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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢usrke 6a30BOro YpOBHsI Ha ypOBHE CpeaHETo 0011ero oopa3zoBanus pazpadoTana
Ha OCHOBE MOJIOXKEHUH U TpeOOoBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHON IPOTrPaMMBl,
npenctasiaeHHbIX B PI'OC COO, a Takxke ¢ yu€ToM (eaepanbHOi pabodeil mporpaMMbl BOCITUTAHUS U
KOHLICTIIUM TpernoAaBaHus y4deOHoro mpeamera «Pusnka» B 00pa30oBaTeIbHbIX OpraHU3ALUAX
Poccutickoit ®eneparuu, pean3yomyuXx OCHOBHbBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Conepkanre mporpaMMbl 1Mo (U3MKE HANpPABICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTuHBI Mupa obydatonuxcs 10-11 kmaccoB npu o0yueHnn ux gusnke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-CSTEIbHOCTHOT 0 oaxoa. [Iporpamma no ¢usuke coorBercTByeT TpedoBanusm @I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METalpeJMETHBIM pe3ylbTaTaM OOydYeHMs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh Pealu3alMd MEKIPEIMETHBIX CBA3€H (PU3MKHU C €CTECTBEHHO-HAayYHBIMU
yueOHBIMH TIpeIMeTaMH. B Hell onpenensoTcsi OCHOBHBIE IIeTTH U3yYeHHs (PU3UKH Ha YPOBHE CPETHETO
obmiero oOpa3oBaHus, IUIAHHUpPYEMbIe pe3ylIbTaThl OCBOCHHUS Kypca (HU3UKH: JUYHOCTHBIE,
MeTarnpeIMeTHbIE, IpeMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o ¢u3HKe BKIIFOYACT:

® [UIAHUpPYEMbIE pPE3ylbTaThl OCBOCHMSA Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM YHUCIE

MIPEIMETHBIC PE3YIIBTATHI 110 TO1aM O0yJICHHUS;

e cozepxaHue yueOHoro npeamera «Puznkay mo rogaM o0ydeHusl.

®du3uka Kak Hayka O Hambojee OONIMX 3aKOHAX MPHUPOJBI, BHICTyNAas B KauecTBE y4eOHOTO
IpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIHN BKJIa/l B CHCTEMY 3HaHU 00 okpykatomiem mupe. LLIKoabHbIH
Kypc (QU3MKH — CHCTEMOOOPa3yIOIIMH JJIsl €CTECTBEHHO-Hay4YHbIX Y4YEOHBIX MPEIMETOB, MOCKOJIBKY
¢du3nyeckue 3aKOHBI JIe)KaT B OCHOBE IIPOLECCOB M SIBICHHWM, H3ydaeMbIX XHUMHUEH, Ouosoruei,
¢dusnueckoii reorpadueii u acrpoHomueii. icronb30BaHre U AKTHBHOE MPUMEHEHUE PU3NICCKUX 3HAHUI
OlpenessieT XapakTep M pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJOTHH B chepe IHEpreTHKH, TPAHCHOPTa,
OCBOEHMsI KOCMOCA, IMOJIy4YeHHs. HOBBIX MAaTEpUalIOB C 3aJaHHBIMHM CBOMcTBaMu M Apyrux. M3yuenue
(bu3MKH BHOCUT OCHOBHOM BKJIaJ] B YOpMUPOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromuxcs,
B (OpPMHPOBAHNWE YMEHHH NPUMEHATh HAYYHBIH METOJ TIO3HAHUS TPU BBITOJHEHUH WUMH Y4eOHBIX
UCCIIE0BAHUM.

B ocHOBY kypca GpU3MKH [J1s1 YpOBHS CpelHEro o01iero oopa3oBaHus NOJI0KEH psiJ] UAEH, KOTOpbIE
MO’KHO paccMaTpUBaTh KaK MPUHLUIIBI €T0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEMl Kypc SIBIS€TCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX pa3fesioB (M3MKH, BKJIIOYAET KaK BONPOCHI KJIACCHYECKOH, Tak H

COBPEMEHHOM (hU3UKH.



Hoes cenepanuzayuu. B COOTBETCTBHM C HeW MaTepuan Kypca (GU3UKH OOBEAMHEH BOKPYT
¢uznueckux teopuil. Benymum B Kypce siBisieTcss (OpMHpOBaHHE MPEICTaBICHUNA O CTPYKTYpPHBIX
YPOBHSIX MaTE€pPHH, BEILIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzanus mnpeamnoiaraeT MCIOJb30BaHUE T'yMaHUTapHOTO
noTeHIuana GU3nuecKoil Hayku, OCMBICIICHHUE CBSI3U Pa3BUTUSA (GU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MMPOBO33pEHYECKUMU, HPABCTBEHHBIMH U 3KOJOTMUECKUMHU MTPOOIEMAMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gusuku rnpeanonaraet 3HakOMCTBO € IIHPOKUM KPYroM
TEXHUUYECKHUX U TEXHOJIOTMYECKUX MPUIOKEHUI U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuzayuu peanusyercsi IOCPEICTBOM BBEJICHH 3JIEMEHTOB COACPKAHNUS, TOCBSIILEHHBIX
HKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBsI3aHbI C Pa3BUTHEM TEXHHUKH M TEXHOJIOTUH, a
Takxke 00CyKAeHUs IPOOJIEM PallMOHAIBHOIO IIPUPOAOIOIb30BAHUS U SKOJIOTNYECKON 0€30IaCHOCTH.

CTepXHEBBIMH JIEMEHTaMH Kypca (PM3UKH Ha YPOBHE CPETHET0 OOIIero oOpa3oBaHus SIBISIOTCS
¢usnueckue Teopun (GOpMHpPOBAHUE MPEACTABICHUH O CTPYKType MOCTPOCHHS (U3UUECKOI Teopuu,
poau pyHIaMEHTaIbHbBIX 32aKOHOB U MPUHILIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPOJE, IPAaHUIIAX
IPUMEHUMOCTH TEOPHH, /1JIs1 ONTUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U POLIECCOB).

CuCTeMHO-ICSITETPHOCTHBIM TMOAXO0J B Kypce (GU3WKH peamu3yeTcsl TPEeXIe BCEro 3a CUeT
OpraHM3alUH IKCIEPUMEHTAIBHON IeATeIbHOCTH oOydatonmxcs. s 6a30Boro ypoBHs Kypca GU3MKU
— 3TO HCHOJb30BAHHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPAaTOPHBIX
paboT, KOTOpble B IIporpamme 1o (pusnke oObeAUHEHb! B OOIIMH CIHUCOK YYEHHYECKUX MPAKTHUECKUX
pabot. Brigenenue B ykazaHHOM NEpeUHE JIA0OPATOPHBIX paboT, MPOBOIUMBIX JJISI KOHTPOJISI M OLICHKH,
OCYIIECTBIISIETCS YYACTHUKAMU 00pa30BaTEIbHOrO MPOIIecca UCXOAS U3 OCOOCHHOCTEN MIIaHUPOBAHUS U
ocHamleHusi kabuHera ¢usuku. IIpm 3TOM obecrneunBaeTcss OBIAJAECHUE OOYYAIOIUMHCS YMEHHUSIMU
IPOBOJUTH KOCBEHHbIE MU3MEPEHHUs, UCCIIEJOBAHUS 3aBUCUMOCTENH (PU3NUECKUX BEIUYMH U NTOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonblioe BHUMaHHME yIENseTCsl PELIECHUIO PACUETHBIX M KAauecTBEHHBIX 3ajad. [Ipm sTtoM nis
pacu€THBIX 3aJa4 MPHUOPUTETOM SIBIAIOTCA 3aJauyd C SIBHO 3aJaHHOM (U3UYECKOH MOJEINblo,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOTO pas3zeiia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3lenoB. [[js KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIIAOTCS 3alaHUs HA
00BbsSICHEHHE TPOTEKaHUs (DU3NYECKUX SIBIICHUW W TPOIECCOB B OKPYKAIOIMIEH KXU3HH, TPEOYIOIIHe
BbIOOpa (PU3UUECKON MOJIENN JJISl CUTYalluH IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY OOECIEeYEeHUIO
yueOHOro nporecca 0a30Bbli ypOBEHb Kypca (pU3MKHM Ha ypOBHE CpeIHEro o011ero oopa3oBaHus JOKEH
M3Yy4aTbCs B YCIOBHSX MPEIMETHOro kabuHera (M3UKHU WM B YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa

NPEIMETOB EeCTECTBEHHO-HAY4YHOro IMKia. B kaOuHeTe QU3UMKM JODKHO OBITh HEOOXOAMMOE



nabopaTopHoe 00OpYyAOBaHUE Ui BBINOJIHEHUS YKa3aHHBIX B MporpaMMe Mo (U3MKe Y4EHHYECKHX
NPaKTUYECKUX padoT U JEMOHCTPAMOHHOE 000py/IOBaHHE.

JlemoHCTpanoHHOe 000pynoBaHue (HOPMHUPYETCS B COOTBETCTBHH C MPUHIIMIIOM MUHUMAIBLHON
JIOCTATOYHOCTH M OOECTEeYUBAaeT MOCTAHOBKY INEPEUYMCICHHBIX B MpOrpaMMe Mo (pu3Mke KIHOYeBBIX
JEMOHCTpPAlMii Ul HMCCIIEIOBAaHUS M3Y4aeMbIX SIBIEHUM M MPOLECCOB, SMIUPUYECKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JlaboparopHoe oOopynoBaHHE [ YYEHHYECKUX IMPAKTUUYECKUX paboT ¢opMupyercss B BUIE
TEMaTHUYECKHX KOMIUIEKTOB U 00ecredrnBaeTcsl B pacyéTe OJHOIO KOMIUIEKTa Ha JIBYX OOYYarOLIHXCS.
TemaTtndeckre KOMIUIEKTHI TJAOOPaTOPHOro 000PYJOBAaHUS JOKHBI OBITH OCTPOCHBI HA KOMITJIEKCHOM
UCIIOJIb30BaHUH aHAJIOTOBBIX M LIU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX N3MEPHUTEIbHBIX CUCTEM
B BHJIe IU(PPOBBIX TaO0OPATOPHIA.

OCHOBHBIMU TIETISIMHU U3Y4EHUST PU3UKU B 00IIEM 00pa30BaHHUHU SBIISIOTCS:

e (opMHUpOBaHHE HMHTEpEca M CTPEMIICHHUS OOYYAIOIIUXCS K HAYYHOMY M3YYCHHUIO MPHPOJIBI,

Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEJICTABICHUI O HAYYHOM METO/I€ MO3HAHUS 1 (POPMHUPOBAHUE UCCIICAOBATEIBCKOTO
OTHOIICHHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHUpPOBaHHE HAYYHOTO MHUPOBO33PEHHI KaK pe3yJIbTaTa U3yuyeHHsI OCHOB CTPOCHHUS MaTEpPUU
U (pyHAaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHME YMEHHUH OOBACHATH SIBICHHS C HCIOJb30BaHUEM (PU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEIbCTB;

e (opMHUpOBaHME MPEACTABICHUN O posin (PU3MKK A pa3BUTHUSA APYIHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX 1eeil o0ecrneynBaeTcsi pelIeHneM CIEAYIOIUX 3a7a4d B MPOLEcce M3y4eHUs

Kypca (GU3MKU Ha YPOBHE CpEJIHEro o0Iiero oo0pa3oBaHus:

e npuoOpeTeHue CUCTEMbI 3HAHUN 00 00LINX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKJIIOYAsi MEXaHHMKY, MOJIEKYISIpHYIO (DHU3HMKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO (U3MKY U
AJIEMEHTHI aCTPOPU3HKY;

e (opMHUpOBaHME YMEHHH NPUMEHATh TEOPETUYECKHE 3HAHUS U1 OOBSICHEHUS (PU3MUECKUX
SIBJICHUI B TIPUPOJIE U JIJISl IPUHSTHS PAKTHYECKUAX PEIICHUH B TIOBCEIHEBHOM KU3HM,

® OCBOGHHE CIIOCOOOB pEIICHUS PA3UYHBIX 3a7ad C SIBHO 3aJaHHON (DM3WIECKON MOJEINbIO,
3a1ad, MOJAPa3yMEBAIOIIUX CAMOCTOSTENBHOE CO3/1aHue (U3NYECKON MOJenu, aJleKBaTHOU
YCJIOBUSIM 3aJ1auu;

® [OHMMaHHE (PU3MYECKUX OCHOB U NPUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U

TEXHOJIOTHYCCKUX ITPOLCCCOB, UX BIIUAHUA Ha OKPYKAIOIIYIO CPEAY;



® OBJAJICHHEC METOJIaMHd CaMOCTOSITEIBHOTO ITUTAHUPOBAHHUS W TPOBEACHUS (PHU3UIECKUX
AKCIIEPUMEHTOB, aHaju3a W HWHTepIpeTalud HHDOpPMALMM, OIpeneieHHs] JIOCTOBEPHOCTU
MIOJIyYEHHOT'O pe3yJIbTata;
® CO3JaHUE YCJIOBUHA [JIsl pPa3BUTHS yMEHHUHA IPOEKTHO-HCCIIEIOBATENBCKON, TBOPYECKOU
NEeSATeTLHOCTH.
Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHETr0 00IIero o0pa3oBaHMsl OTBOJAUTCS
136 yacos: B 10 kiacce — 68 yacos (2 yaca B Hefieni0), B 11 kimacce — 68 yacoB (2 "aca B HEIETIO).
[Ipenmaraempiii B mporpamMme 1o (uU3uKe TepedeHb JIA0OpaTOPHBIX M TMPAKTHUYECKUX padoT
SIBJISIETCS PEKOMEHIOBAaHHBIM, YYHUTEIb JIeJIaeT BHIOOP MPOBEACHHS JTa0OpATOPHBIX pabOT U OIBITOB C

y4€TOM HHIUBUIYATBHBIX OCOOCHHOCTEN 00yJarOIuXCsl.

COJEP)KAHUE OBYYEHUA

10 KJIIACC
Pasnen 1. ®u3nka u MeTOAbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o npuponxe. Hayunsle Meroasl IO3HaHHA OKpyKaromero wmupa. Pomb
HKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.
MonenupoBanue Gpuandeckux sBjleHul U npoueccoB. Hayunsle runoressl. @usnueckue 3aK0HbI U
TeopHuH. I paHUIIBbI TPUMEHUMOCTH (HPU3UYECKUX 3aKOHOB. [IpHHIIMT COOTBETCTBHSL.
Ponp u Mecto ¢pu3uku B HOpMUpOBaHUM COBPEMEHHON Hay4YHOM KapTHHBI MHpA, B IPAKTUYECKON
JeATENBHOCTH JIIOJEN.
Jlemoncmpayuu
AHaNOroBbIe U U(PPOBBIE U3IMEPUTENLHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.
Pasnen 2. Mexannka
Tema 1. Kunemamuka
Mexannyeckoe nBHkeHHE. OTHOCHTENBHOCTh MEXaHMYECKOro ABMKeHHsA. Cucrema oOTcuéra.
Tpaexropus.
Ilepemenienue, CKOPOCTh (CPENHASI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepraIbHON
TOYKH, UX NMPOEKIMH HA OCH CUCTEMBI KoOpAuHAT. CII0’KE€HUE TIEPEMEICHUN U CII0)KEHHE CKOPOCTEN.
PaBHOMepHOE U paBHOYCKOpPEHHOE MpsMOIMHEHHOe JBUkeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, IyTH U MTEPEMEIIEHNS MATEPUAIbHON TOYKHA OT BPEMEHHU.

CBoOoaHoOe mageHue. Y CKopeHue CBOOOHOTO MaACHUs.



KpuBonuneiinoe nBmxeHue. [[BukeHrne MatepuaibHOM TOUYKH MO OKPYKHOCTH C IMOCTOSTHHOM 1O
MOJYTI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JHMHEHHas CKopocTh. llepwon w dvactora oOparmieHws.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHuueckne ycTpoWCTBa U IPAKTUYECKOE INPUMEHEHME: CIHUJOMETP, JBMIKEHUE CHapsIOB,
LIETIHbIE M peMEHHBIE MTEPEAAUH.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, MILTIOCTPALKs KUHEMAaTHYECKUX XapaKTEPUCTHK JIBHKEHUSI.

[TpeoOpa3oBanue NBUKEHUHN C NCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOIIeHHOro MO/ YII0M K TOPU30HTY M TOPU30HTANIBHO.

H3mMepenue yckopeHus: CBOOOIHOTO MaJeHHUS.

Hanpasnenue ckopocTy MpH IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO IBM>KEHHUS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUsT MEXAY IyTSAMH, NPONAECHHBIMM TEJIOM 3a IOCIEHOBATEIbHBIC
paBHBIE MPOMEKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JBMKEHMM C HayaJbHON CKOpPOCTHbIO, paBHOM
HYJIIO.

N3yuenue aBMKEHUS MIapUKa B BA3KOU KUIKOCTH.

W3ydeHue ABMXEHUA Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpuniun otHocurensHOCTH ['amunes. llepBwlii 3akoH HeroToHa. MHepruanbHble CHCTEMBI
OTCUY€Ta.

Macca tena. Cuna. [lpunnun cynepno3uiuu cui. Bropoi 3akoH HeloToHa 111 MaTepUabHOM
Touku. Tpernii 3akoH Hpr0TOHA JU1s1 MaTEPUAIIBHBIX TOYEK.

3akoH BceMupHOTO TsaroteHus. Cuna tsbkectu. [lepBasi kocMHuueckasi CKOpOCTb.

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

Tpenue. Bunbl Tpenus (okosi, CKoJbkeHus, kaueHus ). Cuna tperus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbKeHUs U cuiia TpeHus nokost. Koadduument tpenus. Cuna conpoTUBIICHUS IPU IBUKEHUH Teja B
KHUJIKOCTH WJIU Tas3e.

[TocTynaTensHOE M BpalaTebHOE ABMXKEHHE a0COIIOTHO TBEPOTO TeEa.

MoOMEHT cuIibl OTHOCUTENIBHO OCH BpamieHus. [lneuo cumsl. YcinoBus paBHOBecUs TBEPAOIO TENA.

TexHuueckne yCTPOWCTBA UM MPAKTUYECKOE IPUMEHEHHME: TNOJAIUMIIHUKH, JBHKEHHUE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu



SIlBneHue nHepuuu.

CpaBHeHHE Macc B3aMMOICHCTBYIOIIMX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue CHIL

3aBUCUMOCTB CHJIBI YIPYTOCTH OT epopMariiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U TAJACHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOIBKECHHUS.

YcnoBus paBHOBecusi TBEpAOTO Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

Nzyuyenue aBuxeHus: Opycka 1Mo HaKJIOHHOH TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOZHUKAIOUINX B IPY)KWHE U PE3UHOBOM 00pasIie, OT
ux gepopmanuu.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TEJNA, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3akonvl coxpanenusn ¢ mexanuke

Nmnynsc MatepuaibHOM TOYKM (TeNa), CHCTEMBbl MaTEpUANbHBIX Touek. Mmmynbc cuiibl u
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITYJIbca. PeakTHBHOE ABUKEHUE.

Pabora cunpl. MOIHOCTE CUJIBI.

Kunernyeckast sHeprusi MaTepraibHOM Touku. TeopeMa 00 N3BMEHEHUN KHHETHYECKON SHEPTHH.

[MorennmanpHas dHeprus. [loTeHNManmpbHAs SHEPrUs yHpyro AePOPMUPOBAHHON TPYKHUHEI.
[ToreHnmanbHas YHEPTHS Tesla BOTU3U TOBEPXHOCTH 3€MJITH.

[ToTeHunanbpHBIEC U HEMOTEHIIUANbHBIE CUITBL. CBSA3b PaOOTHI HETIOTECHIIMATBHBIX CHII C U3MEHEHHUEM
MEXaHUYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON YHEPTUN.

Yrupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYeCcKHe yCTPOMCTBA U TPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOTIEP, TPYKUHHBIN MUCTOJNET,
JIBJKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE NBMKEHME.

[Tepexona MOTEHIIMATBLHON SHEPTUU B KHHETHUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHue abCOMOTHO HEYIPYToro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHl CHUIIBI ¢ M3MEHEHHMEM MEXaHWYECKOW SHEPTHH Telia Ha MpUMepe

pacTAKEHHA PE3NHOBOI'O KI'yTa.



Paznen 3. MosiekyJisipaasi pU3NKa 4 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJSIPHO-KUHETUYECKOW TEOpPUM W WX OIBITHOE OOOCHOBAaHUE.
bpoynoBckoe nBumxenue. uddys3us. Xapakrep IBMKEHUS W B3aUMOJCHCTBHS YACTHI] BEIIECTBA.
Mogenu cTpoeHHsI Ta30B, KUAKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX
Mojeneid. Macca u pazmepsl MoJiekyi. KonnuectBo BemectBa. [loctostnHas ABoraapo.

TemnoBoe paBHoBecue. TemnepaTtypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Mopens wupgeanbHoro ra3za. (OCHOBHOE YypaBHEHHME MOJIEKYJISPHO-KMHETHUYECKON TEOpHH
UJCAIBHOTO Ta3a. AOCONIOTHAs TeMIleparypa Kak Mepa CpelHeld KHHETUYECKOW SHEPTUH TEeIIOBOTO
nBwxkeHusa dactull raza. lllkama tremneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHHE MeHeneeBa—
Knaneiipona. 3akon [laneroHa. M3omponeccsl B uAeaabHOM ra3e ¢ NOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'padmueckoe npepcTaBiIeHE H30MPOIIECCOB: U30TEPMa, H30X0pa, H300apa.

TexHuyeckre yCTpOHUCTBA U MPAKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, (GoTorpaduu MoJIeKyll OpraHuu4eCcKUX
COEIUHEHUN.

OnbiThl 10 1D Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKECHHS.

Mogens onbiTa lllTepHa.

OnBITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHNE MEKMOJICKYJISIPHOTO B3aUMOCHCTBUS.

Mogenb, WUTIOCTpUPYIOLIAs TPUPOJTY JIABJICHUS Ta3a Ha CTEHKHU COCy/a.

OnbITHI, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UJI€aJbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomoi

OrnpeneneHre Macchl BO3[yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpPEHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y ITApaMETPAMU COCTOSIHUS Pa3pPEKEHHOI0 rasa.

Tema 2. Ocnoebt mepmoounamuxku

TepmoauHamuueckas cuctemMa. BHyTpeHHsS SHEprus TepMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ m3menenus. KonnuectBo TemioTsl 1 pabota. BHyTpeHHsIsI SHEPTHsI OTHOATOMHOTO HJI€aIbHOTO ra3a.
Buibl Teronepenauun: TeIIONPOBOJHOCTh, KOHBEKIIUSA, U3TyUeHUe. Y IeJibHas TEII0EMKOCTh BEIIECTBA.
KonuyecTBo TEmIOTH MpH TeIonepeaaye.

[lonatue 06 anuabatHOM mpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHeHHe mEepBOTO
3aKOHA TEPMOJIMHAMUKH K u3orporeccam. [ padudeckas uaTepripeTaus paboThl rasa.

Bropoii 3akon TepmoaunamMuku. HeoOpaTuMOCTh MpOLIECCOB B MPUPOJIE.



TennoBble MamuHbl. [lpuHIMIIBL HEHCTBUS TEIUIOBBIX MamMH. [IpeoOpa3zoBaHMs SHEpruu B
TerioBbIX MamwuHax. Koadduument nonesnoro neiictBus TeruoBoil Mamuubl. [ukn Kapho u ero
KOA((ULIMEHT MOJIE3HOr0 EHCTBUS. DKOJIOTHYECKHE TPOOJIEMBbI TEIII0IHEPTETHKH.

Texuuueckue yCTpOﬁCTBa U TPAKTHYCCKOC IMPUMCHCHUC: ABUIATCIIb BHYTPCHHCTO CroOpaHUsd,

OBITOBOM XOJNOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEHN SHEPruu Tesa MpU COBEPILIEHUH padOoThI: BbUIET MPOOKH U3 OYTHUIKHU MO
JeiCTBUEM  CXKaToro BO3AyXa, HarpeBaHue d¢pupa B JaTyHHOH TpyOke TyTEM  TpeHUs
(Buaeo1eMOHCTpaIusl).

H3MeHeHne BHYTpeHHEH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OnbIT Mo aguadaTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, JBUTATENsl BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOI'O JABUTATEISL.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

W3mepenue yaenbHO TermIoEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u KoHaeHcauus. Vcmapenue u kureHue. AOCOJIOTHasT W OTHOCUTEJIbHAsS
BIQOKHOCTh BO3Ayxa. HachklmeHHbI mnap. VYaenpHas TeIuIoTa NapooOpa3oBaHus. 3aBHUCHMOCTb
TEMIIEPATypPbl KUTICHHSI OT 1aBICHUSI.

Tépnoe Teno. Kpucrammueckue u amopdHbIe Tesa. AHU30TPOIUS CBOMCTB KpUCTALIOB. JKuakue

KpuCTaJlJIbIL. COBpeMCHHI)IG MaTcpurabI. IInaBnenue u KpuCTallin3alus. VY aenpHas TEIIOTA IUIABJICHMS.

Cyb6numarusi.
YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuyeckre ycTpoucTBa U MPAKTHUECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP,

TCXHOJIOTHUHU IMOJTYYCHHA COBPECMCHHBIX MAaTCPUAIOB, B TOM YHCJIC HAHOMATCPHAI0B, U HAHOTCXHOJIOTHH.

Jlemoncmpayuu
CBolicTBa HACHILIEHHBIX MAPOB.
Kunenue npu NoHWKEHHOM JaBJICHUU.
Crioco0bl U3MepeHusl BIaKHOCTH.
Habmroienne HarpeBaHus U IJIaBICHUS KPUCTAINIMYECKOTO BEILIECTBA.
JleMoHCTpanus KpUCTauIoB.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenre OTHOCUTENBHOM BIIaKHOCTH BO3yXa.
Pa3nen 4. DiiekTpoauHaAMuUKAa

Tema 1. Inekmpocmamuka



Onektpuzanusi Tel. DJeKTpudeckuid 3apsa. JlBa Buaa snekrpuyeckux 3apsaoB. [IpoBoaHuKH,
JIARJICKTPUKH U TIOTYITPOBOTHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUYECKOTO 3apsiia.

BzaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHBIN 3JEKTpUYECKHM 3apsii. DIEKTPUUECKOE
nosie. Hanpsik€HHOCTD 3iiekTpuyueckoro nosst. [IpuHiun cynepno3unuu sneKTpudeckux nojei. Jlunuum
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpoctarudeckoro moss. [lorenmman. Paznocts morteniumanos. [IpoBomHuku u
JIARJIEKTPUKH B DJIEKTPOCTATHYECKOM ToJie. J{udnekTpudeckasi mpOHUIIAEMOCTb.

OnektpoéMkocTh.  KoHmeHcatop. DNEeKTpOEMKOCTh  IJIOCKOTO  KOHJEHCATOpa. DHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHudyeckne yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAJIBHBIN anmapar,
CTPYWHBIN IIPUHTED.

Llemoncmpayuu

YCeTpoicTBO U MPUHIIMI ACHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE T0JI€ 3aPSHKCHHBIX TEll.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKas 3aliuTa.

JIM31eKTpUKHU B 3JIEKTPOCTATUUECKOM TMOJIE.

3aBUCHUMOCTBD JIEKTPOEMKOCTH INIOCKOT'0 KOHACHCATOPA OT IUIOIIAIN TUIACTHH, PACCTOSTHUS MEXIY
HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOI0 KOHJEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 3nekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

ONEeKTpUYECKU TOK. YCIOBMsI CYIIECTBOBAaHUS AIEKTpUdYecKoro toka. Mcrounuku toka. Cuna
ToKa. [locTOSIHHBIN TOK.

Hanpspxkenue. 3akon Oma Jy1st ydacTKa Lenu.

DONeKTpUYecKoe CONpPOTHBIEHUE. YIEIbHOE CONpOoTUBIEHHE BemlecTBa. [locimenoBarensHoe,
napauieJbHOE, CMEIIAHHOE COeIMHEHHE MPOBOIHUKOB.

Pabora snexktpudeckoro Toka. 3akoH J[xoymns—JIeHa. MOmHOCTD 3JEKTPUYECKOTO TOKA.

DNEeKTpOoABMKYLIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHNE NCTOYHHUKA TOKA. 3akoH OMa /i1 MOJTHOU

(3aMKHYTO) 25ekTpuueckoi rernu. KopoTkoe 3aMpIkaHue.



DneKTpoHHass MPOBOAUMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTb CONPOTUBIEHUS METAIIIOB OT
temieparypbl. CBEpXIPOBOAUMOCTb.

OneKkTpruueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. Co6cTBEHHAs M MPUMECHAs POBOJUMOCTH MOJTYIPOBOIHUKOB. CBoOlicTBa P—N-
nepexoa. [lomynmpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKHUI TOK B paCTBOpaxX M pacIuiaBax dJEKTPOJIUTOB. DIEKTPOIUTHYECKAS TUCCOLUALIMSL.
DIIEKTPOIH3.

DJIeKTpUUECKUi TOK B razax. CaMOCTOATENbHBIN U HECAaMOCTOATENbHBIN pa3psa. Monnus. [Tna3ma.

TexHuueckne ycTpoWcTBa M IPAKTUYECKOE INPUMEHEHHUE: aMIEPMETP, BOJIBTMETpP, PEOCTar,
MCTOYHUKU TOKa, AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAKYYMHBIA JHOJ, TEPMHUCTOPbI U (POTOPE3UCTOPHI, MOJYNPOBOIHUKOBBIN AHOJ,
rajlbBaHHKa.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTb COIIPOTUBIICHHUS LIWJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IIJIOIIAIN [TONIEPEYHOTO
CEYEeHMs U MaTepuaia.

CMelniaHHOE COEIMHEHHUE TPOBOJHUKOB.

[Ipsimoe n3mepeHue AMeKTPOABHKYILEH cuiibl. KOpoTkoe 3aMblKaHUE TalbBaHUYECKOTO 3JIEMEHTA
1 OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3IEKTPOJIUTOB.

HckpoBoli pa3psii 1 IpOBOJAUMOCTb BO31yXa.

OaHOCTOPOHHSIS TPOBOIUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydeHne cMEIaHHOrO COEIUHEHUS pE3UCTOPOB.

N3Mepenue 31eKTpOABMKYIIEH CHIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHMS.

HaGnronenue snextponusa.

Me:xnpenmeTHble CBSI3H

W3yuenne kypca ¢usuku O6azoBoro ypoBHS B 10 Kkjacce ocCymiecTBiIseTcs C Y4€TOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSA3EH ¢ KypcamMH MaTeMaTHKH, OMOJIOTMH, XUMHH, reorpaduu u
TEXHOJIOTUH.

Meoicnpeomemuvle nonamusi, CBI3aHHbIE C MU3yYCHHEM METOJIOB HAYYHOI'O TO3HAHMS: SBJICHUE,
HaydHbIH (akT, THUmoTe3a, (U3MYecKkas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJeHWEe, SKCIEPUMEHT,

MOACIHUPOBAHUC, MOACIIb, U3SMCPCHHC.



Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHH, JuHeWHas (QyHKIMs, napaloia, rumnepoosa, ux
rpaduKy U CBOWCTBA, TPUTOHOMETpUYECKUE (PYHKLINU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJUHAT, CI0XKEHHE BEKTOPOB.

Buonozus: mexanudeckoe JBU)KEHUE B XKMBOH mpupoje, Tuddy3us, 0CMOC, TEIUI00OMEH KHUBBIX
OpPraHM3MOB (BUBI TEILUIONEPEAAUH, TEMJIOBOE PABHOBECHE), FJIEKTPHUUECKUE SIBIICHHS B )KUBOM MPHpOIE.

Xumus: TUCKPETHOE CTPOSHHE BEILIECTBA, CTPOSCHUE AaTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIe CBOMCTBA TBEPABIX TEJ, >KUJIKOCTEH M Ta30B, JEKTPUUECKHUE CBONCTBA METAJJIOB,
ANEKTPOJINTUYECKAS TUCCOLMALINS, TAJIbBAHUKA.

Tl'eocpaghus: BIaXXHOCTH BO3/IyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa30BaHUE IBUKEHUH C UCTIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHKE,
HNOJIINITHUKY, UCIIOIb30BAHNE 3aKOHA COXPAHEHMs HMMIIYJIbCA B TEXHHMKE (pakeTa, BOAOMET U ApYrue),
JBUTATENIb BHYTPEHHETO CrOpaHMs, TIapoBas TypOWHA, OBITOBOM XOJOIWIBHUK, KOHAHMIIMOHED,
TEXHOJIOTMH MOJIYYEHHs] COBPEMEHHBIX MaT€pHaJIOB, B TOM YUCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH,
JIEKTPOCTaTUYECKas  3allUTa, 3a3eMJICHHE JJIEKTPOIpUOOpPOB, KCEPOKC, CTPYHMHBIM IpHUHTED,

AJIEKTpOHArpeBaTesIbHbIe IPUOOPDI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHUKA.

11 KJIIACC
Paznea 4. DuexkrpoguHamMuka

Tema 3. Maznummnoe none. Ii1eKmpomazHUmMHAaA UHOYKUUA

IlocTossHHBIE MarHuThl. B3auMmonelcTBUE IOCTOSHHBIX MarHuToB. MarautHoe mnosue. Bekrop
MarHuTHOM MHAYKUuU. [IpuHIMI Cyneprno3unuy MarHUTHBIX Iojed. JIMHMM MarHUTHOM WMHIYKLHH.
KapTuHa nuHMI MAarHUTHOW MHAYKLINMHU TOJIS IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1oJie MpOBOJHUKA C TOKOM. KapThHa JIMHUI MHIYKIIMM MarHUTHOTO IOJISI JUIMHHOTO
IPsIMOrO0 MPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOT'O NMPOBOJHUKA, KaTymKU ¢ TokoM. OmbIT Opcrena.
B3auMozencTere MpoBOIHUKOB C TOKOM.

Cuna AmMiiepa, €€ MOYJIb U HalIPaBJICHUE.

Cuna JlopeHua, €€ Monyiab M HampaBieHHE. [[BHKEHME 3apsKEHHOM 4YacTHIBl B OJHOPOIHOM
MaraHuTHoM noJjie. Pabora cumel Jlopenma.

SIBneHue  JJIEKTPOMAarHUTHOW  MHAYKIMHM. [IoTOk  BekTOpa  MAarHUTHOM  HMHIYKLIHH.
ONeKTpoABIKYIIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHAykuuu Papanes.

BuxpeBoe anexkTpuueckoe rnosie. JNEeKTPOABIKYILAs CHIa MHIYKIUU B IPOBOJAHMKE, IBUKYIIIEMCS
MOCTYNATEJIbHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpaBuno Jlenna.

I/IHI[yKTI/IBHOCTb. SIBnenue CaAMOMHAYKIHNH. 9J’I€KTpOZ[BI/DKy1I_IaSI cujia CAMOMHAYKIIUH.



DHeprusi MarHuTHOTO TOJIL KaTYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUYeCKHEe YCTPONUCTBA U IPAKTUIECKOE MPUMEHEHHE: TIOCTOSIHHBIE MarHUTBI, 2JIEKTPOMArHUTHI,
AIEKTPOJIBUTaTelNb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, MHAYKIIMOHHAS T€Yb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKIJIOHEHHWE AIEKTPOHHOTO IMyYKa MAarHUTHBIM ITOJIEM.

JIuHuM MHIYKIUU MarHUTHOTO MOJISL.

B3aumogeiicTBrue AByX MPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

[HeiictBue cuiibl JIopeHI1a HA MOHBI JIEKTPOJIUTA.

SIBneHune 3MeKTPOMarHUTHON UHIYKITHH.

IIpaBuno Jlenua.

3aBUCHUMOCTD AJIEKTPOJBHKYILEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO IOTOKA.

SIBreHNEe CAaMOUHTYKIIMH.

Yuenuueckuui sxcnepumenm, nabopamopnuvie pabomuol

N3yyenne MarHuTHOTO MOJIsL KATYHUIKU C TOKOM.

HccnenoBanue neiCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HCCJ’ICI[OB&HI/IG SIBJICHUS 3J'IeKTp0MaFHHTHOfI HHAYKOWH.

Pa3nen 5. KosieGanusi 4 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle KoaiedOanus

KonebarenpHas cucrema. CBOOOAHBIE MeXaHWYecKue KojeOaHus. ['apmMoHHMueckue KojeOaHus.
[lepuon, wactora, ammuuryaa u (asa konebanuid. [IpykuHHBI MasTHUK. MaTeMaTUueCcKuil MasTHHK.
VYpaBHeHne rapmMoHUUeCcKUX KosieOanuid. [IpeBpaiiienre sHepruu Npu rapMOHHUUECKUX KOJIEOaHHUsX.

Konebarenbupiii  kOHTyp. CBOOOAHBIC  3IJIEKTPOMArHWTHBIE KOleOaHHS B HJCATIbHOM
Koe0aTeIbHOM KOHType. AHAIOTHUS MEXIYy MEXaHWYECKUMHU U AJIEKTPOMArHUTHBIMH KOJICOAHUSMHU.
dopmyna TomcoHa. 3aKOH COXpaHEHUS YPHEPTUHU B UCATHLHOM KOJIeOATEIbHOM KOHTYPE.

[IpencraBienre o 3aTyXxaolUx KojeOaHUSIX. BBIHYyXIeHHbIE MeXaHHYeCcKHe KoyeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHS.

[lepemennbiii Tok. CHHYCOMIANbHBI NEPEeMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUITMTYAHOE U AeHCTBYIOIee 3HAUCHHE CUJIBI TOKa U HampshkeHus. Tpancdopmarop. [Ipoussoactso,
nepefgaya M IMOTPEOJICHHE HICKTPUYECKOW HHEPTHH. ODKOJOTHUYECKHE PHUCKH TIPH TMPOU3BOJCTBE

anekTposHepruu. KynpTypa ucnonap30BaHus 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HMU.



TexHuyeckue ycTpOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKa, JTMHHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoleOaTeNbHOW CHUCTeMbl (MPYKUHHBIA WIHM MaTeMaTHYeCKUi
MasITHHK).

Hab6nronenue 3aryxarmomnmx KojeOaHui.

HccnenoBanune cBOWCTB BBIHYK/IEHHBIX KOJI€OaHUH.

Habmoenue pe3oHanca.

CB0OOOHBIC AIEKTPOMArHUTHBIC KOIeOaHusl.

OcuuorpamMmsl (3aBUCUMOCTH CUJIBI TOKA U HANIPSDKEHUS] OT BPEMEHHM) JIJIS AIE€KTPOMArHUTHBIX
Kosie0aHuH.

Pe3onanc mnpu mocCienOBaTEILHOM COCIWHEHUU PE3UCTOpA, KATYIIKA HMHIYKTUBHOCTH W
KOHJIEHCATOopa.

Mogenb TUHUM 3JEKTPOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnegoBanue 3aBUCUMOCTH TIEPHOJIAa MAIBIX KOJIEOAHM Tpy3a HA HUTH OT JJIMHBI HUTH U MacChl
rpysa.

HccnenoBanne MEpeMEHHOrO TOKa B IIEMHU W3 MOCJIEI0BAaTENIbHO COCAMHEHHBIX KOHIEHCATOpa,
KaTYILIK{ U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60JIHbL

MexaHnnueckue BOJIHbI, yciaoBUs pacnipocTpaneHus. Ilepuona. CkopocTs pacripocTpaHeHUs U JUIMHA
BouIHEL. [loniepeyHsie U mpoiobHbIe BOTHBL. HTephepeHtus u qudpakiius MEXaHHIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMarHuTHbIE BOJIHBI. YCJIOBHSI HW3JIYYCHHS JJICKTPOMATHUTHBIX BOJH. B3aumHas
opueHrtanus BekTopoB E, B, V B snexrpomarHuTHoi BoJHE. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe, IpeJoMIIeHue, noyspusanus, nudpakuus, uarepdeperus. CKOpoCcTh AIEKTPOMATHUTHBIX
BOJIH.

[Ikasa »1eKTpOMarHuTHBIX BOJH. [IpMeHeHNe 371eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpyHIMITBI paguOCBA3Y U TEJIEBUACHUS. Paaronokanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIECH Cpe/ibl.

TexHuueckne YCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIIbTPa3BYKOBasl IMAarHOCTUKA B TEXHHUKE U MEAMIIMHE, pajap, paIuONpUEMHUK, TEJIEBU30DP, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu



OO0pa3oBaHue U paclpoCTPaHEHHE MOMEPEUHBIX U MPOJOIBHBIX BOJH.

Konebmtomnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue otpakeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue untepdepeHnu u AU pakiuy MEXaHHIECKUX BOJH.

3BYKOBOI pe30HaHC.

Hab6nronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMITJTUTY/ION M 9aCTOTOM KOJICOaHHIA.

HccnenoBanne CBOWCTB AJIEKTPOMATHUTHBIX BOJH: OTpPa)XCHHUE, MPETOMIICHHE, TOJSPHU3aINs,
nudpaxius, HHTepGEPEeHIINS.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpsMosMHeitHOE pacpoCTpaHEHUE CBETa B OAHOPOJHOM cpexe. Jlyu
cBeTa. TO4YeUHbI UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o00paxxeHui B IMIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI TpPETIOMIICHUS CBeTa. AOCOIIOTHBIA IMOKA3aTedb MPETOMIICHUS.
IlonnHoe BHyTpeHHEe oTpaxeHue. IIpeenbHblil yroi MoJHOro BHYTPEHHETO OTPAKEHHUS.

Hucniepcus cBeta. CiioxHBIN cocTaB 6enoro ceeta. Lger.

Cobuparonue u pacceuBarolue JuH3bl. ToHKas n1H3a. POKYCHOE PACCTOSITHUE U ONTHYECKAasl Cuila
TOHKOH uH3BL. [locTpoeHne n300pakeHuii B COOMPAIOIINX U pacceuBaromuX JuH3aX. Dopmyna TOHKON
JIUH3bL. YBEIUYECHHE, 1aBAEMOE JINH30M.

[Ipenenbl IPUMEHUMOCTH F'€OMETPUUECKON ONTUKH.

BonnoBast onrtuka. MaTepdepennus cBera. KorepeHTHbIE MUCTOYHUKH. Y CIOBHS HAOIIOICHUS
MaKCHMyMOB M MHUHUMYMOB B WHTEp(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxmus ceera. JludpakiuonHas pemeéTka. Y cioBrue HaOI0AeHHs TIaBHBIX MAaKCUMYMOB TpU
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIUOHHYIO PEIIETKY.

Ionapusanus ceera.

TexHuyeckue YCTpOHCTBA M MPAKTHYECKOE NPUMEHEHHWE: O4YKH, Jyma, ¢oToanmnapar,
MPOEKIIMOHHBIN ammapar, MHKpPOCKOI, TEleCKOI, BOJIOKOHHAs ONTHKa, AU(paKklIMOHHAS peméTka,
MOJISIPOU.

Jlemoncmpayuu

[IpsimonMHEHOE pacpoCcTpaHeHHe, OTPAKEHUE U MperoMiieHre cBeTa. OnTHYecKre mpuOOopHI.

IlosiHOE BHYTpEeHHEE OTpaxeHue. Mojens CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHUH B JIMH3aX.

Mopaenn MEKpOCKOIIA, TEIECKOIIA.

Habmoenue unatepdepeHym cBera.



Habmronenue nudpakuuu ceera.

Hab6nronenune gucnepcun cBeTa.

[TonmyueHue ciekTpa ¢ HOMOIIBIO TPU3MBI.

[Tonyuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonspusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenue nokaszatesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHU B JIMH3AX.

Habmonenue nucnepcun cBera.

Pa3pnen 6. OCHOBBI crIeMAJIBHON TEOPHH OTHOCUTEIBLHOCTH

['panuubl TPUMEHMMOCTH KIIACCMYECKOW MexaHukH. [locTynaTel crenuanbHONM TEOpHH
OTHOCHUTENILHOCTU: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETAa B BaKyyMe, IMPHUHIIUIT OTHOCUTEIHHOCTU
OWHIITEHHA.

OTHOCUTENBHOCTH OAHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILCHUE JITTHHBI.

DHEeprust U UMIYJIbC PEISATUBUCTCKON YaCTHUIIbI.

CBs13b MaCCBhI C SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTUSI TTOKOSI.

Pasznen 7. KBpanroBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

dotonsl. @opmyna [nanka cBsi3u sHEpTHH POTOHA C €T0 YACTOTON. DHEPTHS U UMITYJIbC (POTOHA.

OtkpeiTie u uccnenoBanue ¢Gorodddexra. Onbitel A. I'. CronmetoBa. 3akoHbl (hoTodddexTa.
VYpaBuenue DitHmreriHa st potorddexra. «KpacHas rpanuma» hotorddexra.

Hasnenue cBera. OnbiTel I1. H. JIeGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckre ycTpoicTBa U MpakTUYECKOe MpUMEHeHue: (POTo3aeMeHT, POTOAATUUK, COITHEUHAS
OaTapest, CBETOJIUOI.

Llemoncmpayuu

®oTo3(PeKT Ha yCTaHOBKE C IMHKOBOM MIIACTHHOM.

Uccnenoanue 3akoHOB BHeMIHETO GoTodddexra.

Ceeroauos.

Conneunas OaTapesi.

Tema 2. Cmpoenue amoma

Mopnenb atoma Tomcona. Onbitel Pesepdopna no paccesauro o -dactuil. [lnanetapHas Mozenb
atoma. [loctynater bopa. M3nyuenue u mornomnieHne GOTOHOB MPHU MEPEX0JIe aTOMa C OJHOTO YPOBHS

SHEpPruu Ha apyroil. Bunel ciektpoB. CEKTp ypOBHEN 3HEPIHMM aToMa BOJOPO/a.



Bonnossie cBoiicTBa yactuil. Boinsl e bpoiinsa. KopmyckynspHO-BOJHOBON Ayanu3M.

CHOHTaHHOE U BBIHYXJEHHOE U3IyYEHHE.

TexHuyeckre ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHbIM aHaIu3 (CIEKTPOCKOMN),
Ja3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu

Mopnenb onbita Pesepdopna.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HaOnroeHne muHeyaThIX CIEKTPOB U3ITyYSHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamoprvie pabomul

Hab6nronenue muHeRYaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI, J10Ka3bIBAIOIINE CIOKHOCTh CTpOoeHUs sapa. OTKphITHE PpPaJuOaKTHUBHOCTH.
OmnebiThl Pe3epdopaa no onpeneneHuio coctaBa paauoakTUBHOro u3nydeHus. CBoiicTBa anbda-, 6era-,
ramMma-u3ilydeHus. BnusHue paaiMoakTHBHOCTH Ha )KMBBIE OPraHU3MBI.

OTkpeITHE TTpOTOHA W HelTpoHa. Hykionnas mozaens siapa IeiizenOepra—MBanenko. 3apsiz siapa.

Maccosoe unciio sapa. M30Tonsl.

Anbda-pacnaa. OJEKTpOHHBIH U MO3UTPOHHBIA Oeta-pacmaj. ['amMma-uznyuyenue. 3akoH
paZgMoOaKTUBHOIO pacnaja.

DHeprus cBs3M HyKJIOHOB B sizipe. Snepusie cuibl. Jledekt macchl spa.

Snepusle peakuuu. JleneHue U CUHTES SIED.

Snepusiii peaktop. TepmosinepHbiii cunte3. [IpobieMbl U MEPCHEKTUBHI SIIEPHON 3HEPTeTHKH.
DKOJIOTUYECKHUE aCIEKTHI SIIEPHON YHEPTETHKH.

OnemeHTapHble yacTUIlbl. OTKpPHITHE TO3UTPOHA.

MeTobl HaOMIOICHHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCcTHUII.

®dyHnaMeHTaIbHbIC B3aUMOACHCTBUS. EAMHCTBO (PM3NYECKOI KapTHHBI MUPA.

Texuuueckue YCTpOﬁCTBa U IMPAKTHUYCCKOC NPUMCHCHHUC: JO3UMETP, KaMepa BI/IJ'II)COHa, H,I[epHBIfI

peakTop, aToMHasi 6omoOa.
Jlemoncmpayuu
Cu€TurK HOHU3UPYIOLTUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB YacTHil (110 TOTOBBIM oTorpadusim).
Paznen 8. DiieMeHTBHI aCTPOHOMUM U ACTPOPU3UKHU

Ortarnbl pa3BuTHs acTpoHoMUHU. [IprkiagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMHU.



Bupn 3Bé3nH0ro HeOa. Co3Be3aus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JBI)KEHUE.

ConnHeunas cucrtema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum ComnHia u 3BE374. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTHKU. JluarpaMMa  «CHEKTpPaJbHBIM  KJlacC —  CBETUMOCTb». 3BE3Abl  IJIAaBHOMU
IIOCJIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY I 3BE3] IVIABHOM IOCJIEN0BATEIbHOCTH.
BuyTtpennee ctpoenue 38€371. COBpeMEHHBIE MPEICTABICHUS O POUCXOXKACHUU U 3BoIoIMU ConHIa u
3B€E31. DTaIbl )KU3HU 3BE3]I.

Mneunsiit [lyts — nama [Mamaktuka. Ilonoxxenne u nBwxkenue Conuua B [Namaktuke. Tumbl
rajlakTuk. PaguoranakTuky U kBazapel. YEpHbIE IBIPHI B sIIpax rajakTHK.

Bcenennas. Pacimupenne Bcenennoii. 3akon Xa006ma. Paz6eranue ramaktuk. Teopus Bombmioro
B3pbIBA. PeNMKTOBOE M3ITyUYeHHE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménubie mpo0ieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

Habmronenuss HEBOOPYKEHHBIM TIJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX HPUIOKEHUH s
OTIpe/IeIICHNS TTOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBepHOTo
MOJIYLIAPHS U IPKUE 3BE3/BL.

Habmronenus B Teneckon Jlynsl, mnanet, Mneuynoro [lytu.

O0o001aronee MOBTOPEeHHE

Posib pu3uky W acTpOHOMHH B 3KOHOMHUYECKOW, TEXHOJIOTHYECKOW, CONMATBLHOW W ITHYECKOH
cdepax AeqaTeTbHOCTH YeJIOBEeKa, POJIb K MECTO (PM3UKU U aCTPOHOMHUU B COBPEMEHHOW Hay4YHON KapTHHE
MUpa, poJib PU3NUECKON TeoprH B (POPMHUPOBAHUY MPEACTABICHUN O (PU3NUECKON KapTHHE MUPA, MECTO
¢buznyeckoil KapTHUHBI MUpa B OOIEM PSAY COBPEMEHHBIX €CTeCTBEHHO-HAaYYHBIX MPEICTaBICHUNA O
IIpUpO/JIE.

MexnpeaMmeTHble CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsa B 11 kjacce ocymiecTBiasieTcs € y4EToM
coJiepKaTeIbHbIX MEXIPEAMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Meosicnpeomemmnole nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4HOTO IO3HAHUSA: SIBJICHHE,
HAy4YyHBIA (pakKT, TUMOTE3a, (QU3MYecKas BENUYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJIETUPOBAaHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBl YpaBHEHH, TPUTOHOMETpHUECKHE PYHKIMU: CUHYC, KOCUHYC,

TAHI'C€HC, KOTAaHI'€CHC, OCHOBHOC TPHUIOHOMETPHUYCCKOEC TOXIACCTBO, BEKTOPbBI M HX IMPOCKIWHU Ha OCHU



KOOpJMHAT, CIIO)KEHHWE BEKTOPOB, TMPOM3BOAHBIC JJIEMEHTAPHBIX (YHKIMMA, TPU3HAKU TMOAOOUS
TPEYroJIbHUKOB, ONPEIeTIeHHE MJIOAAN IUIOCKUX QUTyp U 00bEMa Ted.

buonoeus: snexrpuyeckue SBIEHUS B JKMBOM MPHUpOJE, KojeOaTeNnbHbIC IBWIKEHUS B KUBOM
MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOU NPUPOJE, IEUCTBUE pauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tell, MEXaHU3MBbI
00pa3oBaHus KPUCTAJUIMUECKOHN pElIETKH, CIIEKTPAIbHBIN aHaIu3.

l'eocpaghusa: ™MarHWTHBIE TOJIOCAa 3€MIIM, 3aJ€KH MATrHUTHBIX pyld, (OTOChEMKA 3eMHOM
MOBEPXHOCTH, NIPEICKA3AHUE 3EMIICTPSICEHUIA.

Texnonocus: JNUHUM BJIEKTPONEpENay, TE€HEPATOp IEPEMEHHOr0 TOKa, JJIEKTPOJBUTATENb,
WHIYKIIMOHHAs Te4Yb, pajxap, paauonpueéMHUK, TEJIeBU30p, aHTeHHa, Tenedon, CBY-meus,

MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHUKA, COJIHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITIPOI'PAMMBI 110 PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOTO TIpenMera «Du3nkay Ha ypoBHE CpeIHero oomero oopazoBanus (06a30BbIi
ypOBCHB) JOJI?KHO o0ecreyursn JOCTUIKCHUC CIICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U IPEAMCTHBIX

O6p3.30BaTeJIbHLIX pPE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHMsSI ydeOHoro mnpeamera «®Pu3nka» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS C(HOPMHPOBAHHOW BHYTpPEHHEH
MO3UIME JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAllMH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBECTCTBYIOIIMX TpPAaAUIHUOHHBIM LEHHOCTAM pOCCI/II\/'ICKOFO 06HI€CTB3, pacinpCHUC KHU3HCHHOI'O
OIbITa M ONIbITa ACATCIBHOCTH B IIPOLCCCC pcalu3alilii OCHOBHBIX HaHpaBJIeHI/Iﬁ BOCTIUTATEIILHOM
JACATCIBHOCTHU, B TOM YHCJIC B HaCTHU:

1) rpa:kaaHcKoOro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTh TPaXJIAHCKOW MO3ULUHU OOYYAIOUIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOT'O
4JIeHa POCCUICKOro 00I11ecTBa;

MMPUHATUC TPAAUITUOHHBIX O6HlequIOBequKHX TYMaHHUCTUYCCKUX U ACMOKPATUYCCKUX L[GHHOCTCP'I;

TOTOBHOCTB BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECaxX IPaxIaHCKOro 00I11eCcTBa, y4aCTBOBATh
B CAMOYIIPABIIEHUU B 00pa30BaTebHON OpraHu3alluu;

YMCHUE BSaHMO)IefICTBOBaTB C ConMaJIbHBIMHU MHCTUTYTaMHW B COOTBCTCTBHU C UX q)YHKI_[I/ISIMI/I n

Ha3HAUYCHHCM,;



TOTOBHOCTH K TYMaHUTAPHOM 1 BOJIOHTEPCKON A TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON I'Ppa’KAAHCKON MAEHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCUHUCKUX YUEHBIX B
o0nacTy PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, dTHYCCKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIEHUBATh CUTYallUI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSACh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACSATEIILHOCTH YU4EHOTO;

OCO3HaHME JJMYHOTO BKJIa/la B TOCTPOCHHUE YCTOMUMBOIO OYAyIIero;

4) 3¢TeTHYECKOr0 BOCTIMTAHUSI:

ACTETHYECKOE OTHONICHHE K MHUPY, BKJIIOYAsl ACTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoii Hayke;

5) Tpy/10BOIr0 BOCIIUTAHUS:

MHTEpeC K pa3iuyHbIM cepam mpodecCHOHANbHON NeATeIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(GU3HKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymieit mpodeccun u peaan30BbIBATH
COOCTBEHHBIC JKU3HCHHBIC IIJIaHBL;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa30BaHUIO M CaMOOOpa30BaHMIO B 00nacTd (PU3UKU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCHUTAHMA:

c(hOpMHPOBAHHOCTh ~ JKOJOTHYECKOW  KYyJIbTYpPBI, OCO3HaHHWE TJOO0AJTBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIEeM;

TUTAHUPOBAHUE M OCYIIECTBICHUE JEHCTBUI B OKpY)KAIOIIEH cpelie HAa OCHOBE 3HAHUS Iienei
YCTOHYHBOTO Pa3BUTHUS YCIIOBEUCCTBA;

pacHIMpeHue OIbITa JEATeIbHOCTH SKOJIOTHUECKON HAIMpPaBIEHHOCTH HA OCHOBE HWMEIOIIMXCS
3HaHUU 10 (pU3HUKe;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢buznyeckoil HayKu;

OCO3HAHHME IIEHHOCTH HAYYHOW JESITeNbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YyYCHUS (UBHKHU

OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD HHANUBUYAJIBHO U B I'PYIIIIC.

METAINPEJMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS



Ba3oBbIe Jornyeckue 1ecCTBUS:

CaMOCTOSTEIIBHO (DOPMYITHPOBATH U aKTYaTM3UPOBATH MPOOJIEMY, pacCMaTPUBAThH €€ BCECTOPOHHE;

OTIPEJICIIATH TSN JeSATSIIbHOCTH, 33/1aBaTh MApaMeTPhl M KPUTEPUH UX JIOCTIDKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSX;

pa3pabarbIBaTh IUTaH PEHICHUS NPOOJEMBI ¢ Y4ETOM aHajdM3a MMCIOIIUXCS MaTepHabHBIX U
HEMAaTepPHAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JCSITCILHOCTD, OIICHUBATH COOTBETCTBHE PE3y/IHTATOB IICIISIM, OIICHUBATH
PUCKH TIOCTIEACTBHIA JESTEIBHOCTH,

KOOPJAMHHUPOBaTh ¥  BBIIONHATH PabOTy B  YCIOBUSX pEATbHOrO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE IIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBaTeibCcKue 1eiCTBUS:

BJIQ/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOIaMU (DU3UUECKON HAYKU;

BJIaJICTh HABBIKAMH Y4€OHO-HCCIIEIOBATEILCKOW M MPOSKTHON JIEATEILHOCTH B 00JIACTH (DU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY ITOMCKY METOJIOB PEIICHHS 3ahad (pU3HUEcKOro
CoJIep KaHUsI, TPUMECHEHHUIO PA3IMYHBIX METOOB ITO3HAHUS;

BIQJICTh BHUJAMH JICATEIHHOCTH [0 TIOJYYEHUIO HOBOTO 3HAHHS, €ro WHTEPIPETAINH,
npeoOpa3oBaHUI0 M MPUMEHEHHIO B PA3IMYHBIX yYCOHBIX CHUTYaIMsIX, B TOM YHCJIC TPU CO3JaHHU
y4eOHBIX MMPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh IPUYUHHO-CJICICTBCHHBIC CBS3H M aKTyalU3UPOBATh 3aJ1avy, BBIIBUTATh THIOTE3Y €€
pelIeHUs, HaXOJUTh apryMEHTHI JUISl JIOKAa3aTebCTBA CBOWX YTBEPXKICHUH, 3a/laBaTh MapaMeTpbl U
KPUTEPUU PELICHUS;

aHAJM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3aJla4d Pe3yJbTaThl, KDUTHYCCKH OIICHUBATh WX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH M POPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIHHON JEATEIBHOCTH, B TOM YHCIIE
IpU U3y4eHUU (PU3UKHU;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh TIEPEHOCUTH 3HAHUS 110 PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJIEH, TIPEJIaraTh OPUTHHAIBHBIC TIOAXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii: B1ageTh HaBBIKAMH MOJTy4eHHS HHOOPMAIH (PHU3HUECKOTO COCPIKAHUS U3
HUCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIISATH IOWCK, aHAJIN3, CHCTEMATH3AIHI0 W

MHTEPIpETANIO HHPOPMALIUU PA3TMYHBIX BUJOB U (GOPM IMPEICTABICHUS,



OLIEHUBATh JOCTOBEPHOCTh MH(OPMAINH;

UCIIOJIb30BaTh CPEJCTBA HMH(DPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTMH B pElIEHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpPraHM3allMOHHBIX 3aJa4 C CcOOJItoJeHueM TpeOoBaHUM
HPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TMI'HMEHBI, PecypcocOepeXeHus], MPaBOBBIX U ATHUYECKUX HOPM,
HOPM HH(pOpPMAIIMOHHOM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEpMKaHUS B PA3IMYHBIX (popMarax ¢ y4y€TOM Ha3HAYCHMS

nH(bOpMallK U 1IeJIEBOI ayAUTOpUH, BEIOHUpasi ONTUMAIbHYIO (POpPMY MPECTABICHUS U BU3YyaJIU3ALIHH.

KoMmyHnKaTHBHBIE YHUBEPCAJIbHbIC y4eOHbIe 1eliCTBUSA:

OCYILECTBIIATh OOIIEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOMU AEATEIbHOCTH;

pacrno3HaBaTh IPEIINOCHIIKY KOHMIUKTHBIX CUTYallMi U CMAT4aTh KOH(IUKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C MCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBHIyalbHOM paboThI;

BbIOMpPAaTh TEMAaTUKy M METOJAbl COBMECTHBIX JE€HCTBUH C Y4€TOM OOIIMX HMHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATB LIEJTM COBMECTHOM J1€SITEIbHOCTH, OPTraHU30BBIBATH U KOOPAMHUPOBATH AEHCTBUS 10 €€
JOCTHKCHHUIO: COCTaBJIATH IUIAH JEUCTBUM, PacHpeneysiTb POIUM C Y4ETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paboTBhI;

OLIEHMBATh KaueCTBO CBOETO BKJIaJa M KaXIOI'0 y4yaCTHHKAa KOMaHIbl B OOIIMH pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBaTh HWJEU C MO3UIUH HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh NO3UTHBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMYHBIX CHTYaLUAX, HPOSBIATH

TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIUATHBHBIM.

PeryasitTuBHbIe yHUBepCaJIbHbIE yUeOHbIE 1eliCTBUSA
Camoopranu3amnus:
CaMOCTOSITEJIPHO ~OCYIIECTBIISATh IMO3HABATEIBHYIO JICSITEIBHOCT B 001acTH (U3HKKA U
aCTPOHOMUHU, BBIABIIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATCIBbHO COCTABJIATH IIJIaH pemeHI/m paC‘-IéTHbIX 1 Ka4CCTBCHHbLIX 3aJa4, I1IJIaH BbIIIOJTHCHUA
MPAKTHYECKON pabOThI C YIETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U TIPENIOUTCHHIA;
JlaBaTh OIIEHKY HOBBIM CHTYaIlUsIM;
paciupsATh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;



OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO IPYAUIMU B 00JacTH (U3UKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH MHTE/JIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBbI B JESITEIbHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJBTATOB LIETSIM;

BJIQJICTh HABBIKAMU ITO3HABATEIILHOW pe(IIEKCUU KaK OCO3HAHMS COBEPIIACMBIX ICUCTBUU H
MBICJIUTEJIbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

UCTIONIE30BATh MPUEMBI peIICKCUU TSl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHUXKEHHIO;

IIPUHUMATh MOTUBBI U ApI'yMEHTBI APYIUX IPU aHATIU3€ PE3YJITATOB JEATEIbHOCTH;

MPUHUMATH Ce0sl, MIOHUMAas CBOU HEJIOCTATKH U JJOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTyMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMINOKH.

B nponecce nocTukeHUs IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTrPaMMBbl IO GU3KKE ISl YPOBHS
cpeaHero oOmero o0pa3oBaHUs Y OOyYalOUMIUXCS COBEPIICHCTBYETCS SMOIIMOHABHBIA WHTEIUICKT,
MIPEIoJIararonuii chOPMUPOBAHHOCTE:

CaMOCO3HAaHUs, BKIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AYMOILIMOHAIIBHOE COCTOSIHUE, BUIETh
HAIpPAaBIICHUS Pa3BUTHUSI COOCTBEHHON AMOLIMOHANILHOM chephl, ObITH YBEpEHHBIM B cebe;

CaMOpPETyJIMPOBAHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MMOBEJICHNE, CIOCOOHOCTH aalTHPOBATHCS K SMOIIMOHATBHBIM H3MEHEHHSIM U TIPOSIBIISITH THOKOCTb,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHXKEHHUIO LEIH U YCEXY, ONITUMU3M,
WHUIIUATUBHOCTh, YMEHHUE ACHCTBOBATH UCXO/ISI 3 CBOMX BO3MOYKHOCTEH;

AMIIATHH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHUE JIPYTUX, YUUTHIBAThH
€ro IpU OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U COTIEPEIKUBAHUIO;

COIMANTbHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS C APYTHMH JIFOIbMH,

3a00TUTHCS, IPOSBISATH UHTEPEC U pa3periaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI
K konuy o6yuenus B 10 ki1acce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTPAKaTh

c(hOpMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:



JEMOHCTPUPOBAThH HA MPUMEPAX POJb U MeCTO (PU3UKHU B (HOPMUPOBAHUM COBPEMEHHOW HAYUYHOU
KapTUHBI MHpA, B Pa3BUTHU COBPEMCHHON TEXHHWKH M TEXHOJIOTHH, B MPAKTHYCCKOH JEATEITHHOCTH
Joei;

VUUTHIBATh TPAHUIIBI MPUMEHEHHS] HM3yYEHHBIX (PU3NYECKUX MOJENed: MaTephalbHas TOYKa,
WHEepLHaIbHas cucTeMa oTcuéra, abCoNOTHO TBEPIOE TENO, UACANBHBINA ra3, MOJEIH CTPOCHHUS Ta3oB,
KHUIAKOCTEH M TBEPBIX TEJ, TOUCYHBINA AICKTPUUCCKUN 3aps]l IPU peIIeHnH GU3NISCKHUX 3a/1a4;

pacro3HaBaTh (U3HUECKHUE SIBICHUS (IMPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHHUKH,
MOJICKYJISIPHO-KUHETHYECKON TEOPHH CTPOCHHS BEIIECTBA W DJICKTPOJAMHAMUKH: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKECHHE, CBOOOJHOE MaJCHHUE TEIN, JABIKEHHE MO OKPY>KHOCTH,
WHEPIs, B3auMojieicTBre Tel, 1uddy3us, OpOyHOBCKOE TBIKEHHE, CTPOCHHE KUIKOCTEH M TBEPIBIX
TeN, U3MEHEHHEe 00BbEMa TeJa MpU HArpeBaHUM (OXJIAXKIACHWH), TEIJIOBOE paBHOBECHE, HCIApPEHHE,
KOHICHCAIIHS, TUIABJICHHE, KPUCTAJUTU3AalMs, KHUIICHHEe, BIAYKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a
[IPH €r0 HATPEBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY ITapaMeTpaMH COCTOSHUS Ta3a B M30Ipolieccax,
ANIEKTPHU3ALINS TEJI, B3AMMOJICHCTBHUE 3aps/I0B;

OTNHUCHIBATh MEXaHMUYECKOE JBIDKEHUE, UCIOJIB3Ysl (PU3UYECKHE BEJIMYMHBI: KOOpPJIWHATA, MYTh,
MEepPEeMEIEHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, Chjla, MMITYJbC Tela, KUHETHYeCKas JHEPTrus,
MOTEHIIMATbHASI SHEPTUs, MEXaHHUECKas paboTa, MEXaHUYEeCKasi MOIIIHOCTh; MPU OMHCAHUU TPABUIBHO
TPaKTOBaTh (PU3UYECKHUI CMBICT HCIIOJNB3yEeMbIX BEIHYMH, MX OOO3HAYEHUS U EJAMHHUIIbI, HaXOIUTh
(hOpMYJIBI, CBSI3BIBAOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMYUHAMU,

OTMCHIBATh M3yYCHHBIC TCIUIOBBIC CBOWCTBA TEJ W TEIIOBBIC SIBICHHS, UCTIONB3YS (PUINUCCKUE
BEJIMYMHBI: JABJIICHUE Tra3a, TEMIEpaTypa, CPeIHSS KUHETHYECKas YHEPTrHsl XaOTHYECKOTO JIBIIKCHUS
MOJIEKYJ, CPETHEKBAAPATUIHAS CKOPOCTh MOJIEKYII, KOJIMYECTBO TETUIOTHI, BHYTPEHHSS SHEprusi, paboTa
rasa, K03 GUIUEHT MMOJIE3HOTO ICHCTBHS TEIJIOBOTO ABUTATEINS; IPH OMMCAHUU MTPABUILHO TPAKTOBATH
(GU3HYECKUN CMBICT HCIOJB3YeMBIX BEJIUYMH, WX OOO3HAUCHUS W CJIWHHIBI, HAXOIAUTHh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMUMHY C JPYTHUMH BETUYUHAM;

OMKCHIBATh HW3YYCHHBIC DJIIEKTPUYECKHE CBOWMCTBA BEIIECTBA U JJICKTPUUYECKUE SBICHUS
(mporecchl), HUCTHONB3YS (U3MUECKHE BEIMYUHBI: DIEKTPUUECKHMA 3apsij, OJJIEeKTpUYecKoe ToJe,
HaIpsHKEHHOCTH TIOJISA, MOTEHIIMAJ, Pa3HOCTh TMOTEHIMAIOB, MPHU OINKWCAHWHM MPABWIHHO TPAKTOBATH
(GU3HYECKUN CMBICTT UCTIONB3YEMBIX BEIIMYUH, WX OOO3HAYCHHS WM CIUHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTUMHU BETUYUHAMU;

aHAIM3UPOBATh (PU3MUYECKUE TTPOLIECCHI U SABICHUS, UCTIONB3YS (PU3MUECKHUE 3aKOHBI U MPUHITHIIBL:
3aK0H BcemupHoro tarotenus, |, I u 11l 3akonsr HeroToHa, 3aK0H cCOXpaHEHUsT MEXaHUYECKOW SHEPIHH,
3aKOH COXpaHEHHUS WUMITYJIbCa, MPUHITUI CYNEPIIO3UIUNA CHJI, TIPUHITUI PAaBHONPABUS WHEPIUATHHBIX

CHUCTCEM OTC‘IéTa, MOJICKYJIAPHO-KMHCTUYCCKYIO TCOPHIO CTPOCHHUA BCIICCTBA, I'a30BbIC 3aKOHBI, CBA3b



CpenHel KHHEeTHYEeCKOW YHEPTUH TETJIOBOTO JBMKEHHS MOJIEKYN C aO0COIOTHOM TeMIiepaTypoi, epBbIit
3aKOH TEPMOJIMHAMUKH, 3aKOH COXpaHEHHsI AJIEKTPUIECKOTro 3apsia, 3akoH KyrnoHa, npu 3ToM pa3inyarhb
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €Tr0 MaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHUIIBI, 00IaCTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIUIBI JEHCTBUS MAIIMH, MPHUOOPOB U TEXHUYECKHX YCTPOUCTB;
pa3nnyaTth ycIoBHs UX 0€30MacHOr0 MCIOJIb30BAHUS B TOBCEAHEBHOMN KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICAOBAHUIO (PU3NUECKUX SBJICHUH ¥ TPOILECCOB C
UCIIOJIb30BAHUEM TPSMBIX, 1 KOCBEHHBIX M3MEPEHUH, MPH ATOM (OPMYIUPOBATH MpodIeMy/3a1ady U
TUIOTE3Y Y4eOHOT0 IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHUS, IIPOBOIUTH
OTBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh NMPSIMbIE M KOCBEHHBIE M3MEpPEHUS (PU3MYECKHX BEJIWYMH, NPU 3TOM BbIOHpATh
ONTUMAIBHBIA CHOCO0 H3MEPEHUsT M MCHOJb30BaTh H3BECTHBIE METOJBl OIEHKH MOTPEIIHOCTEH
U3MEPECHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MYECKUMU BEIUYMHAMHU C HCIOJIb30BAHUEM MPIMBIX
U3MEpEeHUil, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yAbTaThl IOIYYEHHON 3aBUCUMOCTH
(U3HYECKUX BEIIMYMH B BHJIC TAOJIUI] M TPaHKOB, EIaTh BEIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHUS;

coOmoaTh mpaBuia 0€30MacHOTO TpyHAa IMpH MPOBEACHUM HCCICIOBAHUN B paMKax y4eOHOTO
DKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM W TPOEKTHOM JESATENBHOCTH C  HCIOJIb30BaHHUEM
M3MEPUTEINIbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYAOBAHNUS;

pemaTh pacyE€THBIC 3a/a4M C SBHO 3aJaHHOW (PU3UYECKON MOJEINBI0, MCIONB3ys (U3NYECKHE
3aKOHBI W MPUHITUIBI, HA OCHOBE aHANIM3a yCJIOBHSI 3a7a4d BHIOMpATh PU3NICCKYIO MOJIEINb, BHIICTSATh
busznyeckre BeTUIUHBI U (POPMYIIbI, HEOOXOIUMBIE TSl €€ pellleHus, TPOBOAUTh PACUETHI U OLICHUBATH
PEaNbHOCTH MOJTYYEHHOTO 3HAaYeHHs (PU3NUEeCKON BEIHMUMHBIL;

pemaTh Ka4yeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPECUUBYIO IIEMOYKY
paccyKAeHUH C OTIOPOi Ha U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJIb30BATh MIPH PEIICHUH YYeOHBIX 33a]1ad COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOWCKa, CTPYKTYPUPOBAHMs, HMHTEPIpPETAlMH M TMPEACTAaBICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHOMN
uHbOpMalliY, IMOJYYEHHOM W3 PA3IMYHBIX MCTOYHHUKOB, KPUTHUYECKH AaHAJIM3UPOBATH MOJIYYAEM YHO
uHdopmaIuio;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUUCKHUX U 3apPYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYKAOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAaHUSA MO (PU3MKE B MOBCEIHEBHOHN >XM3HU g OOecreyeHus
0€30MacHOCTH Npu 00palleHn! ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPONCTBAMH, 111 COXPaHEHHUS 37J0POBbsI

U COOJTIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpene;



paboTaTh B IPYyMIIE C BBHIMOIHEHUEM PA3IMYHBIX COLIUATIBHBIX POJICH, MITaHUPOBATH PAbOTY TPYIIIBL,
paIMoHaIBHO pactpeiesaTh 00S3aHHOCTH U IIAHUPOBATH JACATCIIEHOCTh B HECTAHAAPTHBIX CUTYAIIHSX,
aJICKBATHO OIICHUBATH BKJIAJ] KOXKIOTO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PaCCMATPUBAEMO MTPOOIIEMEI.

K konity o6y4yenus B 11 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y O0yUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBAThH HA MPUMEPAX POJIb U MeCTO (pU3MKU B HOPMUPOBAHUN COBPEMEHHON HAay4YHOU
KapTUHBI MHpA, B Pa3BUTHU COBPEMCHHON TEXHWKH M TCXHOJIOTHHA, B MPAKTUYCCKOH EATEIHHOCTH
TOJIEH, IETTOCTHOCTD U €IMHCTBO (PU3UYECKON KApTUHBI MUDA;

VUUTHIBATh TPAHULIBI IPUMEHEHHS U3YYCHHBIX (DU3MUECKUX MOJENeH: TOYSUHBIH JIeKTPUUECKUN
3apsif, yd CBETa, TOUYEUYHbII NICTOYHHK CBETA, Si/IEPHAs MOJEJIb aTOMa, HYKJIOHHAs MO/IeNIb aTOMHOTO s/Ipa
IIpU peleHnr GU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3MUYECKHE SBJICHHUS (IIPOLIECChl) M OOBSICHATH HUX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH ¥ KBAaHTOBOW (DHU3MKHU: DJIIEKTpUYECKas MPOBOJAMMOCTH, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE NEHCTBUS TOKAa, B3aUMOJIEWCTBUE MAarHUTOB, DJIEKTPOMArHUTHAST WHITYKIIHS,
JIEHCTBUE MArHUTHOTO IOJII HAa NIPOBOJHHUK C TOKOM M JBHKYIIMIICS 3apsij, AJIEKTPOMarHUTHBIE
KojeOaHus U BOJHBIL, MPSMOJIMHEHHOE pacHpOCTpPaHEHUE CBETa, OTPaKCHUE, MPEIOMIIEHUE,
unTepdepenims, nudpakuus ¥ NOMSpU3ANMS CBETA, IUCIEpCHS cBeTa, (POoTodNeKTpudecKuil 3 HeKT
(poroaddexrt), cBeTOBOE MAaBlICHHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

ONKCHIBATL M3YYCHHBIC CBOWCTBA BEMIECTBA (DJCKTPHUYSCKHE, MArHUTHBIC, ONTHYECKHE,
AIEKTPUIECKYI0 TIPOBOJUMOCTH PAa3IMIHBIX Cpel) M DIIEKTPOMATHUTHBIC SIBIICHUS (IIPOIECCHI),
UCTIONB3YS (DU3MYECKHE BEIMYUHBI: DIEKTPUUECKHM 3apsiji, cujia TOKa, JIEKTPUUECKOe HaIpshKeHUeE,
AIIEKTPUYECKOE COMPOTHUBICHUE, Pa3HOCTh IMOTEHIMAIOB, 3JEKTPOJBMXKYIIas cuia, paboTra TOKa,
WHAYKIAS MarHATHOTO TIOJs, cwia Awmrepa, cwia JlopeHIa, WHIYKTHBHOCTH KAaTYIIKH, JHEPTHUS
ANEKTPUYECKOT0 U MATHUTHOTO MOJIEH, IEPHOJ] U 4acTOTa KOJeOaHUH B KOJIeOaTeIbHOM KOHTYpE, 3apsaj
U CHJla TOKa B MPOIECCE TaPMOHUYECKUX SJEKTPOMArHUTHBIX KoJieOaHWid, OKYCHOE pPacCTOSHHE U
ONTHUYECKasl CUJIA JIMH3BI, MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIOIB3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS U €IUHUIIbI, YKa3bIBaTh (DOPMYJbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJTUINHAMU;

OMHCHIBATh M3YYCHHBIC KBAHTOBHIC SIBICHUS M TPOIECCHI, MUCIONB3YS (PU3UYECKUE BEITUYHHBI:
CKOPOCTb AJIEKTPOMArHUTHBIX BOJH, AJIMHA BOJHBI M YACTOTA CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO.T
noJiypacraja, YHeprusi CBsI3u aTOMHBIX sIJIep, IPU OMMCAHUU PABUIBHO TPAKTOBATH (PU3HMUECKUN CMBICT
HCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS W CIUHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE TAHHYIO

(1)I/I3I/I‘-I€CKyIO BCJIMYMHY C APYTUMU BCIMYUNHAMUA, BBIYUCIIATH 3HAYCHUC (1)I/I3I/I‘-IGCKOI71 BCJINYHHDBI,



aHAIM3UPOBATh (PU3NYECKUE TIPOIECCHI U ABICHUS, UCTIONB3Ys (PM3MUECKUE 3aKOHBI U MIPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0OBATEILHOTO U MapalIeIbHOTO COETMHEHUS TPOBOAHHUKOB, 3aKOH JIkoymsa—
JleH1a, 3aK0H 3J€KTPOMarHUTHON MHAYKIIUH, 3aKOH MIPSIMOJIMHENHOTO paclpOCTPaHEHUs CBETa, 3aKOHBI
OTpa)KE€HHsI CBETAa, 3aKOHBI MPEJOMJICHUS CBETa, ypaBHeHHe OiHIITelHa a1 ¢GoTodddekra, 3aKOH
COXpaHEeHHsI YJHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXPAHEHUS ANIEKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEeHHsI MacCOBOTO YKclia, TOCTyaaThl bopa, 3aKOH painoakTUBHOTO pacmaja, Py 3TOM pa3inyaTh
CJIOBECHYIO (hOPMYJIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKCHUE W YCIOBUA (TPaHUIIBI, 00IaCTH)
IIPUMEHUMOCTH;

ONpEENATh HANpaBICHUE BEKTOpAa MHAYKLHMHM MAarHUTHOTO IOJII IPOBOJHHMKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopenna;

CTPOUTH U ONKCHIBATh N300pakeHHe, CO3AaBaeMOe INIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3MUECKMX SBICHHH M TPOIECCOB C
UCIOJIb30BAaHUEM NPSMBIX, U KOCBEHHBIX M3MEPEHMIA: MU 3TOM (OPMYIHPOBATH MpodieMy/3anady u
TUIOTE3Y y4eOHOT0 IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEII0KEHHOT0 000pyA0BaHuUs, TPOBOIUTH
OTBIT U (POPMYITHPOBATH BHIBOBL;

OCYILECTBIISATh TPSIMbIE M KOCBEHHBIE M3MEpPEHUS (DM3NYECKUX BEIMYHH, MPH 3TOM BHIOMpPATH
ONTUMAJIBHBIA CHOCO0 HW3MEPEeHHsT W HCIOJIb30BaTh M3BECTHBIE METOJBI OIEHKHM MMOTPEHIHOCTEH
U3MEPEHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MUECKUX BEJIUYUH C HMCIOJIb30BAHHEM MPSIMBIX W3MEPEHUM: MpU
ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTATHl MOJYYCHHON 3aBHCHUMOCTH (PH3MUECKUX
BEJIMYMH B BUJI€ TAOJHII U TPAHKOB, A€TaTh BBIBOJKI 110 PE3yIbTaTaM UCCIIEIOBAHUS;

coOmoaTh MpaBuiia 0€30MacHOTO TpyAa IMpH MPOBEACHUU HCCIEIOBAHUN B paMKax yueOHOro
AKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOM W  TMPOEKTHOM JESATENBHOCTH C  HCIHOJIb30BAaHUEM
M3MEPUTEINIbHBIX YCTPOUCTB U JIAOOpaTOPHOTO 000PYAOBAHNUS;

pemaTh pacyE€THBIC 3a/a4M C SBHO 33aJaHHON (M3NYECKOH MOJENbI0, HCIONB3Ys (hu3nyecKue
3aKOHBI ¥ MPHUHILHUIIBI, HA OCHOBE aHAJM3a YCIOBUS 33Ja4d BBIOUpPATh (PU3MUECKYIO MOJEIb, BBIIEIAThH
¢du3nyeckue BeIMUUHBI U HOPMYJIbl, HEOOXOAUMBIE Ul €€ peleHHs, IPOBOIUTh PACUEThl U OLICHUBATh
PEaNbHOCTb MOIYYEHHOTO 3HaYeHUs] PU3NUECKON BEJTMYHHBI,

pemath KauyeCTBEHHbIE 3aJauyd: BBICTPaMBaTh JIOTMYECKH HENPOTUBOPEUMBYIO LIEMOUYKY
paccyKAeHUI C OMIOPOi Ha N3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKUE SIBJICHHUS;

UCTOJIb30BaTh MPHU PEUICHUH y4eOHBIX 3a7au COBPEMEHHBbIE MH(POPMAIIMOHHbIE TEXHOJIOTUU IS
MOKMCKA, CTPYKTYPUPOBAHMs, HMHTEPHpPETAMH M MPEACTABICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHOMN
nH(bOpMallMY, TMOJYYEHHOM W3 pPa3IMYHBIX HMCTOYHUKOB, KPUTUYECKH AHAJIU3UPOBATH IOIy4aeMYIO

UH(POPMALIHNIO;



OOBSICHATh HPUHIMIBI JACUCTBUS MAalIMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3ivyaTh
YCIIOBUS MX 0€30I1aCHOI0 MCIIOJIB30BaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUSA N0 (U3UKE B MOBCEJIHEBHOW >KM3HU A OOecredeHus
0€30I1aCHOCTH ITPH 00pallleHUH ¢ TPHOOpaMK U TEXHUYECKMMHU YCTPOHCTBAMH, AJIsl COXPAHEHUS 37J0POBbs
U COOTIOACHNS HOPM SKOJIOTMUECKOT0 TIOBEICHUS B OKpY Kalollel Cpee;

paboTatk B rpyIIie ¢ BHIMOJIHEHUEM PAa3INUHBIX COLUAIBHBIX POJIEH, IUTAHUPOBATh pabOTY IPYIIIIHL,
palMOHATIBHO paclpeiessiTh 00s13aHHOCTH U IJIAHUPOBATH AESITEIbHOCTh B HECTAHJAPTHBIX CUTYaLUsX,

a/IeKBaTHO OLICHMBAThH BKJIAJ KaXKJIOTO U3 YYACTHUKOB I'PYIIIBI B peLICHHE pacCMaTPpUBAEMOIl TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB
DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM
Ne ni/m Kontpoabubie  Ilpakruuyeckue | (uuppoBbIe)
MPOrpaMMsbI Bcero
padoThI padoThI o0pa3oBaTejibHbIE
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYYHOTI'O ITO3HAHUSA
11 ®u3uKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' 8 v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bub6nunorexa LIOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
22 Hluramiia ! https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2.3 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Uroro no pazneny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6mmoteka [IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 but6mmoreka [IOK
' Da30BbIC TIEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. QJIEKTPOANHAMUKA
4.1 DJIeKTpOCTaTHKA 10 1 bubmorexa [IOK

https://m.edsoo.ru/7f41bf72
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4.9 IlocTosiHHBIN 271EKTPUYECKHUM TOK. TokH 12 1 bubmuorexa [IOK
B PA3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PezepBHoe Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I1O 68 3 3
[MPOI'PAMME
11 KJIIACC
KosnnyecTBo yacoB DJIEeKTPOHHBIE
HaumeHnoBaHue pa3iesioB u TeM
Ne n/m porpavMmbI Beero Konrpoabubie | Ilpakruuyeckue | (uupposbie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
Paznea 1. JIEKTPOJNHAMUKA
11 MarnautHo€ noJie. DJIeKTpOMarHuTHas 11 1 3 bubmuorexa [IOK
WHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
21 MexaHndeckue U 31€KTPOMAarHUTHBIE 9 1 bubnnoreka [IOK
KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHndeckue U 3J€KTPOMarHUTHBIE 5 1 bubnnoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmorexa [IOK
23 Onrika 10 3 https://m.edscﬂ).ru/?f41097c
Uroro no pazgeny 24
Paznen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH
31 OCHOBBI cIELIMATILHONW TEOPUU 4 1 bubmmorexa [IOK
OTHOCHTEJIbHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 4

Pa3znea 4.

KBAHTOBAS ®U3UKA
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4.1 DJIeMEHTHI KBAHTOBOU OIITHKHA 6 bubmiorexa [IOK
' https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
4.2 Crpoenue atoma 4 https://m.eds00.ru/7f41c97c
bubmuorexa [IOK
4.3 ATOMHOE 71pO 5 https://m.eds00.ru/7f41c97c
Uroro no pazneny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKHU

bu6nmmoreka [IOK
5.1 DJeMEeHThl aCTPOHOMMH U aCTPODUIUKU 7 1 https://m.edsoo.ru/7f41c97¢
Htoro no pazueny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
bu6mmoreka [IOK
01 Obobuaiousee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KomyecTso 1acos Nara DJ1eKTpoHHbIE HHDPOBbIE
n/m Beero Konrpoabubie  IlpakTuueckue | M3yueHusi  o0pazoBaTe/ibHbIe
padoThI padoThI pecypchbl
L Hayensie meroms noomamm ) Butmotera LIOK
Y1 A https://m.edsoo.ru/ff0c32e2
OKpY’KaloIIero Mupa
2 g(())ﬂ;i %ZZ?H(I%I)P(EZI;KI/;B?GHHOI\;I 1 bubmorexa HOK
pYID P https://m.edsoo.ru/ff0c33e6
HAy4YHOU KapTUHBI MUpa, B
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MPAKTUYECKOU NeATEIbHOCTH
monen

MexaHn4ecKkoe JABHXXCHUC.
OTHOCUTENIHLHOCTh MEXaHUYECKOIO

bubmuorexa [JOK

3 neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE IPsSIMOJIMHEHHOE bubnnoreka [IOK
JBIKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IIPAMOJIMHENHOE bubnnoreka [IOK
JBUKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoOe majieHrue. Y CKOpeHue bu6mmorexa [IOK
CBOOOIHOIO MaICHHUS https://m.edsoo.ru/ff0c39cc
7| Nmertme wepmamnot rouen Bumorera LIOK
https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH
A I A Bubmuorera LIOK
‘ . https://m.edsoo.ru/ff0c3be8
orcueTta. [lepBbiit 3akoH HeroToHa
Macca Tena. Cuna. [IpuHuun
9 CyHEPNO3ULINU CUJl. BTOpou 3aKoH bubnmoreka [IOK
HeroToHa 1151 MaTepraabHON https://m.edsoo.ru/ffOc3be8
TOYKU
10 Tperun 3akoH HeroToHa niis but6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
| g s Buniorsa LOK
: https://m.edsoo.ru/ff0c3d00
KOCMHUYECKask CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapdunuent bubnmoreka [IOK

Tpenusi. Cuiia CONnpoTUBIIEHUS IPU

https://m.edsoo.ru/ff0c3f76
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ABMOKCHHUU TCJIa B ) KUJKOCTH NN
rasc

14

[locTynarenbHoE U BpallaTeIbHOE
JBUKCHHUE a0COIFOTHO TBEPIOTO
Tenma. MoMeHT culibl. 11medo cumbl.
YcnoBus paBHOBECHUS TBEPAOTO
Tena

but6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

15

Nmirynbsc MmaTepuanbHON TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOUEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBHYKEHUE

bubmuorexa [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGota u MOIITHOCTD CHUIIBIL.
KuneTtnueckas sHeprus
MaTepuanbHOi Touku. Teopema 00
M3MEHEHUH KHHETHYECKOW
SHEPTHU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[loTenuumanbHas sHEPTUs.
[ToTreHManbHas SHEPTUS YIPYTO
nehOpMUPOBAHHOU MPY>KUHBIL.
[ToreHManbHasg 3HEPrus TeIa
BOJIM3U TIOBEPXHOCTH 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbBIE U
HEMOTeHUUaIbHbIe cUIIbl. CBS3b
paboTHl HEMOTCHITMATBHBIX CHII C
W3MEHEHUEM MEXAHUYECKOU
SHEPrUU CUCTEMBI T€J. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPIUu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopnas pabora
«MccnenoBanue cBsizu paboOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
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npuMepe pacTsHKEHHUsI PE3HHOBOTO
KTyTa»

20

KonTponbhas pabota o Teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHGBIE TIOJIOKEHUA
MOJICKYJISIPHO-KHHETHYCCKOM
TeOpuu. BpOoyHOBCKOE ABMKCHUE.

Tlicppysus

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep JIBUKEHUA U
B3aMMOJICHCTBHS YaCTHI]
BemecTBa. Moaenu cTpoeHus
ra3oB, )KMJIKOCTEU U TBEPIBIX TEN

23

Macca monekyn. KonnuectBo
BeniectBa. [locrosHHas ABoraapo

24

TemnoBoe paBHOBECHE.
Temnepatypa u €€ U3MepeHHeE.
[Ixana remnepatyp Llenbcus

25

26

Wneanpusiit raz B MKT. OcHoBHOE
ypaBHenue MKT

AbconroTHas TeMIepaTypa Kak
Mepa CpeIHEN KUHETHYECKOU
SHEPTHH JIBH>KEHHS MOJIEKYII.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axoH [lanmpToHa. ['a30BEIC 3aKOHBI

28

JlaGopaTopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
pa3peKEHHOTO Ta3ay

29

N3omnporueccsl B U1€aIbHOM ra3e U
uX rpauuecKkoe MpeCTaBICHIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e
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BuyTtpennsisa sueprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
COCOObI €6 U3MEHEHUS.

bubmuorexa [IOK

30 KonuuecTBo TemoTs! 1 padora. https://m.edsoo.ru/ff0c5952
BHyTpeHnHsis sHeprus
OJHOATOMHOI'0 MACAJTLHOTO ras3a
31 Bunb! Terionepenaun Eubmorexa LIOK
https://m.edsoo.ru/ff0c5¢36
VY neapHas TEI0EMKOCTh
32 BernecTBa. KoanuecTBO TEIIOTHI bu6mmoreka [IOK
npu Teronepenave. AnquadaTHbIN https://m.edsoo.ru/ff0c5c36
MIPOIIECC
33 IlepBbIil 3aKOH TEPMOAVHAMUKHA U bubnuorexa LIOK
ero MpUMEHEHHE K U30ITPOIeccaM https://m.edsoo.ru/ffOc5efc
w | Hetoemen mocoun B 10K
' https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunun aevictus u KITJT bubmuorexa [IOK
TEIJIOBOU MAIIAHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/{
37 DKOJIOTHYECKHUE TTPOOIEMBI
TETJIOOHEPTETUKH
38 Sﬁ%i?}?ﬁ?;fas}l’p (1());31/11@ OcHOBBI bubmmorexa [IOK
: https://m.edsoo.ru/ff0c6938
TEPMOTMHAMUKI
KonTtponnHas Ta IO TeM
39 <<1\(;IOJ1P:I)<J;JI;§)HI;26¢?H:HK(;. gCIiOBBI bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3zoBaHue U KOHICHCAIIHS. bu6mmoreka [IOK

Hcnapenue u KuneHue

https://m.edsoo.ru/ff0c63b6
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AOCOII0THAS ¥ OTHOCHTEIbHAS

41 BJIA)KHOCTH BO31yxa. HachIeHHBIN bubsmorexa LIOK
nap Ayxa. = https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnmnueckue u
g | denbeom Ao Bumorea 110K
P A https://m.edsoo.ru/ff0c65f0
kpuctaybl. CoBpeMEeHHbBIE
MaTepHuabl
p | o g B 10K
e . fapit ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [IOK
44 VYpaBHeHue TerioBoro 6anaHnca https://m.eds00.ru/ff0c6820
45 gﬁii:pﬁzaeliifl; iJ:i' s1. J[Ba BuIa bubmorexa LIOK
P DAL a https://m.edsoo.ru/ff0c6bcc
AIEKTPUUYECCKUX 3apsIOB
[TpoBOAHMKY, TUINEKTPUKH U
16 MOJIYTIPOBOJHUKHU. 3aKOH bub6mmorexa [IOK
COXpaHEHHS AICKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
g | Eomcasterne apason. Saxon Bumores 110K
Yomd. y https://m.edsoo.ru/ffOc6ces
AICKTPUICCKUN 3apsi]T
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHuun cynepno3uuuu bu6nmmorexa [IOK
JIEKTPUUCECKUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
) | oo oo Bumorera 10K
' HHatt https://m.edsoo.ru/ff0c6f00
TTOTEHITNAIOB
[TpOBOTHUKY M TUAJIEKTPUKH B Butmorexa [OK
50 ANMEKTPOCTATHYCCKOM II0JIE.

HHBHGKTPH‘IGCK&H IMPOHUIACMOCTDH

https://m.edsoo.ru/ff0c7018
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51

OnexrpoeéMkocTs. Konnencatop

bubmuorexa [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOIO0 KOHJIEHCATOpa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopras pabota
"M3MepeHue 31eKTpOoEMKOCTH
KOHJIeHcaTopa"

54

[TpyHIMT NeCTBYUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAIILHOTO
amrmapara, CTpyHHOI o IpuHTepa.
DNeKTpOCTaTHYECKAs 3aIlNUTa.
3a3emiieHHe IEKTPOIPUOOPOB

55

DNEKTPUUECKUN TOK, YCIOBUS €70
cymectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporusnenue. 3akoH OMma 1ist
y4acTKa [enu

56

[MocnenoBaresnbHOE,
napajuieIbHOE, CMEIIaHHOE
COeIMHEHUE MPOBOJHUKOB.
Jlabopartopnast pabota «3yuenue
CMEIIAHHOTO COSUHEHHUS
PE3UCTOPOBY

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

57

Pabora 1 MOIIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
JIxoyns-Jlenna

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1 1OJIHOM
(3aMKHYTOM) 3J1EKTPUUECKOI LIenu.
Kopotkoe 3aMbIkaHue.
JlaGopaTopHas pabora
«M3mepenne DJIC ucTouHrka ToKa

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc7ae0



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

" €TI0 BHYTPCHHECTO
COIIPOTUBJICHUA»

59

DneKTpOHHAas IPOBOAUMOCTh
TBEPABIX METAJUIOB. 3aBUCHMOCTb
COINPOTHUBIIEHUS METAIIIIOB OT
TEMIIEPATYpPHI.
CBepxnpoBOIUMOCTb

60

DNEeKTpUUECKUH TOK B BaKyyMe.
CBouCTBa 3JIEKTPOHHBIX IYYKOB

61

[TosrynpoBoTHUKY, UX
COOCTBEHHAs M ITPUMECHasI
npoBoauMocTs. CBoKCTBa p—N-
nepexona. IlomynpoBogHukoBsie
puOOpbI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUU TOK B paCTBOPAX M
pacriaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS JUCCOLIUAITHS.
DNeKTpOIH3

bubmuorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUUECKUH TOK B raszax.
CaMOCTOSITENbLHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Momnnus. [Imazma

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

64

DieKTpUIecKre IpUOOPHI U
YCTPOMCTBA U MX MPAKTHUECKOES
npuMeHeHue. [IpaBuia TEXHUKH
0e30MmacHOCTH

bubmuorexa [IOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o0maromuit ypok
«INEKTPOIMHAMHKA

bubmuorexa [IOK
https://m.edsoo.ru/ffOc88be

66

KonTtponbHas paboTa o Teme
«Inexrpocrartuka. [locTossHHBIN
3JeKTpudeckuil Tok. Toku B
Pa3IMYHBIX Cpeaax»

bubmuorexa [IOK
https://m.edsoo.ru/ff0c8a8a



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

o EZéZI;J;HFEI)HTZBI(;K. KonTtponbHas . Butmmotexa LIOK
o " https://m.edsoo.ru/ff0c8c56
DJIEKTPOIMHAMHKA
68 PesepBHblil ypok. O6001maromui 1 bu6mmorexa [IOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOT'PAMME
11 KJIACC
Ne KosmmyecTBo yacos JlaTa Dj1eKTPOHHbIe HH(POBLIE
Tema ypoka
n/m Bcero Kontpoasnbie | IlpakTudyeckme  HM3y4YeHHs  oOpa3oBaTesibHbIE
padoThbI padoThbI pecypchl
ITocTosiHHBIE MATHUTHI M X
|| e Mammos | Busore 101
: . https://m.edsoo.ru/ff0c9778
UHAYKIMH. JIMHUY MarHUTHOU
UHTYKIAN
MarauTtHoe I10JIe TPOBOIHMKA C
2 ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [HOK
BzanmoeiicTBrE IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
y | oo piors e | 1 Busore 101
https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBEe MarHUTHOTO I10OJI Ha
MIPOBOJIHMK ¢ TOKOM. Criia
4 Awmmnepa. JlabopaTopHas pabora 1 1 bubmmorexa [IOK
«cecnenoBanue neiCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PaMKy €
TOKOM»
5 JelicTBr€ MArHUTHOTO TIOJISI HA 1 bubnuorexa [IOK
JIBIDKYIIYIOCS 3apPSDKCHHYIO https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

yactuiy. Cuna Jlopenma. PaGora
cuiibl JIopeHia

DJIEKTPOMAarHuTHasl UHIYKIUS.
IloTOK BEKTOpa MarHUTHOU
uaaykuuu. 3/1C unnykuun. 3akoH
ANEKTPOMATHUTHON WHAYKITUH
Dapanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUS
BHCKTPOMaFHHTHOﬁ UHAYKIOUW

but6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIIEHUE
camounaykimu. IJC
CaMOMHIYKIMHU. DHEPTHst
MAarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE 1OJIe

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

TexHu4eckne ycTpomucTBa U ux
IIPUMEHEHHE: TIOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHHTHI,
AIIEKTPOJIBUIaTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
WHAYKLIIMOHHAsSI I1€Yb

10

O606maromuii ypok «MarautHoe
noJje. DIeKTpOMarHUTHas
HUHIOYKIHWS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KoHnTponbHas paboTa mo teme
«Mar»aurtHoe 1oJe.
DJIEKTPOMAarHuTHasl MHIYKIUS»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOHBIE MEXaHUUECKHE
kosnebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOoJeOaHuH.
IIpeBpaiienne sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06



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

13

Jlaboparopnas pabota
«HccnenoBanne 3aBUCUMOCTH
neproa MalbIX KojieOaHui Tpy3a
Ha HUTH OT JUTMHBI HUTH ¥ MacChI
rpy3a»

14

KonebarenbHbIM KOHTYP.
CBOOOIHBIE PTIEKTPOMArHUTHBIC
KoieOaHus B UacaIbHOM
Kosie0aTeIbHOM KOHTYpE.
AHaJ'IOFI/IH Me>1<11y MCXaHUYCCKNIMHN
)41 BHGKTPOMaFHI/ITHLIMI/I
KOJIEOAHUSIMH

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHna. 3akoH
COXpPAaHEHUs SHEPTUH B UJCATHHOM
KoJie0aTeTbHOM KOHTYpE

bubmmnorexa IHIOK
https://m.edsoo.ru/ffOch9c4

16

IIpencraBnenue o 3aTyXarOUUX
KosieOaHuAX. BoIHYXIeHHbIE
MeXaHU4YeCcKHue KojeOaHusl.
Pe3onanc. BeinyxneHnsie
OJICKTPOMAarHuTHBIC KoJe0anus

bubmunorexa IHIOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunycouaanbHBIA TEPEMEHHBIN
TOK. MOIIIHOCTb IEPEMEHHOTO
TOKa. AMIIUTYTHOE U
JIEUCTBYIOLIEE 3HAYECHHUE CUJIB
TOKA U HaIIPSKEHUS

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBoactso,
nepeaayva u nmoTpedaeHue
JIEKTPUYECKON SHEPrun

19

VYCTpoUCTBO U MPaKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO
3BOHKA, F€HEPATOpa IIEPEMEHHOTO
TOKA, JIMHUH dJIEKTponepeaay

bubmuoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTHYECKHUE PUCKHU TTpU
IMPOU3BOACTBE JJICKTPOSHCPIUM.

20 Kynbrypa ncnons3oBanus
AJIEKTPOSHEPTUU B MOBCETHEBHOU
KU3HU
MexaHu4ecKre BOJTHBI, YCIOBUS
pactpoctpanenus. [lepuon.
21 CKOpOoCTh pacpoCTpaHEHUs U EH6H,HOTeKa 0K
https://m.edsoo.ru/ffOcca54
JUTHA BOJTHEL. [lonepeuHsbie u
MIPOJIOJTHHBIC BOJTHBI
22 3ByK. CKOpOCTHh 3BYyKa. [ pOMKOCTh bubnmnoreka [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJTHBI, MX
23 cBOMCTBA U ckopocTh. [lIkana BH6H_HOTeKa 0K
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMATrHUTHBIX BOJH
[TpUHIATIBEI PAANOCBS3U U
24 TeneBuaeHus. Pa3Butue cpencTs
cBs13U. Pagnonokanus
o5 KonTponbhas pabora «Konebanus bubmuorexa [IOK
Y BOJTHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeitHOE
26 pacupoCTpaHEHUE CBETA B bubnuorexa [IOK
oHOpOAHOM cpene. ToueyHbIit https://m.edsoo.ru/ffOcd350
HMCTOYHUK CcBeTa. JIyd cBera
OtpakeHue cBeTa. 3aKOHBI
27 oTpaxkenus ceta. [locTpoenue BH6H_HOTeKa LOK
- https://m.edsoo.ru/ffOcd4e0
M300paKEHUH B IJIOCKOM 3epKalie
[Ipenomnenue ceera. [lonnoe
28 BHYTPEHHEE OTPAKCHUE. bubmuoreka [JOK

[IpenenbHBIA yToa MOIHOTO
BHYTPEHHETO OTPaKCHHUS

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29

Jlaboparopnas pabota
«3mepenune nokaszarens
NPEJIOMJICHHUS CTEKIIa»

bubmunorexa IHIOK
https://m.edsoo.ru/ffOcd67a

30

JInn3sl. [Hoctpoenue
u300paxenuii B munze. opmyna
TOHKOM JIMH3bI. Y BEJIMYCHHE
JIUH3BI

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

31

Jlaboparopnas pabota
«HccnenoBanue CBOMCTB
N300paKeHUH B IMH3AX»

32

Hucnepcus cBera. CrioxxHbIN
cocTas Oenoro cBeta. L[Ber.
JlaGopatopHas pabota
«Habnronenue nucnepcuu cBeTay

33

NuTtepdepennys ceera.
Judpakuus ceera.
JudpaximonHas pemeéTka

bubmunorexa IHOK
https://m.edsoo.ru/ffOced22

34

IlonepedyHOCTh CBETOBBIX BOJIH.
Iosgpusanus ceera

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTrueckue npudopsl U
YCTPOMCTBA U yCIOBUSA UX
0e301acHOro NPUMEHEHUs

36

['panutbl TPpUMEHUMOCTH
KJIACCUUECKOW MEXaHHUKHU.
[locTynaTel cienMalbHOW TEOPUH
OTHOCUTCIBbHOCTHU

bub6mmoreka LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENIHLHOCTD
OIHOBPCMCHHOCTH. 33MCHH€HI/I€
BPCMCHHU U COKPAIICHUC NJIMHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa4?2

38

OHeprust 1 UMIYJbC
PENATUBUCTCKOW YacTUIlbl. CBS3b
MAacchl ¢ SHEPTHUEH U UMITYIbCOM.
OHeprus MoKos

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Konrponsnas padora «OnTHka.

bubmunorexa IHIOK

39 OCHOBBI CICUMAIILHO TEOpHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®oronsl. Dopmymna [Inanka. bubnnorexa [HOK
OHeprus ¥ uMIynbe GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Bubnnotexa LIOK
41 poroddpexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
I e B 10K
' https://m.edsoo.ru/ff0d015e
«Kpacnast rpanuna» gorosdpekra
13| Toboncws, Rmacseoron ncsiorans Bubmiorera LIOK
’ https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
MPAKTHYECKOE IPUMCHCHUE:
44
dboTorneMeHT, POTOAATUHK,
COJIHEUHast OaTapesi, CBeTOIHO]T
45 Penrenue 3agad mo reMme butmmoreka [IOK
«I1eMEHTHI KBAHTOBOM OITHKHY https://m.edso0.ru/ff0d0302
Monpens atoma TomcoHa. OnBITE
16 Pesepdopna o paccestauro a- bubnuoreka [IOK
yacrtull. [I1anetapHas Mozensb https://m.edsoo.ru/ff0d091a
aroma
but6mmoreka [IOK
47 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
Nznydenue u moriomeHue
48 (OTOHOB IMPU MEPEXOJIe aTOMa C bubnuorexa [IOK
OJIHOTO YPOBHS DHEPTHUHU Ha https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl crieKTpoB
49 BonHoBEIE cBOMCTBA YacTHII. but6mmoreka [IOK

Boanel ne bpouis.

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0ca8

KoprmyckynsipHO-BOTHOBOW
nyanu3M. CIoHTaHHOE 1
BBIHY)KJICHHOE M3JTy4CHHE

50

OTKpbITHE PaUOAKTUBHOCTH.
OmnsiThl Pesepdopra nmo
OIIPEJIeNICHNIO COCTaBa
PalMOAKTUBHOTO U3ITYYEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CeowuctBa anbda-, 6era-, raMma-
u3ydeHus. BiausHue
paI[I/IOElKTI/IBHOCTI/I Ha JKX1UBBIC
OpTaHU3MBI

52

OTKpBITHE IPOTOHA U HEWTPOHA.
N3oronsl. Anbda-pacna.
ONEeKTPOHHBIM U TO3UTPOHHBIN
Oera-pacnan. ['amma-usnydeHue

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

53

DHeprus CBSI31 HyKJIOHOB B sJIpe.
SlnepHble peakuuu. AnepHbin
peaktop. [Ipo6iemsr,
MEePCIEKTUBBI, IKOJIOTHUECKUE
ACIMEKTHI IICPHOU IHEPIETUKH

bubmmnorexa IHOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTHLIBI.
OTtkpbiTHE TO3UTPOHA. MeTo b
HaOJII0ACHUS U PETUCTpaLU
aeMeHTapHbIX yacTull. Kpyribrit
cToi «PyHJaMEHTAJIbHbIE
B3anmMoJeucTBUA. EMMHCTBO
(bu3nUeCKOH KapTHHBI MUPA»

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

55

Bun 3Be3nnoro neda. Co3sesnus,
SAPKUE 3BE3/bl, INIAHETHI, UX
BuauMoe asmxenue. ConneuHas
cHcTeMa



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

56

Comnuite. ConHeunas akTUBHOCTD.
Uctounuk sneprun CosHua u
3BE3]

57

3BE3 MBI, KX OCHOBHBIC
XapaKTEpUCTUKU. 3BE3/1bI TJIaBHOW
IIOCJIEI0BATENIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. COBpeMEHHbIE
MPEJICTAaBICHUS O MPOUCXOKIECHUN
u 3Bomronuu CoJHIIA U 3BE3

58

Mnineuns [IyTe — Hama
I"anaxrtuka. Ionoxenue u
nemxkenne Cosnna B ['anakTuke.
I"anaktuky. YepHbIE ABIPBI B Apax
rajgakTUK

59

Bcenennas. Pa3zberanue rajgakTHK.
Teopust bospmoro B3peIBa.
PenukroBoe uznyudenue.
MeTtaranakTaka

60

Heperennbie npo0iaembl
ACTPOHOMMHU

61

KonrponbHas pabora «1eMeHTHI
ACTPOHOMMHU U aCTPOPUIUKM»

62

O6o06mmaromuii ypok. Ponb pusuku
¥ aCTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITHMAJIbHON B
ITHYECKOH cdepax NesTeTbHOCTH
YyeJIoBeEKa

63

O60o06marommii ypok. Pois u
MeCTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHON Hay4YHON KapTUHE
Mupa

64

O606maromuii ypok. Poib
du3HUecKOi TeopHn B




(bopMHpOBAaHUY NPEICTaBIECHUH O
¢buznyecKoil KapTuHe MHUpa

65

O6o6maromuii ypok. Mecto
(bu3nUeCKOil KAapTHHBI MUPA B
00111eM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPE/ICTABICHHIA O TPUPOJIC

66

PesepBHbIil ypok. MarautHoe
1oJie. JIeKTpOMarHuTHas

HHIOYKIOUA

67

Pe3epBHbIii ypok. OnTHKa.
OCHOBHI cTIEITUATBHOM TEOPUH
OTHOCHUTEIILHOCTH

68

Pesepneiii ypok. KBanToBas
¢u3uka. DI1eMEeHTbl aCTPOHOMUM U
acTpoPpH3UKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYUEHUKA

» Gusuka, 10 xracce/ KacbsiHoB B.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AxkunonepHoe obmecTBo «M3natensctBo «IIpocemenue»

» ®usnka, 11 knacce/ Kacesaos B.A., O611ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO

«IPODAy; Axtmoneproe oobmecTBo «M3marenbctBo «IIpocBemenne

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

B.A. KacesHoB: Tematnueckoe u noypouyHoe miaanuposanue — 10 knacc, 11 kmacc, M.,
Hpoda, 2018 1.

N.A. Uponosa: ®usuka. CoopHuk 3ananuii u recto 10-11. M., Bianoc,2021r.

JI.A. Kupuk: ®usuka. CaMmocTosITeNIbHBIE U KOHTPOJIbHBIE paboThl. MeXaHuKa.

MonekynspHas ¢puzuka. DIEKTPUIECTBO U MarHETU3M. U JIp.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. EIMHAA KOJUIEKIIMA HUPPOBBIX OBPA30OBATEJIbBHBIX PECYPCOB
http://school-collection.edu.ru/

2. OJIEKTPOHHOE ITPWJIOXXEHUME K YYEEHUKY ®U3UKA 10-11 KJIACC
Kunematuka

1. OTHOCUTENBHOCTH CKOPOCTEH (JBM)KEHUE HABCTPEUY)

2. OTHOCUTENBHOCTH CKOPOCTEN (ABM>KEHUE B OJTHOM HAIPaBICHUHN)

3. OTHOCUTENBHOCTH CKOpOCTEN (ABMKEHUE N0 yriioM 90 rpaaycos)

4. IlepBas kocMHUYECKasi CKOPOCTb

5. YckopeHue cBOOOIHOr0 MaJieHusl Ha pa3IMYHbIX BBICOTAX

6. bauuctuka. oner mynu

JnHamuka

1. MnepunanbHas cucTeMa oTcueTa

2. Bropoii 3akon HeroToHa

3. Tpertnii 3akoH HetoTOHA

4. Bec tena



5. 3aKOH COXpaHEHMsI UMITyJIbCa

6. PeakTuBHOE IBM)KEHUE

7. 3aKOH COXpaHEHHUs SHEPTUU

8. 3aKOH COXpaHEHHUs SHEPTUU (MPYyKUHA)
9. MouHocTh

MonexyssipHas pu3uKa

—

. Mudbdysus B raze

. Onpit Ll TepHa
. TeMnepaTypHBbIE IIKaJIbI

. JlapieHue rasa

2
3
4
5. 3aBHUCHUMOCTh KHHETHUECKON SHEPTHH MOJIEKYI OT TeMIlepaTyphbl
6. M3oTepmuueckuii mpouece

7. N306apHblii mporiecc

8. M30xopHbIi poriece

9. IlepBbIit 3aKOH TEPMOAMHAMUKH (M30XOPHBIHN MPOIECC)

10. IlepBeIii 3aKOH TEPMOIUHAMUKHN (M300apHBIN MTPOIIECC)

11. Ucnapenue

12. HacwliieHHbI# nap

13. 3aBUCHMOCTbH aBJICHUS HACHIIIEHHOTO Mapa oT o0beMa

14. Kunenue

15. Kputnueckoe cocTostHUE

16. KanwnsipHble sBICHUS

17. AHu30TpOINs KPUCTAIIIIOB

DneKTpoJuHaAMHUKA

1. 3akon Kymnona

. 3amaum no Teme "B3aumMopeiicTBue 3apsaoB"

. [IpuHIuUI cynepno3uuuu nojuaen

. JINHUM HaIIPSHKEHHOCTH JIEKTPOCTATHYECKOTO MO

. JInHUM HaNPSHKEHHOCTH OJHOPOHOTO JIEKTPUYECKOTO MO

. JINHUM HaNPSHKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIS 3apsI0B

. [IpuHIuI cynepno3uuuu nosuen

. SIBnenue SHCKTPOCTaTquCKOﬁ HHAYKIIUU

O 00 I O W»n b~ W DN

. DIIEKTPOEMKOCTh KOH/IEHCATOpa

OJIEKTPOAMHAMUKA



1. DnexTponus

2. IlonynpoBOAHUKOBBII THOJ

3. DnexTpoHHO-Ty4YeBas TpyOka

4. UckpoBoii pa3psg

5. BakyyMHBIii 1HOJT
OJIEKTPOMAI'HUTHOE I10JIE

1. OnwiT OpcTena

. [IpaBusno OypaBuuka

. Cuna Amnepa

. [IpaBuno nesou pyku

. Cuna Jlopenna

. IIpaBuiio neBoM pyku AJisl 3apsHKEHHON YaCTUIBI B MATHUTHOM T10JI€
. 3aKOH AJIEKTPOMArHUTHON UHIYKITUU

. [Ipy>kxMHHBIN MasgTHUK

O 00 I O N b~ W DN

. KonmebGaTenpHbIi KOHTYD

10. AHanorust MeX1y MEXaHUYECKUMH U JIEKTPOMarHUTHBIMU KOJIeOaHUAMHU
11. DnekTpoMarHuTHBIE BOJIHBI

12. IlpuHuuns! paguonepesadyu U paguonpuema
13. llkana 37€KTPOMarHUTHBIX BOJIH

OIITHUKA

1. ITocTpoenune n300paxxeHUs B TNIOCKOM 3epKasie

. [Ipenomiienne cera

. JIunza

. [loctpoenue nzobpakeHNi, TaBaeMbIX JINH3AMHU
. Marepdepennus BosH

. Audpaxims

. JudpaknronHas pemeTka

. Audpaxus Ha menu

O o0 I O »n B~ W DN

. lonspuzauus

10. OnbIT ¢ TypMaIHOM

11. KopryckynsipHO-BOJIHOBOW Ayaanu3M

12. JlaBneHue cBeTa ¢ TOYKU 3pEHUS BOJTHOBOM TEOPHUH

13. /laBjieHuE cBETa C TOUKHU 3pEHUSI KOPIYCKYJISIPHOM TEOPUHU

14. ®oTtordpdext



15. 3akons! poTorddexra

16. JIuneitHble CIEKTPBI

17. Cnexktpockon

ATOMHAS ®U3UKA

1. Atom

2. OmnsiT Pezepdopaa

3. UHayurpoBaHHOE U3JIYyYEHUE
4. SIBnenue paguOaKTUBHOCTH
5. IlpoHuKaromas CnocOOHOCTh PAIUOAKTUBHOTO U3TYUCHHS
6. Slnepnas peakuus

7. lenenue siaep ypaHa

8. LlertHas simepHast peaxius
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