB30BAHUS U HKOJIOTMYECKOI 0€30MMacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (M3MKKM Ha YpOBHE CpEIHEro OOIero
oOpa3oBaHus SBIAIOTCS (u3nUeckue Teopuu (GopMHUpOBaAHUE MPEACTABICHUN O
CTPYKType MOCTpOeHUsI GU3NIECKON TEOprH, posiu (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O TMPHUPOJAC, TpaHHUIAX
NPUMEHUMOCTH TEOpWH, HJIs ONUCAaHWUS EeCTECTBEHHO-HAYYHBIX SBICHUA U
IIPOIIECCOR).

CucTeMHO-IesITeNIbHOCTHBIN TOJAX0A B Kypce (PM3UKHU peam3yeTcsl Mpex/e
BCEro 3a CYET OpraHU3allMHh HKCIEPUMEHTAIBHOU JESATENHHOCTH OOYUYarOIIMXCH.
Jlns  GazoBoro ypoBHS Kypca (U3MKA — OTO UCIHOJIb30BAHUE CHUCTEMBI
(pOHTATBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme 1o (pusuke oObEeIUHEHBI B OOUIUMN CIHCOK YUYEHHUYECKUX
OpaKTUYECKUX padoT. BelaeneHrne B yKa3aHHOM IepeyHe J1abopaTopHBIX padorT,
OPOBOAMMBIX JUISI KOHTPOJIA M OILIEHKH, OCYIIECTBISIETCS YYaCTHHKAMHU
0o0pa30BaTeIbHOIO MpOLECCa HCXOAd W3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHamleHus: kaOunera ¢usuku. Ilpm sTomM oOecreynBaeTcs OBIAJICHUE
0Oy4arolUMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE W3MEpPEHUs, HCCIEIOBaHUs
3aBHCHUMOCTEH (PHU3UYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
NPEI0KEHHBIX THIIOTE3.

bonbiioe BHUMaHHME YAENSETCS PELMICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3amad. [Ipu 3TOM AJis pacd€THBIX 3a/7a4 MPHOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJaHHON (PU3MUECKON MOJIEIBIO, O3BOJIAIOIINE IPUMEHSTh U3yUYEeHHbIEC 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, TaKk M MHTETPUPYs 3HAHUSA U3
Pa3HbBIX pa3nenoB. J[s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SBIISIOTCS 33aJlaHUS Ha
0OBsICHEHHE MpOTeKaHus (U3NYECKUX SIBIEHUN MU MPOLECCOB B OKpPY)KArOIIEH
KU3HH, TpeOyronue BbIOOpa (U3MYECKOW MOAENW JIg CUTyallMd MPaKTHUKO-
OpPUEHTHPOBAHHOIO XapaKTepa.
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B coorBerctBum ¢ TpeboBanusmu DPIOC COO k marepuaibHO-
TEXHUYECKOMY OO€CTeueHnI0 ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(GbU3UKH Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHus JTOJDKEH M3Y4aThCs B YCIOBHUAX
pPEeIMETHOTO KaOuHeTa (U3UKU WM B YCJOBHUSX HWHTEIPUPOBAHHOTO KaOMHETa
IPEeIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kabunere (pu3uku MOKHO OBITH
HeoOxonuMoe JabopaTopHOe O0OOpYIOBaHME /il BBIMOJIHEHUS YKa3aHHBIX B
nporpamMme no (PU3MKe YYEHWYECKUX MPaKTUYECKUX paboT U JEeMOHCTPALMOHHOE
000py/TI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTATOYHOCTH U OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMe 1o (U3UKE KIIOYEBBIX JAEMOHCTpAIMil Jyis
UCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHHH ©  TPOIECCOB, OMIUPHYCCKUX U
(dyH/IaMEHTAJIbHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 000pyIOBaHUE HJsi YYEHUYECKUX MPAKTHUYECKUX pPaboT
dbopMupyeTCsl B BHAC TEMAaTHYCCKUX KOMILJIEKTOB M OOECIIEYMBACTCS B pacuére
OJIHOTO KOMIUICKTa Ha JBYX OOydJarommxcs. TeMaTH4ecKHe KOMILICKTHI
71a00paToOpHOTrO OO0OPYJIOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENILHBIX CUCTEM B BUJI€ IU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMM LIEJIAMH U3y4€HUS (PU3UKHU B 0011eM 00pa30BaHUU SABIISAIOTCS:

e hOpMHUpOBAHUE HWHTEpPECAa W CTPEMIJICHHS OOYYAIOIMXCS K HAYIHOMY
W3YYCHHUIO TPUPOIBI, PA3BUTHC WX HMHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pPa3BUTHE TPEJCTABICHUN O HAYYHOM METOJIE TO3HAHUSA U (HOPMHpPOBAHUE
MCCJIEI0BATEIHLCKOTO OTHOMICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

« hopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4CHHUS] OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3UKU;

e hopMHUpOBaHUE YMEHUW OOBSICHATH SBJICHUS C  HMCIHOJb30BAaHUEM
dbu3nuecKuX 3HAHUI ¥ HAYIHBIX JOKA3aTEIhCTB;

e hopMUpOBaHUE TIPEACTABICHUN O PO (U3WKU JUIS PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne ITUX 1eniell 00ecreunBaeTcs pelieHueM CIeAyIoNuX 3a1ad B

npolecce u3ydeHus Kypca Pu3nKu Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

e IPUOOPETEHUE CUCTEMBI 3HAaHUHN 00 O0MUX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHUKY, MOJICKYJSIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPHU3UKH;

e bopMUpOBAaHUE YMEHUNM TPUMEHSATh TEOPETHUYECKUE 3HAHUSA IS
oOBbsicHeHUST (PU3WYECKUX SBICHUN B TMPUPOAEC U I TPUHATHS
IIPAKTUYECKUX PEUICHUM B IIOBCEIHEBHOM KU3HU;
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¢ OCBOCHHME CIOCOOOB pEUICHUS Pa3MYHbIX 3aJad C SIBHO 3a/IaHHOM
¢u3nyeckoil MoJeNnblo, 3aaad, IOJPa3yMEBAIOIIUX CaMOCTOSTENIbHOE
co3ziaHnue (PU3NMIECKON MOJIENH, aJIeKBaTHOW YCIIOBHUSIM 3aJ1a4H;

e IOHUMaHUE (PUBNYECKUX OCHOB M MPHUHIUIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHMS Ha OKPYKAIOILYIO
cpeny;

¢ OBJI/ICHUE METO/JaMU CaMOCTOSATEIbHOIO IUIAHUPOBAHUSA M IPOBEICHMUS
(u3nYecKuX IKCHEPUMEHTOB, aHAJIM3a U UHTEPIPETAlUUd HHPOpMAIUH,
OIIpeIEICHUS IOCTOBEPHOCTH MOJIYyUYEHHOTO PE3yJbTara;

e CO3/IaHUE YCJIOBUN JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEN0BATEIbCKOMH,
TBOPYECKOU IESATEIBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEJHEr0 OOIETro
oOpa3oBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (u3uKe MepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX padoOT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BbIOOP
IpoOBeJIeHUs JIA0OPATOPHBIX pPabOT U OMNBITOB C YYETOM HHIUMBUIYAIbHBIX
0COOEHHOCTEH 00yyaroIuXxcsl.
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COJEPKAHUE OBYUYEHUASA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

dusnka — Hayka o mnpuponae. HayuHble METOABI MO3HAHUS OKPYKAKOLIETO
mupa. Ponb 3KcliepuMEHTa YW TEOpPUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
DKCIEpPUMEHT B (PU3HUKE.

MopenupoBanue (GU3NYECKUX SBIEHUN M mpolieccoB. HayuHble THMOTE3bI.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIHbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie W HUGPOBBIE H3MEPUTEIIBHBIE TPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[Tepemenienue, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIUMH HAa OCHU CHUCTEMBI KOOPIWHAT.
CrnoxeHue nepeMenieHui U CJI0KeHUe CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U IEepEeMEIICHUs
MaTepUaJbHOW TOYKH OT BPEMEHH.

CBoOoHOE TazieHue. Y CKOpeHHe CBOOOIHOTO MaJICHUS.

KpuBonnneitHoe  nBHkKeHWE. J[BMKEHHE  MaTepuasbHOW TOYKM MO
OKPYKHOCTH C TIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEHAs
ckopoctb. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuyeckue YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JNBUKEHHUE CHAPSJO0B, LIEMTHBIE U PEMEHHBIE MIEpEIaUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKCHUSL.

[IpeobpazoBaHue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHnue Ten B BO3yXe U B pa3pekeHHOM MTPOCTPAHCTBE.

HaOnronenune ABWKEeHHsS Tena, OPOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.
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N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JIBHXKEHHUSI C LEIBIO ONPEACIICHNUsS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBMKEHUS [IapUKa B BI3KOU KUIAKOCTH.

N3yuenue aBmxeHus Tena, OpOIeHHOTr0 rOpU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  ['amunes.  Ilepeeit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUI. MAaTepUaIbHOM TOUKHU. TpeTuii 3aKkoH HproTOHA 1711 MaTepHUaIbHBIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuia Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (okos, CkoiabxeHus, kauenusi). Cua tpenus. Cyxoe
Tperue. Cuia TpeHusl CKOJIbXKEHUs U cuiia TpeHus nokos. Koapduuuent tpenus.
Cuna conpOTUBIICHUS MPH IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE JBUKEHHE aOCOMOTHO TBEPIOTO Tea.

MOMEHT CHuJIBI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBud
paBHOBeCUS TBEPAOIO TEa.

TexHHU4eCKrue YCTpOWCTBA M MNPAKTHYECKOE MPUMEHEHUE: MOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TET.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena nipu yCKOpEeHHOM NOIbEME U MIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.
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HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTHU, BO3HUKAIOIMIMX B MPYKUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HccnenoBanne ycliOBUMII pPaBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpaILlCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmvmnynbe MarepuanbHOM TOYKH (Teia), CUCTEMbl MaTepHaJbHBIX TOYCK.
Nmnynbe cuiibl U W3MEHEHHUE MMITYJIbCa Tejla. 3aKOH COXpAaHEHMS HMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TouykH. Teopema 00 H3MEHECHHH
KMHETUYECKOW SHEPTUM.

IToTennmanbpHast SHEPrusl. IToTeHnmanbpHas DHEPrus yIpyro
neopMupoBaHHONM  TpYKuUHBL.  [loTeHnManbHass  2HEprus Tejda  BOJIM3HU
MOBEPXHOCTH 3EMJIH.

IToTeH1IMaTbHEIE n HETIOTEHIUAIbLHEIC CHUIBI. CBs3b paboThI
HEMOTEHIIMAIBHBIX CHUJI C M3MEHEHUEM MEXaHMYECKOW DHEPruM CHUCTEMBI Tell.
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4YeCKre yCTpOWCTBA UM NMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PaKeET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[Tepexoa moTeHIMANTBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol

N3ydenne abCOMIOTHO HEYNMPYroro yjaapa C MOMOIIBI JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBs3u pabOTHI CHIBI ¢ M3MEHEHHEM MEXaHWYECKON SHEPTHUH
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO XKTYTa.

Paznen 3. Mogekyasipaas ¢pusuka ¥ TEpMOJIMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopuu

OCHOBHBIE ITOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU M HUX OIIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Huddysua. Xapaktep IBUKEHUS U
B3aMMOJICUCTBUSA YaCTUL] BemecTBa. MOIEIU CTPOCHUs Ta30B, KUIKOCTEHM U
TBEPABIX TEN U OOBSICHEHWE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MoJenei. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.
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Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJIeaJTbHOTO ra3a. AOCONIOTHAs TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBMKEHMs yacTtuil rasa. lllkana
temrepatyp KenbBuna. ['a3oBbie 3akoHbI. Y paBHeHHe MeHaeneeBa—KnanenpoHa.
3akon JlanbToHa. M30mponeccsl B UACAIbHOM ra3e C MOCTOSSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBiIeHUE H3OMPOIECCOB: H30TEPMaA, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WILTIOCTPUpPYIOLIAsk IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSAHUS MCAJIBHOIO Trasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE WM3MEpPECHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY apaMeTPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJACANbHOrO  rasa. Buael  Temmonepenauw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JEIbHAS TEIJIOEMKOCTH BEILIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHoM mporecce. I[lepBbIii 3aKOH TEPMOJWHAMUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpatuMocTh MPOIeccoB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KoaduiueHT mone3Horo
nerictBus TermoBoit MammHbl. [luknm KapHo um ero kodpuIMEHT MOIE3HOTrO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETHUKH.
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TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAULIULOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEpruu Tejla MPH COBEPIICHUHU pabOThl: BBLIET
npoOku u3 OyTBHUIKM TOJl JIEWCTBUEM CXATOro BO3J/lyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUICOAEMOHCTpAIu).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnpiT 1o aauabaTHOMYy pacIIMpPEeHUI0 Bo3Ayxa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoi TypOUHBI, ABUTATENE BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapoobpazoBanue u koHjaeHcarus. Vcnapenue u kumnenue. AOCOMIOTHAs U
OTHOCUTENbHAsI BIAXHOCTh BO3ayxa. HacklleHHbld map. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOINUs CBOMCTB
kpuctamioB. Kugkue xpuctamisl. CoBpemeHHble MaTepuanbl. [lnaBieHue u
KpUcTan3aius. Y aefabHas Tersora miaasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHHUs] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHMCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJIICHUHU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenue HarpeBaHust U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii axkcnepumenm, nabopamopmsvie padomul

N3mepenne 0THOCUTENBRHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHamMuKka
Tema 1. Inekmpocmamuxa
OneKTpu3anmss Tel. OJIEKTPUYECKHM 3apsa. JBa Buaa JIIEKTPUUYECKUX
3apsiaoB. [IpOBOIHWKM, IOUANEKTPUKU W IOITYNPOBOJHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsia.
B3anmonerictBue 3apsanoB. 3akoH Kynmona. ToYedHBIN 2NEKTPUYECKUI 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCT  dnekTpuueckoro  moisd.  [IpuHiun
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CYHNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH DIJIEKTPUYECKOTO
0JIA.

Pabora cun  anexkrpocratmdyeckoro  mons.  [lorenmman.  Pa3HocThb
noTeHIuanoB. [IpOBONHMKM W JHUDJIEKTPUKM B 3JIEKTPOCTATUYECKOM  IIOJIE.
Jlusnexktpuyeckasi MpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpPUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwiit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 ydacTKa LETH.

DIEKTPUYECKOE CONPOTUBIEHUE. YJEIBbHOE CONPOTHBIECHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—JleHma. MoHOCTb
ANEKTPUYECKOTO TOKA.

DNIEKTPOJBIKYIAsA CHJIAa U BHYTPEHHEE COINPOTUBJIECHHWE HCTOYHUKA TOKA.
3akoH Oma J171s1 TOJTHOM (3aMKHYTOM) 35ieKTpryeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPJBIX  META/UIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX MYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOJMMOCTh
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALIMS. DIEKTPOIIN3.
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DJIEKTpUUECKUM TOK B Trazax. CaMOCTOATEIbHBIA U HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETpP, pEOCTaT, HCTOYHUKH TOKA, ODJIEKTPOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN MO/,
TEPMUCTOPBI U (POTOPEIUCTOPHI, NOTYTIPOBOIHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX NPOBOJAHHMKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOr0 CEUEHUs U MaTepHaIa.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMmoe wu3MepeHHe >IeKTpoABMKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHEI0 CONPOTUBIICHUSI.

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne >7meKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrpoinusa.

Me:xknpeaMeTHbie CBA3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHM: SBJICHHE, HAy4HbIN (hakT, TUnores3a, (Qu3uveckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHEe CUCTEMBl ypaBHEHWH, JuWHEWHas (QyHKUHS,
napabosna, rurnepOosa, ux rpauKd U CBONCTBA, TPUTOHOMETPHYECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanudeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILIONEpENayH, TEIJIO0BOE paBHOBECHUE),
JIEKTPUYECKUE SIBJIEHUS B )KMBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TEJ, JKUIKOCTEH H
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ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJIIOB, SJIEKTPOJUTHYECKAS TUCCOIHAITHS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, HUCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMIyJIbCca B TEXHHKE (pakera, BOJAOMET W Jpyrue), JBUTaTelh BHYTPEHHETO
CrOpaHus, apoBas TypOWHa, OBITOBON XOJOIWIBHHUK, KOHTUITHOHEP, TEXHOJIOTHH
MOJyYEHUSI COBPEMEHHBIX MATEpHAJIOB, B TOM UHCJIEC HAHOMATEpHAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3aIlUTa, 3a3€MJICHHE JJICKTPONpPHOOPOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTpOHArpeBaTeIbHbIC pUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuka

Tema 3. Macnummnoe nojie. InNeKmpoMazHUMHAA UHOYKUUA

[TocTtositHHBIE ~ MarHuThl.  B3auMOmEeNMCTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHuTHOM UWHAYKUMH. [IpuHomn cyneprnosuuuun
MAarHuTHBIX MOJEeW. JIMHMM MarHUTHOM MHAyKuuu. KapTuHa JMHUN MarHUTHOMN
WHIYKIHH MOJIS IOCTOSSHHBIX MAarHUTOB.

MarautHOoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOI'O MOJIA JUIMHHOTO NIPSIMOIO NPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTYIIKU ¢ TOKOM. OmnbIT OpcTena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuner Jlopenna.

SBneHne DIIEKTPOMarHUTHOM MHAyKUMU. [lOTOK BekTOpa MarHUTHOM
UHAYKIUU. OJNEKTPOJBWKYIIASl CWIA HWHAYKUUHA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe mosie. DJEKTPOJBIKYIIAA CUJIa HHAYKIUU B
IIPOBOJIHMKE, JBHKYLIEMCS MOCTYIIATEIbHO B OJTHOPOJIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIEGHME CAaMOMHAYKUMU. OJEKTPOJABIKYLIAs — cuia
CaMOMHIYKLIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHbBIC
MarHuThbl, OJJIEKTPOMArHUThI, OJJIEKTPOABUIATENb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTUL, MHIYKIIMOHHAS I1€Yb.
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Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUA MarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HeuctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

SIBiieHUE AIEKTPOMArHUTHON UHYKIIUU.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJBIXKYIIECH CUJIbI MHIYKIIUA OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne AeHCTBUA MOCTOSTHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Pa3znea 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
I"apmonunyeckue konebanus. [lepumona, wacrora, ammmtyna u (asa KoseOaHU.
[IpyxvHHBIM MasTHUK. MaTemMaTHU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBpaiienrie sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIbHOM KOJEOAaTebHOM KOHTYpE. AHAJIOTUS MEXIAy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHeIMH KoJieOanusimu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienue o 3aryxaroumx KojieOaHUsX. BBIHYKIEHHbIE MEXaHUUECKHE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

ITepemennbiii  Tok. CHHYCOMIANBbHBI TEPEMEHHBI TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUINTYJHOE M JEWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaIPsKECHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE AIECKTPUUECKOM
SHEPruM. JKOJIOTUUECKUE PUCKHU TIPU MPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa
WCTIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTenbHOW CHUCTEMBI (TIPY>KUHHBIA WU
MaTeMaTUYeCKUM MasiTHUK).
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Hab6mronenue 3aTyxaromux KoieOaHuu.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCHENOBATEIBHOM COEAUHEHHWH PE3UCTOPa, KATYLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY AAEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

UccnegoBanre mnepeMEeHHOro TokKa B I[N M3 MOCIEJ0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yclioBus pacnpoctpaneHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JJMHA BOJHBL. [lomepedHble M MPOAOIbHBIE BOJIHBI.
WNuTtepdepenius u audpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bekropos E, B, V B anekrpomaruutHoii BoiHe. CBOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIsSpu3auus, JUPpaKkus,
unTeppepenuus. CKopocTb 3JIEKTPOMATHUTHBIX BOJIH.

[Ilkayia 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguOCBA3U U TENEBUICHUS. Panqnonokanys.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEH CPEIbL.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas IUArHOCTMKA B TEXHHUKE M MEIWLIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

ObpazoBaHue 1 pacCIpOCTPaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYyKa.

Habmronenue oTpaykeHus: U MpeaoMICHHUS] MEXaHUYECKHUX BOJIH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJION W
94acTOTOM KoJIeOaHUH.
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UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMIIeHHUE, MOJIspu3anus, Tudpakius, UHTephepeHITs.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEHHUE CBETa B
omgHOpoaHOU cpeae. JIyu cBera. TOUECUHBIN HCTOYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CioxHbIl cocTtaB Oenoro cseta. LIBerT.

ColOuparomue u paccewBaroimue JUH3bL. ToHKas JnuH3a. DOKyCcHOE
paccTosiHMEe W ONTHYECKas Cuja TOHKOW JiH3bL. I[locTpoeHue u300pakeHUil B
coOMparolMX U pacceuBaOIUX JIMH3aX. DopMysia TOHKOW JTUH3BI. Y BEJIHUYEHHE,
JlaBaeMO€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUST MaKCMMYMOB M MHHUMYMOB B HMHTepGhEpEeHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakus cBera. JudpakiuoHHas pemérka. YcClIoBUE HaOIIOEHUS
[JIaBHBIX ~MAakKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus csera.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKON, TEIECKON, BOJOKOHHAs
ONTHKA, TU(paKIMOHHAS PEIIETKA, TOJISIPOU/I.

Llemoncmpayuu

[IpssMonMHEHOE pacIpOCTPAaHEHHUE, OTPAKEHUE U NPEIOMIICHHE CBETA.
OnTuueckue mpuOOpHI.

[TomHOE BHYyTpeHHEE OTpakeHne. Mozenb CBeTOBOAA.

HccnenoBanne cBOMCTB H300paKeHUH B JTMH3AX.

Monenu MUKpOCKoOIa, TeJIECKOna.

Habmonenne natepdepeHny cBeTa.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[TonmyyeHnue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonydenne cekTpa ¢ MOMOIIBI0 THPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipuzanuu cBera.

Yyenuueckuii sxcnepumenm, iabopamoptule pabomul
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N3mepenue nokasarens nNpeioMJICHUS CTEKJIA.
UccnenoBanre cBOMCTB H300pakeHUH B JTMH3AX.
Hab6mronenune nucnepcuu ceera.

Paznesn 6. OCHOBBI CICIIHAJIBHON TEOPUHA OTHOCUTEIHLHOCTH

['panuupl  NpUMEHHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTymatsl
CIIEIMAIBHOM TEOPUM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILCHHE
JUIVHBI.

DOHeprus ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEPTUEW U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIUs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmul K6AHMOBOU ORMUKU

®oronsl. Popmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOU. DHEPrus
U UMIYJbC (POTOHA.

OtkpeiTre u uccnenoBanue poroapdexra. OnbiTol A. I'. CroneroBa. 3akoHBI
dororddexra. YpaBuenue DiHmTetHa Mg dotodrdpdexra. «KpacHas rpaHunar
dboTtordpdekTa.

Hasnenue ceeta. OnbiThl I1. H. JIeGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoilcTBA W MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
(doTtogaTuMK, coaHeYHas 6arapesi, CBETOAUO/.

Llemoncmpayuu

doto3hhexT Ha ycTaHOBKE C IIMHKOBOW MIIACTUHOM.

Uccnenosanue 3akoHOB BHelIHETO (GoTodddexTa.

Ceeroamon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuo o -4acTHIL.
IInanerapnas mopens aroma. Iloctymatel bopa. M3nyueHune u moryiomeHwue
(GOTOHOB TpHU TMepexojie aroMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyrou. Bums
cnekTpoB. CEKTp ypOBHEN SHEPTUH aToMa BOAOPO/aA.

BousHoBbIe cBoOlicTBa yactull. BosiHbel ne bpoinsa. KopryckynspHO-BOJIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenue JIMHBI BOJIHBI JIa3epa.
HabGnronenne nuHelyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii akcnepumenm, nabopamopmsvie pabomul
HabGmronenne nuHeityaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpeITHE
paauoaktuBHOcTH.  OmbiTel  Pesepdopna  mno  ompepeneHutro  cocrasa
paanoakTuBHOro wu3iaydeHus. CpoiictBa anbda-, Oera-, ramMmMa-u3aydeHUs.
Bisinue pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas moxens sigpa I'eitzenGepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sapa. M30tonsl.
Anb(da-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman. [amma-
U3JIy4eHUE. 3aKOH PaAUOAKTUBHOTO pacnaja.
DHeprus CBA3M HYKJIOHOB B siipe. AnepHblie cuibl. Jlepext macchl sipa.
SnepHble peakuuu. JleneHrue U CUHTES sep.
Anepusbiii peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHUBEI
AIEPHON SHEPreTUKH. DKOJOTHUECKUE ACTIEKThI AEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUllbl. OTKPBITHE ITO3UTPOHA.
Mertobl HAOIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.
®dyHaaMeHTanbHble B3auMOAeHCTBUSA. ENMHCTBO (hU3nueckoil KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHME: JTO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.
Llemoncmpayuu
CU€TurK MOHU3UPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanre TpeKOB YacTUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. DjieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Orarnbl pa3BUTHSA ACTPOHOMMH. lIpHUKIanHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUHU.

Bun 3Bé€3aHoro Heba. Co3Be3nus, sipKkue 3BE3/bI, IJIAHEThI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. Conneunass aktuBHOCTh. McrouHuk sHeprum ConHua W 3BE3N.
3BE3/IBI, UX OCHOBHBIE XApPAKTEPUCTHUKHU. JMarpaMma «CHEKTpaJbHBIM KJIACC —
CBETHUMOCTB». 3BE3NBI TJIABHOM IOCIENOBATEIBHOCTH. 3aBUCHMOCTH «Macca —
CBETHUMOCTbY» I 3BE3N TJIAaBHOW IMOCIIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
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3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoJtonuu CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — nama INanaktuka. Ilonoxkenuwe u aBuwkeHue CoJiHIA B
lNanaktuke. Tunel ranakruk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHL B sApaX
rajakTUK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06ia. Pa3beranue ranakTuk.
Teopus bonbiioro B3peiBa. PeIuKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabnooenus

HaGmonenuss HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIS ONpe/IeJICHUs MOJI0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3A1si CEBEPHOTO MOJYILIAPUS U SIPKUE 3BE3IBI.

Habmronenus B teneckon JlyHsl, muranet, Mieunoro IyTu.

Oo6o01maoiee NOBTOpPEeHNE

Ponp Qusukn u acTpoHOMHHM B DIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax nesTeNbHOCTH YeJIOBEKa, pOib U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOW KapTUHE MUpPA, POJIb (PU3NYECKON TEOPUH
B (OpPMUpPOBAHUM TMPEJCTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
dbu3nYecKkor KapTUHBI MUpa B OOIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABJICHUN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kimacce ocymecTBIsi€TCs C
Y4ETOM COJICPKATEIbHBIX MEXIPEAMETHBIX CBA3CH C KypcaMH MAaTEMATHKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAY4YHOIO
MO3HAHUSA: SBJICHUE, HAyYHBIH (DaKT, THMoTe3a, (PU3MYECKash BEIWYWHA, 3aKOH,
TEOpusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJEIIMPOBAHNUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemIEHHE CHUCTEMBl YPAaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPBl M MX IMPOEKIHUH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IIPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKIHM, TPU3HAKK TOMOOHS TPEYTrOJbHHUKOB,
oTIpeJIeICHNE TUIOMIAIN TFIOCKUX (PUTYp U 00BhEMA Tell.

buonocusn: »nekTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbBIC
JIBWXKEHUSI B )KMBOW MPUPOJIE, ONTHYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEJX, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAUIMUECKOW PEMETKH, CIEKTPAIbHBIN
aHAJIN3.
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l'eocpaghua: wmarHUTHBIE TIONIOCAa 3EMJIM, 3aJIeKW MArHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocus: JNWHUAM DJIEKTPOIEpeaady, TEHEpPaTop IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTeNb, UHAYKIIMOHHAS I€Yb, pajaap, PaauoNpUEMHUK, TEJIEBU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenMera «@Du3nMKa» HAa YPOBHE CpPEIHETO OOIIEero
oOpa3oBaHus (0a30BbIM YPOBEHb) JOJKHO OOECHEUUTh JOCTUKEHHUE CIIEIYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIngyHOCTHBIE PE3yIbTAaThl OCBOCHUSI yueOHOTro npeaMera «Pu3nka» T0IKHBI
OTpaXXaThb TOTOBHOCTH M CIIOCOOHOCTh OOYYarOIUXCA PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlMi, TO3UTHUBHBIX BHYTPEHHUX  YyOEKJEHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOIO
OTbITA U OMbITA JACSATEILHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX HAINpPaBJICHUN
BOCIIUTATEJILHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MTO3UIIMHA 00yJAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHA POCCUIMCKOTO OOIIECTRA;

OPUHATHE  TPAJAWIMOHHBIX  OOIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESITEIBHOCTh B MHTEpPECAX TPa)xIaHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHONW OpPraHU3ALINY;

yYMEHHUE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIHSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH POCCUICKOMN rpa)JIaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIMTAHMA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITIOCOOHOCTh OIIEHHWBATh CHUTYAIlMI0 M MPHHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIEro;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHONIEHHWE K MUPY, BKIIIOYAs ACTETUKY HAYyYHOTO TBOPUYECTBA,
npucymero Gpu3n4ecKon HayKe;
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5) TPyA0BOT0 BOCIIMTAHUS

UHTEPEC K pa3uuHbIM cdepam mpodhecCUOHATBHOU NEeSATeIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiieit mpodeccun U peaqru30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO U CaMOOOpa30BaHMIO B 00JIaCTH
(GU3MKH HA IPOTSHKCHUH BCEH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPhI, OCO3HAHHE TJI00AIBHOTO
XapakTepa dKOJOTHIEeCKHX TpooIiem;

TUTAHUPOBAHHUE U OCYIICCTBIICHUE JICUCTBUI B OKPYKAIOIICH Cpeie Ha OCHOBE
3HAHUSA [IeJIeH YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpeHHE OTbITa JICITEIBHOCTH SKOJOTHYSCKON HANpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH 0 (PHU3UKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOPMHPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH,

OCO3HAaHUE IICHHOCTH HAYYHOW JCSATCIIBHOCTH, TOTOBHOCTH B IPOIIECCE
U3YYCHHS  (U3MKH  OCYIICCTBISITh  NPOSKTHYIO W HCCJIEI0BATEIbCKYIO
NESATEHPHOCTh MHIMBUIYAJIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble Jjoruueckue a1eMicTBUA:
CaMOCTOSITeILHO  (OopMynHpoBaTh W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEsATh ILEIU JEATEIIbHOCTH, 3aJaBaTh MApaMEeTPbl U KPUTEPUU HX
JIOCTHOKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM UM IPOTUBOPEUMS B  pacCMaTpUBAEMBbIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH PELICHUS] MPOOJIEMbl ¢ YUETOM aHAIM3a MUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN ACATEIbHOCTH;
KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSX  peallbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarebCcKHe AeiiCTBUA .
BJIaJICTh HAYYHOW TEPMUHOJOTHEN, KIFOYEBBIMU MOHATHSAMH U METOJIAMU
du3nyecKoil HayKu;
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BJIQ/ICTh HABBIKAMHU YUEOHO-HUCCIEAOBATEIBCKON U MPOCKTHOMW NIEATETLHOCTH
B 00sactu (HU3MKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB peIICHHs 3aja4 (U3MUYECKOTO COJCpIKAHUS, NMPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MTO3HAHNS,

BJIQJIETh BUJIAMU JCSITEIBHOCTA MO TIOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIPETallii, MPeoO0pa3oBaHUI0O W TPHUMEHEHUI0O B PAa3IMYHBIX YYeOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPU CO3JaHUH YISOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyalu3WpoOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ PEIICHUs, HAaXOIWUTh apryMEHTHI JJIs JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAIM3WPOBATh TOJYYCHHBIE B XOJE pCEHICHUS 3a7aud  pe3yJbTaThl,
KPUTHUYECCKH OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYJIMPOBATh COOCTBEHHBIC 3aladll B 00pa30BaTEIbHOMN
NEATEIHPHOCTH, B TOM YHCJIE TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA TI0 (U3UKE B TPAKTHUYCCKYIO 00JIaCTh
KU3HEICATCILHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTIOIXO/IbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIa/ICTh HaBBIKAMH IOJTydeHUs WHOOpMAIUU (HU3UIECKOTO COICP)KAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIICCTBISITH IIOWCK, aHAJM3,
CUCTEMATH3AINI0 W HWHTEPIPETANni0 WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIB30BaTh  CPEJCTBA  WH(MOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTHWBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX
3amad ¢ CcoOMIoJeHuEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTHCHBI, pecypcocOepeKeHusi, TMPaBOBBIX © OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO37aBaTh TEKCThl (PU3WUYECKOTO COACPXKAHUS B PA3TUYHBIX (opMarax C
y4€TOM Ha3HadYeHMsI HH(OOPMAIIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU AESATEIbHOCTH;
pacro3HaBaTh NPEANOCBUIKM  KOH(DIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DJIUKTHI;
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pa3BEéPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYyaTbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCHCTBHN C Y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOYKHOCTEH KaKJI0T0 WieHa KOJUICKTHRA,

NPUHUMATh LEIM  COBMECTHOW  JIEATENIHOCTH, OPraHU30BBIBATH U
KOOPJMHHUPOBATh JCUCTBUS TO €€ JOCTHIKCHHUIO: COCTAaBJIATh IUIAH JCHCTBUH,
pacrpenessaTh pojau ¢ yd4€TOM MHEHHMH YYaCTHUKOB, OOCYXJaTh PE3yJIbTAThI
COBMECTHO# paboTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKAa KOMaH/bI B
OOIIIMIA Pe3yJIbTAT IO Pa3pabOTaHHBIM KPUTCPHSIM,

npejyiaraTh HOBBIC IPOCKTHI, OICHHUBATh HACH C IO3WIMH HOBHU3HBI,
OPUTHHAIBHOCTH, PAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTHUBHOE CTPATErHYeCKOE TIOBEJACHUE B Pa3IMUHBIX
CUTYyaIUX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUI[HATHBHBIM.

PerynsiTuBHbIe YHUBepcaJbHbIEe YUeOHbIE 1elCTBUSA
Camoopranuszanus:

CaMOCTOATEIILHO OCYIIECTBIISATh MO3HABATEIHHYIO JESITEILHOCTh B O0JACTH
Gu3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh W (HOPMYyTUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJISITh IUJIAH PEIICHHS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUIaH BBITIOJTHEHUS MPAKTUYECKON pabOThl C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacimpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JeNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh MTPHOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (DOPMUPOBAHHUIO W TMPOSBICHUIO JSPYIUIMH B 00JACTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIaJICTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JICUCTBUA WM MBICIUTCIBHBIX IIPOIECCOB, WX pE3YyJIbTAaTOB M
OCHOBAHHUI;

UCIIOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CHUTYaIllH, BEIOOpA BEPHOTO
pEIICHMUS;
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yMETb OLIEHHWBAaTh PHUCKM U CBOEBPEMEHHO NIPUHUMATH pEIICHUS M0 UX
CHI)KEHUIO;

OpUHUMATh MOTHUBBI U apryMEHTBl JAPYIHMX TMpPH aHalM3e pe3ysibTaToB
NesITEeNIbHOCTH;

NpPUHUMATh ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

OpUHUMATh MOTHUBBI U apryMEHTBl APYTHUX TMpPU aHalu3e pe3ysbTaToB
NeSITENbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B nponecce noctukeHUs JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe I YPOBHSA CcpeaHero oOiiero oOpa3oBaHUA Yy OOYy4YarOIIUXCS
COBEPILIEHCTBYETCS HIMOIIMOHAJIbHBIN UHTEJUIEKT, Ipeanoiaraonmii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHATIHHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOILIMOHAIBLHON CeEpHI,
ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aAaNTUPOBATHCA K
HMOILIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHU, BKIIFOYAIOUIEH CTPEMIICHUE K JOCTHIKEHUIO LIEIU U
yClexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE NEHCTBOBATH HCXOAS M3 CBOUX
BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
ApYyTuX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIFOUYAIOIINX CIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IPYTHMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIIATH UHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KAapTUHbI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B PAKTUYECKON IEATEIIBHOCTH JIFOACH;

YUUTBIBATh TpPaHULbl NPUMEHEHUS M3YyYEHHbIX (U3HUYECKUX MOJIENeil:
MaTepHalibHAsl TOUYKa, MHEpIUAIbHAs CHCTEMa OTCUETa, aOCOJIFOTHO TBEPAOE TEJO,
UJECATbHBIN Ta3, MOACIH CTPOCHUS Ia30B, )KUJIKOCTEN M TBEPABIX TEJI, TOUCYHBIN
ANEKTPUUECKUH 3apsij] pU PelIeHUH PU3NYECKUX 3a/1ay;

pacno3HaBath (GU3MYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
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ANIEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TAJCHUE TeJ, JBUKEHUE 10 OKPY>KHOCTH, HWHEPIHS,
B3auMoJieicTBUE Tel, Muddy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHHE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00BbEMA TeJ P HarpeBaHUU (OXJIAXKICHUH ), TETIOBOE
pPaBHOBECHE, UCIIAPEHHUE, KOHIECHCALMs, IUIABICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIQXXHOCTh BO3/yXa, MOBBIIICHNUE IAaBJICHUS T'a3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBsI3b MEXJIy IapaMeTpaMH COCTOSHUS Ta3a B  HM30Ipolieccax,
ANEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPsI0B;

OMHCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCTIONb3YS (DU3NUECKHUE BEITUYMHBI:
KOOpJIMHATA, IYTh, MNEPEMEIleHHE, CKOPOCTb, YCKOpPEHHE, Macca Tejia, CHJa,
UMITYJIbC TeJla, KUHETUYECKAasl HEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHHuecKas
paboTa, MeXaHMYECKass MOIIHOCTh;, IPU ONHCAHWU TMPABWIHHO TPAKTOBAThH
(bU3UYECKU CMBICT HCHOJIB3YEMbIX BEIMYMH, MX OO0O3HAYEHUS] W EIUHUIIBI,
HAXOJUTh (OPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (DPM3UYECKYIO BEIIUYUHY C APYTHUMHU
BEJIMYMHAMU;

OTUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUS,
UCTIONB3ysd (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasl SHEPTUsl XaOTHUUECKOTO JBMKECHHS MOJIEKYJ, CPEIHEKBaJApaTUIHasI
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO(DPUIIMEHT TMOJE3HOr0 JACUCTBUSA TEIJIOBOIO JIBUTATElNs; MpPU ONHCAaHUU
NpaBUJILHO TPaKTOBAaTh (DU3MYECKUM CMBICI HCIHOJIb3YEeMbIX BEJIMYMH, HX
0003HaYeHUsT U E€IUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIMUMHAM;

OMUCHIBATh U3YYCHHBIC MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
siBJIeHUsL (MIPOIIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUUYUHBI: AJIEKTPUUYECKUI 3apsi/l,
AIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTH MOJIsl, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,;
IpY ONHWCAHWHM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIIOJIB3yEMbBIX
BEJIMYMH, WX OOO3HAYEHUS W CIUHUIILI;, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINEC
JTaHHYI0 (U3UYECKYIO BEIMYUHY C IPYTHUMH BEIHYUHAMH,

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHl M SBICHUS, WCIONB3YS (U3HUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, I u Il 3akonsr HeroTOHA,
3aKOH COXpaHCHMS MEXaHHUYECKOM DSHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLUI CYNEPINO3UIUNA CHJI, MPUHIUII PABHOMPABUS HHEPLHUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEPBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHCHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO
(bOopMyTHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE U yCIIOBHUS (TpaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;
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OOBSICHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3indarh yCIOBUS UX O€30MAaCHOTO HCIOJIh30BAaHUS B
MMOBCEIHEBHOM >KU3HU;

BBITIOJIHATD JKCIEPUMEHTHI TI0 MCCIENIOBAHUIO (DU3UYECKUX SIBICHUU H
IPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopMmynupoBaTh mpobieMy/3aadyy U THUIOTE3y Y4eOHOro OSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIOKEHHOTO 000pYIOBaHHUSA, MPOBOAUTH OIBIT U
(bopMyHpOBaTH BHIBOJIBL;

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYUH, TIPU
ATOM BBIOMpPATH ONTUMAJIBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKU MOTPEIIHOCTEN U3MEPEHNN;

UCCIIEJIOBATh  3aBUCUMOCTH  MEXAy  (GU3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BaHUEM TMPSMBIX H3MEPEHHUH, MPU STOM KOHCTPYUPOBATh YCTAHOBKY,
(buKkcUpoBaTh PE3yNbTATHl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BU/JIe TaOIUIl U TPpaUKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coboaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIETOBAHUM B
paMKax ydeOHOro JKCIEepHUMEHTa, Yy4eOHO-HUCCIIECIOBATEIbCKON W TMPOEKTHOU
NESATeTbHOCTU C HUCIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOUCTB U JaOOpPaTOPHOTO
000py1I0BaHUS;

pemiaTh pacu€THbIe 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIENbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/lauu
BbIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEOOXOoUMBbIE NJis €€ pEeIICHUs, MPOBOJIUTh Pacy€Thl U OIICHUBATH PEATHLHOCTH
MOJIYYEHHOI'0 3HAYEHUS (PU3NUECKON BEITUUUHBIL;

peliaTh Ka4eCTBEHHBIC 3a/1aul: BHICTPauBaTh JOTUUECKU HENPOTUBOPEUUBYIO
LEMOYKY PaCCYKJICHUUW C OMOPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue sIBJICHUS;

UCIIOJIB30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMECHHBIC
MH()OpPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
U TIPEJICTaBICHUS YYeOHON W HAy4IHO-TIOMYJISIPHON MHGOPMAIHNH, TOTYyYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyt0 HH()OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOUIEr0 MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HH
JUIsi o0ecriedeHus: 0€30MacHOCTH MPU OOpaIlEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBAMU, JIJISi COXPAHEHUS 370POBbS M COOJIOJICHUS HOPM DKOJIOTHYECKOTO
MTOBEJICHUSI B OKPYIKAIOIIEH CPEIE;

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




paboTatb B TIpyHIe C BBINOJHEHHUEM pAa3IMYHBIX COLHUAIBHBIX pPOJIEH,
IUIAaHUPOBAaTh paboOTy TpyNNbl, pPALKUOHAIBHO pACIPEAEATh OO0S3aHHOCTH U
IUTAaHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJIEKBATHO OLICHUBATh
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB IPYIIIbI B PEIIEHUE pacCMaTpUBAEMOM MPOOIEMBI.

K konmy obyuenus B 11 kJjacce mnpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpa)kaTh C(POPMHUPOBAHHOCTh y 00YHAIOIINUXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOM KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON NEATENbHOCTH JIIOJIEH, LIEJTOCTHOCTh U E€AUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBATh TpaHMIBl IMPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOUYCYHBIN JICKTPUUECKUN 3apsijl, Iyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, SICpPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJpa NpU pelieHHH (U3NIECKUX
3ajay;

pacrno3HaBaTh (u3MUYECKHe SBJICHUS (IIPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMHUKHI W KBAHTOBOW (DPM3UKH: DJIEKTPUUECKasi MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JEUCTBHS TOKA, B3aMMOJECHCTBUE
MarHWTOB, JJEKTPOMAarHWUTHAas WHIYKIMs, JAEHCTBUE MArHUTHOTO TOJS Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3apsij, SJCKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHuus, audpakuus ¥ TONSpPHU3AIUS  CBETa, JHUCIEPCUS  CBETa,
doToanexktpuueckuii 3pdekt (Ppororddekrt), cBeToBOE NaBlieHNE, BOZHUKHOBEHHE
JMHENYaToOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHas
PaJiOaKTUBHOCTD;

OMHCHIBATh W3YYCHHBIE CBOICTBa BelIeCTBA (RIIEKTPUUECKUE, MArHUTHBIC,
ONTUYECKUE,  OJCKTPUUYECKYID  TIPOBOAMMOCTh  Pa3NUYHBIX  Cpea) |
AIIEKTPOMATHUTHBIC SIBICHUS (MPOLIECCHI), MCMONb3yd (U3NYECKUE BEITUYMUHBI:
ANEKTPUUECKUI 3apsil, CHJIa TOKA, IEKTPUUYECKOE HAaNpsHKEHHUE, 3JIEKTPUUYECKOE
COTIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIIAs cuja, paboTa TokKa,
UHAYKLUMS MarHUTHOTO Tmouyid, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTD
KaTyIIKHA, SHEPrus 3JIEKTPUUECKOrO0 M MArHUTHOTO TMOJieH, MEpHo] U YacToTa
KoieOaHuii B KoJieOaTeIbHOM KOHTYpe, 3apsjJ M Ccuila TOKa B IIpolecce
TAPMOHMYECKUX JJIEKTPOMAarHUTHBIX ~KoJieOaHui, (OKYCHOE pacCTOSIHHE U
ONTUYECKasi Cuja JHMH3bIL, NP ONHCAHUM MPAaBUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICT HCHOJb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U €AWHHULI, YyKa3bIBaTh
(GopMyibl, CBSI3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTHUMH
BEJIMYMHAMU;

ONUCHIBATh W3YYCHHbIC KBAHTOBBIC SBICHHS W TPOIECCHI, HCIOJIb3Ys
(¢u3nyeckue BEIUYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U
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94acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TIOTypacIaia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, MPU ONMUCAHWU TMPABUIBHO TPAKTOBATh (U3UYECKUNA CMBICIH
UCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHWsS W €JIMHHUIIBI, YKa3bIBaThb (POPMYIIbI,
CBA3BIBAIONIUE JIAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTMMHU BeJIUYHHAMH,
BBIYUCIIATH 3HAUCHHE (PU3NYECKON BEJTUUHHBL;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBJICHUSA, UCIONb3Ys (U3HUECKHUE
3aKOHbI U MPUHLMNBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIBLHOIO U NApalIeIbHOTO
COEAVHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHWH, 3aKOH NPSIMOJIMHEWHOrO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHHE ODuWHIITeHa ans pororddexra,
3aKOH COXPAaHEHUs JYHEPTUH, 3aKOH COXPAHEHHSI HMITYJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4YMclia, nmocrynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAKEHHE M YCJIOBHUS (TpaHHUIbI, OOJACTH)
PUMEHHUMOCTH;

OTIPE/ICIIATh HAMPABJICHUE BEKTOPA WHIYKIIUM MAarHUTHOT'O TOJISI TPOBOTHUKA
C TOKOM, cujibl AMmriepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBaTh H300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOMW JIMH30MU;

BBITIOJTHATh JKCIIEPUMEHTBI TI0 HCCIECIOBAHUIO (PU3NUECKUX SBJICHUU W
MPOILIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM: MPU STOM
dbopmynupoBaTth mpoOieMy/3agady W TUNOTE3y Yy4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYJIOBaHUS, MPOBOAUTH OMBIT U
bopMyIUpPOBATH BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PUBHUECKUX BEIUYUH, MPU
ATOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCMOJIb30BaTh W3BECTHHIC
METOBI OLIEHKHU NTOTPEIIHOCTEN N3MEPEHN;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHUEM
OPSIMBIX HM3MEPEHHWI: TpPU OTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNbTATHl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYWH B BHJE TAOIUI] U
rpaduKoB, 1eTaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS,

coboaaTh npaBuia 0€30MacHOTO TpyJa MPHU MPOBEACHUU UCCICTOBAHUM B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIICIOBATEILCKON W TPOCKTHOU
JESTEIPHOCTA C MCIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPOMCTB U J1abOPaTOpPHOTO
000pyTIOBaHMUS;

pemath pacuéTHblE 3aJaydl C SBHO 3aJlaHHOM (DU3MYECKOW MOJIEINbIO,
UCTIOJIb3YsI (PM3MUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 33/1auu
BbIOMpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
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HEOOXOoAUMbIE Ui €€ pellleHus, MPOBOAUTH PAcu€Thl M OLIEHUBATH PEaJbHOCTh
HOJy4YEHHOTO 3HaYeHUs (PU3NYECKON BETUUHHBI;

pelaTh KaueCTBEHHBIE 337aUH: BBICTPAUBATh JIOTHYECKH HEPOTHUBOPEUHUBYIO
LENOYKY PACCYKJIEHUH C OMOpOH Ha M3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
busnueckue sIBJICHUS;

UCIIOJB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALUH
U TPEJCTABIICHUSI YyU€OHON M HAyYHO-NOMYJISIPHOM MH(pOpMalLUy, MOJIYYEeHHON U3
Pa3IMYHbBIX UCTOYHUKOB, KPUTUUYECKU AHAJTM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSICHATh MNPUHLUMIBI JEHCTBUS MalIMH, OpUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh yCJIOBUS MX O€30MIaCHOTO UCIIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

IPUBOUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOUIET0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;,

UCTIONb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3UKE B MOBCEIHEBHOW >KWU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOWCTBAMH, ISl COXPAHEHUs 370POBbS U COOJIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJAEHUS B OKPYKAIOIIEU CPELE;

paboTath B Tpynme ¢ BBHINOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, pPALNUOHAIBHO pACIPEAesaTh OO0S3aHHOCTH U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJ€KBATHO OICHUBAThH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBaeMOil MpoOIeMBbl.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM undpoBbie
Ne i/ P Kourpoasnbie | IlpakTnyeckue (udpp )
NMporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnunoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O O3HAHUS 2 https://m.edsoo.ru/7fA1bF72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kinemariia ° https://m.edsoo.ru/7f41bf72
bubmuoreka [[OK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHECHUS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETUYECKOM 9 1 bubnuoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOHHAMHIH 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubmuorexa [IOK
' ®a3oBbI€ MEPEXOJIbI https://m.edsoo.ru/7f41bf72
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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

Uroro no pazneny 24
Paznen 4. 9JIEKTPOJAUHAMMUKA
bu6mmoreka [JOK

41 JIIeKTpOCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN 351eKTpUYECKHil TOK. TokH B 12 1 bu6mmoreka [{OK

' pa3IUYHBIX cpenax https://m.edso0.ru/7f41bf72

Hroro no pazneny 22

PezepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHUe pa3aeioB U TeEM uugpoBbIe
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTtHOe nojie. DIeKTPOMAarHUTHAS bubnuoreka [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbHIE 9 1 bubnuoreka [IOK
' KoneGanus https://m.edso00.ru/7f41c97¢
99 MexaHnuyecKkue 1 3J1eKTPOMarHUTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bubnuoreka [JOK
2.3 0] 10 3
frruka https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Paszen 3. OCHOBBI CIIEIITUAJILHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubmuorexa [JOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 i 6
UICMEHTBL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atroma 4 bubnuoreka LIOK
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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 AP0

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

Hroro no pazaeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DIeMEHTBI aCTPOHOMUH U acTPOYU3UKU 7 Et?r?snll/{gT:(;:)(I)lroulf £41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBILIAIOLIIEE IOBTOPEHHUE

6.1 O6o6mato1iee MOBTOpEHNE 4 l:;?:;:ﬁfg;ggﬁ 41c97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE

Ne Hdara undposbie

Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero U3yYeHHUs oOpa3oBaTe/ibHbIE

padoTshI padoThI
pecypcsl

®duszuka — HayKa O IPUPOJE.

1 Hayunsie M@TZK bl HO?I))H;HI/i[ 1 bubmmorexa LIOK

7 8 02.09.2025 | https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEero MUpa
Pone 1 MecTo Qu3uku B

5 (bopMUpPOBaHUU COBPEMEHHOM 1 bubnmnoreka [IOK
Hay4YHOH KapTUHBI MHUpa, B 05.09.2025 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN ACSATEIHHOCTH JIF0IeH
MexaHn4eckoe ABUKECHHUE.

3 OTHOCUTEIIHFHOCTh MEXaHUYSCKOI'0 1 Bubnuoreka [JOK
nerxenus. [lepemenienue, CkopocTb, 09.09.2025 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE TpSIMOTMHEITHOE 1 bubnnoreka [HOK
JIBUKEHHE 12.09.2025 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubnnoreka LHOK
IBHKEHUE 16.09.2025 | https://m.edsoo.ru/ff0c372e

6 CBobOoHOE TazieHne. Y CKOpeHue 1 bubnmoreka [JOK
CBOOOIHOrO MMaIcHUs 19.09.2025 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe 1BHXKEHHE.

7 llllmeeHI/Ie Mmare iLIaHBHOﬁ TOYKH O 1 bubmmorera LIOK

P 23.09.2025 | https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunimn otHocuTensHoCcTH ["anues. 1 bu6mmoreka [IOK
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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

WNHepuuanbHble CUCTEMBI OTCUETA.
ITepBsiii 3akon HeroToHA

26.09.2025 | https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

Bubnuoreka [JOK

o CYTEPTIOSHIIH CHIL. BTOpOvaaKOH 30.09.2025 | https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepuaibHON TOYKU

10 Tperuii 3akoH HeroToHa aiist bu6mmoreka [IOK
MaTepUaAIbHBIX TOUYEK 03.10.2025 | https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro Tsarorenus. Cuia

11 TsoxecTu. [lepBas kocMuueckas brbmmorexa LIOK

07.10.2025 | https://m.edsoo.ru/ff0c3d00
CKOpPOCTH

12 Cwua ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 10.10.2025 | https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. KoaddunmeHT tpenus.

13 Cuia ZgnpOTHBnequ:I ;lpn I[B;z(eHI/II/I bubmorexa [JOK

14.10.2025 | https://m.edsoo.ru/ff0c3f76
TeNa B KUJAKOCTH WM ra3e
[TocTymarensHOE W BpamaTeIbHOS

14 JIBUKEHHE a0COTIOTHO TBEPAOTO TeEla. bu6mmoreka [JOK
MowmenT cuibl. [1nedo cunsl. YcnoBus 17.10.2025 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
Nmnynbc MaTepuanbHON TOYKH,

15 CHCTEMBbI MaTEPUATBHBIX TOYEK. bubmuoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs 21.10.2025 | https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE IBUKEHHE
PaboTa 1 MOIIIHOCTB CHIIBI.

16 Kunerndeckas aHeprus bubnnoreka [IOK
MarepHuaiabHOI ToukH. Teopema 00 24.10.2025 | https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYEeCKOWH YHEPTUuu

17 [loTennuanbHas SHEPrUsl. bubnuoreka [JOK
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[ToreHumanbpHast SHEPTUS YIIPYTO
nehOpMUPOBAHHON TTPY>KUHBI.
[ToreHumanbpHas YHEPTHS TENa BOTU3U
MOBEPXHOCTH 3eMIIH

28.10.2025 | https://m.edsoo.ru/ffOc46la

18

IToTeHIManbEHBIE U HENOTCHIIMAIBLHEIC
cuibl. CBsi3b pabOTHI
HEMOTEHIHAIILHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

bu6nmoreka [JOK
31.10.2025 | https://m.edsoo.ru/ff0c478c

19

JlabopaTopHnas pabora
«HccnenoBanue cBsi3u pabOThI CUIIBI C
M3MEHEHHEM MEXaHUYEeCKOW SHEPTUU
Tela Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO KTYTa»

11.11.2025

20

KontponbHas pabora mo reme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE)

bu6nmoreka [JOK
14.11.2025 | https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOTOXKEHUS MOJIEKYISPHO-
KHUHETUYECKON Teopur. bpoyHOBCKOE
nskenue. Auddysus

Bbubnuorexa [JOK
18.11.2025 | https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABUKECHUS U
B3aUMOJICUCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus Ta30B, KUIKOCTEN
U TBEPABIX TEIl

21.11.2025

23

Macca monekyn. KonnuectBo
BeuectBa. [locrostnHas ABoraapo

25.11.2025

24

TernoBoe paBHOBecue. Temreparypa
u e€ u3Mepenue. [llkana remmeparyp

28.11.2025
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Lenbcus

HNneanbubiii raz B MKT. OcHoBHOE

bubmuoreka IJOK

25 ypaBHenue MKT 02.12.2025 | https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMiieparypa Kak Mepa

26 CpeaHeN KUHETUYECKON YHEPTUn bubnnoreka LIOK
JIBUKEHUSI MOJICKYJ. Y paBHEHHUE 05.12.2025 | https://m.edsoo.ru/ffOc511e
MenneneeBa-Knanelipona

27 3akoH JlanbroHa. ["'a30BbIe 3aKOHBI 09.12.2025
JlaGopaTopHas pabora

28 «MccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSTHUS 12.12.2025
pa3peKeHHOr o ra3a»

29 M3ormporieccyl B HI€aaIbHOM ra3e v uX bubnuoreka [JOK
rpagu4ecKoe npecTaBIeHNe 16.12.2025 | https://m.edsoo.ru/ff0c570e
BuyTrpenHss sHeprus
TEPMOJAMHAMHUYECKON CHCTEMBI U

30 crocoObl €€ n3meHenus. KomnyecTBo bubmuoreka [IOK
TEIUIOTHI U pabota. BHyTpeHH s 19.12.2025 | https://m.edsoo.ru/ff0c5952
SHEPTrUsl OJHOATOMHOI'O HJI€aTHHOTO
rasa

31 Bune! Tenonepenaun bubmmorexa LIOK

23.12.2025 | https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTh BEIIECTBA.

32 KonnuectBo Temnorsl npu bubnnoreka LHOK
Terutonepenade. AaunadaTHbIN 09.01.2026 | https://m.edsoo.ru/ff0c5c36
porecc

33 ITepBslii 3aKOH TEPMOJMHAMUKHU U €TO bub6nuoreka IIOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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HPUMEHEHHE K M30IpoLieccam 13.01.2026 | https://m.edsoo.ru/ff0c5efc
HeobpaTumocTs mporieccos B
34 npupoze. Bropoii 3akon bubmorexa [JOK
PHpOZe. BTOp 16.01.2026 | https://m.edsoo.ru/ff0c6230
TEPMOIMHAMHUKH

35 [Tpunun nevicteus u KI1/ TermoBoit bubmuoreka [JOK
MaIlIUHbI 20.01.2026 | https://m.edsoo.ru/ff0c600a

36 uxn Kapno u ero KITJ] 93.01.2026

37 DKosorun4yeckue npooaeMsl
TETIJIOOHEPTETUKU 27.01.2026

38 O6o06uaromuit ypok «MonexyispHas bu6nuoreka ITOK
¢uzuka. OCHOBBI TEPMOIMHAMUKID) 30.01.2026 | https://m.edsoo.ru/ff0c6938
KonTponbeHas pabora o teme

39 «MonexynspHas ¢usnka. OCHOBBI bubmmorexa LIOK

Y ' 03.02.2026 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKH)

40 [TapoobpazoBaHue U KOHACHCAIHSL. bub6numoreka [IOK
Hcnapenue u kurnenue 06.02.2026 | https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIIbHAS

41 BJIAJKHOCTh BO31yxa. HackImeHHbIi bubmorexa [JOK

Ay o 10.02.2026 | https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucraumueckue u
amopdHbIe Tea. AHU30TPOIHSI
42 CBofljiB KpHCTAJJIOB }Knp KHe bubmmorexa LIOK
P e 13.02.2026 | https://m.edsoo.ru/ff0c65f0
kpuctajuibl. CoBpeMEHHbIE
MaTepHaIbl
[1naBneHre U KpUCTAIIA3AIIHSL.
43 VY nenpHas TeHJ‘IIz)Ta r[JIaBJIe}IIlI/I;I bubmorexa [JOK
! ’ 17.02.2026 | https://m.edsoo.ru/ff0c6708

Cybnmumarust
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Bbubnuoreka [JOK

44 YpaBHeHuE TEILIOBOro bananca 20.02.2026 | https://m.edsoo.ru/ff0c6820
DNeKTpu3aius Teil. DICKTPUUECKU I
45 3apsn. J{Ba BuJa 3JIEKTPUUECKUX bubmmorera LIOK
PAR. A P 24.02.2026 | https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOIHUKH, TUDICKTPUKU U
46 H(E)J'I HOBO HI/IHKI/I 3aK(I:H COXpaHEHUS bubmorexa [OK
yHpoBo ’ p 27.02.2026 | https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsa
B3anmoneiictBue 3apsa0B. 3aKOH
47 Kynona. TodeuHbIil 3J1eKTpUUECKUN buGmnorexa [OK
YIOHa. P 03.03.2026 | https://m.edsoo.ru/ffOc6ces
3apsin
Hanpsk€HHOCTB 3JEKTPUUECKOTO
48 nosi. [IpuHnmn cynepno3unuun bubnunoreka [IOK
AICKTPUYECKUX Mosei. JInaum 06.03.2026 | https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
Pabora cuit 31eKTpoCTaTHYeCcKOro
49 noss. [Torernman. PasHocTh Bu6morexa OK
' . 10.03.2026 | https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
I[TpOBOIHUKH U OUDIIEKTPUKA B
50 anpeK I([)CTaTI/IqeiKOM HorJ)Ie buGmorexa [OK
P ) 13.03.2026 | https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IPOHUIIAEMOCTh
N bubmuoreka [JOK
o1 InexTpodmrocts. Konnencarop 17.03.2026 | https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPTHS 3apSKEHHOTO bubmmorexa LIOK
’ 20.03.2026 | https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaboparopHas pabora "M3mepenue

AIIEKTPOEMKOCTH KOHAEHcaTopa"

31.03.2026
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54

[IpuHIMIT NEHCTBUS U IPUMEHEHNE
KOHJIEHCAaTOPOB, KOMUPOBAIBLHOTI'O
arapara, CTpyMHOro NpuHTepa.
DIIeKTpOCTaTUUECKasl 3allUTA.
3a3eMyIeHuE JIEKTPOITPUOOPOB

03.04.2026

55

DNEeKTPUYECKU TOK, YCIOBUS €r0
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuina Toka. Hanpsixenue.
Conporunenue. 3akon Oma 1ist
ydacTKa Iernu

07.04.2026

56

[TocnenoBarenbHOE, MapalIeNIbHOE,
CMEIIIaHHOE COSMHCHUE
npoBoaAHUKOB. JlaboparopHas pabora
«M3yueHne cMemaHHoOro CoeIMHEHUs
PE3UCTOPOBY

0.5

10.04.2026

bu6nmmorekxa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGota 1 MOILITHOCTH JIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenna

14.04.2026

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

58

3akoH OMa 151 OTHON (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne 3/1C ncrouynnka Toka u
€ro BHYTPEHHETO COMPOTUBICHUSD)

0.5

17.04.2026

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

59

PesepBHbiii ypok. KonTponbHas
pabora o Teme "DiekTpoauHaMuka" /
Bcepoccuiickas mpoBepouHasi pabora

21.04.2026

Bbubnuorexa IJOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuii ypox
«ONEeKTpOANHAMUKAY /
Bceepoccuiickas mpoBepouHas pabora

24.04.2026

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DOneKTpOoHHAas MPOBOAUMOCTD TBEPABIX
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METaJJIOB. 3aBUCUMOCTh
COIIPOTUBJIICHUS METAJUIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

28.04.2026

62 DNEeKTpUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYUYKOB

05.05.2026

[TomyrpoBOTHUKH, UX COOCTBEHHAS U
npuMecHasi mpoBoauMocTh. CBolicTBa
p—N-nepexoa.

63

[TonmyrpoBOJHUKOBBIE TPUOOPHI

08.05.2026

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

DNeKTpUUECKU TOK B pacTBOpax U
pacIuiaBax 3JeKTpOJIUTOB.
DJNEeKTPOMUTHYECKas TUCCOINALIHSL.
DnexTponus

64

12.05.2026

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

DJIEKTPUYECKUM TOK B rasax.
65 CaMoCTOSTEIIbHBIA 1
HECaMOCTOSATEIIbHBIN pa3psil.

Monuus. [1na3ma

15.05.2026

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

DnekTpuueckue npudopsl U
66 YCTPOWCTBA U X MPAKTUYECKOE

npuMeHenue. [1paBuiia TeXHUKH
0e30macHOCTH

19.05.2026

bubmuoreka IJOK
https://m.edsoo.ru/ff0c86fc

KonTponbeHas pabora o teme
67 «Qnekrpocraruka. [locTosHHBIN
AJIEKTPUYECKUH TOK. TOKH B

pa3IMYHBIX Cpeax»

22.05.2026

bubmuoreka IJOK
https://m.edsoo.ru/ff0c8a8a

PesepBHbIi ypok. O600maromuii ypok

68
o teMam 10 kiacca

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10

68
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[NPOI'PAMME

11 KIIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
[
Jl:‘/-l'l Tema ypoka Bcero Koutpoakusie | Ipakrueckue i[:;:ennﬂ :)Ig[;l:ll;?)];:fenbnue
padoThI padoTbI pecypebi
[TocTosiHHBIE MAarHUTHI U X

1 B3auMoIercTBrE. MarHuTHOE MHoJIe. 1 bubnuoreka [JOK
BekTop MarHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKIUH
MarauTHO€e noJjie MpoOBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubnuoreka IIOK
B3anmoneiicTBUE MPOBOHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas padora «M3ydenue 1 1 bubmuoreka [JOK
MAarHUTHOIO IOJI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBMEe MarHuTHOTO TOJIsI Ha
IIPOBOAHHUK ¢ TOKOM. Cuina Ammepa.

4 JlabopaTtopHnas pabora 1 1 bubnnoreka [IOK
«HccaenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha PaMKYy C
TOKOM»

JleiicTBrEe MarHuTHOTO I10JIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YacTHILY. 1 bubmmoreka [TOK
Cuna Jlopenna. Pabora cubl https://m.edsoo.ru/ff0c9df4
Jlopenna
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DOnexkrpomaruuTHas UHAYKIMS. [loTok
BEKTOpa MarHuTHOM nHAyKiuu. IJ1C

WHIYKIIUU. 3aKOH JIEKTPOMarHUTHOM
uHayknuu Papanes

JlaGoparophas pabora
«HccnenoBanue sSBICHUS
AIIEKTPOMArHUTHON HHYKITUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHIykTUBHOCTB. SIBIICHKE
camonHAykiuu. 3J1C caMOMHIyKIUU.
OHeprus MarHUTHOTO NOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

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

TexHuueckue ycTpoucTBa U UX
MPUMCHCHHUC: TOCTOAHHLIC MAalrHUTHI,
AJEKTPOMATHUTBI, JIEKTPOABUTATEb,
YCKOPUTENN 3I€MEHTapHbBIX YaCTHII,
WHIYKIUOHHAA [1€Yb

10

O6o6maromuii ypok «MarautHoe
noJie. DNEKTPOMarHuTHasi MHTYKITUS»

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas pabora no reme
«MarHuTtHoe moJe.
BHGKTpOMaFHI/ITHaSI HUHAYKOUA

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE
kosiebanus. ['apmMoHnueckue
KonebaHus. YpaBHEHUE
TrapMOHUYECKUX KOJICOaHMIA.
IIpeBpamienue 3aepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHast pabora
«HccnenoBanue 3aBUCUMOCTH
neproia MajlbIX KojeOaHui rpys3a Ha
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HUTHU OT JIMHBI HUTHU U MACCBI I'py3a»

14

Koneb6arenpuplii KoHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KOIEOaHuUs B
U/IealTbHOM KOJIeOaTeTbHOM KOHTYpE.
AHaorust Mexay MEXaHUYeCKUMH U
AIIEKTPOMArHUTHBIMHU KOJICOAHUSMU

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

15

®opmyna TomcoHna. 3akoH
COXpPaHEHHUS SHEPTUU B UI€aTHbHOM
K0JIe0aTEIbHOM KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o 3aTyxaronmx
KonebaHusax. BeiHyX1eHHbIE
MexaHuueckue konebanus. PezoHaHc.
BbIHYX IEHHbIE 3JIEKTPOMAarHUTHHIE
KoJeOaHus

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

17

ITepemeHnHbIi Tok. CHHYCOMAATBHBII
MePEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYECHHUE CUJIBI TOKA U
HaNPSKEHUS

Bbubnuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [Ipon3BoacTso,
nepegada u norpedieHue
JIEKTPUYECKOU JHEPIUU

19

YCTpOoHCTBO U MPAKTUYECKOE
[IPUMEHEHHUE JIIEKTPUYECKOr0 3BOHKA,
reHepaTopa epeMeHHOr 0 TOKa,
JIMHUHN dJIeKTporepesayd

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

20

DKOJ0rM4ecKue pUCKU IpH
MIPOM3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
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SJICKTPOSHEPIvU B IIOBCEJHEBHOM
KU3HHU

MexaHHUEeCKHe BOJTHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. CkopocTh

bu6mmoreka [JOK

21 paclIpoCTpaHEHHs U JUIMHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U MPOJOTbHBIE BOJIHbI
29 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh bubnunoreka [IOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [1Ikana bubmmorera LIOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMATHUTHBIX BOJH
[TpuHIMITBI paTHOCBS3H U
24 TeneBuieHus. Pa3Burue cpeacTs
cBs13U. Pajgmonokarus
25 Kontponbnas padora «Konebanus u bubnuoreka ITOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeitHOe pacnpOCTpaHEHUE
26 CBETa B OJHOPOJHOM CpeJie. bubnmoreka [IOK
Toueunblii HICTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHBI
27 oTpakeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKaje
[Ipenomnenue csera. [lonnoe
28 BHYTpeHHee oTpaxkeHue. [IpenenbHblit bubnuoreka ITOK
YT OJI IIOJIHOT'O BHYTPEHHET O https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGoparopHas pabota «3mepenue bub6nuoreka IIOK
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MoKa3aTeJid NpeIIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunssl. [Toctpoenue nzodpaxeHuil B

30 nuH3e. DopMyra TOHKOW JTUH3BI bubmorexa LOK
- POPMY ) https://m.edsoo.ru/ffOcddle
YBenuueHue JuH3bI
JlabopaTtopHnas pabora
31 «HccnenoBanue cBOWCTB
M300pakeHUii B TUH3AX»
Hucnepcus ceera. ClI0XKHBIN cOCTaB
39 oenoro cera. [{Ber. JlaboparopHas
pabora «Habmoienue nucnepcuu
CBETa»
33 Wutepdepenus cera. Audpakius bubmumoreka ITOK
cBeta. JluppakunoHHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuoOOpbI U yCTPOMCTBA U
YCIIOBUS MX O€30IMaCHOTO IPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
36 KJIaccu4yeckor MexaHukH. [locTynarel bubnmoreka [JOK
ClielIMaIbHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTETHPHOCTh OJTHOBPEMEHHOCTH.
37 3amensieHHe BPEMEHU U COKpAIlleHUE bubmorexa [JOK
p p https://m.edsoo.ru/ff0cfad2
JUTUHBI
DHeprus U UMIYJIbC PENITUBUCTCKON
38 gacTuibl. CBS3b MAacChl C SHEPTUEH U bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0cfc68
UMITYTECOM. DHEPTHUS TTOKOSI
39 KonTtponbHas padora «OnTuka. bubnmoreka [JOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OCHOBEI crnenuanabHON TCOpHUu
OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. Dopmyna [nanka. DHeprus

bubmuoreka [JOK

40
Y UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 [TOK
HOJIMOTEKA
41 .0 A.T.
porospdexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3axonsl porodddexra. YpaBHeHHe
42 BﬁHMTegHa nq;)[(b(boma(b;ema bubmorexa [JOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dpororddexra
JlaBnenue cBeta. OnbrTel [1. H.
43 JlebeneBa. XuMuyeckoe AeiCTBUE bubmorexa IOK
AcBa. Al https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoiicTBa u
MIPAKTHYECKOE MPUMEHCHHE:
44
dborodneMeHT, POTONATIHK,
coJHeuHasi OaTtapesi, CBETOIUO
45 Pemenue 3aiau mo teMe «J1€MEHTHI bubmuoreka [JOK
KBAHTOBOM OIITHUKH https://m.edsoo.ru/ff0d0302
Mognennr atoma Tomcona. OObBITE
46 Pesepdopaa mo paccesHUIO 0-9acTh bubmmorexa LIOK
PHOPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnas Mozesb aToma
Bbubnuorexa [JOK
47 IToctynarer bopa
TYAATHE HOP https://m.edsoo.ru/ff0d0afa
H3znyuenue u noriomenue GoToHOB
48 II H};l exome aTOMEIlH co Hc?;o OBHS bubmmorexa LIOK
P PEXOA . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha JPYroil. Buapl ciekTpoB
49 BonHoBbie cBoiicTBa yacTuil. BomHbl bubmuoreka [JOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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ne bpoina. KopnyckynspHo-
BOJIHOBOM nyaiin3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JIy4EeHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaTM0aKTUBHOCTU. OTIBITHI

Pesepdopna o onpenenennto cocraBa

pPaaAruOaKTHBHOT'O U3JITYUCHUA

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

51

CoiicTBa anb(a-, 6era-, ramma-
n3iydeHus. Bnusaue
PaZIMOaKTUBHOCTHU HA JKUBBIE
OpPTraHU3MBbI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacna.
DNEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. ['amma-uzinyyenue

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B sIJIpe.
SnepHbie peakuuu. SnepHbIi
peakrtop. [Ipobiembl, MEpCIEKTUBHI,
AKOJIOTUYECKUE ACMEKTHI SACPHOU
SHEPTETHKHU

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

54

OneMeHTapHble yacTULbl. OTKpbITHE
MO3UTPOHA. MeTobI HAONIOICHUS 1
pErucTpalmy 3J1EMEHTAPHBIX YaCTHII.
Kpyrasiii cron «®yHaaMeHTanbHbIe
B3auMoOJercTBUA. ENUHCTBO
(bU3NIECKOil KAPTUHBI MUPAY»

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

55

Dransl pa3BUTHA aCTPOHOMUMU.
[TpuknaaHoe 1 MUPOBO33PEHUECKOE
3HaUCHHE acTpOHOMUH. Bun
3BE€3aHOro Heba. Co3Be3ausl, spKue

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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3Bé3,£[LI, IJIaHCThI, X BUIAUMOC
JBUXKCHUC. ConnHeunas cucrema

56

Comune. ConmHeyHass aKkTUBHOCTE.
WcTtounuk sneprun ConHua v 3BE371

57

3BE3MBI, X OCHOBHEIC
XapaKTePUCTUKH. 3BE3/IbI TTIaBHOM
MOCJIEN0BAaTENbHOCTU. BHyTpeHHEE
crpoeHue 38€371. COBpeMEHHbIE
MPEJCTABIICHUS O IPOUCXOXKJICHUU U
sBostoruy CoJiHIla U 3BE3]1

58

Muneunsiii I1yrs — Hama ['anaktuka.
ITonmoxenue u aBrxenue CoHIA B
lNamaktuke. I'anaktuku. YEépHble
JBIPBI B IApax rajnakTHK

59

Bcenennas. Pazberanue rajiakTuk.
Teopust bonbiioro B3peiBa.
PennkroBoe usinyyenue.
MeraranakTuka

60

Hepemiennsie mpo6ieMbl aCTpOHOMHUH

61

KonTtposnbHas pabora « 9JeMEHTHI
aCTPOHOMUU U acCTPODU3UKU»

62

O6o6maromuit ypok. Ponb ¢pusuku n
aCTPOHOMHH B 9KOHOMUYECKOH,
TEXHOJOTMYCCKOM, COIMAILHON B
ATUYECKOH cepax NesTenbHOCTH
YyeJIoBeKa

63

O6o06maromuii ypok. Pois u mecto
(GU3HUKHN U aCTPOHOMHUU B

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




COBPEMEHHOW HaYyYHOU KapTHUHE MUpa

O6o6maromuii ypok. Ponb
64 (bu3uIecKoi Teopur B (OPMHUPOBAHUU
MIPEACTABICHUH O (PU3UIECKOM

KapTHHE MHUpa

O6o6maromuit ypok. Mecro
¢bu3n4ecKoil KapTUHBI MUpPa B 00ILIEM
pSIy COBPEMEHHBIX €CTeCTBEHHO-

65

Hay4HBIX [IPEJCTaBICHUMN O IPUPOJIE

66 PesepBHbIil ypok. MarautHoe nose.
DneKTpOMarHuTHasl UHAYKLHNS

PesepBHbIit ypok. Ontrka. OCHOBBI
67 CIIeIUATILHON TEOPUH
OTHOCUTEIILHOCTH

Pesepnniii ypok. KBanToBas ¢usuka.
68 DneMeHTHl aCTPOHOMUU U
acTpopU3UKH

bub6nuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI OCBOCHUS OCHOBHOM
NPoBePSIEMOro

00pa30BaTeILHON MPOrPaMMBbI CPeTHEro 001ero 00pa3oBaHusi
pe3yJbTaTa

JleMOHCTpUpOBaTh Ha MpUMEpax poJib M MecTo (HU3UKH B
101 (hopMHUpOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHpPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON NIEATEIIbHOCTH

mronei

Y4uTBHIBaTh TPAHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJECTCH:
MaTepuajgbHas TOYKa, MHEpIHajJbHas CHCTeMa OTCcuYéra, aOCONIOTHO
10.2 TBEPJIOE TEJO, UACAIBHBINA ra3; MOJEIN CTPOCHUS ra30B, )KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUH 3aps] — IpPU PpELICHUU

(bu3nyuecKux 3aaa4

Pacnio3naBate pusnueckue siBieHUs (MPOIECCH) U OOBACHIATH UX HA
OCHOBE 3aKOHOB MEXAaHUKH, MOJCKYJISIPHO-KHHETUYECKOW TEOpUHr
CTPOCHHS BEIIECTBA W  DJCKTPOJMHAMHUKH: PABHOMEPHOE W
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBWKCHHE, CBOOOIHOE MaJCHHE
TN, IBUKCHHE I10 OKPY)XHOCTH, HHEPIHs, B3aUMOJCHCTBUE TEII;
103 muhdy3us, OpPOYHOBCKOE JBW)KEHHE, CTPOCHHE JKUJIKOCTEH W
' TBEPABIX  TeN, W3MEHEHHWe o00béMa Tel TpH  HArpeBaHHUH
(oxJaxkIeHWM), TEIJIOBOE paBHOBECHE, HWCIApEHUE, KOHJCHCAIHs,
IUTaBIICHUE, KPHUCTAJUIM3AIMs, KUIEHHWE, BIAXHOCTh BO3IyXa,
TIOBBINIICHUE JIaBJICHHS Ta3a PU €ro HarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy IapamMeTpaMH COCTOSHHUS Tra3a B H30IpOoleccax;

SJICKTpU3alus TECI, BSaHMOﬂeﬁCTBHe 3apsaa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCIONb3Yys (U3NUecKue
BEJIMYUHBL: KOOPJMHATA, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tella, CWJIa, HMIIYIbC Tella, KUHETUYeCKas DJHeprusd,
10.4 NOTEHIMAJbHA JHEPrHs, MeXaHudeckas pabora, MexaHHW4ecKas
' MOIIHOCTb; TIPY ONUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKUIN CMBICIT
UCTIONb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS M EIUHUIIBI, HaXOIUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEITHMUUHY C IPYTUMHU

BEIN4YMHaMU

10.5 OnuceBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA T&JI W TEIIOBEIC

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




SBJICHUS, UCNONb3ys (U3NYECKUE BEIMYMHBI: JaBlEeHHE Trasa,
TEMIIepaTypa, CpENHssl KUHETUYECKass DSHEPrus XaOTUYECKOIo
IBUKEHHMS MOJIEKYJ, CpPEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIJIOThI, BHYTPEHHssI dHeprus, pabora rasa,
KO3(PUIMEHT TMOJEe3HOro JICHCTBUS TEIJIOBOI'O JBUTATENs; NpHU
OIUCAaHUH IPaBHJIBHO TPaKTOBATh buznueckuit CMBICII
UCTOJb3YEMBbIX BEIMYMH, MX OOO3HAYEHUS W EAMHMILBI, HAaXOAWUTh
(b opMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BETUUYHUHY C APYTUMHU

BCINYHUHaAM

10.6

OnuceiBaTh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BeEIIECTBA U
AJIEKTpUYECKHE  SIBIEHUS  (IIPOLIECChI), HUCHONb3yd  (U3HUECKUe
BEIMYUHBI:  JIEKTPUYECKMH  3apal,  DJEKTpUUYEecKoe  Moje,
HAIpsDKEHHOCTh  TI0JIS, IOTEHLMAJN, PAa3sHOCTh IOTEHIHUAJIOB; IpU
OIIMCAHUU IPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOIb3YyEMbIX
BEJIMYMH, WX OOO3HAUYE€HHUS M €IWHULBI;, YKa3blBaThb (OPMYJIBL,
CBS3BIBAIOIME JIaHHYIO  (U3MYECKYI0 BEIMYUHY C  JIPYTUMH

BEINYNHaMN

10.7

aHAJIM3UpOBaTh (U3MYECKHE TMPOLEeCChl U SBIEHHS, HCHOIb3Ys
¢u3nyeckre 3aKOHbl M MPUHIUIBL: 3aKOH BCEMUPHOTO Tsrorenus, |, 11
u |1l 3akonbl HproTOHA, 3aKOH COXpaHEHHs] MEXaHMYECKOW IHEpPIuH,
3aKOH COXPAaHEHMS MMITYJIbCA, IPUHLUI CYIIEPIIO3ULUU CUJI, IPUHLIUII
paBHOIIpaBUs MHEPLUUAIBHBIX CHUCTEM  OTCYETA; MOJEKYISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEILECTBA, ra30BbIC 3aKOHBI, CBA3b
CpelHEl KHHETUYECKOW DHEPrUU TEIUIOBOIO ABUKCHUS MOJIEKYN C
aOCONIOTHOM TeMIepaTypoH, MEpBBbIH 3aKOH TEPMOAWHAMMKH; 3aKOH
COXpaHEHHUsl JJIEKTPUUYECKOro 3apszaa, 3akoH KyinoHa; mpu 3TOM
pa3nnyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKoe

BBIPQ)KEHUE U YCIOBUS (TPaHUIIbl, 0071aCTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE NPHUHIMIBI JEHCTBUS MaIlMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCIOBUS UX 0O€30MacHOro

HCIIOJIBb30BaHUS B HOBCCI{HCBHOﬁ KHU3HHU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIE0BAaHHUIO (PU3NYECKUX SIBICHUIN U
IIPOLIECCOB C HUCIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUI; IIPU
3TOM (QopMynupoBaTh MpolieMy (3agady) W THUIOTE3Yy Yy4eOHOro
SKCHEpUMEHTa,  coOMpaTb  YCTaHOBKY U3  MPEIOKEHHOIrO

000pyOBaHUs, IPOBOIUTH OMBIT U (HOPMYIHUPOBATH BHIBOBI

10.10

OCYHI@CTBJ'ISITI) nNpsAMbI€E W KOCBCHHBIC HN3MCPCHHUA (1)H3H‘-I€CKI/IX

BEJIMYMH; MPH 3TOM BHIOUpATh ONTHUMAJBHBIN CIOCOO M3MEpPEHHs U

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




HCIIOJBb30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpCH.IHOCT@fI H3MepeHHﬁ

10.11

HccnenoBarh 3aBUCUMOCTH MEXIy (U3MUECKUMM BEIWYMHAMU C
WCIIOJIb30BAaHUEM TIPSIMBIX HU3MEPEHUM; TPU STOM KOHCTPYHUPOBATH
YCTAaHOBKY, (UKCHPOBATh pPE3yIbTaThl IMOIYYEHHOH 3aBHCHUMOCTH
(UBUYECKUX BEIMYMH B BUJE TaOIUIl U TpaduKOB, JE/IaTh BHIBOIBI 11O

pe3yapTaTam UCCIe10BaHuUs

10.12

Cobnromath mpaBuiia  0€30MacHOrO  TpyAda MpH  MPOBEACHUU
UCCIIEIOBAaHUM B  paMKax ydeOHOro OJKCHepUMEHTa, Yy4eOHO-
HCCJIEI0BATENBCKOM U TMPOEKTHOM JAEATENIbHOCTU C HUCIOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOpHOro 000py10BaHUs

10.13

Pemarp pacuérHble 3a7auu ¢ SBHO 33JaHHON (U3HYECKOM MOJEIBIO,
UCTIONB3ysl (pU3MUECKHE 3aKOHBI W TPHHIMIIBI, HA OCHOBE aHAJIN3a
yCIOBUSL  3aJa4d  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIICIATH
(bu3uYecKue BEIMUYUHBI U (HOPMYJIIBI, HEOOXOAUMBIEC ISl €€ pelIeHus,
IIPOBOAUTDH PACUETH M OLIEHUBATh PEAIbHOCTh MOJYYEHHOI O 3HAUEHUS

(U3HYECKON BETUIMHBI

10.14

Pemate  kadyecTBEHHBIE ~ 3a7ayd:  BBICTPaMBaTh  JIOTMYECKH
HEMPOTUBOPEUNBYIO LIEMOYKY PACCYXJEHUH C ONOpPOH Ha M3y4YECHHBIE

3dKOHBbI, 3aKOHOMCPHOCTH H (l)I/ISI/I‘ICCKI/IC SIBJICHHA

10.15

Hcnonp3oBaTh NpU  pelIEHUU Y4EOHBIX 3aJa4  COBpPEMEHHBIE
WH(POPMALMOHHBIE TEXHOJNOTHUH JUIS TIOWCKA, CTPYKTYpUPOBAHMS,
WHTEPIPETAlMA M TPEICTABICHUS y4eOHOW M HAyIHO-TIOMYJSPHOM
nHPOPMAaIIUH, TIOXYYEHHONH W3 Pa3IMYHBIX MCTOYHUKOB; KPUTUYECKU

aHAIM3UPOBATh MOIy4aeMyr0 HH(pOpMaIUIO

10.16

[IpuBomuTH TpHUMEpHl BKIaJa POCCHUHCKUX M 3apYOECKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBACHEHHE IPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

10.17

Vcnonb30BaTh TEOpETHYECKUE 3HAHUS 1O (DU3MKE B IMOBCEIHEBHOM
KHU3HU JUTsl o0ecTieueHus: 0€30MacHOCTH TIPH OOpaIeHUH ¢ MPUOOpaMu
U TEXHUYECKUMH YCTPOMCTBAMM, I COXPAHEHUSA 310pOBbS U

COOJTFO/ICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEJICHUSI B OKPY)KAIOIIEH cpefie

10.18

PaGorarp B rpymnmne ¢ BBITOJIHEHHEM PA3IMUHBIX COIMAJIBHBIX POJIEH,
IUIAaHUPOBATh  pabOTy  TpPyHIbl, palMOHAIBHO  pacHpenessTh
00s3aHHOCTH M IUIAHUPOBATH JESATEIIbHOCTh B HECTaHIApTHBIX

CUTyanudax, aJICKBATHO OLCHUBATL BKJIAJ KaXKIOTO0 M3 YYACTHHUKOB

TPYNIBI B pelIeHNE paccMaTpruBaeMoi MpoOIeMsl

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




11 KIIACC

Kon
MpoBepsAEeMOro
pe3yJjbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJILTATHI 0CBOCHH S OCHOBHOI
0o0pa3oBaTe/IbHON MPOrpaMMBbl cpeHero oémero 00pa3oBaHus

111

JleMOHCTpUpOBaTb Ha TMpUMEpax poidb M MecTo (U3HKU B
(GbopMUpPOBaHNN COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TE€XHUKH U TE€XHOJIOTH, B IPAKTHUECKOMN IesITeTbHOCTH

.]'IIOI[GfI, OECJIOCTHOCTb U CANHCTBO (1)I/ISI/I‘ICCKOI>'I KapTHUHBI MHpPa

11.2

Y4uTBIBaTh TPAHUIIBI IPUMEHEHUS M3YYEHHBIX (PH3NYECKUX MOMICTICH:
TOYEUYHBIN JJIEKTPUYECKUM 3apsil, sAepHas MOZEIb aTOMA, HYKIIOHHAs

MOJIeNTb aTOMHOTO sI/Ipa MPH PEeLIeHUH PU3NIECKUX 3a/1a4

11.3

PacnoznaBaTh (uzmveckue sBJICHHS (MPOIECChI) U OOBICHATH UX HA
OCHOBE 3aKOHOB  OJICKTPOJWHAMHKH W  KBAaHTOBOW  (PHM3UKHU:
AJIEKTPHYECKass TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHS  TOKa, B3aMMO/ICHICTBHE MarHuTOB,
AJIEKTPOMArHUTHAsT WHAYKIHS, JICWCTBHE MAarHHUTHOTO TIONS Ha
NPOBOJHUK C TOKOM U JBHKYIIUHCS 3apsij, SJICKTPOMAarHUTHBIC
KoJIeOaHUsT M BOJIHBI, NPSIMOJIIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpaXCHHEe,  TpelIoMIIeHHe, HUHTeppepeHuus, audpakuus U
MOJISIpU3aIusl CBETa, JUCHEepCUsi cBeTa, (OTOodIeKTpudeckuid 3dpdekt
(dpororddexT), cBeTOBOE maBICHHE, BO3HUKHOBEHHE JIMHEHYATOrO
CIIEKTpa aroMa BOJOpPONa, €CTECTBEHHAas M  HWCKYCCTBCHHAs

PadrnOaAKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIE CBOWCTBAa BeHIeCTBa  (DIEKTPHUYECKUE,
MarHUTHBIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOIUMOCTD PA3IMYHBIX
Cpell) W DJICKTPOMArHUTHBIC SBJCHHUS (TIPOILECCHI), HCIONb3Ys
¢du3nuecKkue BENUYHMHBL:  JJICKTPUYCCKUN  3aps], CHJIa  TOKa,
ANIEKTPUYECKOE  HANPSIKEHUE,  DJIEKTPUYECKOE  CONPOTHUBIICHHUE,
pazHocTh moteHiuanoB, DJIC, pabora TOka, WHAYKUHUS MarHUTHOTO
moyisi, cwia Awmrmepa, cwia JlopeHIa, WHIYKTUBHOCTh KaTYIIKH,
SHEPTUs IJICKTPUYCCKOr0 W MArHUTHOTO TOJICH, MEPHOJ M YacToTa
KosebaHuil B KojaeOaTeIbHOM KOHTYpE, 3apsij U Chjia TOKa B IpoIecce
TapPMOHHYECKUX 3IEKTPOMArHUTHBIX KoJIeOaHUH, ¢dokycHoe
paccTosHUE W ONTHYECKas CHJIA JIMH3BIL, MPU OINMCAHUU TPABHIHLHO
TPAKTOBAaTh (PU3WYCCKHI CMBICT HWCIHOJIB3YEMBIX BEIWYHH, WX

00O3HAaYEeHHsT W €OUHHIBI;, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




115

OnuceiBaTh HN3Y4YCHHBIC KBAHTOBBIC SIBJICHUA U IMPOLCCCHI, UCIIOJIb3Y
(I)I/ISI/ILIGCKI/IC BCIIMYUHBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, IJIMHA
BOJIHBI M YaCTOTa CBCT4, SHEPrusd U HUMIIYJbBC (bOTOHa, nepunong
nojrypacnaaa, OSHEPTHUA CBA3M ATOMHBIX SAAC€p, IMPU OINHWCAHUHA
MMpaBHUJIbHO TPAKTOBATb (I)I/I3I/IHCCKHI>'I CMBICJI HCTTOJIB3YCMbIX BCIIMYUH,
UX 00O03HAYECHUS U CIAWHUIIBI; YKa3bIBATb (I)OpMy.HBI, CBA3BIBAIOIIHC
AaHHYIO (I)I/ISI/ILICCKyIO BCIIMYUHY C AP YTUMH BCINYWHAMU, BBIYUCIIATDH

3HA4YCHUC (I)I/ISI/ILICCKOI\/'I BCIIMYHHBI

11.6

AnanuzupoBaTh (uU3MUECKHe TPOIECChl M SBIEHUS, HCIONIb3YS
(1)I/I3I/I'-IGCKI/IC 3aKOHBI u IMPUHIMIIBL: 3aKOH OMa, 3aKOHBI
MOCJICIOBATEIFHOTO M TMApPAUICTLHOTO COCIUHEHHS TIPOBOIHHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 3JI€KTPOMAarHUTHOW WHIYKIIMH, 3aKOH
MPSIMOJIMHEMHOT O paclpoOCTPaHEHUsI CBETA, 3aKOHbI OTPa)KEeHUsl CBETa,
3aKOHbl ~ IPEJIOMIICHUSI  CBE€Ta, YpaBHEHUWE  OUWHINTEWHA A
dbororpdexra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH COXPaHCHHS
HMITYJIbCa, 3aKOH COXPaHEHUs DJJEKTPHYECKOro 3apsja, 3aKoH
COXpaHEHHWsI  MacCOBOIO  4YHCIa, TOCTyJdaTtel  bopa, 3akoH
paAMOaKTUBHOTO pachajga; IMpd H3TOM pa3idyaTh CIOBECHYIO
(GbOopMyIHpPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHuIbl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJBITL HaIrpaBJICHUC BCKTOpPpa HWHAYKIWMU MAr"HuTHOI'O II0JI

IIPOBOJHMKA C TOKOM, CHJIbI Amriepa u cuisl JlopeHna

11.8

Crpouth ¥ ONKHCHIBAaTH H300paXKEHHE, CO3/IABAEMOE  TUIOCKHM

3€pKajgoM, TOHKOHN JTMH30M

11.9

BBINONHATE SKCHEPUMEHTHI 110 UCCIIET0BAaHHUIO (PU3NYECKUX SIBICHUIN U
IIPOLIECCOB C HCIOJIB30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUM; TIPH
3TOM (QopMyIHUpoBaTh NpolieMy (3agady) W THUIOTE3Yy Yy4eOHOro
HKCHEpUMEHTa,  coOMpaTb  YCTaHOBKY U3  MPEUIOKEHHOIrO

o60pyI[013aH1/1;1, MMPOBOAUTH OIIBIT U (pOpMy.TIHpOBaTL BBIBOJbI

11.10

OcymiecTBiiTh MpsIMbIE W KOCBEHHbIE HM3MEPEHUS (PU3NYECKHX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJbHBIM CIIOCOO M3MEpPEHUs U

HCITIOJBb30BAaTh U3BCCTHBIC METO/JAbI OLICHKH HOFp@HIHOCTeﬁ I/ISMGPGHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C HCIIOJIb30BaHHEM
OpSMBIX ~ M3MEPEHMH; TpPU OSTOM KOHCTPYMpPOBaTh  YCTaHOBKY,
(buKcUpoBaTh pe3yabTaTbl MOTYYEHHOHW 3aBUCHUMOCTH (DU3HYECKHX
BEJIMYMH B BUJE TaONUIl U TpaduKOB, JeaTh BBIBOABI 10 Pe3yJIbTaTaM

HUCCICOOBaHUA

11.12

CobOnronate mpaBuja 0Oe30macHOro Tpylda HpU  MIPOBEACHHUU

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




HCCIeNOBAaHUNA B paMKax yqe6H0ro 9KCIICPUMCHTA, y‘IC6HO-
HCCIed0BATEIbCKON U HpOeKTHOﬁ ACATCIBHOCTHU C HMCIIOJIb30BaAHHUCM

M3MEpUTEIbHBIX YCTPOHCTB U 1a00paTOpHOro 000pyA0BaAHUS

11.13

Pemate pacuérHpie 3ama4u ¢ SIBHO 3aJaHHON (DU3HUYECKOM MOJENbIO,
WCTIONB3Ysl (PpU3MUYECKHE 3aKOHBI W TPUHIMIBI, HA OCHOBE aHalM3a
yCIOBHSI  3aJauyd  BbIOMpaTh  (U3UYECKYI0 MOJZIENb, BBIACATH
(bu3uvecKue BEIMUYUHBI U (DOPMYIIBI, HEOOXOAUMBIC ISl €€ pelieHus,
MIPOBOJIUTH PACUETHI M OIEHUBATHh PEATBHOCTH MOJIYYEHHOTO 3HAYCHUS

(hU3UIECKON BEITMUNHBI

11.14

Pemiate Ka4yCCTBCHHLIC 3agauu: BBICTpanBaThb JJOTUYCCKHU
HCIMIPOTHUBOPCUYNBYHO L CIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC

3dKOHBI, 3dKOHOMEPHOCTHU U (1)I/I3I/I‘IGCKI/I6 SABJICHUA

11.15

Wcnonp3oBaTh MpU  pelIEeHUH y4yeOHBIX 3aJad  COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJNIOTUU [UIsl TIOMCKAa, CTPYKTYpHUpPOBaHUS,
WHTEPIPETAlMA M TPEJCTABICHUS y4eOHOW M HAyIHO-TIOMYJISPHOM
nHGOPMAIINH, TIOTYYEHHONH W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYECCKU

aHAIN3HUPOBATH IOJIy4aeMy0 HH(POPMAIIHIO

11.16

0OBICHAITD IMPUHTUIIBI e cTBUSA MallluH, HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB; pa3indarb YCJIOBUA HX 0€30IacHOro HKCIIOIL30BaHUSA B

HOBCC,I[HCBHOﬁ KHN3HHU

11.17

[TpuBOANTE TpUMEPHI BKJIAAa POCCHUCKUX M 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKHU U TEXHOJIOTHH

11.18

Hcnonb3oBaTh TEOpETUYECKUE 3HAHUS TO (DU3MKE B TOBCEIHEBHOW
YKU3HM I o0ecriedeHus: 0€30MMacHOCTH MPU OOpaIleHHH ¢ MpudopamMu
U TEXHUYECKUMH YCTPOMCTBAMH, JUIS COXPAHCHUS 3I0pOBbS H

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIrH4€CKOro rmoBCACHUs B OKp}I)KaI-OH_[eﬁ cpeac

11.19

PaGorate B TpyIme ¢ BBIIOJHCHHWEM PA3UYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  Tpymmbl,  palMOHATBHO  pacIpeiemsaTh
0053aHHOCTH ¥  IUIAHUPOBATh JIEATEIBHOCTH B  HECTaHIAPTHBIX

CUTyalluAXx, aJACKBATHO OLCHHUBATHL BKJIAA KaXAOro H3 YYAaCTHUKOB

IPYIIIBI B PELLICHHE PACCMaTPUBAEMOM MPOOIJIEMBI

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3nena

Konx nposepsiemoro
3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COIePKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHW A

11

®usuka — Hayka o 1npupoxne. Hayunsie
METO/bI ITO3HAHUs OKpy:Karouero mupa. Pois
JKCIEPMMEHTa M TEOpHMM B  IIpoLecce

MTO3HAHUS NPUPObL. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBaare (QU3NYECKUX SBICHUNH U
nponeccoB. Hayunsie runoressl. Ouznueckue
3aKOHBl U TEOpUHU. ['paHUIIBI MPUMEHUMOCTH
buznueckux 3aKOHOB. [IpuHuun
coorBercTBUs. Ponmb ©W MecTo (U3HKH B
dhopMupoBaHUU COBPEMEHHOM HAaY4YHOMI
KApTUHBI Mupa, B MIPaKTUYECKON

NESITENILHOCTH JIIOJIEN

MEXAHHKA

##HPartH#KUHEMATUKA

211

MexaHHu4ecKoe JBHXXCHHUC. OTHOCHUTENTLHOCTD
MEXaHHUYCCKOro ABHKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

[Tepemenienne, cKOpocTh (CpemHsisE CKOpPOCTb,
MTHOBEHHAasi  CKOPOCTb) W YCKOpEHHUE
MaTEepUAIbHONM TOYKH, UX MPOEKIUH Ha OCHU
CHUCTEMBI KOOpJIMHAT. Cnoxenue

MIEPEMELIECHUI U CII0)KEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHEUHOE JIBUKEHUE. I'paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH 51 MIEPEMEILICHUS

MaTepuaibHON TOYKU OT BpEMEHU

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




2.14

CBoOoaHOE nasieHne. Y CKopeHue CBOOOIHOTO

HaacHus

2.15

KpuBonuneitnoe nBuxenue. PaBHOMepHOE
ABUKCHUC MaTepI/IaJILHOf/i TOYKHU 10
OKpPY)KHOCTHU. YTJIOBas CKOpPOCTb, JIMHEWHas
CKOPOCTb. [Tepuon u 4acToTa.

I{eHTpOCTpEeMUTENBHOE YCKOPEHHE

2.16

Texunuueckue YCTpOICTBA: CIIUJIOMETP,
JIBUKEHHE CHApSIOB, IIEMHbIE U pPEMEHHbBIE

nepeaavn

2.1.7

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOMU CKOPOCTH. Uccnenosanue
COOTHOILIECHHS MEXAY NYTAMHU, ITPONACHHBIMU
TEJIOM  3a  IOCJEJOBATEIbHBIE  PABHbBIC
MIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUU C HAayalbHOW CKOPOCTHIO, PaBHOMU
HyI0. V3ydeHne ABUKEHUs IIapUKa B BSI3KOU
KUJIKOCTH. M3ydeHue  JBHKEHUS  Tena,

OpOIIIEHHOT'0 TOPU30HTAIILHO

2.2

##PartH#IMHAMUKA

2.2.1

[TpuHIMD OTHOCUTEJILHOCTH lanunes.
IlepBbii 3akoH Hbrorona. HuepruanbHble

CHUCTEMEBI OTCUETA

2.2.2

Macca tena. Cuna. [lpuHiun cyneprozunun

CUll

2.2.3

Bropoii 3akoH HproTOHa 11 MaTepualbHOU
TOYKM B MHEPLUUAIBHOW CHUCTEME OTCUETA
(UCO). Tperuti 3akon HpioroHa mus

MAaTCPUAJIBbHBIX TOUYCK

224

3aKoH BCEMUPHOTO TATOTeHHs. CHiia TSKECTH.

[TepBast kocmuyeckas ckopocThb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus

CKOJIbXKCHUA u cHulia TPCHUMA ITOKO4I.

Koaddumuent tpenns. Cuna conpoTHUBICHUS

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




IIpH ABUKCHUHU TCJIa B J KUJAKOCTHU UJIU Ir'a3eC

2.2.7

HOCTyrIaTCJ'IBHOG " BpallaTCJIbHOC IBHXCHUC

a0COIIOTHO TBépI[OFO TCI1a

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BPAIICHHS.
[Tnedo cuitbl. YCIIOBUS paBHOBECHS TBEPIOTO
Tena B 1ICO

2.2.9

TexHuueckue  yCTpoOMCTBAa:  MOJUIMITHHUKH,

ABHUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue pabotel. M3ydeHue ABUKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TOJ
JIECTBUEM HECKOIBbKUX cuil. MccregoBaHue
3aBUCUMOCTH CHJI YIPYTrOCTH, BO3HUKAIOIIHNX
B JehOpMHUPYEMOl TPYXKHHE U PE3UHOBOM
oOpasiie, OT BEIWYUHBI HUX AcPOpMaIlHH.
Hccnenoanue ycinoBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOIIECTO OCh BpalllCHUA

2.3

##Par###3AKOHbBI COXPAHEHI A B MEXAHUKE

Nmnynbc maTepuanbHOM TOYKH, CHUCTEMBI

231 MaTepuaibHBIX To4yeK. MMmynbc cuiabl u
M3MEHEeHHE UMITYJIbCa Tella
232 3akoH coxpaHeHuss umnyiaeca B HCO.
o PeakTuBHOE IBUKEHUE
2.3.3 Pabora cuibl
234 MOIIHOCTE CHJIBI
235 Kunernueckast 3Heprus MarepuanbHON TOUKH.
- TeopeMa 0 KHHETHYECKON YHEPTUH
[TorenumanbHass sHeprus. [loreHnumanbHas
93¢ SHEPrUs yIIPYTO neh OpMUPOBAHHOM
o npyxuHbl. [loTeHnIManpHAsE DJHEpPrus Tena
BOJIN3H OBEPXHOCTH 3eMJITU
[ToreHnManbHBIE W HEMOTEHIIMAJIBHBIE CHJIBI.
237 CBs3b pabOTBl HENOTEHUUAIBHBIX CHJI C

HU3MCHCHUECM MeXaHHYeCKOMn OQHCPIuu

CUCTEMBI TCII. 3aKkoH COXpPAaHCHUA

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




MEXaHUYECKOM OHCPIrun

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHUS
239 TexHu4eckue yCTpONCTBA: IBUKEHUE PAKeT,
- BOJIOMET, KOIEP, IPYKUHHBINA TUCTONET
IIpakTnueckue paborsl. M3yueHue cBs3U
9310 CKOpPOCTEH TelI TpU HEYnpyrom yjaape.

UccnenoBanme CBs3M  pabOTBI  CHJIBI €

W3MEHEHHEM MEXaHUYECKOH 9HCPIUM TCJIa

MOJIEKYJIAPHAS ®U3NKA U TEPMOJIMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.11

OcHoBHbIE MIOJIO’KEHUS MOJIEKYJIIPHO-
KMHETUYECKON TEOPUH. bpoyHoBckoe
nsukenue. udoysus. Xapakrep ABHKEHUS U

B3aMMOJEHCTBUS YaCTHIl BEIIECTBA

3.1.2

Mopgenu CTpoeHHMs Ta30B, XKUAKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOMWCTB

BCIICCTBA HA OCHOBC OTHUX MO,Z[GJICI;'I

3.1.3

Macca wmonekyn. KomnnuecTtBo BemiecTsa.

[TocTosinHas ABorazpo

3.14

TemmmoBoe paBHOBecue. Temmeparypa u €€

n3Mmepenue. [llkana remneparyp Llenbcus

3.15

Monens  UOealpHOro  rasa. OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpUU UACAIIBHOT'O I'a3a

3.1.6

AGcontoTHas TemrepaTypa Kak Mepa cpeaHen
KWHETHYECKOW SHEPrHM TEIUIOBOTO JABMKEHUS

yactul ra3a. lllkana remnepatyp KensBuna

3.1.7

VpaBuenue Kianeitpona — Mengeneesa.

3akoH /lanbTOHa

3.18

I"azoBbIe 3aKkoHBI. M30mponeccsl B UACaIbHOM
rase ¢ IIOCTOSHHBIM KOJHWYECTBOM BEISCTBA:

u30TEepMa, U30X0pa, n300apa

3.1.9

Texuuueckue YCTpOMCTBA: TEPMOMETD,

O6apomerp

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




3.1.10

[Tpaktuyeckue paboTbl. M3mepeHue Macchl
BO3JlyXa B KJIACCHOM KOMHare. MccienoBanue
3aBUCUMOCTHU MCXKAY MapaMETpaMu COCTOSIHHA

Pa3pCKECHHOI'O ra3a

3.2

OCHOBbBI TEPMOAMHAMUKNU

321

TepMoguHamuueckass cucrteMa. BHyTpeHHss
SHEpPrus TEPMOAUHAMHYECKONM CHUCTEMBI U

CIOCOOBI €€ N3MEHEHU

3.2.2

KonuuecTBo Temnotel u pabora. BuyrpeHHss

OHEPIrUuA OAHOATOMHOI'O HJI€AJIbHOI'O Ira3a

3.2.3

Buapl Temnonepenayu: TEMJIONPOBOAHOCTb,
KOHBEKIMs, H3TyueHue. TermoéMKOoCTh Tena.
VinenpHasg TEIUIOEMKOCTL BelieCcTBa. Pacyér

KOJMYCCTBA TCILIOTHI IIPU TCILIOIICPCIadC

3.24

IIepBblil 3aK0H TepMOauHaMUKH. [Ipumenenue
IIEPBOTO 3aKOHa  TEPMOIMHAMHUKU K
u3omnporeccaM. I'paduueckas UHTEpHIpeTaLUsL

paboTsl Taza

3.25

TerutoBple MamuHbl. [IpUHIMIBI  JCHCTBUS
TeruIoBbIX MammuH. [Ipeobpa3oBanus 3HEpruu
B TEIJIOBBIX  MammHax. KoaddummeHt
nonesHoro  neictBus  (mamee —  KILJ)

termioBoi MamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoi 3aKO0H TEPMOJANHAMUKH.
HeobpaTumocTh  mpoueccoB B MpUpPOJE.
TemoBsle JIBUTATEIN. DKonoruyeckue

HpO6JICMBI TCIINIOOHCPT CTUKHU

3.2.7

Texuunueckue YCTpOMCTBA: JIBUTaTelb
BHYTPEHHETO Cropasnus, OBITOBOIA

XOJIOAUJIBHUK, KOHAULTUOHED

3.2.8

[TpakTuyeckue pabotsl. M3mepenue ynenbHoM

TEIUIOEMKOCTH

3.3

###Par##H# AT PEI'ATHBIE COCTOSHU S BEHLIECBA. ®A30BBIE

I[TEPEXO/IbI

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




3.3.1

[TapooOpa3oBanue u koHaeHcalus. Vcnapenue
51 KHUIICHHUE. VY nenbHas TEIIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEpPaTyphl

KHUIICHHUA OT JaBJICHUA

3.3.2

AOcomoTHasT M OTHOCHTCIIBHAS BIIAXKHOCTH

BO3ayxa. HachlllieHHbIH nap

3.3.3

Teépnoe TEJO. Kpucramnmmueckue u
amop(dHBIe Tena. AHHM3OTPONHS  CBOWCTB
KpPHUCTAIIJIOB. Kunxue KPHUCTAILIBL.

COBpeMCHHLIC MaTepHraJibl

3.34

[lnaBnenne u Kpuctaudzauus. Y aenbHas

TCIJIOTA I1JIaBJICHHA. CY6HI/IM8.I_II/I§I

3.35

VYpaBHeHHE TeII0BOro OajaHca

3.3.6

TexHudeckue yCTpOMCTBA: THUIPOMETP H
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTHH
IIOJIyYEHUSI COBPEMEHHBIX MaTEpUajoB, B TOM

YHUCJIC HAHOMATCPUAIIOB, U HAHOTCXHOJIOI'UU

3.3.7

[IpakTnueckue paboTHI. N3zmepenne

BJIA’KHOCTH BO3AyXa

OJIEKTPOAHAMUKA

4.1

##HPar#HH#IJIEKTPOCTATUKA

411

OnekTpu3aiys Tel. JNeKTpuueckuil 3apaz. lpa

BU A SJICKTPUUICCKUX 3apsA10B

4.1.2

HpOB OOHHKHU, JUDJICKTPUKHA n

MOJIYIIpOBOJJHUKHN

413

3aKOH COXpaHEHUSs IEKTPUIECKOTO 3apsiaa

414

B3aumopeiictBue 3apsnoB. 3akon Kynona

415

DneKTpUUEecKoe oje. HanpsoxénnocTs
3JIEKTPUYECKOI O OJIA. [TpuHIMD
cynepno3unvu.  JIMHMM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOI'O I10JIA

4.1.6

PaGora cHa  3JEKTPOCTATHYECKOrO  IOJIS.

ITorennuain. PasHOCTE TOTEHIINAIIOB

4.1.7

HpOBOI[HI/IKI/I U OUBJICKTPUKKW B IMOCTOAHHOM

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




SJICKTPUYCCKOM I10JIC. I[I/IBHCKTPI/I‘IGCKEUI

IIPOHULIAEMOCTh
DNEeKTPOEMKOCTD. Konnencarop.
4.1.8 DOneKTpOEMKOCTh IIJIOCKOTO  KOHJEHCATOopa.
DHeprus 3apsKEHHOr0 KOH/IEHCaTopa
TexHudeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
419 AJIEKTPOMETP, DJIEKTPOCTAaTUYECKasl 3alluTa,
o 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpaxTrueckue paboTHL. N3mepenune

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 anekTpudeckoro Toka. Mcrounnku Toka. Cuiia
Toka. [locTosTHHBIN TOK
4.2.2 Hamnpspkenune. 3akon Oma ij1st yuacTka memnu
423 DNEKTPUYECKOE COMPOTUBJIEHUE. Y AENbHOE
o COIIPOTUBIICHHUE BEIIECTBA
124 [TocnenoBarenbHOE, napajuiebHoe,
o CMEIIaHHOE COeTMHEHUE TIPOBOTHUKOB
PaGora anekrpuyeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenma
4.2.6 MOIIHOCTB AIEKTPUIECKOTO TOKA
anekTponBkymias cuna (mamee — JJC) u
497 BHYTpPEHHEE COIPOTUBJICHHE MCTOYHUKA TOKA.
o 3akon OmMa [ TONHOM  (3aMKHYTOM)
anekTpudeckoi renu. Koporkoe 3aMbikanue
DneKTpoHHAas MPOBOAMMOCTh TBEPIBIX
128 METAIJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEeMIEPaTypEhl.
CBepX1poBOIUMOCTh
429 OnexkTpuueckuii Tok B Bakyyme. CBolicTBa

JJIEKTPOHHBIX ITyYKOB

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




4.2.10

[TonynpoBoguuku. CoOCTBEHHAs U TPUMECHAs
IIPOBOAMMOCTb IOJYIPOBOAHMKOB. CBoicTBa

p-n nepexona. [loaynpoBogHHKOBBIE TPUOOPHI

4211

DNEeKTpUUYECKUH  TOK B DJIEKTPOJIUTAX.
OneKTponuTU4ecKas JUCCOLHALUS.

DIIEKTPOIIN3

4.2.12

DNEeKTpUYECKU TOK B rasax.
CaMOCTOATENbHBIE M HECAMOCTOSATEIILHBIN
paspsia. Pa3nmuuHble THIIBI CaMOCTOSTEIIBHOTO

paspsiaa. Momuus. [1nazma

4.2.13

Texuuueckue YCTpOMCTBA: aMIIepMeETD,
BOJIBTMETpP,  peoCTaT, MCTOYHUKU  TOKa,
DJIEKTpOHArpeBaTeIbHbIE npudopHI,
3JIEKTPOOCBETUTEIbHBIE PUOOPHI, TEPMOMETP
COIIPOTHUBJICHHUS, BAaKyyMHBIN O/,
TEPMUCTOPHI u (boTope3ncTopsl,

MOJYIIPOBOJHUKOBBIN JUO/, FajJbBaHUKA

4.2.14

[IpakTuueckue paboTHI. N3ydenue
CMEILIAHHOT'O COEIMHEHNUS PE3UCTOPOB.

WN3mepenne DOJIC ucToyHMKa TOKa M €ro
BHYTpEHHEro comnporuBienusa. HaOmronenue

QJICKTPOJIN3a

11 KIJACC

Kon Ko nposepsiemoro
pasziena 3JieMeHTAa

HpOBepﬂeMbIe IJIEMEHTDBI COACPKAaHUA

4

OJIEKTPOIMHAMUKA

##HPartH##M AT HUTHOE I1IOJIE. DJIEKTPOMAI'HUTHAA MHAYKUMA

43.1

IloctogHurle Mar"HuTel. B3aumopeiicTBue

IIOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MarautHoe mone. BekTop MarHUTHOR
nHaykuuu.  IlpuHnun — cynmepnosunum.
JInann marauTHOW wuHAYKHMU. KapTtuhna

JIMHUH  MarHUTHOM  WHIOYKUMH  TIOJS

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




IOCTOAHHBIX MAaIrHUTOB

MarsutHoOe 1I0JIe IMPOBOJHUKA C TOKOM.
KapTI/IHa JIMHUHA 110714 JJIMHHOI'O IIPAMOIO

MNpOBOAHUKA W 3aMKHYTOI'O KOJBIEBOI'O

433 MPOBOJIHMKA, KATYIIKA C TOKOM. OTmbIT
Opcrena. BzaumonencTBrue MpoOBOJHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOJlyJIb U HAIIPaBIICHHUE
Cuna Jlopenna, e€ MOIyJib U HalpaBJCHUE.
JIBrokeHue — 3apsHKEHHOW  4YacTHIbl B
435 OJTHOPOJTHOM MAaTHUTHOM mone. PaGora
cuibl JIopenua
4.3.6 SIBIIeHME HIEKTPOMArHuTHON MHIYKIIUU
437 [ToTrok BEkTOpa MarHUTHOW UHIAYKLIIUHA
OJIC mHayKMu. 3aKOH 31€KTPOMATHUTHON
438 nHaykuuu Papanes
BuxpeBoe nsnekrpuueckoe mone. IJIC
WHJIYKIUA B TPOBOJAHHUKE, JBIXKYLIEMCS
439 MOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM
oJje
4.3.10 [IpaBuiio Jlenma
NHayKTUBHOCTD. SIBIEHHE CAaMOWHIYKIIHH.
4.3.11
O/1C camoMHAYKIMH
DHeprusi MarHUTHOTO TIOMS KAaTYIIKA C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIE
TexHuueckue  yCTPOMCTBA:  IIOCTOSHHBIE
4314 MarHuThl, AJIEKTPOMATHUTHI,
AJIEKTPOBHUTaTEIh, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS TIeYb
[IpakTuueckue paboTHI. N3yuenue
4315 MarHuTHOTO TIOJSI KAaTyYIIKU C TOKOM.

UccnenoBanne  OeliCTBUA  ITOCTOSIHHOI'O

MarHuTa Ha pamKy ¢ TokoM. MccrnenoBanue

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




SABJICHUA 3H6KTpOMaFHHTHOﬁ HUHAYKOUH

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPartH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.11

Konebarenbuas cucreMa. CB00OOIHBIE
koseOaHusi. [apMOHWYECKHE KOJCOaHMUs.
[Tepwion, wyacrora, ammuTyga U ¢asa

Koie0aHuit

5.12

[IpyxvHHBI MasTHUK. MaTemaTndeckui

MassTHHUK

513

YpaBHEHHE TapMOHUYECKUX KOJICOAHMIA.
Kunematuueckoe u IUHAMHUYECKOE

OIHMcaHue Kone0aTeIbHOro JBUXXCHUA

5.14

[IpeBpamienue SHEPIUU pu
TapMOHHYECKUX KOJICOAHUSX. Cas3p
aAMILUTATYbI KoJIeOaHuil HCXOIHOU
BEJIMYUHBl C aMIUIMTyJaMH KoneOaHuil eé

CKOpPOCTH U YCKOPEHUS

5.15

KonebGarenbupiii  koHTyp.  CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoseOaHus B
UICATBHOM  KOJICOAaTeIbHOM  KOHTYPE.
AHanoruss MeXIy MEXaHHYECKHMH H
AJIEKTPOMArHUTHBIMU KOJICOaHUSIMH.

®opmyia Tomcona

5.1.6

3aKkoH COXpaHCHUA SHCPIrUru B HUACAIIBHOM

KOJIEOATEIIbHOM KOHTYpE

5.1.7

BbIHyX/IeHHbIE MEXaHWYeCKHe KoneOaHusl.
Pe3onanc. Pe3onancHas KpHBasl.
Brinyx1eHHBIE AJIEKTPOMarHUTHBIE

Koe0aHus.

5.18

IlepemeHHBII  TOK. CuHycouanbHbII

IIEPEMEHHBIN TOK.

519

MommHocTh [IEPEMEHHOI'0 TOKA.
AMIIIMTYIHOE W JIEHCTBYIOIIEE 3HAYEHUE

CHJIBI TOKa U HAlIPSIXKCHUS

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




Tpancdopmarop. [IpousBoacTBo, nepenaya
U 1moTpeOieHne 3JEKTPUYECKOW HHEPTUu.

DKOJIOrMYecKue PUCKU IpU TMPOU3BOJICTBE

>1.10 3IEKTPUYECKOU SHEPIHH. KynbTypa
UCIIOJIb30BaHM AJIEKTPO3HEPTUU B
[TOBCEHEBHOM KU3HU
Texnudeckue ycTpoicTBa: ceiicmorpad,
5.1.11 BJIEKTPUYECKUI 3BOHOK, JMHUHA
aJIeKTporepeaay
[Ipaktuyeckue pabotel. HccnenoBanue
3aBUCUMOCTH TEpUOJia MaJbIX KoieOaHui
£ 112 rpy3a Ha HUTH OT JUIMHBI HUTH U MAaccChl

rpysa. I/ICCJ'IC,I[OBaHI/Ie MNEPEMCHHOI'0O TOKa B
LENM W3 IOCIEA0BAaTEIbHO COSAUMHEHHBIX

KOH/IEHCAaTOpa, KaTyLIKU U Pe3UCcTOopa

5.2

#HHPartHHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanudeckue BOJTHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon.  CkopocTb
pacnpocTpaHeHussT M JUIMHA  BOJHBL.

HonepeqHLIe " IPpOJOJIbHBIC BOJIHBI

5.2.2

##HPar##H# Murepdepenuus u audpaxuus

MEXaHUYCCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKa

5.24

OJEeKTPOMarHuTHbIE  BOJHBL. Y CIIOBHS
U3JIy4EHUs]  DJIEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuenrauus Bekropos E, B u v B

3JIEKTPOMATHUTHOM BOJIHE B BaKyyMe

5.25

CaoiicTBa DJIEKTPOMAarHUTHBIX BOJIH:
OTpaXeHHE, TIPEIOMIICHHE, TOISIPU3AIIHS,
mappakuusi, uHTEpdepeHmus. CKopocTh

QJICKTPOMArouTHLIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHHe HJIEKTPOMATrHUTHBIX BOJH B

TEXHUKE U OBITY

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




5.2.7

[IpyHIMOBl PaguoCBSI3U W TEJIEBUICHUS.
Pannonokarus. DNEeKTpOMarHuTHOE

3arpsAI3HEHUE OKPYKAKOLIEH CPEJIbI

5.2.8

TexHUYeckre yCTPOMCTBA: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPa3ByKOBast
IUArHOCTUKA B TEXHUKE U MEIUIUHE,
panap, paguonpUEMHUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neup

5.3

##HParH#OIITUKA

53.1

[IpssMonmHElHOE pacpOCTpaHEHHUE CBETA B

oaHOpoiHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPa)KEHUs
ceera. [loctpoenne M300pakeHHI B TUIOCKOM

3epKaie

5.3.3

[Ipenomnenue cBera. 3aKOHBI TPETOMIICHHS
CBETA. AOCOITIIOTHBIN [OKa3areib

MMPECIOMIICHUA

534

[TomHoe BHyTpeHHEee orpaxkenue. [IpenenbHbii

YI'oJI ITOJIHOT'O BHYTPECHHET' O OTPAKCHUA

5.3.5

Hucnepcus cera. CIIOXKHBIN COCTaB 0€710T0

cBeta. LlBer

5.3.6

CobOuparomme ¥ PaccEeuBAIOIINE JHUH3HI.
Tonkas nmH3a. POKYCHOE pACCTOIHUE U
onTUYecKass ~ Cuja  TOHKOW  JIMH3BL.
[ToctpoeHne nM300pakeHU B COOMPAIOITUX
U paccenBaroIux JuH3ax. opmyiia TOHKON

JIMH3EL. YBEIHWYCHUE, JaBaeMOoe JTMH30M

5.3.7

[Ipenensl MpUMEHMMOCTH T'€OMETPUYECKON

OIITHKHU

5.3.8

Wntepdepennust  cBera.  KorepeHnTHble
HCTOYHUKHU. VYcnoBus HaOJI0ICHUS
MaKCUMYyMOB " MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHUHE OT JBYX

CI/IH(baSHBIX KOIr¢pCHTHBIX UCTOYHUKOB

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




Judpakius CBeETa. JudpakimonHas

pemi€Tka. YcinoBue HaOMIOJCHUS TJIaBHBIX

5.3.9 MaKCHMYMOB npu naJICHAN
MOHOXPOMAaTH4ECKOr 0 CBETa Ha
TU(PPAKIHOHHYIO PEHIETKY

5.3.10 [Tonsipuzanus cBera
TexHuueckue yCTpOMCTBA: OYKH, JIyIa,
doroanmapaT, MNPOCKIUOHHBIM ammapar,

>311 MHUKPOCKOII, TEJIECKOI, BOJTOKOHHAs! ONTHKA,
T paKIHOHHAS PEHIETKA, MOTSIPOHT
[IpakTuueckue paboTHI. N3zmepenne

£ 312 nokaszarens npenomwseHud. MccnenoBanue

CBOMCTB M300pakeHHI B JINH3aX.

Ha6nronenue nucnepcuu cBeta

BJIEMEHTHI CTIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTHU

6.1

Tp dHUIbl TIPHUMCHUMOCTH KJIaCCUYECKOMN
MCXaHUKH. HOCTy.HaTLI TCOpHUU
OTHOCHUTCIIbHOCTH HHBAPUAHTHOCTb
MOAyJd CKOpPOCTH CB€Ta B  BaKYyMeC,

MPUHIMIT OTHOCUTEIBHOCTH DWHITEHHA

6.2

OTHOCHUTEILHOCTH OJTHOBPEMEHHOCTH.
3amemyieHHe BPEMEHHM M COKpaIleHHE

JUTAHEL

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsi3b MacChl C DHEPrHEH W HUMITYJIBCOM
CBOOOJTHOM 4YacTHIBl. ODHEPTHUs TOKOS

CBOOOIHOI YaCTHUIIBI

KBAHTOBAS ®U3MKA

7.1

#i#Par###JIEMEHTHI KBAHTOBOU OITTUKU

7.11

®otonbl. Dopmyna [lnanka cBs3u dHEPrun
dboToHAa C €ro 4YacToTOl. DHeprus

UMIYIbC GOTOHA

7.1.2

OTtkpeiTHe U uccaenoBanue Gororddekra.

OnBITEI AT. CroneToBa. 3aKOHEI

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




dororddekra

7.1.3

VYpasuenue DitHmTeitHa s Gorodddekra.

«Kpacnas rpanuma» ¢porodddexra

714

JaBneaune cBera. OnwiTel [1.H. JIeOGeneBa

7.15

XUMHYECKOE NE€IICTBUE CBETA

7.1.6

TexHUUECKUEe YCTpOWCTBA: (OTOIJICMEHT,
dboromgaTuuk, COJIHEYHAs Oarapes,

CBETOIUO/I

7.2

C

TPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OOBITE
Pesepdopaa mo uccneqoBaHui0 CTPOCHUS

aTroma. HHaHCTapHaSI MOZCIb aToMa

7.2.2

[Tocrynarsl bopa. N3nyuenue u
norJioneHre GOTOHOB MPHU MEPEXOe aToMa
C OJTHOT'O YPOBHsI SHEPIUU Ha APYrou. Buasl
criekTpoB. CHeKkTp ypOBHEH SHEPruM aroma

BOZIOpOAA

7.2.3

BonHoBrle cBolicTBa dacTHll. BOJHBI ne
bpoiins. KopnyckynsapHo-BOJIHOBOM
nyanu3Mm. Judpakuus SIEKTPOHOB  Ha

KpHUCTaJLIax

7124

CrioHTaHHOE H BbBIHY>KACHHOC HU3JIYUCHHUC.

YCTpoHCTBO M PUHIIMIT PabOTHI J1azepa

7.2.5

TexHn4ecKknue yCTpOICTBA: CIEKTPAIbHBIN
aHanmu3 (CIEeKTPOCKOI), Jia3ep, KBAaHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktnueckue  paborel.  Habmionenwue

JINHENYATOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronpl HaAOMIONEHUST W PETHCTPALUU

SJIEMEHTAPHBIX YaCTHIL

7.3.2

OTkpbITHE  pPaAMOAKTHBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuio  cocraBa

paanuOaKTUBHOI'O H3JIIYYCHHA. CaBolicTBa

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




anb(a-, Oera-, raMMa-u3aydeHus. BrnusHue

PaaAOaKTUBHOCTHU HA JKUBLIC OPTraHU3MbI

7.3.3

OTtkpbITHE IIPOTOHA u HEUTpOHA.
Hyxnonnas momens simpa [eiizenOepra —
WBanenko. 3apsan sapa. MaccoBoe 4ucio

siapa. M3otorbl

7.34

Anbda-pacna. DNEeKTPOHHBIH u
MTO3UTPOHHBIN Oera-pacna. ["amma-
U3ITy4YeHUE. 3akoH PaiMOaKTUBHOTO

pacmana

7.3.5

DHeprus CBA3M HYKJIOHOB B sifjpe. SAnepHbie

cuiibl. JledexT macchl sapa

7.3.6

Snepubie peakuuu. JleseHne u CUHTE3 AIep

7.3.7

SAnepHbiii peakTop. TepMOSACPHBINA CUHTES.
[IpobneMbl ¥  MEPCHEKTUBBI  SACPHOU
JHEPreTUKU.  OKOJNOTMYECKHE  ACIEKTBI

SAIEPHOU DHEPIETUKHU

7.3.8

DJIeMeHTapHbIe YaCTHUIIBI. OTKpbITHE
MO3UTPOHA. OyHIaMEeHTaIbHBIC

B3aUMOJIEUCTBUS

7.3.9

Texundeckue YCTPOﬁCTBaZ JAO3UMCETP,
KaMeEpa BI/IJ'IBCOHE[, }II[CpHBIf/'I peakTop,

aroMHas oombOa

7.3.10

[Ipaktuyeckue pabotel. HccnenoBanue

TPEKOB YacTHII (110 TOTOBBIM (hOTOrpadusim)

SJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3B&nnoro wneba. CosBe3musi, sipKue

3Bé3,Z[BI, JIaHCTHBI, UX BUAUMOC IBUKCHHUC

8.2

Comueynas cucrema. llmaHersl 3eMHOU
rpynmnbl. [[1aHeThI-TUraHThI U UX CITYTHUKH,
KAapJIUKOBbIE  IUIaHEThl. Manble  Tena

COJIHEYHOU CUCTEMBI

8.3

Conmuue, ¢orochepa wu  armocdepa.

ConHeyHass aKTUBHOCTD

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




8.4

Ncrounuk sHeprun CostHLA U 3BE3]1

8.5

3BE30bI, MX OCHOBHBIE XapaKTEPHCTHKH:
Macca, CBETUMOCTb, PaJyC, TEMIIEpATypa, UX
B3aUMOCBs3b. JluarpamMma «CIHEKTpaJIbHBINA
KJIacC — CBETMMOCTbY». 3BE3bI TIJIaBHOU
IIOCJIE0BATEIBHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTB) UL 3BE3 ] TJIaBHOU

IOCIaCA0BATCIIBHOCTH

8.6

#H##Par###BayTpenHee  CcTpoeHHME — 3BE3II.
CoBpemMeHHbIE MIPECTaBICHHS 0
MPOUCXOKICHUU u d3Bomtoru  ConHIa o

3BE311. DTAIThI JKM3HU 3BE3]T

8.7

Mineunsii  Ilyre — Hama [anaktuka.
CrnupanbHas CTPYKTypa lNamakTrky,
pacnpeneneHue 3BE3N, Ta3a M IIBUIN.
Ilonoxxenne wu gBuwxkenne ConHua B
lanaktuke. Ilmockas wu  chepuueckas

nojacucTeMbl [ aTakTUKA

8.8

Tunel ramaktuk. PaguorajakTukd U

KBazapbl. YEpHBIE ABIPBI B AIpax rajlakTUK

8.9

Bcenennasa.  Pacmmpenne — BceeneHHOM.
3akon XaO6ma. PasOeranue rajmakTHK.
Bospact u pamuyc Bcenennoii, Teopus
Bonpmioro B3peiBa. Mogens  «ropsiuen

Bceenennoi». PenukroBoe usnyuenue

8.10

Macmrabnas ~ cTpykrypa  BceneHHOM.
Meraranaktika. HepeméHHbie mpoOIeMbl

ACTPOHOMUHA

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O IPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HNHTEPHET

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOW MOANUCHIO

MYHULMNAJIbHOE BHOA)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE NPSA30BELIKOrO MYHULIMMAJIbHOIO OKPYTA
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