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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usmke 6a30BOro ypoBHs Ha ypOBHE CpeIHEro 001mero oopa3oBanus
pa3paboTaHa Ha OCHOBE TOJIOKEHHI U TpeOOBaHUU K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
obpazoBarenpHON TporpaMmbl, mpeacTtaBieHHbIXx B ®I'OC COO, a Ttakxke ¢ yuyérom
denepanbHOi pabouell MporpaMMbl BOCIUTAHUS U KOHUEMUWUA NPENnoJaBaHus y4eOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHbIX oOpraHuzanusx Pocculickoit @exaeparuu,
pealln3yIoluX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Conepsxanue nmporpaMMbl 1o (GU3HKE HaIpaBiIeHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTuHbl MHUpa oOydarommxcs 10—11 kmaccoB mpu oO0yueHUM HX (PU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IEATEIbHOCTHOrO noaxoaa. [Iporpamma no ¢usuke
cootBercTByeT TpeboBanusiM GI'OC COO k m1aHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U
METanpeMETHBIM pe3yJbTaTaM OOyYeHMs, a TaKXKe YYHUTHIBAeT HEOO0XOAUMOCTh
peanu3ald MEXIPEIMETHBIX CBsi3e (PU3MKM C €CTeCTBEHHO-HAyYHBIMU Yy4e€OHBIMU
npenMeramMu. B Hell ompenensiorcs OCHOBHbIE 1€MW HM3ydeHUs (U3MKA Ha YpOBHE
cpenHero oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE pPE3yJIbTaThl OCBOCHMS Kypca (U3HKU:
JMYHOCTHBIC, METAMPEMETHBIC, IPEAMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma no pu3suKe BKIIOYAET:

e IUIAHMpPYEMBIE PE3yJIbTaThl OCBOEHHUA Kypca (pU3uMku Ha 0a30BOM YpOBHE, B TOM

YHCIie MPEAMETHBIE PE3yIbTaThl M0 rogamM 00y4eHHUs;

e couepkaHue yueOHoro npeamera «Ousuka» no rogam 00yyeHus.

dusnka Kak Hayka o Hambojee OOMHUX 3aKOHAX MPUPOJBI, BBHICTyMas B KayecTBE
y4eOHOTO MpeaMeTa B INKOJE, BHOCUT CYIICCTBEHHBIN BKJaJ B CHUCTEMY 3HAaHHA 00
okpy>xatoieM mupe. [IkoapHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIM AJ11 €CTECTBEHHO-
HAy4YHbIX Y4YE€OHBIX MPEJAMETOB, IOCKOJbKY (PU3MYECKHE 3aKOHbI JIEKAaT B OCHOBE
IPOIIECCOB U SBJICHUM, M3y4aeMbIX XHMHEH, Ouonoruei, (usmueckoi reorpadueit u
actpoHomuei. Mcronbp3oBaHne U aKTUBHOE TPUMEHEHUE (DU3UUIECKUX 3HAHUN OTPEACIsIeT
XapaKkTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHMU B cdepe PHEPreTHKU, TPAHCIOPTa,
OCBOEHHUS KOCMOCA, MOJyYEHUSI HOBBIX MaTEPUAJIOB C 3aJJaHHBIMH CBOMCTBAMH M JIPYTHX.
N3yueHune (GuU3MKM BHOCUT OCHOBHOM BKJIAJ B (POPMUPOBAHUE €CTECTBEHHO-HAYUYHOM
KapTUHBI MUpa O0O0ydarmuxcs, B (popMuUpOBaHHE yMEHUW TPUMEHSITh HAYYHBIA METO]I
MO3HAHUS MIPHU BBITIOJTHEHUU UMHU YUE€OHBIX UCCIICTOBAHMM.

B ocHoBy kypca ¢uzuku st ypoBHSI CpeIHET0 00IIero o0pa3oBaHus MOJIOKEH Pl
UJEN, KOTOPbIE MOYKHO PaCCMaTpUBaTh KAK MPUHLIUIBI €M0 MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBMM € HEM Kypc SBISETCA JIOTHYECKHU
3aBepUIEHHBIM, OH COJIEPKUT MaTepHal M3 BCEX pa3fesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW Matepuasl Kypca GU3UKH O00OBEAUHEH
BOKpYT pu3nueckux teopuid. Begymum B Kypce siBisieTcs: opMupoBaHUe IpeICTaBICHUN
O CTPYKTYPHBIX YPOBHSAX MATEPHUH, BELIECTBE U IOJIE.



Hoesa  eymanumapuzayuu. EE peanuzanusi mpennonaraeT — MCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (GU3NISCKON HAYKU, OCMBICIICHHE CBS3HM Pa3BUTHSI (GUBUKH C
pa3BuTHEeM OO0IIecCTBa, a Takke C MHPOBO33PCHUECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOoOIIeMaMu.

Hoesa npuxnaomnoii nanpaenennocmu. Kypc (Gu3MKy mpeanosiaraeT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHMUYECKUX M TEXHOJOTHYECKUX MPUJIOKEHUN U3yYEHHBIX TEOPUN U
3aKOHOB.

Hoes skonocuszayuu peanu3yeTcsl MOCPEACTBOM BBEACHHS JIEMEHTOB COJEP KAHMS,
HOCBSIIIEHHBIX HAKOJIOTMYECKUM MpOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJOTUH, a Takke OOCYXACHHS MpoOJIeM palMOHAIbHOIO
IPUPOAOIIONB30BAHUS U SIKOJIOTUYECKON O€30MacHOCTH.

CrepxHEBBIMU DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEIHEro 0OIero
oOpa3zoBaHMs SBIAIOTCS (uznueckue Teopuu ((pOopMHpOBAaHUE MPEACTABICHUI O
CTPYKType TOCTPOEHUS (PU3NYECKOW TEOpuH, poiau (PyHAAMEHTAJIbHBIX 3aKOHOB U
IOPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPUPOJE, TpaHHUIAX MPUMEHUMOCTHU
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOIIECCOB).

CucTeMHO-AeSTeILHOCTHBIN MOAX0/ B Kypce (DU3UKU peau3yeTcsl MPEeXIe BCEro 3a
CU4€T OpraHM3allM SKCIEPUMEHTAIBFHOM JesTeNbHOCTH oOydvaromuxcs. /s 6azoBoro
YPOBHS Kypca (PU3UKU — 3TO UCIHOJIB30BaHUE CUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IIporpaMme 1o ¢pusznke o0beTUHEHBI
B OOIIMII CIIMCOK YYCHWYECKUX MPAKTUIECKUX paboT. BrineneHne B ykasaHHOM TEpeyHe
1a00opaToOpHbIX pabOT, MTPOBOAMMBIX JJS KOHTPOJS U OICHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30oBaTEeIbHOIO IMpOIEecca MCXOJs M3 OCOOCHHOCTEH IUIAaHMPOBAHUS U
ocHameHus kabuHera (usuku. [lpu 3TOM OOecneunBaeTcsi OBIaJeHUE OOYyYarOITUMUCS
YMEHUSIMU MPOBOJUTH KOCBEHHBIE U3MEPEHHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH U MIOCTAHOBKY OTBITOB 1O IPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yneisieTcsl pelIeHUI0 PacuéTHRIX M KaueCTBEHHBIX 3anad. [lpu
3TOM JJIsl PAacUETHBIX 33a4 IPUOPUTETOM SBIIAIOTCS 3a/1a4H C SIBHO 3aJJaHHOU (hU3HUECKON
MOJIENIbI0, TIO3BOJISIONINE MPUMEHSITh H3YyYECHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak U3
OTHOTO pa3ieNia Kypca, TaK W HWHTErpUpys 3HAHUS U3 pa3HbIX pazaenoB. Jlmus
Ka4yeCTBEHHBIX 3aJa4 MPUOPUTETOM SBJISIOTCS 3a/laHus Ha OOBICHEHHE MPOTCKAHUS
¢u3znyeckux SBICHUM U TMPOLIECCOB B OKpY)KAIOIIEH JKU3HM, Tpedyromme BbIOOpa
¢uznyeckoil MoAeNu Al CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ tpeboBanusiMu PI'OC COO k MarepHaibHO-TEXHUUYECKOMY
oOecreueHunto yueOHOro mpotecca 6a30Bblil ypoBeHb Kypca (DU3UKU HA YPOBHE CPETHETO
o011ero 00pa3oBaHUs JOKEH U3Y4YaThCs B YCIOBHSIX MIPEIMETHOTO KabuHeTa GU3UKH WU
B YCIIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB €CTeCTBEHHO-HAy4YHOTO IuKia. B
kaOuHere GU3HKK JODKHO OBITh HeoOxoaumoe Js1abopaTtopHoe oO0OpydoBaHUE s
BBITIOJIHEHUS YKa3aHHBIX B MpPOTpaMMe MO (PU3MKE YUEHHMUECKUX MPAKTUYECKUX padoT U
JEMOHCTPALIMOHHOE 000pYA0BAHHUE.



JlemoHCTpaninoHHOE 00OpyAOBaHHE (POPMUPYETCS B COOTBETCTBUHM C MPUHIIUIIOM
MUHUMAJIBHON  JIOCTATOYHOCTH M OOCCIICUMBACT IIOCTAHOBKY IIEPCUYMCICHHBIX B
porpaMme 1o (HU3UKe KIFOYEBBIX JEMOHCTPAIIAN TS HCCIISOBAHUS N3YIaeMbIX SIBICHUN
U TIPOIECCOB, OMIMMPUYECKUX W (PYHIAMEHTAIbHBIX 3aKOHOB, WX TEXHHYECKHX
IIPUMEHEHHM.

JlabopaTopHoe 000pyJ0BaHUE Il YYEHUUECKUX MTPAKTUYECKUX paboT hopmupyercs
B BUJC TEMAaTHYECKHX KOMIUICKTOB M 00ECIIEUYMBACTCS B pPacuére OJHOTO KOMIUICKTa Ha
IByX oOyuaromuxcs. TeMaTndeckue KOMIUICKTHI JA0OPaTOPHOTO 000PYIOBAHUS JOJKHBI
OBITh TIOCTPOEHBI HA KOMITJIEKCHOM HMCIIOJIb30BAaHUH aHAJIOTOBBIX U ITU(POBBIX MPUOOPOB,
a TaKKe KOMITBIOTEPHBIX U3MEPHUTEIIbHBIX CUCTEM B BUJIE HU(PPOBBIX JIA0OPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

e (GoOpMHpPOBAHHWE WHTEPECAa W CTPEMIICHHSI OOYYaIOIUXCS K HAYYHOMY HM3yYCHHUIO
PUPOBI, PA3BUTHE WX MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

e pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJAE IMO3HAaHUS U (PopMUpOBaHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PCHHMS KakK pe3yJbTaTa H3Y4YCHUS OCHOB
CTpOCHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopMHpOBaHUE yMEHUN OOBSCHATH SBJICHHUS C HCIOIh30BaHUEM (DHU3UIECKUX
3HAHUH ¥ HAYYHBIX JOKA3aTeIbCTB;

e (¢dopMHpOBaHHUE TIPEACTABICHUN O pOJAM (PU3MKK IS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrxeHne 3Tux 1eneil ooecrneynBaeTcs perieHneM CIeAyoIuX 3a1ad B MpoIecce

U3y4YeHUS Kypca (U3UKU Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus:

e TPUOOpETEHHE CHCTEMbl 3HaHUN 00 O0O0mUX (UBHUYECKUX 3AKOHOMEPHOCTSX,
3aKOHaX,  TEOpUsX,  BKIIOYAs  MEXAHWKY,  MOJEKYJSpPHYIO  (U3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3HKHY;

e (GopMHpOBaHWEC YMEHUU TMPUMEHATH TEOPETHUYCCKUE 3HAHWUS MJisi OOBSICHCHUS
dbu3HYeCcKuX SBICHUNA B MPUPOJE W IS MPUHSTHS MPAKTHYECKUX PEIICHUN B
MOBCEAHEBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB pENICHHS Pa3jIMYHbIX 33]a4 C SBHO 3aJaHHON (U3UYECKOU
MOJIENbIO, 3a/a4, MOJPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3MaHHME (DHU3HUECKON
MOJIEJH, aJICKBATHON yCIIOBUSM 3a/1a4H;

e TIOHMMaHWE (PU3NYECKUX OCHOB U MPHUHIUIIOB JEUCTBUSI TEXHUYECKUX YCTPOUCTB
U TEXHOJOTHYECKUX MPOIECCOB, MX BIUSAHUS Ha OKPYKAIOUIYIO CPEIY;

e OBJIAJICHHEC METOJJaMH CaMOCTOSATEILHOTO TUIAHUPOBAHUS M IPOBEACHUS
GU3MYEeCKUX OKCIIEPUMEHTOB, aHAJIW3a W HWHTEpOpeTanuu WH(OpMaIuy,
oTpeeeHs JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJIbTaTa;

e CO3JaHHWE YCJIOBHM JUIsl Pa3BUTHUS YMEHUW IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH.



Ha n3ydenue pusuku (6a30BbIi ypOBEHb) Ha YPOBHE CpeIHET0 00111ero oopa3oBaHus
otBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB
(2 yaca B HEZEIIO).

[Ipenyaraemserii B mporpamMme 1o (PU3MKe MepeydeHb JJA00PATOPHBIX M MPAKTHIESCKUX
paboT SBISIETCS PEKOMEHAOBAHHBIM, YUUTEINb JIETAET BHIOOP MPOBENCHUS JIaA0OPATOPHBIX
paboT 1 OMBITOB C YUYETOM MHAUBUAYATBHBIX OCOOCHHOCTEH 00YyYarOIINXCS.

COILEPKAHUE OBYUEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT O O3HAHUSA

®u3nka — HayKa o npupoje. HayuHbsie MeTOABI MO3HAHUA OKpYIKaromiero mupa. Posb
AKCIIEPUMEHTA U TEOPUH B MPOIECCE MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HUKE.

MopenupoBanue (U3MYECKUX SBICHUHM U 1poueccoB. Hayunble rumnoressl.
dusnyueckre 3aKOHBI W TEOPHH. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUA.

Ponbs u mecto ¢usuku B GOpMHUPOBAHUM COBPEMEHHOW HAYYHOH KapTHUHBI MUpa, B
MPAKTUYECKOMN NEATEIbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBblie ¥ U(PPOBHIE U3MEPUTETbHBIE PUOOPHI, KOMITBIOTEPHBIC TATIYNKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKeHUE. OTHOCUTENBHOCTh MEXAaHUYECKOro ABHKEHUS. Cucrema
oTcuéra. Tpaekropus.

[Tepemernienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE
MaTepualbHOW TOYKH, WX TMPOCKIMUM HA OCH CHUCTeMBbl KoopauHaT. CloxeHue
MIEPEMENIEHUMN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥  PaBHOYCKOpPEHHOE TpsMOJIMHEWHOe nBWkeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs], IyTU U IMEPEMELICHUS MaTepUaJIbHOU
TOYKH OT BPEMEHHU.

CBoOomHOE TIazieHue. Y CKOPEHHE CBOOOTHOTO MaICHUS.

KpuBonuuennoe nBuxenue. J[BUKEHUE MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJIF0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas cKOpocTh. [lepron u
yacToTa oOparnieHus. LleHTpocTpeMUTEeIbHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE IMPUMEHCHUE: CIHIOMETp, IBUKCHUE
CHApS10B, LICMIHBIE U PEMEHHBIE NIEPEAYN.

Jlemoncmpayuu

Mopens cucteMbl OTCU€Ta, WILIIOCTPALMS KHUHEMAaTHYECKUX XapaKTEPUCTUK
JIBIKCHUSL.



[IpeoOpazoBanne IBUKEHUN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnionenue nBukeHus Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPHU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTu Ipu ABUKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydyenne HEpaBHOMEPHOTO JBWXKEHUS C LEJIbK OINPEIEICHUsT MIHOBEHHOU
CKOpOCTH.

HccinenoBanue  COOTHOLIEHHS  MEXAY IyTAMM, [POHMICHHBIMH TEJIOM 34
NIOCJIEIOBATENBHBIE PABHBIE MPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBHKEHUU C
HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBUKEHUS MIAPHUKA B BA3KOM KUAKOCTH.

N3yueHune aBuKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuniun orHocurensHocTH ['anmumnes. Ilepswiii 3akoH HeroTona. MHepumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akon HproToHa aiis
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOUEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepas kocMuuecKkast CKOPOCTb.

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

Tpenue. Buabl Tpenus (Mokosi, CKoibxkeHus, kaueHust). Cuia tpenusi. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXEHHS W cuia TpeHus mnokosa. Kospoumment tpenus. Cuna
CONPOTUBJIEHUS MIPU JBUKEHHUU TeJA B )KUAKOCTHU WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT Ccuiibl OTHOCUTENBHO OCH BpaieHus. llnedo cuibl. YcnoBus paBHOBecCHs
TBEPAOIO Tena.

TexHuyeckue yCTpoOMCTBA M IPAKTUYECKOE NMPUMEHEHUE: NMOIIUIIHUKY, JIBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenune nHepUUH.

CpaBHeHHE MacC B3aUMOJEHCTBYOIIUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenue cu.

CiioxeHune cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAehopMaiuu.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJICHHH.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAUEHHSI U CKOJIBYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul



N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YNOPYIOCTH, BO3HUKAIOUIMX B IPYXKUHE H
pPE3MHOBOM 00pasiie, oT ux aedopmariuu.

HccnenoBanue yciioBruil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynsc MarepuanbHOW TOYKM (TeNla), CUCTEMBI MaTEpHANIbHBIX Touek. Mmmyibe
CUJIbl W M3MEHEHHWE UMIIyJbca Tena. 3aKOH COXPAaHEHUS HMITyJIbca. PeakTuBHOE
JBHKCHUE.

Pabora cusbl. MOIIHOCTD CUIIBL.

Kunetnueckass »oHeprusi martepuanbHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[lorenumanbHas sHeprud. lloTeHuuanbHas BSHEpPrus ynpyro aeGopMUPOBAHHON
npyxuHsbl. [loTeHunanpHas sHEprus Teaa BOJIU3U NOBEPXHOCTH 3EMJIH.

[ToTeHumanbHbIE ¥ HEMOTEHUMAIbHBIE CUJIBL. CBsA3b padOTHI HEMTOTEHIMATIBHBIX CUII C
U3MEHEHHEM MEXAHUYECKOM SHEPruM CUCTEMbI Tel. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPIUMu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KONED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa NOTEHIIMATBHON YHEPTUHN B KHHETUYECKYIO U OOpPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenue abCONIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u padOTHI CHIIBI C UK3MEHEHUEM MEXaHWYECKOM IHEPruu Teja Ha
IIPUMEpPE PACTKEHUsI PE3UHOBOIO JKI'yTa.

Pasznes 3. MousiekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUYECKOM TEOPUM M UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapaktep ABWKEHUS U
B3aUMOJICCTBUS YaCTHUIL] BEIIECTBA. MOJIEIM CTPOEHUS Ta30B, KUAKOCTEW U TBEPBIX TEIl
U 00BbSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pa3Mepbl MOJIEKY!I.
KonnuecTtBo BemectBa. [locTtosiHHass ABoraapo.

TeruoBoe paBHoBecue. Temnieparypa u e€ usmepenue. llkana remneparyp Llenbcusi.

Mopens wuneanbHoro raza. OCHOBHOE YpPAaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUHU HUJCATBHOTO Tra3za. AOCOJIOTHas TeMIlepaTrypa Kak Mepa CpeaHed KUHETUYEeCKOU
SHEpPruM TEIUIOBOrO ABMKEHHUs 4vactull ra3a. lllkana temmneparyp KenbBuna. ['a3zoBble



3aKOHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akoH JlanpToHa. M3omponecchl B
UJieaIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencraBicHUE
U30IPOLIECCOB: U30TEPMa, U30X0pa, N300apa.

TexHuueckue ycTpoicTBa M MPaKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, J0Ka3bIBAIOIIME AUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu MOJEKYI
OPraHUYECKUX COCITUHECHUN.

OnbITel 10 1P PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onsita lTepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSL.

Mopnens, HIUTFOCTpUpYyoIIas MPUPOAy JABICHHUS ra3a Ha CTEHKU COCYya.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UICAILHOTO T'a3a, U30MPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Omnpenenenre mMacchl Bo3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHU o0BhEMa
KOMHATBhI, JABJICHUS U TEMIIEPATYPbI BO3yXa B HEM.

Hccnenoanne 3aBUCMMOCTH MEXKTY ITApaMETPaMH COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMoauHaMuueckas cucteMa. BHyTpeHHsIsl SJHEPTHsS TEPMOAUHAMUYECKON CUCTEMBI
u crnocobsl e€ uzMenenus. KommdecTBo Termiorel M pabora. BHyTpeHHsisi 3Heprus
OJIHOATOMHOT'0 MJEAJBbHOr0 Tra3a. Buael Temnonepenadn: TemIONPOBOAHOCTb, KOHBEKIIHS,
V3JIy4eHUE. YJelbHas TEIUIOEMKOCTh  BemiecTBa. KoaW4decTBO  TEIUIOTHI  IIPHU
TeIUIonepeaaye.

[Tonsitue 06 agnabatHom mporecce. [lepBriii 3akoH TepmoauHamuku. [Ipumenenue
NEPBOro 3aKOHa TEPMOJMHAMUKH K U3ompolieccaM. ['paduueckast naTepnperanus padboTsl
rasa.

BTropoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOIE.

TeroBbie Marmuubl. [IpUHIUNBL ASUCTBUS TEIJIOBBIX MamuH. [IpeoOpazoBanus
SHEPTUU B TEIUIOBBIX MamuHax. KodguimeHT mone3Horo AeHCTBUS TEIJIOBOM MaIlTUHBI.
Huxn KapHo u ero kod3¢p@UIIMEHT TMOJE3HOTO JEUCTBUA. DKOJIOTHYECKHue MpoOIeMbl
TETUIOPHEPTETUKH.

TexHnueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHUE: JIBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJOIWIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHyTpeHHEN SHEPTUM TeJla IPU COBEPIICHUU pabOThI: BBUIET MPOOKU U3
OYTBUIKH O] ICUCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3gupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUACOIEMOHCTPALIMS).

N3menenue BHyTpEeHHEH SHEPTUH (TeMIlepaTyphl) Teja IpU Terionepeaye.

OnpIT M0 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIIHBIM OTHUBOM).



Mopenu mnapoBoi TypOWHBI, JIBUTATENsl BHYTPEHHErO CrOpaHUs, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

N3mepenne yaenpbHON TEIII0EMKOCTH.

Tema 3. Acpecammnivie cocmoanua eeuyecmea. Dazoevie nepexoovl

[TapooGpazoBanue u KoHJeHcauus. Mcnapenue u kumeHue. AOCOIIOTHasS W
OTHOCUTENBbHAS BJIAXKHOCTh BO3ayxa. HaceliueHHeli mnap. YjaenbHas — TEIUIOTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

Teépmnoe Ttemno. Kpucrammuueckne u amopdHble Tena. AHH3OTPONUS CBOMCTB
kpuctaiioB. Kunkue kpuctamibl. CoBpeMeHHble Martepuansl. [liaBinenue wu
KpUcTai3aus. Y aenbHas Teraora miasieHus. Cyonumarus.

YpaBHeHuUE TEIIOBOrO OajaHca.

TexHHYeCcKHe yCTPOUWCTBA U MPAKTUYECKOE IMTPUMEHEHHUE: TUTPOMETP U IICUXPOMETD,
KQIOPUMETP, TEXHOJOTHM TIOJYUYEHUS COBPEMEHHBIX MAaTepUalioB, B TOM YHUCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBa HACBILICHHBIX TTAPOB.

Kunenue npu noHMKEHHOM JABIICHUU.

Crioco0Obl u3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanust  MiaBJieHUsI KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHCTpanust KpUCTasIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomul

N3mepenre OTHOCUTENBRHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoguHAMMKA

Tema 1. Inekmpocmamuka

OnekTpusanus Tesl. OJIEKTpUYECKHi 3apsi. J(Ba BuAa 3JIEKTPUUYECKHUX 3apsi/iOB.
[IpoBOHMKH, IUANEKTPUKA W IOJYIPOBOJHUKH. 3aKOH COXPAHEHHUS JJIEKTPUYECKOIO
3apsja.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodedyHBIM DIEKTPUYECKUN 3apsll.
Onektpuyeckoe nojie. Hanpsox€HHoCTh 3nekTpuueckoro nois. [IpuHuoun cynepno3zuuuu
ANEKTPUYECKUX Mosei. JIMHNN HapsKEHHOCTH 3JIEKTPUIECKOTO TOJIS.

PabGora cun snekrpocrarnyeckoro noss. I[loreHuman. Pa3HOCTH NOTEHLMANOB.
[IpoBOIHUKM W JAMDJAEKTPUKH B  DJIEKTpPOCTaTHYECKOM mose. Jludnekrpuyeckas
IPOHULIAEMOCTb.

Onektpoémkocts. KonaeHcaTop. ONEKTPOEMKOCTh IUIOCKOIO  KOHJEHCATOpA.
OHeprus 3apsHKEHHOr0 KOH/IEHCATopa.

TexHuueckue  yCTpOHWCTBA M IPAKTUYECKOE  INPUMEHEHHE:  DJIEKTPOCKOIL,
ANEKTPOMETP, IJIEKTPOCTATUUECKAS 3allHUTa, 3a3€MJICHUE IIEKTPOIIPUOOPOB, KOHAEHCATOD,
KOIHUPOBAJIBHBIN anmapar, CTpyHHbINA IPUHTED.



Jlemoncmpayuu

YCTpONUCTBO U IPUHILIUII ICHCTBUS DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOoBOHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIeKTpOCTaTUYECKasK 3aLIUTA.

JIMAIIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUIONIAAY ILIACTHH,
PACCTOSIHUSI MEXK]ly HUMU U TUDJICKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBHUSI CYLIECTBOBAHUSA 3JIEKTPHUUYECKOTrO TOKa. McToOuHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsixkenune. 3akon OMa 114 yyacTka Lenu.

DIJIEKTPUYECKOE  CONPOTHUBIICHUE.  YJAECIbHOE  CONPOTUBICHUE  BEHIECTBA.
[TocnenoBaTenpHOE, MapaIeIbHOE, CMEIIIAHHOE COETMHEHUE TPOBOJHUKOB.

PaGota snexrpudeckoro toka. 3akon Jlxoyns—Jlenna. MomHOCTh 3JIEKTPUUECKOTO
TOKA.

DIIEKTPOABIKYIAsl CWjia U BHYTPEHHEE CONPOTHUBIIEHUE HCTOYHHUKA TOKA. 3aKOH
OmMa ni71st moTHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMmbikaHue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPJIBIX METALIOB. 3aBUCHUMOCTb COINPOTUBJICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass U MPUMECHasi MPOBOJUMOCTH MOJYTPOBOIHUKOB.
CaoiictBa p—n-niepexoja. IlomynpoBogHUKOBBIE TPHUOOPBI.

DJIEKTPUYECKUM TOK B pacTBOpax M pacIuiaBax 3JEKTPOIUTOB. DIEKTPOJIUTHUECKAS
TUCCOLUALNS. DIEKTPOIIU3.

DIJIEKTpUUECKU TOK B Ta3zax. CamMOCTOSATENbHBIH W HECAMOCTOATENIbHBIA pa3psi/l.
Mounus. 1ma3ma.

TexHUueckne yCTpOWCTBA U IMPAKTHUYECKOE MPUMEHECHUE: aMIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKU TOKa, DJIEKTPOHArpeBaTeNbHbIE MPHUOOPHI, SJIECKTPOOCBETUTEIBHbIE
puOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBII MO, TEPMUCTOPHI U (HOTOPE3UCTOPBHI,
MOJTYIPOBOAHUKOBBIN JINO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIKECHUS.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, TJIOIIAAN
MONEPEYHOr0 CEYEHUS U MaTeEpHAIIA.

CMelnraHHoe COeIMHEHUE MMPOBOIHUKOB.



[Ipssmoe  u3MepeHue  JJIEKTpOABMKYIIEH  cwibl.  KopoTkoe — 3ambIkaHue
rajbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTD BO31yXa.

OaHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yyeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne sneKTpOABMAKYIIEM CUJIbI HCTOYHMKA TOKA M €r0 BHYTPEHHETO
COITPOTUBIICHUS.

Hab6nronenue snekrponusa.

MexnpeaMeTHbie CBA3U

Nzyuenune kypca ¢puzuku 6a30Boro ypoBHs B 10 Kjacce OCYIIECTBISETCS ¢ YIETOM
COJIEPKATENIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTUKH, OMOJOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Meowcnpeomemnule nonsimusi, CBI3aHHBIE C U3yUYEHUEM METOJI0B HAYUYHOT'O MTO3HAHUS:
sIBJICHUE, HAy4YHbIH (pakT, runoresa, pusnyeckas BeIUYUHA, 3aKOH, TEOpHs, HaOJII0ICHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, MOJENb, U3MEPEHHUE.

Mamemamuka: peuieHue CHUCTEMbl ypaBHEHHWH, nuHeWHas GyHKuus, mnapaboda,
runepOoiia, ux rpadukd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIMHU: CUHYC, KOCHUHYC,
TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBl W HX
MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: wmexanuyeckoe [BWKEHHME B JKMBOW mpupone, nuddysus, ocmoc,
TEMJI000MEH JKUBBIX OPraHu3MOB (BUIBI TEIUIONEpPENayd, TEIUIOBOE pPaBHOBECHUE),
3JIEKTPUYECKUE SBJICHUS B )KUBOM IIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHHUE BENIECTBA, CTPOCHUE aTOMOB W MOJEKYJ, MOJb
BEIIIECTBA, MOJIApHAsT Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEN, KUAKOCTEM M Ta30B,
AIEKTPUYECKUE CBOMCTBA METAIIOB, AJIEKTPOJIMTUYECKAS TUCCOLMALIMS, TaJIbBAaHUKA.

l'eoepaghus: B1aXXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABWIKCHHM C HMCIOJIH30BAHUEM MEXaHM3MOB, YYET
TPEHHUS B TEXHUKE, NOAIIMIIHUKHA, HWCMIOJIb30BAaHWE 3aKOHA COXPAHCHUS HMIYJbCa B
TEXHUKE (pakeTa, BOJOMET W JpPYyrue), JABUratrellb BHYTPEHHETO CropaHus, HapoBas
TypOuHa, OBITOBOW XOJOIWUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH TOJYYEHUSI COBPEMEHHBIX
MarepuaioB, B TOM YHUCJIE HAHOMATEpUAIOB, U HAHOTEXHOJIOTHMH, DJIEKTPOCTATHYECKAS
3alluTa, 3a3E€MJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTPYUHBIN IIPUHTED,
3JIEKTpOHArpeBaTEIbHbIC TPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Pa3znen 4. JiaekTpoauHAMHMKA
Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS



ITocTosiHHBIE MarHuThl. B3anMoielicTBUE TTOCTOSSHHBIX MAarHUTOB. MarHuTHoOE I10JI€.
Bekrop marHutHOM MHAyKUuH. [IpuHOMI Cynepno3svuvu MAarHUTHBIX IToJed. JInHuum
MAarHUTHOM HWHAYKUMU. KapTuHa JHUHUNA MarHUTHOW WHAYKIUU TOJ MNOCTOSTHHBIX
MarHuToOB.

MarnutHoe MoJie TPOBOJHUKA C TOKOM. KapTWHa JIMHUN WHAYKIIMA MAarHUTHOTO
TIOJI JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3AMKHYTOI'O KOJIBLIEBOT'O MPOBOJHUKA, KATYIIKH C
ToKOM. OnbIT Dpcrena. BzauMoieiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOIyJib U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MOIysib M HalpaBlieHHE. J[BUKeHUE 3apsiKEHHOM YacTUIbI B
OJTHOPOJHOM MarHuTHoM Tosie. PaGora cuitbl JlopeHiia.

SIBneHne SIEKTPOMArHUTHOM HHAYKIUU. [IOTOK BEKTOpa MAarHMTHOM WHIYKLHH.
DIIEKTPOABIKYIIAS CUJIA MHAYKIIMHU. 3aKOH 3JICKTPOMArHUTHOM UHAYKUINU Dapajes.

Buxpeoe anekTpudeckoe mnojie. DIEKTPOABHXKYIIAS CUIa UHAYKIIMU B TPOBOJHHUKE,
JBUKYILIEMCS TTIOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTS. SIBnenne CaMOMHIYKIINH. DIIEKTPOABMXKYIIAS cuia
CaMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOJABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTULl, MHIYKIIMOHHAS
1eYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTI'O IyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PEKTPOMArHUTHON UHIYKIIUU.

[Ipasuio Jlenua.

3aBUCHUMOCTh  3JIEKTPOJBIDKYILEH CUJIbI HHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKaA.

SIBneHne caMOMHAYKIUH.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yyeHne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue nercTBrsI HOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue saBIeHUS 3JIEKTPOMAarHUTHOW MHIYKIIUH.

Pa3gen 5. KoJsie0anus v BOJIHBI



Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KO1eO0aHUA

KonebarenbHas cucrema. CBOOOIHBIC MeXxaHWYeCKHe KoJsieOanus. ['apmMoHMYEcKue
koneOanus. Ilepuon, yactora, ammuutyna u (asza koneOaHuid. [Ipy>KMHHBIA MasTHUK.
MareMaTtnyeckuii MasATHHK. YpaBHEHHE TapMOHHWYECKHX KoseOanuid. IIpeBpaiuenue
SHEPIUH MPU TaAPMOHUYECKUX KOJIEOaHUX.

KonebarenbHblil KOHTYp. CBOOOHBIE 3JEKTPOMAarHUTHBIE KOJNIEOaHUSI B MJ1€aIbHOM
K0J1e0aTeTbHOM KOHTYpe. AHAJIOTUs MEXKIYy MEXaHWYECKHMMH M 3JEKTPOMArHUTHBIMU
koneOanusimu. @Popmyna TomcoHa. 3aKOH COXpaHEHUS DBSHEPrUM B HUACAIBHOM
K0J1e0aTeTbHOM KOHTYPE.

[IpencraBinenne o 3aTyxamomMX KojieOaHUSX. BbIHyXIeHHbIE MeXaHHYECKUE
kosiebaHus. PezoHanc. BbIHy & 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMsL.

[Iepemennsbiil Tok. CHHYCOUIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKA. AMIUIMTYTHOE U JEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA M HAIIPSKEHHUS.

Tpancdopmarop. [Ipon3BoacTBO, epeava u MOTpeOICHUE IEKTPUIECKON IHEPTUH.
OKOJIOTHYECKHE PUCKH IIPU IMPOM3BOACTBE 3JIEKTpO3Hepruu. KyibTypa HCIIOIB30BaHUS
AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUM dJIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KojeOaTeabHOW  CUCTEMbl  (NIPYKUHHBIA WK
MaTE€MaTUYECKUN MASTHHUK).

Habnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMsl  (3aBUCUMOCTH  CHJIBI TOKa M HANpsOKEHUS OT BPEMEHHW) s
AJIEKTPOMATrHUTHBIX KOJIEOAHUIA.

Pesonanc mpu  mocienoBaTENbHOM — COCAMHEHWUH  PE3UCTOPA,  KATYyLIKH
MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY JIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIA MAJbIX KOJICOaHHM Irpy3a HA HUTU OT AJUHBI
HUTHU U Macchl rpy3a.

HccenenoBanue INEPEMEHHOTO TOKA B LENM M3 IOCIEAOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckue  BOJHBI, ycioBusi — pacnpoctpanenus. llepuon.  CkopocTb
pacrnpocTpaHeHus U JJiMHa BOJHbBL. [lonepeunsie U nponosbHble BOIHBI. MHTEppepeHuus
U 1udpakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.



OJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3Iy4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnuas opuentauus BexktopoB E, B, V B anexkrpomarHutHoi BojHe. CBoiicTBa
ANEKTPOMATHUTHBIX BOJIH: OTpPA)XXEHUE, MpEeJOMJIEHUE, Moysipu3anus, Iudpakius,
uHTephepeHus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[ITkana 3neKTpOMarHuTHHIX BOJIH. [I[puMeHEeHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Pamnookamus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPELBI.

TexHuyeckue  yCTPOWCTBA M IPAKTHUYECKOE  IPUMEHEHWE:  MY3bIKAJIbHBIC
MHCTPYMEHTHI, YyJIbTPAa3ByKOBas JUAarHOCTHKAa B TEXHUKE W MEAULMHE, paaap,
paauonpuéMHUK, TeNIEBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pa3oBaHue U pacIpoOCTPaHEHUE MOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue unrepdepenninu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habnronenue cBsA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOU
KOJIeOaHMUIA.

UccnenoBanne CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPA)XXEHHUE, IPEIOMIICHHUE,
noJyigpu3anus, 1upakuus, THTEpPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeiHOE pacpOCTpaHEHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBeta. ToUE€UHBIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHuii B MIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOJIOTHBIM MOKa3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpakenue. IIpenenbHblil yroil ojJHoro BHyTPEHHETO
OTPAKEHHUS.

Hucnepcust ceeta. CiaoxHbIN cocTaB Oenoro cseta. Ler.

Cobuparoniye u paccerBarouiie JuH3bl. ToHKas auH3a. DOKYCHOE PacCTOSIHUE U
onTHYecKas cuja TOHKOW JMH3bL IlocTpoenne wn300pakeHHil B coOuparolux u
pacceuBaromux JiMH3axX. GopMysia TOHKOM JIMH3bI. Y BEIMUEHUE, 1aBAEMOE JIMH30MU.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOJIIOICHUSI MAaKCUMYMOB M MHHHUMYMOB B HWHTEP(PEPEHIIMOHHOM KapTUHE OT ABYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. JudpaxkinmoHHas pemi€éTka. YcClIOBUE HAONIOJACHHS TJIaBHBIX
MaKCHUMYMOB IPU NaJ€HUH MOHOXPOMAaTUYECKOTO CBETA Ha JUPPAKIUOHHYIO PEIIETKY.

[Tonmapuszanus ceera.



TexHu4yeckre ycTpoiCcTBa U MPaKTHYECKOE IPUMEHEHHE: OUKH, Jyna, ¢oToanmnapar,
MPOCKIIMOHHBINA anmapaTr, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AUGPaKIIMOHHAsS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsiMmonuHetHOE pacnpoCTpaHEHHUE, OTPAKECHHUE U TIpesIoMIIeHHE cBeTa. OnTudyeckue
IPUOOPHI.

[TonHoe BHYyTpeHHEe oTpakeHue. Mojiesb CBETOBO/IA.

HccnenoBanue cBOMCTB M300payKEHU B TMH3AX.

Mojienu MUKPOCKOIIa, TeJIECKOTIa.

Habmronenune natepdepeHInu cBera.

Habnronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIILI0 TU(GPAKITMOHHON PEIIETKY.

Habmronenue nossipu3anum cBera.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3Mmepenue nokazaresns mpeaoMIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHUI B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIEHUAJIBbHON TEOPHUH OTHOCUTEILHOCTH
['pannnpl TPUMEHMMOCTH KJIACCHYECKOW MexaHuku. [locTynarsl cnennanbHOU
TEOPUU OTHOCUTEIBHOCTU: NHBAPUAHTHOCTh MOJIYJISI CKODOCTH CBETA B BAKYYME, IPUHIHUII
OTHOCHUTEJIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU U COKPAILICHUE JJINHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBsi3b Macchbl C SHEPTUEN U UMITYILCOM PESITABUCTCKON YaCTHUIIbI. DHEPIUsl MOKOS.

Pasznes 7. KBanToBast pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonbl. opmyna [lnanka cBs3u 3Hepruu (GOTOHA C €r0 YACTOTOW. DHEPTUs U
UMITYJIBC (DOTOHA.

OtkpeiTue u wuccienaopanue ¢dorodpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
doroadpdexra. YpaBHenue OunmrTeiiHa mia  (otodddexra. «KpacHas rpaHHLa»
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JICUCTBHUE CBETA.

TexHuyeckne yCTpPOMCTBA M NPaKTUUECKOE MpPUMEHEHHue:  (OTOIIEMEHT,
dboTomaTumK, coTHeUHas 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.



HccnenoBanne 3akoHOB BHeNIHETo GhoTodddexTa.
CBeToauon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -YacTHII.
[Tnanerapnas monens aroma. [loctynarsl bopa. M3znydenne u nornoiieHue GOTOHOB pH
IIEPEXO/IE aTOMa C OJTHOI0 YPOBHS SHEpPruu Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN
SHEPIruM aToMa BOAOPOJA.
BonnoBeie cBoiictBa wactuu. Bomuel ge bpoinna.  KopnyckyssipHO-BOJIHOBOM
Ty aJiu3M.
CHOHTaHHOE U BBIHYKJIEHHOE M3JTy4YECHHUE.
TexHuueckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIIEKTPAJIbHBIM aHaIN3
(CHEKTPOCKOIT), Ja3ep, KBAHTOBbIA KOMIBIOTEP.
Jlemoncmpayuu
Mognens onbita Pezepdopna.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
HaGnronenue TMHeHYaThIX CIEKTPOB U3ITyUYEHHS.
Jlazep.
Vyenuueckuii sxcnepumenm, 1ab6opamopusie pabonol
Habmronenue nuHeyaToro crnekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIUE  CJIOKHOCTb  CTpOeHMS  sAnpa. OTKpsITHE
paanoaktuBHOCTH. OmnbITel Pesepdopaa mo ompeneneHuro cocTaBa pagHOAKTHUBHOIO
n3nyuyenus. CpoiictBa anb(a-, 6eTa-, raMMa-u3nydeHus. BiausHue paanoakTUBHOCTH Ha
KUBBIE OPTAHU3MBI.
OTtkpeITHE TTpOTOHA U HEeWTpoHa. HyknonHas Mozaens siapa I'eiizenoepra—lBaneHko.
3apsia siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbba-pacnaa. DIEKTPOHHBIH M TO3UTPOHHBIN Oera-pacmaj. [ amMMma-usmydeHwue.
3aKOH paAMOaKTUBHOTO pacnaja.
DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT macchl siapa.
SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.
Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoOieMbl M MEPCHEKTUBBI AIEPHOM
DHEPreTUKH. DKOJIOIMYECKUE aCIEKTHI SIACPHON SHEPTETUKH.
DJieMeHTapHble YacTHIlbl. OTKPBITHE O3UTPOHA.
Mertoabl HAOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHII.
@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pM3HUeCcKOl KapTUHBI MUpA.
TexHuyeckre yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: JTO3UMETpP, KamMmepa
Buinbcona, simepHbiit peakTop, aToMHasi 6oM0a.
Jlemoncmpayuu
CUY€TUrK MOHU3HUPYIOIIMX YACTHII.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpekoB yacTull (110 roTOBBIM (hoTorpadusm).

Pa3znen 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BUTHUS acTpOHOMHH. lIpukiagHoe W MHMPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMMH.

Bup 38€31H0r0 HeOa. Co3Be31us, ApKUE 3BE3/IbI, TUIAHETHI, UX BUANMOE JIBUKEHUE.

ConuHeuHas cucrtema.

Counnne. ConHeuyHast akTUBHOCTb. Mcrounuk sHeprun CosiHIa U 3BE37. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKH. [narpamMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTb». 3BE3/bI
IJIaBHOM TOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY ISl 3BE3]T TJIABHOM
nocye10BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpeMEHHBIE MNPEACTABICHUS O
MPOUCXOKIECHUH U 3BOJIIOIMU COJIHIIA U 3BE3/]. DTalbl XKU3HU 3BE3I.

Mueunsiit [Tyts — Hama ["anaktuka. [Tonoxenue u asuxenue CoiHia B ['amakTuke.
Tunel ranaktuk. Paguoramaktuku v kBazapsl. UEpHBIE OBIPHI B sIApPAX TaJaKTHK.

Bcenennas. Paciumpenue Beenennoid. 3akon Xa06uma. Paz6eranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaOntonenuss HEBOOPYKEHHBIM  TJIa30M € HCMOJb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JIJIsi OTPEJICIICHHsI TTOJI0KEHNUS HEeOECHBIX O0BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usd CEeBEpHOro MOoJyIapus U IpKUE 3BE3/bI.

Habmronenus B reneckon JlyHsl, manet, Mueunoro I1yTu.

O0o01maomiee NOBTOPEHUE

Ponp pu3ukm u acTpOHOMUU B DKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIUATBLHOU U
ITUYECKON cdepax IesTETLHOCTH YeJIOBEKa, POJb W MECTO (M3HKKM W aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, POjib (U3HUEecKol Teopuu B (HOPMHUPOBAHUU
OpencTaBlIeHUd O (PU3MYECKON KapTHUHE MHUpa, MECTO (PU3MYECKOM KapTHUHBI MUpa B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPECTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢uzuku 6a30Boro ypoBHs B 11 Kjacce oCyIIECTBISETCS ¢ YUETOM
coJiepKaTelIbHbIX MEXKIPEIMETHBIX CBSI3eM C KypcamMu MaTeMaTUKHU, OWMOJIOTMH, XUMHH,
reorpaduu U TEXHOJOTHH.

Medsicnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHUEM METO/I0B HAYUYHOT'O TTO3HAHMUSL:
SBJICHUE, HAYYHBIH (PakT, Tumores3a, (pu3ndyeckas BeIWYNHA, 3aKOH, TEOpHs, HaOJII0ICHHE,
SKCIEPUMEHT, MOAECIUPOBAHUE, MOJEINb, H3MEPEHHE.

Mamemamuka: penieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMU:
CHHYC, KOCHHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPbl W MX IMPOEKUMH HAa OCH KOOpPJHHAT, CII0KEHUE BEKTOPOB, IPOU3BOIHBIC



AJIEMEHTApHbIX (DYHKUIMH, NPU3HAKU MOJOOUS TPEYTOJIbHUKOB, OMNPEIENICHUE IUIOIIAIu
IIOCKUX (puryp u o6bE€ma Ted.

buonocusa: >nekrpuyeckue sIBICHUS B )KMBOUM MPUPOJE, KoJeOaTeIbHbIE IBHKEHUS B
YKUBOW IIPUPOJIEC, ONTUYECKUE SBJIICHUA B JKMBOM NPUPOJE, NECUCTBUE PATAALIMU HA KUBBIC
OpraHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTA/UIMYECKasd CTPYKTypa TBEPABIX TeEl,
MeXaHU3Mbl 00pa30BaHUsI KPUCTAIIIMYECKON peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpagusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pyHd, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEACKAZAHUE 3EMIIETPSCECHUN.

Texnonocua:  JMHUM  DJIEKTpPOIEpenad, TIEHeparop  IEPEMEHHOrO0  TOKa,
JIEKTPOABUTATEb, UHAYKIIMOHHAS I1€4b, PAajap, paaiuONpPUEMHHUK, TEIEBU30P, aHTEHHA,
tenedon, CBU-neub, MpoeKIIMOHHBIN amnapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHAas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro npeamera « Ou3nkay Ha YPOBHE CpeTHEro 001Iero oopa3oBaHus
(0a30BBI  YpPOBEHb) JODKHO OOECHEYHUTh JOCTIKEHHE CIEAYIOMUX JHUYHOCTHBIX,
METaIpeJIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATHBI

JIndHOCTHBIE pE3yJIbTaThl OCBOEHUS ydeOHoro mnpeamera «®Pu3nKa» JAOHKHBI
OTpaXaTh  TFOTOBHOCTh M CIIOCOOHOCTh  OOYYalOIUXCSA  PYKOBOJICTBOBATHCS
c(hopMUpPOBAHHOW BHYTPEHHEHN MO3UIUEN TMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM ILIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M OMbITa JEATEILHOCTH B
IPOLIECCE pealn3ald OCHOBHBIX HAIIPABICHUN BOCHUTATEIBHON NESITEIBHOCTH, B TOM
YHUCJIEC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKONW TIO3UIMK OOYYArOIIETOCs KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

MIPUHSITHE TPaJULIMOHHBIX 00I11eueI0BEYECKUX T'YMaHUCTUYECKUX u
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JIESITEIbBHOCTh B HMHTEpPECAX TIPaXAaHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYITPaBICHUHU B 00pa30BaTeIbHON OpraHU3alliu;

YMEHHE B3aUMOJCHCTBOBATh C COLUMAIbHBIMH MHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JAESATEIBHOCTH;

2)IaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTHh POCCUMCKOMN TPaKIAaHCKON UACHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOUIEHNE K T'OCYIAPCTBEHHBIM CUMBOJAM, JOCTUKEHUSIM POCCUNUCKUX
y4€HBIX B 001aCTH PU3UKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM UHCJIE B
NESITEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIAJA B IOCTPOCHUE YCTOWIMBOTO OYIyIIIETo;

4)3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MHUpPY, BKIIOYAas SCTETHKY HAay4yHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;

5)Tpy10BOro BOCIUTAHUS:



UHTEpPEC K Pa3IUYHbIM chepaM MpoPecCHOHATBHON AESTENbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHE COBEpILNATh OCO3HAHHBIN BHIOOp Oyayiien
npodeccun U peanru30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUTaHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHUIO B 001acT (PU3UKU
Ha MPOTSKEHUU BCEU KU3HU;

6)3K0J10r14eCKOro BOCIIUTAHNSA:

c(OpPMHUPOBAHHOCTH SKOJOTUYECKOM KYJIbTYpbl, OCO3HAHUE TJI00AIBHOIO XapakTepa
AKOJIOTHYECKUX TPOOIIEM;

IUIAHUPOBAHUE W OCYIIECTBIICHUE ACHUCTBUUA B OKPYXKAOLIEH CpPEeae Ha OCHOBE
3HaHMUS LEJIeW YCTOMYMBOIO Pa3BUTHUs YEIIOBEYECTBA;

paclIMpeHre OMbITa ACSATEIBHOCTH SKOJOTMYECKOW HAIpPABICHHOCTH HAa OCHOBE
UMEIOIMXCS 3HAHUM 110 (PUBHKE;

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs GU3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAY4YHOW JEesTEIbHOCTH, TOTOBHOCTh B MPOLIECCE H3YUYEHUS
(U3HKHN OCYIIECTBIIATh IPOEKTHYIO U UCCIEAOBATENbCKYIO NEATEIbHOCTh HHIUBUYJIBHO
U B IpYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jiornueckue JeMCTBHA:
CaMOCTOSITeNIbHO (hOPMYJIMPOBATH U AKTYyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;
OIPENICNIATh LEU NCATEILHOCTH, 3aJ1aBaTh TapaMETPbl U KPUTEPUH UX JOCTUKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B pacCMaTPUBAEMBIX (HHU3NUECKHUX
SIBJICHUSIX
pa3pabaTrbiBaTh IUJIaH pEIICHHUS MPOOJIeMbl C YYETOM aHAIM3a MMEIOMIUXCS
MaTEpPUATBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN JEATEIbHOCTH;
KOOPJAVMHUPOBATh U BBINOJHATH PabOTy B YCJIOBHUSX PEAIbHOTO, BUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.
Ba3oBble ucciiegoBarejbCcKue 1eHCTBUSA:
BJIAJICTh HAY4YHOM TEPMHUHOJOTUEH, KIIOYEBBIMU TMOHATHUSMH U METOJAMU
(u3HUECKOl HAyKU;



BJIAJCTh HaBbIKAMU Y4YE€OHO-MCCIIEIOBATEIBCKOM W MPOECKTHOM JIeATENbHOCTH B
obsactu GU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY MOUCKY METO0B
perieHus 3a1a4 GU3NIECKOro COACPIKaHUs, TPUMEHEHHUIO Pa3IMIHBIX METOIOB ITO3HAHHUS,

BJIAJICTh BUJAMU JICATEILHOCTH IO TTOJIYYCHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIINH,
npeo0pa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CUTYallUsX, B TOM YHUCIE MPU
CO3/ITaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISATH NTPUYMHHO-CJICJACTBEHHBIC CBS3M W aKTYaJU3HPOBATh 3a/iady, BBIIBHUTATh
rUnoTe3y e€ penieHus, HaXOAUTh apTyYMEHTHI IS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TOJYUYEHHBIE B XOJI€ PEIICHUS 3aJladyd Pe3yJbTaThl, KPUTHUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh M3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1aul B 00Pa30BaTEIBHOMN JIEITEIILHOCTH,
B TOM YHCJIE TIPH U3y4YeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIBIT;

yMETh  TEPEHOCUTh 3HaHUs 1o  (¢GuU3UKEe B  MPAKTHUYECKYH0  00JIacTh
KU3HEICATCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIE UJICH, TIPEJJIaraTh OPUTHHATHHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaumeii:

BJIQJCTh HABBIKAMHM TOJIYYCHHUS HHPOpManuu (U3HYECKOTO COJACpPKAHUS W3
WUCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBISATh TOWUCK, aHAJU3,
CUCTEMATH3AIMI0 W WMHTEPIpETAruio HWHPOPMAIMK PA3TUYHBIX BUIOB U (QopM
IIPE/ICTaBIICHNUS,

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHHA B
pElIeHN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 3371a4d ¢ COOJI0ICHUEM
TpeOOBaHMII DJPrOHOMUKH, TEXHUKH O€30MAaCHOCTH, THUTHUEHBI, PEeCcypcocOepeKeHus,
MPABOBBIX U AITHUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON O€30I1aCHOCTH;

co37aBaTh TEKCTHl (DU3UYECKOTO COJCpKaHUS B PasIMYHBIX (opmaTax ¢ y4ETOM
Ha3HaueHusd WHGOOpPMAUMU M LEJIEBOM ayJuTOpUH, BBHIOMpass ONTUMAJIbHYIO (opMy
IIPE/ICTABIICHUS U BU3yaJTU3aIUH.

KoMMyHUKAaTHBHBbIEC YHUBEPCAJIbHbIC YYeOHbIE 1eliCTBHSA:
OCYLIECTBJIATH OOILIEHNE HA YpOKax (PM3HKU U BO BHEYPOUHOU JAEATEIBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOHGIUKTHBIX CUTYaIMi U CMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOK TOUYKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX
CPEICTB;
NOHUMAaTh U UCMHOJb30BATh MPEUMYIIECTBA KOMAaHIHOW U UHIMBU1yalIbHOU PaOOTHI;



BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUI ¢ YUETOM OOIIIMX UHTEPECOB U
BO3MOKHOCTEM Ka)KJ0T0O WiIeHa KOJIEKTHBA;

MPUHUMATh €M COBMECTHON AEATEIIbHOCTH, OPraHW30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUS MO €€ NTOCTHKEHUIO: COCTABIIITh IJIaH JEUCTBUM, PACIIPENCIISITh POJIH C YUYETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OLICHMBATh KAa4eCTBO CBOEro BKJAJa M KaXJOT0 yYaCTHHKAa KOMAaHIbI B OOIIWN
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb  HOBBIE  NPOEKTHI, OLECHUBATH MAEH C TO3ULUHAM  HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CUTYaLUSX,
IPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHHBEPCAJbHbIE YUeOHbI€e 1eCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JESITEIBHOCTh B 00J1aCTU (DU3UKH
Y ACTPOHOMUHU, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEIICHUS PAacUYETHBIX M KAa4yE€CTBEHHBIX 3aj]ad,
TIJIaH BBIMTOJHEHUS MTPAKTHYECKON pabOThI C YIETOM HUMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEANIOUYTECHUM;
JaBaTh OLICHKY HOBBIM CUTYaIUsIM;
pacuupsTh paMKu y4eOHOro mpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;
JenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0S OTBETCTBEHHOCTH
3a PEIICHUE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;
CIocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYIULIUU B 001acTu (U3UKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYallMM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISM;
BJIQJIETh HABBIKAMU TMO3HABATEIBLHOM peQIIECKCHUM KaK OCO3HAHUSI COBEPIIAEMBbIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, NX PE3YIbTATOB U OCHOBAHUM;
UCIIOIb30BaTh MPUEMBI pedieKcuM IS OLCHKH CHUTyallud, BBIOOpa BEPHOIO
pelieHus;
YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTHUX MPH AHATU3E PE3YIbTATOB AEATEIbHOCTH;
PUHUMATH CeOs, TOHMMAas CBOM HEJAOCTATKH U IOCTOMHCTBA,
MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU aHATU3E PE3YJIbTATOB AEATCIBLHOCTH;
MPU3HABATh CBOE MPABO M MPABO JIPYTHX HA OIIUOKH.



B mporecce nocCTHKEHMS JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMMbl TI0
¢u3nKe s ypOBHS CPEAHET0 00IIero o0pa3oBaHus y 00YJYarOIIUXCSl COBEPIICHCTBYETCS
AMOIMOHAJIHBIN UHTEIUIEKT, MPEANOIaratouinii COpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh TIOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJIETh HAMPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOU chephl, OBITH
yBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMs,  BKJIIOYAIOMIETO  CAMOKOHTPOJIb, YMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 332 CBOE TOBENIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K AMOIIMOHAIBHBIM
MU3MEHEHUSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIOYAIOIIENH CTPEMIIEHUE K JOCTHKEHUIO LIEJIU U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE I€UCTBOBATH UCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOMICH CIMOCOOHOCTh TOHMMATh SMOIIMOHAIBHOE COCTOSHHE
JAPYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpaMBaTh OTHOIICHHS C
JAPYTUMH JTIOABMH, 3a00THTHCS, IPOSBIISTH MHTEPEC U pa3peiiaTh KOHPIUKTHI.

IHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 KJjacce mpeIMETHbIE Pe3ysbTaThl HA 0a30BOM YypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poidb W MecTo (Qu3nuku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B Pa3BUTUNA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B [IPAKTUYECKON JIEATEIIbHOCTH JIFOACH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUSI U3yUEHHBIX (M3UUECKUX MOJIETICH: MaTepraabHas
TOYKA, WHEpPLUHAIbHAs CHUCTeMa OTcuéTa, aOCOJMIOTHO TBEPAOE TEJIO, HJCaIbHBIM Ta3,
MOJENU CTPOCHMS Ta30B, KUAKOCTEH W TBEPABIX TEJ, TOUECUHBIM DJIEKTPUYECKHUN 3apsj
npu perieHnu GU3NIeCKUX 3a/1a4;

pacro3HaBath puU3MUECKHUE SBIECHUS (IIPOLIECCHl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETHYECKOMN TEOPUHU CTPOCHUS BEILIECTBA U
JNEKTPOAUHAMUKN: PABHOMEPHOE MW PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE,
CBOOOJHOE MaJE€HHE TEJ, IBMXKEHHE IO OKPY>KHOCTH, MHEPLHs, B3aUMOJACHCTBUE TEIl,
b dy3usi, OpOYHOBCKOE NIBIKEHHE, CTPOCHHE JKHIKOCTEH W TBEPIBIX TEJ, N3MCHECHHE
o0bEéMa TeN TpH HarpeBaHWW (OXJIAKIEHWHU), TEIJIOBOE paBHOBECHE, HCIapeHUE,
KOHJICHCAIUS, TUIABJIEHUE, KPUCTAJUIN3ALMS, KUTIEHUE, BIAJKHOCTh BO3yXa, MOBBIIICHUE
NABJICHHS ra3a MPU €ro HArpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXKIy HapameTpamu
COCTOSIHUSA ra3a B U30INPOLECCAX, MIEKTPU3ALUSA TEJ, B3AUMOACHCTBHE 3apsAI0B;

OMHCHIBATH MEXAHMYECKOE JBWIKEHWE, UCIOJb3ysl (PU3NUECKHE BEIMYMHBIL:
KOOpAWHATa, MyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, Macca Tena, Cuila, UMITYJIbC
Tena, KUHETHYecKass »DHHeprusi, MOTEHUUalNbHAsg »HHEPrusa, MexaHudeckas padoTa,
MEXaHUYeCKass MOIIHOCTh; MPU OMUCAHUM MPABUIBHO TPAKTOBATH (PUBHMYECKUM CMBICI



UCIIOb3YEMBIX BEJIMYMH, HUX O00O03HAYeHHUS MW CIUHMIIBI, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BETUUUHAMH;

ONKMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUSA, UCIOJIb3YS
dbu3nueckre BETUYMHBI JTAaBJICHHUE Ta3a, TEMIEparypa, CPEIHss KUHETUYECKasl YHEPTHus
Xa0TUYECKOT0 IBUKECHUSI MOJICKYJI, CPEIHEKBAIpATUYHAS! CKOPOCTh MOJIEKYJI, KOJTUYECTBO
TEIJIOThI, BHYTPEHHSSA D2HEprusi, pabora rasza, KOIDQPUIMEHT TOJIE3HOTO JICUCTBUSA
TEIJIOBOTO JBUTATENsl; MpPU OINUCAHWUU MPABUIBLHO TPAKTOBATh (HU3UYECKUI CMBICI
UCIIOIB3YEMbIX BEJMYMH, UX OOO3HAYEHUS U EIUHUIIBI, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUMUHY C IPYTUMH BEIIMUNHAM;

ONMCHIBAaTh M3YYCHHBIE JJIEKTPUYECKUE CBOMCTBA BELIECTBA M DJIEKTPUYECKUE
SBJICHUST (MPOIECCHI), HCMONB3YS (PU3MUECKHUE BEIUYUHBI: DJICKTPUUYECKUM 3apsi,
AJIEKTPUYECKOE TI0JIE, HANPSKEHHOCTH IMOJISI, MOTEHUHAN, PAa3HOCTh IOTEHUMUAJIOB; IIPU
OMHCAHUM TPABUILHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIIOIB3yeMbIX BEJIMYWH, WX
0003HAYCHUS W CIMHHIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DH3NUYSCKYIO
BEJIMYMHY C APYTUMH BEIIMUYMHAMU;

aHaJIM3UPOBaTh (PU3NYECKHUE TTPOLIECCHI U SIBJICHUS, UCTIONB3Ys (DU3NYECKUE 3aKOHBI U
MIPUHLUIBL: 3aKOH BCeMUPHOTo Tsarotenus, I, II u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPIrUM, 3aKOH COXPAHCHHS HMITYyJIbCA, MPUHLMUIT CYNEPHO3UIUUA CHUJ,
IIPUHLIMII PABHOIIPABUSA HWHEPIUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJIAPHO-KUHETUYECKYIO
TEOPHUIO CTPOCHHUS BEIIECTBA, IA30BbIE 3aKOHBI, CBS3b CPEIHEW KUHETUUYECKOW SHEPTUU
TEIJIOBOTO JBMXKEHUS MOJIEKYJl C aOCOJIOTHOM TEeMIEepaTrypoil, NEpBbIA 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHUS JJICKTPUUECKOro 3apsna, 3akoH KyrnoHna, mpu sTom
paznuyaTh CIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U
ycioBus (TpaHMITI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIE TMPUHIUIBI JEWCTBUS MAIMH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX 0€30MMacCHOTO UCIIOIb30BaHUs B OBCEIHEBHOM KU3HU;

BBITIOJTHSITh AKCIIEPUMEHTHI IO MCCJICIOBAHUIO (PU3MUECKUX SIBIICHUM U MPOIECCOB C
WCIIOIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHUM, IpH 3STOM (HOpMyIUpoBaTh
npobjeMy/3aadyy W THIOTE3y Y4eOHOTO OKCIEpHMEHTa, COOMpaTh YCTAHOBKY W3
MPEAJIOKEHHOT0 000PY/I0BaHUS, TPOBOJIUTH OTBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC MU3MEPEHUsS] (PU3UYECKUX BEIUYUH, TIPU ITOM
BBIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS M UCIIOIh30BaTh N3BECTHBIE METOJIBI OTICHKU
MIOIPEIIHOCTEN U3MEPEHNU;

WCCJIEJIOBATh 3aBUCUMOCTH MEXAY (U3MYECKUMHU BEIMYMHAMHU C HCIOJIb30BaHUEM
OPSIMBIX W3MEPEHUMN, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCUPOBATh PE3yJbTAThl
MOJIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIWYUH B BHUJIE TaOIUIl U TpaduKkoB, JenaTh
BBIBOJbI 10 pe3yabTaTaM UCCIENOBAHNS;

cobroaTh TpaBuiia 0€30MacHOTO TPY/Aa MPH MPOBEJACHUU HCCISTOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, y4eOHO-HCCIET0BATEIbCKON MU TPOCKTHOM NESITEIBHOCTH C
MCIIOIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIA0OPATOPHOTO 000PYI0BAHMS;



pemarh pacu€THble 3aJaddl C SBHO 3aJaHHOM (PU3MYECKON MOMEINbIO, MCIOJb3YS
dbu3uYecKre 3aKOHbI M TPUHIMUIBI, HAa OCHOBE aHajgu3a YCJIOBUS 3aJladyd BBIOMPATH
(bUBUYECKYIO MOJECIb, BBIACIITh (DU3NUECKUE BEIMUUHBI U POPMYJIbI, HEOOXOAUMBIE IS
e€ pemieHus, MPOBOAUTH PAcyYEThl M OLEHUBATH PEATbHOCTHh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUUHBL;

pemiath KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
HETOYKY PaCCYXKJIECHUM C OMOPOM HA M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (pU3nuecKue
SIBJICHHSI,

UCIIOJIb30BaTh TIPH pEIICHUH Y4YeOHBIX 3a/lad COBPEMEHHbIC WH(OOPMAIMOHHBIC
TEXHOJIOTUHU JIJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMN U TPE/ICTABIICHUS YU4eOHOM
U Hay4YHO-MIOMYJISIpHOW uWHGOpPMAIMK, TMOJYYEeHHOM U3 Ppa3IUYHbIX HCTOYHUKOB,
KPUTUYECKHU aHAJIM3UPOBATh MOTyYyaeMyr0 HH()OPMAIIHIO;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO0 (PU3MKe B TOBCETHEBHOW >KU3HM IS
oOecrieyeHuss 0€30MaCHOCTH MpuU OOpalmieHuu C nOpubopaMH U TEXHUYECKUMU
YCTPOWCTBAMH, [IJII COXPAHEHHUS 3J0POBbS U COONIOJACHHWS HOPM OSKOJOTHUYECKOTO
MTOBEJICHUS B OKPYKAIOUIEH CpeIe;

paboTaTh B IpyIMIe C BBIMOIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, MIaHUPOBATH
paboTy TPyIIIbl, PAIIMOHAIBHO pacIpeeisaTh 00sI3aHHOCTH U TIJIaHUPOBATh JESATEILHOCTD
B HECTAaHJIAPTHBIX CUTYyallUsIX, AJCKBATHO OLIEHMBATh BKJIaJ KaXXJOr0 W3 YYaCTHUKOB
TPYIIIBI B pEIIEHUE PacCMaTPUBAEMOM MTPOOTIEMBI.

K xoniy oOyuenus B 11 KJjacce mpelIMETHBIE Pe3yJbTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha MpUMEpax poidb U MecTo (Qu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PAa3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTHYECKON NESITEIHHOCTH JIFOACH, IEIOCTHOCTh M €IMHCTBO (PU3MYCCKONM KapTHHBI
MUDA;

YYHUTBIBATh TPAHUIIBI MPUMCHCHUS HW3YYCHHBIX (PU3HUECKUX MOJEJeH: TOYCUHBIN
AJIEKTPUUYECKUHN 3apsiji, JIyd CBETa, TOYCHYHBIM MCTOUYHHUK CBETA, SiAEpHAs MOJIENb aToMa,
HYKJIOHHAsI MOJIETh aTOMHOTO s/Ipa MPU PENICHUH (PU3NYECKHUX 33]1a4;

pacno3HaBath pu3HUECKHUE SBIEHUS (IIPOIIECCHl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOM (U3HMKHU: JJIEKTPUYECKass MPOBOJUMOCTh, TEIUIOBOE,
CBETOBOE, XHWMHMYECKOE, MAarHUTHOE [EWCTBUS TOKa, B3aUMOJCHCTBUE MAarHuTOB,
ANIEKTPOMATrHUTHAS WHIYKIUS, JCHUCTBHE MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM H
JBYDKYIIANUCS  3apsifl, DJICKTPOMAarHUTHBIE KoOJeOaHWS ¥ BOJHBI, MPSIMOJIHHEIHOE
pacnmpocTpaHEHUE CBETa, OTpPa)KEHHUE, MpeJoMIIeHHe, WHTephepeHius, audpakius u
noJsipu3anusl CBeTa, aucrepcust cBera, dorodnekTpudeckuii 3¢ dext (hororddexr),



CBETOBOE JAaBJICHWE, BO3HUKHOBEHHME JIMHEHYATOTO CHEKTpa aroMa BOJOPOJa,
€CTeCTBEHHAs U UCKYCCTBEHHAs PaMOaKTUBHOCTB;

OMUCHIBAaTh HW3YUYCHHBICE CBOWCTBA BeHIECTBA  (PJICKTPUYECKUE, MAarHUTHBIE,
ONTUYECKHE, DIECKTPUUYECKYIO MPOBOJUMOCTh PA3JIMUHBIX CpPEd) U 3JIECKTPOMArHUTHbBIC
SBJICHUS (IIPOIIECCHI), MCTIOIB3Ysl (PU3MYECKUE BEIMYMHBI: AJICKTPUUECKHUH 3apsiji, cuia
TOKA, DJIEKTPUYECKOE  HAIpsHKEHHWE, JJIEKTPUUYECKOE  COIMPOTUBJIEHUE, PA3HOCTH
MOTEHIIUAJIOB, AJEKTPOABIIKYIIAs cujia, paboTa TOKa, MHAYKIUS MAarHUTHOTO IOJs, CUjia
Awmmnepa, cuna JlopeHna, HWHAYKTUBHOCTh KAaTYIIIKH, SHEPrUs DJJIEKTPUYECKOrO U
MarHuTHOTO TIOJIeH, MEePUOJI U YacToTa KoJieOaHWW B KOjeOaTenTpHOM KOHTYpE, 3apsia U
CWja TOKa B TMPOIECCEe TapMOHUYECKHX DdJIECKTPOMArHUTHBIX KosieOaHuid, (QOKycHOe
pacCTOssHME M ONTHYECKas CWJIa JIMH3bL, IIPU OMNUCAHWM IPAaBWIBHO TPAKTOBATH
(bUBUYECKHUI CMBICT UCIOIb3YEMbIX BEJIMYMH, UX O0O3HAUCHMS W €JIMHUIIbI, YKA3bIBATh
(hopMyIIBI, CBS3BIBAIONTNE JAHHYIO (PU3HUECKYIO BEIMUNHY C IPYTUMH BEIIMUYNHAMU;

OMHCHIBATh M3YYCHHBIC KBAHTOBBIC SBIICHUS M TPOIIECCHI, UCIONIB3Yys (HU3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U YaCTOTA CBETA, SHEPTUS U
UMITYJIbC (DOTOHA, TIEPUOJ TMOJypacnajga, SHEPrus CBS3M aTOMHBIX sJiep, IPU OMKHCAHUU
MPaBWIbHO TPAKTOBATh (PU3MUECKUN CMBICI HUCMOIb3YyEMbIX BEJIMYHMH, UX 0003HAUYCHUS U
€IVHUITBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONIME MAaHHYI (PU3NYECKYI0 BEIUYHHY C
JIPYTUMU BETUYMHAMH, BBIYUCIIATH 3HaUeHUE (DU3UUYECKON BEJIMUNHBI;

aHAIM3UPOBaTh PU3MUECKHUE MPOIECCHI U SABJICHHUS, UCTIOIb3Ys (PU3NUECKUE 3aKOHBI U
OpUHIMUIBL 3aKOH OMma, 3aKOHBI IOCJEN0BATENLHOTO U MapauleIbHOIO COEIUHEHUS
IIPOBOJHUKOB, 3aKoH JDkoyns—JIeHna, 3aKkOH JJIEKTPOMAarHUTHOM WHAYKLIHH, 3aKOH
NPSIMOJIMHEWHOTO  PaclHpoOCTPAHEHUsI CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHbI
IpeIOMJICHUS] CBETa, ypaBHEHHE OuHIITEeHHa g ¢otodddexra, 3aKOH COXpaHEHUS
SHEPI'uM, 3aKOH COXPAHEHHS UMITYJIbCA, 3AKOH COXPAaHEHUS AJIEKTPUUYECKOTr0 3apsA/ia, 3aKOH
COXpaHEHUs1 MacCOBOT'0 YHCIA, MOCTYyJaThl bopa, 3aK0H paguoakTUBHOIO pacnaja, npu
ATOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €TO MATEMaTUYECKOE BBIPAKEHUE U
yCioBHs (TpaHMITBI, 00JIACTH) IPUMEHUMOCTH;

ONpENENIATh HAIPaBJICHHE BEKTOpAa HMHAYKIMM MArHUTHOTO TOJISI TPOBOJHHKA C
TOKOM, CUJIbl AMriepa u cuiibl Jlopenna;

CTPOUTh W OINHCHIBATH H300paKEHHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKaJOM, TOHKOMU
JIMH30M;

BBITIOJIHATD SKCIIEPUMEHTHI TI0 UCCIIEAOBAHHIO (DPM3HUECKUX SBJICHUM U MPOIIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHWH: Npu 3STOM (HOPMYIUPOBATH
npobieMy/3aadyy W THUIOTE3y Y4e€OHOTro »HKCIEpUMEHTa, CcOoOMpaTh YCTAHOBKY W3
MPEAJIOKEHHOTO0 000PY/I0BaHUS, TPOBOJAUTH OTBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpeHUs! (U3MUECKUX BEIWYUH, MPU ITOM
BBIOMPATH ONTUMAJIBHBIN CIIOCOO M3MEPEHHUS U UCTIONh30BaTh U3BECTHBIE METO/IbI OIICHKU
MOTPEIIHOCTEN U3MEPEHU;



UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C HCIOIB30BAHUEM MPSIMBIX
U3MEpPCHUN: TIpU O3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHpPOBATh PE3yIbTaThl
MIOJTYYCHHOW 3aBUCUMOCTH (DH3WYECKUX BENWYWH B BUIE TaOMUIl M TpaduKOB, JCIaTh
BBIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHMSI;

coOmro/1aTh MpaBuia 6€30MacHOro Tpyaa MpHU MPOBEJACHUH HCCIIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATENIbCKOM M MPOEKTHOM JAESTENbHOCTU C
UCTIOJb30BAaHUEM HU3MEPUTEIBHBIX YCTPOHUCTB U TAO0OPaTOPHOTO 000pYA0BaAHNUS;

pemats pacu€THbIC 3ala4dl C SIBHO 3aJaHHOM (PU3NYECKOM MOENbI0, HCIOb3Ys
dus3nueckrue 3aKOHBI M TPUHIUIB, HAa OCHOBE aHajIM3a YCJOBHUS 3aJadd BHIOMpAThH
(bu3HUECKYI0 MOJIeTb, BBIACIATh (PU3NUECKHE BEIHMUYUHBI U (HOPMYJIIbI, HEOOXOUMBIE IS
e€ pelleHus, MPOBOJUTh PACUETHI M OLEHUBATH PEATBHOCTH IOJIYYEHHOTO 3HAYEHUS
(bU3UYECKON BEIMUUHBL;

pemath Ka4deCTBEHHBIC 3aJadi: BBICTPAWBATh JIOTHYSCKA HEMPOTHBOPECUUBYIO
IEMOYKY PACCYXICHHUI C OMOPO Ha M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pr3ndecKue
SIBIICHUSI;

UCIIOJIB30BaTh TIPH PEIICHUU Y4YeOHBIX 3aJlad COBPEMCHHBIC HWH(OOPMAIMOHHBIC
TEXHOJIOTUH JIJIA TIONCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIMN U TPEICTABIICHUS YIeOHOM
U HAay4YHO-TIOMYJSIPHOW WHOOpPMAIMU, TOJIYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKU aHAJTM3UPOBATH MOTyYaeMyI0 HH(POPMAIIHIO;

OOBSCHATH TMPUHIMUIIBI JIEUCTBHUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh yCIOBHS X O€30MaCHOTO MCIIOIh30BAHMS B IIOBCEHEBHON KU3HU;

NPUBOJUTH TMPUMEPHl BKJIAJa POCCUUCKUX W 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE TPOILIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TOBCEIHEBHOW >KWU3HHU s
oOecrieueHuss 0€30MaCHOCTH MpuU  OOpalleHuu C nOpubopaMHM U TEXHUYECKUMU
yCTPOMCTBAMH, Ui COXpPAHEHHUS 370pPOBbS M COONIONCHHS HOPM SKOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B IpyIIe C BBHIMOTHEHUEM Pa3IMYHBIX COLMAIBHBIX POJEH, MIaHUPOBATH
paboTy TPYMIBI, PAMOHAIBHO PACTIPEENSITh 00A3aHHOCTH U TUIAHUPOBATH JEATEIHHOCTh
B HECTAHJAPTHBIX CHUTYalMsIX, aJCKBATHO OIICHWUBATh BKJAJ KaXJIOTO0 M3 YYaCTHUKOB
TPYIIIBI B pEIIEHUE PacCMaTPUBAEMOU MTPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

HaumenoBanme pa3aesioB u TeM

KoanuyecTBO 4acos

DJIeKTPOHHbIE (N (ppOBLIE)

Ne i/ Kourpoabnbie | IIpakTudeckue
NPOrpaMMbI Bcero oOpa3oBaTe/bHbIe pecypchbl
padoTsI padoThI
Paznen 1.0U3UKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3nKa U METOJIB HAYYHOTO TIO3HAHUS 2 https://m.edsoo.rW/AVIAWVNQO
Uroro no pazneny 2
Paznea 2.MEXAHUKA
2.1 Kunematnka 5 https://m.edsoo.ru/SNO2MCWXU
2.2 JunaMuka https://m.edsoo.ru/RML6BX3PU
23 3aKoHBI COXpaHEHHS B MEXaHUKE 1 1 https://m.edsoo.ru/S6NRCXHA7
Uroro no pazneny 18

Pazgen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA

OCHOBBI MOJIEKYIISIPHO-KHHETHIECKOM

3.1 9 1 https://m.edsoo.ru/HRGVENOPE
TEOpUHU
32 OCHOBBI TEPMOANHAMUKHI 10 1 https://m.edsoo.ru/HKOKI 6RS9
A .
33 I PETATHDIC COCTORHIA BElectra 5 https://m.edsoo.ru/HSM355JCH
®dazoBbi€ NMEPex0abl
Hroro no pazaeny 24
Paznen 4.9JIEKTPOJUHAMUKA
4.1 DNEKTpOCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
IT i i Tok. T
4.2 OCTOHIEIM SICKIPHICCIIH TOK. 10K B 12 1 1 https://m.eds00. s u/GEWTDQXWW
Pa3IMYHBIX cpeax
Hroro no pazaeny 22
Pe3epBHOE Bpems 2




OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
11 KJIACC
KonuvecTBo yacos
HaumeHoBaHue pa3esioB U TeM DJIeKTPOHHBbIE ((PPOBHIE)
Ne ni/mt Kontpoabsnbie | IpakTtnueckue
NMporpaMmbl Bcero odpa3oBaTeJibHbIE Pecypchl
padoTsI padoTsI
Paznen 1.DJIEKTPOAUHAMUKA
M C)
1.1 ATHHUTHO® TIOMC. JTCKTPOMATHITHAL 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHAYKIUSA
Hroro no pazaeny 11
Paznen 2.KOJIEBAHUS U BOJIHBI
M
2.1 CHAHMMCCIGE 1 ONCKIPOMATHATHRIE 9 1 https://m.edsoo0.ru/3TLNQKPG6
KoJeOaHms
M
22 CRARMICCIHE 1 SICKTPOMATHITTHbIC 5 1 https:/m.edso0.r/WQT6385V |
BOJTHBI
2.3 Ontuka 10 3 https://m.edsoo.rt/TUPOIURXM
Hroro o paznery 24

Pasnea 3.0CHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJLHOCTH

OCHOBHI CIIEIUATHEHON TEOPHH

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIBLHOCTH
Hroro no pazaeny 4
Paznen 4. KBAHTOBASI PU3UKA
4.1 DJIeMEHTBI KBAHTOBOM OITHUKHU https://m.edsoo.ru/SWOVAWQRS
4.2 Crtpoenue aroma https://m.edsoo.ru/HSBEAOOEA
43 AToMHOE SIIpO https://m.eds00.1u/97MC9DZXQ
Hroro no paznery 15




Pazpen 5.9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKHU

5.1 DJEMEHTHI aCTPOHOMUU U aCTPODU3UKH 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazaeny 7
Paznen 6.OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O06o0maroree NOBTOpPEHUE 4 https://m.edsoo0.ru/O2JEGZCIM
Uroro no pazneny 4
PesepBHOe Bpems 3
68
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IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KUIACC

Kosun4yecTBo 4acoB
Ne Hara JyleKTpOHHbIe N (poBbHIE

Tema ypoka Kontpoasnsie | IIpakTnuyeckue
n/n Bcero u3y4eHusi | o0pa3oBaTeJbHbIC PECyPChI

padoThI padoThI

®dusnka — HayKa o IPUPO/JIE.

1 Hayunble MeTO1bI TO3HAHUSA 1 https://m.edsoo0.1ru/YXGQSPM1P
OKPY’KaIOIIero Mupa

Ponb u MmecTo pus3uku B
(OpMHPOBAHNU COBPEMEHHON
2 Hay4YHOU KapTHUHBI MUPA, B 1 https://m.edsoo.ru/SHSXWFFVO

MPaKTUYECKON JeSTEIbHOCTH
monen

MexaHnueckoe IBIKECHHUE.

OTHOCHUTENBHOCTD

3 MEXaHUYECKOr'0 JBHKEHUSL. 1 https://m.edsoo0.ru/RSOAQVS5ZX
[Tepemerienue, CKOpoOCTb,
YCKOpEHUE
PaBHOMEpPHOE IPSIMOJIMHEUHOE

4 p p 1 https://m.edsoo.ru/L8IPY2JEZ
NIIBIOKEHHE
PaBHOyCcKOpeHHOE

5 Y pv 1 https://m.edsoo.ru/MDIDKJOUB
MPSIMOJIMHEMHOE IBUKEHUE
CBo0OoaHoOe mageHne. Y CKOpeHue

6 a a p 1 https://m.edsoo.ru/MXPLZIX8J
CBOOOIHOTO MaICHUS
KpusonnHeliHOE nBUXKEHUE.

7 JBrm>KeHre MaTepraibHON TOUYKH 1 https://m.edsoo.ru/TFLI2C4ADN

0 OKPY>KHOCTHU




[IpuHIUII OTHOCUTEIBHOCTH
lNanunes. MHepuuanbHble

8 . https://m.eds00.ru/J6QY7N3WN
cuctemsl orcuera. [lepBriil 3aK0H
HrroToHa
Macca tena. Cuna. [Ipunuun

9 CyneprosuLi ciit. Bropon https://m.edsoo.ru/BVINWTAQH
3akoH HeroToHa 115
MaTePHUAIbHOU TOUKH

10 Tperimi saxon Hyrotota s https://m.edsoo.rw/JYLAI4UAN
MaTepHaIbHBIX TOUEK
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxecru. Ilepas https://m.edsoo.ru/D13D593MU
KOCMHUYECKasi CKOPOCTh

12 Chuia ynipyroet. 3ako I'yka. https://m.edsoo.ru/RILVEXEQD
Bec Tena
Cuna tpenus. Koapdumment

13 Tperms. Cra conpoTuBIeHHa https://m.edsoo.ru/UZBUPCMSM
MIPY JBUKEHUU TEJa B KUJKOCTH
WJIN Ta3e
[TocrynarensHoe n
BpAIllaTEeJIbHOE IBUKEHUE

14 a0COITIOTHO TBEPAOIO TENa. https://m.edsoo.ru/IDOAU40TS
MowmeHT cunbl. [1medo cuibl.
VYcnoBus paBHOBECHS TBEPAOTO
Tena
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MATCPHATILHBIX TORCK. https://m.edsoo.rt/MSJQTKNWC

Nmnynbe cunbl. 3akoH
COXpPAaHCHUS UMITYJIbCA.




PeaxTuBHOE NBUKEHUE

16

https://m.edsoo.ru/J1V591.28B

17

[lorennmaneHas 3HEprUs.
[ToTenuuanpHas sHEPTUs YIIPYTro
neopMUpOBaHHOU MPYKUHBI.
[TorennmanpHas 3HEPTUs TENA
BOJIM3U MTOBEPXHOCTH 3eMITH

https://m.edsoo.ru/RNEXJW4KF

18

[MorenumnansHble 1
HEMOTEHIHANIbHbIE crtbl. CBS3b
paboThl HETTOTEHIUAILHBIX CHJI C
U3MEHEHHEM MEXaHUYECKOU
SHEPrUH CUCTEMBI Tel. 3aKOH
COXpaHCHHS MEXaHUYCCKOU
SHEPTUH

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopaTopHnas pabota
«MccnenoBanue cBsizu paboOTHI
CHWJIBI C U3MEHEHHEM
MEXaHUYECKOUN SHEPTUu Tella Ha
pUMEpe PaACTIKCHUS
PE3UHOBOTO JKI'YTay

https://m.edsoo.ru/W1R4R88UG

20

KonTponbHas pabota o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUS B
MEXaHHUKE)

https://m.edsoo.rt/INM6EK6YY

21

OCHOBHBIE TTOJIOKCHUS
MOJ'ICKy.TIHpHO-KHHCTPI‘l@CKOfI

Teopuu. bpOoyHOBCKOE ABUKEHHUE.

Huddysus

https://m.edsoo.rt/OEY9VYU2B

22

XapakTep IBUKECHHS U

https://m.edsoo.ru/AUV2ZDR3X




B3aUMOJICUCTBUS YaCTHUII
BelecTsa. Mozenu CTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

Macca MOJICKYII. KomnuectBo

23 BenlectBa. [locTosHHas https://m.edsoo.ru/FL1BAQDI13
ABoraapo
TermoBoe paBHOBECHE.

24 Temnepatypa u €€ U3MepeHueE. https://m.edsoo0.rt/WPNY6QA8Z
IIIxama remneparyp Llenscus

25 Mneanererd ras 8 MKT. https://m.edsoo.ru/UKJFVSBZO
OcnoBHoe ypaBHeHue MKT
AOcomoTHas TemrepaTtypa Kak
Mepa CpeIHEW KNHETUYECKOU

26 OHEPTUH JBUKECHUS MOJIEKYII. https://m.edsoo.ru/BXUDVDG2F
YpaBHenue Menpeneena-
Knaneipona

27 3axon Jlanerona. Tasossie https://m.edsoo.ru/Y3WB66I3A
3aKOHBI AlRs. A M.CdS00.L Y 2w DODIIA
JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTHU

28 https://m.edso0.ru/35DBLKT96
MEXy MapaMeTpaMu COCTOSIHUS
pa3pexKEHHOTO Ta3a
M3omporieccsl B H1€aabHOM ras3e

29 U uX rpapuyeckoe https://m.edso00.ru/OZJ3KZNJ5
MIPE/ICTABIICHHE
BryTtpeHnHss 3HEeprus

30 TEPMOIMHAMHYECKOU CUCTEMBI U https://m.eds00.ru/9JQITVXIS

CIIOCOOBI €6 U3MEHEHUS.




KonuuectBo TemnoTs u padora.
BnyTtpeHHss sHeprus
OJIHOATOMHOT'0 MJI€aIbHOIO ra3a

31 Buael Tenonepenaun https://m.eds00.ru/36JJI20W9
VenbHast TEMI0EMKOCTh
BellecTBa. KoinuecTBo TemioTsl

32 pu https://m.edsoo.ru/5SK3Y4H86L
terionepenaye. AnuadbaTHeIN
nporecc
[IepBblii 3aKOH TEPMOJUHAMUKHI

33 Y €ro MpUMEHEHUE K https://m.edsoo.ru/2HO6R3GA8
M30IpoIeccam
HeoGpatumocTs nporeccoB B

34 npupoje. Bropoit 3akon https://m.eds00.ru/S8SLWDFT8
TEPMOUHAMUKHU

35 HpHHHHrf S https://m.edsoo.ru/DLCDEAAUC
TEIJIOBOM MAaIlIWHBI

36 Hwuxn Kapnao u ero KIT https://m.edsoo.ru/4XPSAQOV7M

37 JKOIOTHHECKHE POGICMbI https://m.edsoo.ru/PO7ZMYMSI
TEIJIO3HEPreTUKU
O06o0maromuii ypok

38 «MonekynspHas GhU3HKa. https://m.edsoo.ru/9EKZODDWP
OCHOBBI TEPMOAMHAMUKID)
KonTtponpHast pabora o Teme

39 «MomnekynspHas Gpu3HKa. https://m.edsoo.ru/RCARYE6ZX
OCHOBBI TEPMOAMHAMUKID)

40 HMapoobpazosarie u https://m.eds00.ru/X48Q078EE

KoHJeHcauus. Mcnapenue u




KUIICHHUC

AOCOIIOTHAS U OTHOCHTEILHAS

41 BJI&JKHOCTh BO3/yXa. https://m.edsoo.ru/98HVAEBMM
Hacepimennsrii nap
TBepnoe teno. Kpucramueckue
1 amopdHbIe Tenaa. AHU3OTPOIHUS

42 CBOMCTB KpHCTAJUIOB. JKuaKkue https://m.edsoo.ru/JXFWLMZNK
Kkpuctauibl. CoBpeMeHHbIE
MaTepUaIbl
[InaBneHue U KpUCTATUTH3AIIHSL.

43 VYV nenbHas TeroTa niaBJICHHUS. https://m.edsoo0.ru/OX117G6MR
CybOnumarnust

44 YpaBHeHHe TEII0BOTO OamaHca https://m.edsoo.ru/OITUXGN211
DJeKTpu3anus Teil.

45 Dnekrpudeckuu 3apsa. [IBa Buaa https://m.eds00.ru/QI2S7WSBM
IEKTPUICCKUX 3aPSIOB
[TpoBOAHUKY, TUANEKTPUKH U

46 HOYNPOBOHAKH. SAKOH https://m.edsoo.ru/F3YVPQUYH
COXPAHEHHUS IEKTPUIECKOTO
3apsana
B3aumonencTsue 3apsioB. 3aKOH

47 Kynona. Toueunbin https://m.edsoo.rw/SU3BUOTHH
AIICKTPUUESCKHUHU 3aPsiI
Harnpsx€HHOCTB 2JIEKTPUYECKOTO

48 oz Hpmr Cynep,HOSHHHH https://m.edsoo.ru/9IKAWD2V6
ANEKTPUYECKUX Mosen. JInnuu
HaIPSKEHHOCTH

49 Pabota cun https://m.edsoo.ru/VOPD9ASLF




AJIEKTPOCTATUYECKOTO MOJISI.
ITorenuuman. Paznocts
IIOTCHIIAJIOB

HpOBOI{HI/IKI/I H JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM IIOJIC.

50 https://m.edsoo.ru/12P2S3127
Juanexktpuueckast
MIPOHUIIAEMOCTD

51 DnektpoeMkocTb. Konmencarop https://m.edsoo.ru/BIUPRDS2W
DIIEKTPOEMKOCTD TIJIOCKOTO

52 KOHJEHCAaTopa. DHeprus https://m.edsoo.ru/XPUKP82V8
3apsKEHHOT0 KOHJIEHCAaTopa
JlaGopaTopHnas pabota

53 "U3mepeHue 37eKTpOeMKOCTH 1 https://m.edsoo.ru/PBGM4F845
KOHJIeHcaTopa"
[IpunHiun nercTBus u
MIPUMEHEHNE KOHJIEHCATOPOB,

54 KOHHP OBAIIBHOTO arliiapatd, https://m.edsoo.ru/H3QIPNHYY
CTpYHHOTO MPUHTEPA.
DnekTpocTaTHuecKast 3alluTa.
3a3emIieHne AIeKTPOIpPrUOOPOB
DNEeKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHUA.

55 [TocTostHHbIN TOK. CHila TOKA. https://m.edsoo.ru/D6Y72A4B7
Hanpspokenue. ConpoTuBieHUE.
3akoH Oma JJid yyacTka 1enu
ITocnenmoBarensHOE,

56 HApAILIICILHOE, CMEIANHO® 0.5 https://m.edsoo.ru/SLKT3UPUR

COCIMHEHHUE TPOBOIHUKOB.
JlaGopaTtopHnas pabota




«3y4eHune cMeIanHoro
COCIMHEHUS PE3UCTOPOB»

Pabora 1 MOIITHOCTE

57 3JIEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/LESHA2A3M
[xoyns-Jlenna
3akon Oma aJ1s MOTHOM
(3aMKHYTOI) 2JIEKTPUUECKON
nenu. Kopotkoe 3aMbIkaHue.

58 JlaboparopHas paboTa 0.5 https://m.edsoo.ru/YNSBE7PBS
«M3mepenne D/IC ncrounuka
TOKa U €r0 BHYTPEHHETO
CONPOTHUBIICHUSD)
Pe3zepBHblii ypok. KonTponbHas
pabora 1o Teme

59 "OnexkTpoauHamuka / https://m.edsoo.ru/MFM6EIESX
Bcepoccuiickas mpoBepoyHas
pabora
O6o0maromuii ypok

60 «SHeKTpO{E{HHaMHKa» / https://m.edsoo.ru/P86MDYO07H
Bcepoccuiickast mpoBepoyHas
pabota
DNeKTpOHHAs! IPOBOJAUMOCTD
TBEP/ABIX METAJJIOB. 3aBUCUMOCTD

61 COTIPOTHUBJICHUS METAJIOB OT https://m.edsoo.rt/ WMNNBQL9H
TEMIEPATYPHI.
CBepXxIpoBOIUMOCTh

62 3HeKvaquCKHH TOK B BaKyyMe. https://m.eds00.ru/4CCYCJI785
CBoMCTBA JIEKTPOHHBIX ITyYKOB

63 [TonynpoBOAHUKH, X https://m.edsoo.ru/S55A1DQUR




COOCTBEHHAs M MPUMECHast
npoBoaANMOCTh. CBOMCTBA p—n-
nepexoza. [lomynpoBogHuKoBbIE
npudOpHI

DJEeKTPUYECKUHU TOK B PACTBOPAX
U pacIuiaBax 3JI€KTPOJIUTOB.

64 1 https://m.eds00.ru/QUOQUWVII
DNEKTPOIUTHYECKAS
JTUCCOLIMAIUS. DIEKTPOIIN3
DJIeKTPUYECKUU TOK B ra3ax.

65 CaMOCTOATENbHEN 1 1 https:/m.edso0.ru/2VX2KLEQA
HECaMOCTOSITENILHBIN pa3psi.
Monnus. [Tnazma
DnekTpuueckue mprudopsl U

66 YCIPOHUTRA H I IPAKTIACURO® 1 https://m.edsoo.ru/KJA02KUP5
npuMmeHenue. [IpaBuna TexHuKu
0e30MmacHOCTH
Kontponbhas pabota no teme

C) ! i

67 « HeKTpOCTaTI:IKa OCTOAMHBIT 1 https://m.edsoo.ru/PASKIGWP4
ANEeKTpUYECKUi TOK. TOKHU B
Pa3IMYHBIX CPEIAX»
PesepBHbIil ypok. O6006mIaronmii

68 1 https://m.edsoo.ru/HLOAT6SNU
ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KUIACC

KosnuyectBo yacos
Ne Mara DJIeKTpPOHHbIe NN (ppoBbIe

Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bceero U3y4eHusi | 00pa3oBaTeJbHbIC PECYPChI

padoThI padoThbI

IlocTosTHHBIE MAarHUTEI K UX
B3auMoAecTBUE. MarHuTHoOE
1 nosie. Bextop MarHuTHOU 1 https://m.edsoo.ru/ADMOYIING
MHAYKUUU. JIMHUY MarHUTHOM
WHIYKUIHAA

MarsuTHO€ 1MoJjie IPOBOHUKA C
TokoM. OnbIT Dpcrena.

. peTen 1 https://m.edsoo.ru/1L5CT47FX
B3anmopeiicTBre MPOBOIHUKOB C

TOKOM

JlaGopaTopHas pabota
3 «/3yueHre MarHuTHOTO MOJIS 1 1 https://m.edsoo.rt/HGHXI NLRZ

KaTylK1 € TOKOM»

JlelicTBME MAarHMUTHOTO TTOJIST HA
MIPOBOJIHUK C TOKOM. Cuita
Awmmepa. JlabopatopHas pabota

N 1 1 https://m.edsoo.ru/UVHDISEX4
«HUccnenoBanue neicTBus

MNOCTOAHHOI'O MaruuTa Ha paMKy
C TOKOM»

JlelicTBME MAarHUTHOTO TOJIS HA
JBHKYIIYIOCS 3apSKEHHYIO

1 https://m.edsoo.ru/7ABZQGQC9
gactuity. Cuna Jlopenma. Pabora

cuisl JIopeHna

6 DneKTpoMarHuTHasi UHIYKITUS. 1 https://m.edsoo.ru/VA26C9C3]




IToToKk BEKTOpa MarHUTHOM
nHaykuu. O/1C nHAyKIuUH.
3aKOH 3JIEKTPOMarHUTHOMN
nHaykuun Papanes

JIaGoparopHas paboTa

7 «HccnenoBanue SBiIcHUI https://m.edso0.ri/XZS5SMQCBU
ANEKTPOMATrHUTHOU WHIYKIIHH)
NuayKkTuBHOCTB. SIBIeHUE
camonHaykuuu. 9J1C
8 CaMOMHAYKIUU. DHEPTUs https://m.edsoo.rut/EOTONSAEA
MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe
TexHuueckue yCTpomcTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIC
MarHMThl, 3JICKTPOMArHUTHI,
9 https://m.edsoo.ru/UWNLFA9L6
3JEKTPOJIBUTATENb, yCKOPUTENIHU
3J€MEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb
Oo6o0maromuit ypok
10 «MarauTHoe 1moJe. https://m.edsoo.ru/COBOSBGMC
DNeKTPOMAarHUTHAS WHIYKIIHSD
KontponbHas paboTa mo teme
11 «MarauTHoe moJie. https://m.edsoo.ru/8X637ELEU
DNeKTpOMarHuTHAs WHIYKIIHSD
CB000OTHBIC MEXAaHUICCKHEC
koseOanus. 'apmonnyeckue
12 KoJieOaHus. YpaBHEHUE https://m.eds00.ru/9Y6GYWEVP

rapMOHUYECKUX KOJeOaHHH.
[IpeBpaiuenue sHeprun




13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUICUMOCTH
Mepuo/ia MaJibIX KoJeOaHui
rpy3a Ha HUTHU OT JTMHBI HUTH H
Macchl rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KosebaTenbHBIN KOHTYD.
CB0OOOHBIE ANEKTPOMATrHUTHBIC
KoJIe0aHus B HACAILHOM
KoJieOaTeIbHOM KOHTYPE.
AHanorus Mexuy
MEXAaHNYECKUMH U
AJIEKTPOMArHUTHBIMU
KoJIeOaHUsIMU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpaHeHI/IH 3HepFI/II/I B
HJIeaIbHOM KOJIeOaTeIEHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2I HU

16

IIpencrasieHue o 3aTyxXaruX
KoseOaHusx. BeIHyX/1eHHBIE
MEXaHUYECKUe KoJIeOaHusl.
Pe3onanc. BeinykxaeHHbIE
JIEKTPOMAarHUTHbIE KOJeOaHMs

https://m.edsoo.ru/FMBDWPPG4

17

[lepeMeHHBIN TOK.
CuHyCOHMIQIbHBIA TIEPEMEHHBIN
TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICHCTBYIOIIICE 3HAUCHUE CHITBI
TOKA U HANPSHKCHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpanrcdopmarop. [IponsBosacTso,

https://m.edsoo.ru/1ZWZUL8QK




nepeaaya 1 norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

Y CTpolCTBO M MPAKTUUECKOE
MIPUMEHEHHUE 3IEKTPUUECKOTO
3BOHKA, T€HEpaTopa
[IEPEMEHHOI0 TOKA, JIMHUMI
aJeKTponepenay

https://m.eds00.1u/93Z12W4QQ

20

DKoJIorn4ecKre pUCKU npu
IIPOU3BOJICTBE IEKTPOIHEPIHH.
Kynbrypa ucnonb3oBaHus
AJIEKTPO’HEPIUH B
MIOBCE/THEBHOM JKU3HH

https://m.edsoo.ru/3ADUNYKWNO

21

MexaHndeckne BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuos.
CkopocThb pacnpocTpaHEHHS U
JuiHa BoJiHbL. [lonepeunsie u
MPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYyKa.
['poMkoCTh 3ByKa. BeicoTa ToHAa.
TemOp 3ByKa

https://m.edsoo.ru/Z827Q6V70

23

9HeKTpOMaFHHTHBI€ BOJIHBI, UX
CBOHMCTBa M cKOpocTh. [lIkana
OJICKTPOMArHMTHBIX BOJIH

https://m.edso0.ru/SWBS57C06X

24

[IpuHIMIIBI paIMOCBA3U U
TeneBuaeHusA. PazButue cpeacts
cBaA3u. Pagnonokanus

https://m.edsoo.ru/2WQTSLGLV

25

KonTponbhas pabora
«Konebanus v BOJIHBD)

https://m.edsoo.ru/THURONESOB




[IpssMonuHeiHOE
pacIpoCTpaHEHUE CBETA B

26 . . https://m.edsoo.ru/HUF74ANDOW
OHOpPOAHOM cpene. ToueuHslid
HWCTOYHUK cBeTa. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI

27 OTPIREHIA CBveTa' Hoctpoetine https://m.edsoo.ru/IMBKQM?227
M300paXEHUH B IIIOCKOM
3epkaie
[Ipenomnenue ceta. [loaHoe

28 BHyTpeHies ?TpameHHe. https://m.edsoo.ru/V49RISTRN
[IpenenbHBIN yToJ HOTHOTO
BHYTPEHHETO OTPAKCHHUSI
JlabopaTopHas pabota

29 «3mepeHnune nokazaresnst https://m.edsoo.ru/JO2E1IM1DQ
MIPEJIOMIICHHUS CTEKIIa»
JIunsel. [loctpoenne

30 H306p%)KGHHH B nH3e. GopmyIa https://m.edsoo.ru/W2MMS9KIC
TOHKOW JIMH3BL. Y BETHUCHUE
JIUH3BI
JIaGoparopHas paboTa

31 «HccnenoBanue CBOMCTB https://m.eds00.ru/Q1ZCMW980
M300paXKEHUH B IMH3AX)
Hucnepcus cBeta. CoxHBIN
cocraB Oenoro cBeTa. L[Ber.

32 JIaGoparopHas paboTa https:/m.edsoo.rw/K9OWVKE1 1
«Habnronenue qucrnepcun
CBETa»
Nurepdepennus crera.

33 https://m.edsoo.ru/C8LCRSEJI

Hudpaxius ceera.




HudpakimonHas pemeéTka

34

HOHepe‘IHOCTB CBC€TOBBIX BOJIH.
HOHHpPI3aHI/I${ CB€Ta

https://m.edsoo0.ru/Q2118XYOJ

35

Onrtuyeckue mpuOOpHI 1
YCTPOMCTBA U YCIOBUS UX
0€30MacHOr0 NPUMEHEHUS

https://m.edsoo.ru/M5127JYGT

36

FpaHI/II_IBI MNPUMCHHUMOCTHU
KJIACCUYECKOH MEXAHUKH.
HOCTy.TIaTBI CHeHI/IaJ'IBHOI/IV
TCOPHUU OTHOCUTCIILHOCTU

https://m.eds00.ru/P8GBIFJSN

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJIeHre
BPEMEHH U COKpAIICHUE JTTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMILYJIbC
PENATUBUCTCKOH YacTHIBL. CBSI3b
MacChl C SHEPTUEH U UMITYIbCOM.
DHeprus MoKost

https://m.edsoo.ru/1902Y4BUB

39

KonTponbnas pabota «OnTuka.
OCHOBBI crielIUaIbHOM TEOPUHU
OTHOCHUTEIILHOCTHU

https://m.edsoo.ru/L8689JPLI

40

®otonsl. Dopmyna [1nanka.
DHeprus U UMIyJbC POTOHA

https://m.edsoo.ru/ZL6P16LA0

41

OTKpbITHE U HCCIIE0BAaHUE
dorordpdekra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHb! porodddekra.
VYpaBHeHUE DHUHIITEHHA IS
dotorddekra. «Kpacnas

https://m.edsoo.ruw/YLCK770G8




rpanuna» Gorosdgexra

Hasnenne ceera. Onbitel I1. H.

43 JlebeneBa. XuMHUUeECKOE https://m.edsoo.ru/EGO6ZQISA
JIENCTBHUE CBETA
TexHuueckue ycTpoucTsa u

44 MPAKTIHECKOE NPHMEHEHHC: https://m.edsoo.ru/UFQDRSL5M
(dhoTosneMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]

45 Pemerre 3axa1 o TeNie https://m.edsoo.ru/ZE73A67B1
«7eMEHTBI KBAHTOBOM OIITHKMY
Monpens atoma Tomcona. OnbBITEI

46 Pesepdopna no paccesruio a- https://m.edsoo.ru/FIC11POHN
yactuil. [InanerapHas Mmozens
aToma

47 [Toctynatel bopa https://m.edsoo.ru/6X7GFHZ9X
N3ny4yenue u nornoueHue

48 (oTorOB npu mepexone atoma ¢ https://m.edsoo.ru/NNSBHZYBE
OJIHOTO YPOBHSI DHEPTUU Ha
Ipyroii. Buasl criekTpos
BoiHOBBIE CBOMCTBA YaCTHII.
Bounsl 1e bpowis.

49 KopmyckynsipHO-BOJTHOBOH https://m.eds00.ru/J710TLECO
nyanu3M. CIIOHTaHHOE |
BBIHY)KJCHHOE M3Ty4YCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omerrer Pesepgopaa 1o https://m.edsoo.ru/TSIFUU3TP

OIIpCACIICHUIO COCTaBa
PAAUOAKTUBHOI'O U3JTYyYCHUA




51

CaowucTtBa anb(da-, Oera-, ramma-
u3nyueHus. BausHue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE TIPOTOHA M HEUTPOHA.
N3otombl. Anbda-pacma.
DJNEeKTPOHHBIN U TIO3UTPOHHBIA
Oera-pacnajn. ['amMma-u3nydenue

https://m.edsoo.ru/H2XTHOG3E

53

OHeprus cBA3M HyKJIOHOB B S/pE.

SnepHbie peakuuu. SInepHbId
peakrtop. [Ipo6iemsr,

MEPCIIEKTUBBI, IKOJTOTHUCCKHUE
aCTICKTHI SIIEPHOM SHEPTETUKU

https://m.edsoo.ru/CFJYJSSIG

54

DeMeHTapHbIC YaCTHUIIBI.
OTkpbITHE TO3UTPOHA. MEeTo bl
HaAOJIOACHUS M PETUCTPAIU
3JeMEHTapHbIX YacTull. Kpyruibsii
cron «DyH1aMeHTaIbHbIE
B3auMOJeUCTBUs. EqMHCTBO
(bU3NUECKOU KApTHHBI MHPay

https://m.edsoo.rt/SUC62U40A

55

DTarbl pa3BUTHS ACTPOHOMHMH.
[IpuxnagHoe u
MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. Buj 3B€31HOTO
HeOa. Co3Be3aus, SIPKUE 3BE3IbI,
IUTAHETHI, UX BUIUMOE
nBrokenne. ConHeyHas cucTeMa

https://m.eds00.1u/5PXS219VY

56

Counuie. ComHeuHass akTUBHOCTD.

HcTounuk OHCPIun COJ'IHI_Ia n

https://m.edsoo.ru/1JZR54JA0




3BE3I

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI
TJIAaBHOM MOCIIE0BATEIBHOCTH.
BuyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
MIPOUCXOKACHUHU H IBOJIOIIUH
ConHua u 3B€31

https://m.edsoo0.ru/GGD3W7470

58

Mueunsid [1yTe — Hama
I'anakTtuka. [lonoxxenue u
nemwxkenne Comana B ['amakTuke.
lNamakTuku. YepHbie ABIPHI B
sIIpax rajJakTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Paz6eranue
ranakTuk. Teopust bonbioro

B3pbIBa. PenukroBoe usiydenue.

MertaranakTruka

https://m.edso0.ru/9TWRLVWNN

60

Hepemennsie npodiaembl
aCTPOHOMHU

https://m.edsoo.ru/LJHNI.2MCF

61

KonTponbHas pabota
«ONeMEeHThI aCTPOHOMHH U
acTpOPUUKID)

https://m.edsoo.rt/TXTTCT488

62

O6o0matomuii ypok. Posb
(bU3UKH U ACTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHOM
Y ITHYECKOH cepax
JIesITeTbHOCTH YeJIoBEKa

https://m.edso0. st/ WNJSCRXYD

63

O6o06maromuit ypok. Pons n

https://m.edsoo.ru/2PFPB28UF




MeCTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHON KapTUHE
MHUpa

O606maromuit ypok. Ponb
(buznueckoil Teopuu B

64 . 1 https://m.edsoo.ru/Y29SVPCVR
(hopMUPOBaHUHU TTPEICTABICHHIA
0 (hu3UYEeCKO KapTUHE MUPA
O6o06maromuii ypok. Mecto
(bu3nueckoil KapTUHBI MUpa B

65 00111eM psAly COBPEMEHHBIX 1 https:/m.edsoo.rw/LKNUIKHZH
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE
Pe3epBHbIil ypok. MarHuTHOE

66 nosie. DIeKTPOMarHuTHas 1 https://m.edsoo.rt/EVMFIQTP6
WHIYKITAS
PesepBHbIit ypok. OnTuka.

67 OCHOBBI cIENUAIIBHONW TEOpUHU 1 https://m.edsoo.ru/ESABJRKS8L
OTHOCHUTEIIbHOCTH
Pesepnsiii ypok. KBanrosas

68 (busmka. DIEeMEHTHI aCTPOHOMUU 1 https://m.edsoo.ru/RARQLVO2]J

1 acTpOPU3UKH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







INPOBEPAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJbHOM NPOI'PAMMBI

10 KVIACC

Kon
MpoBepPsAEeMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TIpUMEpPaX polb W MECTO (U3UKU B
dbopMHpPOBaHUKM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHMH, B MPAKTUYECKON AEATEIbHOCTH

monaen

10.2

Y4YuTBIBaTh TPAaHUIIBI TPUMEHEHUS U3YyUEHHBIX (DU3MUYECKHX MOJEIIECH:
MaTepualibHas TOYKa, MHEpIHajbHas cucTeMa OTCYETa, aOCONIOTHO
TBEPAOE TEJIO, UACATIBHBIN I'a3; MOACIN CTPOCHHS I'a30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apAl — IpPU PEIICHUH

du3nueckux 3anaq

10.3

Pacno3naBate Qusnueckue siBaeHUs (MpPOLECChl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYSIPHO-KUHETHYECKOH TEeopHuH
CTPOCHMsI BELIECTBA M  AJIEKTPOJAMHAMHUKU: DPABHOMEpPHOE M
PaBHOYCKOPEHHOE IpPsIMOJMHEIIHOE JBMKEHUE, CBOOOJHOE MaJeHue
TN, JIBWKEHHE IO OKPYXKHOCTH, HHEPIUS, B3aUMOJCWCTBHE T,
muddys3usi, OpOYHOBCKOE JBH)KCHHE, CTPOCHHE IHKHJIKOCTEH U
TBEPABIX  TeJ, W3MEHEHHe o00bEMa Ten IpU  HarpeBaHUU
(OXJaxaeHnn), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHJCHCAIUs,
IUIaBJI€HUE, KpUCTAJUIM3allUsd, KWUIIEHHE, BJIAXHOCTh BO3]yXa,
NOBBIIICHHUE JIaBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM COCYIIE,
CBA3b MEXAYy MapaMeTpaMH COCTOSIHMS Tra3a B M30Ipolieccax;

QJICKTpU3alus TCII, B3aUMOJICHCTBHE 3apaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHUE, UCHOJb3ys (u3nueckue
BEJIMYUHBL: KOOPJMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJbC TeJla, KUHETUYECKas OHEprus,
NOTEHIMaJbHAs JHEeprus, MexaHuueckas pabora, MexaHWYecKas
MOIIIHOCTb; TIPY OMUCAHUH MPABUIBLHO TPAKTOBATh (DU3HMUECKUNA CMBICI
UCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAUEHUS U €IMHHULbI, HaXOAWUTh
(bopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C JAPYTHMHU

BCINYHNHaAMH

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEIUIOBBIC
SABJICHUA, HCIOJIb3Yys (1)PI31/I‘{€CKI/IG BCIIMYMHBI: AAaBJICHUC Ta3sa,
TEMIICpATypa, Cp€aHAsd KHUHCTUYCCKAasA OHCPrusd XaoTHUUYCCKOI'o
ABWKCHUA  MOJICKYJI, CpCAHCKBaApaThuiHasd CKOPOCTb MOJICKYII,

KOJIHYCCTBO TCIIJIOTHI, BHYTPCHHAA OHECpPrus-d, pa60Ta rasa,




KOA(QGUIMEHT TMO0JIE3HOr0 JEHCTBUS TEIJIOBOTO JIBUTATeNs; IpH
OMHCaHUHN MPaBUIIBLHO TPaKTOBAThH ¢buznueckuit CMBICIT
UCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAUYECHMsS] U €JUHUIbI, HAXOJUTh
(dbopMyIIBl, CBSI3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIIMYUHY C JPYTUMHU

BCIIMYHMHaAM

10.6

OnuceiBaTh H3yueHHBIE DIEKTPUUYECKHE CBOWCTBAa BEIIECTBA W
JJICKTPUYECKUE  sBJICHUS  (MIPOIECCHI), HCHOJB3YS  (Pu3nUecKue
BEJIMYMHBI:  DJIEKTPUYECKUH  3apsal,  DJEKTpUYEeCcKoe  ToJie,
HaHpH)KéHHOCTb moJjrsl, MTOTCHHOHAJI, Pa3HOCTb MOTCHIUAIOB; IIPU
OMKMCAHUU TPABUILHO TPAKTOBATh (PUINUYECKUN CMBICIT HCIIOJIb3YEMbIX
BEIMYMH, WX OO0O3HAUYECHUS ¥ CIUHHIBI, YKa3bIBaTh (OPMYIIHI,
CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIWYMHY C JAPYTUMHU

BCINYHNHaAMU

10.7

AHATM3UPOBATh (U3MUYECKUE TMPOLECChl H  SIBJICHUS, WCIOJIbB3Ys
dbuznyeckre 3aKOHBI ¥ MIPUHIIMUIIBL: 3aKOH BCEMUPHOTO TiaroTenHws, I, 11
u III 3akonsl HplOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPIUH,
3aKOH COXPAHEHHSI UMITYJIbCA, MPUHIIUATI CYNEPIIO3UIIUN CHUJI, TIPUHITATI
paBHOIpaBUsSl HUHEPUUATBHBIX CHUCTEM  OTCU€Ta; MOJEKYJISIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeIHEW KWHETUYECKON DHEPruu TEIUIOBOTO JBIKEHUS MOJICKYJ C
aOCOJIIOTHOW TEeMITepaTypoi, MEepPBBIA 3aKOH TEPMOIAMHAMUKH, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsiga, 3akoH KyroHa; mpu 3ToM
pa3ianyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe

BBIpa)KECHHUE U yCIIOBUS (TPAHUILIBI, 00JIACTH) MIPUMEHUMOCTH

10.8

OOBSICHATh OCHOBHBIE MPHUHIIMIBI JEUCTBUS MAIlUH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS HUX 0e30MacHoro

HCIIOJIBb30BaHUs B HOBCGI{HGBHOI\/JI KHU3HU

10.9

BEIONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHHUIO (PU3NIECKUX SBICHUH U
IPOIIECCOB C UCIOJIB30BAHNUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH; MPH
3TOM (GOpMyIHpoBaTh NpolieMy (3anady) M THUIOTE3Y Y4eOHOro
9KCTIIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  TPEIOKEHHOTO

000pyA0BaHuUs, IPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBOIBI

10.10

OcyuiecTBisTh MNpSIMBIE W KOCBEHHBbIE HU3MEPEHHUS (PUINYECKUX
BEJIMYMH; IPU ITOM BbIOMpATh ONTUMAJIbHBIN CIIOCO0 M3MEpEeHMs U

HCIIOJBb30BaTh U3BCCTHHIC MECTO/AbI OICHKN HOFpGIHHOCTeﬁ H3MepeHI/II>'I

10.11

HccrnenoBaTh 3aBHCHMOCTH MEXKAY (QHU3MUYECKUMHU BEITHUYWHAMH C
UCIIOJIb30BAHUEM IIPSIMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBAThb
YCTAHOBKY, (UKCHpPOBATh pe3yJbTaThl IOJYyYEHHOH 3aBHCHMOCTHU

(bU3NYECKUX BEJIMUMH B BUJE TaOIUIl U TpadUKOB, JIeJIaTh BHIBOJBI 11O




pe3yjibTaTaM HCCIICIOBAHUA

10.12

CobOmoate  mpaBWiia  0€30MacHOrO  Tpyda MpH  MPOBEACHUU
WCCJICOBAaHMM B paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-
WCCIIEIOBATENILCKOW U MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOPHOT0 000PYAOBAHUS

10.13

Pemate pacuérHbie 3a7a4M ¢ SBHO 33JaHHON (DU3MYECKOW MOJEIBIO,
UCTIONB3Yysl (PU3MUYECKUE 3aKOHBl M TNPHUHLMIIBI;, HA OCHOBE aHaIM3a
YCIIOBUSL  3a/ladyd  BbIOMpaTh  (PU3MYECKYI0 MOJeNb, BBIICISATH
bu3nYecKue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
IPOBOJIUTH PACYETHI U OI[CHUBATH PEALHOCTH MOJyYEHHOTO 3HAUCHHUS

(bu3UYECKOI BETUINHBI

10.14

Pemate Ka4C€CTBCHHBIC 3aJa4u: BBICTpPanBaTh JJOTHYCCKH
HCIIPOTHBOPCUYNUBYIO LCIIOYKY paccyxcz(eHI/HZ C OHOpOﬁ Ha HU3YYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (bl/ISI/I‘IeCKI/IC SABJICHUA

10.15

Hcnonb30BaTh NOpU  pelIEHMH Y4YeOHBIX 3aJad  COBPEMEHHBIE
UH(QOPMALIMOHHBIE TEXHOJOTHUM [UIl IIOMCKA, CTPYKTYpHUPOBaHUS,
UHTEPIpPETAlMd W TPEICTABICHHUA Y4eOHOW W HaydHO-TIOIYJISPHOM
UH(POPMALIUK, TIOTYYSHHOW M3 Pa3IUYHBIX UCTOYHUKOB; KPUTHUECKH

AHAJIU3UPOBATH IMOJTYy4YaCMYHO I/IH(I)OpMaI_[I/II-O

10.16

[IpuBoaMTH TpHUMEpPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS MO (PHU3MKE B TMOBCEIHEBHOM
JKU3HM 1 o0ecrieueHrs 6€30macHOCTH IpH 0OpaIlieH!uu ¢ mMpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMH, Ul COXPaHEHUS 30pPOBbS U

CO6J'IIO)ICHI/I}I HOPM 5KOJIOTHYECKOI'O ITOBEACHUS B Opr>I(8.IOH.[CfI cpeae

10.18

PaGortath B rpymnme ¢ BHIIOJHEHHEM Pa3jMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUPOBaTh  pabOTy  TpPyNIbl,  pPalMOHAIBHO  pacHpenemsiTh
00S13aHHOCTH W TIJIJAHUPOBAaTh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTyallUsiX, aJ€KBaTHO OLIEHUBATh BKJIaJ KaXJOr0 M3 YYaCTHHUKOB

IpYHIBl B pellIeHUe paccMaTpruBaeMoil mpoOaembl




11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi

JIeMOHCTpHPOBATh Ha MpHUMEpax poJib U MECTO (HU3UKU B (POPMHPOBAHUHU
COBPEMEHHOM HAyYHOU KapTHUHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTH, B MPAKTUYECKON NEATEIBHOCTH JIHOJIEH, [IEJIOCTHOCTh U €IMHCTBO

¢u3nyecKoil KapTUHBI MHpa

11.2

Y4uuThIBaTh TpaHULIBl TNPUMEHEHHS] H3Y4YEHHbIX (U3HUECKUX MOJeIeH:
TOYEYHBIN JEKTPUUECKUN 3apsil, A/1epHAst MOJIENb aTOMa, HYKJIOHHAs MOJIEJIb

aTOMHOTO si/Ipa MPH PelIeHUH (PU3NIECKUX 3a/1a4

11.3

Pacnio3naBath (usnyeckue siBieHUs (IPOLECChl) U OOBSICHATH MX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKM U  KBAHTOBOM  (DU3UKU:  DIIEKTPHUUYECKAs
IIPOBOJIUMOCTb, TEINIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JIeHCTBUS TOKa,
B3aMMOJICHCTBHE MAarHWTOB, JJIEKTPOMArHWTHAas HWHIYKIHSA, JICHCTBUE
MarHUTHOTO TIOJII Ha TPOBOAHMK C TOKOM M JABIDKYLIMICA 3apsn,
3JIEKTPOMArHUTHbIE KOJIEOAHUS U BOJHBI, IPSIMOJIUHEHHOE pacHpOCTpaHEeHUE
CBETa, OTPaKCHUE, NpeJIoMIIeHue, uHTeppepeHuus, Iudpakuus U
noJiipu3anusi CBeTa, JHCIepcusi cBeTa, (OTOAIEKTpUYecKuil 3ddekt
(poroaddexr), cBeTOBOE HaBIICHHWE, BO3HUKHOBEHHUE JIMHEWYATOrO CIIEKTpa

aToMa BOJopoaa, €CTECTBCHHAsA U UCKYCCTBCHHAS PAANOAKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIE CBOWCTBA BEIIECTBA (DJICKTPUYECKHE, MArHUTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0  IMPOBOJUMOCTh  pa3jMuYHBIX Cpeln) U
AJIEKTPOMAarHUTHBIE SIBJICHUS (IIPOLECCHI), UCMOJB3Ysl (PU3NYECKUE BEINYHHBDIL:
JNEKTPUYECKUN  3apsif, Cujla  TOKa, DJJIEKTPUUECKOE  HaMpsHKEHHE,
ANEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh MoTeHnuanos, JJ[C, padora Toka,
WHAYKIMST MarHUTHOTO TOJIA, cujia AMriepa, cuia JlopeHua, WHIYKTUBHOCTh
KaTYIIKHA, SHEPTHS AJIEKTPUUECKOTO U MAarHUTHOTO TOJICH, MEPUOa M 4acToTa
KosebaHuii B Koyie0aTeIbHOM KOHTYype, 3aps] M Cujla TOKa B TpoIecce
TapMOHHYECKHUX DIIGKTPOMATHUTHBIX KoyieOaHMH, (OKyCHOE paccCTosHUE U
ONTUYECKasl CUJIA JIMH3bI; MPU ONMCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUI
CMBICJI HCTIOJB3YEMBIX BEIWYMH, UX OOO3HAYEHWsS W EAWHHIIBI, YKa3bIBaTh
(GOopMyJIbI, CBS3BIBAIONINE JaHHYIO (U3HYECKYI0 BEIUYHHY C JIPYTUMHU

BEINM4YnHaMn

11.5

OnuceiBaTh H3YUYEHHbIE KBAHTOBBIE SBJICHMS U IPOLIECCHI, HCIOJIb3Ys
¢bu3nyecKkue BEIUUHHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, AJIMHA BOJIHBI U
4acToTa CBETA, YHEPrUsl U UMITyJIbC (POTOHA, MEPUOJ MOJypacnana, YHeprus
CBSI3M aTOMHBIX SJIep; NMPH ONMUCAHWH MPABWIBHO TPAKTOBATH (PU3UUECKHIA

CMBICJI HUCIIOJIB3YEMbBIX BCIIMYHH, HX 0003HauYeHusT U CAWHUIIBI;, YKa3bIBATb




dbopMyTbl, CBA3BIBAIOUINE JAHHYIO (U3HYECKYI0 BEJIMYUHY C APYTUMHU

BCIIMYMHaAMM, BBIYUCIIATH 3HAUYCHUEC (1)1/13qu01<0171 BECIINYUHBI

11.6

Ananu3upoBaTh (U3MUECKUE MPOLECCHl U SBIEHUS, MCIONb3Ys (PU3NUECKUe
3aKOHbBl M NpUHUMIBL 3akoH OMa, 3aKOHBI [OCJIEJOBATEIBHOTO U
[apajuIeNIbHOTO COEIUHEHMs MPOBOJHUKOB, 3aKOH Jxoyns — Jlenua, 3akoH
NIEKTPOMAarHUTHOM HWHAYKLHH, 3aKOH HPSIMOJIMHEMHOIO pacipoCTpaHEHUs
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETA, ypaBHEHHE
OiHmreiHa s (oTodd(deKTa, 3aKOH COXPaHEHUS DHEPruu, 3aKOH
COXpaHEHUsSl HMMITYJIbCa, 3aKOH COXPAaHEHHUS AJIEKTPUYECKOrO 3apsj]ia, 3aKOH
COXpaHEHUs MacCOBOI'0 4MCJIA, MOCTyJaThl bopa, 3aK0OH pagMOaKTUBHOTO
pacmazna; Npu 3TOM pa3ivyaTh CJIOBECHYI (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4YecKoe  BBIpaX€HWe M ycioBuUs  (TpaHulbl,  00yacTu)

MNPpUMCHUMOCTHU

11.7

OHpCZ[GJ'ISITI: HaIMpaBJICHUC BCKTOPA MHAYKIOWHW MArHuTHOI'O IOJIA IIPOBOAHUKA

C TOKOM, CHJIbI AMnepa " CHUJIbI HopeHua

11.8

Ctpouth W ONHUCHIBATH H300paKEHHE, CO3[aBAaEMOE IUIOCKHM 3€pPKaJIoM,

TOHKOMN JTUH30U1

11.9

BrimmoaaaTs SKCHICPUMCHTBI IO HCCICAOBAHUIO (I)I/I3I/I‘-ICCKI/IX SIBJICHUU U
MPOIIECCOB C MCIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHHIA; TPU ITOM
dbopmynupoBaTh TpobieMy (3aaady) W TUIOTE3Y y4eOHOTro SKCIEPHMEHTA,
COOMpPATh YCTAaHOBKY M3 IMPEIOKEHHOTO 000pYyA0BaHUs, MMPOBOAUTH OIBIT U

(hopMyIIUPOBATH BHIBOJIBI

11.10

OCYH_[eCTBJISITB MMPpAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYMH; IMPU
9TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUSA U UCTIOJIB30BATh U3BCCTHLIC

MCTOJAbI OLICHKH HOFpCHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BETUYMH C UCTIOIb30BAHUEM MPSMBIX
U3MEPEHUH; IpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTaThI
MOJTYYSHHOH 3aBUCUMOCTH (PM3NYECKUX BEJIMYUH B BUJE TAOJIUI] U rpadUKOB,

ACJIaTh BBIBOJALI IO PE3yJIbTaTaM UCCICAOBAHUA

11.12

CoOmronaTe mpaBuiia 6€30MacHOr0 TpyJa NP MPOBEIACHUU UCCIIEIOBAHUN B
paMKax yu4eOHOTO dKCIIEPUMEHTa, YueOHO-HCCIEeI0BATEIbCKOM U MPOEKTHOM
JCSATEIIBHOCTH €  KCIOJb30BAaHUEM  HM3MEPHUTEIBHBIX  YCTPOHCTB |

71a60paTOpHOro 000PYIOBAHUS

11.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJaHHON (PU3MUYECKOW MOJEIIBIO,
I/ICHOJ’II:SYSI (1)I/ISI/I‘~IGCKI/IC 3aKOHBbI U HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a yCJ'IOBI/ISI
3a1a4uu BBI6I/IpaTB q)HSI/I‘-IeCKYIO MOJ€CJ/Ib, BBIACIATH (1)I/I3I/I‘ICCKI/IG BCJIIMYMHBI 1
dbopMyIbl, HeOOXOIUMBIE I €€ pEelIeHUs, TPOBOAUTH PACUETHI U OIICHUBATH

PEAbHOCTH MOTYYEHHOTO 3HaYEHUS] PU3NUECKON BETUUMHBI

11.14

Pemars xkauecTBEHHBIC 3aJa4U: BBICTpAUBATh JIOTUYCCKU HCIIPOTUBOPCHUUBYIO




LHCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH H

(bu3UYeCcKue SIBICHUS

11.15

Hcnonb3oBath npu pelmieHMH  y4eOHBIX 3a1a4 COBPEMCHHBIE
MH(OPMALlMOHHbIE  TEXHOJOTMM  JJs  [OMCKAa,  CTPYKTYypUpPOBaHUS,
UHTEPIPETAllMM U NPEIACTaBIECHHUA Y4eOHOH UM Hay4HO-TIONYJIIPHOMU
uHpOpMaLMY, I[OJYYEHHOH W3 PAa3JIMYHbIX HMCTOYHUKOB, KPUTHUECKHU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIKIO

11.16

OOBSICHATH MNPUHLMUIBI JACWCTBUS MAIIWH, OPUOOPOB U TEXHUUYECKUX
YCTPOICTB; pa3inyaTh YCJIOBHS MX O€30MAaCHOTO HCIOJb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBOIUTH MPUMEPHI BKJIaJJa POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE

TEXHHUKHU U TEXHOJOTUI

11.18

Hcnonk30BaTh TeOpeTUUECKHE 3HAHUS IO (DU3UKE B MTOBCETHEBHOMN KU3HU IS
obecrnieueHrs 0€30MacHOCTH MPH OOpalleHHH ¢ MPUOOpamMu M TEXHUYECKUMU
yCTpoOiicTBaMH, JUIsl COXpaHEHHUS 30pOBbS U  COONIOACHUS  HOPM

AKOJIOTMYECKOTO MOBEJICHUS B OKPY KaIOILEl cpee

11.19

PaGorare B Trpymme ¢ BBITOJHEHWEM pPa3jIMYHBIX COITMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIBI, PANMOHATIBHO pacCHpefesaTh O0S3aHHOCTH H
IUTAHUPOBATh  JIEATENFHOCTh B  HECTAHAAPTHBIX CHUTYaIlUsIX, aJIeKBaTHO
OLIEHUBATh BKJIJ K&XKIOrO M3 YYaCTHUKOB TPyNIbl B  pEIICHUE

paccmaTpruBaeMoi mpoOIeMBbI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Koa nposepsiemoro

pasaesia 3JIEMEHTAa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA

N METO/bI HAYYHOI'O ITO3HAHUMA

1.1

®uszuka — Hayka o npupone. Hayunbsle MeTOnbI
IIO3HAHMS OKPY’KaoIero Mupa. Ponb skcriepuMenTa u
TEOpPHUU B IPOLECCE MO3HAHUS TPUPOJIbI. DKCIEPUMEHT

B (u3uKe

1.2

MonenupoBanue (GpU3NUECKUX SBICHHUA U MPOIECCOB.
Hayunble runorespl. @U3NYECKHE 3aKOHBI U TEOPHH.
I'panunel  TPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB.
[Mpunnun coorBercTBUs. Poimb u mecTto (Gu3NKK B
(hopMUPOBaHMM COBPEMEHHOW HAy4YHOW KapTHHBI

MHpa, B IPAKTUUYECKON AESITEITbHOCTH JTIOAEH

MEXAHUKA

KNMHEMATHKA

2.1.1

MexaHu4deckoe JABMKCHUC. OTHOCHUTENBHOCTh
MEXaHHYCCKOT'O JABHIKXCHUA. Cucrema OTCuUéTa.

Tpaexropus

Ilepememienue,  CkopocTb  (CpemHsss  CKOpOCTS,
MIHOBEHHAsi CKOPOCTb) M YCKOpPEHHE MaTepualbHOMN
TOYKHM, MX NPOEKLUMU HAa OCH CUCTEMBI KOOpAMHAT.

CrnosxeHue nepeMenieHnii u ClI0XKeHUe CKOpOCTel

2.1

PaBHOMEpHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE
nBWkeHue. ['padukn  3aBHCHUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpPEHMs, TIyTH U MepeMelleHUs

MaTepHaHbHOﬁ TOYKHU OT BPpEMCHU

CBoOoaHoe majienre. Y CKopeHHe CBOOOTHOTO

HajgcHus

2.1.5

KpuBonuHeliHoe nBuxeHue. PaBHOMEpHOE BUKECHHE
MaTEpHAIbHOM TOYKH II0 OKPYKHOCTH. YTIJIOBas
CKOpOCTb, JIMHEHHass CKOpocTh. llepuon u wacrora.

LleHTpocTpeMUTEIbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CHUIAOMETpP, JBHXKEHUE

CHapsA 0B, ICTIHBIC U pCMCHHBIC IICPpCaAaAYn




[Ipaktuyeckue paboTsl. M3MepeHue MIHOBEHHOM
ckopoctd. HMccienoBanue COOTHOLIEHHS — MEXKIY
IIyTSIMHM, IPOMACHHBIMU TEJIOM 3a IOCIEN0BATENIbHbBIE
paBHBIE IIPOMEXKYTKH BPEMEHH IPU PaBHOYCKOPEHHOM
JIBUKCHUHM C HAa4aJbHOM CKOPOCTBIO, PaBHOM HYIJIIO.
N3yueHne nBUKEHUs IIApUKa B BA3KOW KUIAKOCTH.
N3yuenue IBYKCHHUS Tena, OpOILIEHHOTO

TOPU30HTAIIBHO

2.2

TMHAMUKA

2.2.1

IIpunnun orHocurensHocTy I'anunes. IlepBsiii 3akoH

Hprotona. MHepimanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuina. [lpuHuun cynepno3uinuu cui

223

Bropoii 3akoH HproToHa nns MaTepualbHONM TOYKH B
uHepuuanpHoi cucteme otcuéra (MCO). Tpernit

3aKkoH HproToHa AJId MaTCPUAJIBHBIX TOYCK

224

3akoH BceMHpHOro Tsrotenus. Cuina tsxectu. [lepas

KOCMHUYCCKasA CKOPOCTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKONIBKEHUSI M cuia TpeHus nokos. Kosdduuument
Tpenus. Cuia CONMpOTHUBIICHUS TP JBMKEHUH Tela B

KHUAKOCTH HJIM I'a3€

2.2.7

HOCTynaTeHLHOC 151 BpamaTeJIbHOC JABHOKCHUC

a0COJIIOTHO TBEPAOTO TeTa

228

MomeHT cuibl OTHOCHTENIBHO ocH BpamieHus. [liedo

cuibl. Ycnosus paBHoBecHs TBEpaoro tena B MCO

229

TexHuueckue YCTpOﬁCTBaZ NOAIIMITHUKH, JABHWXKCHUC

HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue padbothl. M3yuyenne npmxenus Opycka
10 HAKJIOHHOM IUIOCKOCTH IO, IEHCTBUEM HECKOJIBKHUX
cui. HccnenoBanue 3aBHCHMOCTH CHJI yNPYIOCTH,
BO3HHUKAIOMIUX B jAehopMuUpyeMON MpyXHHE WU
pe3nHOBOM 00pasle, OT BEIWYMHBI UX JAepopMaliyi.
HccnenoBanue yciaoBuil paBHOBeCUs TBEPIOro Tena,

HMCIOLIETO OCh BpalllCHUA




3AKOHbBI COXPAHEHN A B MEXAHUKE

Nmnynbe MaTepHaIbHOMN TOYKH, CHCTEMBI
2.3.1 MAaTepHalbHbIX TOYEK. VIMMyJIbC CHIIBI U U3MEHEHHUE
HUMITyJIbCa Tena
3akoH coxpaHeHuss ummyibca B MCO. PeaktuBHOE
232
JIBIDKCHHE
233 Pa6ota cuisl
234 MOIIHOCTh CHIIBI
535 Kunernueckass sHepruss  MarepHaJbHONM  TOYKH.
o Teopema 0 KHHETUYECKOUN SHEPTUU
[TorenmmaneHass sHeprus. lloreHuuanbHas >SHeprud
)36 yIpyro nedopMupOBaHHOM MPY>KUHBI.
23 o [loTenumanpHas sHEprusi Tejna BOJU3M MOBEPXHOCTH
3emnn
IloTrennmanbHble W HEMOTSHIUANLHBIE CHIBL. CBA3b
37 paboThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM
o MEXaHUYECKOW HHEPruu  CUCTEMbl Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUU
2.3.8 VYnupyrue u Heynpyrue CTOIKHOBEHHUS
3.9 TexHuueckue ycTpoucTBa: JBUKEHUE PAKET, BOJOMET,
o KOTIep, MPYKUHHBIN MUCTOJET
[IpakTuueckue pabotrel. M3yueHue cBsizu cKopocTei
5310 Tel IHpu Heynpyrom yxaape. HMccienoBaHue cBsizH
o paboThl CWJIbI ¢ U3MEHEHHEM MEXaHWYECKOW SHEpPrUu
Tena
3 MOJIEKVYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOUW TEOPUU
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOM
311 Teopuu.  bpoyHoBckoe  aBmwxkenue. [duddysus.
o XapakTtep JABW)KEHUS M B3aUMOJACMCTBUS YACTHIL
3.1 BEIIECTBA
Mopenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TEN U
3.1.2 OOBSACHCHHE CBOMCTB BEIIECTBA HA OCHOBE OTHX
Mojeen
3.1.3 Macca monekyin. KonnuectBo BemectBa. [loctosiHHas




ABorazpo

TennoBoe paBHoBecue. TemnepaTypa u e€ usmMepeHue.

[IIxana remneparyp Llenbcust

Mognens uneanbHoro ra3a. (OCHOBHOE ypaBHEHHUE

MOJIEKYJISIPHO-KUHETHUECKON TEOPUH UCAIbHOTO Ta3a

AOcomroTHasT TeMmIeparypa Kak Mepa CpeaHeu
KMHETUYECKON APHEPryuu TEIUIOBOTO JIBUKEHUS YACTHUIL

ra3a. [lIkana remneparyp KensBuna

VpaBuenue Knamnelipona — MenneneeBa. 3akoH

JanbToHa

I"a3oBbIC 3aKOHEI. I/ISOHpOHeCCH B HMACAJIbBHOM ras3€ C
IIOCTOAHHBIM  KOJIMYECTBOM  BCHICCTBA: H30TCpMa,

u30Xxopa, u306apa

TexHuyeckue ycTponucTBa: TEpMOMETpP, OapoMeTp

3.1.10

[Ipaktrueckue padoTel. 3MepeHne Macchl BO3ayXa B
KilaccHoM komHate. MHMcciaemoBaHme 3aBUCHUMOCTH

MEX]y TapaMeTpaMH COCTOSTHHS Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKN

3.2.1

TepmonnHamuueckas cucrema. BHYTpeHHss sHEprus
TEPMOJIMHAMUYECKOH  CHUCTEMBI U CHOCOOBI  eé

U3MCHCHUA

322

KonnuectBo Temnotsl U padota. BHyTpeHHss sHEprus

OJHOATOMHOI'O NACAJIbHOI'O ra3a

3.23

Bunst TEeIUIoNEepelaun: TEILUIONPOBOAHOCTb,
KOHBEKLHs,  H3IydeHue.  TemroéMkocTs  Tena.
VnaensHas  TemoéMKOCTh  BemiecTBa.  Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpCaauc

3.24

IlepBbiii  3akOH  TepMmoauHaMuku. [IpuMeHeHue
IIEPBOr0 3aKOHAa TEPMOAMHAMHUKH K H30IPOLIECCAM.

I'paduueckas uHTEpIIpeTalius paboTHI raza

3.25

TennoBble MamuHbl. [IpHHINIBI TEHCTBHS TETIOBBIX
MamuH. [IpeoOpa3oBanuss JHEPrud B  TEIUIOBBIX
MmamunHax. Koagoumuent nonesnoro aeiicteus (nanee

— KII) ternoBoii mamunsel. [ukn Kapuao u ero KITJ{

3.2.6

Bropoit 3akon Tepmomumnamuku. HeoOGpatumocThb




IMpouecCcoB B IMpupoJac. TemnoBbele  JABUTATENH.

DKoJ0ru4ecKue npooIeMbl TEMIO3HEPTETUKH

3.2.7

TexHudeckue yCTpOMCTBA: JBUIATENb BHYTPEHHEIO

CropaHuys, OBITOBOM XOJIOAUJIBbHUK, KOHIUITUOHED

3.2.8

[Ipaktrueckue  paboTel. M3mepeHwe  ynenbHOM

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE [TIEPEXO/1bI

Hap006pa30BaHHe n  KOHACHCAIWA. I/IcnapeHHe 151

3.3.1 KUIIEHUE. YJenpHas TeloTa NapooOpa3oBaHMsL.
3aBUCUMOCTD TEMIIEPATYPBI KUIIEHUSI OT JaBJICHUS
330 AOCOmIOTHAS M OTHOCHUTENIbHAs BJIAXKHOCTH BO3IyXa.
o Hacpiennsiit nap
Teépnoe teno. Kpucramimyeckue u amopgHbie Tema.
333 AHM30TpONIUA  CBOMCTB  KpucTtayyioB.  Kujakue
13 Kkpuctaybsl. COBpeMEHHbIE MaTEpUaJIbI
. 134 [lnaBnenue w Kpucrtaymusauus. YJIelIbHass TEIIoTa
o iasnenus. Cyomumanus
3.3.5 VYpaBHeHue TeraoBoro 6anaHca
TexHuueckue yCcTponcTBa: TUTPOMETP M IICUXPOMETD,
336 KaJIODUMETP, TEXHOJIOTMH IOJyYEHUS COBPEMEHHBIX
o MaTepuagoB, B TOM 4HCI€ HAHOMAaTepUasioB, U
HAaHOTEXHOJIOTUU
[Ipaktuueckne paboTel. UM3mepeHue BIAKHOCTU
3.3.7
BO31yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
a1l Onekrpuszauus Tel. JNeKTpudeckuil 3apsa. JBa Buna
o ANIEKTPUYECKUX 3apsI0B
4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIPOBOJHUKH
il 413 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
. 4.1.4 B3aumoneiictBue 3apsioB. 3akoH Kynona
DnexTpuyeckoe nosie. Hanps>x€HnocTts
4.1.5 3JeKTpUYecKoro moja. [lpuHnun cyneprno3unuu.
JIvHuKM HAPSKEHHOCTH JIEKTPUUYECKOTO TIOJISt
4.1.6 Pabora cun snektpoctaruueckoro mons. [loreHmmann.




PaznocTh noTeHIIMaI0B

HpOBOI[HI/IKI/I u JUDJICKTPUKHU B INOCTOAHHOM

4.1.7 3IEKTPUIECKOM noJie. Jusnextpudeckas
POHUIIAEMOCTb
OnekTpoéMKocTh.  KoHzeHcaTop. DIEKTPOEMKOCTh
4.1.8 IUIOCKOTO  KOHJEHCAaTopa. OHEprus 3apspKEHHOTO
KOHJIeHCATOpa
TexHuueckue yCTpOWCTBA: AIIEKTPOCKOTI,
419 AJIEKTPOMETP, JIEKTPOCTaTUYECKAs 3alIuTa,
o 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHJICHCATOD,
KCEPOKC, CTPYUHBIN IIPUHTED
41,10 [Ipaktuyeckue paboTsl. M3mepeHue 3IeKTPOEMKOCTH

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX

VYcnoBust CyIIECTBOBaHUS MTOCTOSITHHOTO
42.1 3JeKTpruuecKoro Toka. Mcrounuku Toka. Cuiia Toka.
[TocTossHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
123 DNeKTpruyecKoe COITPOTHUBIICHHUE. VY nensHoE
o COTIPOTUBIICHNE BEIIECTBA
424 [TocnenoBarenbHOe,  MapauiebHOE,  CMENIaHHOE
o COEIMHEHHE MPOBOJHUKOB
4.2.5 PaGora snekrpuyeckoro Toka. 3akoH J[xoyns — Jlenua
4.2.6 MOIIHOCTB JEKTPUIECKOTO TOKA
anexTpoaBrkyIias cuia (manee — 3J[C) u BHyTpeHHEE
127 COMNPOTUBIICHWE HCTOYHHMKA TOKa. 3akoH Oma s
o MOJTHOU (3aMKHYTOM) 3JieKTpuueckoi nernu. Koporkoe
3aMbIKaHUE
DNEeKTpOHHAasi MPOBOJUMOCTb TBEPIBIX METAJUIOB.
4.2.8 3aBUCUMOCTH CONPOTHUBIICHUS METaJUIOB oT
TemiiepaTypbl. CBEpXIIPOBOIUMOCTh
429 Onektpuyeckuii  TOok B Bakyyme. (CBolicTBa
o AJIEKTPOHHBIX MTYYKOB
4210 [MonynpoBomgnuku. CoOCTBEHHass W NpPUMECHas

MPOBOAMMOCTh  MONYNPOBOAHUKOB. (CBolcTBa p-n




nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

DIIEKTPUYECKUI TOK B 3JIEKTPOJIUTAX.

DNEKTpOoNUTHYECKAs! AUCCOLMALIHS. DIEKTPOIIU3

4.2.12

Onektpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIM U
HECAMOCTOSITENIbHBIA ~ pa3psii.  Pa3nuuHble  THUIIBI

CaMOCTOATENIBHOrO paspsaa. Monnus. [1nazma

4.2.13

TexHuyeckue yCTpOMCTBA: aMIIEPMETP, BOJBTMETP,
peocTar, WCTOYHUKU TOKAa, 3JIEKTPOHArPEBATEIbHBIE
puoOoPHI, 3JIEKTPOOCBETUTEIBHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHbIA JHOJ,
TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN

Auoa, raJlbBaHUKa

4.2.14

[IpakTuueckue paboThl. V3yueHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.
N3mepenune DJIC ncTOUHMKA TOKA U €0 BHYTPEHHETO

COIIPOTUBJICHHA. Ha6J’IIOI[eHI/Ie QJICKTPOJIHU3a

11 KITACC

Koxa
pasaeia

Koanposepsiemoro
3J1eMEeHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUS

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAY KN A

4.3.1

IlocTostHHEIE MAarduThbl. B3aumoneiictBue

IIOCTOSSTHHBIX MarHuToOB

432

MarnuTtHOe 1none. BeKTop MarHUTHON HWHIyKIIHH.
IIpunnun cynepno3uuyu. JIMHUM MarHUTHOU
nHAyKnuy. KapTuHa TMHAA MarHUTHOW MHIYKIUN

OJIA IMOCTOAHHBIX MAarHuTOB

433

MarnuTtHOe 1ojie npoBoAHMKA ¢ TOKOM. Kapruna
J'II/IHI/II\/JI II0JI1 MJIMHHOI'O pr[MOFO HpOBO}IHI/IKa nu
3aMKHYTOI'0 KOJIBLIEBOTO MPOBOJHMKA, KaTYLIKH C
TOKOM. OmeiT  Opcrena. BzaumopeiicTBue

IMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE

435

Cuna JlopeHuna, €€ Monaynb M HalpaBlICHUE.




ﬂBI/I)KCHI/Ie 3ap$I)I(eHHOI>'I JacTuibl B OAHOPOJHOM

MarHuTHOM noJie. Pabora cumnsl Jlopeniia

4.3.6 SIBneHre ANeKTPOMArHUTHON UHIYKITUU
4.3.7 [ToTox BekTOpa MarHUTHOW UHTYKIIUH
OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOMN
438 unaykuuu Papanes
Buxpeoe snexrpuueckoe none. 2J1C unayKkuuu B
439 [POBOJHUKE, JABWXKYIIEMCSA IIOCTYIIaTEIbHO B
OJIHOPOJHOM MarHUTHOM I10JIe
4.3.10 [IpaBuino Jlenna
WupyktuBHOCTh. fIBieHne camomnaykuuu. JDJ1C
4.3.11
CaMOHHTyKITUU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH C TOKOM
4.3.13 DNEeKTpOMarHuTHOE T0JIe
TexHuveckne yCTpPONCTBA: IMOCTOSHHBIE MAarHHTHI,
4.3.14 AJIEKTPOMArHUThl, JJIEKTPOJBUIaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUI, UHAYKIIMOHHAS TI€Yb
[Tpaktndyeckne paboThl. M3yueHHe MarHUTHOTO
MoJIsL KaTylKu ¢ TOKoM. MccnenoBanue neicTBUs
4.3.15 [IOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanne  sBIEHUS  DJIEKTPOMArHUTHOMN
WHIYKIAH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE 1 SJIEKTPOMATI'HUTHBIE KOJIEBAHU A
Konebartenbnas cucrema. CBoOOAHBIE KOJIeOaHUS.
5.1.1 ['apmonnueckne konebanms. Ilepwon, dvactora,
amIuuTya u ¢asa KkoneOaHui
5.1.2 [IpyxuHHBIA MassTHUK. MaTeMaTHYECKUI MasTHUK
5.1 YpaBHeHue rapMOHUYECKUX KoJie0aHui.
5.13 Kunematnueckoe M JAMHAMUYECKOE ONMCAHUE
K0J1€0aTEIBbHOTO JIBYKCHUS
[IpeBpamienue dSHEprud MOpU TaPMOHUYECKHUX
514 koneOanusx. CBs3pb  aMIUIUTYABl  KoJieOaHUU

MCXOJIHOW BENWYHMHBI C aMIUTUTYAaMHU KoJeOaHHi




€€ CKOPOCTH U YCKOPEHUS

5.1.5

KonebarenbHblii KOHTYP. CBoboniHbIE
DIIEKTPOMArHUTHBIE KOJEOaHWS B  HWACATHHOM
KONeOaTeTbHOM ~ KOHTYpe. AHaIOTHUS — MEXKAy
MEXaHUIECKUMHU " AJIEKTPOMAr HUTHBIMH

konebanusimu. ®opmyrna Tomcona

5.1.6

3aKkoH COXpaHCHHA  OHCPIruu B nacaJbHOM

K0J1e0aTeIIbHOM KOHTYPE

5.1.7

Brinyxennsie MEeXaHUYECKUE Kose0anus.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHBbIE

OJICKTPOMArdHuTHBIC KOJICOaHHS.

5.1.8

ITepemennblit Tok. CUHYCOMIAIbHBINA IEPEMEHHbIN

TOK.

5.1.9

MoOIIHOCTh MEPEMCHHOI'O TOKaA. AMHJ'II/ITy,Z[HOG u

HeﬁCTBYIOHICC 3HAYCHHUEC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpanchopmarop. IlpowsBoacTBo, mepenada u
norpebieHue ANEKTPUUYECKOM SHEPTUH.
OKOJIOTUYECKHE  PUCKH  TPU  MPOU3BOJCTBE
AIEKTPUYECKOM SHEPTHH. KynsTypa
WCIIOJIH30BAHUS AJIEKTPOIHEPTHH B MOBCEIHEBHOM

KHN3HU

5.1.11

TexHnuueckue yCTpOICTBA: cericmorpad,

AIIEKTPUYECKUI 3BOHOK, TUHUU 3JIEKTpOIepe1ad

5.1.12

[TpakTuueckue paboTHI. HccnenoBanue
3aBUCUMOCTH NEPHO/A MAJIbIX KOJIEOaHUH rpy3a Ha
HUTH OT JJIUHBl HUTH M Macchl Ipy3a.
HccnenoBaHue NEPEeMEHHOrO0 TOKAa B IENU U3
IOCJIEI0BATENbHO COCAUHEHHBIX KOHJEHCATOpa,

KaTYIIKH U PE3UCTopa

52

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexannueckue BOJTHBI, YCIIOBHSI
pacrpocTpaHeHHs. [epuon. CkopocTb
521 pacrpocTpaHeHHs ¥ JTMHA BOJHBI. [lomepeynsie n
MPOJIOTBHBIC BOJIHBI
522 WNuTtepdepentius u audpakius MeXaHHISCKHX




BOJIH

523

3Byk. CxopocTh 3ByKa. I'poMKoCTh 3ByKa. BeicoTa

ToHa. TeMOp 3ByKa

524

ONEeKTpOMarHUTHHIE BOJHBI. YCJIOBUS HU3Iy4YEHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpOB E, B 1 U B 3JIEKTpPOMarHuTHON BOJIHE B

BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HUE,
IIpeIOMIIEHUE, noJisipu3anus, T paKIus,
untepdepenus. CKOPOCTh ANEKTPOMATHUTHBIX

BOJIH

5.2.6

[IIxkana 53yeKTpOMAarHUTHBIX BOJH. IIpumeneHue

QJICKTPOMArdMTHBIX BOJIH B TCXHUKC U 6LITy

5.2.7

[IpuHIMOBI ~ pagMOCBSI3U U TENEBUACHUS.
Paguonokanys. DIEKTPOMAarHUTHOE 3arpsi3HEHUE

OKpYXKaromiei cpeabl

52.8

TexHnueckue YCTpOICTBa: MY3bIKaJIbHBIE
WHCTPYMEHTBI, YJIBTPa3ByKOBas JIUAarHOCTHKA B
TEXHUKE U MEIULUHE, pajap, pPalUuONPUEMHUK,

TeJeBU30p, aHTeHHA, TenedoH, CBY-neun

53

OIITUKA

5.3.1

IIpssmonMHEiHOE  pacIpoCTpaHEHHWE CBeTa B

ongHOpoAHOM cpene. JIyu cBera

532

OTpameHHe cBeTa. 3aKOHBI OTpa’X€HUA CBECTA.

[Toctpoenre n300paXKeHHH B TUIOCKOM 3epKalie

533

[Ipenomnenne cBera. 3aKOHBI TPETIOMJICHHS CBETA.

AOCONIOTHBIN MOKa3aTeb MPEIIOMIICHUS

534

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yromn

IMMOJIHOI'O BHYTPCHHETO OTPaXXCHUA

53.5

Hucnepcus cera. CioxHbIN cocTaB 0€I0ro CBeTa.

LBet

53.6

Colwuparorniye W paccewBarolue JWH3BL TOHKas
nuH3a. DOKyCHOE PACCTOSHHME M ONTHUYECKAsl CHIIa
TOHKOW JuH3BL. [locTpoeHne wu300pakeHU B

COOMpAIONIMX U paccenBaroNMX JuH3ax. Popmyna




TOHKOM JIMH3BI. Y BeIMUCHHE, JaBaeMOe JIMH30M

5.3.7

Hp CACJIbI IMPUMCHUMOCTHU FCOMeTquCCKOﬁ

OIITUKHU

53.8

WuTepdepennus creta. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOII01eHUS MaKCHMYyMOB "
MUHHMYMOB B WHTEPPEPEHIIMOHHONH KapTUHE OT

ABYX CI/IH(1)8.3HLIX KOI¢pCHTHBIX HCTOYHHUKOB

539

Hudpakmus cBera. JludpakuwoHHas peméTka.
VYcnoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB TIPH
MaJ€HUM  MOHOXPOMAaTHYECKOIO0  CBETa  Ha

TU(PPAKINOHHYO PEIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

Texnuueckue YCTpOWCTBA: OYKH, aIyna,
¢doroanmapar, IIPOEKIIMOHHBIN amnmapar,
MHUKpPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAsl  ONTHKA,

nupakMOHHas PemETKa, TOISIPOU

53.12

[IpakTnueckue paboThl. M3mepenue mokaszaresns
MPEJIOMIICHUSL. UccnenoBanue CBOMCTB
n3o0paxeHuit B nuH3ax. Habmonenue aucnepcuun

CB€Ta

BJIEMEHTAHI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'pannnb IIPUMEHUMOCTHU KJIACCUYECKON
MexaHukH. [locTynaTel TeOpUH OTHOCHUTENBHOCTH:
WHBAPUAHTHOCTb MOJYJIS CKOpPOCTH CBE€Ta B

BaKyyMe, IPUHILIMI OTHOCUTEIBLHOCTH DWHIITEHHA

6.2

OTHOCHUTENHLHOCTD OOJHOBPEMCHHOCTHU.

3aMCHHCHI/Ie BPEMCHH U COKpAIlICHUC NJIMHbI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI

6.4

Cesi3p  Macchl C DJHEPrME M UMIYJbCOM
CBOOOJIHOM YaCTHIIbl. DHEPTUs MOKOs CBOOOJIHOMU

HJaCTUILbI

KBAHTOBA ®U3UKA

7.1

SJIEMEHTEI KBAHTOBOI OIITUKH

7.1.1

@otonbl. dopmyna Ilnanka cBsA3M DHEPruu

(GhoTOHa C €ro 4YacTtoTol. DHEpPrusi W HMITYJIbC




¢dotoHa

7.1.2

OtkpeiThe U uccnenoBanue Gotordpdexra. ONbITHI

A.T'. CroneroBa. 3akoHbI (hoTOdPPeKTa

VYpaBHenue DiiHmteiiHa s dotodddekra.

«Kpacnas rpanuna» ¢potodaddexra

7.1.4

Jasnenue cBeta. OnbiTel [1.H. JIeOGenena

7.1.5

XHUMHUYECKOE HeﬁCTBHe CBCTa

7.1.6

TexHuueckue yCTpOiicTBa: (boTORIEMEHT,

dboTomaTuuk, cCoTHEUHAs OaTapesi, CBETO IO/

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pe3epdopmaa mo
UCCIIeIOBaHMIO CTpoeHus atoma. [ImanerapHas

MOZCIb aToOMa

7.2.2

IToctynarer bopa. M3nydenne u morniouieHue
(OTOHOB IpU MEPEXoje aToMa C OJHOIO YpPOBHS
sHepruu Ha Jpyroil. Bumel cnektpoB. Crektp

YpOBHEH 3HEPrHH aToOMa BOJ0POJia

7.2.3

BonHoBsie cBoiicTBa ywactuil. Bomubel ne bpoitns.
KopmyckymnsipHo-BontHOBOH nyanm3m. Judpaxims

QJICKTPOHOB Ha KpUCTAJlJIaX

7.2.4

CrioHTaHHOE u BBIHY>KACHHOC H3JIyUCHHUC.

YerpoilcTBO ¥ pUHLUI PabOTHI Jiazepa

7.2.5

TexHu4eckue yCTpONCTBA: CIIEKTPAJIBHBIA aHAIU3

(criekTpocKoI), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuueckue paboTHI. Hab6monenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOIr01eHUS 51 perucTpanuu

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OtkpriTHe paguoakTuBHOCTU. OnbITHI Pesepdopna
[0  OIpPEIENIIEHUI0  COCTaBa  PaJAMOaKTHUBHOIO
m3nyuenus. CpoiictBa anbda-, Oera-, Tramma-
H3JIYUCHHH. Biusuue PAAUOAKTUBHOCTU HaA JKUBBIC

OpraHu3MbI




7.3.3

OtkpeiTHE TpOoTOHAa U HelTpoHa. HyknoHHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsi

sApa. MaccoBoe uncio sapa. H3oTomnsl

7.3.4

Anbda-pacniaz. DIEKTPOHHBIH M TMO3UTPOHHBIN
Oera-pacma. ["amma-uznyueHnue. 3aKoH

pPaaruoOaKTUBHOI'O paciiaia

7.3.5

BHGPFI/IH CBs31 HYKJIOHOB B SJIp€C. H,Z[eprIe CHIIBI.

Jledexrt macchl sapa

7.3.6

Snepusle peakuuu. Jlenenue u CUHTE3 SAEP

7.3.7

Snepuslii  peaktop. TepMOsAEpHBI  CHHTE3.
[TpoGnembl 1 MepcrneKTUBBl SAEPHON IHEPTETUKU.

OKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPreTUKU

7.3.8

OnemeHTapHble 4YacTulbl. OTKpPBITHE MO3UTPOHA.

cI)yH,Z[aME‘,HTEI.]'IL»HBIE‘, B3aHMOﬂeﬁCTBHH

7.3.9

Texunyeckne yCTpOﬁCTBaZ A03UMETpP, KaMeEpa

Bunecona, siaepHsblil peakTop, aToMHas bomba

7.3.10

[IpakTiueckue paboTel. MccnenoBaHue TpPEKOB

4gacTHI] (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. Co3Be3mmsi, sipKue 3BE3MbI,

IIJIaHCTHI, UX BUIUMOC IBUXKCHUC

8.2

Conneunas cucrema. [lnaHeTsl 3eMHON TpyMIIBI.
[InaHeTbI-TUraHTbl U UX CIIyTHUKH, KapJIMKOBBIE

wianeTsl. Masbie Testa COTHEYHON CHCTEMBI

8.3

Connne, ¢orocdepa u armochepa. ComHedHas

AKTHBHOCTH

8.4

Ucrounuk sneprun CoJiHIA U 3BE3N

8.5

3BE3bl, MX OCHOBHBIC XapaKTEPUCTHUKU: Macca,
CBCTUMOCTD, painyC, TEMIICpATypa, UX B3aUMOCBI3b.
JnarpaMMa «CHeKTpaJbHBIM KJIaCC — CBETHUMOCTBY.
3BE3bI [JIaBHOM TOCJIEAOBATENBHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTb» JUISl 3BE3]

IJIaBHOM MOoCaCa0BATCIIBHOCTHU

8.6

Buytpennee crpoeHue 3BE3n. CoBpeMeHHbIE

MIPEJICTABIICHHSI O TIPOUCXOKICHUH U ABOJTFOITK COJTHIIA




U 3BE3]1. DTambl JKU3HU 3BE3]T

8.7

Mneunsnii Ilyts — Hama I'anaktuka. CnupanbHas
CTpyKTypa l'amakTuku, pacnpeneneHue 3BE31, raza
n neu. llonoxxenne u aBwxkenune ConHoa B
lNanakTuke. [Tnockas u chepuyeckas MoACUCTEMEI

["anmakTnkn

8.8

Tunel ramakTuk. PaguoralakTUKu U KBa3apkhl.

YeEpHble AbIpHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoit.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u pagmyc
Bcenennoii, teopust bonsmoro B3peiBa. Monens

«ropﬂqeﬁ Bcenennoii». PenmukroBoe H3JTy4YCHUC

8.10

MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie po0IIEMbI

ACTpOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

» ®usuka. 10 knacc. Makumes I'.4., byxoBueB b.b., Corckuit H.H.; noa penakiueit
[TapdentbeBoiit H.A. Akmmonepuoe o6mectBo «M3marensctBo «IIpocBemnienne

» Guzuka. 11 kinacc. Mskuies I'. 4., byxosues b.b., Hapyrun B.M.; non pegakuueit
[TapdentneBoii H.A. AkimonepHoe oOmiectBo «M3aarensctBo «IIpocBemienner»
Coopnuk 3anay, A.Il. PeiMkeBUY

METOANYECKHME MATEPHAJIBI 1JIAA YUUTEJIA
3anaynuk no ¢usuke, PeimkeBuu A.I1.






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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