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®denepasibHass paboyas mporpaMMa 1o ydeOHOMY mpenamery «®Dusnka» (0a30BBIN
ypoBeHb) (mpenMeTHas o0nacth «EcTecTBeHHO-HAy4HBIC MPEIMETH») BKJIFOYACT
MOSICHUTEIILHYIO 3aIIUCKY, COJIep)KaHne OOYYCHHUS, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHHUSI
HpOTrpaMMBI 110 (PU3HKE, TEMATHIECKOE TUNIAHMPOBAHUE.

[TosicHuTeNbHAS 3amKCKa OTpaXkaeT OOIIMe IENW U 3aJauyd M3Y4YeHHs (DU3HKH,
XapaKTePUCTHKY TICHXOJIOTHYSCKUX MPEIINOCHUIOK K €ro W3YYCHHIO O0ydJaroIuMHUcs,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakKKe MOJIXOAbI K OTOOpY CoOJIepIKaHHs,
K OTIPEICIICHUIO TUTAHUPYEMBIX PE3yIIbTaTOB.

CoxepxaHre OOYYCHHsSI pacKpbIBacT COJACpKATEIbHBIC JUHHH, KOTOPHIC
NpeIaraloTes I 00sI3aTeILHOIO M3YUYCHHs B Ka)IOM KJIACCe HA YPOBHE CPEIHErO
o01mero oOpazoBaHwms.

[Tnaampyemple pe3ylbTaThl OCBOSHHS MPOrpaMMBI 1O (U3MKE BKIIOYAIOT
JMYHOCTHBIC, METAlpPEIMETHBIC PE3yJIbTaThl 3a BECh IEpHOA OOYYCHHS Ha YpPOBHE
cpeaHero o0mero oOpa3oBaHus, a TaKXKe MPEIMETHBIC TOCTHIKCHUS O0Yydaromerocs
3a KaXKIbIH TOJ 00yUYCHHUS.

MNOACHUTEJBHASA 3AIINCKA

[Tporpamma o guzuke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO 00IIEro 00pa30BaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUN U TPEOOBAaHUMN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbIx B OI'OC COO, a Takxke ¢ yuyéTom
benepanbHON paboyeil mporpaMMbl BOCOIUTAHUS U KOHUEMUWU TPENOIaBaHMs y4eOHOTO
npenmetra «®Duszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Depepanuu,
peanu3yronmmx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConeprxkaHue mporpamMmsl 1o (pU3KMKe HAMpPaBJIEHO HA OPMUPOBAHUE ECTECTBEHHO-
Hay4YyHOU KapTuHBI Mupa oOydarommxcsi 10-11 kjaccoB mpu oOyueHWH HX (PHUUKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITENBbHOCTHOrO mnonaxona. IIporpamma
no ¢usnke coorBeTcTBYeT TpeOoBaHusiM @I'OC COO K mIaHUPYEMBIM JTUYHOCTHBIM,
NPEAMETHBIM W METalpeAMETHBIM pe3yjibTaTaM OOyYeHMs, a TakKe YYHUTHIBACT
HEOOXOJUMOCTh peau3allid MEXIPEAMETHBIX CBsi3eld (UMK C €CTEeCTBEHHO-
HAay4YHbIMU YUYEOHBIMH TpeAMeTamMu. B Hell ompenenstorcs OCHOBHBIE LENH M3Y4YEHUs
¢u3MKM Ha YPOBHE CpeIHEero oOlmiero oOpa3oBaHUs, IUIAHUPYEMbIE pE3yJIbTaThl
OCBOCHHMSI Kypca (U3HMKHU: JTUYHOCTHBIE, METalpeIMEeTHbIE, IpeIMeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAECT:

IUTAHUPYEMbIE pe3yJIbTaThl OCBOEHUSI Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yJIbTaThl 10 ToAaM 00yUYEeHMUS;

cojiep>kaHue yueOHoro npeamMera «Pusnka» mo rojaam oOydeHusl.

[Iporpamma o ¢Qu3uke MOXKET OBbITh HCMOJb30BaHA YUUTEISIMU KaK OCHOBA
JUTSl COCTaBJICHUSI CBOMX pabouux mporpamm. [Ipu paspabotke paboueit mporpammbl



B TEMaTHYECKOM IUIAHUPOBAHUM JOJIKHBI OBITH YUYTEHBl BO3MOXHOCTH UCIOJIB30BaHUS
ANIEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONIUXCA y4eOHO-
METOJMYECKUMU MaTepHaiaMu (MyJIbTUMEIUHHBIE TPOTPaAMMBbI, JIEKTPOHHBIC YYEOHUKU
U 3aJa4HUKH, DJCKTPOHHbIE OWUONMMOTEKH, BHUPTyajbHBIE J1a0OpaTOpUH, HUTPOBBIC
POrpamMMbl, KOJUIEKIIMM LHU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOIHUMH
JTUAAKTUYECKUE BO3MOYKHOCTH HMH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
CoJIep>KaHUe KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaAHMH.

[Iporpamma mo (pU3MKE HE CKOBBIBAET TBOPYECKYIO WHULMATUBY YUYUTENEH U
IPENOCTABISIET BO3MOXXKHOCTh Il peaju3aldd PA3IMYHBIX METOJUYECKHX MOJIX0I0B
K OpraHu3anuud oO0y4yeHHs (U3HKe MpH YCIOBUH COXPAHEHHUS O0S3aTeIbHOW YacTH
CoJIep KaHMs Kypca.

du3uka Kak Hayka 0 Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAsi B KaueCTBE
y4eOHOro mIpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIM BKIJIAJ B CHCTEMY 3HAHHM
00 okpyxatomieM wMupe. LlkonbHbIE Kypc GU3HMKM — CHUCTEMOOOpa3yroIuid
JUISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHUE 3aKOHBI JeXKAaT
B OCHOBE IIPOLIECCOB U SABJICHMI, HM3ydyaeMbIX XHUMHEH, Ouosorueil, Qpuznueckou
reorpadueit u actpoHomueil. Mcnosb3oBaHUEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKUX
3HAHMI OmpeneNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B cdepe
OPHEPreTUKH, TPAHCIIOPTAa, OCBOCHHMS KOCMOCA, I[IOJYYEHUS HOBBIX MAaTepHaJOB
C 33/IaHHBIMM CBOMCTBaMU M Apyrux. lM3yueHue (QU3MKM BHOCHUT OCHOBHOM BKIJIAJ
B (QopMHUpOBaHHME  E€CTECTBEHHO-HAy4YHOH  KapTHHBI MHpa  OOydYaroImxcs,
B (hOpMHUpOBaHHE YMEHUI IPUMEHATh HAYUHBINA METO/] IO3HAHUS [IPH BBIITOJIHEHUU UMH
y4€OHBIX UCCIIEI0BAaHUM.

B ocHOBY kypca hu3uku 1151 YpOBHS CpETHETO 00I1ero o0pa3oBaHus MOJI0KEH Pl
U7ei, KOTOPbIE MOXHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3NKU 00beTUHEH
BOKpYr ¢usnueckux Tteopuil. Benymwum B Kypce sBisieTcss (OpMUpPOBaHUE
IIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus nOpeanojaraeT MCIoJIb30BaHHUE
I'YMaHUTapHOTO NMOTEHIMaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIeCTBa, a TaKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoesn npuxnaomoti nanpaenennocmu. Kypc puU3uKy mpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peansyercs MocpeCTBOM BBEICHUS PJIEMEHTOB COJIEP KaHMS,
MOCBSALIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBIC
Pa3BUTHEM TEXHUKH M TEXHOJIOTH, a TakKe OOCYXIEeHUS NpoOJeM palMOHAIbHOIO
PUPOAOTIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.



Crep>KHEBBIMU DdJIEMEHTaMU Kypca (QHU3MKA Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBJISAIOTCA  (Qu3nyeckue Teopuu (GopMUpPOBAHUE MPEACTABICHUM O
CTPYKType MOCTpPOEHHUsI (U3HUECKONH TEOpHH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUSAX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH
TEOPHUA, /ISl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (PM3UKH peaqn3yeTcs MPekIe BCEro
3a CY€T OpraHU3alNU SKCIIEPUMEHTAILHON AesTeNbHOCTU 00yyatomuxcs. Jis 6a30Boro
ypOBHS Kypca GU3UKH — 3TO UCIIOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJaOOPATOPHBIX PabOT, KOTOPHIE B MporpaMMe 1o (hu3rKe 00beAMHEHBI
B OOIIMI CIIMCOK YUYEHUYECKHUX MPaKTUUECKUX paboT. Brinenenre B yka3aHHOM IepeuHe
7abopaTopHbIX pabOT, MNPOBOAUMBIX JUII KOHTPOJISI MU OIEHKH, OCYILIECTBISETCS
y4aCTHUKaMU 00pa30BaTeIbHOTO MPOIecca UCXO/s U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHallleHus kabunera ¢pusuku. [Ipu 3ToM obecrieunBaeTcsl OBIAJEHUE 00YUarOIIMMHUCS
YMEHUSIMH  NPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEIOBAHUA 3aBUCHUMOCTEH
¢u3MYECKNX BETUYHMH U TIOCTAHOBKY OTBITOB 10 MPOBEPKE MPEATI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHue yAenseTcs pelIeHHI0 pacu€THBIX M KAaueCTBEHHBIX 3a/ad.
[Ipy sTOoM 1151 pacy€THBIX 3a/ad MPUOPHUTETOM SIBJISIOTCS 3aayd C SIBHO 33JaHHOMU
(¢u3nyecKol  MOJENBIO, IO3BOJSIOLIME TNPUMEHSATh  HU3YYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fiena Kypca, Tak U MHTETPUPYS 3HAHUS U3 PA3HBIX
pazaenoB. [l KaueCTBEHHBIX 3ajjad MPUOPUTETOM SIBIISIOTCS 33aJaHUSl HA OOBSICHEHHE
NPOTEKaHUsl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue
BbIOOpa (PU3HYECKON MOJAEIIN JJI CUTyalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu GI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrneyeHuro yueOHoro mpouecca 0a30Bblil ypOBEHb Kypca (PU3UKHU HA YPOBHE CPETHETO
o0miero o0pa3oBaHUs OJKEH U3y4aTbCs B YCJIOBUSX MPEIMETHOro KaOuHeTa (hU3MKU
WIM B YCJIOBHUSIX HWHTEIPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuHeTe Gu3MKu JODKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYI0BaHHE
JUISL BBIMOJHEHUS yKa3aHHBIX B IpOrpaMMe Mo (pU3uKe YYEHMUECKHUX MPaKTUYECKHX
paboT U AEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JlemoHCTpannonHoe obopyaoBanue GopMUpyeTcs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHOM  JIOCTaTOYHOCTH M 00ECHeuyMBaeT IOCTAHOBKY MEPEUYMCIECHHBIX
B IporpamMMme Mo (pU3MKe KIIOYEBBIX JEMOHCTpPALUil [JIs MCCIEAOBAaHUS H3y4aeMbIX
SIBJICHUH U MPOIIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX
MIPUMEHEHUM.

JlabopaTopHoe o0OopymoBaHWE HJIsi  YUYCHUYECKUX  MPAKTUYECKHX  padoT
dbopmupyeTcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIEUMBAETCS B Pacu€re OJIHOTO
KOMIUIEKTa Ha JAByX oOydamomuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOpHOTO
000pyAOBaHMSI JOJKHBI OBITH MOCTPOEHBI HA KOMITJIEKCHOM MCIOJIB30BAHUH aHAJIOTOBBIX
U 1U(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJE
1 (POBBIX TabOpaTOpUil.

OCHOBHBIMM LIENIIMU  U3y4YeHUS (QU3MKH B OOLIEM OO0pa30oBaHUU SIBISIOTCA:

(opMupoBaHrEe MHTEpEca M CTPEMIICHUs OOYYaIOIIMXCS K HAYYHOMY HM3YUYEHUIO
MIPUPOJIBI, PA3BUTUE X HHTEJUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIeé TO3HaHUA U (POPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMupoOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3yUYEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHupoBaHWEe YMEHHHA OOBSCHATH SBICHUS C WCIOJB30BAaHHEM (DH3NUCCKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHrE TPEACTaBIACHUH O POAM (U3UKHA IO Pa3BUTHS  JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrne 3TUX 1ened O00ecreyuMBaeTcs peleHUueM CIeAYIOMMX —3aJad
B IIpoliecce U3y4yeHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs:

npuOOpEeTeHHe CUCTEMbl 3HaHUM 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSIX, BKIIIOYAs MEXAHUKY, MOJEKYJSPHYIO (DU3UKY, IIEKTPOJIUHAMUKY,
KBaHTOBYIO (PM3HKY U AJIIEMEHTBI aCTPO(PHU3UKH;

dbopMupoBaHHE yMEHUW MPUMEHITh TEOPETUUECKUE 3HAHUS MJI OOBSICHEHUS
bu3nUecKuxX SBICHUW B TMPUPOJAE M JJs TPUHATUS MPAKTHUYECKUX PEIICHUM
B [IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMs PA3IMYHBIX 3aJad C SBHO 3aJaHHOW (U3HUECKOn
MOJIEJIbIO, 3aa4, OAPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3JaHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCJIOBUSIM 3aJ1a4H;

NOHUMaHUE (PU3NUYECKUX OCHOB U MPUHIIUIIOB ACHUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPENy;

OBJAJCHUE METOJAMH CaMOCTOATEIIBHOTO IUIAHUPOBAHUS U NPOBEACHUS
(bU3MYECKUX AKCIEPUMEHTOB, aHallM3a U UHTEpIpeTanuu UHGOpMaIlUU, ONPEaeIICHUS
JIOCTOBEPHOCTH TIOJIyY€HHOI'O pe3yJIbTaTa;

CO3/IaHME YCIOBHM JUISI Pa3BUTHUS YMEHHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydyenue ¢usuku (06a30BbIii ypoBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpaszoBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 wacoB (2 waca B Hemelnio),
B 11 kmacce — 68 yacoB (2 yaca B HEZEIIO).

[Ipenyiaraemsliii B mporpamme 1o Gu3uKe nepeyeHs J1a00paTOPHBIX U MPAKTUIECKUX
paboT SIBIsIETCS] PEKOMEHIOBAaHHBIM, YUUTEIIb JA€JIaeT BEIOOP MPOBEACHHUS 1Ta0OPATOPHBIX
paboT U OMBITOB C YYETOM HHAUBUAYATHLHBIX OCOOCHHOCTEN 00yJArOIINXCS.

CornacHo yyeOHOro riaHa ruMHasuu B 10 kinacce yBeTMUMBAETCS KOJIUYECTBO Ha 1
4 B Heenmto (3 4 B Henento), T.€. 102 4acoB 3a roji, OTBOAMMBIE HA U3YYEHUE MEXAHUKH,
MOJICKYJIIPHON (DU3UKUA W DJICKTPOAMHAMUKH, 3a CUYET PACIIUPEHUS YPOKOB pEIICHUS
KaueCTBEHHBIX U PACUETHBIX 3a]1a4.

KonudecTBO AOMOMHUTENBHBIX YacOB yKa3aHO B TEMAaTHYECKOM TUTAHHUPOBAHUHU.



COAEPKXAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MIO3HAHUSA

dusuka — Hayka o npupojie. HayuHble METOAbI MO3HAHUSI OKPYXKAIOIIEr0 MHUpA.
Ponp sxciepuMenTa ¥ TEOpUH B MPOIIECCE MMO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MopaenupoBanue (QuU3MUECKUX SBJICHUH U TMpoleccoB. HaydHbie T'HUIIOTE3HI.
dusnyueckre 3aKOHBI U TeOpuH. ['paHUIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Pons u Mecto pusuku B OpMUPOBAHUM COBPEMEHHOM HAy4YHOW KapTHHBI MHpA,
B MPAKTHUYECKOU ICATETBHOCTH JIOJICH.
Jlemoncmpayuu

AHaJIoroBbIe ¥ IU(POBBIC U3MEPUTEIBbHBIC TPHUOOPHI, KOMITLIOTEPHBIC JATIYNKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBukeHrne. OTHOCUTENbHOCTh MEXaHUUECKOTO ABMKEHUs. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOPOCTh (CpEeIHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOW TOYKM, HMX TNPOEKUMH HA OCH CHUCTeMbl KoopauHaT. CloKeHue
IIEPEMEIICHUH U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE TMpsIMOJIMHEWHOE JBIKeHHe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U MEPEMEILICHHS] MaTEpUaIbHON
TOYKH OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKopeHre CBOOOTHOTO TaICHUS.

KpuBonuuennoe aswxkeHue. JIBUKEHUE MaTepUaIbHOW TOYKHA I10 OKPYKHOCTHU
C MOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAsI CKOPOCTh. [leprnon
¥ yactota oOpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre ycTpoHCTBa M MPAKTUUECKOE MPUMEHEHHE: CIUIOMETp, IBUKEHUE
CHapsJI0B, LICTTHbIC U PEMEHHBIC TEPEIayu.

Jlemoncmpayuu

Mogenb cuCTEMBl OTCU€Ta, WUIIOCTpAlUs KUHEMAaTHYECKUX XapaKTEPUCTHUK
JIBIKEHUSL.

[IpeoOpazoBanue ABUKEHUHN C UCTIOTH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKeHHOM ITPOCTPAHCTBE.

HaOnronenne paBwkeHHs Teja, OpOIIEHHOTO TOJA VYIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpagpnenue ckopocTu npu JBUKEHUH 0 OKPY>KHOCTH.



Yuenuueckuii axcnepumenm, nabopamopmsie pabomsi

N3yuenne HEpaBHOMEPHOTO JABMKEHUS C LEJIbI0 ONpENeTCHUsT MIHOBEHHOMU
CKOPOCTH.

UccnenoBanne  COOTHOIICHUS  MEXKIY  IYTSIMH, IPOWJEHHBIMU  TellioM3a
MOCJIEI0BATEIbHBIC PABHBIC TPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU C
HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO.

N3yuenune MABWKEHUS IIapUKa B BSI3KOW KHUIAKOCTH.

N3yuenue nBM>KEeHUS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[TpuHuun otHocutenbHOCTH ['anunes. IlepBoit 3akoH HeroTona. MHEpuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUI MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HbIOTOHA [ MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TsroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOPOCTb.

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

Tpenue. Bunel Tpenusi (mokos, ckoibxkeHwus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUs U cuia TpeHus nokos. Koagduuuent tpenns. Cuna
COIIPOTHUBIICHUS NIPU ABUKECHUHU TeEJA B KUIKOCTHU WUJIU rase.

[TocTynarenbHOE 1 BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpauieHus. [lnedo cunbl. YcimoBus paBHOBECHS
TBEPJOIO Tena.

TexHuueckne yCTpOMCTBa U NPAKTUYECKOE TPUMEHEHHUE: TTOAIUNITHUKH, JBUKEHNE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEepLMY.

CpaBHeHUE MacC B3aMMOJEHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT A€(POpMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUSL.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHns OpycKa o HAKIOHHOW MJIIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTH CHJI YIOPYTOCTH, BO3HUKAKOIIMX B IMPYKUHE H
PE3UHOBOM 00pa3siie, OT X JedopMaruu.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TeJa, UMEIOIIETO OCh BPALCHHUS.



Tema 3. 3akonsl coxpanenus é Mexanuke

NMiynsc MaTepUanibHON TOYKH (Te€na), CUCTEMbI MaTepUANbHBIX TOYeK. MMmyibe
CWJIBl M W3MEHEHHE HMITyJIbca Tejd. 3aKOH COXPAaHEHWs HUMITyJbca. PeakTuBHOE
JBHYKCHHE.

Pa6Gora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass »5Heprus MarepualpHOM ToukH. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SHEPIHH.

[TotenuuanpHas sHeprus. [loTeHnmanbHas sHEprus ynpyro aepopMupoBaHHON
npyxuHbl. [loTeHInanbpHas sHEprus Tena BOJIN3HU MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIE U HEMTOTEHIMATbHBIE CUJIbL. CBSI3b pA0OTHI HEMOTEHIIMATIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKON SHEPTHH CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM
DHEPI'UH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BOIOMET, KOIIED,
IIPY>KUHHBIN IIUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPaTHO.
Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

N3ydeHnne abCOIOTHO HEYNPYTOro yAapa ¢ IOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPTuu Teja
Ha [IPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyasipHasi pu3MKa ¥ TEPMOANHAMHUKA
Tema 1. Ocnogvl MoneKynapuo-KuHemu4ecKou meopuu

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [Auddysus. Xapakrep ABMKEHHS U
B3aWMO/ICVICTBHS YaCTHUL BellecTBA. MOAENN CTPOCHUS T'a30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojielieil. Macca u pa3Mepbl MOJIEKY L.
KommuecTBo Bemectna. [TocTositnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkanma Ttemmeparyp
[enscus.

Mogens uaeanbHOoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUH UACATBHOTO Tra3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeIHe KMHETUIeCKOn
SHEPrUU TEIUIOBOTO ABMKEHUs 4dactull rasza. lllkama temmneparyp KensBunHa. ['a3oBbie
3akoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon J[lansToHa. HM3omponecchl
B MJI€aJIbHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabienue
U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHu4yeckue yCTponucTBa U MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpaPuu MOJIEKYI
OpraHUYECKUX COCTUHEHUH.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Moaenb 6pOyHOBCKOTO ABUKCHUSI.

Mopens onbita ITepHa.

OnbITHI, T0KA3BIBAIOLIME CYLIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBHS.

Mopaenb, HIIoCTpUpyoUas IpUpPOAY AABICHHS ra3a Ha CTEHKH COCYya.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UJI€AJIbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi

OmnpeneneHrne Macchl BO3/IyXa B KJIaCCHOM KOMHATE HA OCHOBE U3MEpPEHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3IyXa B HEW.

HccnepoBanue 3aBUCHMOCTH MEX/TY IMTApaMETPaMU COCTOSIHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucTemMa. BHYTpPEHHsAs DJHEPrus TEPMOJWHAMUYECKOU
CUCTEMBI M crHocoObl €€ u3MeHeHus. KonmuecTBo Temnotel M pabota. BHyTpeHHsS
DHEPrUs OJHOATOMHOI'O WACAIBHOIO ra3a. Buipl Termsonepenaun: TEIIONPOBOIHOCTD,
KOHBEKIUS, U3Iy4YCHHE. Y JeNbHAs TEIUIOEMKOCTh BeHIECTBA. KoOJIMYECTBO TEIUIOTHI
IIPU TEIUIoNEpeIaye.

[TonsiTue 06 agnadbarnoMm npouecce. IlepBrlii 3akoH TepMoarHaMuKy. [IpuMenenne
IEPBOrO0 3aKOHAa TEPMOJMHAMUKU K H3ompoleccaM. ['paduueckas HMHTEprpeTanus
paboThI Ta3a.

Bropoii 3akon TepmoarHamuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MamuHbl. [TpuHIMOBI KeWCTBUS TEMIOBbIX MamuH. [IpeoOpazoBanus
HHEpPIruu B TEIUIOBbIX MamnHax. KoadduumenT nosne3noro aeiicTBys TEMIOBOM MaIlIUHBbI.
[Mukn KapHo u ero ko3h@dHIIMEHT MOJIE3HOTO JIEUCTBHSA. DKOJOTHYECKHE IMPOOIEMBI
TEIJIO3HEPIETUKMU.

TexHHuecKue yCcTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTEIb BHYTPEHHETO
cropaHusi, ObITOBOUM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEN HEPruM Teja MpU COBEPIIEHUH padOThI: BBUIET MPOOKH
13 OyTBUIKU MO JEHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
nyTEM TpeHus (BUI€OAEMOHCTpAINs).

M3meHeHne BHYTPEHHEW 3HEpPruM (TeMIeparypbl) Tejla MpU TeIuloNepeaaye.

OmnbIT M0 aMabaTHOMY PACIIUPEHUIO BO3ayXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenn mapoBoi TypOMHBI, ABUTATelIs] BHYTPEHHETO CrOpaHHs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HN3mepenune yaenbHON TEIIOEMKOCTH.



Tema 3. Aepecammnvie cocmoanusn eewjecmea. Dazoevie nepexoovl

[TapooOpa3oBanne u KoHmeHcamms. Mcnmapenwe u kurenwe. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HaceimeHHslii map. VYjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUS OT JABJICHUS.

Teépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHH3OTPONHSI CBOWMCTB
kpuctayioB. Kuakue kpuctamuibel. CoBpeMeHHble Marepuanbl. [lnaBienue wu
KpUCTAIUTH3aIus. Y IebHast TersoTa tiasineHus. CyOmumarusi.

VYpaBHeHUe TETUIOBOTO OaaHca.

Texnuueckne ycTporcTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYyYEHUS COBPEMEHHBIX MAaTE€pHAOB, B TOM YHUCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOlCTBa HACBHIILICHHBIX MMAPOB.

Kumnenuve npy NOHWKEHHOM J1aBICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habitoienne HarpeBaHus U IJIaBJIEHHS KPUCTAINIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIoB.

Vyenuueckuii axcnepumenm, 1abopamopmsie pabomol

H3mepenne OTHOCUTENBHOM BIaXXHOCTH BO3/AyXa.

Pa3znen 4. DinekTpoAuHAMHUKA
Tema 1. Inekmpocmamuka

DIIeKTpU3alus Ted. DJIEKTPUUYECKUU 3apsa. JlBa BUAA JJIEKTPUUECKHUX 3apsioB.
[IpoBOAHUKH, NUDJIEKTPUKUA U MOJYHPOBOJHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbI 3JIEKTpUYECKUAN 3apsi.
Dnektpuueckoe nojie. Hanpssk€HHOCTD 35ekTpruyeckoro nosis. [IpuHimn cynepno3uinun
ANEKTPUUYECKUX MoJei. JInHnY Hanps>KEHHOCTH AJIEKTPUYECKOTO TOJIS.

PabGora cun snexrpocratudyeckoro mosig. Ilorenuman. Pa3HOCTH MOTEHIMANIOB.
[IpoBOAHUKM ¥ JUABJIEKTPUKKA B DIIEKTPOCTATUYECKOM TMoje. JludnmekTpudeckas
MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. OIJIEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuueckrue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHME:  BJIEKTPOCKOIL,
AIIEKTPOMETP,  DJIEKTPOCTATHYECKass  3allluTa, 3a3eMJIEHHE  DIIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN aIlliapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLIMI IEHUCTBUSA JJIEKTPOMETPA.

B3aumMopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpOBOTHUKH B 31EKTPOCTATHYECKOM TOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.
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JIMDIIEKTPUKY B AIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTB IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAI! MIJIaCTHH,
pPaCCTOSHUSL MEXKTy HUMU U TUAJIEKTPUIECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopA.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi

N3mepeHne 31eKTpOEMKOCTH KOHIAEHCATOpa.

Tema 2. Illocmosannwtit 3nexkmpuueckuit mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
toka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpsixenue. 3akon OMa 115 yyacTka IEnu.

DNEKTpUYECKOE  CONPOTUBJIEHUE.  YENbHOE  CONPOTHUBICHHE  BELIECTBA.
ITocnenoBarenpHOE, MAPAIIIEIBHOE, CMELLIAHHOE COCINHEHNE IIPOBOJHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MouHoCTh 37€KTpUIeCKOro
TOKa.

DJIEKTPOJIBUKYILAs] CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) 3ieKkTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS MTPOBOAMMOCTB TBEPBIX METAIUIOB. 3ABUCUMOCTD COITPOTUBIICHUS
METAJJIOB OT TemnepaTypsl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOJIUMOCTH MOJIYITPOBOTHUKOB.
CaoiicTBa p—n-nepexoja. [lonynpoBoaAHUKOBBIE TPUOOPBI.

DJIEKTPUYECKUM TOK B PACTBOPAX U paciliaBax 3JIEKTPOIUTOB. DIEKTPOITUTHUECKAS
JACCOIMALINS. DIEKTPOIIN3.

DJIEKTPUYECKANA TOK B Trazax. CaMOCTOSATENbHBIA U HECAMOCTOSTEIbHBIN PA3PsL.
Momnnus. [1na3zma.

TexHuyeckne ycTporuCTBa M MPAKTUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FTEKTPOOCBETUTENbHBIE
npudOphl, TEPMOMETP  COMPOTHBICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(boTOpEe3UCTOPHI, MOITYIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue CUitbl TOKa U HalIPSKEHUSL.

3aBUCUMOCTH CONTPOTUBIICHUS LIMVIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI, TJIOIIAAN
MONIEPEYHOT 0 CEYEHUS U MaTepHuaia.

CMmelaHHOE COeIMHEHNE IPOBOAHUKOB.

[Ipsamoe  wu3MepeHHe  INEKTPOABMXKYLIEH  cuibl. KopoTkoe — 3aMbIkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psia ¥ TpOBOAMMOCTD BO3yXaA.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.
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Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydenne cMEmanHoro COeTMHEHUS] pE3UCTOPOB.

N3mepenne dIeKTPOJABIDKYIEH CHIIBI WCTOYHMKA TOKAa WM €ro BHYTPEHHETO
COMPOTHUBJICHUSI.

Hab6nronenue snextposusa.

Me:xnpeaMeTHble CBA3M

N3yuenue kypca dusuku 6a3oBoro ypoBHs B 10 kiacce ocyniecTBiIsieTcs: ¢ yuéTom
CoJIep KaTeNIbHbIX MEXIIPEAMETHBIX CBSI3€d C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHUH,
reorpaduy U TEXHOJOTHH.

Meswxcnpeomemnvie nousimusi, CBSA3aHHBIE C M3YYEHHUEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, runoresa, puznueckas BeJIMUYHHA, 3aKOH, TEOPUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelleHUE CUCTEMbl YpaBHEHHH, JuUHEHHass (QyHKkuus, napadoua,
runepOona, uX rpauky U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMHU HA OCH KOOPJHUHAT, CJI0KEHUE BEKTOPOB.

buonocus: MexaHuuyeckoe JBWKEHUE B JKUMBOM mnpupone, audpdysus, ocmoc,
TEIJIOOOMEH YUBBIX OPraHU3MOB (BHIbI TEIUIONEpPEAAauH, TEIJIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBON PUPOJE.

Xumus: TUACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEW M Tra3os,
IIEKTPUYECKUE CBOMCTBA METAJIJIOB, SJIEKTPOJINTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

l'eocpagpus: BIaXXHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHUE JBUKEHUN C HCIOIb30BAHUEM MEXAHM3MOB, YUET
TPEHUS B TEXHUKE, NOAIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS HMITyJIbCa
B TE€XHHUKE (pakeTa, BOJOMET W JPYyTue), JBUraTeidb BHYTPEHHErO CrOpaHus, MapoBas
TypOHHa, OBITOBON XOJIOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUH MTOJIYyYEHHS COBPEMEHHBIX
MaTepHaoB, B TOM YHCIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHUH, JIEKTPOCTATUYECKAS
3alMTa, — 3a3eMJIEHHE  DJIEKTPONpUOOpPOB,  KCEPOKC,  CTPYUHBIM  TpPUHTED,
3JIEKTpOHArpeBaTesbHbIe IPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Pazgen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe none. IneKmMpoOMazZHUMHAA UHOYKUUS

IlocTtosiHHBIE MaruuThl. B3aummoaencTBUE NOCTOSHHBIX MAarHuToB. MarnmTHoOeE
nosje. BekTop MarHMTHOW WHAYKUMH. [IpUHIMIT Cynepro3uuyMu MAarHUTHBIX IIOJIEH.
JIvHnn MarauTHOM HHAYKIMKU. KapTuHa JIMHWIT MAarHUTHOM WHIYKIIUU TOJISI TIOCTOSIHHBIX
MarHmTOB.

MarauTtHoe 1mojie NpoBOAHUKA C TOKOM. KapThHa JIMHUN MHIYKIMA MAarHUTHOIO
OJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTena. BzaumoaeicTBre NPOBOAHUKOB C TOKOM.
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Cuna Amnepa, €€ MOyJIb M HaIllpaBJICHUE.

Cuina Jlopenua, €€ MOIynb W HalpaBlIeHHE. J[BUKEHHE 3apsSKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHUTHOM 1oJjie. Pabora cuibl Jlopenna.

SIBneHME DIIEKTPOMArHUTHOW MHAYKUMU. [I0TOK BEKTOpa MarHMTHOM WHIYKLHH.
DNEKTPOABIXKYILASA CAJIa UHAYKIHUH. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu dapases.

BuxpeBoe »snektpuueckoe mosie.  DNEKTPOABMXKYIIAs  CWiIa  HUHAYKIUHU
B IIPOBOJAHUKE, IBHKYIIEMCS TOCTYATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAMOMHAYKUMU.  OJJEKTPOABHWKYLIAs  CHJIA
CaMOWHYKIIHH.

DHeprust MAarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHnyeckre yCcTpoMCTBa M MPAKTUYECKOE NMPHUMEHEHUE: TOCTOSHHBIE MATHUTHI,
DIEKTPOMArHUThl,  AJIEKTPOABUTATENb,  YCKOPHUTENIH  JJIEMEHTApHBIX  YACTHLI,
WHIyKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKIJIOHEHHUE JIEKTPOHHOTO ITy4YKa MArHUTHBIM IIOJIEM.

JIMHMY MHAYKIIMY MarHUTHOT'O ITOJIA.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlevictBue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMArHUTHOW MHIYKIWH.

IIpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYILEH CHJIBI HMHIYKIHH OT CKOPOCTHM HW3MEHEHUs
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHIyKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydyeHne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

Hccenenoanue neMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue SBIECHUS 3JIEKTPOMAarHUTHOM MHIYKIIHAH.

Paznen 5. Koste6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHunHvle KOAE0AHUA

Konebarenbhas cucrema. CBOOOIHBIC MeXaHUYECKHUE KoJjieOaHusl. ["apMoHnUecKre
kosjebanus. [lepuon, yactora, amminTyaa u ¢gasza koiedbanuid. [IpyKuHHBIN MasTHUK.
Martematnyeckuii MasTHUK. YpaBHEHHWE TapMOHHMUYECKHX Kosebanwmii. [IpeBpamienue
SHEPIUH MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJIEOaHUS B U€ATHHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHUS MEXIY MEXaHUYECKUMHU U IJICKTPOMArHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHHUS DJHEPrud B HUACAIBHOM
K0JIe06aTeTbHOM KOHTYpE.

13



[IpeacraBnenne o 3aryxaronux KoJieOaHUsSX. BBIHYXICHHBIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHuUs.

ITepemenHsbIil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATTPSIAKEHUS.

Tpancpopmarop. I[lpousBoacTBO, Tmepemadya W MOTPEOJIEHHWE DIIEKTPUUECKOU
DHEPruM. OKOJIOTMYECKHE PHUCKKM IIPU MPOU3BOJCTBE 3IIeKTpos3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MIPUMEHEHHE: JJIEKTPUUECKHI 3BOHOK,
TE€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPONepeaay.
Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KoJaeOaTEIbHONW CUCTEMBbl (MPYKUHHBIA WU
MaTeMaTUYECKU MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHUi.

HccnenoBanue CBONMCTB BBIHYKIEHHBIX KOJIEOaHUM.

Habmronenue pezonaunca.

CB0OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcuuiorpaMMbl  (3aBUCUMOCTH  CUJIBI  TOKa W HalpsDKEHUS OT BPEMEHH)
JUJIS1 DJIEKTPOMArHUTHBIX KOJICOaHUiA.

Pe3onanc mpu  1moOCIEIOBaTENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopeinb TUHUY 3JEKTPOIepeaadH.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIBIX KOJICOAHUM rpy3a HA HUTH OT JJIUHbI
HUTU U MACChI Tpy3a.

HccnepoBanue NepeMEeHHOTO TOKA B LENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJICHCATOpa, KaTYyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuwon. CkopocTb
pacnpocTpaHeHus U anuHa BoHbL. [lonepeunslie v npoaoabHbie BoHbL. MHTepdepenuus
U audpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS H3JIyYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuenrauus BektopoB E, B, V B snektpomarnuTHO# BoaHe. CBolcTBa
AJIIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, MpEeJIOMJICHUE, Moysgpu3anus, AudpaKuus,
uHTepdpepenius. CKoOpocTb JEKTPOMArHUTHBIX BOJIH.

[IIxkana >JIEKTPOMArHUTHBIX BOJIH. [IpUMEHEHME DIIEKTPOMArHUTHBIX BOJH
B TEXHHKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnosokanus.

DNEeKTPOMAarHUTHOE 3arpsI3HEHNE OKPYIKAIOLIEH CPEIbI.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHME: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl [MAarHOCTUKA B TEXHUKE MW MEOULMHE, pajap,
paauonpuéMHHUK, TeIEBU30p, aHTeHHA, TeiedoH, CBU-nieys.
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Llemoncmpayuu

O6pa3oBaHue U pacpoCTpaHEHUE MTOMEPEYHBIX U IIPOJIOTBHBIX BOJIH.

Koneo6mromeecs Teno kak UCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHimm u U paxkiinu MEXaHHIECKUX BOJIH.

3BYKOBOM pe30HAHC.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMILIUTYIOM M 4aCTOTOU
KOJICOAHHH.

UccnenoBanne CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHHE,
nosspu3anys, Audpakius, HHTeppepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpamMonnHerHOE pacnpOCTPaHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyd ceera. ToueuHbIi HCTOYHHK CBETA.

OtpaxkeHre cBeTa. 3aKOHbI OTpakeHus cBera. llocTpoeHue wu300paxKeHU
B IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN TOKa3aTelb
npeiaomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli  yrojl MOJHOIO
BHYTPEHHETO OTPaKCHUS.

Hucnepcust ceeta. CioxHbIi cocTaB 6enoro cseta. L[Ber.

Cobuparoniye u paccenBaroniue auH3bl. ToHkas mH3a. DOKyCcHOE paccTOsIHUE U
OoNnTHYECKas Cuia TOHKOW JuH3bL [locTpoeHue wu300pakeHH! B cOOMpaIOMUX U
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3bL. Y BEIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. UnHtepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIOICHUST MaKCUMyMOB M MHHMMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakusa cera. JludpakinmonHas pemérka. YciaoBHe HAOMIOJCHHUS TIIABHBIX
MaKCHMMYMOB IPH MaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: OUKH, JTyTia, poToanmapar,
MPOCKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(pPaKIIMOHHAS
pelIeTKa, MoJIAPOUL.

Jlemoncmpayuu

[IpsiMmonuHeHOE  pacHpOCTpaHEHUE, OTPaXEHHE ¢ IPEIOMIICHHE CBETA.
OnTtuveckue npuOopsI.

[TosmHOE BHYTpEeHHEE OTpaxeHue. Monens cBeToBoAA.

Uccnenosanue cBONCTB M300pa)KEHU B JIMH3AX.

Mopenu MUKpOCKoOTa, TeJIECKOIa.

Habmronenne nuarepdepeHimm cBera.

Hab6nronenue nudpakmum ceera.

Habnronenue nucnepcuu cBera.
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[ToyyeHue cnekTpa ¢ HOMOILBIO PU3MBI.
[TosrydeHune criekTpa ¢ MOMOUIbIO TU(PPAKIIMOHHON PEIIETKY.
Habmonenue nossipusanuu cBeta.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul
N3mepenune nokazarens NpeJoOMIICHHs CTEKIIA.
HccnenoBanue cBONCTB M300pa)KEHUI B JIMH3aX.
Hab6nronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cIeMAIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. IlocTynartel cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHIINAN OTHOCUTEJIBHOCTH DUHIIITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHUM W COKpalEHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBsI3p MaccChl ¢ SHEPTUEN U UMITYJIBCOM PENSTUBUCTCKON YaCTULBI. DHEPTHS ITOKOS.

Pa3znen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6AHMOGOU ONMUKU

®otonbl. Popmyna [InaHka cBs3u 3HEPruM POTOHA C €ro YaCTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTie U uccinenoBanue Qororddexkra. Onpitel A.I'. CroneroBa. 3aKOHbBI
doToapdexra. YpaBuenue OuHmTetHa A  Qororddexra. «KpacHas rpaHHIa»
dboToarddexra.

JlaBnenue ceeta. OnbiTel [1.H. JleGenera.

XHUMHYECKOe IeHCTBHE CBETA.

TexHudyeckre yCTpPOWCTBA W  MPAKTUYECKOE TNPUMEHEHHE: (DOTORIEMEHT,
dboTomaTYMK, COJIHEUHas: OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®o1o3((heKT Ha yCTaHOBKE € IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHElTHEToO GhoTodhdexTa.

Ceeronuon.

Conneunast 6aTapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnwiTel Pesepdopna mo paccessHUIO —O-4acTHIIL.
[Tnanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornouieHue GOTOHOB NpU
IEepPEXO/IE ATOMA C OJHOTO YPOBHS SHEPTHUH Ha Apyroi. Bunel ciektpoB. CieKTp ypOBHEN
DHEPrUU aTOMa BOJIOpOAA.

BonnoBeie cBoiictBa wactuil. Bosubl ne bpoina. KopnyckylisipHO-BOTHOBOM
Jyaju3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3ITy4YECHHE.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: CIIEKTPAJIbHBIN aHAIN3
(CIeKTpOCKOI), 1a3ep, KBAHTOBBIM KOMITBIOTED.
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Llemoncmpayuu
Mognens onbita Pezepdopra.
Ornpenenenue AJIMHBI BOJHBI J1a3epa.
Habmronenue nuHeMdaThiX CIIEKTPOB U3ITYYCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi
Habmronenue nuHeyaToro cnekTpa.

Tema 3. Amomnoe s0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE  CJOKHOCTh CTpOCHHsS siapa. OTKpbITHE
panuoaktuBHOCTH. OmbIThl Pesepdopra mo ompeaeneHuio cocTaBa pagdoaKTHUBHOTO
uznyuyenus. CBoiicTBa anb(a-, 6eta-, raMma-u3inydeHus. BiusHue pagnoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHa U HeWTpoHa. Hykionnas woaens siapa [eiizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paJMOAKTUBHOIO pacnajia.

DHeprus cBA3M HYKJIOHOB B siipe. SnepHble cuibl. JlegekT Macchl sapa.

Anepnsbie peakuuu. [lenenue u cuHTe3 AI€P.

SAnepubiit peaktop. TepmosinepHblil cunTe3. [IpoOiieMbl U EPCHIEKTUBHI SIACPHON
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI SIICPHON SHEPIrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabpl  HAOMIOAEHWS M PETUCTPALMM  3JEMEHTapHBIX  YACTHII.

dyHIaMeHTaNIbHBIE B3aUMOJICHCTBUA. ENMHCTBO (hr3nveckoil KapTHHBI MUpA.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHWE: J03UMETp, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHast bomoa.
Jlemoncmpayuu

CUY€TurK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

UccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3neu 8. DjeMeHTHI aCTPOHOMUHU U ACTPOPU3UKHU

Otansl pa3BUTHS aCTPOHOMMH. [IprKkitanHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHH.

Bup 38€31H0T0 HeOa. Co3Be3aus, spKkue 3BE3/bI, TJIAHETHI, UX BUAUMOE IBUKEHUE.

ConHeuHas cucTema.

Counnrne. CosiHeYHass akTUBHOCTh. MicTounuk sHeprun CoJiHIa 1 3BE3/1. 3BE3/IBI, X
OCHOBHBIE XapaKTEPUCTUKH. J[MarpamMma «CIEKTPabHbIN KJIACC — CBETUMOCTBY. 3BE3/bI
IJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIsl 3BE3]] TJIaBHOM
nocjea0BaTebHOCTH. BHyTpeHHee cTtpoeHue 3BE3N. CoBpeMEHHbIE MPEACTaBICHUS
O MPOUCXOXKJICHUU U 3BotounK COHIA U 3BE3T. DTalbl )KU3HU 3BE3.

Mueunsiii [TyTe — Hamia [Nanaktuka. [Tonoxenune u qeuxenue CosHia B ['anaktuke.
Tunel ranakTuk. PaguoranakTuky v KBa3apbl. UEpHbBIE IBIPHI B SIAPAX FAJIAKTHK.
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Bcenennas. Pacmmipenue Bcenennoi. 3akon Xa06ma. Pa30eranue rayiakTHK.
Teopus bonbpmioro B3peiBa. PemkToBOE N3TydEeHUE.

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOiaemMbl ACTPOHOMHUH.
Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYXEHHBIM TJA30M C HCIOJIB30BAaHHUEM KOMIIBIOTEPHBIX
PUIIOKEHUH I OIpeIeTICHHsI TIOJI0KEHUST HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOT0 MOJYIIAPUS U APKHUE 3BE3IBI.

Ha6monenus B reneckon Jlynsl, mnaner, Mieunoro [TyTu.

O6o01maromee NOBTOpPEeHUE

Ponp pu3uku u acTpOHOMHUM B 3KOHOMUYECKOW, TEXHOJIOTHYECKOU, COITMAIBHON H
THUYECKON cdepax AesITeIbHOCTH 4YeJIOBEKa, pojib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOM HAy4HOH KapTHHE MHpa, POjb (HU3MUECKON TEOpuH B (POPMHUPOBAHUU
NPEACTABICHU O (PU3NYECKOM KApTUHE MHpPA, MECTO (PU3MYECKOH KapTUHBI MUpPa
B OOIIIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPECTaBICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCymecTBiIsieTcs ¢ yuéToM
COJIep KaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

Meswcnpeomemuvie nouwsmus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIA (akT, Tumnore3a, (puanyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOACTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUECKUE (PYHKIIMU:
CUHYC, KOCHHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl W KX NPOEKIHM HA OCH KOOPAWHAT, CJOKEHUE BEKTOPOB, IMPOU3BOJHBIC
3JIEMEHTApHbIX (PYHKUUN, TPU3HAKU TOJ00US TPEYrOJIbHUKOB, ONpPEIEICHHUE MI0LaIn
II0CKUX (huryp u o0bEMa Te.

buonocus: anexrpuyeckue sIBICHUS B )KMBOM MPUPOJE, KOJIeOaTeNbHbIE JBUKEHUS
B JKMBOW NPHUPOJE, ONTHYECKHE SIBICHUS B JKUBOW NPUPOAE, NECUCTBHE paavaldU
Ha KUBbIC OPTAHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX TEI,
MEXaHU3Mbl 00pa30BaHUsI KPUCTAINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eoepagusa: mMarHuTHBIE TONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX pyl, QoToChEMKA
36MHOU MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPACEHUN.

Texnonocusa: TWHUM  DJIEKTPOIIEpeNad, TEHEpPaToOp  IEPEMEHHOTO  TOKa,
AIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAUONPUEMHUK, TEIEBU30p, AaHTCHHA,
tenedon, CBY-mieub, NPOEKIIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOoro mpenmera «®Dus3mka» Ha YpPOBHE CpEOHETO OOIIETO
oOpazoBaHus (0a30BbIi ypOBEHB) JOJDKHO OOECHEUYUTh JOCTHKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ysbTaThl OCBOCHHS Yy4yeOHOro mnpeamera «Du3MKay HAOJKHBI
OTpaxaTb  TOTOBHOCTb M  CIOCOOHOCTh  OOY4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHPOBAaHHONH BHYTPEHHEH TMIO3MIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpPUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOEKEHN, COOTBETCTBYIOIIUX TPATIUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, paCIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JESATEIPHOCTH B TMPOLIECCE PEeANN3alMi OCHOBHBIX HAIIPaBJICHUN BOCIHUTATEIBHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNHCKOI0 OOLIECTBA;

IIPUHATHE TPaJULIHOHHBIX 0O0IIEYeI0BEYECKHUX T'YMaHUCTHYECKUX 151
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTU COBMECTHYIO [EATEIBHOCTbh B HHTEpPECAX IPAKAAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABIEHUHU B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHE B3aUMOJCHCTBOBATH C COLMAJIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GyHKIUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:
c(hOpMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHBIM CHUMBOJAaM, JIOCTHKEHUSIM
POCCHMCKUX YUYEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUICCKOTO ITOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TIOCTPOCHUE YCTONYUBOTO OYIyIIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
3CTETUYECKOE OTHOIIIEHUE K MHUPY, BKIIFOYAsi SCTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETo (PU3MUYECKON HAYKeE;
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5) Tpy10BOT0 BOCIIUTAHUS:

WHTEpEC K pasNMnyHbIM cepaM mpodecCHOHATBEHON MeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OyayIIeh
npodeccuu 1 peaaTu30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH (DHU3UKU
Ha IPOTSHKEHUN BCEH JKU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPHI, 0CO3HAHHUE TJI00ATBHOTO XapaKTepa
AKOJIOTHYECKUX IPOOJIeM;

IJJAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKpY>KaloIlIeH cpejie Ha OCHOBE
3HAHHUS LEJIE YCTOMYMBOrO PAa3BUTHS YEJIOBEUECTBA;

Pacmmpenune omnbiTa IEATEIBHOCTH 3KOJOTMYECKOM HAIIPABJICHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAHUH 110 (PU3HUKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHUE LEHHOCTH HAy4YHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKM  OCYIIECTBISATH  HPOEKTHYID U HCCIENOBATENbCKYIO  JIESTEIBbHOCTD
WHAUBHUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jlornyeckue JaeiicTBUA:

CaMOCTOSITENIbHO (DOPMYIUPOBATh U AKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OTPENIETISATH LEH JeATeIbHOCTH, 3a7aBaTh TapaMeTPhl U KPUTEPUU UX JOCTHKECHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEYHUS B paccMaTpPUBAEMbIX (PU3MUYECKUX
SIBJICHUSX

pa3pabarpiBaTh IUIAH pEHICHHs NPOOJEMbI C Y4E€TOM aHaIM3a HMCHOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3yJIHTATOB
LEJISIM, OLICHUBATh PUCKU TTOCIEACTBUN IESITEIHHOCTH;

KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCIOBHUSX PEATLHOTO, BUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble nccienoBare/ibCKHe 1efiCTBUA:

BJA/J€Th HAyYHOM TEPMHUHOJIOTHEH, KIIIOYEBBIMH TIOHATUSMU M METOJaMH
bu3nuecKoil HayKH;

BJa/IeTh HAaBBIKAMU Y4Y€OHO-HCCIIEAOBATEIbCKONM W TMPOEKTHOW JAEATEIbHOCTH
B o0jacTu (pU3MKHU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbBHOMY MOHUCKY
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METOJIOB PEIICHU 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB
NO3HAHUS;

BIQJIETh BHUJAMHU JIEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEPIIpEeTalnY, TPeoOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CUTYalUsX,
B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX TPOEKTOB B 001aCTH (PU3UKU;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus, HAXOUTh apTyMEHThI JUIs J0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3a71aBaTh MapaMeTphl U KPUTEPUH PEILICHHUS;

aHAU3UPOBATh IMONYYEHHBIC B XOJAE PEIICHUs 3aJa4ll Pe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTh M  (OPMyIHpPOBaTh COOCTBEHHbIE 3aJayd B  00pa30oBaTeNbHOM
JeSITEILHOCTH, B TOM YHCJIE IPU U3yUYEeHUH (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

yMETb [EPEHOCUTh 3HaHUSA 10 (uU3MKe B  NIPAKTHUECKYI0  00JacTb
KU3HECITSIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OPUrHHAIbHbIE TOAXO0/IbI U PELICHMUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undopmanueii:

BJaJeTh HaBbIKAaMHM MOJy4YeHHs] HHOpMalMM  (QU3UUYECKOIO  COAEp KAHUA
U3 HMCTOYHHKOB pAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISTh IOWCK, aHAJMU3,
CHUCTEeMAaTH3allMI0 W WHTEPHpEeTanuio HHQOpPMAIMH pPAa3IUYHBIX BHIOB H (GopM
IpECTaBICHNUS;

OLIEHHBATh JIOCTOBEPHOCTh HH(OpMaLIUY;

UCIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
B pCEUICHWH KOTHUTWUBHBIX, KOMMYHHKAaTUBHBIX M  OpTaHMU3AIMOHHBIX 3a/ad
c coOmojeHueM TpeOOBaHUM HSProOHOMHUKHM, TEXHUKH OE€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HHPOPMAIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMYHBIX (opMmaTax ¢ y4€éToM
Ha3HAuY€HUs HMHPOPMALMM M LIEJIEBOM ayJAUTOPUM, BBIOMpas ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaIH3aIiH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:
OCYIIECTBIISATH 00IIeHNEe HA YpOKax (U3HKHU U BO BHE-YPOUHOU JCATEIHHOCTH;
pacino3HaBaTb IIPCAIIOCHIIKH KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYAaTh I(OH(I)J'II/IKTBI;
paBBépHYTO N JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUA C UCIIOJIB30BAHUCM SA3BIKOBBIX
CPEICTB;
IMOHMMATh U UCITIOJIb30BATH IMPCUMYIIICCTBA KOMaHHHOﬁ u HHI[HBHI[y&J'IBHOﬁ pa6OTBI;
BBIOMpATh TEMATHKY U METObI COBMECTHBIX JIEHCTBUH C yUETOM OOIIUX HHTEPECOB,
1 BO3MOXKHOCTEHU KaXXa0ro 4jic€Ha KOJIJICKTHUBA,
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ IOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUN yYaCTHHKOB, O0OCYXK/IaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHIIBI B OOIIHIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHUWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATH MMO3UTUBHOE CTPATETHYECKOE MMOBEICHUE B PA3JIMUHBIX CUTYALMSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepcaJibHble y4eOHbIe JeHCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIbHYIO JEATEIBHOCTD B 00J1aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE
3aJ1aui;

CaMOCTOSATENIbHO COCTaBIIATh IUJIaH PEUIEHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1aY,
IUIAH  BBIMOJHEHMSI MPaKTU4YEeCKOW pabOThl C y4E€TOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEAIOYTEHMUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha c€0sl OTBETCTBEHHOCTh
3a pElICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIIMU B 00JacTH (PUBUKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIa/I€Th HaBbIKaMH O3HABATEIbHOM pe(IeKCUM KaK OCO3HAHHUS COBEPILIAEMBIX
JEWCTBUI U MBICITUTENBHBIX MPOLIECCOB, NX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUM ISl OUEHKH CUTYyallud, BHIOOpa BEPHOTO
pEelIeHHS;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO PUHUMATh PEIICHUS M0 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI M ApTYMEHTBI IPYTUX [PH aHAIU3E PE3YJIbTATOB IESTEIBHOCTH;

OpUHUMATh ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA,;

NPUHUMATh MOTHBBI M ApTYMEHTHI JPYTUX MPU aHAIHU3E PE3YIbTaTOB AESITEIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce mocTuxkeHUsT JHUYHOCTHBIX PE3YJbTATOB OCBOCHHUS IPOTPAMMBI
no Qusuke IS YpPOBHSA CPEIHEr0 O0O0mero oO0pa3oBaHUs Yy OO0y4YaromUXCs
COBEPILIECHCTBYETCS AMOILIMOHAJIBHBII WHTEJIEKT, IIPEIIOIAraroIui
c(hOpMHUPOBAHHOCT:
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CaMOCO3HAHUS, BKIIIOYAIONIETO CIIOCOOHOCTH IMOHUMATh CBOE SMOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON AMOIIMOHAILHOM cepbl, ObITh
YBEPEHHBIM B ce0¢;

CaMOpEryJIMpOBaHus, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTD aallITUPOBATHCS K IMOIIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONICH CTPEMJICHHE K JIOCTMXKEHHUIO IIEIU U
yCIexXy, ONTHMHU3M, HWHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIONIEH CHOCOOHOCTh IOHHMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YUUTBIBATh €T0 MPH OCYIICCTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS
C IPYTHUMHU JIIOJIbMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3peniaTh KOHPIUKTEHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUI, B PAKTUYECKOU NESITEIbHOCTH JIFOJEH;

YUYUTHIBATh  TPAHUIBl MPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, WHEpIHaIbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO,
WJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] pU perieHuH GU3NIeCKUX 3a/1ay;

pacno3HaBaTth (pu3MUECKHe sBIEHUS (TpoLecchl) M OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHHKH, MOJEKYJAPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUHEHHOE IBUKECHHUE,
CBOOO/IHOE TAJIEHHWE TeJ, JBUKEHUE IO OKPYKHOCTH, HWHEPIHUS, B3aUMOJCHCTBUE
ten, auddy3us, OpOyHOBCKOE BM)XKCHHE, CTPOCHHE JKHIAKOCTEH W TBEPIBIX TeI,
U3MEHeHHEe O00bEMa Tell MNpU HarpeBaHUU (OXJIAKIEHUH), TEIUIOBOE paBHOBECHE,
UCIIApEHNE, KOHJEHCAlINs, TJIaBJIEHUEe, KPUCTAJUIN3allksl, KUTIEHUE, BIIAXKHOCTh BO3lyXa,
MOBBIIIICHNE JTaBJICHUSI ra3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYE, CBSI3b MEXIY
napamMeTpaMH COCTOSIHMSI T'a3a B M30IPOLIECCaX, ANEKTPU3alus Tell, B3auMOACHCTBUE
3apsiiOB;

OTNHUCBHIBATh MEXAHUYECKOE JIBMIKEHUE, HCMOJb3ys (U3NYECKUE BEJIIMYUHBI:
KOOpAWHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia, UMITYJIbC
Tela, KUHETUYECKas OJHEPrus, MOTCHIMAIbHAS DJHEPrusi, MeXaHuueckas padoTa,
MEXaHUUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUIbHO TPAKTOBATh (PU3MYECKUM CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWsS U €IWHUIIBI, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIIME JaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMHU BEJIMUUHAMU;
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OTUCHIBAaTh U3yUEHHbIEC TETUIOBBIE CBOMCTBA TEN U TEIUIOBHIE SIBICHUS, UCTIOIb3YS
bu3nYecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEeIHAS KUHETHYECKasi SHEPrHs
Xa0TUYECKOTO  JABMKEHHUS MOJIEKYJ, CpEAHEKBaJpaTH4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, paboTa rasa, K03()pPHUIMEHT MOJE3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUIN
CMBICTT UCHOJB3YEMBIX BEIHYMH, WX O003HAYECHMS M €AMHMIIBI, HAXOAUTH (POPMYJIBL,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMH BEIUYHUHAM;

OMKCHIBATh M3YYCHHBIC DSJIEKTPUUYECKHUE CBOWMCTBA BELIECTBA U DJICKTPUUYECKUE
ABJICHHUSI (TIPOLECChI), HMCHOJB3Ys (DU3UUECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
AIEKTPUUECKOE T0JIe, HANPSHKEHHOCTh MO, MOTEHIMANl, Pa3HOCTh MOTEHIIUAJIOB,;
IIPU OMHMCAHUU MTPABUIIBHO TPAKTOBATH (PM3UYECKUIN CMBICI HCTIONIb3YEMbIX BETUUHH, UX
0003HauYEHUsI U €AMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME JIAHHYIO (PU3HUECKYIO
BEITMYMHY C IPYTHUMH BEITHYNHAMH,

aHAIM3UPOBATH (PU3UUECKHE MPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHBI
U TPUHIUIBL 3aKkOoH BcemupHoro Tsrorenus, |, Il u |1l 3akons HeroToHa, 3akoH
COXpaHEHHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPAaHCHHS UMITYJbCa, MPUHIIMII
CYNEpIO3ULIMA CWJI, TPUHIIMII PABHOMPABHS HWHEPIUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHS BEIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeIHEel KWHETHYEeCKOW SHEPTruu TEIUIOBOTO MABMXKCHHS MOJEKYJT C aOCOIIOTHON
TEMIEPATypoil, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMsS AJIEKTPUUYECKOrO
3apsifa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTEeMaTU4YeCKOe BhIPAKEHUE U YCIOBHS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPHUHIIMIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pa3iuvaTh yCIOBUS WX O€30MacHOr0 HCIOJB30BaHUS B IMOBCEIHEBHON
KU3HH,

BBITMOJIHATH SKCIIEPUMEHTHI [0 UCCIIETOBAHUIO (PU3UUECKUX SIBICHUN M IMPOLECCOB
C HCTOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHUH, TpHU STOM (POPMYyIUPOBATH
npobiieMy/3aady M THUIOTE3y Y4eOHOrO »SKCIEPUMEHTa, CoOHMpaTh YCTAaHOBKY
U3 TIPEITIOKEHHOTO 000PYI0BaHUS, IPOBOUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEIIMYNH, TIPU STOM
BbIOMpaTh ONTUMAJbHBIA CIHOCOO HM3MEPEHMs] M HCIOJIb30BaThb HM3BECTHBIE METO/bI
OLICHKH MOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEX1y (PU3NUYECKHUMH BEIMUMHAMU C UCIOIb30BaHUEM
IPSIMBIX W3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YyJIbTaThI
MOJIYYeHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYUH B BHJE TaOMUIl U TpaduKoB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICI0BAHNUS,

coOroAaTh mpaBuiia 6€30MacHOro TPy/a P MPOBEICHNHN UCCICIOBAHUN B paMKax
y4eOHOT0 3KCIepUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W MPOEKTHON JAeATeIbHOCTH
C HCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000Dy IOBAHHS;

pemarh pacy€THBIE 3aJa4u C SBHO 3aJaHHON (PU3NYECKOM MOJIEIBIO, MCIIONb3YS
¢bu3MYecKue 3aKOHbBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4d BHIOUPATH
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bu3MYECcKy0 MOJIeNb, BbIACIATh (PU3NYECKUE BEIMYUHBI U (DOPMYJIbI, HEOOXOIUMBIE
JUTsl €€ pelieHusi, TPOBOJUTh PACUETHI U OLIEHUBATh PEAIbHOCTh MOJTYYEHHOTO 3HAYCHUS
(U3UYECKON BEITMYUHEI;

pelarth KayecTBEHHBbIC 3aJauM: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
IENOYKY pPAacCyXJIEHHH C OMOpod Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busnuecKkue IBICHUS;

UCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3ajlady COBpPEeMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJOTHH JUIS TIOMCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAlMd U TPEACTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHON HH(POPMAIINH, TTOTYYECHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTydaeMyl0 HHPOPMAIIHIO;

NPUBOIUTH TMPUMEPHl BKIaZa POCCHUCKUX U 3apyOexHBIX YUEHBIX-(U3UKOB
B Pa3BUTHUE HAYKH, 00BICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;

MCIIONIb30BaTh TEOPETHYECKHWE 3HAaHUS MO (M3MKE B TIOBCEIHEBHON IKU3HU
UIst obecriedeHus 0€30MacHOCTH IMpU OOpalieHuu C NpUOOpaMH M TEXHUYECKUMU
yCTPOMCTBAMH, NJISi COXpPAHEHHsI 30POBbS M COONIOJCHHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TPyMIIE C BHIOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJICH, TIIAHUPOBATh
paboTy TIpynmbl, paUUOHAIBHO pACIPEAeNsATh OO0S3aHHOCTM W IUIAHUPOBATh
JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJCKBaTHO OIICHMBATh BKJIAJ KaXKJIOTO
U3 YUYaCTHUKOB TPYIIIHI B PEIICHNE pacCMaTPUBAEMON TIPOOIIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHBIC Pe3yibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y 00YHAIOITUXCSI YMEHHI:

JEMOHCTPUPOBATh, Ha TMpUMeEpax pojib U MecTo (u3ukun B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B MPAKTUYECKOM JEITEIBbHOCTH JIIOAEH, LEJIOCTHOCTh W E€OUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHS WM3YUYCHHBIX (DU3NYECKUX MOJIeNICH: TOYCUHBIM
AIIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siAepHasi MOJE/b aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO si/Ipa MPpHY PEelIeHNH PU3NYECKUX 3a]1a4;

pacno3HaBath (U3MUECKHe SBICHUS (TIPOIECCh) M OOBSCHATH MX HA OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOM (U3HMKHU: DJIEKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICHCTBUE
MAarHMuTOB, 3JIEKTPOMAarHUTHAsT UHAYKUUS, IEMUCTBUE MAarHUTHOTO IOJs HA MPOBOJIHHK
C TOKOM M [BWXKYIIUHUCS 3apsii, OSJIEKTPOMArHUTHBIE KoOJICOAHHSI ¥ BOJIHBI,
MPSIMOJIMHEWHOE PacCIpOCTpaHEHUE CBETa, OTpaXKeHue, MpeJoMiIeHue, nHTepdepeHus,
nudpakiys U TONSpU3alMs CBeTa, AUCIEpCcUs cBeTa, (porolrnekrpuueckuit rhdext
(boToaddexT), cBeTOBOE AaBiieHHWE, BO3HUKHOBEHHE JIMHEWYATOro CIIEKTpa aToma
BOJIOPO/Ia, €CTECTBEHHAsI M UICKYCCTBEHHAs paIUOAKTUBHOCTD;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE, DIECKTPUUYECKYIO MPOBOJUMOCTDH PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHbBIC
SBJICHUSI (TIPOIIECCHI), UCTIONB3YS (DU3UUECKUE BEIIMYUHBI: DJICKTPUUECKHUMN 3apsij, cuiia
TOKa, OJJEKTPUYECKOE HANpPsUKEHHE, SJIEKTPUYECKOE CONPOTUBIEHUE, PA3ZHOCTb
MOTEHIINAJIOB, JIEKTPOABUKYIIAs Cuia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, CUjla
Awmnepa, cwia JlopeHua, HWHAYKTHBHOCTh KaTYIIKH, SHEPIUs 3JIEKTPUUYECKOTO H
MarHUTHOTO TOJIEH, MEPUOJT U YacToTa KoJeOaHui B KoJeOaTeTbHOM KOHTYpE, 3apsia U
CWJIa TOKa B TIPOLIECCE TAPMOHUYECKUX DJIECKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
pacCTOSIHUE W ONTUYECKas CWJIA JIMH3bL, NPHU ONHCAHUM NPABWIBHO TPAKTOBATH
(bu3MYeCcKuil CMBICT UCTIOJb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €AMHUIIbI, YKa3bIBATh
¢dbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BEIUYUHAMY;

OTHCHIBAaTh U3yYEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONB3YS (PU3NUECKUE
BEJIMUMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U YACTOTA CBETA, SHEPTUs
U UMITYJIbC (POTOHA, IEPHUOJ] OTYypacnaga, SHEPIHsl CBSI3U ATOMHBIX sIJI€p, PU OMUCAHUU
IPABWJIBHO TPAKTOBATH (PU3HUECKUN CMBICI UCIIOJIb3YEMBbIX BEIUYUH, UX 0003HAUYECHUS U
€IMHULbI, YKa3blBaTh (OPMYJIbI, CBSI3BIBAIOLIUE JaHHYIO (DU3HUECKYIO BEIUYHUHY
C IpyTMMH BEJIMYMHAMU, BBIYHMCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBIL;

aHAJIM3UPOBATh (PU3NUECKHE TPOLIECCHI U SIBJICHUS, UCIIOJIB3Ys (PU3NUYECKUE 3aKOHBI
Y NPUHUUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEN0BATENBbHOTO U MAPAIIETBHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKOoH Jxkoyis—JIeHma, 3aKOH 3JE€KTPOMAarHUTHOW WHIYKIWH, 3aKOH
IPSIMOJIMHEWMHOIO  PAaCIPOCTPAHEHMSI CBETA, 3aKOHbI OTPAKEHUs CBETa, 3aKOHBI
NPEJIOMJIEHUSI CBETa, ypaBHEHUE OWHINTEHHA s (oTod(dPeKTa, 3aKOH COXpaHEHUS
DHEPIUHU, 3aKOH COXPAHEHMS HMITYJIbCA, 3AKOH COXPAHEHHUs JIIEKTPUUYECKOrO 3apsfa,
3aKOH COXpaHEHUs! MacCOBOI0 YHCIIa, MOCTYIaThl bopa, 3aK0H palnoakTUBHOIO pacnana,
Opyu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIp@XEHHE U yCIOBUS (TpaHULIbl, 001aCTH) MPUMEHUMOCTH;

ONpEeNeNsITh HANpaBJICHHE BEKTOpPA WHAYKIMHM MArHMUTHOIO TOJIS MPOBOJHUKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHua;

CTPOUTH M ONUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKaJlOM, TOHKOM
JIMH301;

BBITIOJIHATH SKCIIEPUMEHTHI 110 MCCIEAOBAaHUIO (PU3MUECKUX SBJIICHUN U MPOIECCOB
C HCHOJb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX W3MEpPEHUIl: NpH 3TOM (OPMYJIHPOBATH
npoOsiemy/3aady W THUIIOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3
MPEAJI0KEHHOT0 000PYI0BaHU, TPOBOJUTH OMBIT U (HOPMYITUPOBATH BHIBOIbI;

OCYIIECTBIISATh MPSIMBbIE U KOCBEHHbIE U3MEPEHUST (PU3NUECKUX BEIUYUH, IPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIMOCO0 HM3MEPEHUS W HCIMOJIb30BATh HM3BECTHBIE METObI
OLICHKU MOTPEMIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTU (U3NYECKUX BEIUYMH C HUCIHOJIb30BAaHUEM MPSMBIX
U3MEpPEHU: TpPU HTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3yJbTAThI
MOJy4YE€HHOM 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH B BUAE TaONHIl M TpadUKOB, J€1aTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEeI0BAHNUS;
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denepanpHas paboyas nporpamma | dus

coOroaTh mpaBwiia 0€30mMacHOT0 TPyJa MPU MPOBEICHUU WCCIICIOBAHUN B
pamMKax y4eOHOTO OKCIIEPHUMEHTa, Yy4eOHO-UCCIENOBATENbCKOH M  MPOEKTHOU
NEATEIbHOCTH C HUCIIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB M J1a0OPaTOPHOTO
000pynOBaHUs;

pemaTth pacu€THble 3aJa4d C SBHO 3aJaHHON (U3MUYECKOW MOJENbIO,
UCTIONB3ys (PM3MUECKHUE 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3a/1auu
BbIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (DU3NUYECKUE BEIUUYHHBI U (POPMYIIHI,
HEOOXOJIUMbIC NI €€ PEIICHUs, MPOBOJUTH PACUEThl M OLEHHBATH PEATbHOCTH
MOJIy4eHHOT0 3HaYeHUs (PU3HUUECKOU BEIMYUHBI,

pelaTh KaueCTBEHHBIC 3a/1a4d: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPECUUBYIO
[EMOYKY PpAaCCYXJCHUM C OMOpoll Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue sBICHUS;

UCII0JIB30BATh MPHU PEIICHUU Y4eOHBIX 33]]a4 COBpEeMEHHbIE NH(GOPMAIIMOHHbIE
TEXHOJIOTUU [IJIsl TOWCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALNN U TPEACTABICHUS
y4eOHOM ¥ Hay4YHO-TIOMYJSIpHOM WHMOpMAIMK, TMOJYYEHHONM U3 pa3InyHBIX
MUCTOYHUKOB,KPUTUUECKH aHAJM3UPOBATH MOJIy4aeMyt0 HH(POPMAIIHIO;

OOBSICHSITh TNPUHLMIBL JEUCTBUS MAIlUH, MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MACHOTO HMCIOJIb30BAHMS B MOBCETHEBHOMN
KU3HU;

OPUBOAUTh TPUMEPHI  BKJIaJa POCCUMCKUX U  3apyOekKHBIX  YUYEHBIX-
(GU3UKOB B pa3BUTHE HayKHh, B OOBICHEHHE MPOIECCOB OKPYKAIOIIEro MUpa, B
pPa3BUTHE TEXHUKUU TEXHOJIOTHU;

UCIIOJIB30BaTh TEOPETUYECKHWE 3HaHMS 1O (U3MKE B TTOBCEIHEBHOM
KU3HU 111 oOecriedeHuss Oe30MacHOCTH TMpu oOpallleHuH ¢ TpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMHM, JIJII COXpPAHEHHUsS 3J0POBBbS U COOJIIONCHUS HOPM
AKOJIOTUYECKOTO MOBEAECHUS B OKPYIKAIOIIEH cpefe;

paboTaTh B TpyIIEe C BBHIMOJHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh PabOTy TPYIIbl, PAMOHAIBHO pacCHpenessaTh OO0sI3aHHOCTH U
MJIAHUPOBATh JEATEILHOCTh B HECTAHJAAPTHBIX CUTYyalUsX, aJeKBATHO OIICHUBATH
BKJIaJl Ka)KOTOU3 YYaCTHUKOB IPYMIIbI B PEIICHUE PACCMATPUBAEMOM TTPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 kaacc
Ne HaumeHoBaHue Kosmmuecr- | [IporpamMHoe conep:kaHue OcHOBHbIE BH/IbI 1eATEILHOCTH
/11 pa3aesoB U TeM BO 4acOB o0y4arouuxcs 0p
y4eOHOro
npeaMera
Paznen 1. ®usznka u MeToAbl HAYYHOro mo3Hanus (1)
1.1 duzuKa u ®dusnka — HayKa 0 IpUpoJIe. N3ydenue HaydHBIX (IMIIUPHYUECKUX U http://school-
METOJIEL Hayu4Hble METOIbI TO3HAHUS TECOPETUYECKHX ) METOOB ITO3HAHHUS collection.edu.ru/c
OKPYKAIOIIEero MHUPA. OKPYXKAIOIIET0 MUPA. atalog/rubr/8blae
HayqHOTo Ponb sxcniepumenTa u Teopuun OO6cyxeHre rpaHul] IPUMEHUMOCTH 4d4-9f25-c597-
p p YKL paHuLL 1p
TTO3HAHHS B MIPOIIECCE MO3HAHUS TPUPO/IBI. (hU3HUECKUX 3aKOHOB U TCOPHH. c8de-
DKCIepUMEHT B PHU3UKE. PaGora B rpymme o noaroToBke a3f2e677f59b/1188
MopenupoBanue GU3NIECKUX KOPOTKHX COOOIICHHUH O POJIK U MECTE 92/?
sSIBJICHU#T U porieccoB. HayuHbie (bU3MKK B HAYKE U B MPAKTUICCKOU https://resh.edu.ru
runore3sl. Pu3nyecKre 3aK0HbI 1 eI TENbHOCTH JIFOAEH. [for-teacher
Teopuu. [ paHUIBI TPHMEHUMOCTH JleMOHCTpanus aHaJIOTOBBIX M HU(PPOBBIX https://www.yakla
¢usnuecknx 3axKoHOB. [IpuHIMT MU3MEPUTEIBHBIX IPHUOOPOB, KOMITBIOTEPHBIX | SS.ru/p/fizika/10-
COOTBETCTBHUSI. JaTYUKOB. klass
Pois 1 MecTO Qu3nku OcBoeHNe OCHOBHBIX MMPHUEMOB PaOOTHI C https://vr-
B ()OPMHUPOBAHUHU COBPEMEHHOMN 1dpoBoii TadbopaTopueii mo pusmKe labs.ru/laboratori
HAY4HOW KapTHHBI MUPA, es/
B IIPAKTUYECKOH JIeATEILHOCTH https://m.edsoo.ru
Jroneit [7TA1bf72
Pa3znen 2. Mexanuka (184) +254
21 Kunematuka 549 MexaHn4yeckoe JTBUKEHHE. [IpoBeneHue dKCIepuMEHTa: U3yUeHUE http://school-
OTHOCHTENBHOCTh MEXAHUYECKOTO HEPaBHOMEPHOT'O JIBHYKCHHS C IIETBIO collection.edu.ru/c
nBwxkenus. Cucrema oTcuéra. OTIpEIEIICHUs] MTHOBEHHOW CKOPOCTH; atalog/rubr/8blae
Tpaexropus. HCCIIeIOBAaHKE COOTHOIIEHUS MeXK Ay myTsmu, | 4d4-9f25-c597-
[TepemeriieHue, CKOPOCTh (CpeHssl | MPOIICHHBIMU TEJIOM 3a MOC/ieAoBaTebHbIe | C8de-
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http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
https://resh.edu.ru/for-teacher
https://resh.edu.ru/for-teacher
https://www.yaklass.ru/p/fizika/10-klass
https://www.yaklass.ru/p/fizika/10-klass
https://www.yaklass.ru/p/fizika/10-klass
https://vr-labs.ru/laboratories/
https://vr-labs.ru/laboratories/
https://vr-labs.ru/laboratories/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
http://school-collection.edu.ru/catalog/rubr/8b1ae4d4-9f25-c597-c8de-a3f2e677f59b/118892/
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CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOpEHUE MaTepUaIbHON TOYKHU, UX
IIPOEKLIMU HA OCH CUCTEMBI
koopauHat. CiioxeHne
MEPEMEILECHUH U CII0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE
IIPSIMOJIMHEMHOE IBUKEHUE.
['paduxu 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U
HepeMeLIeHUs] MaTepUaJIbHON TOUKU
OT BPEMEHU.

CBobOosiHOE najieHne. Y CKopeHue
CBOOOJIHOTO Ia/IeHUsI.
KpuBonmHeliHOe nBUKEHUE.
JIBruKeHne MaTepUaIbHOU TOUYKH 110
OKPY’KHOCTH C TIOCTOSIHHOH 110
MOJYJIFO CKOPOCTBIO. YTIIOBast
CKOPOCTb, JIMHEWHAsA CKOPOCTb.
[Tepuon 1 yactora oOpaleHuUs.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHuueckue ycTpoincTea u
MPAKTUYECKOE IPUMEHEHHE!
CIUAOMETD, ABUKEHHUE CHAPSIZIOB,
LENHbIE U peMEHHBIE MTepeiaun

paBHbBIE IPOMEXKYTKH BPEMEHH MTPH
PaBHOYCKOPEHHOM JIBM)KEHUH C Ha4aJlbHOM
CKOPOCTBIO, PABHOW HYJIIO; U3yYEHUE
JIBYDKEHUS [IAPUKA B BA3KOM JKUIKOCTH;
M3y4eHHUe IBMKEHUS TeJa, OpOLICHHOTO
TOPU30HTAJIBHO.

OOBsicHeHHE OCHOBHBIX MPUHIIUIIOB JICHCTBUSA
TEXHUYECKUX YCTPOUCTB, TAKUX KAK:
CIHJIOMETD, IIETHbIE U PeMEHHBIE MTepeaadn
JIBYDKEHUS; U YCIIOBUN X 06€3011aCHOT0
WCIIOJIb30BAHUS B TIOBCETHEBHOW KH3HH.
Pemienue pacu€THbIX 3aj1a4 C BHO 3aJlaHHOM
(bu3nvIecKoit MOIEIBbIO

C UCIIOJIb30BaHUEM OCHOBHBIX (POPMYJI
KHHEMaTHKH.

ITocTpoenue u aHanu3 rpaukoB
3aBHCUMOCTEH KHHEMaTHYECKUX BEJIMYHH OT
BpPEMEHHU ISl PABHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBYDKEHUS.

PacnioznaBanue ¢pu3nyeckux sBICHUN B
yUeOHBIX OIBITAX U OKPY’KaroIleH KU3HU:
paBHOMEPHOE U paBHOYCKOPEHHOE
NpsIMOJIMHEIHOE JIBUKEHUE, CBOOOIHOE
MaJICHUE TeJ, ABMKEHHIE IO OKPY)KHOCTH.
Onucanue MEXaHUYECKOTO IBUKEHUS C
WCTIOJIh30BaHUEM (PH3HUECKIX BEITNYHH:
KOOp/MHATa, MyTh, IEpEMEIIEHUE, CKOPOCTb,
yckopenue. PaboTa B rpymnmnax npu
TUTAHUPOBAHUH, TIPOBEJICHUH U
WHTEPIPETAIMA PE3YTbTATOB OIBITOB U
aHaJIN3e JIOTOJHUTENIbHBIX HCTOYHHKOB
WH(pOpMAIINH 110 TEME

a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/10-
klass

https://vr-
labs.ru/laboratori
es/
https://m.edsoo.ru
[7f41bf72

2.2

JnHamuka

7+10

HpI/IHLII/IH OTHOCUTCIIbHOCTHU
I"anunes. [lepBbiii 3akoH HproTOHA.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEI.
W3yueHne 3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT

http://school-
collection.edu.ru/c
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NHepuuanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunun
cyneprno3uiuu cuil. Bropoit 3akox
HproToHa 1151 MaTepuanbHOU TOUKH.
Tperuii 3akoH HproToHa 111
MaTepHUalbHbIX TOUEK.

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tsixectu. [lepBas
KocMHuecKasi ckopocTs. Cuia
ynpyroctd. 3akoH ['yka. Bec Tena.
Tpenue. Buasl Tpenus (mokos,
CKOJIb)KEHUSI, KAUCHHS ).

Cuia tpenusi. Cyxoe TpeHHe.
Cuita TpeHus CKOJIbKEHUS U CHIIa
Tpenus nokos. Koapdumment
TpeHus. Cuiia COnpOTUBIIEHUS IIPU
JBUKEHHUH TeJa B )KUJIKOCTU WU
rase.

[ToctynaTenbHoe U BpaliaTeabHOe
JIBIDKEHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
Bpaienus. [1neqo cuibl. YcnoBus
paBHOBECHsI TBEPAOIO TEINA.
TexHu4eckue ycTpoicTea u
IIPAKTUYECKOE IPUMEHEHHE!
MOJUINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedopMaIuu; CpaBHEHNE CHUII TPSHUS TTOKOS,
KauyeHUS U CKOJILKECHHUS.

OO0mbscuenue HeBecoMmocTH. [IpoBenenue
SKCIIEPUMEHTA: UCCIICIOBAHUE 3aBUCUMOCTH
CHUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE
U PE3WHOBOM o0pasiie, OT uX JehopMaIuu;
M3Y4YCHHE TBUKCHHSI OpyCKa M0 HAaKIIOHHON
MIJIOCKOCTH; UCCJIEOBAHUE YCIOBUM
paBHOBECHsI TBEPIOTO TEJIa, UMEIOIIETO OCh
BpallCHHUS.

OO0mpsicHeHHe 0COOEHHOCTEH PABHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSAMOIMHEHHOTO
IBUKEHHS, CBOOOIHOrO MajeHus Tel,
JBUKEHUS 110 OKPY’KHOCTH Ha OCHOBE
3aK0HOB HpI0TOHA, 3aKOHA BCEMUPHOTO
TATOTCHUS.

OObsicHeHe OCHOBHBIX TPUHITUIIOB ICUCTBUS
MTOIITUITHUKOB U UX

MPaKTUYECKOTO MPUMEHEHHS.

OObscHeHre ABMKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJaHHOU
(bU3UIEeCKOil MOJIETTBIO

C HCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB M
(hopMy1 TUHAMUKHU.

Pacnio3naBanue Gpu3nyecKux SBICHUN B
y4eOHBIX OIBITaX U OKpY’Karolei

YKU3HU: UHEPLIMSL, B3aUMOCIHCTBUE TEN.
AHanmn3 pU3NIECKUX MPOIECCOB U

SIBIICHUH C UCIIOJb30BaHUEM 3aKOHOB U
MIPUHITMATIOB: 3aKOH BCEMUPHOTO TATOTEHUS,
I, II u III 3akonsl HeroTOHA, IpUHLIKIT
CYyNEpPIO3UIUU CUJT, TPUHIIUIT
PaBHOIIPABHOCTH MHEPLIHAIbHBIX

CHCTEM OTCUETaA

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/10-
klass

https://vr-
labs.ru/laboratori
es/

https://m.edsoo.ru
[7f41bf72
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2.3

3aKOHEBI
COXPaHEHUS B
MEXaHUKE

6+6

HMirynsc MaTepUabHON TOYKHU
(Tenma), CHCTEMBbI MaTepUATbHBIX
Touek. VIMITyJIbC CUIIBI M U3MEHEHHE
MMITyJIbCa TeJla. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHHE.
Pabora crisl. MOIIHOCTE CHJIBL.
Kunernueckas sneprus
MarepuanbHOU Touku. Teopema 00
M3MEHEHUU KHHETUYECKON YHEPIHUH.
[loTeHuumanbHas SHEPrHUsL.
[ToTeHunanbHas 3HEpPrus ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToreHManbHas 3HEprus Teja
BOJIM3U MOBEPXHOCTH 3EMIIU.
[ToreHManbHbBIE U
HENOoTeHUUaIbHbIe cUiIbl. CBS3b
paboThl HEMOTEHLIMATBHBIX CHJI C
WU3MEHEHNEM MEXaHNYECKOU
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXPAHEHHUS MEXaHUUYECKON
SHEpPruM.

VYnpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

TexHuueckue ycTpoicTea u
MIPaKTUYECKOE IPUMEHEHHE:!
BOJOMET, KONIEP, IPY>KUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT

[IpoBeneHuE SKCIIEPUMEHTA: U3yUYEHUE
a0COJIIOTHO HEYIIPYToro yaapa

C MIOMOILBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB; UCCIIEI0BaHUE CBSI3U pabOThI
CUJIBI C U3MEHEHUEM MEXaHUYECKOM S3HEPruu
TeJa Ha IPUMEPE PaCTSHKEHUS PE3UHOBOTO
KIyTa.

OneHka aOCONIOTHBIX M OTHOCUTENIBbHBIX
HOTPEIIHOCTEH M3MEPEHH (PU3NIECKUX
BEJIMYUH.

Pemrenne pac4€THbIX 33724 C ABHO 3aJaHHOU
¢bu3nyeckoit MoiebI0

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB H
(hopMyJ TMHAMHMKH U 3aKOHOB COXPaHEHUSI.
Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOH Ha N3Y4YECHHBIE B pa3ieie
«MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sSBICHUS.

OnucaHne MEXaHUYECKOTO ABMKEHHUS C
UCIIOJIb30BaHUEM (PU3MUYECKUX BEIMUMH:
HMITYJIbC TEJIa, KHHETUYECKask YHEPTHs,
NOTEHLUAIbHASI DHEPIUsl, MEXaHUYECKast
paboTta, MexaHUYeCKast MOUTHOCTb.

Ananu3 (pu3NYeCKUX MPOLECCOB U SABJICHUM ¢
HCIIOJIb30BAHUEM 3aKOHA

COXPAHEHHUsI MEXaHUUYECKOHN HEPTUH, 3aKOHA
COXpaHEHUs UMITYJIbCA.

OOBsicHEeHHE OCHOBHBIX MPUHIIMITOB JIeHCTBUSA
Y IPAKTHYECKOTO MPUMEHEHUS! TEXHUYECKUX
YCTPOMCTB, TAKMX KaK: BOJOMET, KOIED,
MPY>KUHHBINA MTACTOJIET.

OOBsicHEeHHE IBMKEHHSI PaKeT ¢ OMOpOol Ha
U3y4EHHbIEC (PU3NUECKUE BETMUNHBI U 3aKOHbI
MEXAHHKHU.

Hcnons30Banme mpy MOATOTOBKE COOOIIEHUH

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

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/10-
klass

https://vr-
labs.ru/laboratori
es/
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0 IPUMEHEHUH 3aKOHOB MEXaHUKHU
COBpPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHH JUIsl IOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIPETALMH U IPEICTaBICHUS
nHpOpMaINY, KPUTHIECKUHN aHAIN3
nosrydaemoit nHpopmanuu [IpoBenenue
KOCBEHHBIX U3MEPEHUN, UCCIIEN0BAHUI
3aBUCHUMOCTEN (PU3NYECKUX BEITUYHH,
IPOBEPKA NPEUI0KEHHBIX TUIIOTE3

Pa3nen 3. MousiekyJsipHasi puznka u TepMoauHaMuka (244)+1yq

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH

9+2

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKON
TEOPHH U MX OIBITHOE 00OCHOBAHUE.
BpoyHOBCKOE IBHKEHHE.
Huddysus. Xapakrep ABHKESHHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus Ta30B,
JKUJKOCTEN U TBEPABIX TEI U
00BsICHEHUE CBOWCTB BEIIECTBA

Ha OCHOBE 3THUX Mojenen. Macca u
pa3mepsl MoJiekys. KonndectBo
BemiecTBa. [locrosnnas ABoraapo.
TennoBoe paBHOBECHE.
Temneparypa u e€ uzamepeHue.
IIxana remneparyp Llenscus.
Mopens uneajabpHOTo ra3a.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU UIACATBLHOTIO
rasa.

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHel KHHETUYECKOM SHEPIUr
TETJIOBOTO JABUKEHUS YaCTHI] Ta3a.
[lkana Temnepatyp KenpBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona.

[IpoBenenune sKcriepuMEHTa: ONpEACICHIE
Macchl BO3lyXa B KIIACCHOM KOMHATe Ha
OCHOBE U3MEPCHHI 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEPaTypbl BO3yXa B HE;
WCCJICJIOBAHUE 3aBUCHMOCTH MEKIY

IapaMeTpaMu COCTOSHUA Pa3pCKCHHOTO ra3a.

OreHka abCONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN N3MEpEeHUN PU3NIECKUX
BEJIMYUH.

OO0bsicHeHne OCHOBHBIX TPUHITUTIOB
NeiicTBUi TepMoMeTpa U GapoMeTpa 1
YCIIOBUH MX O€30MaCHOTO UCIOIb30BaHUS B
IIOBCEITHEBHOM JKH3HH.

PacnioznaBanue ¢pu3nyeckux sBIECHUN B
yueOHBIX OIBITAX U OKPYKArOIIEH KU3HU:
nuddysusi, OpOyHOBCKOE IBIKCHHE.
OnucaHue TEMIOBBIX ABJIEHUH C
HCIIOJIb30BaHNEM (PU3UUYECKUX BEIMYMH:
JIaBJICHUE Ta3a, TEMIIEpATypa, CPEeIHAsA
KHUHETUYECKasi JHEPTHsl XaOTUYECKOTO
JBUKEHMSI MOJIEKYJI, CPEAHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYI.

Ananu3 (pU3NYECKUX MPOLECCOB U SABJICHHIM C
ucrob3oBanneM MKT, ra3oBbeIx 3aKOHOB,
CBSA3U CPEIHEW KUHETUYECKON YJHEPTUU

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

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/10-
klass

https://vr-
labs.ru/laboratori
es/
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3axoH [lanprona. M3omporeccs! B
UJCAILHOM Tra3e ¢ IOCTOSIHHBIM
KOJIMYECTBOM BELLECTBA.
I'paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TE€pPMa, U30X0pa,
nzobapa.

TexHudeckue ycTpoucTea u
IIPAKTUYECKOE IPUMEHEHUE:!
TEPMOMETP, OapoMeTp

TEIUIOBOT'O IBM)KEHUS MOJIEKYII C
aOCOJIFOTHOM TeMITepaTypoH.

Pemenue pacu€THbIx 3a/1a4 ¢ IBHO 3aJJaHHOMU
(bu3nuecKoil MOJEINbIo

C MCII0JIb30BAaHUEM OCHOBHBIX

nonoxxenuid MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHOH (PU3HKH.

PaGora B rpynnax npu riaHupOBaHUH,
MPOBEACHUU U MHTEPIIPETALUU PE3YIHTATOB
OMBITOB U aHAJIU3€ JOMOJHUTEIBHBIX
HWCTOYHUKOB

nH(OpMALIUY IO TEME
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3.2

OCHOBBI
TEPMOIUHAMUKH

10

TepmoanHaMuueckas CUCTEMA.
BHuyTpenHsist sneprus
TEPMOJUHAMHYECKON CUCTEMBI U
CHocoO0bI €€ U3MEHEHMS.
KonmuecTBo TeminoTer u padora.
BHyTpeHHss sHeprus 0lHOaTOMHOTO
UJIEAIbHOTO ra3a. Busl
TEeIUIONepelaut: TEIIONPOBOAHOCTb,
KOHBEKIIMSI, U3ITyuyeHue. Y IesbHast
TEII0EMKOCTh BELECTBA.
KonngecTBo TemoTs! mpu
TeIuIonepeaye.

[TonsiTre 06 aguadbaTHOM Mporecce.
[TepBblii 3aKOH TEPMOAMHAMUKHU.
IIpuMeHeHue 1epBoro 3aKoHa
TEPMOJIMHAMMKH K U30IPOLIECCaM.
I'padmueckas uHTEpHIpETALIUS
paboThI raza.

BTopoii 3aK0H TEpMOIMHAMHUKH.
Heob6paTumocTsb mpoleccoB B
IPUPOJIE.

Tennossie MamuHbl. [IprHIKAIIBL
JeNCTBUS TETJIOBBIX MAILIUH.
[TpeoOpa3oBaHus SHEPruM B
TEIUIOBBIX MaIIMHAX.
Koadduiment monesHoro neicTpust
TEIJIOBOM MAallIWHBI.

[Tuxn Kapho u ero ko3 dunuent
MOJIE3HOT'O IEUCTBUSL.
DKosnoruyeckue npoodaemMbl
TEII0HEPTETHKU.

TexHudeckue ycTpoiucTea u
IIPAaKTUYECKOE IPUMEHEHUE:
JIBUTATEb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAMIIBHUK,

[IpoBenenue sKcriepuMeHTa: U3MEPEHUE
yAETbHOM TEIIOEMKOCTH BEILIECTBA.

Ornenka abCONMIOTHBIX M OTHOCHUTEIIBHBIX
MOTPENTHOCTEH M3MEpPEHUHN (HU3MIECKUX
BEJIMYUH.

N3yuenue Mozeneii mapoBoil TypOUHBI,
JIBUTATENs] BHYTPEHHETO CTOpaHus,
PEaKTUBHOTO JIBUTATEII.

OObscHEHNE IPUHLIUIIOB IEHCTBUS U
yCIIOBUI 6€3011aCHOTO UCIIOJIb30BAHUS

B [TOBCETHEBHOM KU3HU JIBUTATEIIS
BHYTPEHHET0 CrOpaHus, ObITOBOTO
XOJIOAWJIBHUKA, KOHIUITHOHEPA.

Ornucanue CBOWCTB TeJl U TEIUIOBBIX SIBJICHUI
C MCII0JIb30BaHUEM

(bu3MYeCKUX BEIMYMH: IaBJICHHE ra3a,
TeMIlepaTypa, KOJIUYECTBO TETIOTHI,
BHYTpEHHSIS DHEeprusi, paboTa rasa.

Pemrenue pacu€THbBIX 337124 ¢ SBHO 3aJaHHOM
(hu3MUECKOil MOJIENBIO C UCIIOE30BaHUEM
OCHOBHBIX 3aKOHOB 1 (DOPMYJT MOJICKYJIIPHOMN
(U3HUKY ¥ TEPMOJTUHAMHUKH.

Pemrenne kauecTBEHHBIX 3a/1a4 C OMOPON Ha
U3y4YeHHbIE B pazjaeine «MomnekynsipHas
(bu3MKa U TEPMOTMHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUecKue SBICHUS.
PaGora B rpynnax npu aHanuze
JIOTIOTHUTEIBHBIX HCTOYHUKOB MH(OpMALIUU
0 TeMe

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

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/10-
klass

https://vr-
labs.ru/laboratori
es/

https://m.edsoo.r

u/7f41bf72
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3.3

ArperaTHble
COCTOSTHHS
BEIIIECTBA.
®az3oBbIC
MepPEXOIbl

5-1

[TapooOpa3oBaHue U KOHICHCAIIHS.
Ucnapenue u kunexue.
AOCOIOTHAS U OTHOCHTEIbHAS
BJI&KHOCTh BO3/1yxa. HachleHHbIi
nap. Y 1enpHas Terora
napooOpa3zoBaHusi. 3aBUCUMOCTD
TEeMIIepaTypbl KUIICHUS OT JaBJICHUSI.
Trépnoe Teno. Kpucramnuueckue u
amop(HBIC Teaa. AHU30TPOIHUS
CBOMCTB KpuCTaoB. Kujakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepuaisl. [Inapnenue u
KpUcCTaJUIM3anus. Y 1eiabpHas TerioTa
riasneHus. Cyomumarusi.
YpaBHeHHe TEIUIOBOTO OallaHca.
TexHuyeckue ycTpoiucTBa u
MPaKTUYECKOe TPUMEHEHHUE:
TUTPOMETP U MCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH
MOJTyYEHHUsI COBPEMEHHBIX
MaTepHuajioB, B TOM YHCIIE
HAaHOMAaTepHAJOB,

Y HAaHOTEXHOJIOTUU

[IpoBenenue s3KcriepuMeHTa: U3MEpPEHUE
OTHOCHUTEJIbHOM BJIQXKHOCTH BO3/1yXa.
Ornenka abCONMIOTHBIX M OTHOCHUTEIIBHBIX
MOTPEUTHOCTEH U3MEpEeHUN (HU3UIECKUX
BEJIMYUH.

N3yueHne cBOKCTB HACBILIEHHBIX [1apOB,
CIOCOO0B M3MEPEHUS BIAKHOCTU
Habumronenue kumneHus npy MOHMKEHHOM
JABJICHUH, HATPEBAHUS U TUIABJICHUS
KPUCTAJUIMYECKOTO BEUIECTBA.

OObscHEeHNE IPUHLIUIIOB IEHCTBUS U
yCIIOBUI 06€3011aCHOTO MCIIOJIb30BAHUS B
TOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJOPUMETPA.

N3ydeHne TeXHOJIOTHU OTyYEHUs
COBPEMEHHBIX MaTE€pPUAJIOB, B TOM YHUCIIE
HaHOMAaTePHAJIOB.

Pemenue pacy€THbIX 3a/1a4 € IBHO 3aJaHHOU
(bU3UIECKOil MOJIETTBIO

C UCIIOJIb30BAaHUEM YPaBHEHUS TEILIIOBOTO
OanaHca.

Pemienne kauecTBEHHBIX 33/1a4 C OMOPOM Ha
M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nueckre SIBICHHUS 10 TEME.
PacnioznaBanue ¢pusnyeckux sBIEHUN B
y4eOHBIX OMBITaX U OKPY>KAIOIIEH KU3HU:
nedopmariust TBEPABIX TEJ, HarPeBaHUE U
OXJIQXK/ICHHUE TeJl, U3MEHEHHUE arperaTHbIX
COCTOSIHH BEIIeCTBA M OOBSICHEHHUE UX Ha
OCHOBE 3aKOHOB ¥ ()OPMYJT MOJIEKYJISIPHOM
(bu3nKH.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTH JIJI1 TOMCKA, CTPYKTYpPUPOBAHUS,
HWHTEPIpETAIMU U MPECTaBICHUS
WH(pOpMaIUK NMPU TOATOTOBKE COOOIICHUH O

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

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/10-
klass

https://vr-
labs.ru/laboratori
es/

https://m.edsoo.ru
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MPUMEHEHUH 3aKOHOB MOJICKYJISIPHOM (pr3uku
U TEPMOJUHAMUKU B TEXHUKE
U TEXHOJIOTHSIX.

Paznen 4. DaekTpoauHam

uKa (224)+8u

4.1

DNeKTpocTaTuKa

10+2

OnexTpuzanus Ten. JNeKTPUIECKUil
3apsz. [IBa Buaa 3lEKTPUUECKUX
3apAnoB. IIpoBogHuKY,
JUDJIEKTPUKHU U TIOTYITPOBOIHUKHU.
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO
3apsja.

B3aumoneiicTBue 3apsiioB. 3aKOH
Kynona. TodyeuHbli JIEKTpHUUECKUI
3apsal. DIEKTPUUYECKOE TIOoJIe.
Hanpsx€HHOCTB 3EKTPUUYECKOTO0
noJist. [lpunHnun cynepno3unuu
JIIEKTPUYECKUX MoJie. JInuuu
HaANPsKEHHOCTH AIEKTPUYECKOTO
TIOJISL.

PaboTa cui a51eKTpocTaTu4eckoro
nosist. [lorennman. PazHocTs
noreHuuanos. [TpoBogHuky u
JURJIEKTPUKHU B
AIIEKTPOCTATUYECKOM IIOJIE.
JusnexTpudeckasl IpOHUIIAEMOCTb.
OnexrpoéMkocTs. Konnencarop.
DJEKTPOEMKOCTH MIIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.
TexHudeckue ycTpoiucTea u
MPAKTUYECKOE IPUMEHEHHE:!
AJIEKTPOCKOIL, dJIEKTPOMETP,
ANEKTPOCTATHYECKAs 3alUTa,
3a3eMJICHHE JIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyMHBbIU IPUHTEP

[IpoBenenue 3KkCriepuMeHTa: U3MEpPEHHE
MEKTPOEMKOCTH KOHIEHCATOPA.

Onenka abCONIOTHBIX M OTHOCHTEIBHBIX
HOrPEeIIHOCTEN U3MEPEHUH (PU3NYECKUX
BEJIMYUH.

N3y4yenne npuHIMIIOB AEHCTBUS
3JIEKTPOCKOIIA, AIEKTPOMETPA,
KOHJIEHCATOopa.

W3ydeHne NpuHIMIIOB NENCTBUSA U yCIOBUU
0€301I1aCHOT0 MPUMEHEHUS B IPAKTUYECKON
KU3HU, KOMMPOBAJIBHOTO armapara,
CTpYHHOTO NIPUHTEpA.

PaccmoTpenue pusnueckux OCHOBaHUN
ANEKTPOCTATUYECKOM 3aIUTHI U 3a3€MJICHUS
JIEKTPONPUOOPOB.

Pemenue pacuéTHbIX 3a71a4 C SIBHO 3a/1aHHOM
¢busnyeckoit MoebI0

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(opMyI 3JEKTPOCTATHKH.

Pemenue kauecTBEHHBIX 3ajjay ¢ OMOPOM Ha
N3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(usnueckre BICHUS JEKTPOCTATHKU.
Pacnio3naBanue Gpu3nuecKux sBJICHUN B
y4eOHBIX OIBITaX U OKPY’KAIOLIEH KU3HU:
AJIEKTpU3aLMs TEJ, B3aUMOJIEHCTBUE 3apsI10B
1 00BbsICHEHHE UX Ha OCHOBE 3aKOHOB U
bopmyn

ANEKTPOCTATUKH.

OnucaHue U3y4eHHBIX CBOWCTB BELIECTBA U
JNEKTPUYECKUX SBJICHUH C HCIIOJIb30BAHUEM
(U3MYECKUX BETUYMH: DJICKTPUICCKUN 3apsil,

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

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/10-
klass

https://vr-
labs.ru/laboratori
es/

http://m.tdsoo.ru/
7f41c97¢

https://m.edsoo.ru
[Tf41bf72
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HapsHKEHHOCTD JIEKTPUUYECKOTO 110,
MOTEHIMAJ, Pa3HOCTh TOTEHIUAJIOB,
3JIEKTPOEMKOCTb.

AHanu3 GpuU3NYECKuX MPOLECCOB U SBICHUH C
WCIIOJIb30BAHNEM (PU3UUECKUX 3aKOHOB:
3aKOHA COXPaHEHUs IEKTPUYECKOro 3apsa,
3akoHa Kynona.

PaGora B rpynnax npu aHanuze
JOITOJIHUTCIIbHBIX NCTOYHUKOB I/IHCI)OpMaIII/II/I
Y TIOJITOTOBKE COOOIIEHUH O MPOSBICHUN
3aKOHOB JIEKTPOCTATUKU B OKPYXKaIOLIEH
YKU3HU U IPUMEHEHUH

HUX B TCXHHUKC

4.2

ITocTossHHBIN
BJIEKTPUYECKHUI
TOK. TOKHU B
pa3IMYHBIX cpeax

12+6

DNEeKTpUYECKUM TOK. Y CIIOBUS
CYyIIECTBOBAHUS AIEKTPUIECKOTO
toka. Mcrounnku Toka. Cuia Toka.
[TocTosiHHBIN TOK.

Harmpsxenue.

3akon OMa 1t y4acTKa LeTH.
DIIEKTPUUYECKOE COMPOTUBIIEHUE.
VY ienpHOE CONPOTUBIICHUE
BemectBa. [locnenosarensHoe,
napajuieIbHOE, CMEIIaHHOE
COEIMHEHHUE MPOBOJHUKOB.
PaboTa snmexkTpuueckoro Toka.
3akoH J[xoyns—Jlenna. MomHocTh
AIEKTPUIECKOTO TOKA.
DIEKTPOABUKYIIASL CUJIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHMKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOI)
anekTpuueckoil nenu. Koporkoe
3aMbIKaHUE.

OneKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCHUMOCTh

[IpoBeneHune 3KkCriepuMEHTa: U3yUeHUe
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB;
u3Mepenne J/]C ucroyHmuka Toka u €ro
BHYTPEHHET'0 COMPOTUBIICHUS; HAOIIOICHNE
3JIEKTPOJIN3A.

Or1eHka a0COIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MepeHUl (PU3NIECKUX
BCIUYMH.

OObscHeHrEe TPUHIIUIIOB IEUCTBUS U YCIOBHIA
0e30macHOTO MPUMEHEHUS aMIIepMETpa,
BOJIbTMETPA, PEOCTATA, UCTOYHUKOB TOKA,
3JIEKTPOHATPEBATEIBHBIX U
ANEKTPOOCBETUTEIHHBIX TPUOOPOB,
TEPMOMETPA COMPOTUBJICHHS], BAKYyMHOTO
JM0J1a, TEPMUCTOPOB U (HOTOPE3UCTOPOB,
MTOJTYTIPOBOTHUKOBBIX JTUOJIOB, TAIbBAHUKH.
Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJaHHOU
(bU3UIECKOI MOJIETTBIO

C HCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M
dhopmyn Tembl «IlocTosTHHBIIM
AJIEKTPUYECKUMN TOK.

Pacnio3naBanue hu3ndecKkux sIBJICHUHN B

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

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/10-
klass

https://vr-
labs.ru/laboratori
es/

https://m.edsoo.ru
[7f41bf72
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COIPOTUBIICHUS METAIIIIOB
OT TEMIIEPATYPBI.
CBepXIpOBOAUMOCTb.
DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB.
[TonynpoBoaauku. CoOCTBEHHAS U
IIPUMECHAsk IPOBOAUMOCTh
oJynpoBoaHUKOB. CBOMCTBA P—N-
nepexo/a.

[TomynpoBOIHUKOBBIE PUOOPBHI.
DNEKTPUUECKUN TOK B pacTBOpPax U
paciuiaBax 3J€KTPOJIMTOB.
DNEeKTPOIUTHYECKAs JUCCOLUALIH.
DneKTponus3.

DJNIEKTPUUECKHI TOK B Ta3ax.
CamocTosTenbHbIN U
HECaMOCTOSITEIIbHBIN pa3psil.
Monnus. [lnazma.

TexHu4eckue ycTponucTea u
IIPAKTUYECKOE IPUMEHEHHE:!
aMIepMeTp, BOIbTMETP, peocTar,
HMCTOYHHKH TOKa,
AIIEKTpOHArpeBaTesibHbIe IPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPHUOOPHI,
TEPMOMETP COMPOTUBIICHHUSI,
BAaKyYMHBIN JHOJI, TEPMUCTOPBI U
(hoTOpE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIN THOJ,
raJlbBaHMKa

y4e0HBIX OIBITaX U OKPY’KaroIIeh

KU3HU: DJIEKTpUUECKasi IPOBOUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUECKOE, MArHUTHOE
IEUCTBUS TOKA.

AHanus 37eKTPUUECKUX SIBICHUN U
IIPOLIECCOB B LIETISAX MOCTOSIHHOTO TOKA C
HCII0JIb30BAHNEM 3aKOHOB: 3ak0H OMma,
3aKOHOMEPHOCTH MOCJIEI0BATEILHOTO U
HapauIeIbHOTO COEAMHEHNUS TPOBOAHHUKOB,
3aKOH

Hxoyinsa-Jlenuna.

OnucaHue U3y4yeHHbBIX CBOMCTB BEIIECTB U
ANEKTPUUYECKUX SIBJIIEHUH C UCIIO0JIb30BAaHUEM
(bu3mIecKux

BEJIMYMH: MIEKTPUUECKUH 3apsf, CHIIa

TOKa, SJIEKTPUUECKOE HAMpsHKEHHE,
ANEKTPUYECKOE COMPOTUBIIEHNE, Pa3HOCTh
notenuuanos, J/1C, pabora Toka, MOIIIHOCTh
TOKa.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH JJIs IIOMCKa,
CTPYKTYpPUPOBaHUS, UHTEPIIPETALIUU U
MpeACTaBICHUs HHOOPMAITUU TIPH
HOJTrOTOBKE COOOIIEHUH O IPUMEHEHUN
3aKOHOB TIOCTOSIHHOT'O TOKa B TEXHUKE U
TEXHOJIOTHUSIX

Pe3epBHoe Bpemsi 2u+1l

OBHIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME- 68
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11 kaace

Ne HaumeHoBaHue Kosmuecr- | [IporpaMmMHoe coep:kanue OcHOBHbIE BH/IbI 1eATEILHOCTH

/11 pa3aesioB U TeM BO 4aCOB o0y4arouuxcs 0p
y4eOHOTro
npeaMeTa

Paznen 1. Daekrpoaunamuka (114)

1.1 MarHuTHoOE IoJIe. 11 [TocTosiTHHBIE MATHHTHI. [IpoBeeHue sKCIIepUMEHTA: U3Y4YCHUE http://school-
DneKTpOMarHuTHas B3anMozneincTere mocTosIHHbIX MAarHATHOTO IT0JIA KaTYIIKHA C TOKOM, collection.edu.ru/c
UHTYKIUS MAarduToB. MardiuTHOE MOJIE. HCCJIENOBAHUE NEUCTBUS ITIOCTOSHHOIO atalog/rubr/8blae

BekTop MarHuTHOI MHIYKINY. MarHuTa Ha paMKy C TOKOM; 4d4-9f25-c597-
[TpuHIMT CyTIepIO3UIIUN MATHUTHBIX | HCCIICIOBAHUE SIBJICHUS 3JICKTpOMarHuTHoM | c8de-

nosied. JIMHuM MarHuTHOU VH]TYKIIUH. a3f2e677f59b/1188
unaykiun. Kaptuna OreHKa a0COIOTHBIX M OTHOCHTEIIBHBIX 92/?

JIMHUI MarHUTHOW MHIYKIUU OIS
IMOCTOSTHHBIX MarHUTOB.

MaruuTHo€ 1oJie MPOBOHUKA

¢ TokoM. KapTuHa 1MHMI HHIYKIMH
MarHUTHOTO HOJIS JJIMHHOTO
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O MPOBOJIHUKA, KATYILIKH
¢ TokoM. OnbIT Opcrena.
B3anmopeiicTBre mpoBOTHUKOB

C TOKOM.

Cuna Amnepa, e€ MOayJb U
HallpaBJICHUE.

Cuna JlopeHia, €€ MOIyJb U
HarpaBjeHue. J[BrmxeHue
3apsKEHHOM YacCTHUIIbI B OJTHOPOIHOM
MarduTHOM Ioje. PaboTa cuiibl
Jlopenna.

SIBieHUE DIEKTPOMATHUTHON
nHaykiuu. [ToTok BekTopa
MarHuTHOM MHAYKIIUH.

HOTPEIIHOCTEH M3MEPEHHI (PU3NIECKUX
BEJIMYUH.

OObscHEeHNEe TPUHLIUIIOB IEHCTBUS U
yCIIOBUI 6€30MaCHOTO MPUMEHEHUS
ITOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB,
JJIEKTPOJABUIATENs, YCKOPUTEIEH
3JIEMEHTAPHBIX YACTHUII, NHYKIIHOHHON
neyu.

Pemenne pacu€THbIX 3a7a4 Ha IPUMEHEHHE
(bopmy TeMbl

«MarnauTtHoe nosie. DJIeKTpOMarHuTHas
UHIYKIUS.

PemreHne kauecTBEHHBIX 33/]1a4 C ONOPOW Ha
W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dusnueckue sBIeHUS TeMbl « MarHUTHOE
oJie. DIEKTPOMarHuTHasl MHAYKIHSD.
OrnpenenieHne HaNPaBIEHNs BEKTOPA
MHIYKIIMM MarHUTHOTO TIOJISl IPOBOJIHUKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHna.
Pacnio3naBanue GpU3MUECKUX SIBJICHUN B

https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/11-
klass

https://vr-
labs.ru/laboratorie
s/

http://m.tdsoo.ru/7
f41c97c
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DNEKTPOABUKYIIAS CUIIA UHIYKIUH.
3aKOH 3JIEKTPOMAarHUTHON UHAYKIIUU
Qdapanes.

Buxpesoe anekTpudeckoe mnosie.
DNIEKTPOABUKYIIIAS CUJIA MHYKIIUU
B [IPOBOJIHMKE, JABUXKYILEMCS
MOCTYMATEJIbHO B OAHOPOIHOM
MarHuTHOM IIOJIE.

IIpaBuno Jlenna. MTHIyKTUBHOCTS.
SIBneHre caMOMHIYKLHUU.
DIEKTPOABMKYIIAS CHUJIA
CaMOUHIYKIHUU.

DHeprusi MarHuTHOTO TOJISl KaTYIIKH
C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.
TexHuueckue yCTpoucTsa u
MPaKTUYECKOe TPUMEHEHHUE:
MOCTOSIHHBIE MATHUTHI,
AIIEKTPOMArHHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIU
AJIEeMEHTapHBIX YaCTHII,
WHIYKIHUOHHAs N1eYb

yU4eOHBIX OIBITAX U OKPYIKAIOIIEH JKU3HU:
B3aMMOJCHCTBHE MAarHUTOB,
SHCKTPOMaI‘HI/ITHaSI I/IHZ[yKI_II/ISI, ﬂCﬁCTBHC
MAarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM U
JBHWKYILIHMICS 3apsii.

AHaNu3 3JEKTPOMArHUTHBIX SIBJICHUM C
HCIIOJIb30BaHUEM 3aKOHa
3JIEKTPOMArHUTHON MHIAYKIMK. Onucanue
I/IBYHGHHI)IX CBOfICTB BCILICCTB U
3JIEKTPOMATrHUTHBIX SIBJICHUM C
HUCIIOJIB30BAHUECM (1)I/I3I/I‘-ICCKI/IX BCJIIMYNH:
MHIYKIWS MAaTHUTHOTO 10JIA, cuja Amnepa,
cuna JIopeHa, ”HIyKTUBHOCTb KaTyIIIKH,
SHEPrus IEKTPUYECKOr0 U MAarHUTHOTO
ToJIeH

Paznen 2. KoJsieOanusi u BoJIHBI (244)

2.1 MexaHuueckue u 9
DJIEKTPOMArHUTHBIC
KOJIeOaHUs

KonebarenbHas cucrema.
CB006OIHbIE MEXaHUYECKHE
koseOanus. 'apmMoHnyeckue
kosiebanus. Ilepuos, gacrora,
aMITuTyna 1 (pasa KojaeOaHwmil.
IIpyXKMHHBINA MASTHUK.
MaremaTnyeckuii MasiTHUK.
YpaBHEHUE rapMOHUYECKHX
koneOanuii. [IpeBpaienue sHeprun
IPY TAPMOHUYECKUX KOJICOAHUSAX.
KonebatenbHbIl KOHTYD.
CB0060AHbIE ANEKTPOMATrHUTHBIE

HccnenoBanue napameTpos
KoJebaTeTbHONU CUCTEMBI — MEPHO/Ia,
9aCTOTBI, aMILUTATYIBI ¥ (pa3bl

Kosie0aHui (IPY>KUHHBIA 1/un
MaTeMaTHYECKHI MasTHUK).

HaGmronenue 3atyxaronux KoaebaHuu.
HccnenoBanue CBOMCTB BBIHYXIEHHBIX
KoJeOaHu.

Hab6monenue pezonanca. [IpoBenenue
HKCIEPUMEHTA: UCCIIeI0BaHUE 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJIeOaHHid Tpy3a Ha HUTH
OT JUITMHBI HUTU U MacChl TPy3a;

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

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/11-
klass
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KOJIeOaHUA B UACAIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS
Me)KIIy MCXAaHNYCCKHUMHU U

SJICKTPOMAarHuTHBIMHA KOJIEOAHHSIMH.

®opmyna Tomcona. 3akoH
COXpaHCHHS SHEPTUU B HICATHHOM
K0J1e0aTeIbHOM KOHTYPE.
[IpencraBieHue o 3aTyXarOMIUX
KosieOaHusx. BeiHy X 1eHHbIC
MEXaHUYECKUE KOJIeOaHMsI.
Pe3onanc. BeinykneHHbIE
AJIEKTPOMArHUTHBIE KOJICOaHMSI.
IlepemeHHBIN TOK.

CuHycouanbHbIA IEPEMEHHBIN TOK.

MOIHOCTE IEPEMEHHOI0 TOKA.
AMIUIUTYHOE U JEHCTBYIOLIEE

S3HAYCHUC CUJIbI TOKA U HAITPSAKCHUA.

Tpancdopmarop. [Ipoussozactso,
nepeaayda u noTpedIeHue
AIIEKTPUUYECKON IHEPTUH.
DKOJIOTUYECKUE PUCKU

IIpU MMPOU3BOJACTBE JICKTPOSHECPIUH.

KynpTypa nenons3oBanus
JJIEKTPOOHEPIUH B IIOBCEAHEBHOMN
KU3HMU.

TexHudeckue ycTpoiucTea u
IIPAKTHUYECKOE TPUMEHEHHUE:
AIIEKTPUYECKUI 3BOHOK, T€HEPATOP
MIEPEMEHHOTO TOKA, JINHUH
JJIEKTpoIiepesayd

UCCIIeIOBAaHHUE NTEPEMEHHOTO TOKA B IIETIN U3
MOCTIEI0BATENBHO

COEAMHEHHBIX KOHACHCATOPA, KaTYIIKH U
pesucropa.

Onenka abCONIOTHBIX M OTHOCHTEIBHBIX
MOTPENTHOCTEH M3MEPEHUHN (HU3MIECKUX
BEJIMYHH.

OObsicHEeHHE TTPUHITUIIOB ACHCTBUS U
yCIIOBHIA O€30MaCHOTO PUMEHEHUS
ANEKTPUYECKOTO 3BOHKA, FEHEpaTopa
MIEPEMEHHOT0 TOKA, JTIMHHUI
3NeKTponepeaay.

Pemrenne pacu€THBIX 3a71a4 C SIBHO
3a/laHHOM (PU3MUECKON MOJIEIbIO

C MCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(hopMyI1, OIMCHIBAIOLIUX MEXaHUUYECKUE U
AJIEKTPOMATrHUTHBIE KOJIeOaHMSI.
Onucanne MEXaHHYECKUX U
AJIEKTPOMATrHUTHBIX KOJICOaHUH C
UCTIONIb30BaHNEM (PU3NYECKUX BETUUHH:
MIEPUOJT ¥ YaCTOTa KOJIeOaHN, aMIUTATY 1A 1
¢a3za xonebaHuil, 3aps U cuja ToKa B
TAPMOHHYECKHX JJIEKTPOMATHUTHBIX
KOJIeOaHUSX.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIOPOH Ha N3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIINE
MEXaHHYECKUE U DTIEKTPOMArHUTHBIE
KoJeOaHusl.

PaGora B rpynmnax npu ruiaHUPOBAHHH,
MIPOBEICHUH U UHTEPIPETAINN PE3yIbTaTOB
OTIBITOB, U aHAJIN3€ JOTIOJHUTEIHHBIX
HMCTOYHUKOB

uH(bOpMAIMY IO TEME

https://vr-

labs.ru/laboratorie

s/

http://m.tdsoo.ru/7

f41c97c

2.2

MexaHnuyeckue u

Mexaandeckue BOJIHBI, YCJIIOBHUSA

N3ydenune o0pa3oBaHus M paclipoOCTpaHCHHS

http://school-
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SJICKTPOMArduTHBIC
BOJIHBI

pacnpoctpanenus. [lepuon.
CKopocCTh pacpoCTpaHEHUs U
JUiMHa BOJIHBL. [lonepeunsie u
IIPOJI0JIbHBIE BOJIHBI.
Wutepdepennus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTb 3ByKa. I pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3ByKa.
ONeKTPOMarHUTHBIE BOJIHBL.
VYcnoBus uznydeHus
AIIEKTPOMAarHUTHBIX BOJIH. B3anMuas
opueHTanus BekTopos E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBoiiCTBA 3JIEKTPOMATrHUTHBIX BOJIH:
OTpa’KE€HHUE, IIPEIIOMIICHUE,
nonsipu3anus, iudpakuus,
unTepdepeniusa. CKkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 371eKTPOMAarHUTHBIX BOJIH.
IIpMeHeHne AEKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpyHIMIIBI pagUOCBS3U U
TeneBueHud. Panqnonokanus.
DJEKTPOMarHUTHOE 3arpsi3HEHNE
OKPYXaIOIIEeH Cpeabl.
TexHudeckue ycTpoiucTea u
MPaKTUYECKOE IPUMEHEHHE:!
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTPa3ByKOBasl JUarHOCTUKA

B TEXHUKE U MEIULIMHE, pajap,
panuoONpUEMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neun

MONEPEYHBIX U IPOJOJIBHBIX BOJIH.
Habumoienue otpakeHus U NpeioMIIeHHUs,
uHTephepeHIH U AudpaKIum
MEXaHUYECKUX BOJIH.

HabmtoneHnune cBsi3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMILIUTYA0U U
4acTOTOW KojeOaHui, 3ByKOBOTO
pe30oHaHca.

HccnenoBanue cBOMCTB
3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHUE,
IpEIOMJICHUE, MTOJISIpU3aLUs,
nudpakmys, HHTepepeHIns.
N3ydenue ycnoBuii n3nydeHUs
3JIEKTPOMAarHUTHBIX BOJIH, B3aUMHOMI
opueHTaluuu BeKTopoB E, B, v B
3JI€KTPOMAarHUTHOW BOJIHE.

N3yueHnne npuMeHeHUs
3J€KTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbsicHeHHEe NPUHIIMIIOB JIEHCTBUS U
yCIIOBUI 0€3011aCHOT0 NMPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YABTPA3BYKOBOW THArHOCTHKH

B TEXHUKE U MEJUIIMHE, pajapa,
paauonpuéMHHKA, TEIEBU30pa, aHTEHHBI,
tenepona, CBU-neun. Pemenne pacuéTHbIX
Y KQYECTBEHHBIX 33]1a4 C OMOPOH HA
U3Y4YEHHbIE 3aKOHBI

Y 3aKOHOMEPHOCTH, OTHCHIBAIOIIHE
pacnpoCTpaHEHUE MEXaHUYECKUX U
3EKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH JJIg TIONCKa,
CTPYKTYpPUPOBaHUSI, UHTEPIIPETALIUU U
npeicTaBieHusi HHpopMauu

collection.edu.ru/c
atalog/rubr/8blae
4d4-9f25-¢597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/11-
klass

https://vr-
labs.ru/laboratorie
s/

http://m.tdsoo.ru/7
f41c97c
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IIPU TIOJIFTOTOBKE COOOIICHUI

00 UCIOJIB30BaHUH JICKTPOMATHUTHBIX
BOJIH B TEXHHKE.

Yyactue B ACKyccuu 00
ANEKTPOMArHUTHOM 3arpsi3HCHUN
OKPYXKAarOIIeH CPe/Ibl.

Pabora B rpynmax npu ruiaHuPOBAHHH,
MPOBEJICHUU M MHTEPIIPETAIIMH PE3yJIbTATOB
OIBITOB U aHAJIN3E JOMOJHHUTEIbHBIX
HCTOYHHUKOB

nHGOpMAIMK IO TEME

2.3

OnTtuka

10

I'eomeTpuyeckas onTuka.
[IpsamosinHENHOE PaCIPOCTPAHEHUE
cBeTa B OAHOpOAHOU cpeae. Jlyu
cBeTa. ToueuHblli HICTOYHHK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoeHue
M300paXeHHI B MJIOCKOM 3epKaje.
[Ipenomnenue cBera. 3aKOHBI
MpeoOMIIeHHUs CBeTa. AOGCOMIOTHBII
nokasatesb npenomiienus. [lonHoe
BHYTPEHHEE OTpPaXKEHUE.
IIpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPAKEHUS.
Hucnepcus ceera. CiioXHBIA COCTaB
oenoro cera. LBer.

Colwuparoiye u paccenBaronme
nuH3bl. ToHkas nmuH3a. PoKyCcHOE
PAcCTOSIHUE M ONITUYECKas CHJIa
TOHKOM JMH3bL. [locTpoeHue
M300pakeHU B cCOOMpAIONIUX U
pacceuBaromux JuH3ax. @opmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE,
JaBacMoe€ JIMH30M.

[Ipenensl nPUMEHUMOCTH

W3y4eHue sBI€HUS IOJHOIO BHYTPEHHETO
OTpa)XEHHUsI, €ro IPUMEHEHUS B CBETOBO/IE.
N3yyenne Mozeneil MUKpocKona,
TEJIECKOIIA.

[TosnydeHune cnekTpa ¢ HOMOLIBIO IPU3MBI U
I pakMoHHON pemérku. 3mepenue
IIOKa3aTeJs MPEIOMIICHHS CTEKJIA.
HccnenoBanue cBOHCTB N300paxeHUi B
JVH3aX.

OObscHEHNE TPUHLIUIIOB IEHCTBUS U
yCIOBUH 6€30M1aCHOTO MPUMEHEHUS OUKOB,
Aymel, (poToamnmapara,

IIPOEKIIMOHHOTO aMnmapara,

MHUKPOCKOTIa, TEJIECKOIa, BOJIOKOHHOMN
OIITUKH, TU(PPAKIMOHHON PEeIIETKH,
MOJISIPONIA.

Pewrenne pacu€THbIX 3a7a4 C IBHO
3aTaHHON (PU3UIECKOI MOJICTIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(hopMyJT TEOMETPHUUIECKON OTITHKH.
[TocTpoeHnue u onucanue U300paxeHus,
CO3/1aBAEMOT0 TUIOCKUM 3€PKajIOM, TOHKOU
JIMH30M.

PaccMoTpenue npenesioB IpUMEHUMOCTH

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

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/11-
klass

https://vr-
labs.ru/laboratorie
s/

http://m.tdsoo.ru/7
f41c97c
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r€OMETPUYECKON ONTUKH.

Bonnosas ontuka. UHTepdepenius
cBeta. KorepeHTHble HCTOYHUKM.
YcnoBus HaOIOIEHUSI MAKCUMYMOB
1 MUHUMYMOB B
UHTEp(PEepEeHIIMOHHOMN KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. Judppakunonnas
pemérka. YcinoBre HaOI0ICHUS
TJIaBHBIX MAaKCUMYMOB IPH MaJIeHUN
MOHOXpPOMaTH4YECKOT0 CBETa

Ha AU(QPAKIUOHHYIO PEIIETKY.

r€OMETPUYECKOUN ONTUKH.
PacnioznaBanue ¢puznyeckux SBICHUN B
OIBITAX U OKPYIKAIOLIEH KU3HMU:
NPSIMOJIMHEMHOE pacpoCTpaHEHUE CBETA,
OTpaKeHHE, PEIOMIICHHE, HHTEPPEePEHIINS,
nudpakius u

MOJIApU3alusl CBETa, JUCIEPCUs CBETA.
N3yuenue ycnoBuii HaOIIOICHUS
MaKCUMYMOB 1 MUHMYMOB

B UHTEp(EPEHIIMOHHOI KapTUHE OT ABYX
cUH(pA3HBIX KOTEPEHTHBIX HCTOYHHUKOB.
YcnoBue HaOIOIEHUS TIABHBIX
MaKCHUMYMOB TP MaJIeHUU
MOHOXPOMAaTHYECKOr0 CBETa

Ha TU(DPAKIUOHHYIO PEIIETKY.

AHanu3 ONTUYECKUX SBJICHUI

C MCIOJIb30BaHUEM 3aKOHOB: 3aKOH
NPSIMOJIMHEMHOTO paclpOCTPAHEHHUS CBETA,
3aKOHBI OTPAKCHHS CBETA, 3aKOHBI
MPEJIOMJIEHUS CBETA.

Ornrcanne ONTUYECKUX SIBJICHUH C
UCTIONb30BaHUEM (PUZNYECKUX

BEJIMYUH: (DOKYCHOE PacCTOSIHUE U
ONTHYECKasl CUJIa JINH3BI

Pa3nea 3. OcHoBBI crieniu

AJIbHOI TEOPUM OTHOCUTEJIBLHOCTH (J1asiee —

CTO) (4u)

3.1

OCHOBEI
crnernuaabHOM
TEOpUH
OTHOCHUTEIIHLHOCTH

4

['paHUIIBI TPUMEHUMOCTH
KJIACCUYECKON MEXAaHUKH.
ITocTynmatel cienuanbHOU TEOPUHU
OTHOCHUTEJIBHOCTH: NHBAPUAHTHOCTh
MOJTyJIsI CKOPOCTH CBETa B BaKyyMe,
IIPUHLIAIT OTHOCUTEIBHOCTH
OWHIITeHA.

OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIeHne
BPEMEHU U COKPALLIEHUE JITMHBI.

Pemenne kauecTBEHHBIX 33724

¢ onopoil Ha nzydensslie nocryaatsl CTO.
Hcnonb3oBanne nHpOpMamOHHbBIX
TEXHOJIOTUH [ TTOUCKaA,
CTPYKTYPHUPOBaHUS, HHTEPIPETAIINH U
MpeCTaBIeHU HH(POPMALIUU TIPU
MOATOTOBKE COOOIIEHUI O TPaHUTIAaX
IIPUMEHUMOCTH KJIACCUYECKON

MexaHuku 1 ocHoBax CTO

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

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
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OHeprus 1 UMIYJIbC
peNATUBUCTCKOM yacTulbl. CBS3b
MAacChl C SHEPrUEN U UMILYJILCOM
PENATUBUCTCKON YaCTHUIIbl. DHEPTUS
MOKOS

ss.ru/p/fizika/11-
klass

https://vr-
labs.ru/laboratorie
s/

http://m.tdsoo.ru/7
f41c97c

Paznen 4. KantoBas pusuka (154)

4.1 DJIEMEHTHI 6
KBAHTOBOU OIITUKH

®otonsl. opmyna IInanka cea3u
9HEepruu (HOTOHA C €T0 YaCTOTOM.
DOHeprust ¥ UMILyJbc (GOTOHA.
OTKpBITHE U HCCIIE0BAHNE
dororddekra. Onbiter Al
CroneroBa. 3akoHs! hoTorddexTa.
YpaBHeHue

OitHmreitHa 115 hoTodrddexra.
«Kpacnas rpanuna» gorosdpdekra.
JlaBnerune cBeta. OTBITHI

I1.H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoincTea u
MPAKTUYECKOE IPUMEHEHHE!
¢dboToreMeHT, POTOIATUHK,
coJIHEe4Has OaTapesi, CBETOIUO/T

Hab6monenue dhorosaddexra

Ha YCTaHOBKE C IMHKOBOW IIACTUHOM.
HccnenoBanue 3aKOHOB BHEIIHETO
dotorddekra.

OObscHeHrE OCHOBHBIX MPUHIIUAIIOB
JEHCTBHSI TEXHUYECKUX YCTPOMCTB,

TaKUX Kak: poTosnaemMent, GoToAaTuuK,
COJIHEYHas OaTapes, CBETOUO/I; U YCIOBHM
ux 6€3011aCHOr0 MPUMEHEHUS B
MIPAaKTUYECKON KU3HMU.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3aIaHHON (PU3UYECKON MOJIETIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(hopmyJ1 KBaHTOBOM OIITHKH.

Pemienne kauecTBEHHBIX 3a/1a4

C OIOPOM HAa U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OINTHKH.
PacnioznaBanue ¢pusznyeckux sBIEHUN

B YU€OHBIX OIBITaX: (POTOAIEKTPUUECKHIA
3¢ dexT, CBeTOBOE aBIICHHE.

OnurcaHue U3yuYeHHbBIX KBAHTOBBIX SIBICHUI
1 TIPOLIECCOB

C UCTIOJIb30BaHUEM (PU3NUECKUX BEITHUNH:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JIJTMHA
BOJIHBI M YAaCTOTA CBETA,

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

atalog/rubr/8blae
4d4-9f25-c¢597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/11-
klass

https://vr-
labs.ru/laboratorie
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SHEprus U UMITyJIbC POTOHA

4.2 Crpoenue aToma Moaens atoma Tomcona. OmbIThL N3zyuenune momenu onbita Pesepdopra. http://school-
Pesepdopna mo paccesauto [TpoBenenue sKkcriepuMeHTa collection.edu.ru/c
a-yactuil. [I1anerapHas Mojesb 110 HAOJIFOICHHUIO JIMHEHYATOrO CIIEKTpa. atalog/rubr/8blae
atoma. [loctynatsr bopa. Onenka abCONIOTHBIX M OTHOCHTEIBHBIX 4d4-9f25-c597-
W3nyueHue u noryomeHne GOTOHOB | MOTPEHIHOCTEH U3MEPEHUI (PU3UIECKUX c8de-

IPH IIEPEXO0/Ie aTOMa C OJTHOTO BEJINYHH. a3f2e677f59b/1188
YPOBHS HEPTrUM Ha Apyroil. Buibl N3ydenue moaenu aroma: TomcoHa, 92/?
criekTpoB. CIieKTp YpOBHEW 3HEpruM | IUIAHETAPHOM MOJICTN aToMa, Mojienu aroma | https://resh.edu.ru
aToMma BOZOpPO/A. Bopa. [for-teacher
BosnHoBbIe cBoiicTBa yacTull. Bonubl | M3yueHue criektpa ypoBHel sHepruu aroma | https://www.yakla
ne bpoiins. KopmyckymsipHo- BOJIopoJia. OOBSICHEHHE TPUHITUTIOB ss.ru/p/fizika/11-
BOJIHOBOM JTyaJu3M. NEHCTBUS M YCIOBUI 0€3011aCHOTO klass
CIOHTaHHOE ¥ BBIHYKJICHHOE PUMEHEHUS https://vr-
U3JIy4YCHHUE. CIIEKTPOCKOIIa, Jla3epa, KBAHTOBOTO labs.ru/laboratorie
TexHu4yeckne yCcTpoicTBa u KOMITBIOTEPA. s/
NPAKTHYECKOE TPUMEHEHHE: PelreHre KaueCTBEHHBIX 3a/1a4
CIEKTpaJIbHBII aHaTN3 C OTMOPOil Ha N3YYECHHBIE 3aKOHBI, http://m.tdsoo.ru/7
(ciexkTpockon), Ja3ep, KBAHTOBBIN 3aKOHOMEPHOCTHU U (PU3UYECKHE f41¢c97¢c
KOMITBIOTEP siBIIcHUs 110 TeMe «CTpOeHHEe aToMay.

PacnioznaBanue ¢pu3nyeckux sBICHUN B

y4eOHBIX OIMbITaX: BOSHUKHOBEHHE

JIMHEHYATOTO CIEKTPa U3JTyUEHHS.

AHanu3 KBaHTOBBIX MTPOIIECCOB U

SBJIEHUH C MCIIOJIb30BAaHUEM ITOCTYJIATOB

bopa

4.3 ATOMHOE PO DKCHEepUMEHTHI, IOKA3bIBAIOIINE W3yueHne 3KCIIepUMEHTOB, http://school-

CJIOHOCTB CTPOCHHSI sIJIpa.
OTKpBITHE PATUOAKTHBHOCTH.
OnsiThl Pesepdopaa no
OTIpEJIeNIEHUIO COCTaBa
PaIOaKTUBHOTO M3TyUCHHUS.
CgoiicTBa anbda-, 6era-, raMma-
n3J1ydeHus. Binusaue
PaJi0aKTUBHOCTH Ha KHUBBIE

JIOKa3bIBAIOIINX CII0)KHOCTh CTPOCHHUS
aTOMHOTO si/ipa.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM
¢dotorpadusam). M3zyuenue siaepHbIX cui,
SIEPHBIX peaKLUii CUHTE3a U paclaja,
TEPMOSICPHOTO CHUHTE3A.

N3yueHne HyKIIOHHOW MOJENH sApa
I'eitzenOepra-lMBaneHko.

collection.edu.ru/c
atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
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OpraHU3MBI.
OTKpBITHE TPOTOHA U HEUTPOHA.
Hyxnonnas monens sapa
I'eitzenbepra-liBaneHko.

3apsn siapa. MaccoBoe 4uciio siipa.
N3otomsl.

Anbda-pacnian. DIEeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3TyuyeHue. 3aKOH paJuoaKTHBHOIO
pacmaja.

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

Snepusie cunbl. Jledekt Macco spa.

S nepubie peakuuu. Jlenenue u
CUHTE3 S7eP.

Snepusiii peakrop. TepmosaepHbIT
cunres. [Ipobnaembl 1 nepcneKTUBBI
AJIEPHON DPHEPTETUKH.
DKOJIOrM4€CKHE aCIEKTHI s1epHON
DHEPIeTHKHU.

OnemeHTapHble YacTULbl. OTKpBITHE
IIO3UTPOHA.

Mertobl HaOMOACHUS U

perucTpanmu 3JICMCHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE
B3auMoOJiercTBUA. EMUHCTBO
(bu3nuecKoil KapTHHBI MHpA.
TexHu4eckue ycTpoicTBa u
IIPAKTUYECKOE IPUMEHEHHE!
JIO3UMETP, Kamepa BuiibcoHa,
SJIepHBIN peakTop, aToMHasi bomba

OOBsiCHEHHE YCTPOMCTBA U IPUMEHEHUS
JI03UMeTpa, kamepbl BuibcoHa, siepHoro
peakTopa, aTOMHOI OOMOBI.

Pemenue 3agau ¢ onopoit

Ha MOJIyYEHHBIC 3HAHUSA, B T.4. O 3apsae U
MacCOBOM YHCJIE SI/IpA.

Pacnio3naBanue Gu3NYECKUX SBICHUH B
y4eOHBIX OIBITaX U B OKPY>KAIOIICH KH3HU:
€CTECTBEHHAsI U UCKYCCTBEHHAs
PaanuoaKTUBHOCTh. ONIMCaHKE KBAaHTOBBIX
SIBJICHUH ¥ MPOIECCOB C UCIIOJIb30BaHUEM
(bU3UYECKUX BEITMYHH: IEPUOJT
noJtypacnaja, SHEPTHsl CBSI3M aTOMHBIX
saep, 1eeKT Macchl Sapa.

AHanu3 nporeccoB U SIBJICHUH ¢
UCII0JIb30BAaHUEM 3aKOHOB U MOCTYJIATOB:
3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsa,
3aKOH COXPaHEHUs1 MacCOBOTO YHCIIA,
nocTyJatel bopa, 3aK0H pagnoakTUBHOTO
pacnaja.

VYyacTtue B paboTe Kpyriaoro croja
«DyH1aMeHTaIbHbIE B3aUMOJICHCTBHUS.
EnuncTBO n3znueckoil KapTUHBI MUPay.
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJI TIONCKa,
CTPYKTYpPUPOBaHUS, MHTEPIIPETALIUU U
npeACTaBiIeHUs HHOOpMAIUK TTPU
MOATOTOBKE COOOIICHUI O MPUMEHEHUH
3aKOHOB KBaHTOBOW (DM3UKH B TEXHUKE U
TEXHOJIOTHX, SIKOJIOTMYCCKHUX

aCIEeKTax SAEPHON SHEPIETUKHI

https://www.yakla
ss.ru/p/fizika/11-
klass

https://vr-
labs.ru/laboratorie
s/

http://m.tdsoo.ru/7
f41c97c

Paznea 5. JjemMeHThI ACTPOHOMUH M acTpodu3uku (74)

5.1 OeMEeHTHI 7 Oransl pa3BUTUS ACTPOHOMUMU. ITonroroBka coobuenuii 00 3Tanax http://school-
ACTPOHOMHHU U [TpukiagHOE U MHPOBO33PEHYECKOE | PA3BUTHS aCTPOHOMUH, O MMPHKIIATHOM H collection.edu.ru/c
acTpodU3UKI 3HAYCHUE ACTPOHOMHUH. MHPOBO33PEHYECKOM 3HAUCHUU atalog/rubr/8blae
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Bun 38é3nnoro neda. Co3sesnus,
SIpPKUE 3BE3/bl, IUITAHETHI, UX BUIMUMOE
JIBIDKCHUE.

CoHeyHas cucTeMa.

Comnnne. CoHeuHas aKTUBHOCTb.
Uctounuk sneprun CosiHiia v 3BE3/1.
3BE3/bI, X OCHOBHEBIE
XapakTepucTuku. Jlnarpamma
«CIEKTPAJIBHBINA KJIACC —
CBETHUMOCTBY». 3BE3IbI ITIaBHOU
IOCJIEIOBATEIIbHOCTH. 3aBHCUMOCTD
«Macca — CBETUMOCTEY IS 3BE3 ]
IJIaBHOM ITOCJIEIOBATEIIFHOCTH.
BnyTpennee crpoenue 3BE31.
CoBpeMeHHbIE NPECTABIECHUS O
MPOUCXO0XKICHUU Y SBOJIIOIIUU
Connna ¥ 3Bé37. DTanbl )KU3HH
3BE3.

Mneunslii [IyTs — Hama ["amakTuka.
[Tonoxenue n aBmwxenne CoaHIa B
I'anaktuke. THUITBI TaTaKTHK.
PanuoranakTuku u KBa3aphl.
UEpHble ABIPHI B sIIpax rajakTHK.
Bcenennas. Pacinpenue
Bcenennoii. 3akon Xa00a.
Paz6eranue ranaktuk. Teopus
Bbonwmioro B3peiBa. PennkroBoe
U3JIy4YEeHHE.

MacmrabHas CTpyKTypa
Bcenennoii. MerarajgakTuka.
Hepeménnsie npo6iieMbl
ACTPOHOMHUHU

ACTPOHOMHH, O METOJIaX MOIYYECHHUS
HAY4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITHSIX B COBPEMEHHOM aCTPOHOMMUH.
N3y4yeHne cOBpeMEHHBIX IIPEICTaBICHUN O
MIPOUCXOXAEHUHU U 3BoJrounn CosHua u
3BE3I.

N3yueHue TUIIOB rajakTHK, paJuOralakTHK
U KBa3apoB. M3ydyeHune nBUKeHUs HeOEeCHBIX
TEJI, SBOJIIOINH 3BE31 M BeeleHHoi,
IIPOLIECCOB, IPOUCXOAIINX B 3BE3/1aX, B
3BE3HBIX CUCTEMAX, B MEKTaJaKTUYECKON
cpeze, MacITabHOU CTPYKTYpbl BeeneHHoif.
OO0wbscHenue paciuupenus BeenenHoi Ha
OCHOBeE 3akoHa Xab0:a.

[ToaroroBka K 00CYX/I€HHUIO HEPEILIEHHBIX
npo6iem actpoHomud. IlpoBenenue
Ha0JII0/IeHNH HEBOOPYKEHHBIM TJIa30M C
MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUH 11 OTIpeiesIEHUs TI0JI0KEHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3/11s CeBepHOTo
NOJTyIIApHsI U APKUE 3BE3/BI.

[TpoBenenue HaOIIOACHHI B TEIECKOIT
Jlynsl, utaner, Mauegnoro Ilyru.

VYyactre B AMCKYCCHUU O HEPEIIEHHBIX
npobiemMax acCTpOHOMUHU

4d4-9f25-¢597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/11-
klass

https://vr-
labs.ru/laboratorie
s/

http://m.tdsoo.ru/7
f41c97c

Paznen 6. O6o0marmee nopropenue (44)

6.1 O06o06maromee 4 O06001IeHNE U CUCTEMATU3ALNS VYuacTre B AMCKYCCHH O POJIH (DU3HKH U http://school-
MIOBTOPEHHE COJICpKAHHUS PA3JIeNIoB Kypca aCTPOHOMMH B Pa3IMUHBIX chepax collection.edu.ru/c
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«MexaHukay, «MoJekysipHas
¢bu3nKa U TepMOJMHAMUKAY,
«OnexrpoanHamukay, «Konebanus u
BOJIHBDY, «OCHOBBI CIIELUATILHOMN
TEOPUU OTHOCUTEIIBHOCTIY,
«KBanToBas ¢pusnkay, « JIeMEHTHI
ACTPOHOMMH U aCTPOPUIUKI).
Ponb pusuku u actpoHomMuu B
3KOHOMHYCECKOM, TEXHOJIOTHISCKOM,
COITMATBHOM M ATUYECKOH chepax
JIeSITEJIbBHOCTH YEJIOBEKa, POJb U
MeCTO (PU3UKHU ¥ aCTPOHOMHH

B COBPEMEHHOHN Hay4YHOH! KapTUHE
MHpa, 3HaYEHUE ONUCATEIIbHOM,
CHCTEMATU3UPYIOLLIEH,
O00BSCHUTENIBHON U
MIPOrHOCTUYECKON (QYHKIUI
¢bu3nyeckoil Teopuu, posb
¢buznyeckoil Teopun B
(dbopMUPOBAHUY TIPEICTABICHUN

0 (pusmvecKkol KapTUHE MUpPa, MECTO
bu3nyecKoil KapTUHBI MUpa

B 00ILIEM psIZTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
IIPEACTABJICHUI O IPUPOLE

JIeSITEIIbHOCTH YeJIOBEKa.

IToaroroBka cooOILIEHHN O MECTE
(u3HUeCKOi KapTUHBI MHpA B Py
COBPEMEHHBIX MPEACTABICHUI

0 MpUpoJIE.

BrimonHenue yueOHbIX 3a/1aHUN,
JEMOHCTPUPYIOIIUX OCBOCHUE OCHOBHBIX
MOHATUH, (PU3MYECKUX BEJIMUMH U 3aKOHOB
kypca ¢usuku 10—11 xiaccos

atalog/rubr/8blae
4d4-9f25-c597-
c8de-
a3f2e677f59b/1188
92/?
https://resh.edu.ru
[for-teacher
https://www.yakla
ss.ru/p/fizika/11-
klass

https://vr-
labs.ru/laboratorie
s/

http://m.tdsoo.ru/7
f41c97c

Pe3epBHOe Bpemsi 3u

OBHIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME -68
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