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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1o uszuke 6a30BOro ypoBHS Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOXKEHUI U TPeOOBaHUI K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
obOpaszoBarenpHOM mporpammel, npeacraBieHHbix B GT'OC COO, a takxke ¢ y4eToMm
benepanbHOl paboyueit mporpaMMbl BOCITUTAHUS U KOHIICTIIIMH MPETNOaBaHus yaeOHOTO
npeamera «®uszuka» B oOpa3zoBaTelbHBIX opraHuzaiusax Poccuiickoii dexnepaiiuu,
peanu3yonMx OCHOBHbBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpaMMsl 1o (pu3uKe HampaBiIeHO HAa (OPMUPOBAHNE €CTECTBEHHO-
HAay4YHOM KapTuHbl mMupa oOydarommxcsa 10-11 kmaccoB mpu oOyueHuu ux (usmke
Ha 0a30BOM YypOBHE Ha OCHOBE CHUCTEMHO-AESITENbHOCTHOro mnoxaxona. IIporpamma
no ¢usuke coorBeTcTByeT TpeboBanusiMm GI'OC COO k miaaHUPYEMBbIM JIMYHOCTHBIM,
IpEeIMETHBIM W METaNpeJMETHBIM pe3yibTaTaM OOydYeHMs, a TakKe YUHUTHIBACT
HEOOXOJMMOCTh peau3alid MEXIPEAMETHBIX CBsI3el (U3UKHM C €CTECTBEHHO-
HAay4YHbIMU Y4Y€OHBIMM TpeAMeTamMu. B Hell onpenenstorcs OCHOBHBIE LENH WM3Y4YEHUs
¢u3MKKM Ha YPOBHE CpelIHero oOmiero o0pa3oBaHUs, IJIAHUPYEMbIE PpE3yJIbTaTbhl
OCBOEHHMS Kypca (U3HKHU: JIUYHOCTHBIE, METAlpeJMETHbIE, NpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma mno ¢u3MKe BKIIOYAET:

IUIaHUPYEMBIE pe3yJIbTaThl OCBOEHUSI Kypca (M3HKM Ha 0a30BOM YpPOBHE, B TOM
qrclie IPEAMETHBIC PE3YJIbTAThI IO T0/1aM 00yUYEHUS;

coJiepkanue yueOHoro npenMera « Pu3nkay 1o rojam o0y4eHusl.



[Iporpamma 1o Qu3nMke MOXET ObITh HCHOJb30BAHA YUUTEISIMHU KaK OCHOBA
JUIsl COCTaBJIEHUSI CBOMX pabouux mporpamm. [lpu pazpaborke paboyeil mporpammsl
B TEMAaTUYECKOM IJIAHUPOBAHUM JOJDKHBI OBITh YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
ANEKTPOHHBIX (LIUQPPOBBIX) 00pPa30BATENbHBIX PECYPCOB, SBISIOLIUXCS y4eOHO-
METOIMYECKUMU MaTepranamMu (MyJIbTUMEIUHHBIE TPOTrPAMMBI, SJIEKTPOHHBIE YUCOHUKU
U 3aJ]aYHUKH, DJIEKTPOHHBbIE OHOIMOTEKH, BHUPTyallbHbIE JAa0OpPATOPUU, HIPOBBIC
IPOrpaMMbl, KOJUJIEKIMH UU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), pPEaATU3YIOLIUMU
TUAAKTUYECKUE BO3MOMXHOCTH HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepKaHUE KOTOPBHIX COOTBETCTBYET 3aKOHOATENHCTBY 00 00pa30BaHUM.

[Iporpamma 1o ¢u3uKe NpeaoCTaBIAeT BO3MOXKHOCTD JIJISl peasiu3aluu Pa3IudHbIX
METOMYECKUX MOJXO0/I0B K OpraHu3auu o0yueHus (GU3uKe Mpu YCIOBUU COXPAHECHHUS
00s3aTeNbHON YaCTH COJIEP KaHUS Kypca.

du3rka KaKk Hayka o HambOoJjee OOIIMX 3aKOHaX MPHUPOJbI, BHICTyNas B KauyecTBE
y4eOHOro MpeaMeTa B IIKOJI€, BHOCHUT CYUIECTBEHHBI BKJIAJ B CHUCTEMY 3HAHHM
00 okpyxawmem Mupe. [IkoapHBIE Kypc OU3HKH — CHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YY€OHBIX IPEIMETOB, OCKOJIbKY (PU3UUECKUE 3aKOHBI JIeXKAaT
B OCHOBE IIPOLIECCOB U SBJICHHMM, HM3ydyaeMbIX XHUMHEH, Ouosoruei, Quznueckou
reorpagueil U actpoHomueil. Mcronb3oBaHue U aKTUBHOE NMPUMEHEHHE (U3HUECKUX
3HAHUI OmpeaensieT XapakTep W pa3BUTUE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IIOJIYYEHUS HOBBIX MaTE€pUaJOB
C 3aJlaHHBIMU CBOMCTBaMU M Jpyrux. M3ydyenue (u3mkun BHOCUT OCHOBHOM BKJIaj
B (OpMHpOBAaHHME  €CTECTBEHHO-HAy4YHOM  KApTUHBI  MHpa  oOydarouiuxcs,
B (h)OpMHUPOBAHHE YMEHUI MPUMEHATh HAYYHBIM METOJ] IO3HAHUS MIPU BHIIOJHEHUN UMU
y4EOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca (pu3uku AJi1 ypOBHSI CpEeIHEr0 001IEro 00pa3oBaHus MOJIOKEH Pl
U7ei, KOTOPbIE MOXKHO PACCMaTPUBATh KAK IPUHIIMIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kype SBISIETCS JIOTMYECKHU
3aBEpUICHHBIM, OH COJEPXKUT MaTepuan M3 BCEX pPa3AeioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3HUKHU.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEM MaTepuan Kypca GU3NKH 00beAUMHEH
BOKpPYr ¢usnueckux Tteopuil. Benymmm B Kypce sBusercs (OpMHUpPOBaHHE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuszayuu. Peammzanus wuIen MpeanoyiaraeT MCIOIb30BaHUE
TYMAaHUTAPHOTO MOTEHIMaa (PU3NIECKON HAyKU, OCMBICIICHHE CBS3M Pa3BUTHS (PU3UKU
C pa3BUTHEM OOILIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTMYECKUMH MPOOIEMaMHU.

Hoesn npuknaonou nanpaénennocmu. Kypc (u3Mku mpenmosiaraeT 3HaKOMCTBO
C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs NOCpeACTBOM BBEIEHUS DIEMEHTOB COACpKaHUS,
HOCBSIILIEHHBIX JKOJIOIMYECKUM IHpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI



C pa3BUTHEM TEXHHMKH W TEXHOJIOTHMH, a TaK)Ke OOCYKICHUS MpoOJeM parioOHAIBHOTO
PUPOIOTIONH30BAHUS U IKOJIOTUIECKON O€30TacHOCTH.

CTepKHEBBIMU d3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanusi sBIsIOTCS  (u3uueckue Teopun (hopmupoBaHue MpeaCTaBICHUN
0 CTPYKType MOCTpPOCHHs (PU3NYIECKON TEOpHH, Poid (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX NPEJICTABICHUAX O MPUPOJE, TPAHUIAX MPUMEHUMOCTHU
TEOPHHA, JUTsI OTTMCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-AeSTENBbHOCTHBIN TOJIX0/T B Kypce (PU3MKH peanu3yeTcsl MPexJie BCEero
3a CYET OpraHU3aliu YKCIIEPUMEHTANBHON JAeaTeTbHOCTH oOydatomuxcs. s 6a30Boro
YpOBHS Kypca GU3HKH — 3TO UCTIOIH30BAHUE CUCTEMBI (PPOHTAITHHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U TaOOPaTOPHBIX pabOT, KOTOPHIE B MporpaMMme Mo Gu3nKe 00beAMHEHBI
B OOIIUI CITUCOK YUCHUUYECKHUX NIPAKTUICCKUX padoT. BeIfieneHne B yka3aHHOM TepeyHe
nabopaTopHbIX pabOT, MPOBOAUMBIX JJII KOHTPOJISE U OIIEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeNLHOTO MPoIlecca UCXOASI U3 OCOOCHHOCTEH TIIaHUPOBAHUS U
ocHameHust kabunera ¢uzuku. [Ipu 3TOM oOecrieunBaeTCsl OBIaeHUE O0yJAOIIMMHUCS
YMEHUSIMU  MPOBOAWTH KOCBEHHBIE HW3MEPEHHMs, MCCIEIOBAaHUA 3aBHUCHUMOCTEU
(GU3UYEeCKUX BEIMYWH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

Pemenne pacyeTHBIX M Ka4ECTBEHHBIX 3374 C 3aJaHHONU (U3HUECKOU MOJIETBIO,
MO3BOJISIONIEE NPUMEHSATh W3YYEHHBIE 3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO
pazzena Kypca, Tak U HHTETpUPYs 3HAHUA U3 Pa3HbIX pa3zenoB. s KaueCTBEHHBIX 3aa4
IPUOPUTETOM SIBIIIOTCS 3a/JlaHHsI HA OOBSICHEHWE MPOTEKaHUs (U3MUECKUX SIBICHUN
U TIPOILIECCOB B OKpYXKaromled KU3HHU, TpeOyromue BbIOOpa (PU3HMUECKON MOACIH
JUTSI CUTYalliy TTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusamMu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHnto yueOHOTO mpoiiecca 6a30BbIi YpOBEHb Kypca GU3HKU HA YPOBHE CPETHETO
o01m1ero o0pa3oBaHMs TOJDKEH U3Yy4aThCs B YCIOBHUAX MPEIMETHOTO KabmHeTa (hU3MKU
WIM B YCJIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. Hannuue B kabuHere (U3UKH HEOOXOIUMOTro JaOOpaTOPHOTO OO0OPYIOBAHMS
JUTSI BBITIOJTHEHHSI YKa3aHHBIX B MporpaMMe Mo (U3UKE YUYEHHYECKHUX MPAKTHUICCKUX
paboT ¥ JEMOHCTPALIMOHHOTO 000PY0BaHUS 003aTEIBHHO.

JleMOHCTpalnoOHHOE 000pyI0BaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIIOM
MUHUMAJIBHON  JIOCTATOYHOCTH M  OOECMEYMBAET TMOCTAHOBKY IEPEYUCICHHBIX
B TIIporpamMme 1o (GU3WKe KIIOYEBBIX JIEMOHCTPAIMHA ISl MCCIEAOBAHUS H3y4aeMbIX
SIBJICHUM U TPOIIECCOB, YMIUPUIECCKUX U (PYH/IAMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKHUX
IIPUMEHCHU M.

JlaGopaTopHoe o00OpymoBaHHWE HJiI YYCHUYECKUX  MPAKTUYECKHX  padboT
dbopmMupyeTCs B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIEUMBAETCS B pacueTe OJIHOTO
KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTHdeckrue KOMIUIEKTH J1a00paToOpHOTO
000pyI0BaHUS IOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM MCIIOJIb30BAaHUH aHAJIOTOBBIX
U 1U(pPOBEIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
1 pOBBIX TabOpaTOpuUid.

OCHOBHBIMH LIETSIMU U3YYEHUS! PUBUKHU B 00111eM 00pa30BAHUHU SBIISIOTCS:



dhopMUpOBaHUE MHTEpPECa U CTPEMIICHHUS OOYYaIOIIUMXCS K HAYyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUH O HAyYHOM METOJAE IO3HAHWS H (POopMUpPOBaAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHEpOBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa H3YyYEHUS OCHOB
CTpOEHHUS MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHue yMEHUU OOBSCHSATH SIBJICHHUS C HCIHOJIB30BAHUEM (PU3UUECKUX
3HAHUH ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHupoOBaHUE TPEACTABICHUNH O POAUM (U3UKA [ Pa3BUTHS  JPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUH.

JlocTiokeHrne »dSTUX 1efeld  o0ecreyrBaeTcss pelieHueM  CICAYIOMUX — 3ajaad
B MIPOIIECCe U3YyUECHUS Kypca (PU3UKHU HA YPOBHE CPEAHETO 00111eT0 00pa3oBaHuUs:

MpUOOpETEeHUE CHUCTEMBbl 3HaHUN 00 O0O0muX (UINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJEKYJISIPHYIO (DU3UKY, DIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUYECKUE 3HAHUA i1 OOBSICHEHUS
buznueckux SBIEHUW B TPUPOJIEC € JUIsl TPUHATHAA TPAKTUYECKUX PEIICHUM
B IIOBCEIHCBHOM >KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMsI PA3IUYHBIX 3a7ad C SBHO 3aJaHHOW (U3UYECKOU
MOJIETIBIO, 3a/1a4, TTOIPA3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/laHne (DU3UIECKON MOJIEIH,
aJIcKBaTHOM yCIIOBUSAM 3a/1a4U;

MoHMMaHue GU3NUECKUX OCHOB U MPUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS W MPOBEACHUS
(bU3UYECKUX AKCIEPUMEHTOB, aHalM3a U UHTEpHpeTaluu MHOOpMaALUK, ONpeAcIeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCJIOBUM JUISI PAa3BUTHsS YMEHUW MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

OOmiee 4nMCIO 4acoB, PEKOMEHAOBAHHBIX ISl u3yudeHus ¢usuku, — 136 4dacos:
B 10 xacce — 68 yacoB (2 yaca B Heeno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemsiii B mporpamMmme 1o Gu3uke nepedeHn J1a00paTOPHBIX U MPAKTHUESCKUX
paboT SABJISETCS PEKOMEIOBAHHBIM, YUUTEIb JIETAeT BHIOOP MPOBEACHUS J1a0OPaTOPHBIX
paboT 1 OTBITOB C YUYETOM MHANBUAYATBEHBIX OCOOCHHOCTEH 00YyJarOIINXCs.

Jlrobas pabovas mporpaMMa JOJDKHA TIOJHOCTBIO BKIIFOYATh B ce€0s COAEpKAHUE
JAHHOM MPOTPaMMBbI 1O (PU3HUKE.

B otnenbHbIX ciayyasx Kypc Gu3uKyd 0a30BOr0 YPOBHSI MOXKET U3y4aThCsl B 00beMe
204 4daca 3a nBa roga ooyudenus (3 4 B Hegento B 10 u 11 kimaccax). B atom ciyuae
YBEJIMYUBAETCS HE MeHee ueM J10 20 4 pe3epBHOE BpeMsl, KOTOPOE UCIIOJIb3YETCS yUUTENEM
JUIST U3Yy4YE€HUST BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpAHHBIM TpoduiIeM OOy4YEHUS,
Y YBEJIMUMBAETCs yueOHas Harpy3Ka, OTBOIMMAasi Ha U3YUYE€HUE MEXaHUKHU, MOJIEKYJISIPHOMN
GUBUKM U DJIEKTPOJMHAMMKU, 3a CUET pPACHIMPEHUs 4Yucia J1abopaTOpHBIX paboT
UCCJIEIOBATENLCKOIO XapaKTepa U YPOKOB PEILIEHUS] KAUECTBEHHBIX U PACUETHBIX 3a7ay.



COIAEPKAHUE OBYUYEHUA

10 KJIIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOT 0 O3HAHMA

®usnka — Hayka o npupozae. HayuHble METONBI MO3HAHUS OKPYXKAIOIIETO MUPA.
Ponb skcniepuMeHTa 1 TEOPUH B MTPOLIECCE TO3HAHUSA TPUPOBL. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NUECKUX SBICHUM © TporieccoB. HaydHble THIIOTE3HI.
duznyeckue 3aKOHbI M TEOpPUHU. ['paHUIIBI TPUMEHUMOCTH (U3MUECKUX 3aKOHOB.
[IpuHUKN COOTBETCTBUS.

Pons u mecto ¢puzuku B GopMHUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI MHUDPA,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanorossie 1 UGPOBBIC U3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUNKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuxka

Mexanunueckoe aBrxxeHre. OTHOCUTENbHOCTh MEXaHUYECKOT0 ABMKeHUs. CucteMa
orcyera. Tpaekropus.

[Tepemelienue, CKOPOCTh (CpeIHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuagbHOW TOYKH, HMX TNPOEKUMH HA OCH CHUCTeMbl KoopauHaT. CloxeHue
IIEPEMELIEHUM U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE TNpsIMOJIMHEHHOE JABWXKeHue. ['paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS] MAaTEPUAIbHON
TOYKHU OT BPEMEHHU.

CBoOoaHOE nmasienne. Y CKOpeHre CBOOOIHOTO MaICHUSI.

KpuBonnHeiiHoe nBMXEeHUE. [[BH)KEHHME MaTEpUaIbHOM TOYKU IO OKPYKHOCTH
C IOCTOSIHHOM 1O MOJTYJII0 CKOPOCTBIO. YTIIOBAasi CKOPOCTh, INHEHHAS CKOPOCTh. [lepuon
U yactoTta oOparmieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBa M MPAKTUUECKOE MPUMEHECHUE: CHUIAOMETP, TBUKECHUE
CHApSII0B, LICTIHBIE U PEMEHHBIE TIEPEIayH.

Jlemoncmpayuu

Mogenp cuCTEMBI OTCYETA, WUIIOCTPALMSA KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue IBUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM IPOCTPAHCTBE.

HabGmonenne nBuxkeHWs Tenma, OpOIIEHHOTO TMOA  YIVIOM K  TOPU3OHTY
Y TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaACHUs.

Hanpagnienue ckopocTu mpu ABUKEHUHU 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3y4eHne HepaBHOMEPHOTO JABMKEHHUS C LIENBIO OIPEIEIICHNS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOWIEHHS  MEXAY  IIyTAMM, IPOMIAEHHBIMH  TEJIOM 32
IIOCJIEI0OBATENBHBIE PABHBIE IPOMEKYTKN BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydyenne nABMKEHHsI LIAPUKA B BI3KOM KUAKOCTH.

W3ydeHue nBUKEHUS Tela, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutensHOCTH ['anunes. [lepBeiii 3akoH Herotona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunumn cynepnosunuu cui. Btopoit 3akoH HproToHa
JUI. MaTEpUabHON TOUKHU. Tpetuit 3akoH HproTOHA 1711 MaTeEpUaIbHbIX TOYEK.

3akoH BceMupHOro Tarorenus. Cumna tsxkectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenne. Buabsl Tpenus (mokosi, ckoiabxeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHust CKoJIbKeHUs U cuiia Tpenus nokos. Koadduument tpenns. Cuna
COIPOTHUBIICHUA MPU ABUKECHUU TEJIa B KUJKOCTHU WJIU rase.

[TocTynarenbHO€E U BpalaTesibHOE IBH>KEHHE a0COIFOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. 11neuo cumbl. YcinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: MOAIINITHUKY, IBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBneHne nHEpPIUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINX TET.

Bropoi 3axkon HeroToHa.

N3mepenue cui.

CioxeHne cuil.

3aBUCUMOCTH CHUIJIBI YIIPYTOCTH OT JiepopMaliuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOAbEME U T1aJICHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

VY ciioBusi paBHOBECHS TBEPIOTO TeJia. Buabl paBHOBeCHS.

Yuenuueckuii axcnepumenm, 1abopamopnsie pabomol

N3ydenue nBrkeHus: Opycka 1o HakJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI  YIPYTOCTH, BO3HUKAIOUIMX B TMPYKUHE
¥ PE3UHOBOM 00pasiie, OT Ux JAePopMaliuu.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILLICHHUS.

Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE

NmMnynbc MaTepuanbHOM TOUKH (Telia), CUCTEMbl MAaTEpUAIbHBIX TOUYEK. MMyJibe
CUJIbl M U3MEHEHHUE HMITyJbCa TeJa. 3aKOH COXpaHEHUs HMIyJbca. PeakTuBHOE
JIBH>KEHUE.



Pa6oTa cubl. MOIIIHOCTE CHITHI.

Kunernueckass »Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[lorennmanbHas sHeprus. [loTeHumanbHas 3Heprus ynpyro AedpOopMHPOBaHHON
npyxuHsbl. [loTeHnanbHas YHEPTUA Tea BOJIM3U OBEPXHOCTH 3EMITH.

[ToTeHmmanbHbIe M HETOTEHIIMATbHBIE CHITBbL. CBSI3b pa00OThl HEMOTEHIIMAIBHBIX CHJT
C U3MEHEHUEM MEXaHUYECKON YHEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIHH.

Yrpyrue u Heylpyrue CTOJIKHOBEHUS.

TexHudyeckre yCTpOMCTBA M IIPAKTMYECKOE INPUMEHEHHE: BOJOMET, KOIIEp,
NPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHHUE.

[Tepexon moTeHIIMATBLHOM SHEPTUN B KHHETUYECKYIO U O0OPATHO.
Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3yuenue abCcoMOTHO HEYIIPYTOTo yiapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIbI C UBMEHEHUEM MEXaHUYECKON AHEpruu Tema
Ha [IPUMEpE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paszpnes 3. MoJjiekyasipHasi pusuka 1 TepMOAHUHAMMKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH M HX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmwxkenue. Juddysua. Xapakrep IBUKEHUS U
B3aMMOJICUCTBHS YacTHUIl BemlecTBa. Mojenu CTpOeHHUs Ta30B, KUJIKOCTEH M TBEPIBIX
Te1 U OOBACHEHHE CBOMICTB BEILECTBA Ha OCHOBE 3THX Mojenei. Macca u pasmepsl
mounekyn. KonnuectBo Bemectsa. [locrossanas ABoramapo.

TennoBoe paBHOBecue. Temmeparypa m ee usmepenue. Illkama temmepatyp
Lenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUU UACATBHOTO ra3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpelHe KMHETHUYeCKOU
SHEPTrUM TEIUIOBOTO ABMKEeHHUs 4dacTull ra3a. lllkana temneparyp KensBuna. 1'azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon [lanpTonHa. M3ompoueccsl B
U/ICAJIbHOM T'a3€ C MOCTOSIHHBIM KOJIMUYECTBOM BellecTBa. I'papuueckoe npeacraBiieHue
U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHu4Yeckue yCTpoCcTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, (OTOrpapuu MOJIEKYJ
OpPraHUYECKUX COECIUHEHUH.

OnpiThl 0 AUGDY3UH KUIKOCTEN U ra30B.



Mopens OpOYyHOBCKOTO JIBHXKCHUS.

Mogens onbita lTepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHNE MEKMOJICKYJISIPHOTO B3aHMOICHCTBHSL.

Mojenb, WLTIOCTPUPYIOIIas IPUPOIY AaBJICHUS Ta3a Ha CTCHKH COCY/a.

OMBITHI, HIUTIOCTPUPYIONIUE YPABHEHUE COCTOSIHHS UICATBHOTO T'a3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, i1abopamophule pabomvl

OmnpenerneHre Macchl BO3AyXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUI 00beMa
KOMHATBI, IaBJICHUS U TEMIIepaTyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEX/Ty ITapaMeTpaMH COCTOSIHUS Pa3peKSHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoauHamuueckass cucremMa. BHYTpeHHsisE DSHEpruss TEepMOJIUHAMHYECKOU
CUCTeMbl U CHocoObl ee u3MeHeHHs. KommdecTBo TermnoTel U paboTa. BHyTpeHHss
JHEPrus OJHOATOMHOI'O WACAIBHOIO ra3a. Bunbl Teronepenadyu: TEIJIONPOBOAHOCTb,
KOHBEKILIUS, M3Iy4eHHUE. YelbHasi TEIJIOEMKOCTh BeniecTBa. KoJlnMuecTBO TEIIOTHI
IIpU TEIUIONEpeIaye.

[Tonsitue 06 agnadbatnom npouecce. [lepBbiii 3akoH TepMoanHaMUKU. [Tpumenenue
NEPBOro 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckass HHTEpHpeTarus
paboThI raza.

Bropoii 3akon TepmonnHamMuku. HeoOpaTuMocTh Ipo1ieccoB B MPUPOJIE.

TerutoBble MamuHbl. [IpuHIMOBL edcTBUS TemioBbIX MamuH. [IpeoOpa3zoBanus
DHEPTUU B TEIUIOBBIX MarHaX. KoaGGuineHT mojae3Horo 1eiCcTBys TEIIOBOW MAIIIUHEI.
Huxn KapuHo u ero xonhdUIMEHT MOJIE3HOTO ACHCTBHUSA. DKOJIOTHYECKHE MPOOIEMbI
TEIUIOPHEPTETUKHU.

TexHu4yeckne yCTpoNCTBAa U MPAKTUYECKOE TPUMEHEHHUE: ABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJUIBHUK, KOHIUITMOHED.

Jlemoncmpayuu

W3meHeHue BHYTPEHHEH 3HEpruu Teja MpH COBEPIIEHUU PaOOThI: BBUIET MPOOKHU
u3 OyTBUIKK TOJ JIEUCTBUEM CXKATOTO BO3/AyXa, HarpeBaHue 3(dupa B JaTyHHOU TpyOKe
yTeM TpeHUs (BUEOAEMOHCTpALSA).

W3meHeHue BHYTpPEHHEN 3HEpruu (TeMmeparypsl) Teiaa IpH TeIionepenaye.

OnbIT o aquabaTHOMY PaCIIMPEHUIO BO3/TyXa (OMBIT C BO3yIIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENsI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3MmepeHue ynenbHOM TEMIIOEMKOCTH.

Tema 3. Azpezammusie cocmoanusn eeujecmea. DPazoevie nepexoovt

[TapooOpa3oBanue u KoHAeHcamus. Vcnapenue U KureHwe. AOCOIIOTHAs
U OTHOCUTENIbHAS BJIAXKHOCTh BO3Ayxa. HacklmeHHbsl mnap. VYaenbHas TeioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.



TBepnoe teno. Kpucramnuueckue u amopdHbie Tela. AHU3OTPONUS CBONCTB
kpuctaioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBienue u
KpUCTAJIM3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIIOBOrO OaaHca.

TexHnuecKue yCTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU TIOJYUYCHHUS] COBPEMEHHBIX MAaTepualioB, B TOM YHCIE
HAaHOMAaTEepPUAJIOB, U HAHOTEXHOJIOTHUH.

Llemoncmpayuu

CBOlCTBa HACBILICHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUMU.

CnocoObl U3MEepeHUs BIaKHOCTH.

HaGnronenue HarpeBaHus U IJIaBICHUS KPUCTALTHISCKOTO BEIIECTBA.

JleMoHcTpanusi KpUCTasIoB.

Yuenuuecxuii sxcnepumenm, nabopamopHwie pabomuwl

N3MepeHne OTHOCUTENILHOM BIIaXKHOCTU BO3/TyXa.

Pa3znes 4. JiekTpoauHaMuKa
Tema 1. dnekmpocmamuxa

DJeKTpU3alms Tela. DIEKTpUUYECKUui 3apsa. JlBa BuAa JIEKTPUUECKHX 3apsijiOB.
[IpoBOAHUKM, AUAIEKTPUKU U TOJYTPOBOJHUKU. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsja.

B3aumopeiictBue 3apsigoB. 3akoH Kynona. ToyeyHBIA SIEKTPUYECKUN 3aps.
DnekTpruueckoe nosie. HanpsokeHHOCTD AJIEKTPUUYECKOro 1oJis. [IpuHIUI cyneprno3uiun
BJIEKTPUYECKUX TToJIeH. JIMHUM HANPSHKEHHOCTH 3JIEKTPUUECKOTO OIS,

PabGora cun snekrpocrarudeckoro mnoss. Ilotennuan. Pa3HOCTh MOTEHIMANOB.
[IpoBOMHUKM ¥ JAUAJICKTPUKH B JJIEKTPOCTaTHYECKOM Tone. Jludnexkrpudeckas
MIPOHUIIAEMOCTb.

OnekTpoeMKOoCTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IIOCKOTO KOHJEHCATopa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckne YCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOIL,
JIEKTPOMETP,  DJIEKTPOCTATHYECKAass  3alluTa,  3a3eMJICHHE  DIICKTPONpPHOOpPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN amnmapar, CTpPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U PUHLIUIT AEUCTBUS JIIEKTPOMETPA.

B3auMopericTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoBOHMKH B 3JIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOoCTaTHYECKas 3aIuTa.

JIMPIIEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpA OT IUIOMIAJM TUIACTHUH,
PACCTOSTHUSI MEXK1y HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHASHCaTopa.
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Yyenuueckuii sxcnepumenm, nabopamopHule pabomwl
N3mepenue 3JIEKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwiii 21ekmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA. ICTOUHMKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsioxenue. 3akon OMa 115 yyacTka LEemu.

ONEKTpUYECKOE  CONPOTHBIICHHE.  YJAEIBHOE  CONPOTHBIICHHE  BEILECTBA.
[TocnenoBarenbHOE, MApAIIIEIBHOE, CMEIIAHHOE COEAMHEHNE IPOBOJHUKOB.

PaGota sanexrpudeckoro Toka. 3akon Jlxxoyns—Jlena. MOIIHOCTD IEKTPHUUECKOTO
TOKA.

DIEKTPOJBMXKYILAsA CUJIa U BHYTPEHHEE CONPOTHUBIICHUE HUCTOYHMKA TOKA. 3aKOH
Oma ni71s1 ToTHOM (3aMKHYTOM) anekTpudeckol renu. KopoTkoe 3aMbIkaHue.

DOneKTpoHHasi MPOBOJAUMOCTb TBEPJABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIIECHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpOBOJIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOKWCTBA DJIEKTPOHHBIX ITYYKOB.

[MomynpoBonuuku. Co6CTBEeHHAs U PUMECHAs! IPOBOAUMOCTbH MOTYITPOBOAHHUKOB.
CoiictBa p—n-nepexoaa. [lomynpoBogHUKOBbIE TPUOOPBI.

DIIEKTPUYECKUN TOK B PACTBOPAX U PACILIABAX JIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JACCOLMALIMS. DIICKTPOIIHU3.

DJIEKTpUYECKU TOK B razax. CamMOCTOSITENbHBI U HECAMOCTOATENIbHBIA pa3psi.
Monnus. [Tnazma.

TexHudyeckne ycTporuCTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHHKHU TOKa, 3JIEKTPOHATPEeBaTENbHbIE TPUOOPHI, IEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP COMPOTUBIICHUS, BAKyyMHbIH JHOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYITPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cruitbl TOKA U HAPSKEHUSL.

3aBUCUMOCTb COITPOTUBJIEHUS IUINHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIATN
IIONIEPEYHOr0 CEYEHU U MaTepHaa.

CMmenaHHOE COEIMHEHUE TPOBOHUKOB.

[IpsmMoe  wm3mepeHwe  ANEKTpoABWXKyHle  cuibl.  KopoTkoe — 3amblkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTB COITPOTUBIICHUSI METAJJIOB OT TEMITEPATYPBI.

[IpoBOAUMOCTH 3IEKTPOIUTOB.

HckpoBoii pa3psas ¥ MPOBOAUMOCTE BO3yXa.

OIHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi

N3ydeHne CMEanHoro COeIMHEHNS PE3UCTOPOB.

N3mepeHne SIeKTpOABMKYLIEH CHJIbBI HMCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue sinexrpoimsa.
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MeknpeaMeTHbIe CBA3H

N3yuenne kypca ¢pusnku 0a30Boro ypoBHs B 10 Kjiacce oCyIIECTBIISETCS C yUETOM
COJZIepKaTeNIbHbIX MEKIIPEAMETHBIX CBSI3€M C KypcaMHU MaTEMaTUKH, OMOJIOTUU, XUMHUH,
reorpauu ¥ TEXHOJOTHUU.

Meowxcnpeomemnvie nowsimusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOIO
NO3HAHMS: SIBJICHHE, HAYYHBIA (DaKT, rumoresa, (pu3nueckas BETUUYHMHA, 3aKOH, TEOPHS,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOACIINPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CHCTEMbl ypaBHEHHUH, JIMHEWHas (QyHKUuWsA, napadorna,
runepOosa, ux rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE PYHKITUU: CUHYC, KOCUHYC,
TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI M UX
IPOEKIMU Ha OCH KOOPJIHUHAT, CI0KEHNE BEKTOPOB.

buonocusa: MexaHMYecKOe JBUKEHUE B JKUBOM mnpupone, auddysusa, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAAYH, TEIJIOBOE PABHOBECHE),
JJIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TUACKPETHOE CTPOEHHE BEIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEJ, XKUIAKOCTEH U ra3oB,
IIEKTPUYECKHUE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JUCCOLNALINS, FalbBaHUKA.

l'eoepacghus: BTaxxHOCTh BO3AyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozcus: peoOpa3zoBaHUE JBUKEHUN C HCIOJb30BAHHUEM MEXaHU3MOB, YYET
TPEHUSI B TEXHUKE, IOAIIMIIHUKM, HCIIOJIB30BAHUE 3aKOHA COXPAHEHUS MMIIYJIbCa
B TEXHHUKE (pakeTa, BOJOMET W JIpyrue), ABUrareiab BHYTPEHHETO CrOPAaHMs, MMapoBas
TypOMHa, OBITOBON XOJIOAUIBHUK, KOHIULMOHEP, TEXHOJIOTUH [TOJIyYEHUSI COBPEMEHHBIX
MaTeprajgoB, B TOM YHUCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJOTHH, YJIEKTPOCTATUYECKAS
3alUTa,  3a3eMJIGHHE  DJIEKTPONpPHOOPOB,  KCEPOKC,  CTPYMHBIH  TNpUHTE,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, FNEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBAHUKA.

11 KUIIACC

Pa3znen 4. DuekrpoanHamMuka
Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[ToctositHHBIE MarHuThl. B3anmMOIEHCTBUE IMOCTOSIHHBIX MAarHuTOB. MarHutHoe
nosje. BekTop MAarHMTHOW WHAYKUMH. [IpMHOUMIT Cyneprno3uuyMu MarHUTHBIX IOJICH.
JIvHUM MarHuTHOM MHAYKIMU. KapTuHa IMHUNA MarHUTHON UHAYKIMH MOJI TOCTOSTHHBIX
MarHUTOB.

MarauTtHoe 1oJie MPOBOJAHUKA C TOKOM. KapTuHa JNMHUM MUHAYKIMH MarHUTHOTO
MOJIS1 JUTMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTena. BzaumoeiicTBrE TPOBOJHUKOB C TOKOM.

Cuiia AMnepa, ee MOJyJib M HalpaBJICHUE.

Cuna Jlopenua, ee Moayidb U HampaBjieHUE. [[BM)KEHUE 3apsiKEHHOW YacCTHUIIbI
B OJJHOPOJTHOM MarHuTHOM IMoJjie. PaGoTa cuisl Jlopenna.

SIBneHne AneKTpOMarHuTHOM MHAYKIMU. [IOTOK BeKkTOpa MarHMTHOM WHIYKIMH.
DJIEKTPOJABIKYIIAS CUJIa MHAYKIIMU. 3aKOH JIEKTPOMarHuTHOW nHAyKuuu dapajes.
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BuxpeBoe snekTpuueckoe — mosie.  JNEKTPOABWKYILIAs  CHAJa  UHAYKUIUU
B MPOBOJIHUKE, ABMKYILEMCS MMOCTYNATEIbHO B OJTHOPOJJHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenna.

NHIyKTUBHOCTb. SBnenue CaMOUHIYKIIUH. DIIEKTPOIBUKYIIIAS cuia
CaMOUHIYKIIUH.

DHEPrusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuYecKne yCTpOWCTBA U MPAKTUUECKOE NMPUMEHEHHUE: MOCTOSSHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEN 3IEMEHTAPHBIX YACTUL, UHAYKIMOHHAS
1eyYb.

Llemoncmpayuu

OnbIT Ipcrena.

OTKJI0HEHHE PIIEKTPOHHOIO MTy4YyKa MAarHUTHBIM TOJIEM.

JIMHUYM MHIYKIMA MAarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHI1a HA HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMArHuTHON UHIYKIUH.

IIpasuio Jlenna.

3aBUCUMOCTh AJIEKTPOABMKYIIEH CHUJIbI HMHAYKIIMM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIHH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydyeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue AeiCTBUSA MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHONW UHAYKIIHH.

Pa3nen 5. Kosre0anus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KoJ1e0aHus

KonebarenbHas cuctema. CBOOOAHBIE MEXaHUUECKHE KOJeOanus. I'apMmoHnueckue
konebanwms. [lepuon, yactora, ammmutyna u ¢dasza konedbannid. [IpyKUHHBIN MasSTHHK.
MareMatnyeckuii MasiTHUK. YpaBHEHUE TrapMOHMUYecKHX KosieOanuid. [IpeBpamienHue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii KOHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIC KOJIeOaHUs B U€aTbHOM
K0J1€0AaTEeTbHOM KOHTYpE. AHAJOTUS MEX]Y MEXaHUYECKUMHU U 3JIEKTPOMATHUTHBIMU
konebanusimu. Popmyna Tomcona. 3aKOH COXpaHEHUS DHEPTMU B HACATHHOM
KoJie0aTeIbHOM KOHTYPE.

[IpeacraBnenrie o 3aryxaromMx KojeOaHUsX. BbIHyXJAeHHbIE MeXaHUYECKue
kosneOanus. Pezonanc. BeiHyKi€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

IlepemenHsplil TOK. CHHYCOMAAIBHBIN NMEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKA. AMIUTMTYTHOE U JEUCTBYIOLIEE 3HAUEHUE CUJIIbI TOKA U HAIIPSKEHHUS.
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Tpancopmarop. IlpousBoacTBo, mnepenaya MU NOTPeOICHHE BIEKTPUUYECKOM
SHEPruu. OKOJOTUYECKHE PHUCKU MpH TMPOU3BOJACTBE 3JeKTposHepruu. KynbTypa
UCIIOJIb30BAHUS DJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHUE: dJEKTPUUYECKUN 3BOHOK,
TE€HEPATOP MEPEMEHHOIO TOKA, JIMHUM 3JIEKTPONepeay.

Jlemoncmpayuu

UccnenoBanue apamMeTpoOB Kosie0aTeIbHON CUCTEMBI (Mpy>KUHHBIH
WIN MaTEMaTUYECKUI MasTHUK).

Habmronenue 3aryxaromux KojieOaHHi.

HccnenoBanue CBONCTB BbIHYKICHHbBIX KOJIEOaHU.

Habmronenue pe3onanca.

CB0OOIHBIE TIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl — (3aBUCHUMOCTH  CHJIbI TOKa M HANpPsDKEHUST OT BPEMEHM)
JUTS AIIEKTPOMAarHUTHBIX KOJIeOaHMil.

Pe3oHanc mpu  mocineAoBaTENbHOM — COEAMHEHHWHM — PE3UCTOpa,  KaTyLIKU
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TUHUY 31EKTPONepeIauH.

Yuenuueckuii sxcnepumenm, n1abopamopnuie padomoi

HccnenoBanue 3aBUCMMOCTHY TIEpHO/Ia MaJbIX KOJeOaHU Ipy3a Ha HUTHU OT JJIUHBI
HUTHU U Macchl rpy3a.

HccnenoBanre mepeMEHHOr0 TOKa B LEMH W3 MOCJIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE G0JIHbL

MexaHnueckue BOJHBL, ycloBHs —pacnpoctpaHeHus. Ilepuon.  CkopocTh
pacnpocTpaHeHus U AjiMHa BoJHbL. [lonepeunsie 1 npoaonbHble BoJHBL. MHTEpdepentys
U qudpakius MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. I['pomkocts 3Byka. Beicora Tona. TemOp 3Byka.

DJIEKTPOMArHUTHBIE BOJIHBI. YCJOBUS H3JIYUYCHHS] JIIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenrtamusa BektopoB E, B, v B snekTtpomarHutHOMl BoiHe. CBONMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPaK€HHE, TMpEeIOMIICHUE, Moyspu3alus, AudpaKuus,
uHTepdepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxama 92JEKTPOMArHUTHBIX BOJIH. [IpUMEHEHME SIEKTPOMAarHUTHBIX BOJH
B TEXHHUKE U OBITY.

[IpuHIMIBI paguOCBs3U U TENEBUICHUS. Paguonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHuueckne yCTpOWCTBA H  MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, yJIbTPA3BYKOBas JMArHOCTHMKA B TEXHUKE W MEIMIMHE, pajap,
pagMoONPUEMHHUK, TEJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacHpOCTPaHEHHUE MONEPEUHBIX U MPOAOIBHBIX BOJIH.

Konebimromeecs Te0 Kak UCTOYHUK 3BYKa.

HabGnronenue oTpakeHus ¥ IpesIoMICHUS] MEXaHUYECKHUX BOJIH.
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Hab6nronenue nnrepdepennn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBs3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILIUTYIOH M 4aCTOTOM
KoJie0aHu .

HccnenoBanne CBOWCTB SJEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEJIOMIICHUE,
noJispu3anus, 1udpakius, HHTeppepeHns.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [ IpsaMonuHeliHOe pacipOCTpaHEHUE CBETA B OTHOPOAHOM
cpene. JIyd cBeta. ToueUHBIN HCTOYHUK CBETA.

OTtpaxenue cBeTa. 3aKOHbl OTpaxkeHUs cBeTa. [locTpoenune u300paxkeHU
B IJTIOCKOM 3€pKaJIe.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBETa. AOCONIOTHBIA IMOKA3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. llpenenbHblid  yroia IMOJHOTO
BHYTPEHHETO OTPaKEHHS.

Hucnepcus ceera. CioxxHblii cocTaB 6enoro cBera. LBer.

Cobuparouie u pacceuBarolue JuH3bl. ToHKass nauH3a. POKYyCHOE pacCTOSHUE
U ONTHYECKass cuia TOHKOM nuH3bL. [locTpoeHue wn3o0pakeHWil B coOuparommx u
pacceuBaromnx jauH3ax. DopMmysia TOHKOM JMH3bl. YBEIWYEHHE, JABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BomHoBas onrtumka. MuTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUS
HAOJIIOICHUS] MAKCUMYMOB M MHHHUMYMOB B HHTEpP(GEpPEHIIMOHHOW KapTUHE OT ABYX
CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuusa cseta. JudpakimonHas pemerka. YciaoBue HAOIIOAECHHS TIaBHBIX
MaKCHUMYMOB IPHU NaJeHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cera.

Texnuyeckue ycTpolicTBa U MPAKTHUECKOE MPUMEHEHHUE: OUKH, JIyna, oToanmapar,
IPOEKIMOHHBIN anmnapart, MUKPOCKOI, TEJIECKOM, BOJIOKOHHAs ONTHKA, TU(PaKIIMOHHAS
peerka, NoJIIpou.I.

Llemoncmpayuu

[IpssMonuHETHOE  pacnIpOCTpaHEHUE, OTPAXKEHUE U  MPEIOMIICHHE  CBETa.
OnTtuyeckue NpuOOpHI.

[TomHoe BHyTpEeHHEE OTpakeHue. Mozens cBeToBoa.

HccnenoBanue cBOMCTB N300paKeHU B JTMH3AX.

Mogenu MuKpocKorna, TeJIeCKOna.

Habnronenue unrepdepeniiuu cpera.

Hab6nronenue nudpaxiuu crera.

Habnronenue aucnepcuu cBera.

ITonydenue criekTpa ¢ TOMOLIBIO TPU3MBI.

[Tomy4yenue crexTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Hab6nronenue nonsipusaiuu cBera.
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Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
N3mepenne nokazaTens NpeJoOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHUN B JTMH3AX.
Ha6nronenune nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeIHAJILHOM TEOPUH OTHOCUTEJIbHOCTH

I'panuibl OPUMEHUMOCTH KJlaccuyeckoil MexaHuku. IlocTynarel cnenuaibHOU
TEOPUHU OTHOCUTEIBHOCTH: WHBAPHUAHTHOCTH MOJIYJs CKOPOCTH CBETAa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHHWE BPEMEHM U COKpalleHUe
JUTMHBI.

DHeprusi U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CB43b MacChl C SHEPTUEN U UIMITYJIbCOM PENSTUBUCTCKOW YaCTULIbL. DHEPTUS IMOKOSI.

Pasznes 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. @opmyna Ilnanka cBs3u sHepruM (HOTOHA C €ro YacTOTOM. DHeprus
U UMITYJIbC (POTOHA.

OtkpeiTie u ucciaegoBanue ¢otoddpdexra. OnbiTel A.I'. CroneroBa. 3akoHBI
dotorddexra. VYpaBuenue OitHmreitHa i pororddexra. «KpacHas rpaHuna»
dboTtorpdexra.

JlaBnenue ceeta. OnbiTel [1.H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA W  MPAKTUYECKOE MpPUMEHEHHE: (HOTOIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®otordh(hexT Ha yCTAaHOBKE ¢ IIMHKOBOH IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNIHETO GhoTodddeKTa.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna 1mo paccessHUIO —0-9acTHII.
[Tnanerapuas moaens atoma. [loctynatel bopa. M3nydenune u nornormierne GOTOHOB IIPH
nepexo/ie aTomMa ¢ OJTHOr0 YPOBHSI SHEPIUH Ha Apyroil. Bunabl ciekTpoB. ClIeKTp ypOBHEH
SHEPryU aTOMa BOJIOPOAA.

BomnnoBeie cBoiictBa wactuil. Bomubl ne bpois. KopmyckyJsipHO-BOJIHOBOU
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJAEHHOE U3JIyYEHUE.

TexHu4yeckne ycTpoucTBa M IPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPAJIbHBIN aHaJIU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMIBIOTED.
Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue IIMHBI BOJHBI Ja3epa.
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HaGnronenue nuHelyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl
Ha6nronenune nuHEHYaToro CexkTpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Pesepdopaa mo ompeneneHuio coctaBa paguloaKTUBHOTO
uznydenus. CBolicTBa anbda-, Oera-, raMmma-u3nydeHus. BiausHue paguoakTUBHOCTH
Ha KUBbIE OPTAHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykionnas wopnens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tomnsl.

Anb(a-pacnaa. DneKTpOHHBIA U MO3UTPOHHBIA OeTa-pacnaj. ['amma-uznyuyeHue.
3aKOH paJM0aKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccol sipa.

SnepHble peakunu. JleneHue u CUHTES s1Iep.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [Ipo6emMbl 1 MEPCIEKTUBEI SACPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI SAEPHOU SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTtoabl HaOIIOAEHUS U PETUCTPALIUN JIEMEHTAPHBIX YaCTHUL.

dyHIaMeHTalbHbIE B3auMOJIeHcTBUS. EMUHCTBO u3nueckoii KapTUHBI MUpA.

TexHnueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
Buiibcona, sinepHblil peakTop, aToMHas bomoa.
Llemoncmpayuu

CueTuyrK HOHU3UPYIOLIUX YACTHIL.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMUH U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMuUU. [IpuknagHOe M MHPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMUH.

Bun 3Be3nHoro ne6a. Co3Besaus, sipkue 3B€3/bl, INIAHETHI, UX BUAUMOE JIBUKEHUE.

Conneuynas cucrema.

Connue. Conneunass akTUBHOCTb. McTounuk sneprun CosHIa U 3Be31. 3BE3/bl, UX
OCHOBHBIE€ XapaKTEPUCTHUKHU. /[narpamma «CIeKTpaIbHbIN KJIACC — CBETUMOCTBY». 3BE3/bl
IJIABHOM IOCJIEI0BATEIBHOCTH. 3ABUCUMOCTD «MAacca — CBETUMOCTB JUISl 3B€3/1 IJIaBHOM
IIOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3Be3n. COBpEMEHHBbIE IPEICTaBICHUS
0 MPOUCXO0XKACHUU U HBOoMoIMHY COoMHIA U 3BE3/1. DTalbl )KU3HU 3BE3/.

Muneunsiit [lyTe — Hama ['anmaktuka. [lonoxenne u npmxenue ConHua B ['anaktuke.
Tunbl ranaktuk. Paguoranaktuku u kBazapsl. YepHbI€ IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoit. 3akon Xa06ma. Paz0beranue rajgakTHk.
Teopus bosbiioro B3psiBa. PeMkToBOE U3iTyYeHHE.
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Macmrabnas ctpykrypa Beenennoit. Metaranaktuka.

Hepemennsie mpoOaeMbl aCTPOHOMHMH.
Vuenuueckue nabnooenus

HaGnrogeHuss HEBOOpPYKEHHBIM TIJIa30M C HCIOJIb30BAHHEM KOMIIBIOTEPHBIX
PUIOKEHUH JUIsl OTPEICTICHUS MTOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be3ns CEeBEpPHOro MOJIyLIapus U IPKHUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, mnanet, Mieunoro [Tytu.

O0o01ao1Iee NOBTOPEHUE

Ponb Qu3uku ¥ acTpOHOMHUHM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOU, COIMaIbHON
U 3TUYECKOM cepax AESITETbHOCTH YEJOBEKa, pOJib U MECTO (PU3UKU M aCTPOHOMHH
B COBPEMEHHOM Hay4YHOW KapTHHE MHUpa, POJb (PU3NYECKON TeopuH B (POPMUPOBAHUU
NpeACTaBlICHU 0 (DU3UYECKON KapTHHE MHpa, MECTO (PU3MUYECKOW KapTUHBI MHpa
B 00ILIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHHUI O TPUPOJE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCymiecTBIsSETCS C yYeTOM
COJICpKATENIbHBIX MEXIPEAMETHBIX CBS3€M ¢ KypcaMHu MaTeMaTUKH, OMOJIOTUU, XUMUH,
reorpapuu ¥ TEXHOJIOTUH.

Mesicnpeomemnvie noHsamusi, CBS3aHHBIE C HW3YUYCHHEM METOJOB HAYyYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (aKT, THUMOTE3a, PU3NUecKasi BEIMYUHA, 3aKOH, TEOPHS,
Ha0JII0/ICHKE, SKCIIEPUMEHT, MOCIIUPOBAHUE, MOJIEIh, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKHE (YHKIIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl M HX MPOEKUWH HAa OCU KOOPJIHMHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKIUH, TPU3HAKHU TO00MS TPEYTOJbHUKOB, OMpPEAeCHNE TII0IA TN
IJIOCKUX (UTYp ¥ 0OBeMa Tell.

buonocus: snexrpudeckue sIBICHUS B )KUBOM MPUPOJIE, KOJIeOaTeNbHbIE TBUKEHUS
B JKMBOW MPUPOJE, ONTHUUYECKHE SIBJICHUSA B XUBOW NPUPOJAE, NCHUCTBUE paavaluu
Ha KUBbIEC OPTAHU3MBI.

Xumus: CTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAIIJIMYECKas CTPYKTypa TBEPIbIX TeET,
MeXaHU3Mbl 00pPa30BaHUS KPUCTATMYECKOM PEIIeTKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghusa: mMarHuTHBIE TIONIOCAa 3€MIIH, 3aJie’KM MarHUTHBIX pya, GOTOChEMKa
3€MHOW MOBEPXHOCTH, MPEACKAZAHUE 3EMIIETPSACEHUM.

Texnonocua: NWUHUAMA  JJEKTPOINEpENad, TEHEPATOpP  IEPEMEHHOrO  TOKa,
AJEKTPOABUTATENb, UHAYKIIMOHHAS M€Yb, Paaap, paJIuOIPUEMHHUK, TEIIEBU30D, AaHTCHHA,
tenedon, CBY-neub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne  yuebOHOro  mpeamera  «®Pu3Wka» Ha  ypOBHE  CpPEIHETO
obmero oOpa3oBaHusi (0a30BbIi  ypOBEHb) JOJDKHO OOECHEYUTh JOCTHUKEHUE
CIICIYIOIUX JINYHOCTHBIX, METAlPEJAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pe3ynbTaThl OCBOCHHs y4eOHOro mpenmera «Dusuka» TOHKHBI
OTpaXkaThb  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOUIUMXCS ~ PYKOBOJICTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEW TO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOCKICHHUM, COOTBETCTBYIOITUX TPATUIIUOHHBIM
IEHHOCTSIM POCCHUHCKOro 00IlecTBa, pacHIMpEeHUe KU3HEHHOTO OIbITa W OIbITa
JEATENBHOCTH B IPOLIECCE peajr3ally OCHOBHBIX HAIPaBIICHUN BOCIIUTATEIBHOU
JEeATEIIbHOCTHU, B TOM YUCJIE B YACTU:

1) rpa:k1aHCKOT0 BOCIMTAHUS

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMK OOYYalOIIEerocsi Kak AaKTUBHOIO
¥ OTBETCTBEHHOT'O YJIC€HA POCCHICKOTO OOIIECTBA;

NPUHSATUE TPATUITMOHHBIX 00IIEYETIOBEUECKUX TYMAHUCTUICCKUX U JIEMOKPATHUECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpEcax TIPakIaHCKOIrO
00111ecTBa, y4aCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHOM OpraHu3allny;

YMEHHUE B3aUMOJICHCTBOBATH C COIMAIbBHBIMUA UHCTUTYTAaMHU B COOTBETCTBUU C UX
GYHKIUSMUA 1 HA3HAYCHUEM;

TOTOBHOCTH K T'YMaHUTapPHOU U BOJOHTEPCKOM JESITEIIbHOCTH;

2) IATPUOTHYECKOr0 BOCTIMTAHMS:
c(hOpMHUPOBAHHOCTHh POCCUMCKON TPaKIaHCKON UACHTUYHOCTH, TaTPUOTU3MA;
LIEHHOCTHOE€ OTHOLIEHWE K TOCYJapCTBEHHBbIM CHMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YUYEHBIX B 001aCTH (PU3UKH U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4YHCIE
B JICATEIIbHOCTH YYEHOTO;

OCO3HaHME JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMUBOTO OYAYIIETO;
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4) 3¢TeTHYeCKOr0 BOCIIMTAHMSI:
ACTETUYECKOE OTHOIIECHWE K MUPY, BKIIOUYas ACTETHUKY HAYyYHOTO TBOPYECTBA,
npucyiero Gpusnueckon Hayke;

5) Tpy10BOr0 BOCIUTAHMS:

MHTEpPEC K paziuyHbIM cepaM NpopecCHOHATbHON NEATEIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpLIATh OCO3HAHHBINA BBIOOP Oyaymiei
npo¢eccuu 1 peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO B 00JaCTH (PU3UKU
Ha NPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYEeCKOro0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPbl, OCO3HAHUE TII00AIBHOTO XapaKTepa
AKOJIOTUYECKUX TPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JACUCTBUU B OKPYXKAKOIIEH CpPEele Ha OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEIOBEYECTBA;

Pacmmpenue ombiTa I€SITENbHOCTH YKOJIOTMYECKONW HAIPABICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUH 110 (HU3HUKE;

7) HEHHOCTH HAYYHOT' O MIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS PU3UYECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOM JCATETBbHOCTH, TOTOBHOCTh B MPOIIECCE M3YUCHHS
GUBUKM  OCYHIECTBIATh  MPOEKTHYD W MCCIEAOBATEIbCKYIO  JIESITEIBHOCTh
WHJMBUIYAJIbHO U B TPYIIIIE.

B mnpouecce nocTHX)EHUS] JIMUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBbI IO
buzuke U YpPOBHSA  CpeIHEro  obOmiero  oOpa3oBaHus y  OOydYarommxcs
COBEPILIEHCTBYETCSA SMOLIMOHAIbHBIN MHTECIICKT, TIpeIoIararomum
c(hOpMUPOBAHHOCTD:

CaMOCO3HAHHS, BKIIIOYAIOIICTO CIOCOOHOCTh MOHUMATh CBOC AMOIMOHAILHOE
COCTOSIHHE, BHJICTh HAIIPaBJICHUsI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOU cdhephl, OBITH
YBEpPEHHBIM B ceOe;

CaMOpPETYJUPOBAaHUsI, BKJIIOYAIOIIETO CaMOKOHTPOJb, yMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aallTUPOBATHCS K IMOIIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAKOIIEH CTPEMIICHUE K JOCTHKECHUIO LIEIU
U yclexy, ONTHUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JEWCTBOBATh, MCXOJ W3 CBOMX
BO3MOKHOCTEM;

SMIIATUH, BKJIIOYAIOMIEH CIOCOOHOCTH IIOHMMATH SMOIMOHAIIEHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €ro MPU OCYIIECTBICHUM OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO
U CONEPEKUBAHUIO;

COITMATILHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS
C IPYTHMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3periaTh KOHPIUKTHI.
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METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIe JeHCTBUSA
ba3oBble JJoruyeckue JeMCTBHUA:

CaMOCTOATEILHO (POPMYITHPOBATh U aKTYaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONpPENCNIATh LENU JEATEIbHOCTH, 3a/JaBaTh MapamMeTpbl W KPUTEPUH HX
JIOCTHIKEHUS,

BBISBIISTh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS] B PACCMATPUBAEMBIX (DU3HUECKUX
SIBIICHUSIX

pazpabaTheiBaTh IUIaH pEIICHUS MPOOJIEMBI C YUYeTOM aHaJu3a HMEHOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATECIHHOCTH;

KOOPAMHUPOBATh U BBHIMIOIHATH PabOTy B YCJIOBHUSIX PEAJbHOTO, BUPTYAIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPU PEIICHUH JKU3HCHHBIX TPOOJIEM.

ba3oBble ucciieqoBaTebCKue 1eiCTBUA:

BJIAJETh HAyYHOW TEPMHUHOJOTHUEH, KIIOYEBBIMU TMOHATUAMH W METOJaMU
(bu3HUecKol HayKu;

BJIQJIETh HaBbIKAMU Y4E€OHO-HCCIIEIOBATENbCKON M MPOEKTHOM MAESTENIbHOCTU B
ob0nactu (U3KMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TIOHCKY
METOJIOB PEIICHUS 3a/1a4 (PU3UUECKOTO COIEPKaHUs, IPUMEHEHHUIO Pa3IMYHBIX METOOB
MO3HAHUS;

BJIAJETh BHJAMU JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEpIpETaluy, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX CUTYAIHsX,
B TOM YHCJIE TP CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh IPUYMHHO-CJIEJICTBEHHBIE CBA3U U aKTyaJU3HpPOBATh 33/1a4y, BbIABUTATh
TUIIOTE3Y €€ PELIEHUs], HAXOUTh apryYMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh IOJIyYCHHBIE B XOJE PELICHMs 3aJa4d PE3yJIbTaTbl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh H  (GOpMYIUpOBaTh COOCTBEHHBbIE 3a7aud B  00pa3oBaTEIbHOU
JeSITeIbHOCTH, B TOM YHCIIE IPU U3YYEHUU (DU3HKY;

JaBaTh OIICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEpPEeHOCHTh 3HaHWA 1O (U3UKE B  TMPAKTUYECKYI0  00JacTh
KU3HEJEATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OpUTrHHAIBHBIC TTOJAXOIbl U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.
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Pabora ¢ undopmanueii:

BIAQJIETh HAaBBIKAMHU TOJy4YeHHs WHGOpManud (QU3UIECKOTO  COICpIKAHUS
U3 HWCTOYHHMKOB pa3HBIX THIIOB, CaAMOCTOSATEIHHO OCYIIECTBIISITh TIIOWCK, aHAJM3,
CHUCTEMATH3AIMI0 ¥ WHTEPIpETauio WHGOPMAIIMK Pa3IWYHBIX BUIOB H  (opm
NpeICTaBIICHYSI,

OIICHUBATh IOCTOBEPHOCTH MH(OpMAITHH;

WCITOJIB30BaTh CPEJCTBA MH(GOPMAIIMOHHBIX WU KOMMYHHUKAIIMOHHBIX TEXHOJOTHN
B pEIICHWU KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX U OPraHU3AI[MOHHBIX  3aJ1a4
c coOmogeHueM TpeOOBaHUN JProHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX MW OJTUYECKUX HOPM, HOPM HWH(GOPMAIMOHHON
0e30MacHOCTH;

co3daBaTh TEKCTHI (PU3MYECKOTO COJACpKaHUSA B PA3IMYHBIX (popMmaTax ¢ ydeTom
Ha3HAuYeHUS WMHQPOpPMAIUM U MEJEBOM ayJAUTOPHH, BBIOWpas ONTHUMAIBHYIO (GopMy
IIPE/ICTABIICHUS U BU3yaJIH3aIUH.

KomMMmyHUKaTHBHBIC YHMBEpPCAJbHbIE YueOHbIEe eiCTBHS

Oo0menue:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (U3MKH U BO BHEYPOYHOU JEATEITHHOCTH;
pacrio3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYallUH M CMATYATh KOH(DJIMKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOH30BAHUEM SI3BIKOBBIX

CPEJICTB.

CoBMmecTHAs1 1eSITEJIbHOCTD:

MOHUMATh Y UCTIOIH30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBUIYAIBHON PaOOTHI;

BBIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX ICMCTBUH C y4ETOM OOLIUX UHTEPECOB,
Y BO3MOXHOCTEM Ka)KJI0r0 YJIeHa KOJJICKTUBA;

NPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS 110 €€ TOCTUKEHUIO: COCTABJIATD IJIaH AEUCTBUN, PACIIPEIEIIAT POJIU C YYETOM
MHEHHI YYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIAJla M KaXXJOTO yYaCTHUKA KOMAaHJbI B OOIIHIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OILIEHWBaTh MAEU C TO3UIUU HOBH3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaIUSX,
MIPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUITMATHBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIC Y4eOHbIC ACUCTBUA
Camoopranu3anusi:

CaMOCTOSITEIBHO OCYILECTBIISATh TIO3HABATEIBHYIO ICSTEIBHOCTD B 00JIaCTH (DU3UKH
M aCTPOHOMHUH, BBISBISATH IMPOOJIEMBbI, CTaBUTh M (OPMYJIMPOBAaTH COOCTBEHHBIC
3a/1a4H;
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CaMOCTOSITEJIbHO COCTAaBJISATH IUIAH PEUIEHUS PACUETHBIX U KAaYECTBEHHBIX 3aj1ad,
IUIaH  BBITMOJIHEHUS TPAKTUYECKOHM paldoThl € YyYEeTOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacHIMpATh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEATIOYTCHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, ApIYMEHTUPOBATH €70, OpaTh Ha ce0st OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIH OIIbIT;

crioco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO SPYIAUIMU B 00JacTH (DU3UKH,
MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/IETh HAaBBIKAMU MO3HABATEJIBHOM pEe(IEKCHM KaK OCO3HAHUS COBEPILAEMBIX
JEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;

UCIIOJIb30BaTh MpPHUEMbI pedieKcuu JUisi OLUEHKU CUTYyallud, BbIOOpa BEPHOTO
pELICHMS;

OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATH PEUICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI M aPTYMEHTHI IPYTUX IIPY aHAIU3E PE3YJIbTATOB ACSITEIBHOCTH.

IlpunsiTue ceds u APyrux:
NPUHUMATH ce€0sl, MTOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MIPU aHAJIU3E PE3YIbTaTOB JEATEeILHOCTH;
IIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OLIHNOKY.

NPEAMETHBIE PE3YJIBTATDI

B mpouecce mzyuenus kypca kypca ¢usuku 6azoBoro ypoHs B 10 kjacce
oOyyJaronuiicss Hay4uTCs:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojb U MecTo (GU3UKH B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU
Y TEXHOJIOTUH, B MPAKTUYECKON NEATEIbHOCTH JIHOIEM;

VUYUTHIBATh  TPAHUIBI NPUMEHEHHUS  U3YYCHHBIX  (UBUYECKUX  MOJCIECH:
MaTepHalibHasi TOYKa, WHEPIHAIbHAs CHCTEMa OTCYeTa, aOCOJIIOTHO TBEPAOE TeJo,
WJCAIBHBIN Ta3, MOAEIW CTPOCHHS Ta30B, XUJIKOCTEW M TBEPABIX TEJ, TOYCUHBIN
AJIEKTPUUYECKUHN 3apsi/i PU pelieHnn PU3NUECKUX 3aj1ay;

pacno3HaBaTh (PU3NYECKHE SIBICHHUS (TPOIECCh) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEILECTBA
Y DJIEKTPOAMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSMOJIMHEWHOE IBUIKECHUE,
CBOOOJIHOE TMAJICHUE TeJ, JBWXKEHHWE M0 OKPYKHOCTH, HHEPIHs, B3aUMOJCHCTBUE
ten, muddysus, OpOyHOBCKOE ABUKEHUE, CTPOCHHE >KUIKOCTEH M TBEPIbIX TEI,
U3MEHEHHEe oObeMa TeJ NpPH HarpeBaHuu (OXJIAXKICHUH), TEIUIOBOE pPaBHOBECHE,
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ucrapeHue, KoHAeHcalus, IUIaBJIeHHe, KPUCTAIIN3AlIMs, KUTIEHHE, BIAXXHOCTh BO3/yXa,
NOBBIIICHNUE JIaBJICHUS ra3a IMpU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHUS Ta3a B M30IPOLIECCax, AJIEKTpHU3alus Tell, B3auMOJCHCTBUE
3aps/I0B;

ONMKCHIBATH MEXAHUYECKOE JBUKEHHUE, MCHOJb3Yys (QPU3NYECKHE BEJIUYUHBI:
KOOpJIMHATA, MyTh, MEpEeMEIlEHNUEe, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUjla, UMITYJIbC
Tena, KUHETHUYECKas »JHEprus, NOTCHIHMAIbHAs SHEPrus, MeXaHuyeckas padorta,
MEeXaHU4ecKasi MOUTHOCTb; IIPU ONMUCAHUM MPABUIIBHO TPAKTOBAaTh (PU3NYECKUI CMBICI
UCIIOJIb3yeMbIX BEJIIMYMH, HMX OO0O3HAYEHUS M E€AUHUIBI, HaXOAUTh (QOpPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAMU;

ONKCHIBATh MU3yUEHHbIE TEIUIOBBIE CBOMCTBA TN U TEIJIOBBIEC SBJICHMS, UCIIOIb3YS
(du3ryuecKre BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIIepaTypa, CPEeIHsAs KUHETHUECKasi SHEPTrUs
Xa0TUYECKOr0  JBUKEHHUS MOJIEKYJ, CpeAHEKBaJpaTU4YHas CKOPOCTb MOJEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS SHEprus, padora rasa, Ko3Q(UIMEHT MOIE3HOTO
JNEUCTBUA TEIJIOBOrO JBUIATENs; MPU OMHCAHUM MPABWIBHO TPAKTOBaTh (PU3MUECKUI
CMBICII MCIOJIb3YEMbIX BEJIMYUH, UX O0O3HAUYECHMS] U €IUHHUIIbI, HAXOAUTHb (HOPMYJIBI,
CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMUUHY C IPYTUMH BEIMUYMHAM;

ONKCHIBATh HM3YYECHHBIE D3JEKTPUUYECKHE CBOMCTBA BELIECTBA MU DIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), HUCHOJIb3Ysl (DU3UYECKUE BEJIMYMHBL: DSJIEKTPUUYECKUN 3apsf,
ANEKTPUUECKOE TMO0JI€, HAMPSKEHHOCTh TMOJIA, MOTEHIMal, Pa3HOCTh MOTEHIMAJIOB;
IIPU ONMKUCAHUU MPABUIIBHO TPAKTOBATh (PU3HUECKHUI CMBICI UCIIOJIb3YyEMbIX BETUYHMH, UX
0003HAaUEHUS M €JUHUILBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMH BEIUUYUHAMY;

aHANIM3UPOBATh (PU3UYECKHE MTPOLIECCHI U SIBJIEHUS, UCHOIB3Ys (PU3NUECKUE 3aKOHBI
U OpUHLMOBL 3aKOH BcemupHoro taroreHus, I, II u III 3axkonsl HeroToHa, 3akoH
COXpaHEHUsI MEXAHUYECKOW SHEpPruM, 3aKOH COXPAHEHUS HUMIIYJIbCa, MPUHIUI
CYHEpIO3ULMK CWJI, NPHUHIMUI PaBHONPABUS HHEPUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUs BELIECTBA, Ia30BbIE€ 3aKOHBI, CBA3b
CpelHEeW KHWHETUYECKOM SHEpPrHMHM TEIUIOBOIO JBMXKEHHS MOJIEKYJ C aOCOJIIOTHOM
TEMIIepaTypoil, MEPBbIl 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIO
3apsga, 3akoH KylioHa, mpu 3TOM pas3iuyarh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0O
MaTEMaTUYECKOE BbIPAKEHNE U YCIIOBUSA (IPaHULIbI, 001aCTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE NPHUHIMIBI JEHCTBUA MAIIWH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; paziuyaTh yCJIOBUS UX OE€30IaCHOI0 HCIOJIb30BAaHUS B IOBCEAHEBHOMN
KU3HU;

BBITIOJIHATH YKCIIEPUMEHTHI 110 UCCIEIOBaHUIO (U3UUECKUX SIBJIEHUN U MPOIIECCOB
C HCIIOJIb30BAaHUEM MPSAMBIX, U KOCBEHHBIX H3MEPEHHUU, MpU 3TOM (POpMYyIHUpPOBATH
npobiieMy/3aady ¥ TUMOTE3y Y4eOHOro DKCIEpUMEHTa, COOHpaTh YCTaHOBKY
U3 MPEeAJIOKEHHOT0 000pyAOBaHUS, MPOBOAUTH OMBIT U POPMYIUPOBATH BHIBOAbL;

OCYUIECTBJIATH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIIUYUH, IIPU 3TOM
BBIOMpPATh ONTHUMAJBHBIM CHOCOO H3MEPEHHS] U HUCIOJIb30BaTh H3BECTHBIE METOJIbI
OLICHKU ITOTPELIHOCTEN U3MEPEHHU;
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MCCJIeIOBAaTh 3aBUCUMOCTH MEXAY (GU3HMUECKUMU BEJIMUYMHAMU C UCTIOIb30BAHUEM
OPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3yJIbTaThl
NOJIYYEHHOW 3aBUCHUMOCTU (PU3MYECKUX BEJIMYMH B BHUJAE TaOMUI U TpadUKOB, AENaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIECI0BAHNUS;

co0roAaTh mpaBuiia 0€30MacHOTo TPpyAa MPH MPOBEICHUH UCCIIEI0BAaHUIN B paMKax
y4eOHOTO 3KCHEpPUMEHTa, y4eOHO-HCCIIEOBATENbCKON U MPOEKTHOW NESITeIbHOCTH
C MCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYI0BAHUS;

pelaTh pacyeTHbIE 3a7aud C SIBHO 3a/laHHOM (PU3MUECKON MOJIENbI0, MCIIONb3YS
(¢u3nyeckue 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHallM3a YCJIOBUS 3a/Jayd BBIOMpPATH
(bu3MUeCcKyI0 MOJEINb, BBIICTATh (PU3MUECKHE BETUYUHBI U (HOPMYJIbI, HEOOXOIUMbIE
JUISl €€ pelieHus, TPOBOJUTh PacueThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAYCHUS
(bu3UYECKON BEJIMUUHBL;

pemarb KayeCTBEHHbIE 3aJauyM: BBICTPAUBAaTh JIOTMUYECKH HENPOTUBOPEUHUBYIO
LENOYKY PACCYXKIACHUN C HMCHOJb30BAaHUEM HU3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U QU3UYECKUX SBJICHMIA;

UCIIOJIB30BaTh IPU DPEIICHUH YYEOHBIX 3aJlady COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH JUIsI TOUCKA, CTPYKTYPUPOBAHMS, HMHTEPIPETALMU M MPEACTABICHUS
yueOHOW 1 HayYHO-IOMYJISIPHOM HH(POpMAIUH, TOTyUYEHHOU U3 Pa3IMUHbIX HCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOJTy4aeMyr0 HHPOPMAIIHIO;

IPUBOJIUTH TMPUMEPHI BKJIAJAa POCCUHUCKUX M 3apyOeKHBIX YUYECHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUS 1O (U3MKE B TIOBCEIHEBHOM JKU3HU
g obecriedeHusi 0€30MacHOCTH MpU OOpallleHuH C MpUOOpaMH W TEXHUYECKUMHU
yCTpOMCTBAMHM, JJIsi COXpPAHEHHsI 3JI0pPOBbS M COONIOACHHUS HOPM 3KOJIOIMUYECKOIO
MOBEJICHUS B OKPY>KaIoIlel cpejie;

paboTaTh B TPYyNIE C BHIITOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIeH, MIIaHUPOBATh
paboTy Trpynmbl, pANMOHAIBHO pACHpEAENATh OO0S3aHHOCTM W IJIAHUPOBATh
JEeATENBHOCTh B HECTAHAAPTHBIX CUTYaLHUsIX, OLIEHUBATh BKJIAJ KaXXJO0r0 U3 YYACTHUKOB
IpyNIbl B PELLIEHUE paccCMaTpUBAEMOM MPOOIEMBI.

B npouecce u3yuenus kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiiacce o0ydaronuiics
HAY4UTCS:

JEMOHCTPUPOBATh HA TMpUMEpax pPOJdb M MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPAa, B PA3BUTUM COBPEMEHHOM TEXHUKHU
U TEXHOJIOTUM, B IPAKTUYECKOW MAEATEIIbHOCTU JIFOJEHU, LEIOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YYUTBHIBATh TPaHUIIBI TPUMEHEHHSI W3YUYCHHBIX (DU3NUYECKUX MOJENICH: TOUCUHBIN
AJIEKTPUUYECKUHN 3apsjl, Ty4d CBETa, TOYCYHBINM UCTOUHHUK CBETA, SJIEPHAsI MOJIENIb aTOMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO si/ipa MpHU pelieHur GU3NYecKux 3aj1ay;
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pacno3HaBaTh (U3NUYECKHE SBICHUS (TIPOIECCH) M OOBSICHATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH W KBAHTOBOW (U3UKHU: SJIEKTPUYECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JEHCTBHS TOKa, B3aWMOJICHCTBUE
MarHuTOB, JJEKTPOMATrHUTHAA WHIYKIUS, ACHCTBHE MArHUTHOTO TOJIs HA MPOBOJAHHUK
C TOKOM M JBWXKYIIMHACS 3apsll, DSJEKTPOMArHUTHbIE KoOJIeOAHWUS U  BOJIHBI,
NPSIMOJIMHEWHOE paclpoCTpaHEHUE CBETa, OTPaKEHUE, MpeaomMiieHue, nHTepdepeHIus,
nudpaknys W ToJisIpu3anus CBETa, AWCHEPCUsi CBeTa, (HOTOANEKTpUUYecKuil 3PhexT
(boToaddexT), cBeTOBOE AaBICHHE, BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTpa aroMa
BOJIOPOJIa, ECTECTBEHHAS U UCKYCCTBEHHAsS! PAJIMOAKTUBHOCTH;

OMUCHIBATh HW3YYCHHbIC CBOMCTBa BENIECTBAa (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE, DJICKTPUUYECKYIO MPOBOJMMOCTh PA3IUYHBIX CPE) U DJICKTPOMArHUTHBIC
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (HPU3UUECKUE BEITMYUHBI: DJICKTPUUECKHUMA 3apsij, CHIia
TOKa, DJIGKTPUYECKOE HAMNpsHDKEHUE, JJIEKTPUUECKOE COMPOTHUBJICHUE, Pa3HOCTh
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CHIIa, pad0Ta TOKA, MHAYKIIMS MATHUTHOTO TOJIs, CHUJia
Awmnepa, cuna JlopeHlla, HWHIYKTMBHOCTh KAaTyIIKHA, DSHEPrus JJIEKTPUUYECKOTO
¥ MarHUTHOTO TIOJIEH, MEPHUOJT U YacTOTa KoJIeOaHHM B KOJIEOATEIILbHOM KOHTYPE, 3apsij U
CHWja TOKa B TIPOIECCe TapMOHUYECKUX DJIECKTPOMATHUTHBIX KoJjebaHuil, (pokycHoe
paccTOsiHME W ONTHYECKas Cuja JIMH3bI, MPU OINUCAHUU MPABWIHHO TPAKTOBAaTh
(bu3HYECKU CMBICT MCIOIB3YEMbIX BEJIMYUH, UX 0003HAYEHUSI U €/IMHULIbI, YKA3bIBaTh
(dbopMyIIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

OMUCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys (PU3HUECKHE
BEJINYMHBI: CKOPOCTb JIEKTPOMATHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS
¥ UMITYJIBC (POTOHA, IEPUO/ TTOTypacaaa, YHEPTUS CBSI3U aTOMHBIX sIJIEp, TPU OMUCAHUN
MPaBWIBHO TPAKTOBAaTh (PU3WYECKHUIN CMBIC MCIOJIb3YEMbIX BEIHMYHH, X 0003HAYCHUSI
U €IIMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIONIME MaHHYIO (DU3UYECKYIO BEIHYUHY
C APYTUMHU BEJIMYMHAMU, BBIYUCIIATH 3HaUeHUE (PU3NUECKON BETUYNHBI,

aHAIM3UPOBATh (PU3MUECKHE MPOIIECCHI U SIBJICHUS, HCTIONB3Ys (PU3NUECKUE 3aKOHbI
U MPUHIUIBE: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOTO U NapalIeIbHOTO COEAUHEHUS
IIPOBOJAHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIMHU, 3aKOH
NPSIMOJIMHEWHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHbI OTPaXEHUS CBETA, 3aKOHBI
IpEJIOMJIEHUS] CBETAa, ypaBHEHUE OWHIITEHA s PoTtodddexTa, 3aKOH COXpaHEHUS
SHEPruu, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHMS AJIEKTPUYECKOro 3apsja,
3aKOH COXPaHEHHsI MAaCCOBOT0 YKCIia, MOCTyaaThl bopa, 3aKOH paguoakTUBHOIO pacnajia,
IpyU ATOM pa3nyaTh CJIOBECHYI (QOPMYJIHUPOBKY 3aKOHa, €ro MaTeMaTUYeCcKoe
BBIPKEHUE U yCIIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OMpENENATh HAMpaBICHUE BEKTOpPAa WHIYKIIMM MAarHUTHOTO TIOJISl MPOBOJHUKA
C TOKOM, cuiibl Amrnepa u cuibl JlopeHia;

CTPOUTHh U OMHCHIBATHh M300pakeHUE, CO37aBaeMOE€ IUIOCKHMM 3€pKajioM, TOHKOH
JIMH30M;

BBITIOJIHATH AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UYECKUX SBIICHUN U MPOIIECCOB
C UCIOJb30BaHUEM TMPSMBIX, U KOCBEHHBIX U3MEPEHUM: MpU TOM (POpMyIUpPOBATH
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npobsieMy/3aadyy ¥ THUIOTE3y Y4eOHOro JKCIEPUMEHTa, COOMpaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000PYA0BaHUS, MPOBOAUTH OIBIT H (JOPMYJIUPOBATH BHIBOIBL;

OCYIIECTBJISATH MPSMbIE U KOCBEHHbBIEC U3MEPEHUS (PU3NYECKUX BEIIUYUH, IPU TOM
BBIOMpaTh ONTUMANBHBIA CHOCOO HM3MEPEHUS W HCIIOJIb30BATh HM3BECTHBIE METOIBI
OLCHKU MOTPEMIHOCTEN U3MEPEHHUI;

WCCIIEIOBATh 3aBUCHUMOCTH (U3NYECKUX BEIUYMH C HCTOJIH30BAHUEM MPSMBIX
U3MEpPEHU: TPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATH PE3YJIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUAE TaOIUIl U rpadukoB, aenaTh
BBIBOJIbI IO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOr01aTh TIpaBMIIa 0€30MACHOTO TPY/Ia P MPOBEJCHUH UCCIIEIOBAHNUN B PaMKax
y4eOHOro HSKCHEPHUMEHTa, yueOHO-UCCIIEJOBATEIBCKON W IMPOEKTHOM JeATEIbHOCTH
C HCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1a00paTOPHOTO 000PYI0BAHUS;

pelaTh pacyeTHbIE 3aJaud C SIBHO 3aJJaHHOW (DU3MUECKOM MOJENbIO, UCIOJIb3YS
¢usnyeckue 3aKOHbI M TPUHIUIBI, HA OCHOBE aHAlM3a YCJIOBUS 3a/adydl BBIOMPATH
(bU3HUECKYI0 MOJIENb, BHIACIATh PU3NUECKHE BENTUYUHBI U (POPMYIIbI, HEOOXOIUMBIE JIJIS
€ pEIICHHs, TPOBOJIUTh PACUEThl M OIEHWBATH PEATLHOCTH TMOJTYYEHHOTO 3HAYCHUS
(bu3UYECKON BEIIMUUHBIL;

pemiarh Ka4yeCTBEHHBIC 3aJladd: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUUBYIO
HETMOYKY PACCYXIIEHUH C HCIOJb30BAaHWEM H3YyUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U QU3UYCCKUX SBICHHM;

WCIIOJIB30BaTh TPU PEIICHUH YYEOHBIX 3a/lad COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTHHM JJIi TIOWCKA, CTPYKTypUPOBAaHUSA, HHTEPIPETALUU € MPEICTABICHUS
y4eOHOM U HAYYHO-TIOMYJISIPHON MH(POPMAIIUU, TOTYUYEHHOHN U3 Pa3TUYHBIX HCTOYHHUKOB,
KPUTHUYECKH aHATM3UPOBATH MOTYy4aeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIMIBI JEHCTBHS MAaIlWH, TPHOOPOB M TEXHHUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS X O€30MaCHOTO HCIIOIh30BAHMS B IIOBCEHEBHOW KU3HU;

MPUBOJNTHh TMPUMEPHI BKJIaJa POCCHUUCKHX U 3apyOeKHBIX YYCHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHUS MO (U3MKE B TMOBCEIHEBHOM KU3HU
Uil obecriedeHusi 0e30MacHOCTH IMpU OOpanieHuu ¢ NpuOOpaMu M TEXHUYECKUMH
YCTPONCTBAMHM, JJII COXpPAHEHUsS 370pPOBbS U COONIOACHUS HOPM DKOJOTUYECKOTO
MOBE/ICHUS B OKPYKAIOLIEH CpeJIE;

paboTaTh B TpyMIIE C BHIIOJIHEHNEM PAa3IMUHBIX COIMATBHBIX POJICH, MIIaHUPOBAThH
paboTy Tpynmbl, paIMOHAIBLHO pACHpPEAENATh OO0S3aHHOCTH W IUIAHUPOBATh
JeSITeIbHOCTh B HECTAHJAPTHBIX CUTYaIIMAX, OLIEHUBAThH BKJIA]] KaXXJI0T0 U3 YYaCTHUKOB
TPYIIIBI B pEIIEHUE pacCMaTpUBaeMOM MPOOIEMBI.

27



TEMATHUYECKOE IIVTAHUPOBAHHUE!'

denepanbHas padouas nporpamma | @usuka. 10—11 kmaccsl (0a30BbIN ypPOBEHB)

10 KJIACC
HanmenoBanue
Ne OCHOBHBIE BUJIBI J€ATEIHLHOCTH
pa3aesinoB U TEM IIporpamMmmHoOe coziepKaHue
n/n oOy4aromuxcs

y4e0HOTO IpeaAMeTa

Paznen 1. @®u3uka 1 MeTOAbI HAYYHOI' O NO3H

AaHuA

1.1 | ®usuka u METOBI 2 ®dusznka — HayKa O IPUPOJE. N3ydeHne HayuHbIX (3MIUPUUECKUX

HAy4YHOTI'O IO3HAHUS Hayunble MeTO/IbI TO3HAHUS Y TEOPETUYECKHX ) METOA0B TO3HAHUS
OKPY’KarOILEro MUpA. OKPY’KaroIEero MUpa.
Ponb akcniepumenTa u Teopun OO6cyx1eHne rpaHul IPUMEHUMOCTH
B [IPOLIECCE NTO3HAHUS IPUPOJIBI. ($u3NYECKUX 3aKOHOB U TEOPHIl.
OKCHEpUMEHT B (PU3HKE. Pabota B rpymme no noaroToBKe
MopenupoBanue GU3NIESCKUX KOPOTKHUX COOOIICHH O POJIK U MECTE
SIBJICHUU U niporieccoB. HayuHble (U3HKHU B HAyKE U B IPAKTUYECKOU
runoTe3bl. PU3N4ecKre 3aKOHbI NESATENBHOCTH JIIOJEH.
Y TeopuH. ['paHulpl NpUMEHUMOCTH | JIeMOHCTpanus aHaIoroBbIX
¢u3nyeckux 3akoHOB. [IpuHImn 1 U POBBIX U3MEPUTEIBHBIX
COOTBETCTBHS. npruOOPOB, KOMIBIOTEPHBIX AATUHUKOB.
Ponb u MmecTo duzuku OcBoeHre OCHOBHBIX MPUEMOB paOOThI
B (popMHpOBaHMH COBpEMEHHON ¢ uudpoBoit tadboparopueit no pusrke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTHUYECKOU JESATETLHOCTH JTFOACH

Htoro no pazgeny 2

! TIpu paspabotke pabouell MPOrpamMMbl B TEMAaTHYECKOM IUIAHUPOBAHMU JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH MCIIOJIB30BAHHS SJIEKTPOHHBIX (LU(POBBIX)

O6paSOBaTGJ'IBHBIX PECYpPCOB, ABJIAOMINXCA y‘le6H0—M€TOI[I/ILI60KI/IMI/I MartepuajiaMu, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa30BaHI/II/I.
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Pasznena 2. Mexanuka

2.1

Kunematuka

MexaHnyeckoe JBUXKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBrkeHns. Cucrema oTcyera.
TpaekTopusi.

[lepemenienue, CKopocTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTb )
Y YCKOPEHHE MATEPUATIbHON TOUKH,
UX TIPOEKIHUH HA OCH CUCTEMBI
KoopauHat. ClioxkeHue
MIEPEMEILICHHI U CTI0)KEHUE
CKOpPOCTEH.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCHMOCTH KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH

Y IEPEMEILICHUS MATEPUATBHON
TOYKH OT BPEMECHU.

CBoOojHOE najieHne. Y CKOpeHue
CBOOOTHOTO T/ ICHHSI.
KpuBonuneitHoe 1BUXEHHUE.
JIBr>KEeHHE MaTEpUAIbHON TOUKH
0 OKPY>KHOCTH C TTOCTOSIHHOM

10 MOZYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuon u yactoTa oOpareHus.

[{eHTpOCTpEMUTENBHOE YyCKOPEHHE.

TexHuYeCKHne yCTpOrUCTBA

[IpoBeneHue skciepuMeHTa: U3yUEHUE
HEPABHOMEPHOT'O IBUYKEHUS C LEITbIO
ONpeieJICHUs] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLICHUS MEXKITY
My TSIMH, IPOHACHHBIMHA TEJIOM

3a MOcTe0BaTeNIbHBIE PaBHBIC
IPOMEKYTKHA BPEMEHHU

IPY PAaBHOYCKOPEHHOM JIBUYKEHUHU

C HaYaJIbHOU CKOPOCTHIO, PABHOU HYJIIO;
W3yUYCHUE JIBYKCHHUS IIAPUKA B BA3KOM
KUIKOCTH; U3YUCHHE JIBIKCHHUS Tea,
OpOILIEHHOT'O TOPU30HTAIIBHO.
OObsicHEeHHE OCHOBHBIX MTPUHIIUIIOB
JENUCTBUSA TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJOMETP, IIEMTHBIC

¥ pEMEHHBIE TIepe1auu JIBHKCHHUS,

U yCIIOBUM X 0€30MacCHOI0
UCIIO0JIb30BaHUs B OBCEAHEBHOM
KU3HU.

Perienne pacueTHbIX 3a/1a4 C SBHO
3a1aHHOM (PU3UIECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX (POPMYTT
KUHEMATHUKH.

[TocTpoenue u ananu3 rpaduKkoB
3aBUCUMOCTEN KMHEMATHYECKUX
BEJIMYHMH OT BPEMEHU

JUIsl pPABHOMEPHOTO
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U IIPAKTUYICCKOC IIPUMCHCHUC!
CIIMAOMCETP, ABHUKCHUC CHAPAI0B,
LOCIIHBIC U PCMCHHBIC IICPCIa4Yn

Y PaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO
JIBYKEHUSL.

PacnioznaBanue pusndyeckux siBIeHUN
B y4€OHBIX ONBITAX U OKpYXarolen
KU3HU: PABHOMEPHOE

Y PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE
JBUKEHHE, CBOOOHOE Ma/ieHue Tell,
JBUYKEHUE TIO OKPYKHOCTH.
OnuncaHre MEXaHUYECKOTO IBUYKEHHUS
C UCIOJIb30BaHUEM (U3HUECKUX
BEJIMYMH: KOOpAUHATA, ITyTh,
NepEMEILIEHHE, CKOPOCTh, YCKOPEHUE.
PaboTa B rpynnax npu njiaHupoBaHUH,
MPOBEJAECHNUU U UHTEPIIPETALINU
PE3YJIbTATOB OIBITOB U AHAJIU3E
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(opMaIu o Teme

2.2

JnHamuka

[IpyHIMI OTHOCUTEIBHOCTH
INanunes. Ilepseiit 3akoH HproTOHA.
WNHepuuanbHbIe CHCTEMBI OTCUETA.
Macca Tena. Cuina. [IpuHiun
CYIEPNO3ULINM CHII. BTOpOW 3aK0H

HrroToHa my1st MatepuaibHOM TOYKH.

Tpernii 3akoH HproToHa

IUISI MATEPUATIBHBIX TOYEK.
3aKOH BCEMHPHOTO TATOTEHHUS.
Cuia tskectu. IlepBas
KOCMHYECKASI CKOPOCTb.

CpaBHeHHE MacC B3aUMOIEHCTBYIOLINX
TeJl.

N3yyeHne 3aBUCUMOCTH CHIIBI
yHOpPYyTOCTH OT JehopMallu; CpaBHEHUE
CWJI TPEHHUS MTOKOSI, KAaueHUs

Y CKOJIB)KCHHUSI.

OOBbsicHEHNE HEBECOMOCTH.
[IpoBenenue 3kcnepuMeHTa:
UCCJIEJIOBAaHHUE 3aBUCUMOCTH CUJI
yOPYTOCTH, BOZHUKAIOIINX

B IIPYKUHE U PE3UHOBOM 00pasIIe,
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Cuina ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokos,
CKOJIbYKEHUSI, KAYEHUS ).

Cuna tpenus. Cyxoe TpeHHe.
Cuiia TpeHUSs CKOJIbKEHUS U CHIIA
TpeHus nokos. Koappuuuenr
TpeHus. Cuia COnpOTUBIIEHUS
MIpU ABUKEHHUU TeJa B )KUAKOCTU
WJIY Ta3e.

[TocTtynarenpHOE U BpaliaTeabHOE
JBUKEHUE a0COTIOTHO TBEPAOTO
Tena.

MOMEHT CuJIbl OTHOCUTEIBHO OCHU
Bpamenus. [Ineqyo cumel. YcnoBus
paBHOBECHS TBEPAOTO Tea.
TexHuueckne ycTpoucTBa

Y MPAKTUYECKOE MPUMEHEHUE:
NOAIINITHUKHY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

OT UX AepopMaluu; U3yueHue
JIBKEHUs OpycKa Mo HAaKJIIOHHOM
IJIOCKOCTH; UCCJIEIOBAHUE YCIOBUI
PaBHOBECHS TBEPAOTO T€JA, UMEIOIIETO
OCh BpallleHUS.

OObsicHEHUE 0COOCHHOCTEH
PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO JIBUKEHUS,
CBOOO/IHOTO MAJICHUSI TEJ, TBUKCHUS
110 OKPY’KHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aK0Ha BCEMUPHOTO TATOTEHHUSL.
OO0BsicHEHHE OCHOBHBIX IMPUHITUIIOB
JNEUCTBUS MOAIINITHUKOB U UX
MPaKTUUYECKOTO MPUMEHEHUS.
OObsicHEHUE IBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3a1aHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMyJ1 TUHAMUKHU.

PacnioznaBanue Gpu3nUecKuX SBICHUM
B YUEOHBIX ONBITaX W OKPY>KaroIIeHh
KU3HU: UHEPIIMS, B3aUMOJICHCTBUE TEI.
AHanu3 pU3NYecKuX MpoILEecCoB

Y SIBJICHUM C UCIIOJIb30BAHUEM 3aKOHOB
Y TIPUHIIUAIIOB: 3aKOH BCEMHUPHOTO
tsarotenus, I, II u 11l 3akonsl HeroToHa,
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IIPUHLIUIT CYNEPIIO3ULUA CUJI, IPUHIUIIL
PaBHOIIPABHOCTY UHEPLUAIIBHBIX
CHCTEM OTCYETA

23

3aKOHBI COXpaHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUKHU
(Tena), cuCTEMbI MaTepUATIbHBIX

ToueK. MIMIyJbC Cuiibl U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPaHEHHUS
uMItysbca. PeakTuBHOE ABUKEHUE.

PaGoTa cusibl. MOIITHOCTD CHJTBI.
Kunernueckas sneprus
MaTepuagbHOU TOUKU. Teopema
00 U3BMEHEHUU KHUHETUYECKON
DHEPIHUH.

[TorenuunanbHas YHEPTHSL.
ITorenuumanbHas 3HEPTUSA YIIPYTO
neOpMHUPOBAHHOMN TIPYKUHBI.
ITorenuunanbHas >HEPTUS TEIA
BOJIM3H MOBEPXHOCTH 3EMIIH.
[TorenunanbHbIE U
HEMOTEeHINAIbHbIE CUIIbL. CBS3b
paboOThl HEMOTEHIIUABHBIX CUJT
C U3BMEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TeJl. 3AKOH
COXPAaHEHHS] MEXaHUYECKON
DHEPIHUH.

Yrpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

[IpoBeaeHME IKCIIEPUMEHTA: U3yUEHUE
a0COJIFOTHO HEYNPYToro yaapa

C IOMOIIBIO IBYX OJMHAKOBBIX
HUTSAHBIX MASITHUKOB; UCCIIEIOBAHKE
CBSA3U pa0OThI CUJIbI C UBMEHEHUEM
MEXaHUYECKON DHEPIUHU Tella

Ha [IPUMEPE PACTSHKEHHS PE3UHOBOTO
KIyTa.

OreHnka aOCOIIOTHBIX M OTHOCUTEIIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

Pemienune pacueTHbIX 3a7a4 C SBHO
3a1aHHON (PU3UICCKOU MOJICIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMyJT TMHAMHUKYU U 3aKOHOB
COXpaHEHUSI.

Peenne kauecTBEHHBIX 33124

C OIIOPOM Ha U3yUYEHHBIE B pa3iese
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U pU3HYECKUe SBICHUS.

Onuncanue MEXaHMYECKOTO JIBUKEHUS

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJINYMH: UMITYJIbC TE€JIa, KHHETUYECKas
SHEpPrus, NOTCHIMAIbHAS YHEPT U,
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TexHu4eckne yCTponucTBa

Y IPAKTUYECKOE IPUMEHEHHE:
BOJIOMET, KOTIep, NPYy>KUHHBIHI
MUCTOJIET, ABUKEHUE PAKET

MexaHH4YecKas pabora, MexaHH4JecKas
MOIIIHOCTb.

AHanu3 GpU3NYEeCKuX MPOIECCOB

U SIBJICHUH C UCITOJIb30BaHUEM 3aKOHa
COXpaHEHUS MEXaHUYECKOW dHEPTHH,
3aKOHA COXPAHCHUS UMITYJIbCA.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JEHCTBUS U IPAKTUYECKOTO
IIPUMEHCHUS TEXHUUYECKUX YCTPOUCTB,
TaKuX Kak: BOJOMET, KOTIep,
NPY>KUHHBIN TUCTOJIET.

OOBsicCHEHUE TBUKEHUS PAKET C OMTOPOI

Ha W3y4YCHHBIC (PU3NUECKHE BEIIMUUHBI
1 3aKOHBI MEXaHUKH.
Hcnonb3oBaHue mMpu MOATrOTOBKE
COOOIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTUI

JUTSI TIOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIIPETAIUN U MPEICTABICHUS
uHpOpMAITIH, KpUTHICCKUAN aHAITN3
noyrygyaeMor nH¢popMaIuu
[IpoBeneHre KOCBEHHBIX H3MEPEHUH,
HCCJIEIOBAHUN 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYMH, POBEPKa
IIPEIOKCHHBIX THIIOTE3

Hroro no pazneny

18

33



denepanbHas padouas nporpamma | @usuka. 10—11 kmaccsl (0a30BbIN ypPOBEHB)

Paznen 3. MoJiekyasipHasi Gu3uKa U TEPMOJAUHAMMKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKOU TEOpUHU

9

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH U UX ONIBITHOE 0OOCHOBAHHE.
bpoyHOBCKOE nBUXKEHUE.
Huddyzus. Xapaktep IBIOKSHUS

Y B3aUMO/ICUCTBUS YACTHUII
BemecTsa. Moenu CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TN U
00BsACHEHNE CBOMCTB BEIIECTBA

Ha OCHOBeE ATUX Mojeinel. Macca

1 pa3mepsl Mosieky. KonnyecTBo
BemiectBa. [loctossHHass ABoraapo.
TermoBoe paBHOBECHE.
Temneparypa u ee U3BMEpPEHUE.
[ITkana Temmneparyp Llenbcus.
Mogenb uneanbHOro rasa.
OcCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KNHETUYECKON
TEOPUU UICATBHOTO rasa.
AOcoroTHas TeMITepaTypa Kak Mepa
CpEIHEW KHHETUYECKON SHEPTUH
TEIUIOBOTO IBMKECHUS YaCTHII Ta3a.
[ITkana remnepatyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—KnanerpoHa.

3akoH JlanbToHa. M30mporecchl

[IpoBeneHue 3xcnepuMeHTa:
ONpEEJICHNE MACCHI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHUl 00beMa KOMHAThI, 1aBJICHUS
Y TEMIEPATYPBI BO3/lyXa B HEM;
UCCJIEIOBAHHUE 3aBUCUMOCTH MEXKIY
napaMeTpaMH COCTOSIHUS Pa3peKeHHOTO
rasa.

OueHnka aOCOIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

OObsicHEHUE OCHOBHBIX TPUHIIUIIOB
NelcTBUM TepMOMETpa U GapoMeTpa

U YCJIOBHI UX 0€301macHoro
UCIIOJIb30BaHUS B TOBCETHEBHOM
KU3HU.

PacnioznaBanue pusnveckux siBJICHUN

B y4€OHBIX OMBITAX U OKpYXkKarolen
®Ku3HU: MU Py3usi, OpOyHOBCKOE
JBUKECHHE.

Onucanue TEMI0BbIX SIBJICHUN

C UCITOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JaBJICHUE ra3a, TEMIIepaTypa,
CPEIHsSI KHHETUYECKast SHEPTHsl
Xa0TUYECKOTO ABUKEHUS MOJIEKYIL,
CPEIHEKBAIpaTUYHasi CKOPOCTh

34



denepanbHas padouas nporpamma | @usuka. 10—11 kmaccsl (0a30BbIN ypPOBEHB)

B HJICAJTbHOM T'a3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIIECTBA.
['padmyeckoe mpencTaBiIcHUE
M30MPOIIECCOB: H30TEPMa, H30X0Pa,
n3obapa.

TexHu4eckne yCcTponucTaa
Y IIPAKTUYECKOE IPUMEHEHHUE:

TepMOMETp, OapoMeTp

MOJIEKYL.

AHanu3 pU3NYecKuX MpOLECCOB

U SIBJICHUM ¢ ucnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3M CpeHEN
KMHETUYECKOU SHEPTUU TEIJIOBOTO
JBIDKEHUST MOJIEKYJI C aOCOIIOTHOM
TEMIIEPaTypOH.

Petienue pacueTHbIX 33724 C SBHO
3a1aHHOM (PU3UYECKON MOJIEITBIO

C UCTIOIb30BAaHUEM OCHOBHBIX
nosioxxennit MKT, 3akoH0B 1 hopmyn
MOJIEKYJISIPHOUN (PU3HKH.

PaboTa B rpynmnax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALINU
pPE3yJIbTATOB OIBITOB U aHAJIU3E
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

3.2

OCHOBEI
TEPMOIMHAMHUKHU

10

TepmoaunaMmuueckas cucrema.
BuayTtpennss sHeprus
TEPMOIUHAMHYECKON CHCTEMBI

M CIIOCOOBI €€ U3MCHEHHS.
KonuuectBo TemioTsl u pabdora.
BHyTpeHHSss SHEpTHsl 0THOATOMHOTO
HAAcaJIbHOTO Ta3a. Buapl
TeIIoNepeIauu: TEIIOMPOBOIHOCTD,
KOHBEKIIUS, U3JIydeHre. Y IeabHas
TEIIOEMKOCTD BEIIECTBA.

[IpoBeaeHue >KCIEpUMEHTA: U3MEPEHUE
YAEIBHOMN TEIIOEMKOCTH BEIIECTBA.
OreHka aOCOFOTHBIX M OTHOCUTEIBHBIX
NOTPENIHOCTEN U3MEpeHUN PU3NIECKUX
BEJINYMH.

N3ydenune Mmojesnelt mapoBoii TypOWHBI,
JIBUTATENSI BHYTPEHHETO CrOpaHus,
PEAKTUBHOIO JABUTATEIIS.

OO0bsicHEHUE PUHITUTIOB IEUCTBUS

U YCJIOBUI 0€3011acCHOI0 UCTIOIb30BaHUS
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KosmmuecTBo TemnoTsl

IIpY TEIUIoNepeaaye.

[Tonsitue 06 aguabaTHOM
npouecce. [lepBriil 3aKOH
TEPMOJIMHAMUKH.

[IpuMeHeHue nepBoro 3aKko0Ha
TEPMOJIVUHAMUKH K U30MPOLIECCAM.
['padpuueckas uaTEprIpeTaUs
paboThI raza.

BTopoli 3ak0H TEpMOJIUHAMUKH.
HeobparumocTs mpoiieccos

B PUPO/JIE.

TemnoBbie MamuHbL. [ [puHIUTIBI
NEHUCTBUS TEIJIOBBIX MAIIUH.
[IpeoOpazoBanus YHEPTrUU

B TEIUIOBBIX MaIllMHAX.
Koadbdumment none3noro necTpust
TETIJIOBOW MAILIUHBL.

Hukn Kapao u ero koadpuipeHt
MOJIE3HOTO JIEVCTBHUSL.
DKoJIOTUYeCcKue NpooIeMbl
TETUIOPHEPTE€TUKH.

TexXHnYeCKHUe yCTpOuCTBA

Y TIPAKTUYECKOE TPUMEHEHHUE:!
JBUTATEIb BHYTPEHHETO CTOpPaHus,
OBITOBOM XOJIOJUIBHUK,
KOHJTULIUOHEP

B TIOBCEHEBHOM JKU3HU JBUTATEIIS
BHYTPEHHETO CTOpaHUsI, OBITOBOTO
XOJIOIUITbHUKA, KOHIUIIUOHEPA.
Ornrcanue CBOMCTB T€J U TETIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3MUeCKUX BEJIMYMH: 1aBJICHHE ra3a,
TeMIiepaTypa, KOJIMUECTBO TEIUIOTHI,
BHYTpPEHHsIS SHEprusi, padoTa rasa.
Petienue pacueTHbIX 3a7a4 C SBHO
3a1aHHOM (PU3UYECKON MOJIEIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ MOJIEKYJISIPHOU (PU3UKU

U TePMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 33124

C OIIOPOI1 Ha U3yUYEHHBIE B pa3Jiene
«MonekymnspHas ¢puznka

¥ TEPMOJIMHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHUSI.

Pabora B rpynnax npu aHanuse
JIOTIOJTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAITUH TI0 TEME
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33

ArperarHbie
COCTOSIHUS BELIECTBA.
da30BbIe NTEPEXOIbI

[Tapoo6pa3oBanue ¥ KOHICHCAIIHS.
Hcnapenue u KureHue.
AOCOII0THAs U OTHOCHUTENIbHAS
BJIAXKHOCTH BO3ayXxa. HachImeHHbIN
nap. Y ienbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb
TeMIEPaTyphl KUTIEHUS OT JaBJICHUSI.
TBepnoe Teno. Kpucramnmueckue
u amop(dHbBIe Tema. AHU30TpOTIHS
CBOMCTB KpucTamioB. XKuakue
kpuctaiuibl. COBpeMEHHbIE
Marepuainsl. [Lnasienue

Y KpUCTaJUIM3anus. Y IejabHas
TeruioTa miaBieHus. Cyoaumarius.
YpaBHeHUE TEIJIOBOTO OajaHca.
TexHUYeCKHe yCTpOUCTBA

Y MMPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U NICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJTYYEHHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YHUCIIE
HaHOMaTEPHUAJIOB,

Y HAHOTEXHOJIOTHUU

[IpoBenenue 3KkCIeprUMEHTa: U3MEPECHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/1yXa.
Or1enka aOCOIIOTHBIX U OTHOCHTEIIHHBIX
NOTPEIIHOCTEN U3MEpPEeHUN (PU3NUECKUX
BCJIUYMH.

N3yyeHne cCBOMCTB HACHIIIICHHBIX
apoB, CIIOCOO0B U3MEPEHUS
BJIQYKHOCTH.

Habmronenne kunenus

IIPY MOHW>KEHHOM JIaBJICHUH,
HarpeBaHus U TJIaBJICHUS
KPUCTANTINYECKOTO BEILIECTBA.
OO0bsicHEHUE PUHIIUIIOB IUCTBUS

U yCJI0BUM 0€30MaCHOI0 UCII0JIb30BAHUS
B MIOBCEJHEBHOM KWU3HU TUTPOMETPA,
MICUXPOMETPA, KAJIOPUMETPA.

N3yyeHne TEXHONOTHUI NOITYyYECHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCJIC
HAaHOMATEPHUAJIOB.

Pemenue pacueTHbIx 3a1a4 ¢ IBHO
3a1aHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BAaHUEM YPABHEHHUS
TEIJIOBOIO OaJiaHca.

Pemenune kaueCTBEHHBIX 3a74a4

C OMOPO Ha U3YYEHHBIC 3aKOHHI,
3aKOHOMEPHOCTHU U (PU3UICCKHE
SIBIICHUS TI0 TEME.
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Pacnio3naBanue Gu3nUeCcKUX SBICHUM
B y4€OHBIX ONBITAX U OKPYXKarolen
KU3HU: Tepopmanus TBEpIbIX Te,
HarpeBaHUe U OXJIAKIEHUE Tell,
U3MEHEHHE arperaTHbIX COCTOSTHUM
BEIIECTBA U 00BSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
bU3UKH.

Hcnonp3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUI JJIsl TOUCKA,
CTPYKTYPHUPOBAHMSI, THTEPIIPETALUN
U TIpeJICTaBIIeHUs UH(POpMAIIUU TTPH
MOJITOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHOU (PU3UKH

U TEPMOJMHAMUKH B TEXHUKE

U TEXHOJIOTHSIX

Hroro no pazgeny 24
Pa3nen 4. DinekTpoauHaMmuka
4.1 | DnexkTpocraTuka 10 DnekTpu3zanus Tei. Dinekrtpudeckuil | [IpoBeneHue sSkcnepuMenTa: U3MEepeHHe

3apsan. JBa BUIa dJIEKTPUYECKUX
3apsa0B. [I[poBoHUKH,
TUAJIEKTPUKHU U TIOJIYITPOBOAHUKH.
3aKOH COXpaHEHHUS AIIEKTPUUECKOTO
3apsaa.

B3aumopeiicTBue 3apsiaoB. 3aKOH
Kyiona. ToueuHbIl 371€KTPUYECKUN
3apsj. DIEKTPUUECKOE MOoJIe.

AIIEKTPOEMKOCTH KOHJIEHCATOPA.
OueHnka abCOIIOTHBIX M OTHOCUTEJIbHBIX
MOTPELIHOCTEN U3MepeHuil (PU3MIECKUx
BEJIMYNH.

N3ydenune npuHINAIIOB AEHCTBHS
AJIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJIEHCATOPA.

N3yyeHnne npuHIUIIOB JEUCTBUS
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HanpsxeHHOCTB 3JIEKTPUUECKOT0
noJist. [IpyHuun cynepno3unuu
BJICKTPUYECKUX ToJieu. JInaun
HaIpsS)KEHHOCTH 3JIEKTPUUECKOTO
TOJIA.

PaboTa cuit a5eKTpocTaTH4ecKoro
nons. [lorennman. Pasnocts
noreHuuanos. [IpoBoiHUKY U
IUDJIEKTPUKH B
AIEKTPOCTATUYECKOM MOJIE.
JusnexkTpruyeckast MpOHULIAEMOCTb.
DnektpoeMkocTb. KoHnencarop.
DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUsl
3apsKEHHOTO KOHAEHCATOPA.
TexHuYeCcKHne yCTpoucTBa

U MIPAKTUYECKOE TPUMEHEHHUE:
ANEKTPOCKOIL, SJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3AINTA,
3a3eMJIEHHUE AIIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOITUPOBAIbHBIN
amnrapar, CTpyWHbIM IPUHTED

U YCJIOBUI O€30MacHOT0 MPUMEHEHUS
B IIPAKTUYECKOM KU3HU,
KOIMHUPOBAJIBHOTO arllapara, CTpyHHOTO
IpUHTEpA.

Paccmotpenue ¢pusznueckux o
CHOBAHMU JJIEKTPOCTATUYECKOU
3aIUThI U 3a3€MJICHUS
ANEKTPOTIPUOOPOB.

Pelenune pacueTHbIX 3a7a4 C ABHO
3a1aHHOM (PU3UICCKON MOJICIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpPMYJI SJIEKTPOCTATUKH.

Pelenne kauecTBEHHBIX 33124

C OIIOPO HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE
SBJICHUS DJIEKTPOCTATUKH.
Pacno3naBanue pusnyeckux siBIeHUN
B YU€OHBIX ONBITAX U OKPYXKAIOIIeH
KU3HU: DJIEKTpU3alus TEl,
B3aMMOJEMCTBHE 3apsII0B U 0ObICHEHNE
UX Ha OCHOBE 3aKOHOB U (hOpMYyJTT
JIEKTPOCTATHKH.

Onucanue U3y4eHHbIX CBOMCTB
BELLECTBA U SJIEKTPUUYECKHX SBJICHHUM

C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: 3JIEKTPUYECKHUN 3apsil,
HaANPsHKEHHOCTD 3JIEKTPUYECKOTO OIS,

39




denepanbHas padouas nporpamma | @usuka. 10—11 kmaccsl (0a30BbIN ypPOBEHB)

NOTEHILMAJI, PA3HOCTh MOTEHI[UAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 pu3nYECKHX MpPOIECCOB

Y SIBJICHUU C UCIIOJIb30BAHUEM
(bU3HUECKUX 3aKOHOB: 3aKOHA
COXpAaHEHMS AIEKTPUUECKOTO 3apsaa,
3akoHa KyioHna.

Pabota B rpynnax npu aHaiuse
JOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUH U MOATOTOBKE COOOIIECHHIA
O IIPOSIBJICHUH 3aKOHOB JJIEKTPOCTATUKH
B OKPY’KarOIlEeH )KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

I[locTogaHBIN

BJIEKTPUYECKUU TOK.

Toku B pa3iIYHBIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHMUS JICKTPUUECKOTO
Toka. Mctounuku Toka. Cuna Toka.
ITocTOsSsHHBIN TOK.

Hanpsoxenue.

3akod OMa J1sl ydacTKa [EIu.
DIIEKTPUYECKOE COMTPOTUBIICHHUE.
VY 1enbHOE COTPOTUBIICHUE
BemiecTBa. [locinenoBarensHoe,
napajiebHOE, CMEIIaHHOE
COEIMHEHNE MPOBOHUKOB.
Pabora snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHoCTh
AIIEKTPUUYECKOTO TOKA.

[IpoBeneHue 3KCIEPpUMEHTA: U3yUEHUE
CMEIIIaHHOTO COCIMHEHUS PE3UCTOPOB;
n3mepenue 3 /[C uCTouHMKa TOKA U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HAOJI0/ICHHUE JIEKTPOJIU3A.

Onenka aOCONIOTHBIX U OTHOCHUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYKH.

OO0BsicHEHUE PUHITUTIOB ICUCTBUS

U YCIIOBUI 0€3011acCHOT0 TPUMEHECHUS
aMIlepMeTpa, BOJLTMETPA, PEOCTAaTa,
HMCTOYHHKOB TOKa,
AJIEKTPOHArPEBATEIbHBIX U
ANEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DIEKTPOJBUKYIIAS CUIIA U
BHYTPEHHEE COIPOTHUBIICHHE
MCTOYHUKA TOKa. 3aKkoH Oma

JUTSl TIOJTHOM (3aMKHYTOM)
anektpruyeckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOUMOCTh
TBEP/IBIX METAIJIOB. 3aBUCUMOCTh
COMPOTUBJICHUSI METAIIJIOB

OT TEMIIEpaTyphl.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBOIICTBA 3JIEKTPOHHBIX ITYYKOB.
[TomympoBonuuku. CoOCTBEHHAS
U TIpUMECHasi TPOBOJAUMOCTh
MOJyIpOBOAHUKOB. CBOMCTBA
p—n-nepexoja.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DIEKTPUYECKUM TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.

3J’IGKTpOJ'II/ITI/I‘-IeCKa$I AUCCOIIH AL,

DIIEKTPOJIN3.
DJIEKTPUUYECKUM TOK B raszax.
CamocCTOSTENbHBIN U
HECAMOCTOATENIBHBIN pa3Ps.
Mounus. [1na3ma.
TexHuueckne yCcTpoucTBa

TEPMOMETpPA COIPOTUBIICHUS,
BAKYYMHOT'O JUOJa, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYTPOBOAHUKOBBIX
JIMOJI0B, TaJIbBAHUKHU.

Pemenue pacueTHbIX 3a/1a4 € SIBHO
3a1aHHON (U3UICCKON MOJICIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u dhopmyn tembl «IlocTossHHBIT
DJIEKTPUYECKUN TOK.

Pacnio3naBanue Gpu3nuecKux SBICHUM
B y4E€OHBIX OMBITaX U OKPYKAIOMIEH
YKU3HU: DJIEKTPUYECKasi IPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUUYECKOE,
MarduTHOE JEHUCTBUS TOKA.

AHanu3 SNEKTPUIECKUX ABICHUN

Y MIPOLIECCOB B LIEMAX MOCTOSIHHOTO
TOKA C UCTIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATENBHOTO U MAPAIIIEIIBHOTO
COEAMHEHUS POBOJIHUKOB, 3aKOH
Jxoyina-Jlenna.

Onucanue n3y4eHHbIX CBOWCTB
BEILIECTB U 3JIEKTPUYECKUX SIBJICHUI

C UCHOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JJEKTPUUECKUH 3aps, Cuia
TOKQ, AJIEKTPUUYECKOE HAIIPSIHKEHHUE,
AIEKTPUYECKOE COIIPOTUBIICHUE,
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U TIPaKTUYECKOE PUMEHEHHE:
amIepMeTp, BOIbTMETP, PEOCTaT,
UCTOYHHUKH TOKA,
AIIEKTPOHArpeBaTENbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIH JHOJ, TEPMHUCTOPHI

U (GOTOPE3UCTOPHI,
MOJTyTPOBOTHUKOBBIN U0,
rajJbBaHHUKa

pasHocTh moteHnuanos, IJ[C, pabora
TOKa, MOIITHOCTb TOKA.
Hcnonb3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTUH JIJIsl IOUCKA,
CTPYKTYPHUPOBaHUS, UHTEPIIPETALINI
U TIpeCTaBlIeHUs] HHOOPMAILIUH

IIPY TTOATOTOBKE COOOIIEHU

0 MIPMMEHEHHUH 3aKOHOB IMOCTOSIHHOTO
TOKa B TEXHUKE U TEXHOJIOTHIX

Hroro o pazneiny

22

PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME
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11 KJIACC

HaumenoBanue

No KomnuectBo OCHOBHBIE BU/IbI ICITEILHOCTH
pa3aesnoB U TEM IIporpamMmmHoOe cosiepxaHue

n/m 4acoB oOyyJaronuxcs

y4eOHOro rpeaMera
Pa3znesa 1. dnekTpoguHammuka
1.1 | MaraurtHoe noJe. 11 ITocTositHHBIE MAarHUTBHI. IIpoBeneHME SKCIEPUMEHTA: U3YYEHUE

DIeKTpOMarHuTHas
WHTYKITUS

BzanMoaelcTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoOE MoJie.
BekTop MarHuTHOM MHyKIIUH.
[TpuHIUI CyTIeprio3uuu
MAarHUTHBIX oeH. JInHumn
MarHuTHoi nHAykuu. Kaptuna
JIMHUA MarHUTHOW MHAYKIIUH OIS
MOCTOSIHHBIX MarHUTOB.
MarauTHoe 1oJjie MPOBOIHUKA

¢ TokoM. KapTuHa TuHUN UHAYKIHU
MarHUTHOTO MOJs JJIMHHOTO
MPSIMOTO ITPOBOJIHUKA U 3aMKHYTOIO
KOJIBIIEBOI'O MPOBOIHUKA, KATYILIKH
¢ TokoM. OTBIT Dpcrena.
B3auMoeiicTBrEe MPOBOIHUKOB

C TOKOM.

Cunia Amnepa, ee MOyJib

Y HampaBJICHUE.

Cuna JlopeHna, ee MOYJIb

Y HarpasyieHue. [[Brmxenue
3apsHKEHHOM YaCTHIIbI

MAarHUTHOTO MO KaTYLIKH C TOKOM;
UCCIIEJOBAaHNE AEHCTBUS MIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
MCCIIEIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHON UH Ty KIIUH.

OreHka abCOIIOTHBIX U OTHOCUTEBHBIX
MOTPENTHOCTEH N3MEPEHUN (PU3NICCKUX
BEJINYMH.

OObsicHEHUE IPUHITUTIOB 1EUCTBUS

U YCJIOBHM 0€301MacHOr0 MPUMEHEHHUS
MOCTOSIHHBIX MAarHUTOB,
AJIIEKTPOMATrHUTOB, JIECKTPOIBUTATEII,
YCKOPHUTEJEH 3JIEMEHTAPHBIX YACTHII,
VHIYKIHOHHOM ITEYH.

Pemenune pacueTHbIX 3a/1a4

Ha IpUMEHEHHE (POPMYIT TEMBbI
«MarauTHoe nosje. DNeKTPOMarHuTHas
WUHIYKIUS.

Pelienrie kaueCTBEHHBIX 3a/1a4

C OMOPOYM HA U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE
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B OJTHOPOJTHOM MarHMTHOM IOJIE.
Pabota cunsl Jlopenna.

SIBeHuE 3IIEKTPOMArHUTHOU
nHaykuuu. [Totok Bexropa
MAarHUTHOW UHAYKLIWH.
DIEKTPOJBMKYIAsl CUJla MHIYKIIUH.
3aKOH 3JIEKTPOMarHUuTHOU
nHaykiuu dapajes.

Buxpesoe anekTpuueckoe mnosie.
DIIEKTPOABUKYILAsl CUJla MHIYKIIUU
B IIPOBOJHUKE, IBUKYILEMCS
IIOCTYIIATENBHO B OJJHOPOJHOM
MAarHuTHOM IIOJIE.

IIpaBuno JleHua.

NunyKkTUBHOCTG. SIBIIEHUE
CaMOMHIYKIINH. DJIEKTPOJIBIKYIIIAS
cuja CaMOMHIYKIIHH.

DHeprusi MarHuTHOTO TOJIS KaTYIIK!
C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.
TexHuueckue yCcTpoucTaa

Y IIPAKTUYECKOE IPUMEHEHNE:
IIOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AIIEMEHTApPHBIX YaCTHII,
WHIYKIAOHHAS MeYb

SIBJICHUS TeMbl « MarHuTHOE MOJIC.
DJIEKTPOMATrHUTHAS] UHIYKIUSD).
OrnpeneneHue HaNIpaBJICHU BEKTOpa
WHyKIIMYM MAarHUTHOTO TOJIsS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa
u cwisl JlopeHia.

Pacno3naBanue puznueckux sBICHUI
B YUCOHBIX OIBITaX M OKPYIKaOIICH
JKM3HU: B3aUMOACHCTBUE MariuToOB,
AJIEKTPOMAarHuTHas MHAYKIIHS,
JIeliCTBME MAarHUTHOIO TI0JIS Ha
MPOBOJAHUK C TOKOM M JIBUKYIIHICS
3apsi.

AHaJIN3 3JIEKTPOMarHUTHBIX SIBJICHUIN
C UCIIOJIb30BAaHUEM 3aKOHA
AIIEKTPOMArHUTHOM WH]TYKIIUH.
Ornucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPOMAarHUTHBIX
SIBIICHUI C MCHOJIb30BaHUEM
(U3UYSCKUX BETUIMH: HHTYKITUS
MarHUTHOTO MOJIsl, cuia AMnepa, cuiia
JlopeHn1ia, THAYKTUBHOCTh KaTyIIKH,
SHEPrus AIEKTPUIECKOTO U MATHUTHOTO
roJieit

Hroro no pazneny

11
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Pa3gen 2. Kosie0anusa u BoJIHBI

2.1

Mexaanueckue
Y DJICKTPOMAarHUTHBIE
KOJIe0aHus

KonebarenbHas cucrema.
CB00OIHBIE MEXaHUYECKUE
Kojebanus. 'apmonnueckue
kosnebanwus. [lepuon, yacroTa,
aMITuTyaa u gaza KkojaebaHuu.
[Ipy>XUHHBIN MASITHUK.
MareMaTnyeckuii MasiTHHK.
YpaBHEHHE TAPMOHUYECKUX
koJniebanuii. [IpeBparienue snepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHbIi KOHTYP.
CBOOOIHBIE ATIEKTPOMATrHUTHBIE
KOJIeOaHUs B UACATLHOM
K0JIe0aTeTbHOM KOHTYpe. AHAIOTHUS
MEXIY MEXaHUICCKUMHU U

QJICKTPOMAroHuTHBIMHA KOJICOAHMSIMU.

®opmyna ToMcoHa. 3aKoH
COXPAHEHHUS SHEPTUHU B UAECATEHOM
KoJie0aTeIpHOM KOHTYpE.
IIpencraBnenue o 3aTyXarommx
KoJiebaHusX. BeIHYK/IeHHbBIS
MEeXaHWYeCKue KojeOaHus.
Pe3zonanc. BeiHyXI€HHBIE
AJIIEKTPOMArHUTHBIC KOJICOaHMUS.
ITepeMeHHBIN TOK.
Cunycou1anbHbI IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
K0J1e0aTeNbHON CUCTEMBI — IEPHO/IA,
YacTOThI, AMIUTUTYABI U (ha3bl
KoJie0aHu (MPy>KUHHBIN

W/WJIA MaTeMaTUYeCKUN MasTHUK).
Hab6mronenue 3atyxaronux KojieOaHuu.
HccnenoBanue CBOWCTB BBIHYKICHHBIX
KoJie0aHui.

HaOnronenue pezoHauca.

[IpoBenenue 3xcniepruMenTa;:
UCCIIEIOBaHKE 3aBUCUMOCTH NEPUOJIA
MaJjbIX KouieOaHU rpy3a Ha HUTU

OT JUTMHBI HUTU U MACCHI TPy3a;
HCCJIEI0BAHNE IEPEMEHHOIO TOKA

B LIETIM U3 MOCJIEA0BATEIbHO
COEJIMHEHHBIX KOHACHCATOpa, KaTYIIKU
U PE3UCTOpA.

OneHka abCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEpEeHUN (PU3NIECKUX
BEJTMYUH.

OObsicCHEHUE IPUHIIUIIOB IEUCTBUS

Y YCJIOBHI 6€301acHOT0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, FeHepaTopa
TIEPEMEHHOI0 TOKA, JINHUU
3JIEKTponepeay.

Perenne pacueTHbBIX 33724 C SIBHO
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MoIHOCTh TEPEMEHHOT0 TOKA.
AMIIIUTYTHOE U IEMCTBYIOIIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpauchopmarop. [Iponssoactao,
nepeaayda u norpedieHue
AIEKTPUYECKON IHEPTUU.
DKOJIOTUYECKHUE PUCKU

IIpU IIPOU3BOJACTBEC 3JICKTPOSHCPI'UH.

KynbTypa ucronp3oBanus
AJIEKTPOSHEPTUU B ITIOBCEITHEBHOM
KU3HHU.

TexHuueckne ycTpoucTBa

Y [IPAKTUYECKOE IPUMEHEHHUE:!
AIEKTPUYECKUH 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
JJeKTponepeaay

3aJIaHHON (PU3UUECKON MOJICITHIO

C MCIT0JIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (GOpPMYJI, OITUCHIBAIOIINX
MEXaHHYECKHE U AJICKTPOMArHUTHHIS
KoJICOaHMS.

Omnucanre MeEXaHUIECKHUX

1 3JICKTPOMArHUTHBIX KOJICOaHUI

C MCIOJIb30BaHUEM (PU3HYECKUX
BEJIMYMH: TICPUO] ¥ YaCTOTA
KoJeOanuii, aMuTyaa u asza
KoJieOaHu, 3apsij U cujia ToKa

B FapPMOHHMYECKHUX JICKTPOMArHUTHBIX
KOJICOAHUSAX.

Pentenne kauecTBEHHBIX 3aa4

C OIOPOH HA U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OMTMCHIBAIOIIINE
MEXaHUYECKHE U DJICKTPOMArHUTHBIE
KoJieOaHus.

PaboTa B rpymnmax npu riiaHUpOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALINH
PE3yIHTATOB OIBITOB, U AHATN3E
JIOTMOJIHUTEILHBIX NCTOYHUKOB
uH(dOpMAIUH 110 TEME

2.2

Mexaanueckue
Y 3JICKTPOMAarHUTHBIE
BOJTHBI

MexaHnuecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuo.
CKOpOCTh pacpoCTpaHEHUS

U JyiHa BouiHbL. [lonepeunsie

N3yuenue oOpa3oBaHus

¥ pactpoCTpPaHEHUS MOTIEPEUHBIX
1 TIPOJIOJILHBIX BOJIH.
HaOmronenue otpaskeHust
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Y TIPOJIOJIbHBIE BOJHBI.
WNuTtepdepenius u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [']poMKOCTH
3ByKa. Beicora Tona. TemOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBI.
YcnoBus u3nydeHus
AIEKTPOMArHUTHBIX BOJIH. B3anmuas
OpuEeHTaluus BEKTOpoB E, B,

U B JIEKTPOMAarHuTHON BOJIHE.
CBoiiCcTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpak€HUE, MPEJTOMIICHHUE,
nossipu3anus, U pakius,
uHTeppepeHus. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[IpuMeHeHue 3IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMITBI paguOCBSA3U

U TeneBUIeHUs. Pagnonokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYIKarOIIEU CPEBI.

TexHuueckne ycTpouncTBa

Y IPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yYJIBTPa3ByKOBast JUArHOCTUKA

B TEXHUKE U MEIUIIMHE, pajaap,

U TIPEJIOMJICHUS], UHTEPPEPEHIIUU

U Tudpakiy MEXaHUYECKUX BOJIH.
HaGrogenue cBA3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C AMIUIUTY 101

Y 4aCTOTOM KoJieOaHM, 3ByKOBOT'O
pEe30HaHca.

HccaenoBanue cBOMNCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHNUE,
MIPETOMIICHUE, MOJIIpU3aALU,
nudpakiys, UHTephepeHITU.
N3yueHune yciioBui U3nydeHus
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
opueHTanuu BeKTopos E, B, v

B DJIEKTPOMAarHUTHOW BOJIHE.
N3ydyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE

U OBbITY.

OObsicHEHUE IPUHIIUIIOB 1EUCTBUSA

U yCIIOBUI 0€301MacHOT0 MPUMEHEHHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOW JTUATHOCTUKU

B TEXHUKE U MEIMIMHE, paaapa,
pPaguONIPUEMHHUKA, TEIEBU30PA,
anTeHHbl, Tenedona, CBU-meun.
Pemienne pacueTHbIX U KAUECTBEHHBIX
3a/1a4 C ONOPOU HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITMCHIBAIOIINE
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palMONIPUEMHHUK, TEIEBU30D,
aHTeHHa, renedgon, CBU-meup

pacrpoCTpaHEHUE MEXAHUYECKHUX
U DJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanre nHGOpMAITMOHHBIX
TEXHOJIOTUH JIJIs1 IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU

U TIpeJicTaBlieHus UH(poOpMauu

MIPY TOATOTOBKE COOOIIEHU

00 HUCTI0IB30BaHUU DIIEKTPOMATHUTHBIX
BOJIH B TEXHUKE.

VYyacTue B IUCKyCCUU

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKpY Kalollen Cpeibl.

PaGoTa B rpymnmax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETALIUU
pPe3yJIbTaTOB OIBITOB U aHAJIN3€E
JIOTIOJITHUTEJIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

23

Onrtuka

10

['eomeTpuueckas OnTHKA.
[IpsiMonMHEHOE pacpOCTpaHEHNE
CBETa B OJHOPOAHOM cpene. JIyu
cBeTa. To4YeuHbI UCTOYHUK CBETA.
Otpaxenue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoenue
M300paKEHUI B TNIOCKOM 3€pKalie.
[Ipenomiienune cBeTa. 3aKOHBI
MpesIoMJICHUS cBeTa. AOCOIIOTHBIN
nokaszarenb npesnomieHus. [lonnoe

N3ydeHune siBiIeHUs MOJIHOIO
BHYTPEHHETO OTPAXKEHUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenne Moenei MUKpOCKOIa,
TEJIECKOIIA.

ITonydyeHue cnekrTpa ¢ IIOMOIIBIO
IpU3MbI U TU(PPaKIHMOHHON PEIIETKH.
M3mepenne noxkasaress NpenoMIIeHUs
CTEKJIA.

HccnenoBanue CBONCTB H300paskeHUI
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BHYTPEHHEE OTPAXKEHHUE.
IIpenenbHbIN yroy noJaHOTO
BHYTPEHHETO OTPAKCHHSI.
Jlucniepcus cBeta. CIOXKHBIN COCTaB
oenoro ceera. LBer.

Coluparoiiue 1 paccenuBaroIme
nuH3b1. ToHKas 1uH3a. DOKYyCHOE
pPacCTOsSIHUE U ONTUYECKas CUJia
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIITIX

U pacceunBaroux Junzax. Gopmyia
TOHKOM JIMH3BI. Y BEIIMUCHHE,
JaBAEMOE JINH30M.

IIpenensl npuMEHNMOCTH
r€OMETPUYECKON ONTUKH.
Bonnosas ontuka. Untepdepenums
cBeta. KorepeHTHbIE HCTOYHUKH.

VY cnoBus HaOMOAEHUS

MaKCUMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CHH(a3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxnus ceeta. JudpakimonHas
perieTka. Y clioBue HabIIOACHUS
TJIABHBIX MAKCUMYMOB IPU NaJ€HUN
MOHOXPOMAaTHYECKOI'O CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JIMH3AX.

OOBbsicCHeHHE PUHIIUIIOB JIEUCTBUS

U yCJIOBUI 0€3011aCHOT0 MPUMEHEHUS
OYKOB, JyTbl, (hOTOAMNIApATa,
MMPOEKIIMOHHOIO aIlapara,
MHKPOCKOTA, TeJIECKOIa, BOJIOKOHHOU
ONITHUKH, TUPPAKITMOHHON PEIIETKH,
MOJISIPOUIA.

Pemenune pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (hOPMYJI TEOMETPUUYECKOM
OITHKHU.

[TocTpoenue u onrcanue n300paxeHus,
CO3/1aBa€MOT0 ILUIOCKUM 3€pPKaJIoM,
TOHKOW JIMH30M.

Paccmorpenue npenenos
MPUMEHUMOCTHU F€OMETPUUECKOM
OITHKH.

Pacno3naBanue puznueckux sBICHUI
B OIBITaX U OKPY’KAIOUIEH KU3HU:
MPSAMOJIMHEWHOE PACTIPOCTPAHECHUE
CBETa, OTPAXKEHUE, MPEIOMIICHHUE,
uHTephepeHIus, Tudpakius

Y MIOJISIPU3ALUs CBETA, AUCTIEPCUS
CBETa.
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[Tonspuzanus csera.

TexHu4yeckne yCTporucTBa

U IPAKTUYECKOE IPUMEHEHUE!
OYKH, JIyna, poroamnmapar,
MPOCKIIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOIL, BOJIOKOHHAS
OITUKA, TU(PPAKIIMOHHAS PEIIEeTKa,
MOJIIPOU

N3ydenwne ycioBuil HaOII0ICHHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
OT ABYX CUH(A3HBIX KOTEPEHTHBIX
WCTOYHUKOB.

VcioBre HaOMIOIEHHS TJIIaBHBIX
MaKCHUMYMOB MpPH NaJICHUU
MOHOXPOMAaTHYECKOI'O CBETa

Ha TU(HPAKIIMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SBICHUMN

C MCIOJIb30BAaHHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWMHOTO pacIPOCTPAHECHUS
CBETA, 3aKOHbBI OTPAKECHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Omnwncanne OoNTHYECKNUX SIBJICHUI

C UCIIOJIb30BaHUEM (PUBHYECCKUX
BEJIMYMH: (DOKYCHOE PACCTOSTHHE

M ONITUYECKAs CHJIA JIMH3BI

Htoro no pazgeny

Paznen 3. OcHOBBI cienIUAIBLHON TeOPpUH OTHOCUTEIbHOCTH (nasee — CTO)

3.1

OCHOBBI CIIEIAAJILHON
TEOPUHU
OTHOCHUTEJILHOCTHA

4

I'panuubl mpuMEeHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
[TocTynatel cienraibHON TEOPUU
OTHOCUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYYME,
IIPUHIIUIT OTHOCUTEIBHOCTH
OUWHIITENHA.

Penienne kauecTBEHHBIX 3aj1a4

C OMOPOM HA U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnons3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIs IOMCKA,
CTPYKTYPHUPOBAHHUS, HHTEPIPETALIUN
U TIpejiCTaBlIeHUs] HH(OpMaLUK
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OTHOCHUTENBHOCTH
OJITHOBPEMEHHOCTHU. 3aMeIJICHUE
BPEMEHU U COKpAICHUE JITTUHBI.
DHeprus U UMITYJIbC
PEJSITUBUCTCKON YaCTHIIBI.
CBs13b Macchl C 3HEpruei

1 IMITYJTHCOM PEIIITUBHCTCKOM
JACTHIIBI. DHEPTHUS TTOKOS

IIPH ITOJATOTOBKE COOOIICHUI
O IpaHuIlaX MPUMECHUMOCTH
KJIACCUYECKON MEXAHUKH U OCHOBAX

CTO

Hroro no pazneny

Pa3znen 4. KBantoBas ¢pusuka

4.1

DeMEHThI KBAHTOBOM
OIITUKH

®otonbl. Popmyiia [imanka cBa3u
sHepruu (HOTOHA C €r0 YaCTOTOM.
OHeprusi 1 UMIYJbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboTtoaddexra. OnpITH

A.T'. CroneroBa. 3aKOHBI
dboroaddekra. YpaBHeHHE
OvinmenHa 1 Gotodddexra.
«Kpacnas rpanuna» porodddekra.
JaBnenue cBeta. ONbITHI

[1.H. JleGenena.

XHUMHUYECKOE JEHCTBUE CBETA.
TeXHUYECKHE YCTPOUCTBA

U TIPAKTUIECKOE IPUMECHEHHE:!
dhoToasieMeHT, (OTONATUHK,
CoJTHEYHas OaTapesi, CBeTOIHO]T

Hao6monenne horoaddexra

Ha YCTAHOBKE C [IMHKOBOM IIJJACTUHOM.
HccaenoBanue 3aKOHOB BHEIIHETO
dboTorpdekra.

OOBsiCHEHHE OCHOBHBIX TPUHIUIIOB
JEHCTBUSA TEXHUYECKUX YCTPOMUCTB,
TaKuX Kak: GOTOAJIEMEHT, (DOTOIATUUK,
COJIHEYHasi OaTapes, CBETOIUOI;

U yCIIOBUH UX 0€30MacHOTO
MIPUMEHEHUS B MPAKTUUECKOU KU3HH.
Pemienne pacueTHbIX 3a/1a4 € ABHO
3aJIaHHOHN (PM3UYECKON MOJIEITHIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KBAHTOBOM ONTHUKH.
Pelienrie kaueCTBEHHBIX 3a/1a4

C OIIOPOU Ha M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOMW ONTHKHU.

51




denepanbHas padouas nporpamma | @usuka. 10—11 kmaccsl (0a30BbIN ypPOBEHB)

PacrioznaBanue Gu3HUeCKUX SBICHHM
B Y4€OHBIX ONBITAX:
dboToaniekTpudeckuii 3 PeKT, CBETOBOE
JIaBJICHUE.

Onucanye n3y4eHHbIX KBAHTOBBIX
SIBJICHUW U TTPOLIECCOB

C MCTOJIb30BaHUEM (U3HUECKUX
BEJIUYHMH: CKOPOCTD JIEKTPOMArHUTHBIX
BOJTH, JIJTHHA BOJHBI M 4aCTOTA CBETA,
DHEPTUs U UMITYIIHC OTOHA

4.2

Crpoenue atoma

Mopaens atoma TomcoHa. OnbITHI
Peszepdopmaa mo paccesauto
a-dactull. [InanerapHas mozaeinb
aroma. [Toctynater bopa.
W3nydyenue u noriorieHne GoToHOB
IIpHU [IEPEX0JI€ aTOMa C OJHOTO
YPOBHsI DJHEPIUHU HA Apyrou. Busel
cnekTpoB. CIIEKTp ypOBHEN 3HEPTUU
aToma BOAOpoAa.

BonHoBbIE cBOMCTBA YacTUIl. BOJIHBI
ne bpoius. KopryckynsipHo-
BOJIHOBOH JyaJIU3M.

CHoHTaHHOE U BBIHYXKECHHOE
W3JIyYCHHUE.

TexHuueckue ycTpoucTBa

Y IPAKTUYECKOE MPUMEHEHUE:
CIIEKTPaJIbHbIM aHAIU3

N3yuenne moaenu omnbita Pesepdopaa.
IIpoBeneHue sKciepumMeHTa

10 HAOJIOJICHUIO JIMHEWYATOTO CIEKTpa.
Orenka aOCOIFOTHBIX M OTHOCUTEBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3yuenne monenn aroma: TomcoHa,
MJIaHETapHOM MOJIETU aTOMa, MOJIEIN
atoma bopa.

N3ydeHune crieKkTpa ypoOBHEN SHEPTUU
atoma Bojopoja. O0bsicCHEHUE
MPUHIMUIIOB ICUCTBUS U YCIIOBUM
0e30MacHOr0 MPUMEHEHHUS
CIIEKTPOCKOIa, JIa3epa, KBAHTOBOTO
KOMITbEOTEPA.

PenieHne kaueCcTBEHHBIX 3a/1a4

C ONOPOY HA U3YYEHHBIC 3aKOHBI,
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(cmekTpocKoI), 1a3ep, KBAaHTOBBII
KOMIIBIOTEP

3aKOHOMEPHOCTH ¥ (pU3UUECKHE
aByieHus 1o Teme «CTpoeHue aTomay.
PacnioznaBanue Gpu3nvecKkux siBICHUN
B y4€OHBIX OMBITaX: BO3SHUKHOBEHUE
JMHEWYATOr0 CIEKTPa U3IIYUYEHUS.
AHaJIN3 KBAaHTOBBIX IIPOLIECCOB

Y SIBIICHUU C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE SApO

DKCIEPUMEHTHI, TOKA3BIBAIOIIIHEC
CJIOKHOCTb CTPOEHUS SIpa.
OTKpBITHE PATMOAKTUBHOCTH.
Omnsitel Pezepdopaa

M0 OTPEJIEICHUIO COCTaBa
PaANOAaKTUBHOTO U3JTyYESHUSI.
CaoiicTBa anbda-, Oera-,
ramMma-u3iaydeHus. Biusiaue
PaAMOaKTUBHOCTH Ha JKUBBIC
OpPTaHU3MBI.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyxionnas moznens siapa
['eiizenbepra-lBaneHko.

3apsin sapa. MaccoBoe 4ncio spa.
N3oTtomsL.

Anbda-pacnag. DIeKTPOHHBIH

U TO3UTPOHHBIN OeTa-pacnaj.
["amma-u3nyyenue. 3aKoH
paJIMOaKTUBHOTO pacmaja.

N3y4deHne SKCIeprMEHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTb CTPOEHHUS
aTOMHOTO siJIpa.

HccnenoBanue TpeKOB YaCTHIL

(o roToBBIM (hoTOoTpadusim).
W3yuenue sepHbIX CUI, SISPHBIX
peakiuii CHHTE3a U pacraa,
TEPMOSIICPHOTO CUHTE3A.

N3ydyeHne HyKJIIOHHOU MOJIENHU siapa
['eiizenOepra-lBaneHKoO.

OOBbsicCHEHUE YCTPOHCTBA

Y IPUMEHEHUS JO3UMETPa, KaMephI
Bunbcona, siaepHoro peaxkropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJy4YEHHBIE 3HAaHUS, B T.4. O 3apsijie
¥ MacCOBOM YHCIIC sJIpa.
PacnioznaBanue pu3nvecKkux BJICHUM
B YUEOHBIX OMBITaX M B OKPY’KarOIIEH
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DHeprus CBsI3U HyKJIOHOB B SIJIpE.

S nepHblie CUIIBI.

Hedekt macchl spa.

Snepnbie peakunu. Jlenenue

Y CHHTE3 S1€EP.

S nepuslii peaktop. TepmosiaepHbIn
cunTes. [Ipo0aembl U epcneKTUBBI
AIEPHON IHEPIETUKMU.
DKOJIOTUYECKHE ACTIEKTHI AEPHOM
DHEPIeTUKH.

DneMeHTapHbIe yacTUllbl. OTKPBITHE
MO3UTPOHA.

MeTtonab! HaOIIOIEHUS

Y PETUCTpaLMU SJIEMEHTaAPHBIX
YacTHL.

DyHAaMEHTAIbHBIE
B3auMO/IelcTBUS. EAMHCTBO
(bu3HYECcKOi KapTUHBI MUPA.
TexHuueckue yCTpoucTBa

Y IPAKTUYECKOE MPUMEHEHHUE:
IO3UMETp, KaMepa Bunbcona,
SICPHBIN peakTop, aTOMHasi bombOa

JKU3HU: €CTECTBEHHAs U UICKYCCTBEHHAs
PaIOaKTUBHOCTb.

Onucanue KBAaHTOBBIX SIBJICHUM

Y MPOILIECCOB C UCMOJIb30BAHUEM
(U3UYECKUX BEJIMYKH: IEPUOJT
MOJTypacnajia, YHEPrus CBSI3U aTOMHBIX
anep, neexT Macchl spa.

AHanu3 IpoIecCoB U SIBICHUHN

C MCHOJIb30BaHHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsijia, 3aKOH
COXpPaHEHUSI MAaCCOBOTO YMCJIA,
nocrynarsl bopa, 3akoH
PaIMOAKTUBHOIO pacmaa.

VYyactue B paboTe Kpyrjioro croya
«DyHIaMEHTAIbHBIE B3aUMOICCTBUSL.
EnuHCTBO (pM3HNUECKON KapTHHBI MUPAY.
Hcnons3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIsI TOKCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU

U TIpeCTaBICHUs] HH(OPMAIIUH

MIPY TOATOTOBKE COOOIIEHU

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTMYECKHUX aCTEKTax sAepHOM
HHEPreTUKHU

Hroro no pazneny

15
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Pa3nes 5. DiieMeHTbI aCTPOHOMHUU U ACTPOPU3UKH

5.1

DNEeMEHTBI
aCTPOHOMHUU
U aCTpOU3UKHU

7

Dralibl pa3BUTHS ACTPOHOMHH.
[IpuknagHOe U MEPOBO33PEHYECKOE
3HA4YCHUE aCTPOHOMMH.

Bun 3Be3gnoro ne6a. Co3pesausi,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX
BUIMMOE JIBHIKEHHE.

ComHeunas cucrema.

Comnne. CojiHeYHAast aKTUBHOCTb.

Uctounuk sueprun CosHIA U 3BE3]I.

3Be3/1bI, UX OCHOBHBIC
XapakTepucTuku. /fnarpamma
«CIEKTpaIbHbIN KJIACC —
CBETUMOCTBY. 3B€3/1bl IJIABHOU
MOCJIEA0BATEILHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTb» JUIsl 3BE3]]
TJIAaBHOW MOCJIEA0BATEIBHOCTH.
BryTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE TPEeACTaBICHUS

O IPOUCXOKIAECHUH U IBOIIOIUU
CoJHna u 3Be31. DTallbl )KU3HU
3BE3/I.

Mueunsii [1yTe — Hama ['anaktuka.
[Tonoxenue u npuxenue ConHua

B ['anmaktuke. TUIbI TaTaKkTUK.
Papuoranaktvky v KBazapsl.
UepHbl€ ObIPHI B Ipax FalakTUK.

IToaroroBka cooOmenuii 00 Tamax
Pa3BUTHS aCTPOHOMHMH, O TPUKJIIATHOM
1 MUPOBO33PEHUYECKOM 3HAUYCHUHU
aACTPOHOMMH, O METOJIaX MOJyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHrne coBpeMEHHBIX
MPEJICTABICHUI O IPOUCXOXKICHUN

v 3BoroiK CoJTHIIA U 3BE3I.
N3ydyeHne TUIIOB rajlakTUK,
paaroragakTUK U KBa3apos.
N3ydenne nBukeHUSI HEOECHBIX Tel,
ABOJIIOLIMHM 3Be3 U BeeneHHol,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEKTAJIAKTUYECKOU CpeJIe,
MacmTaOHOM CTPYKTYpbl BeerreHHOM.
OOwbsicHeHue pacmupenus Beenennoi
Ha OCHOBE 3aKoHa Xab0ia.
[ToaroroBka K 00CyXICHUIO
HEpEIIEHHBIX TPO0JIEM aCTPOHOMHUH.
[TpoBenenue HabrOICHUI
HEBOOPYKEHHBIM TJ1a30M

C UCITOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUM 11 ONPEACTICHUS
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Bcenennas. Paciumipenne
Bcenennoii. 3akon Xa00mna.
Paz6eranue ramaktuk. Teopus
bousbmioro B3peiBa. PennkroBoe
U3ITyYEHHE.

MacmtabHast CTpyKTypa
Bcenennon. Meraranakruka.
Hepemennsie mpoOaembl

M0JIOKEHUS HeOECHBIX 00OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usa CeBepHOro MoTymapus

U SIPKUE 3BE3/IBI.

[IpoBeneHnue HaOIIOEHUIN B TEIECKOI
Jlynsl, naner, Mneunoro [lytu.
VYyactue B IUCKYCCUM O HEPEIIEHHBIX
npobiieMax aCTpPOHOMUU

aCTPOHOMMHU
Hroro no pazneny 7
Paznen 6. O0o01maroniee noBropenue
6.1 | Obobwmaroiee 4 O600u1IeHne U cucTeMaTH3alus VYyacTue B AUCKYCCUU O poJid (PU3UKU
MIOBTOPEHUE COJIep>KaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3IMYHbIX chepax

«Mexanuka», «MoJekyJisipHast
bu3nKa U TEPMOAMHAMHKAY,
«nexkrpoauHamukay, «Konedbanus
U BOJHBDY, «OCHOBBI CIEIIUAIbHON
TEOPUU OTHOCUTEIBHOCTHY,
«KBanrtoBas puszmka», « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Pounb ¢usuku u acTpoHOMUN

B DKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COIUAIIBHOMN

Y OTUYECKOH chepax AesITeIbHOCTH
YeJI0BeKa, poJib U MECTO (PU3UKHU

Y aCTPOHOMUH B COBPEMEHHOU
HAay4YHOW KapTUHE MUPA, 3HAYCHHE

JIEITEJILHOCTH YEJIOBEKA.
[ToaroroBka cOOOIIEHUN O MECTE
(bU3NYECKON KapTUHBI MHPA B PSIITY
COBPEMEHHBIX IPEICTaBICHUI

0 TIPUPO/IC.

BrinosHeHne yueOHBIX 3aaHHH,
JEMOHCTPHUPYIOIITUX OCBOCHUE
OCHOBHBIX TIOHATHH, PU3NICCKUX
BEJIMYMH M 3aKOHOB Kypca (DU3HUKH
10-11 xmaccoB
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OIHCATEIIbHOM,
CUCTEMATU3HUPYIOLLIEH,
OOBSICHUTENLHOM

Y POTHOCTHUYECKON (PYHKITHIA
busnueckoit Teopum,

POJIb (PU3UYECKON TeOpUH

B (OpMHUPOBAHUH TIPEICTABICHUN
0 pU3HUECKON KapTUHE MUPA, MECTO
(bu3HYecKoil KapTUHBI MUPa

B 00I1IEM PSIAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE

Hroro no pazgeny 4
PeszepBHOE Bpemst

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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INEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 110 KJIACCAM
MPOBEPAEMbBIX TPEGOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOI NPOI'PAMMBI CPEJHEI'O OBIIEIO
OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O ®PUSUKE

B ¢enepanbHbIX M pernoHANBHBIX MPOIEAYpPax OLEHKH KayecTBa OOpa3OBaHUsA

UCTIOJIb3yeTCsl mepeueHb (KoauduKaTop) paclpeaesieHHbIX MO KJAaccaM IMPOBEPSIEMBIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHOW MPOTpaMMBbl

cpenHero oomero oopa3oBaHus U AIEMEHTOB COAEPKaHUS 1O (PU3HUKE.

10 KVIACC
IIpoBepsieMbie TPeOOBaHUS K pe3y/ibTaTaM 0CBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM
NMPorpamMMmblI
Kon [IpoBepsieMble MPEIMETHBIE PE3YIITATHI OCBOEHUSI OCHOBHOM
MIPOBEPSAEMOT0 o0pa3oBaTeILHOM MPOrpaMMBI CpETHET0 00IIero 0Opa3oBaHM
pesynbTara
10.1 JleMoHCTpUpOBaTh Ha TMpuUMEpax pojdb H MeCTO (PU3UKH B
dbopMHUpOBaHNY COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHI, B PAKTUYECKOU JEATEIIBHOCTH
JIoJen
10.2 Y4YuTHIBaTh TPAHUIIBI MPUMEHEHUS U3YUYEHHBIX (DU3NYECKUX MOJIETICH:
MarepuanbHas TOYKa, MHEpLHUalbHAas CUCTEMa OTCYEeTa, a0COJIOTHO
TBEPJIOE TEJO, UACATBHBIN r'a3; MOAEIH CTPOCHUS ra3oB, )KUAKOCTEH
U TBEPIBIX TE€J, TOYCUYHBIM SIEKTPUUECKUN 3apsii — MPU PEIICHUU
dbuznyeckux 3a1a4
10.3 Pacno3naBath ¢usudeckue siBiAeHUSA (MPOILECChI) U OOBSICHATH HX

Ha OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH
CTPOCHHsI  BEIIeCTBA M DJJEKTPOJUHAMHUKU:  PAaBHOMEPHOE
1 PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOTHOE MaJIcHIE
TeJ, ABW)KEHHE IO OKPYKHOCTH, WHEPLMs, B3aUMOJCHCTBUE TEI;
muddy3us, OpOyHOBCKOE IBHXKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX
TN, W3MEHEHHe oO0beMa Tell TpH HarpeBaHuu (OXJIAXKICHUH),
TEIUIOBOE PpABHOBECHE, MHCIAapeHHe, KOHJCHCAlMs, IUIaBJICHHUE,
KpUCTAJUTH3AIMsI, KWIMEHWE, BIAKHOCTh BO3[yXa, MOBBIIICHUE
JaBJICHUS Ta3a IPU €r0 HarpEBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEXKY
napaMeTpaMu COCTOSIHUSI Ta3a B M3OIPOLECCax; 3JEKTPU3aLus Tell,
B3aUMO/ICIICTBHE 3apsIOB
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10.4

OnuceiBaTh MEXaHUYECKOE [BUKCHHE, HCHONB3Yys (U3NUECKUE
BEJIMYMHBI: KOOPAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHNUE,
Macca Tejla, CWIA, UWMIIYJIbC Tela, KUHETUYeCKas DJHEpPIus,
MOTEHIMATIbHASL JHEPrusi, MeXaHWyeckas pabora, MexaHHYecKas
MOIIHOCTb; HpPHU ONHMCAHWU TMPABUIBHO TPAKTOBATh (UINYECKUN
CMBICT HCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUEHUS M EIUHUIIB,
HaXO0IuTh (OPMYJIbI, CBS3bIBAIOIIME AAHHYIO (PU3UUYECKYIO BEIMYUHY
C APYTMMH BEJIMYMHAMU

10.5

OmnuceIBaTh N3yYCHHBIC TEILUIOBBIC CBOWCTBA TEJ U TEIIOBHIC SIBIICHHUS,
UCTIONB3ysd (U3MYECKHE BEIWYHMHBI: JAaBJICHUE Tra3a, TeMIIeparypa,
CpeIHsIsl KHHETHUYECKAsT SHEPTHsI XaOTHYECKOTO JIBHIKCHHS MOJICKYJI,
CpeOHEKBAIpaTUYHAS CKOPOCTh MOJEKYJ, KOJHYECTBO TEIUIOTHI,
BHYTPEHHSI OJHeprusi, pabora Tra3a, KOI((UIMEHT TOJIE3HOTO
JCUCTBUSL  TEIJIOBOTO  JIBUTATEJs; MPH OMUCAHUU  TPABUIIBHO
TPaKTOBaTh (DU3MYECKHA CMBICT HCHOJIB3YyeMbIX BEIMYHMH, WX
00O3HAYCHHST ¥ EJWHUIBI, HAXOAWTh (OPMYJIBI, CBSI3BIBAIOIIUE
TaHHYIO (GU3UUECKYIO BEIMUHUHY C IPYTUMH BEIINYHHAM

10.6

OnuceiBaTh  M3y4YEHHBIE  AJIEKTPUUYECKUE CBOMCTBA  BEIIECTBA
U DJIEKTPUYECKUE SBJICHUS (MPOLECChl), HMCHOJIB3Ysl (U3UYECKUE
BEJIMYUHBL:  DJIEKTPUYECKHN  3apsij,  DBJIEKTPUYECKOE  IMOJE,
HaMpsOKEHHOCTh  TOJIS,  TMOTEHIMAal, Pa3HOCTb  MOTEHIMAJIOB;
Opy  ONUCAHWU TMPaBUIBHO TPAKTOBATh (PUBWYECKUA  CMBICH
WCIIOJIb3yEMBIX BEJIMYMH, UX O00O03HAUYCHUS] W CAWHUIIBI, yKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMU
BEJIMYMHAMU

10.7

aHANM3UpOBaTh (U3MUECKUE NPOLECCHl M SBIEHUS, HUCIOJNb3Ys
(pu3nyeckue 3aKOHbI U MPUHIMIBL: 3aKOH BCEMUPHOTO TAroteHus, I, 11
u III 3akonbl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW DHEPIHH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIMI CYTIEPIO3ULINANA CHII, TPUHLIAIL
paBHONIpAaBUS HHEPLUMUAIBHBIX CHCTEM OTCYETA; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPHUIO0 CTPOEHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpPEIHEH KUHETMYECKOW DSHEPIMM TEILUIOBOTO JBMXKCHHUS MOJIEKYJ
¢ abCOIOTHOM TeMIIEPATyPOid, IEPBBII 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpPaHEHMSI DJEKTPUYECKOTO 3apsia, 3akoH Kynona; mpu sToMm
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOe
BBIPXKEHHE U YCIOBHS (TPaHUILIbI, 00J1ACTH) NPUMEHHUMOCTH

10.8

OOBACHATP OCHOBHBIE NPUHIUIBI ACHCTBHUS MAaIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MacHOro
UCIOJIb30BaHUS B TIOBCETHEBHOM KU3HU
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10.9

BBITIOHITE 3KCIEPUMEHTHI TI0 MCCIICIOBAHUIO (DH3UYECKUX SBICHUN
Y TPOIIECCOB C HCIIOH30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUM;
mpu dToM (opmymupoBaTh mpoOiieMy (3amady) W THUIIOTE3Y
y4eOHOT0 HKCIEPUMEHTa, COOMpPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUS, TPOBOJIUTH OTBIT U (hOPMYITUPOBATH BHIBOIBI

10.10

OcylecTBiATh MNpsIMbIE U KOCBEHHBIE HM3MEpPEHUs (PU3HMUECKHUX
BEJIMYMH; TPU 3TOM BBIOMPATHh ONTHUMAJIBHBIA CHOCO0 H3MEpEHHS
Y MCTIOJIb30BaTh U3BECTHBIE METOBI OLICHKH ITOTPEIIHOCTEN H3MEPEHNN

10.11

UccnenoBarh 3aBUCUMOCTH  MEXAy (GU3HUECKUMHU BEIMYMHAMHU
C HCIOJb30BAaHUEM MPSIMBIX MU3MEPEHUH; MPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHPOBATh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH
bu3nuecKkuxX BENWYUH B BUAE TAOIUI] U rpaUKOB, JENIaTh BBHIBObI
0 pe3yJbTaTaM UCCIIEeIOBaHUS

10.12

CobOmonarh mpaBwia 0€30MacHOrO TpyAa TMpU  TMPOBEIACHUU
WCCIICJIOBaHWIA B paMKax Y4YeOHOTO OKCIIEPHMEHTa, y4eOHO-
MCCIIEJIOBATEIILCKON M TPOCKTHOW JEATEITLHOCTH C UCTOJIB30BAHUEM
MU3MEPHUTEIHHBIX YCTPOUCTB U JIA0OPaTOPHOTO 000PYAOBAHHUS

10.13

PemaTte pacueTHble 3aJ1a4u C SIBHO 33JJaHHON (PM3HYECKON MOJEINbIO,
UCIIONB3YSl (PU3MYECKUE 3aKOHBI M MPUHLMUIBI, HA OCHOBE aHAIM3a
YCIIOBUSL 3aJa4dl  BBIOMpATh (PU3UYECKYI0O MOJENb, BBIICTATH
¢usnyeckue BETUYUHBI U (GOPMYIIbI, HEOOXOANUMBIE JIJISl €€ PeIICHHUS,
MIPOBOAMTD PACUETHI M OIICHUBATH PEAIbHOCTH MOTyUYEHHOTO 3HAYCHUS
(U3HYECKON BEITUYUHBI

10.14

Pemate  kauecTBeHHbIE ~ 3aJa4yu:  BBICTpAWMBaTh  JIOTHYECKHU
HEMIPOTUBOPEUYMBYIO LIEMIOYKY PACCYKICHUN C ONMOPOW HAa U3YUYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UICCKUE SIBJICHUS

10.15

Hcnonb3oBaTh MpU  pEHIEHHH Y4YEOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMAIIMOHHBIE TEXHOJOTUU JJisl TOUCKA, CTPYKTYpHUPOBaHUS,
MHTEPHpPETAMA U MPEACTABICHUS YYEeOHOM M HAyYHO-NOMYJIIPHON
uH(popManuK, NOJYYEHHOW U3 PA3NMYHBIX UCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyt0 HHPOpPMaLKIO

10.16

[IpuBoAUTH IpHUMEPHI BKJIAJla POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb3oBaTh TeOpeTHUECKUE 3HAHMS 10 (PU3HKE B ITOBCEIHEBHOM
KU3HHU JIJTs1 o0ecriedeHust 0€30MacCHOCTH MPHU 00paIlieHuH ¢ Ipudopamu
U TEXHUYECKHUMH YCTPOMCTBAMH, [JII COXPAHEHHUS 3J0pPOBbS
U COONIONEHHUS HOPM DKOJIOTMYECKOT'O IOBEACHHUS B OKpPYIKAroIIeHh

cpene
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10.18

PabGorath B rpynmne ¢ BBIIOJIHEHUEM Pa3JIMYHBIX COLIMAIBHBIX POJICH,
IJIaHUpOBaTh  pabOTy  TPYMNIbl, PAUMOHAIBHO  pacHpeaessiTh
00S3aHHOCTH ¥ TUIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJeKBaTHO OIEHMBATh BKJAJ KaXJOr0 M3 YYaCTHHUKOB
TPYIIIBI B pellIEeHNuEe paccMaTpUBaEMOM MpoOIeMbl

HpOBepﬂeMLIe JIEMEHTHBI COACPKAHUSA

Kon
paznena

Kon
MIPOBEPSAEMOI0
DJIEMEHTA

[IpoBepsieMbie 371EMEHTHI COAEPKAHUA

OU3NKA U METOJbl HAYUYHOTI'O ITO3HAHMA

1.1

®usuka — Hayka o npupoze. Hayunsle MeToapl NO3HAHUSA
OKpyxarouiero mupa. Posb 3KkcnepuMeHTa U TEOpUH
B IIpOLIECCE MMO3HAHMS PUPOIbI. DKCIIEPUMEHT B (PU3UKe

1.2

MopenvupoBanue (QU3NYECKUX SBICHUNW M MPOIECCOB.
Hayunble runore3pl. PU3NUECKUE 3aKOHBI W TEOPHUH.
I'panuiel  mpuMEHHMMOCTH  (DM3WYECKUX  3aKOHOB.
[Ipuamun  coorBerctBHsA. Poas u  MecTto  (U3UKH
B (hOpMUPOBAHUH COBPEMEHHON HAYYHOW KapTUHBI MUPA,
B IPAKTUYECKOMN AEATEITBHOCTH JIFOJICH

MEXAHHWKA

2.1

KNMHEMATHUKA

2.1.1

Mexanuueckoe JIBUYKEHUE. OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBUKECHUS. Cucrema OTCYeTa.
Tpaexropus

2.1.2

[Tepememnienue, CKOPOCTh (cpennsst CKOPOCTb,
MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepUaIbHOU
TOYKH, WX TMPOCKIMM HAa OCH CHUCTEMBI KOOpJHHAT.
CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSMOJIMHEIHOE
nBrxenue. ['paguku 3aBUCUMOCTHA KOOPAUHAT, CKOPOCTH,
YCKOPEHHMsI, MYTU U MEepEMEUIEHUsI MaTepUaIbHOW TOUYKU
OT BPEMEHHU

2.14

CBoOoiHOE MajieHue. Y CKOpeHHE CBOOOTHOTO TTaACHUS

2.1.5

KpuBonuneriHoe pnBuxeHue. PaBHOMEpHOE JBHXKEHUE
MaTepUaIbHOW TOYKA IO  OKPYXHOCTH.  YTJIOBas
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CKOpPOCTb, JHMHENHas CKopocTh. llepuon wm wacrora.
LleHTpOoCTpEMHUTENBHOE YCKOPEHUE

2.1.6

TexHuueckue  yCTpPOMCTBA:  CHMAOMETP, JABUIKECHUE
CHapsI0B, LICTIHBIC U PEMEHHBIE IIEpeIaun

2.1.7

[Ipaktuueckue pabotTel. M3mepeHne  MIHOBEHHOM
ckopoctu. MccnenoBanue COOTHOLIECHUS MEXKY IIyTSAMH,
MPOMJCHHBIMU TEJIOM 3a IIOCJIECIOBATEIbHBIE PAaBHBIE
MIPOMEKYTKH BPEMEHH MIPU PAaBHOYCKOPEHHOM JIBUKCHUU
C HAYAJIBHOM CKOPOCTBIO, PaBHOM Hym0. l3yueHue
JIBWKCHHSI IIApUKA B BA3KOM KHUAKOCTH. M3ydeHue
JBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

2.2.1

[Ipuauun otHocurenbHOCTH ['anmmiies. IlepBbiil 3aKOH
Hprotona. MHepimanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uinuu Cui

223

Bropoit 3akoH HprooToHa 171 MarepuasbHOU TOYKU B
nHepuuaibHoi cucteme orcueta (MMCO). Tperuit 3akoH
HproToHa 11 MaTEpUAIIBHBIX TOYEK

224

3akoH BceMHpHOro taroreHus. Cuna tsxectu. [lepBas
KOCMMYECKast CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIBKEHUS
u cuna tperus mnokos. Koaddumment tpenms. Cuna
COIIPOTHUBJICHUS TIPH IBUKCHHUH TEJA B )KUIKOCTHU HUJTH Ta3e

2.2.7

bHOC 1 BPalIATCIIbHOC IBHIKCHHNEC a0COJIIOTHO

2.2.8

MOMEHT CHIBI OTHOCHTEIIBHO OCH BpalmieHus. [liedo
cuibl. Y ciioBus paBHOBecus TBepAoro Tena B UCO

229

TexHuyeckue yCTpOWCTBA: NOALIMIIHUKM, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue pabotbl. M3ydenuwe nBrkeHus Opycka
110 HAKJIOHHOH TJIOCKOCTH MO/ IEUCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAFOIIINX
B JehOpMHUpPYEMOIl TpPYKMHE W PE3UHOBOM O00pasIle,
OT BEeJIMUMHBI UX Jaeopmaruu. McciaegoBanue ycinoBuit
PaBHOBECHSI TBEPJIOTO TEJA, UMEIOIIETO OCh BPAILICHUS
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23 3AKOHbBI COXPAHEHUA B MEXAHUKE

2.3.1 Nmnynibc MaTepranbHON TOYKH, CUCTEMBI MATEPUAIBHBIX
To4eK. IMIyJIbC CHIIBI 1 U3MEHEHHUE UMITYJIbCa TENa

232 3akoH coxpaneHus wummyibca B HMCO. PeaktuBHOe
JBUYKEHUE

233 PaGota cuibl

234 MONIHOCTH CHJIBI

2.3.5 Kunernueckas 3Heprusi MmarepuaibHOM TOUKU. Teopema
0 KHHETHYECKON IHEPTUH

2.3.6 [TorenumanbHass sHeprusa. lloTeHnuanbHas 3HEPrus
ynpyro naeGopMupoBaHHOW MpyXHHBI. IloTeHIMampHas
9HEPTrUs Teja BOJIU3M OBEPXHOCTH 3eMITU

2.3.7 [loreHunanbHple W HENOTEHUUANbHbIE CUJbl. CBS3b
paboThl  HEMOTEHIHAIbHBIX CHUJI C  H3MEHEHHEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUH

2.3.8 VYpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuyeckne ycTpoilcTBa: JBUKEHHUE PAKET, BOJIOMET,
KOIep, MPY>KUHHBIN MTUCTOJIET

2.3.10 [IpakTuueckue padoThl. 3yueHue cBsi3u CKOPOCTEH Te
npu Heynpyrom ypaape. McciemoBaHue CBs3U paOOThI
CUJIbI C U'3MEHEHUEM MEXaHUYECKOM SHEPIUH Tesa

3 MOJIEKVYIJIAPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH

3.1.1

OCHOBHBIC  TIOJIOKCHHUS  MOJICKYJISIPHO-KHHETHYECKON
teopun. bpoyHoBckoe asmxenue. Juddysus. Xapakrep
JBYDKEHUS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA

3.1.2 Mopgenu CTpOE€HHUsI Ta30B, XKUJIKOCTEHM W TBEPABIX TEl
1 00BSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIEIICH

3.13 Macca moinekyis. KommuectBo BemectBa. [locTtosHHas
ABorajipo

3.14 TennoBoe paBHOBecue. Temmeparypa U €€ U3MEpPEHUE.
[ITxana Temneparyp Llenbcus

3.1.5 Mopnens wuaeampHoro raza. (OCHOBHOE ypaBHEHHE

MOHGKYHHPHO-KHHCTH‘{GCKOﬁ TCOPHUHN UACAJIBHOTO Ira3a
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3.1.6

AOconoTHass ~ Temmeparypa Kak ~ Mepa  CpeaHeu
KMHETHUYECKOW SHEPrHMHM TEIUIOBOIO JBHUKEHHUS YacCTHULL
ra3a. [lIkama remneparyp KenpBuna

3.1.7

VYpasuenue Knaneiipona — Menzaeneea. 3akoH JlanbToHa

3.1.8

["a3oBbie 3akoHBI. M3ommporecchl B HAEaIbHOM rase ¢
IOCTOSTHHBIM ~ KOJIMYECTBOM  BELIECTBA:  M30TEpMa,
n30Xx0pa, n3o00apa

3.1.9

TexHu4yeckue ycTpoucTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboThl. M3mepeHue macchl BO3IyXa B
KJIAaCCHOM KOMHare. MccienoBanue 3aBUCUMOCTH MEXY
napaMeTpaMM COCTOSIHUS Pa3peKEHHOIO ra3a

32

OCHOBbBI TEPMO/IMHAMUNKI

3.2.1

TepMoauHamuueckass cucrema. BHYTpeHHssI DJHeEpPrus
TEPMOAMHAMMUYECKONH  CHUCTEMBl M  CHOCOOBI €€
VU3MEHEHHUS

322

KonuvectBo Temnotel u pabota. BHyTpeHHss1 sHEprus
OJIHOATOMHOTO UJCaIBHOTO r'a3a

3.23

Buael Tennonepenauu: TEMIONPOBOJIHOCTb, KOHBEKIIMS,
V3JIy4YCHHUE. TennoeMKoCTh TeJa. V nenpHas
TEIUIOEMKOCTh BelecTBa. PacueT KoOJHMYeCTBAa TEINIOTHI
IIpH TEIIonepeiayue

324

[lepBolit 3aK0oH TepMonuHamukH. [IprMeHeHue mnepBoro
3aKOHa TEPMOJUMHAMHUKHU K m3omporeccaM. ['paduueckas
UHTEpHpeTanus padoThl ra3a

3.2.5

TernnoBele MamuHbl. [IpUHIUIBI TEUCTBUS TEIUIOBBIX
MamyH. [IpeoOpa3oBaHus SHEPTHH B TEIJIOBLIX MaIlTHAX.
Koaddpunment mnonesnoro aeiictus (manee — KIIJI)
terioBoil MamnHkbl. [{ukn Kapnao u ero KIT/]

3.2.6

Bropoit 3akon  TepmomuHamuku.  HeoOpatumocTthb
IpPOLIECCOB B Ipupoje. TemnoBele  JBUTATEINH.
DKOJIOTUYECKHUE MPOOJIEMbI TEIIOIHEPTETUKHI

3.2.7

TexHuyeckue yCTpPOWCTBA: JBUraTeilb BHYTPEHHEIO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED

3.2.8

[IpakTyeckue paboTHI. N3mepenue YIEITbHOU
TEIIOEMKOCTH
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33 ATPETATHBIE COCTOSHUA BEILIECTBA. ®A30BbIE ITEPEXO/1bI

3.3.1 [TapooOpa3oBanne wu KoHmeHcanusa. Mcmapenue u
KUIIEHWe.  YJieJdbHash  TeloTa  MapooOpa3oBaHUA.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JJABJICHHUS

33.2 AOcomoTHAasT W OTHOCHUTENIbHAS BIIAKHOCTh BO3/yXa.
Hacpliennsii nap

3.33 Tepnoe teno. Kpucrammmueckue u amopgHbIe Tena.
AHM30TPONHUS CBOMCTB KPUCTAIIOB. JKHIKNE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHUAIIBI

3.34 [InaBnenne w KpucTauM3anus. YAenbHas TEIIOTA
wiaieHus. Cyoaumanus

3.3.5 YpaBHEeHUE TEIIOBOro OanaHca

3.3.6 TexHu4yeckre yCTpOWCTBA: TUTPOMETP M IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMU TOJYYEHUS COBPEMEHHBIX
MarepuagoB, B TOM  UHCJIE  HAHOMATEpPUAJIOB,
Y HAHOTEXHOJIOTUU

3.3.7 [IpakTuueckue paboTel. U3MepeHne BIaXXKHOCTH BO3AyXa

4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 DJIeKTpU3alus Tea. DIeKTpudeckui 3apsia. [[Ba Buaa
AJIEKTPUUYECKUX 3aPSI0B

4.1.2 [IpoBOAHUKY, TUIEKTPUKH U ITOITYIIPOBOJIHUKU

4.1.3 3aKOH COXPaHEHUS AJIEKTPUUECKOT0 3apsaaa

4.1.4 BzaumopeiictBue 3apsaoB. 3akoH Kynona

4.1.5 nyeckoe noJie. HanmpsykeHHOCTh 3JIEKTpUYECKOTO

uund. JIMHUKA HanpsHYKEHHOCTH

4.1.6 Pabora cun snmekTpocrarndeckoro mojis. IloreHmmaln.
Pa3nocTh noTeHmanos

4.1.7 [IpoBOogHHKM W JOUPJIEKTPUKA B IIOCTOSIHHOM
AIEKTPUYECKOM MoJe. [Jusnexkrpuueckas NpOHULIAEMOCTh

4.1.8 OnektpoemkocTb.  KonaeHcaTtop.  DIEKTPOEMKOCTb

IIITOCKOI'O KOHICHCATOpAa. SHGPFI/ISI 3aPAKCHHOT'O
KOHACHCATOpa
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4.1.9

TexHu4eckre yCTpPOWCTBA: JJIEKTPOCKOMN, JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3aIlNTA, 3a3eMIJIEHUE
AIIEKTPONPUOOPOB, KOHJEHCATOpP, KCEPOKC, CTPYWHBIN
IIPUHTED

4.1.10

[Ipaktuueckue paboTbl. M3MepeHue 3IEeKTPOEMKOCTH
KOHJIEHCATOpa

4.2

[MOCTOSIHHBIM DJIEKTPUUECKHUIM TOK.

TOKU B PA3JIMYHBIX CPEIAX

4.2.1

YcnoBus CylecTBOBaHUS MMOCTOSHHOTO 3JIEKTPUUECKOTO
toka. Uctounuku Toka. Cuiia Toka. [loCTOSSHHBIA TOK

422

Hanpspkenue. 3akon Oma i1 yqacTka 1enu

423

DIIEKTPUUECKOE COITPOTUBIIEHUE. Y ACIIEHOE CONPOTUBIICHUE
BELIECTBA

4.2.4

HOCJ’IGI[OBaTeJ'II)HOe, InapajiCJbHOC, CMCIHIaHHOC
COCAMHCHUC ITPOBOJHHNKOB

4.2.5

PaGoTa snexrpudeckoro Toka. 3akoH [[xoymns — Jlenma

4.2.6

MOH.IHOCTB QJICKTPUICCKOI'O TOKa

4.2.7

anekTpoaBwkyias cuwia (nainee — IJIC) u BHyTpeHHEe
CONPOTUBJICHUE UCTOYHHUKA TOKA. 3aKOH OMa JIJIsl TOJTHOM
(3aMKHYTOI) AIEKTPUIECKOU (91178 Kopotkoe
3aMbIKaHHE

4.2.8

DNEeKTpOHHAs  MPOBOJUMOCTH  TBEPIABIX  METAJIJIOB.
3aBUCHMOCTD COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

4.2.9

DIIEKTPUYECKUN TOK B BakyyMme. CBONMCTBA JIEKTPOHHBIX
IIy4YKOB

4.2.10

[MonynpoBonuuku.  CoOCTBeHHass W IpUMECHas
IPOBOJAMMOCTh  IOJYyNPOBOAHMKOB. (CBolcTBa  p-n
nepexoja. [lomynpoBogHUKOBBIE IPUOOPEI

4.2.11

DIEeKTPUYECKUA TOK B ANEKTPOJIUTAX.
DNEKTPOIIUTUYECKAS] TUCCOIUAIUSA. DIEKTPOIHU3

4.2.12

OnekTpudeckuii TOK B raszax. (CamocCTOATENbHBIH
U HECAMOCTOATENBbHBIA pa3psd. Pasnuunble TUIBI
CaMOCTOSITENIBHOTO pa3psiaa. Monnus. [Inazma
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4.2.13 TexHuyeckue yCTpPOMCTBA: aMIIEPMETP, BOJIBTMETD,
peoctar, HCTOYHUKH TOKA, JJIEKTPOHArpeBaTeIbHbIC
MPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBJIEHUS, BaKyyMHbId JUOJ, TEPMUCTOPHI U
(b oTOpE3UCTOPHI, MOJIYITPOBOTHUKOBBIN JTMOI,
rajlbBaHKa

4.2.14 [Ipaktuueckne  pabGorbl.  M3yueHue  cMeHmIaHHOTO

COCIMHEHHUS PE3UCTOPOB.
N3mepenne D/IC UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
cornporuieHus. Habmroaenue snekrponnsa
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EMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HanmeHoBaHue pasgenos 1 Tem KonnyectBo 4acos OnekTpoHHble (LMdpoBbIE)
n/n nporpaMmmel Bcero| KoHTponbHbie MpakTnyeckue obpasoBaTtenbHble pecypcbl
paboThl paboThl
Paspen 1. ®PU3NKA U METOObl HAYYHOIO MNO3HAHUA

1.1 |®Pusmka n meToabl Hay4YHOro NO3HAHNSA 2 Bbubnnoteka LIOK
https://m.edsoo.ru/7f41bf72

Wtoro no pasgeny 2

Paspen 2. MEXAHUKA

2.1 |KnHematuka 5 Bbubnnoteka LIOK
https://m.edsoo.ru/7f41bf72

2.2 |OnHamuka 7 BbubnuoTteka LIOK
https://m.edsoo.ru/7f41bf72

2.3 |3aKoHbl COXpaHeHUs B MEXaHUKe 6 1 1 Bbubnnoteka LIOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Ne HanmeHoBaHue pasgenoB 1 Tem KonnyectBo 4acos | OneKTpoHHble (UMdpoBbLIE)
paboThl paboThl
https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Paspen 3. MOJIEKYNAPHAA ®U3UKA U TEPMOOANHAMUKA
3.1 |OcHOBbI MONEKYNAPHO-KUHETUYECKOM 9 1 Bubnuoteka LLOK
Teopumn https://m.edsoo.ru/7f41bf72
3.2 |OcHOBbI TEPMOAMHAMMUKN 10 1 Bbubnnoteka LIOK
https://m.edsoo.ru/7f41bf72
3.3 |ArperaTHble COCTOSIHUS BELLLECTBA. 5 BbubnuoTteka LIOK
dasoBble nepexoapl https://m.edsoo.ru/7f41bf72
WToro no pasgeny 24
Paspgen 4. QJIEKTPOAUMHAMUKA
4.1 |OnekTpocTtaTtuka 10 1 1 Bbubnnoteka LLOK
https://m.edsoo.ru/7f41bf72
4.2 |[MOCTOAAHHbIN aNeKTpU4ecKnin Tok. TOkM B 12 1 1 Bubnuoteka LLOK
pasnn4YHbIX cpeaax https://m.edsoo.ru/7f41bf72
Wtoro no pasgeny 22
PesepBHoe Bpems 2
OBLEE KOJIMYECTBO YACOB NO 68 4 4
NMPOrPAMME
11 KJACC
Ne HanmeHoBaHue pasgenos 1 Tem KonunyectBo yacoB OneKkTpoHHble (uncpoBble) obpasoBaTenbHbIE
n/n nporpaMmeil Bcero| KoHTporbHble MpakTnyeckme pecypcel
paboTbl paboTbl
Paspgen 1. QJIEKTPOAUHAMUKA
1.1 |MarHuTHOe none. AnekTpomMarHuTHas 11 1 3 Bubnuoteka LLOK htips://m.edsoo.ru/7f41c97c
NHOYKUUSA
Wtoro no pasgeny 11



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
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Ne HaumeHoBaHuWe pa3fernos 1 Tem KonnyecTtso yacos | OnNeKTPOoHHbIE (LMdpoBbIe)
n/n nporpammbi Bcero| KoHTponbHble MpakTnyeckue obpasoBarerbHble pecypchbl
paboThl paboThl

Paspen 2. KOJIEBAHUA U BOJTHbI

2.1 |MexaHuyeckne u anekTpoMarHuTHbIe 9 1 Bubnuoteka LLOK htips://m.edsoo.ru/7f41c97c
konebaHus

2.2 |MexaHu4eckne 1 anekTpomMarH1THbIe 5 1 Bubnuoteka LLOK https://m.edsoo.ru/7f41c97c
BOJSHbI

2.3 |Ontuka 10 3 BbubnuoTteka LIOK https://m.edsoo.ru/7f41c97c

Wtoro no pasgeny 24

Pasgen 3. OCHOBbI CNELMAIIBHON TEOPUU OTHOCUTENIBHOCTH

3.1 |OcHoBbI crieymanbHoOn Teopumn 4 1 Bubnnoteka LIOK https://m.edsoo.ru/7f41c97c
OTHOCUTENBbHOCTU

Wtoro no pasgeny 4

Paspen 4. KBAHTOBAA ®PU3UKA

4.1 |3OnemMeHTbl KBaHTOBOW OMTUKU 6 Bubnnoteka LIOK https://m.edsoo.ru/7f41c97¢c

4.2 |CTpoeHne atoma 4 Bbubnnoteka LIOK https://m.edsoo.ru/7f41c97c

4.3 |ATOMHOE aapo 5 Bubnuoteka LLOK https://m.edsoo.ru/7f41c97c

WTtoro no pasgeny 15

Paspen 5. QJIEMEHTbI ACTPOHOMUU U ACTPODPU3UKU

5.1 |3nemeHTbl acCTPOHOMUN U 7 1 Bubnuoteka LLOK https://m.edsoo.ru/7f41c97c
acTpoduankm

Wtoro no pasgeny 7

Paspen 6. OBOBLAKLIEE NMOBTOPEHUE

6.1 |O6obwatouiee noBTopeHme 4 Bubnuoteka LLOK https://m.edsoo.ru/7f41c97c

WToro no pasgeny 4

PesepBHoOe Bpems 3

OBLEE KOJIMYECTBO YACOB NO 68 4 7

NMPOIrPAMME

IHOYPOYHOE IIVTIAHUPOBAHMUE


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

Ne Tema ypoka KonnyectBo 4acos | Jarta OneKTPOHHbIE LNdpPOBbLIE

n/n Bcero| KoHTporbHble | Mpaktuyeckue | U3y4eHus | obpasosaTeribHble pecypcbl
paboTbl paboTbl

1 |®u3smka — Hayka o npupoge. Hay4Hble meToabl 1 Bubnuoteka LLOK

NO3HaHWUS OKpY)XatoLLLero Mvpa

https://m.edsoo.ru/ff0c32e2

2 |Ponb n mecto punsunkmn B popmMmpoBaHmnm 1 Bubnuoteka LLOK
COBPEMEHHOMN Hay4YHOW KapTUHbI MUpa, B https://m.edsoo.ru/ff0c33e6
NpPaKkTUYEeCKON OeATenbHOCTU Ntoaen

3 |MexaHu4veckoe aBuxeHne. OTHOCUTENBHOCTb 1 Bubnuoteka LLOK
MeXaHU4ecKoro AsmxeHus. NepemelleHue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHNe

4 |PaBHOMepHOE NpsiMOnnHEriHoe ABMKEHNE 1 Bubnmnoteka LIOK

https://m.edsoo.ru/ff0c3620

5 |PaBHOyCKOpEHHOE NPsIMOSNIMHEWHOE ABUXEHME 1 Bubnnoteka LIOK

https://m.edsoo.ru/ff0c372e

6 |CBoboaHoe nageHue. YckopeHne cBoboaHOro 1 Bubnnoteka LLOK
nagexHus https://m.edsoo.ru/ff0c39cc

7 |KpnBonuHenHoe aBwxeHue. [1BMxeHune 1 Bubnuoteka LLOK
MaTepuanbHON TOYKM MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

8 |MpuHuMn oTHOoCcUTENbHOCTU Manunes. 1 Bubnnoteka LIOK
NHepumanbHble cuctembl oTcyeTa. epBbiv 3aKOH https://m.edsoo.ru/ff0c3be8
HbloToHa

9 |Macca tena. Cuna. NpuHUMn cynepno3nuumn cun. 1 Bubnnoteka LIOK
BTopowu 3akoH HbloTOHa Ana matepuanbHOU TOYKK https://m.edsoo.ru/ff0c3be8

10 |TpeTwnvi 3akoH HbloTOHa Ans MmaTtepuarbHbIX TOYEK 1 Bubnnoteka LLOK

https://m.edsoo.ru/ff0c3be8

11 |3akoH BceMupHOro TaroteHus. Cuna TaxecTu. 1 Bubnuoteka LLOK
[MepBasi KOCMMYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00

12 |Cwuna ynpyrocTtu. 3akoH N'yka. Bec Tena 1 Bubnnoteka LIOK

https://m.edsoo.ru/ff0c3e18

13 |Cuna TpeHunda. KoaddunuymeHT TpeHms. Cuna 1 Bubnmnoteka LIOK
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denepanpHas padouas mporpamma | @usuka. 10—-11 knaccsl (6a30BbIil ypoBEHb)

Tema ypoka

KonnyecTtBo 4yacoB

Bcero

KoHTponbHblEe
paboThl

MpakTnyeckmne
paboThbl

[ata
n3yyeHun
9

OreKTPOHHbIE LUnpoBbIe
obpasoBaTtenbHble pecypcbl

ConpoTuBIiIEHNA NPpU OBWXEHUN TeJla B XKNOKOCTU
nnn rase

https://m.edso0.ru/ff0c3f76

14 |[MocTynaTenbHOE 1 BpallaTenbHOEe ABUXKEHNE 1 BbubnuoTteka LIOK
abcontoTHO TBEpPAOro Tena. MomeHT cunel. [neyo https://m.edsoo.ru/ff0c41a6
cunbl. Ycrnosusi paBHOBeCUS TBEPAOro Tena

15 [mnynbc maTepmanbHOM TOYKU, CUCTEMBI 1 Bubnnoteka LIOK
MaTepuanbHbix Toyek. mnynsc cunbl. 3akoH https://m.edsoo.ru/ff0c43d6
CcOXpaHeHus umnynbca. PeakTBHoe aBvxXeHne

16 |PaboTa 1 MowHOCTb cunbl. KnHetnyeckas aHeprus 1 Bubnnoteka LIOK
MaTepuanbHOW Toukn. Teopema 06 n3aMeHeHnun https://m.edsoo.ru/ff0c4502
KMHETUYECKOW IHEPrnn

17 |MNoTeHunanbHaga aHeprus. [oTeHumanbHas aHeprna 1 Bbubnnoteka LIOK
ynpyro geopmMmpoBaHHOW NPY>XMHbI. https://m.edsoo.ru/ff0c461a
MoTeHunanbHasa aHeprusa Tena s6nmMsu
noBepxXHOCTN 3emnu

18 |lMoTeHuunanbHble U HENOTEHUManbHble cunbl. CBA3b 1 BbubnuoTteka LIOK
paboTbl HENOTEHUMATBbHbBIX CUIN C UBMEHEHNEM https://m.edsoo.ru/ff0c478c
MeXaHU4YeCKOU HEPrUn cnuctemMbl Ten. 3akoH
COXpaHEHUSI MEXaHNYECKOU SHEPrm

19 |[JTabopaTtopHas paboTta «MccnegoBaHme cBA3n 1 1
paboTbl CUNbI C UBMEHEHNEM MEXaHUYEeCKOM
9Hepruu Tena Ha npuMepe pacTsKeHUs1 Pe3NHOBOro
Xryta»

20 |KoHTponbHasa paboTa no teme «KnHemaTuka. 1 1 Bubnuoteka LLOK
AnHamMmunka. 3aKoHbl COXpaHEHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74

21 |OCHOBHbIE MOMNOXeHUsT MONEKYNAPHO-KUHeTNYeckon | 1 Bubnnoteka LLOK
Teopun. bpoyHoBckoe aswxkeHune. Quddysns https://m.edsoo.ru/ff0c4dc2

22 |XapakTep OBWXEHUS N B3aUMOLENCTBUS YacTuLy 1

BewlecTBa. Mogenun cTpoeHust ra3os, XXNOKOCTEN n
TBEPAbIX Ten



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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denepanpHas padouas mporpamma | @usuka. 10—-11 knaccsl (6a30BbIil ypoBEHb)

Ne Tema ypoka KonnyectBo 4yacos | HaTta OreKTPOHHbIE LUnpoBbIe
n/ Bcero| KonTponbHbie | Mpaktudeckue | N3yHeHN obpasoBaTtenbHble pecypchl
n paboThbl paboThbl A

23 [Macca monekyn. KonnyecTtBo BeLlecTBa. 1

MocTtosiHHas ABoragpo

24 | TennoBoe paBHoBecue. TemnepaTypa n eé 1
namepeHue. Lkana temnepatyp Llenbcus
25 |WpeanbHbin rasz B MKT. OcHoBHOe ypaBHeHue MKT 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0c4fde
26 |AbcontoTHasa Temnepartypa Kak mepa cpegHen 1 Bbubnmnoteka LIOK

KMHETUYECKON SHEPTUN OBMKEHNA MOMEKYI.
YpaBHeHne MeHpeneea-KnanenpoHa

https://m.edsoo.ru/ff0c511e

27

3akoH [lanbToHa. Ma30Bble 3aKoHbI

28

JTabopaTopHas paboTta «MccnegosaHne
3aBMCMMOCTU MeXay napaMeTpammn COCTOSHMS
pa3pexXeHHoro rasza»

29 [M3onpouecchl B uaeansHOM rase u ux rpacgpudeckoe| 1 Bubnmnoteka LIOK
npegcrasneHve https://m.edsoo.ru/ff0c570e
30 [BHyTpeHHss1 aHeprna TepMmognHaMmmnyeckon 1 Bubnnoteka LIOK
cuctemMbl 1 cnocobbl ee' nameHeHns. KonnyecTtso https://m.edsoo.ru/ff0c5952
TennoTtbl 1 paboTa. BHyTpeHHAA aHeprus
0HOATOMHOIo naeansLHoro rasa
31 [Buabl Tennonepegayn 1 Bbubnuoteka LIOK
https://m.edsoo.ru/ff0c5c36
32 |YpenbHaa TennoemKkocTb BellectBa. KonnyecTtso 1 Bubnmnoteka LIOK
TennoTbl Npu Tennonepeaade. AanadaTHbIN https://m.edsoo.ru/ff0c5¢c36
npotecc
33 |[[MepBblt 3aKOH TEPMOAMHAMUKN U €r0 NPUMEHEHME 1 Bubnmnoteka LIOK
K nsonpoueccam https://m.edsoo.ru/ff0c5efc
34 |HeobpatnmocTb npoueccos B npupoae. Bropon 1 Bubnnoteka LIOK
3aKOH TepMOAMHAMUKN https://m.edsoo.ru/ff0c6230
35 [MpuHumn gencteus n KMNA TennoBon mawuHbl 1 BbubnuoTteka LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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denepanpHas padouas mporpamma | @usuka. 10—-11 knaccsl (6a30BbIil ypoBEHb)

Ne Tema ypoka KonnyectBo 4yacos | HaTta OreKTPOHHbIE LUnpoBbIe
n/ Bcero| KontponbHbie | Mpaktudeckue | “3y4eHn | obpasosaterbHble pecypchl
n paboThbl paboThbl A
https://m.edsoo.ru/ff0c600a
36 |Uwnkn KapHo un ero K[, 1

37

OKonoruyeckme npobnemMbl TEMNO3IHEPreTUKM

38

O6o6watowmn ypok «MonekynapHasa cusmka.
OcHoBbI TEPMOANHAMUKM»

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c6938

39

KoHTponbHas pabota no teme «MonekynspHas
¢msunka. OCHOBbI TEPMOAMHAMUKNY

Bbubnnoteka LIOK
https://m.edsoo.ru/ff0c6a50

40

Mapoo6pasoBaHue 1 kKoHaeHcauus. Micnapexue u
KuneHue

BbubnuoTteka LIOK
https://m.edso0.ru/ff0c63b6

41

ABcontoTHasa n OTHOCUTENbHAs BNAXXHOCTb BO3A4yXa.
HacblweHHbIn nap

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c64d8

42

TBeppoe Teno. Kpuctannuyeckne n amopHble
Tena. AHM3OTPONNSA CBOUCTB Kpuctannos. XXuakne
Kpuctannbl. CoBpeMeHHbIe MaTepuarnsl

Bbubnnoteka LIOK
https://m.edsoo.ru/ff0c65f0

43

[MnaBneHue n Kpuctannuaauma. YaenoHas tennota
nnasnexHus. Cybnumaums

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c6708

44

YpaBHeHue Tennosoro 6anaHca

BbubnuoTteka LIOK
https://m.edso0.ru/ff0c6820

45

OnekTpusaums Ten. dnekrpudeckuu 3apsa. [1esa
BMAA 3NEKTPUYECKMX 3apsaoB

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c6bcc

46

MpPOBOAHWKN, ANINEKTPUKM M NONYNPOBOAHNKN.
3aKoH CoXpaHeHUs ANeKTpUYeckoro 3apsaa

Bbubnnoteka LIOK
https://m.edsoo.ru/ff0c6bcc

47

Baaumopgevictene 3apagoB. 3akoH KynoHa.
ToYeYHbIW ANEKTPUYECKUN 3apss

Bbubnuoteka LIOK
https://m.edsoo.ru/ff0c6ced

48

HanpsikeHHOCTb anekTpuyeckoro nongd. MNpuHumn
CynepnosunLmm anekTpmuyeckmx nosnew. JInHum
Hanps»XeHHOCTn

Bbubnnoteka LIOK
https://m.edsoo.ru/ff0c6df2

49

PaGoTa cun anekTpocTaTuyeckoro nons.

Bubnmnoteka LIOK



https://m.edsoo.ru/ff0c600a
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denepanpHas padouas mporpamma | @usuka. 10—-11 knaccsl (6a30BbIil ypoBEHb)

Ne Tema ypoka KonnyectBo 4yacos | HaTta OreKTPOHHbIE LUnpoBbIe
n paboThbl paboThbl A
[NoTeHumnan. Pa3HocTb NOTEHLMANOB https://m.edsoo.ru/ff0c6f00
50 [[MpoBOAHWKN U ONINEKTPUKN B dneKkTpocTatnyeckom | 1 Bubnnoteka LIOK
none. Ananekrpnyeckas NpOHNLAEMOCTb https://m.edsoo.ru/ff0c7018
51 |OnekTpoemkocTb. KoHaeHcaTop 1 Bubnnoteka LIOK
https://m.edsoo.ru/ff0c7126
52 |OnekTpoEMKOCTb NIIOCKOro KoHaeHcaTopa. Heprna | 1 Bubnmnoteka LIOK
3apshKEHHOro KoHaeHcaTopa https://m.edsoo.ru/ff0c72c0
53 |llabopaTopHas paboTa "NamepeHne 1 1
3IEKTPOEMKOCTHM KOHOeHcaTopa"
54 |MNpnHUMN OencTBUSA N NPUMEHEHNE KOHOEHCAaTOPOB, 1
KOMMpoBanbHOro annaparta, CTPyMHOro npuHTepa.
OnekTpocTaTtnyeckas 3awmrta. 3asemrneHune
anekTponpnbopos
55 | 3neKTpryecKknin ToK, yCrioBUS €ro CyLLecTBOBaHUS. 1
MocTosHHbIN TOK. Crna Toka. HanpsipkeHue.
ConpoTusneHue. 3akoH Oma anga yyacTtka uenu
56 |lMocnepoBaTtenbHOE, NapansensHoe, CMeLlaHHoe 1 0.5 Bubnnoteka LIOK
coeauHeHune npoBoaHuKoB. JTabopaTopHas paboTta https://m.edsoo.ru/ff0c74f0
«M3yyeHme cmellaHHOro coeamHeHns pe3ncTopoB»
57 |PaboTa 1 MOLWHOCTb 3NIEKTPUYECKOrO TOKa. 3aKOH 1 Bbubnuoteka LIOK
xoynsa-JleHua https://m.edsoo.ru/ff0c7838
58 |3akoH Oma onsi NoNHOM (3aMKHYTOW) 1 0.5 Bbubnnoteka LIOK
anekTpudeckon uenu. KopoTtkoe 3amblkaHMe. https://m.edsoo.ru/ff0c7ae0
JTabopaTopHas pabota «M3mepenne 34C
NCTOYHMKA TOKA N €ro BHYTPEHHEro
COMPOTUBNEHUNAY
59 |PesepBHbIN ypok. KoHTponbHas paboTta no teme 1 1 Bubnnoteka LIOK

"OnekTpoanHamuka" / Bcepoccuinckasa nposepoyHas
paboTa

https://m.edsoo.ru/ff0c8c56
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denepanpHas padouas mporpamma | @usuka. 10—-11 knaccsl (6a30BbIil ypoBEHb)

Ne Tema ypoka KonnyectBo 4yacos | HaTta OreKTPOHHbIE LUnpoBbIe
n paboThbl paboThbl A

60 |O6obwarWwmn ypok «3AnekTpoamHammka / 1 1 Bubnmnoteka LIOK
Bcepoccuinckas npoeepoyHas paboTta https://m.edsoo.ru/ff0c88be

61 |OnekTpoHHasi NPOBOANMOCTb TBEPAbIX METASMOB. 1
3aB1CMMOCTb COMPOTMBIIEHMS METANSOB OT
TemnepaTypbl. CBEpXNpOBOANMOCTb

62 |OnekTpnyecknn Tok B Bakyyme. CBoucTBa 1
9NEKTPOHHbIX NYYKOB

63 |[NonynpoBogHMKKN, UX COBCTBEHHas U NpUMeCHas 1 Bubnnoteka LLOK
npoBoguMocTb. CBoWCTBa p—n-nepexoaa. https://m.edsoo.ru/ff0c84ae
MonynposoaHuKkoBbie Npubopsl

64 |3OneKkTpMYecKkuu TOK B pacTBopax 1 pacnnaBax 1 BbubnuoTteka LIOK
SMEKTPONNTOB. QNEKTPONUTUYECKAN Anccoumnaums. https://m.edsoo.ru/ff0c82ba
QnekrTponus

65 |3nekTpnyeckuu Tok B razax. CaMocToATeNbHbIW K 1 BbubnuoTteka LIOK
HecaMOoCTOATENbHbIW pa3psaa. MonHus. MNnasma https://m.edsoo.ru/ff0c84ae

66 |3nekTpuyeckne Nnpmbopbl N YCTPOUCTBA U UX 1 Bubnmnoteka LIOK
npakTnyeckoe npumeHeHue. lNpasmna TeXHUKK https://m.edsoo.ru/ff0c86fc
6esonacHocTu

67 |KoHTponbHas paboTa no Teme «AnekTpocTaTuka. 1 1 Bbubnuoteka LIOK
[MOCTOSAHHBIN SNEKTPUYECKNI TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
pasnU4YHbIX cpeaax»

68 |Pe3epBHbIn ypok. Obobwatowmm ypok no temam 10 1 Bbubnnoteka LLIOK
Knacca https://m.edsoo.ru/ff0c8f6c

OBUEE KOJIMYECTBO YACOB 10 NMPOIrrPAMME 68 5 4

11 KJACC

Ne Tema ypoka Konnyectso yacos | OaTta OneKTpoHHbIe LN poBbIe

n/n Boero| KontponbHble | Mpaktuueckue | M3yHeHNs obpa3soBaTenbHble pecypchbl

paboTbl paboTbl

NocTosAHHbIE MarHUTBLI U X B3aumoaencTene. MarHmTHoe

Bubnmnoteka LIOK
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denepanpHas padouas mporpamma | @usuka. 10—-11 knaccsl (6a30BbIil ypoBEHb)

Tema ypoka

KonunyecTtBo YacoB

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

[ara
N3y4eHu
a

OnNEKTPOHHbIE LMGPOBLIE
obpasoBaTernbHble pecypchbl

nosie. BekTop MarHMTHOM NHOYKUMW. JIMHUM MarHUTHOW
NHOYKLMK

https://m.edso00.ru/ff0c9778

2 |MarHuTHOe none npoBoAHMKa ¢ TokoM. OnbIT ApcTeaa. 1 Bubnnoteka LIOK
BsanmopgencTane npoBOgHMKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 |JlabopaTtopHas paboTa «M3y4yeHne marHMTHOro nons 1 1 Bubnmnoteka LIOK
KaTyLUKN C TOKOM» https://m.edsoo.ru/ff0c98fe
4 |[enctBme MarHMTHOro Nonsi Ha NPOBOAHUK C TokoM. Cuna 1 1 Bubnmnoteka LIOK
Amnepa. JlabopaTtopHas paboTta «VccnegosaHve aencrems https://m.edsoo.ru/ff0c9ac0
NOCTOSIHHOrO MarHMTa Ha pamKy C TOKOM»
5 |[denctBue MarHMTHOrO NOMS Ha ABWXYLLYIOCA 3apSXKEHHYIO 1 Bubnuoteka LLOK
yacTtuuy. Cuna JlopeHua. PaboTa cunel JlopeHua https://m.edsoo.ru/ff0c9df4
6 |OnekTpomarHmTHas nHaykums. NMoTok BEKTOpa MarHUTHON 1
nHaykunn. 30C nHayKummn. 3aKoH aNeKTpoMarHMTHOM
nHaykunmn ®apages
7 |NNabopaTtopHas paboTa «/ccnegoBaHue siBNeHUs 1 1 Bubnuoteka LLOK
3NIEKTPOMAarHUTHON UHAYKUUN» https://m.edsoo.ru/ff0ca150
8 |MHaykTnBHOCTL. ABNeHne camonHaykumm. 30C 1 Bbubnuoteka LIOK
CaMOMHAYKUMN. QHEPIUST MAarHUTHOIO NONS KaTyLLKK C https://m.edsoo.ru/ff0ca600
TOKOM. OneKTpoMarHMTHoe none
9 | TexHnyeckue yCTpoMCTBa U UX NPUMEHEHME: MOCTOSIHHbIE 1
MarHuTbl, 3NIEKTPOMAarHnTbl, 3NeKTpoaBuraTensb,
YCKOPUTENN 3NIEMEHTAPHbIX YacTuL, MHAYKUMOHHAs neYvb
10 |O60o6watowmm ypok «MarHntHoe none. dnekTpomarHntHas| 1 Bubnnoteka LIOK
MHAOYKUNAY https://m.edsoo.ru/ff0cab82
11 |KoHTponbHaga paboTta no teme «MarHuTHoOe none. 1 1 Bubnuoteka LLOK
OnekTpoMarHMTHas UHOYKUNA» https://m.edsoo.ru/ff0cad58
12 |CBoboaHbIEe MexaHU4eckme konebanus. FapmoHuyeckme 1 Bubnuoteka LLOK

konebaHuna. YpaBHEHNE rapMOHNYECKMX konebaHun.
MpeBpallueHne aHeprum

https://m.edsoo.ru/ff0caf06
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denepanpHas padouas mporpamma | @usuka. 10—-11 knaccsl (6a30BbIil ypoBEHb)

Ne Tema ypoka Konunyectso 4acoB | HaTta OnNEKTPOHHbIE LMGPOBLIE
n Bcero| KoHTponbHble | MpakTuyeckue | 8YHEHM obpasoBaTenbHble pecypchl
/ paboTbl paboTbl A
n
13 |JTabopaTopHas paboTta «MccnegoBaHne 3aBUCUMOCTU 1 1

nepuoaa Manbix konebaHui rpysa Ha HATU OT AJIUHBLI HATK
1 Macchbl rpysa»

14 |KonebatenbHbin KOHTYp. CBOGOAHLIE 3NEKTPOMArHUTHbIE 1 Bubnuoteka LLOK
KonebaHus B ngeanbHOM KonebaTenbHOM KOHTYype. https://m.edsoo.ru/ff0cb820
AHanornsa mexay MexaHn4eckMmmn n afeKTpoMarHMTHbIMU
konebaHnsammn

15 |dopmyna TomcoHa. 3akoH COXpaHEHUsI SHEPIM B 1 Bubnuoteka LLOK
ngearnbHOM KonebaTenbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4

16 |[NpencTtaBneHune o 3atyxarowmx konedaHusx. 1 Bubnmnoteka LIOK
BbIHy)XOeHHblIe MexaHuyeckme konebanus. Pe3oHaHc. https://m.edsoo.ru/ffOcbb86
BbIHY>XOEHHbIE 3neKTpOMarHUTHble KonebaHus

17 |TepemeHHbIV ToK. CHYycoMaanbHbIU NEPEMEHHbIW TOK. 1 BbubnuoTteka LIOK
MoLLHOCTb NepeMeHHOro Toka. AMNNUTygHoe U https://m.edsoo.ru/ff0cbd34
AeuCTBYoLLEee 3HaYeHNe CUrbl TOKa N HanpskeHus

18 |TpaHcdopmaTop. MNMpomseoacTeo, nepenayda u 1
notpebneHne anekTpu4ecKom aHeprum

19 |YCTpPONCTBO U NpakTUYECKOEe NPMMEHEHME anekTpuyeckoro | 1 Bubnnoteka LLOK
3BOHKa, reHepaTopa NepeMeHHOro Toka, IMHUI https://m.edsoo.ru/ff0cc324
anektponepegav

20 |Okonornyeckne puckn nNpy NpoM3BoACTBE dreKTpoaHepruun. | 1
KynbTypa Mcnonb3oBaHWs 3NEeKTPO3HEPrnn B
NoBCEAHEBHOMW XXMN3HU

21 |MexaHu4eckne BOSHbI, YCNOBUSI pacnpoCTpaHeHus. 1 Bubnnoteka LIOK
Mepmog. CkopoCTb pacnpocTpaHEHNS N ANMHA BOSHbI. https://m.edsoo.ru/ff0cca54
lMonepeyHbie 1 NPOAOSbHBIE BOSTHbI

22 |3Byk. CkopocTb 3ByKa. [pOMKOCTb 3BYyKa. BbicoTa ToHa. 1 Bubnuoteka LLOK
Tembp 3ByKa https://m.edsoo.ru/ff0cccOc

23 | OneKTpoMarHUTHbIE BOSHbI, X CBOUCTBA N CKOPOCTb. 1 Bubnuoteka LLOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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Tema ypoka

KonunyecTtBo YacoB

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

[ara
N3y4eHu
9

OnNEKTPOHHbIE LMGPOBLIE
obpasoBaTernbHble pecypchbl

Lkana ONEeKTPOMarHMTHbIX BOJIH

https://m.edsoo.ru/ff0ccfe0

24

MpuHUMNbI pagnocBsasn n TenesnaeHus. Passutue cpeacts
cBA3n. Pagnonokauus

25

KoHTponbHas paboTa «KonebaHus n BOMNHbI»

Bubnnoteka LIOK
https://m.edsoo.ru/ff0cc6f8

26

MpsamMonuHenHoe pacnpocTpaHeHne cBeTa B 04HOPOLHOM
cpene. TovyeyHbln UCTOYHUK cBeTa. Jlyd cBeTa

BbubnuoTteka LIOK
https://m.edsoo.ru/ff0cd350

27

OTpaxeHune cBeTa. 3akoHbl oTpaxeHust ceeTa. lNocTpoeHne
n3obpaxeHnu B NNOCKOM 3epkarne

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cd4e0

28

lMpenomneHue ceeTa. [0fIHOE BHYTPEHHEE OTPAXKEHME.
[MpenenbHbIK Yron NoSIHOro BHYTPEHHEro OTPaXXeHUs

Bubnnoteka LIOK
https://m.edsoo.ru/ff0cd7f6

29

JTabopaTopHas paboTta «M3mepeHne nokasartens
NpenomMneHnst cTekna»

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cd67a

30

JInH3bI. [MocTpoeHue n3obpaxkeHun B nnH3e. Popmyna
TOHKOM NWH3bI. YBENUYEHNE JNTNH3bI

Bubnnoteka LIOK
https://m.edsoo.ru/ff0cddie

31 |NNabopaTopHasn paboTa «/ccnegoBaHue CBOUCTB 1 1
N300pakeHnn B NiMH3ax»
32 | Aucnepcus ceeta. CnoxHbin coctaB 6enoro ceeTa. Liger. 1 1
JTabopaTtopHas paboTta «HabniogeHne gucnepcumn ceetay
33 |WHTepdepeHuns ceeta. Andpakums ceeTa. 1 Bubnuoteka LLOK
[ndpakuynoHHasa peLlléeTka https://m.edsoo.ru/ff0ced22
34 |lNonepe4yHOCTb CBETOBLIX BOMH. [NMonspusaums ceeta 1 BbubnuoTteka LIOK
https://m.edsoo.ru/ff0cf02e
35 |OnTunyeckme Npubopbl 1 YCTPOMCTBA M YCITOBUSA UX 1
©e3onacHoOro NPUMeHeHns
36 |['paHuLbl TPUMEHUMOCTU KIAaCCUYECKOU MEXAHUKN. 1 BubnuoTteka LIOK
lMocTynaTtbl cneynanbHOW TEOPUM OTHOCUTENBHOCTU https://m.edso0.ru/ff0cf862
37 |OTHOCMTENBbHOCTb OAHOBPEMEHHOCTU. 3ameaneHne 1 Bubnuoteka LLOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd7f6
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KonunyecTtBo YacoB

Bcero
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paboTbl

MpakTnyeckne
paboTbl
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N3y4eHu
a

OnNEKTPOHHbIE LMGPOBLIE
obpasoBaTernbHble pecypchbl

BpeMEeHN N CoKpalleHne OrNnHbI

https://m.edsoo.ru/ff0cfa42

38

OHeprusa n MMNynbC penaTUBUCTCKOU YacTuubl. CBA3b
MaccCbl C 3Hepruen n UMNynbCoM. SHEPrus NOKos

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cfc68

39

KoHTponbHas pabota «OnTtuka. OCHOBbI crnieumanbHoOn
TEOPUN OTHOCUTESTbHOCTUY

Bubnnoteka LIOK
https://m.edsoo.ru/ff0cf6f0

40

®oToHbI. Dopmyna NnaHka. Heprus n NMNynbC PoToHa

BbubnuoTteka LIOK
https://m.edsoo.ru/ffOcfe16

41 |OTKpbITME N nccnegoBaHne potoaddekta. OnbiThl A. I, 1 Bubnnoteka LIOK
CtoneToBa https://m.edsoo.ru/ffOcffc4
42 |3akoHbl hoToadhdekTa. YpaBHeHNe QviHWTEUHa Ons 1 Bubnuoteka LLOK
doToadhpekTa. «KpacHas rpaHnya» potoadpdekta https://m.edsoo.ru/ff0d015e
43 |NasneHue ceeta. OnbiThl 1. H. Jlebegea. Xumunyeckoe 1 Bubnmnoteka LIOK
JeucTeume ceeTa https://m.edsoo.ru/ff0d04a6
44 | TexHn4eckme yCTponCcTBa 1 NpakTU4YecKoe NpMMeHeHme: 1
doTOo3NEMEHT, poToaaTUMK, CoNHevHasa baTapes,
ceeToamopn
45 |PelueHune 3agay no tTeme «3nemMeHTbl KBaAHTOBOM ONTUKUY 1 Bubnmnoteka LIOK
https://m.edsoo.ru/ff0d0302
46 |Mogenb atoma TomcoHa. OnbiTbl Pesepdopaa no 1 BbubnuoTteka LIOK
paccesHuio a-4yacTtuu. lNnaHetapHast Mogernb atoma https://m.edsoo.ru/ff0d091a
47 |Moctynatel bopa 1 Bubnuoteka LLOK
https://m.edsoo.ru/ff0d0afa
48 |Many4eHne n nornoweHne OTOHOB Npu nepexone atoma 1 Bubnuoteka LLOK
C OOHOro YPOBHS 3Hepruu Ha gpyron. Buabl cnektpos https://m.edsoo.ru/ff0d0afa
49 |BonHoBble cBoUCTBa YacTul,. BonHbl ae Bpovins. 1 BbubnuoTteka LIOK
KopnyckynsipHo-BonHoBowW ayanuam. CnoHTaHHOE n https://m.edsoo.ru/ff0d0ca8
BbIHY>XOEHHOE 13nyyeHune
50 |OTkpbiTME paguoakTuBHocTU. OnbiThl Pe3epdopaa no 1 BbubnuoTteka LIOK



https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

denepanpHas padouas mporpamma | @usuka. 10—-11 knaccsl (6a30BbIil ypoBEHb)

 —~ 3
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KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

[ara
N3y4eHu
9

OnNEKTPOHHbIE LMGPOBLIE
obpasoBaTernbHble pecypchbl

onpepneneHnto coctasa pagnoakTMBHOIO N3JNTy4YeHUA

https://m.edsoo0.ru/ff0d0fd2

51

CeovicTBa anba-, 6eta-, ramma-unsnyyenuns. Bnuavme
pagnoakTUBHOCTM Ha XXMBble OpraHM3Mbl

52

OTKpbITME NPOTOHA U HEUTPOHA. M3oTonbl. Anbdga-pacnag.
ONEeKTPOHHbLIU U NO3UTPOHHLIW GeTa-pacnag. Mamma-
n3nyyeHue

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

53

OHeprus CBA3N HYKITOHOB B SApe. AoepHble peakumu.
AnepHblv peakTop. NMpobremsl, nepcnekTussbl,
3KOMornyeckne acnekTbl S4epHOU SHEPreTUKN

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble Yactuubl. OTKpbITUE NO3MTPOHa. MeToapl
HabnaeHNs U perncTpaumm anemMeHTapHbIX YacTul,.
Kpyrnbin cton «®dyHaaMmeHTanbHble B3aMMOLEUCTBUS.
EONHCTBO (hnsmyeckon KapTUHbI Mupa»

Bubnuoteka LLOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BuTUs actpoHoMun. lNpuknagHoe u
MMUPOBO33pPEHYECKOE 3HAYEHNE acTpoHOMNUKN. Bng
3Be3gHoro Heba. Co3Be3aud, Apkue 3Be€34bl, NNaHeTbl, NX
BMaMmoe asmxeHmne. ConHevyHasa cuctema

56

ConHue. ConHe4vHasa akTUBHOCTb. ICTOUYHUK 3HEprum
ConHua v 3B€3[

57

3B€E3abl, NX OCHOBHbIE XapaKTEPUCTUKN. 3BE3AbI rMaBHOU
nocnegoBaTenbHOCTU. BHYTpeHHee cTpoeHne 3BE3.
CoBpeMeHHbIe NpeacTaBneHns 0 MPOUCXOXKAEHNN K
asontounn ConHua u 3Be3[,

58

MneyHbin MyTb — Hawa Nanaktuka. lNonoxeHve n
apwxkeHne ConHua B ManakTtuke. Manaktuku. YepHblie ablpbl
B SiApax ranaktuk

59

BceneHHas. PasberaHne ranaktuk. Teopusa bonbLuoro
B3pblBa. PennkroBoe nsnyyeHne. Metaranaktuka

60

HepelueHHble Npobrnembl acTpoOHOMUN
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Tema ypoka

KonnyecTtBo yacoB

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

[ata
N3y4eHu
9

OnNEKTPOHHbIE LMGPOBLIE
obpasoBaTernbHble pecypchbl

KoHTponbHasa paboTta «3nemeHTbl aCTPOHOMUN 1
acTpPOMU3NKN»

1

62

O6o6watowmi ypok. Ponb gursmkm n actTpoHoMun B
3KOHOMMUYECKOWN, TEXHOSTOMMYECKOW, COLIManbHOW m
3TMYECKON chepax OeATerlbHOCTU YenoBeka

63

O6o6watowmm ypok. Pornb n mecto ¢omsmkm n acTpoHOMUM
B COBPEMEHHOW Hay4YHOW KapTuHE Mupa

64

O6o6watowmm ypok. Pornb domsmyeckon Teopun B
dopmMmnpoBaHnn npeacTaBneHn o pmnan4eckon KapTuHe
Mupa

65

O6o6watowmm ypok. Mecto cmamnyeckom KapTuHbl Mupa B
obLem pagy COBPEMEHHbIX €CTECTBEHHO-HAYYHbIX
npeacraBneHnin o npupoae

66

PesepBHbIn ypok. MarHuTHoe nosne. OnekTpomMarHMTHas
NHOYKLMS

67

PesepBHbIn ypok. OnTunka. OCHOBbI cneunanbHOM Teopumn
OTHOCMUTENbHOCTU

68

PesepHbin ypok. KBaHTOoBasA pusnka. QnemMeHTbl
aCTPOHOMMUM N acTPOGU3NKM

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d1784

OBLIEE KONMYECTBO YACOB IO NPOIrPAMME

68



https://m.edsoo.ru/ff0d1784

11 KJIACC

denepanpHas padouas nporpamma | @usnka. 10—11 kmaccel (0a30BbIN yPOBEHB)

IIpoBepsieMble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa30BaTeILHOM

NPOrpaMMmblI

Kon
MIPOBEPSEMOT0
pe3yabpTara

[IpoBepsiemMble MpeIMETHBIC PE3YJIbTaThl OCBOSHUSI OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMBbI CpETHET0 00IIero 0Opa30BaHUs

11.1

JleMOHCTpUpOBaTh Ha TMpUMEpax poidb U MeCTO (U3HUKH B
(OpMHpPOBAaHUN COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOU JEATEIIBHOCTH
JIOJIeH, LEeTOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBaTh TPAHUIIBI MPUMEHEHUS U3YUEHHBIX PU3NUECKUX MOJIETICH:
TOYEYHBINA JIEKTPUYECKUN 3apsf, AAepHAs MOJEIb aTOMa, HYKJIOHHAS
MO/I€JIb AaTOMHOTI'O SIJpa MPH pelIeHnn (PU3NYECKUX 3314

11.3

PacniosnaBath (¢usnueckue sBieHHUsS (TPOLECCH) U OOBACHATH UX
Ha OCHOBE 3aKOHOB »JJEKTPOJMHAMHKM M KBAaHTOBOM (PU3MKHU:
ANIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE€  JICWCTBHS ~ TOKAa,  B3aWMMOJCHCTBUE  MAarHUTOB,
AJIIEKTPOMArHWTHAS ~ MHAYKUHWSA, JCWCTBHE  MAarHUTHOTO  TIOJS
Ha TPOBOJHUK C TOKOM M JBIDKYUIMHCS 3apsll, JIEKTPOMArHUTHBIC
KOJeOaHWsI W BOJIHBI, MPSMOJMHENHOE pacnpoOCTpaHEHUE CBETA,
OTpPaKEHHUE, IIPEJOMIICHHE, uHTEppepeHuus,  audpakius u
MOJIApU3AIMs CBETAa, NUCTIEpCUs CBeTa, (poTodnekTpudeckuiit 3¢ ekt
(dpotoaddext), cBeTOBOE nmaBlieHWE, BO3HUKHOBEHHUE JMHEHYATOTO
CHEKTpa aroMa BOJOPOJA, €CTECTBEHHass M  HUCKYCCTBEHHAs
PaJIMOaKTUBHOCTh

11.4

OnuceiBaTh M3yYEHHBIE CBOICTBAa BelIeCTBA (BJIEKTPUUECKUE,
MarHUTHBIE, ONITUYECKUE, FIEKTPUUECKYIO IPOBOJUMOCTD PAa3INYHBIX
Cpeda) U DIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLECCHI), HCHOJIb3YS
dbu3uYecKre BEJIMYMHBL:  DJEKTPUYECKUN  3apsj, Ccujla TOKa,
ANEKTPUUYECKOE  HANpPSHKEHUE, JJIEKTPUYECKOE  COMPOTHUBJIIEHHUE,
pazHocTh noteHumanos, J/C, pabora Toka, MHIYKIHMS MarHUTHOIO
noyisi, cuina Awmmepa, cuia JlopeHla, WHAYKTUBHOCTH KaTYIIIKH,
SHEPrusl dJIEKTPUUYECKOTO M MAarHUTHOTO IOJIEH, MEepPUOJ M 4YacToTa
KoJieOaHU B KOJIeOATEIbHOM KOHTYPE, 3apsi/l U CUjla TOKa B MPOIecce
rapMOHUYECKUX  AJIEKTPOMArHUTHBIX  KojeOaHui,  ¢GOKycHOe
pacCTOSIHME M ONTUYECKas CHUJIa JIMH3bI; MPU OINKCAHUMU IPABHIIBHO
TPakTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMBIX BEIWYUH, UX

83
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0003HaUYeHUsI | CAWHUIBI; YKa3bIBaATb Q)OpMYJIBI, CBA3BIBAIOIIHNEC
JaHHYIO (l)I/ISI/I‘-IeCI(YIO BCIIMUUHY C JPYTUMHU BCIIMUNHAMU

11.5

OnuceIBaTh U3yYECHHBIE KBAHTOBBIE SBJICHUS U MPOLECCHI, UCIOJIb3YSI
(¢u3nyecKkue BEIUYUHBL: CKOPOCTH AJIEKTPOMATHUTHBIX BOJH, JTHHA
BOJIHBI M YacTOTa CBETa, SHEPIUs U HUMIYJIbC (POTOHA, MEPUOA
[oJIypacnazaa, BSHEpPrus CBA3M AaTOMHBIX SA€p; IPU ONHCAHHUU
MPaBUJIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOJIb3yEMBIX BEJIMYMH,
uX O00O3HAYEHUs W EAUHUIBI, YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOIIME
JaHHYIO0 (U3NYECKYIO BEJIUUUHY C APYTUMU BEITUYMHAMU, BHIYUCIISATH
3HAYEHUE (PU3NYECKON BEIUUHHBI

11.6

AHanu3upoBaTh (PU3WYECKHE TPOLECCHl W SBJICHHS, HUCHOJIb3YS
¢usznueckrue 3aKOHbl W NPUHOUIBL  3aKk0oH OMa, 3aKOHBI
MIOCJIEIOBATEIBHOIO M NapaJJIENbHOTO COEIWHEHHUs IMPOBOJIHHMKOB,
3akoH J[>xoyns — JleHna, 3aK0H 3JIEKTPOMAarHUTHOW MHAYKIUH, 3aKOH
OPSMOJIMHEWHOTO PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI [IPEIIOMIICHUSA CBETa, ypaBHEHUE OWHIITENHA
st pororddexta, 3aKOH COXpPAaHEHUS] IHEPTHUH, 3aKOH COXPAHCHUS
UMITyJIbCA, 3aKOH COXPAHEHUs >JIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHUsI MaccoBOrOo  yucia, nocryiarsl bopa, 3akoH
pPaAMOAaKTUBHOTO pacmaga; Mpd 3TOM  pas3jidyaTh CIOBECHYIO
(opMyIMpPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOE BBIPAXKEHUE U YCIOBHUS
(rpanuupl, 00J1aCTH) TPUMEHUMOCTH

11.7

OI'[pGI[GJ'ISITL HAIIPaBJICHUC BCKTOpAa HHAYKIHWHW MAIHUTHOI'O IIO0JIA
IMPOBOJAHHKA C TOKOM, CHUJIbI AMnepa Hn CHUJIbL HopeHua

11.8

CtpouTh U ONHUCHIBaTH H300paKEHUE, CO37aBaeMOE€ IIJIOCKUM
3€pPKAJIOM, TOHKOW JIMH30H1

11.9

BBITTOHITE 3KCIEPUMEHTHI TI0 MCCIICOBAHUIO (DU3UICCKUX SIBJICHUI
U TIPOIIECCOB C MCITOJIb30BAHUEM MPSMBIX U KOCBCHHBIX M3MEPCHHIA,
pu 3ToM (HOPMYyIUPOBaTh MPoOIeMy (3a7a4y) U TUIOTE3y YICOHOTO
DKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIIOKEHHOTO
000pyI0BaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBO/IBI

11.10

OcymiecTBiATh TpsiMbIE U KOCBEHHbIE H3MEpEHUs (U3HUECKUX
BEIIMYMH; TIPU ATOM BBIOMPATh ONTHUMAJLHBIN CIIOCOO H3MEpPCHHUS
U HCIOJb30BAaTh HW3BECTHBIE METOABl OIEHKH MOTPEIIHOCTEN
U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIIOJIH30BAHUEM
OpsSIMBIX ~ MU3MEPEHMIA; TpU ITOM KOHCTPYHUPOBATH YCTAaHOBKY,

84
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(¢uKcupoBaTh pe3yJabTaThl MOJYUYEHHOW 3aBHUCHUMOCTH (PU3NIECKUX
BEJIMYMH B BUE TaOIUI] ¥ rpaKOB, AeJaTh BBIBOJBI IO Pe3yIbTaTam
HCCIIEN0BAHMS

11.12

CobOmonare mpaBwia 0€30MacHOrO TpyAa MNpU  MPOBEACHUU
HCCIIEIOBaHM B paMKax y4eOHOro OJKCIEepUMEHTa, Yy4eOHO-
HCCJIEIOBATENIbCKONM U MPOEKTHOM JESTebHOCTH C HCIOJIb30BAHUEM
M3MEPUTEbHBIX YCTPOUCTB U J1a00paTOPHOT0 000py0BaHUS

11.13

Pemiath pacuerHsie 3a7a4u C SIBHO 3aJjaHHON (DU3UUYECKON MOJIEIbIO,
UCTOJb3ysl (PU3UYECKHE 3aKOHbI U NPUHLUIBI, HA OCHOBE aHalIMU3a
YCIIOBUSL 3aJaydl  BBIOMpATh (PU3UYECKYIO MOJENb, BBIICTSATH
¢du3nueckre BeIUYUHBI U (GOPMYJIbl, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATBHOCTD MTOJIyYEHHOTO 3HAYECHHUS
bU3UYECKON BEIIMUUHBI

11.14

Pemlate  kadecTBEHHbIE ~ 3aJayd:  BBICTPauBaTh  JIOTHUYECKHU
HEMPOTUBOPEYUBYIO LIETIOYKY PACCYKIECHUN C ONOPOW HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SBICHUS

11.15

Hcnonb3oBaTh MpU  pEHIEHUH Y4eOHBIX 337a4 COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU [UJISl TOUCKa, CTPYKTYpUPOBaHUS,
WHTEPIPETANA U TPEJCTABICHUS YUYeOHOM W HAYYHO-TIOMYJISIPHON
vH(pOpMaIK, TTOJTYUYCHHONW U3 Pa3JIMUHbIX UCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATh MOJyYaeMyt0 HHPOpMAIIKIO

11.16

OOBSCHATHh MPUHITUIIBI IEUCTBUSI MAIIWH, TPUOOPOB U TEXHHUUECKHUX
YCTPOMCTB; pa3ziuyaTh YCJIOBUS HMX O€30MaCHOTO HCHOJb30BaHUS
B [IOBCETHEBHOM KU3HU

11.17

[IpuBoauTH TpUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX yUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B 00BICHEHHE MPOLECCOB OKPYIKAIOILIETO
MHpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TeOpeTHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOMN
KU3HU JIJ1s1 o0ecreueHus: 0e30MacHOCTH Mpu 0OpalleHuu ¢ mpudopamu
U TEXHUYECKUMHU YCTPONCTBAMHU, JUISI COXPAHEHHS 30POBbS
U COOJNIONIEHHS HOPM DJKOJIOTMUECKOTO TOBEJICHUS B OKpYKaroeh

cpene

11.19

PaGoTath B rpyrie ¢ BBIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH,
IJIAHUPOBATh  pabOTy  TPYIIBI, PAIMOHATIBLHO  PACIPEICISIThH
00SI3aHHOCTH ¥ IUIAHUPOBATh JICSITEIBHOCTh B HECTaHJAPTHBIX
CUTyalUsAX, aJCeKBATHO OLICHMBATh BKJAJ KaXIOTO0 U3 YYaCTHUKOB
TPYIIBI B peIIEHNEe pacCMaTPUBAEMOU MPOOIeMbI
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IIpoBepsieMble 3J1€MEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMble 371EMEHTBI COAEPKAHUS
paszena | MpoBepAEeMOro
3JeMEHTA
4 DJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITOJIE. 9JIEKTPOMAT'HUTHA S NHAYKIUA

4.3.1 ITocTtossnHble MarHuThl. B3anmMoaeiicTBHE MHOCTOSHHBIX
MarHuToB

432 MarautHoe mnoJsie. BekTop MAarHMTHOW UWHIYKIIUU.
[IpuHuun cynepno3uuuu. JINHUA MarHUTHOM UHIYKIIUU.
KapTrHa nuHMI MAarHUTHOW MHAYKIHWH HOJISI TOCTOSTHHBIX
MarHUTOB

433 MarauTtHoe 1noJje NpoBOJHUKA ¢ TOkoM. KapTuHa nuHui
MoJIsl JUIMHHOTO MPAMOTO MPOBOJHHUKA W 3aMKHYTOI'O
KOJIBIIEBOTO TPOBOJHUKA, KATyIIKM C TOKOM. OTBIT
Opcrena. BzanmopaencTBrue npoBOJHUKOB C TOKOM

434 Cuna AMnepa, ee MOAYJIb U HAITPABJICHUE

4.3.5 Cuna JlopeHua, ee Moayib U HampasieHue. [[BrxkeHue
3apsSKEHHOM 4acTUIlbl B OTHOPOJAHOM MArHUTHOM IIOJIE.
Pa6ora cunsl JIopeniia

4.3.6 SIBneHHE DNEKTPOMArHUTHON UHAYKIIUU

4.3.7 [ToTok BekTOpa MarHUTHOW UHAYKIIUN

4.3.8 OJIC uHaykiyu. 3aKOH 3JIEKTPOMAarHUTHON WHIYKITUU
Qapanes

4.3.9 BuxpeBoe anexkrpuueckoe tnone. IJC  umHAYKIMU
B MIPOBOJIHUKE, JBYOKYIIIEMCS MOCTYIATEIBHO
B OJTHOPOJHOM MAarHUTHOM IOJIE

4.3.10 [IpaBuno Jlenna

43.11 NunyktuBHOCTE.  SIBIICHME  CaMOWHIYKIHH. DJ1C
CaMOUHIYKIUU

4.3.12 DHeprusi MArHUTHOTO TOJIsI KATYIIKU C TOKOM

43.13 DJIEKTPOMArHuTHOE T0JIe

4.3.14 TexHudyeckrue yCTpPOWCTBA: IOCTOSHHBIE  MAarHWTHI,

OJICKTPOMArHuThl, QJICKTPOABUTATCIIb, YCKOPHUTEIN
QJICMCHTAPHLBIX YaCTHUL, MHAYKIIMOHHAA IICYb
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4.3.15

[Ipaktnueckue paboThl. M3yueHue MarHuTHOro moJIs
KaTYILIKHU ¢ TOKOM. MccnenoBanue neiCTBUSI TIOCTOSSHHOTO
MarHura Ha paMKy ¢ TOKOM. McciemoBaHue sBIEHHUs
AJEKTPOMAarHUTHOM MHIYKIIUU

KOJIEBAHU A 1 BOJIHBI

5.1

MEXAHNYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KomebarensHass cucrema. CBoOOgHBIE KoOjJcOaHMS.
["'apmonunueckue KoJIcOaHMs. [lepuon, 4acToTa,
aMIuuTyaa u ¢dasza KojaebaHui

5.1.2

[IpyXuHHBIN MaATHUK. MaTeMaTHYECKUI MassTHUK

5.1.3

YpaBHeHue FapMOHUYECKHUX KoJIeOaHu M.
KunemaTtuueckoe U JTUHAMUYECKOE OINHCaHHE
K0J1€0aTeNbHOTO JBUKEHUS

5.14

[IpeBpaiienue 3Heprun Npy rapMOHUYECKUX KOJIeOaHUsX.
CBsi3b aMITUTYIbl KOJIEOAHUN HMCXOAHOM BETUYUHBI C
aMIUTATYJJaMU KOJIEOaHHUM €€ CKOPOCTH M YCKOPEHUS

5.1.5

Konebarenbubiit koHTYp. CBOOOHBIC 2JIEKTPOMArHUTHBIE
KoJIeOaHwmsI B UJcaTHbHOM KoJIe6aTeTbHOM
KOHTYpE. AHajilorusi  MEXIy  MEXaHMYECKUMH U
AJIEKTPOMarHuTHEIMH KosieOanusiMu. @opmyrna Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTUH B UJCATbHOM KOJIe0aTEIbHOM
KOHTYpe

5.1.7

BeiHykeHHBIE MexaHuuyeckue Kosiebanus. PesoHaHC.
Pe3onancHas kpuBasi. BeIHYXI€HHbBIE JIEKTPOMArHUTHBIC
KOJICOAHUS.

5.1.8

ITepemenHbIil Tok. CHHYCOUIAJIbHBIA IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) IMCPEMCHHOI'O TOKa. AMHJII/ITy,IIHOG
n HCﬁCTBYIOHlee SHAYCHUC CHUJIbI TOKA W HAIIPSIIKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTso, nepenayda
U OTpeOJIEHUE AIEKTPUUECKON SHEPTUU. IKOJIOTHIECKUE
pUCKH npu MIPOU3BOJICTBE ANEKTPUUYECKOU
sHepruu. KynbTypa UCHOIB30BaHUS AJIEKTPOIHEPTUU
B [TIOBCEIHEBHOM KU3HU

5.1.11

Texauueckue ycTpoiicTBa: cericmorpad, dMeKTPUISCKUAN
3BOHOK, JIMHUU 3JIEKTpoIepeaad
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5.1.12

[IpakTnueckue pabotel. lccrnenoBanue 3aBUCHMOCTH
nepuoja MaiblX KojieOaHUM rpy3a Ha HUTH OT JJIMHBI
HUTU U MaccChl Ipy3a. MccaegoBanue nepeMeHHOro Toka
B Lend U3  IOCIENOBATEIBHO  COEIUHEHHBIX
KOHJICHCATOpa, KaTyIlIK! U PE3UCTOpa

5.2 MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 Mexanuuyeckrue BOJIHBI, YCIIOBUS PacHpOCTPAHEHHS.
[Tepuon. CKOpoCTh pacnpOCTpaHEHUS! W JIJIMHA BOJHBI.
ITonepeuHble U NPOAOIBHBIE BOJIHBI

5.2.2 HNurepdepennus u audpakiius MeXxaHHIECKUX BOJIH

523 3BykK. CkopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa TOHA.
TemOp 3ByKa

524 DJIEKTPOMarHuTHHIE ~ BOJHBI.  YCJIOBUA  W3Iy4YCHUS
AJIEKTPOMArHUTHBIX  BOJH. B3auMHasg  opueHTauus
BEKTOPOB E, B1 V B 3JIEKTPOMarHuTHOM BOJIHE B BAKYYME

5.2.5 CBolicTBa  BJEKTPOMArHUTHBIX  BOJIH:  OTPa)KCHHUE,
IPEJIOMJICHUE, MoJIsipy3aIus, U pakims,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH

5.2.6 [[lxkana  >MeKTpOMarHUTHBIX  BOJH.  [IpuMeHeHwue
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7 [IpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Pannonokanus.
DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KaroIeil cpeibl

5.2.8 TexHu4ecKkne yCTpoMCTBa: My3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBas JUAarHOCTUKA B TEXHUKE U MEIMIIMHE,
pazap, paauONpUEMHUK, TEIEBU30p, AaHTEHHA, TelaedoH,
CBU-neun

53 OIITUKA

5.3.1 [IpssMonuHEHOE pacpOCTpaHEHUE CBETA B OJJHOPOIHOU
cpene. JIyd cBera

532 Otpaxxenne  cBeTa. 3aKOHbI  OTpPaXXEHUsS  CBETa.
[TocTpoenue n300paxeHuit B MIOCKOM 3epKaje

533 [Ipenomnenue cBeTra. 3aKOHBI TIPEIOMIJICHUSI CBETA.
AOCOIIIOTHBIN MTOKa3aTelb MPEIOMIICHUS

534 [lotHOE BHYTpeHHEE oOTpaxeHue. lIpenenbHblt yroa

IMOJIHOTO BHYTPCHHETO OTPAKCHUA
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535

Hucnepcus ceeta. CiioxkHBIN cocTaB Oeoro cera. [[Ber

5.3.6

CoOwuparoniyie ¥ pacceuBarolue JUH3bL. TOHKas JIUH3A.
®doKyCcHOE pacCCTOSHHE U ONTHYECKas Cujla TOHKOU
auH3bl. [locTpoeHune u300pakeHU B COOMPAIOIINX U
pacceuBaromux JnH3ax. Dopmyna TOHKOW JIMH3HIL.
YBenn4eHne, 1aBaeMoe JMH30U

5.3.7

[Ipenenbl n(pUMEHUMOCTH T€OMETPUUECKON ONITUKHU

5.3.8

WNutepdepentuss  cBeta. KorepeHTHBIE  MCTOYHUKH.
VYcaoBus HaOMOACHUS MaKCUMyMOB W MHUHHMYMOB B
UHTEPPEPECHIIMOHHON KapTUHE OT JBYX CHH(}A3HBIX
KOTCPEHTHBIX HCTOYHUKOB

5.39

Hudpakaus ceera. udpaxinuonnas pemeTka. YciaoBHe
HAOMIOJEHUST TJABHBIX MAaKCHMYMOB TIpH TaJICHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha  JUPPAKIHUOHHYIO
pEIIeTKY

5.3.10

[Tonapu3zanus ceera

5.3.11

Texnuueckue ycTpoiCTBa: O4YKH, Jyma, (oroammapar,
MPOEKIIMOHHBIM  ammapar, MHMKpPOCKON,  TEJIECKOTI,
BOJIOKOHHAsl ~ ONTHKA, JU(GpaKIMOHHAS  pEIIeTKa,
MOJISIPOU T

5.3.12

[IpakTnueckne  pabotel.  M3mepenue  mokazarens
npenomiieHus. HMccnemoBaHue CBOWCTB HM300paKEHUM
B TuH3ax. Habmoenne qucnepcuu ceeTa

6 SJIEMEHTBI CIIELIUAJIBHOW TEOPUU OTHOCUTEJIBHOCTU
6.1 ['pannnpl TPUMEHMMOCTH  KJIACCUYECKOM MEXAHUKHU.
[TocTtynaTel TEOpUM OTHOCHUTEIIBHOCTH: UWHBAPUAHTHOCTD
MOAYJIE CKOPOCTM CBE€Ta B BakyyMe, MPUHLHUI
OTHOCUTENBHOCTH DUHINTEIHA
6.2 OTHOCUTENBHOCTh ~ OJIHOBPEMEHHOCTH.  3aMEJICHHE
BPEMEHH U COKpaIllCHUE JJTUHBI
6.3 DHEprus ¥ UMITYJIbC CBOOOTHON YaCTUIIbI
6.4 CBsi3b Macchl C JHEPrUel U UMITYJIBCOM CBOOOJHOMU
YaCTHUI[bl. DHEPrHUsl TOKOSI CBOOOHOM YaCTULIbI
7 KBAHTOBAA ©OU3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKN
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7.1.1 ®oronsl. opmyna [Inanka cBs3u 3HEPTrUU POTOHA C €T0
4acTOTOW. DHEPrus U UMITYJIbC POTOHA

7.1.2 OtkpeiTie u wuccnenoBanue (oroadpdexra. OnbIThI
A.T". Cronerona. 3akonbl (hoTodddexra

7.1.3 VYpaBuenue OiHmTeitHa 1151 poroaddexra. «KpacHas
rpanuna» horodddexra

7.14 JaBnenue ceeta. OnbiTel I1.H. JleGeneBa

7.1.5 XHWMHUYECKOE IEUCTBUE CBETA

7.1.6 Texnuueckue ycTponcTBa: (HOTOIIEMEHT, (POTOAATUUK,
coJIHeYHasi baTapest, CBeTOUO/T

7.2 CTPOEHUE ATOMA

7.2.1 Mopens atoma Tomcona. Ombitel  Pesepdopna
110 UCCJIEIOBAaHUIO CTpoeHUs aTtoMa. [ imanerapHast Moaenb
aToma

7.2.2 [Toctynatel bopa. Uznydenne u moriomienne (HOTOHOB
Opyu TEepexoie aroMa ¢ OJHOTO YPOBHS DHEPruu
Ha Aapyroi. Bunbl criektpoB. CHEKTp YpOBHEW >HEPrUu
aToma BOJIOpoJa

7.2.3 ple cBoMcTBa dacTtull. Bomuel 1e Bbpoiis.

Iy aJli3M. Hudpaxims

7.2.4 CHoHTaHHOE W BBIHYXIEHHOE M3Jy4YEeHHUE. Y CTPOMCTBO
Y IPUHLMN paboThI 1a3epa

7.2.5 TexHHU4eckue  yCTPOMCTBA:  CIIEKTPAIBHBIA  aHAIU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP

7.2.6 [Ipaktnueckue paboTel. HabOmogeHue auHEHYATOrO
CIIEKTpa

7.3 ATOMHOE S4/1PO

7.3.1 Metoapl HaOMIOACHUS W PETHCTPAIMN DJIEMEHTAPHBIX
YaCTHI]

7.3.2 OtkpeiTie pagunoakTuBHOCTH. OmnbiThl Pesepdopna mo

OTIPEJICTICHUIO COCTaBa PAJUOAKTUBHOTO U3ITyUCHHS.
CgoiictBa anbda-, Oeta-, ramMmma-usinyuyeHus. BrusHue
PaIMOaKTHBHOCTH Ha KHUBBIC OPTaHU3MBI
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7.3.3

OTtkpeiTHE NpOTOHA U HeWTpoHa. HykiioHHas Mopeinb
anpa ['eiizenOepra — MBanenko. 3apsg sapa. MaccoBoe
yucio sapa. M3oromnsl

7.3.4

Anb(a-pacnan. DJIEKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnan. ['amMma-uzmydyeHue. 3aKOH PaJUOAKTUBHOIO
pacnana

7.3.5

DHeprus CBs3U HYKJIOHOB B sijipe. S nepHbie cuibl. Jedext
MAaccChI sapa

7.3.6

Snepuble peakuuu. [leneHre u CUHTE3 AP

7.3.7

Anepusbiii peaktop. TepmosimepHbiii cunte3. [IpoGiaembl
U TEpPCIEKTUBBI SIACPHOM IHEPTETHKU. DKOJIOTHUECKUE
ACIIEKTHI AICPHON IHEPTETUKHU

7.3.8

OneMeHTapHble  4YacThlbl.  OTKpBITHE  MO3UTPOHA.
DyHIaMEHTAIIBHBIE B3aUMOICUCTBUS

7.3.9

TexHuueckne yCcTpoucTsa: JO3UMETp, kamepa BunbcoHa,
SJICPHBIN peakTop, aToMHass 6ombOa

7.3.10

[IpakTuueckue padotsl. MccnenoBaHue TpEeKOB YacTHUIL
(mo rotoBbIM (oTOrpadusiM)

SJIEMEHTBI ACTPO®U3NKHA

8.1

Bun 3BesmHoro HeOa. CosBe3nusi, SpKUE 3BE3JbI,
IJIAHETHI, UX BUAUMOE JIBM)KCHUE

8.2

Conneunas cucrema. IlmaHeTsl 3€MHON  TpYMIIBI.
[InaHeThI-TUTaHTBI U UX CIIYTHUKH, KAPJIMKOBBIC IJIAHETHI.
Masrie Ttesia CoJTHEUHOU CUCTEMBI

8.3

Connne, ¢orochepa wu  armocdepa. ConHeuHas
AKTUBHOCTD

8.4

Ncrounnk sueprun CoiHIA U 3BE3]T

8.5

3Be31bl, MX OCHOBHBIE XapaKTEpUCTHKU: Macca,
CBETUMOCTb, pPaJHyC, TEMIIEpaTypa, HX B3aUMOCBS3b.
JlnarpamMa  «CIIEKTpaJbHBIA KJIACC — CBETUMOCTBY.
3Be3[pl TJIaBHOM IOCIEAOBATEIBHOCTH. 3aBHCHUMOCTh
«macca —  CBETMMOCTb» U1  3B€3J  TIJIABHOU
NOCJIE0BATENBHOCTH

8.6

Buytpennee CTpPOCHUE 3BE3/I. CoBpemeHHbIE
IpEeACTaBICHUS O MPOUCXOXKICHUH U 3BoJtoIMU CoJiHIIa
U 3B€3[. DTambl )KU3HU 3BE3]
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8.7 Mneunstii Ilyte — nHama Tamaktuka. ChnupanbHas
CTpyKTypa l'allakTuku, pacupeneieHue 3Be3/, rasa
u meutH. Ilonoxenue n aBmwxkenne ConHia B ["amakTuke.
[Tnockas u chepruueckast moAcucTEMbI [ aTlakTUKN

8.8 Tunsl ranaktuk. Paguoranaktuku u kBazapel. UepHble
JBIPBI B sIApax rajJakTUK

8.9 Bcenennas. Pacmupenue Bceenennoit. 3akon XaOoOua.
Pazberanue ranmaktuk. Bospact u paaumyc Bcenennoit,
Teopuss  bombmoro  B3peBa. Mogenp  «ropsueu
Bcenennoi». PenukroBoe nsnydenue

8.10 Macmrabnas ctpykrypa Bcenmennoit. MeraranakTuka.
Hepemennsie mpo6ieMbl aCTPOHOMUH

YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

®uswka,10xit.,A.B. I'paues , B.A.Iloroxes, 6-¢ uznanue, Mocksa, «Benreus-I ped»
Owusuka 11xi., A.B. I'paues, B.A. Iloroxes, 2-¢ u3ganue, Mocksa, «Benrteus-I"ped»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Iaardopma «Poccuiickasi 3J1eKTPOHHAA 1IKOJIa»
http://resh.edu.ru.

«Poccuiickas snexTpoHHas wmkona» (mamee POI) - 3To oTkpeiTas obOpa3zoBaTenbHascpena, TIe
MOTYTIOJIYYUTh 3HAHUSHA PYCCKOM SI3BIKEBCE JKENAIOIINE, B TOM YHCIIe IPOKHUBAIOIINE 32 PyOeKOM.

BochoBynpoekta POIIl jnernu MHTEpakTUBHBIEYPOKHM IO BCEMIIKOJIBHBIM NPEIMETaM, KOTOpBIE
BKJIFOYAIOT KOPOTKMUBHIEO POJUK C JIEKIUEHYUNUTENs, 33aJa4YUUyNPAKHECHUSUI 3aKpEIUICHUS
HOJYYEHHBIX 3HAaHUIM OTPaOOTKM HAaBBIKOB, a TAaK K€ IIPOBEPOYHBIEC 3aJaHUSIIS KOHTPOJISLyCBOCHUS
Marepuana. YIpaKHEHUS U 3aJa4d MOXKHO IPOXOAUTHHEOTPAaHUYEHHOE KOJIUYECTBOPA3, OHU HE
OpPENoNaraloT  OICHUBAaHMAM(DHUKCAMU  OLEHOK. IIpoBepouHble 3aJaHUSHE MOJPAa3yMEBAIOT
MOBTOPHOTO TIPOXOXKACHUS —CHCTEMA(PUKCUPYETPE3yIbTaTHIMXBBIMOIHEHHS 3apPETHCTPUPOBAHHBIMU
M0JIb30BaTEISIMUMHAATON OCHOBE (OPMUPYETCSl CTaTUCTHKAYCIIEBaEMOCTH y4yeHHKa. Bupeoponuku c
JEKIUSAMUAYUYUTENCHIONONHAIOTCS  WIIIOCTpalluaAMy,  (GparMeHTaMHM M3  JOKYMEHT&JIbHBIX U
Xy/10’KECTBEHHBIX (PMIIBMOB, ayauodaiiiamu.

«Y4u.py»

https://uhi.ru/

Caiitr conmepxxut Oonee 30 ThicAd OOydarOUUMX 3aJaHUN, PEryJsSpHbIE ONUMIHUAABI U MapadoHBI,
MOJIe3HbIE BEOWHApBI W PACCBUIKM JUIS  JajbHe#mero mnpodeccnoHansHOTO pasButws. Habop
OecIIaTHBIX CEPBUCOB YUHW.py: HMHTEPAKTUBHBIC 3aJaHUs, BUICO3AHATHS CKJIACCOM, JOMAIIHUE
UTIPOBEPOYHBIC PA0OTHI, CTATUCTUKA JOCTHKCHHUN YUEHUKA UTPAHCIISIIUN OHJIAWH-YPOKOB C YUHTEIISIMHU.
®usuka B mkoge —HTMLS/Flafsh/ ®u3zuka/Anumanusa/Cumyasiuu

https://www.vascak.cz/

Ha caiite pa3menieHbl aHUMaIMM U CUMYJISLMU 110 BceM pasfenaM ¢usuku: Mexanuka. ['paBuranus.
Mexanndyeckue KoyieOaHUs W BOJHBL. MOJEKyIsapHas (U3MKa U TEPMOAMHAMHKA. DIIEKTPOCTATHKA.
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Onexktpuyeckuil Tok. [TomynpoBoAHUK. DIEKTPUUECKUI TOK B KUIAKOCTIX. DIEKTPUUECKHI TOK B Ta3ax
u Bakyyme. MaruutHoe none. [lepemennsiii Tok. Ontuka. CTO. Atomuas pusuka. SnepHas dpusnka.
@enepabHbIi HHCTHTYT NMeJIAroru4ecKuX u3MepeHuii

www.fipi.ru

Ha caiite pa3sMmemieHbl HOPMAaTHBHO- TMPaBOBBIE JOKYMEHTHI, JAEMOBEPCHIO, CIEIH(PUKAIIHIO,
Koau(UKaTOp, OTKPBITBIA Oank 3amanuii [MMA. AHanuThyecKue HUMETOJUYECKHE MAaTepHAIIbIIIO
noaroToBkeyvamuxcs k A

O¢puunanbublil nHGopMannoHHblil noptaa EID

www.ege.edu.ru

Ha caiite pa3mernieHbInHGOPMAITMOHHBIE MaTePHANIBINIOOpTaHU3auu MpoBeAeHUIOET'D

Caiit uznareabcrBa «IlpocBemenue»

WWW.Prosv.ru

Ha caiite pa3zMeleHbIMETOTUYECKUE MATEPHUAIIBINIO MTPEAMETY

W3naTensCTBONPEAOCTABISIET OECIUIATHBIM OCTYN K AJIEKTPOHHBIM BEPCHUSM YUeOHO-METOIUYECKHX
KOMIUIEKCOB, BXomsmux B DenepanpHblii mepedeHb. JlocTym OyaeT pacnpoCTpaHSAThCS Kak Ha
y4eOHUKH, TaK U Ha CHEIUAIbHbIE TPEHAXKEPHI AT OTPAOOTKU U 3aKPEIUICHHUS MONYyUYEHHBIX 3HAHUI.
[Tpu 3TOM [T pabOTHI ¢ yYeOHHKAMU HE TOTPEOYETCs OIKITIOYCHIS K HHTEPHETY.

Kopnopanus «Poccuiicknii yaeOHUK)

https://rosuchebnik.ru/

Ha caiite pa3MeleHbIMETOIUYECKHE MAaTEPUAIIBITIO TPEAMETY

On-line mkona«®oxchopa»

https://foxford.ru

Ha caiite pa3MeneHbIMETOIMYECKIE MAaTEPUATIBINIO TPEAMETY, TIO MOATOTOBKEYUAIINXCS K OJTMMITHA1aM
du3nyecKHne 0JMMINAAbI IIKOJIbHUKOB

http://www.physolymp.ru

Ha caiite pa3MeleHbIMEeTOIUYECKHE MAaTEPUAIIBINO MOATOTOBKEYYAIIUXCS K OJMMITNAaam

CailT noaAroToBKM HalUMOHANBbHBIX KoMaHa Poccuiickoii ®egepanum k MexayHapoaHoil
onumnuaae no ¢pusznke [IPhon MexayHapoaHoil ecTecCTBEHHOHAYYHOM oJiuMnuaae auopos 1JSO
http://4ipho.ru

Ha caiite pa3zMeleHbIMEeTOIUYECKHE MAaTEPUAIIBINO MOATOTOBKEYYAIIUXCS K OJMMIINAIam

3aouHas pusnko-rexnuveckas mkoaa MOTHU

http://school.mipt.ru

Ha caiite pazMenieHbBIMETOANYECKHE MATEPUAIIBITIO MOATOTOBKEYYaIIUXCA

OnuMnuaaHas mWKoJIa Mo Kypey «JKcnepuMeHTadbHas pusukay

http://edu-homelab.ru

Ha caiiTe pa3MeleHbIMEeTOIUYECKHE MAaTEPUAIIBINIO MTOATOTOBKEYYAIIUXCS

Hudopmannonno odpazoBaTe/bHbIi pecypc 1Jis Ne1aroros

http://www.profile-edu.ru

Ha caiiTe pa3menieHsl MaTepraibl TOMETOAUKE 00yUYeHUs, TIeIarOrHKe, a TaK XKenpopuibHOe 00ydeHne
B LIKOJIE, I€1arOTMYECKUE TEXHOJIOIMH, KOPPEKIIMOHHA I1€1arOTuKa.

e  http://www fizika.ru/— cant gnga yuntenen usnku, ydawmxcsa 7-9 Knaccos 1 nx pogutenen

e  http://nuclphys.sinp.msu.ru/— saaepHasa umsmka B MHTEPHETE — NONYNAPHO O HayKe, CTb pa3gen and
LKonbHUKOB. NMpoekT kadeapsbl 0bLen saepHon dusnkn gpusmdeckoro akynsteta MY
ocyulecTtsnsaeTca npu nogaepxke HAMAD MI'Y

e http://kvant.mccme.ru «KBaHT»: Hay4HO-NONYNAPHbLIN PU3MKO-MaTEMATUYECKUI XKYpHaT

e  http://www.fizika.ru Pusnka.py: cant gna npenogasartenemn u yyalmnxca

e hitp://nuclphys.sinp.msu.ru AgepHas dunsmka B IHTepHeTe
e  http://www.gomulina.orc.ru BupTyanbHbii METOONYECKUA KAOUHET yuntenst hnsnkn n aCTpoOHOMUM

e http://iso.pippkro.ru/dbfiles/sites/geom_optic/ leomeTpudeckasi ontuka
e http://ffizzzika.narod.ru 3aga4ym no msnke ¢ peLeHnsaMmn
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denepanpHas padouas mporpamma | @usuka. 10—-11 knaccsl (6a30BbIil ypoBEHb)

http://elkin52.narod.ru 3aHnmaTenbHast guanka B BONpocax M 0TBETAX: CANUT 3aCMy>KEHHOro yunTens
P® B. EnbkuHa

http://www.school.mipt.ru 3aouHas dunanko-TexHudeckas wkona npy MOTU

http://ifilip.narod.ru MHdopmaLUmMOHHbIE TEXHONOTMM B NpenogaBaHnn U3NKK:

cant U.4. dununnoson

http://www.decoder.ru OHnaiiH-npeobpasoBaTenb eaUHNL, U3MEPEHUS

http://www fizika.asvu.ru Npoekt «Bca dunsmkar

http://www.irodov.nm.ru PelueHuns 3agay 13 y4ebHMKOB No uranke

http://marklv.narod.ru/mkt/ Ypokn no monekynspHown cdoumamke

http://physics.nad.ru ®u3unka B aHUMMaUuax

http://www.marklv.narod.ru ®u3uka B wkone: caut M.B. JIbBoBCKOro

http://physics03.narod.ru dunsmka BoKpyr Hac

http://www.abitura.com ®usnka ana abutypueHrta

http://teachmen.csu.ru ®nsmkam _ npenogaBatensiM U CTyAeHTam

http://physicomp.lipetsk.ru ®n3nkomn: B NOMOLLb HauYNHaOLWEMY PUINKY

http://www.elementy.ru 3nemeHTbl: NONYNSPHbIA CaluT O PyHAaMEHTaNbHON Hayke
http://class-fizika.narod.ru/vu7.htm Knacc!Hasa cdmsmka gna nobosHaTenbHbIX
http://www.all-fizika.com/article/index.php?id_article=110 BupTyansHble nabopaTopHbie paboTsl NO
usnke

http://seninvg07.narod.ru/004_fiz_lab.htm

http://www.uchportal.ru/dir/4-1-0-3253 Yuntenbckui noptan
http://prezentacii.com/po-fizike/ MNopTan roToBbIX Npe3eHTaLmin

http://soksvet.ucoz.ru/index/video_demonstracii_po_fizike/0-106 LLikonbHas «Puama»
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