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IHOACHUTEJIBHAA 3AIIUCKA

[TporpamMma 1o ¢Qu3uke 0a30BOro YpoOBHS Ha ypOBHE CpeAHEro o0Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOM Tporpammel, mpeacTaBieHHbIx B DPI'OC COO, a Takke ¢ ydérom
benepanbHOit paboueil mporpaMMbl BOCIUTAHMA M KOHLENIMM MPENoAaBaHus y4eOHOro
npenmera «@Pu3uka» B 00pa3oBaTeNBbHBIX — opraHm3ausax —Poccuiickoit  Denepanuu,
pean3yIoLMX OCHOBHBIE 00pa30BaTeIbHbIE TIPOrPAMMBI.

Conepxanue nporpaMMbl HO (U3MKE HAmpaBieHO Ha (OPMHPOBAHHE E€CTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa oOyuarouiuxcs 10—11 kmaccoB npu oOyuenuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATeIbHOCTHOTO Noxoaa. [IporpamMma no ¢pu3nke COOTBETCTBYET
tpeboBanussM OI'OC COO K miIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKkKe YYUTHIBAET HEOOXOIUMOCTh pealM3alli MEKIIPEIMETHBIX
CBsA3el (PU3UMKU C E€CTeCTBEHHO-HAyYHBIMU Yy4eOHBIMU MpenMeramu. B Heil ompenpenstorcs
OCHOBHBIC LIEJIM M3Y4YeHUs1 (PU3UKU HA YPOBHE CPEIHEro o0Ilero odpa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaThl OCBOEHHS Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHbIE, IpeIMeTHble (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYACT:

® [IJIJaHUpPYEMbIE PE3yNbTaThl OCBOCHUS Kypca QU3UMKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpeMETHBIC PE3YNIbTATHI M0 TO/1aM O0yUYECHHUS;

e cozaepxkanue yue6Horo npeamera «Dusnka» Mo rojgaM oOyueHusl.

Odwusnka Kak Hayka 0 Haubosee o0IIMX 3aKOHAX MPHUPOJIBL, BEICTYIAs B KAUYECTBE YUEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHUI 00 OKpYXarolleM MHpE.
[konpHBIA Kypc (U3HKH — CHUCTEMOOOPA3YIOUIMI [IJIsl €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (pH3MUecKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBJICHUI, H3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpapueii u acrpoHoMmueil. Vcrnonb3oBaHHEe M aKTUBHOE
IpUMEHEHNE (QU3MYECKUX 3HAHUN ONpeleNsieT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX
TEXHOJOTHH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TIOJYYEHHUS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3yuenue Gpusmku BHOCUT OCHOBHOI BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOW KApTHHBI MUpa 00yJaromuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HayYHBIM METO/ TO3HAHUS NPY BHIIOJIHEHUHU UMHU YYEOHBIX UCCIIEI0BAaHUI.

B ocHOBY kypca ¢hu3MKH 1 YPOBHS CpeIHEro oOIIero o0pa3oBaHus MOJIOKEH Pl HIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KAaK MPUHIUIIBI €I0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBJISETCS JJOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PU3UKH, BKIIOUAET KaK BOMPOCHI KIACCHYECKOH, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepHal Kypca GU3MKU 00beIUHEH BOKPYT
¢usumueckux Teopwil. Bemymmm B Kypce sBisieTcss (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE€ peanuszanus mpennosiaraeT MCIoOiIb30BaHHE T'YMaHUTaApPHOTO
noTeHnuanza GU3NYEeCKoi HayKH, OCMBICIIEHUE CBS3U Pa3BUTUS (PU3MKH C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKHMH, HDABCTBEHHBIMU U 9KOJIOTUYECKUMHU IpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHHUUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH N3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocusayuu peann3yercs TOCPEACTBOM BBEACHHS JJIEMEHTOB COACpKaHWUS,
HNOCBAUIEHHBIX JKOJIOTUYECKHM NpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Takke 00CyKAeHUs po0IeM palliOHaIbHOIO MPUPOIOTIOIb30BAHUS U
HKOJIOTHYECKON OE30MaCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (M3MKH Ha YpOBHE CpeHEero ooumiero odpazoBaHuUs
ABJISIIOTCS  (pu3nueckue Teopur ((hOpMHpPOBAHUE TPEICTABICHUNM O CTPYKTYpEe IMOCTPOSHUS
¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
NPEACTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, JJISi ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CHCTEeMHO-eSATETbHOCTHBIN MOAX0A B Kypce (PU3UKU pean3yercs Mpekie BCero 3a CuéT
OpraHu3alK 3KCIEPUMEHTAIBHON JesITeIbHOCTH oOydaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3UKK — 3TO UCIOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB U
1abopaTOpHBIX paboT, KOTOphIE B MporpamMme Mo (u3nke OOBEAWHEHBI B OOMIUMN CIHUCOK
YUEHHUYECKUX MPAKTUYECKUX paboT. BulieneHue B ykazaHHOM IepeuHe J1a0opaTOpHBIX padoT,
OPOBOJUMBIX JUIsI KOHTPOJIS M OLEHKH, OCYLIECTBISETCA YYaCTHHKaMM 00pa3oBaTeIbHOIO
npoliecca UCXOAs U3 0COOEHHOCTEW IIAHUPOBAHUS M OCHalIeHus kabuneta ¢pusuku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHUSMH IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHuE yAenseTcs pelIeHHIO pacuéTHBIX W KadecTBEHHBIX 3an1ad. [lpu sTom
JUTSL pacU€THBIX 3a/1a4 PUOPUTETOM SBIISIFOTCS 3a/1a4M C SIBHO 33/IaHHON (pU3MUYECKON MOJIENbBIO,
HO3BOJISIOIIME NPUMEHATh HM3Y4YEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJHOrO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HaHUS U3 pa3HbIX pa3nenoB. s KayecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL  3aJjaHus Ha OOBSCHEHWE TPOTeKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’Kalole >KU3HHU, TpeOyromme BbIOOpa (u3MyecKod MOAENH [Jsl CUTYallMd TPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO k MarepHaIbHO-TEXHHUYECKOMY
obecrieyeHnio y4eOHOTo mporecca 0a30BbBI YpOBEHb Kypca (M3WKH HAa YpPOBHE CPEIHETO
o0miero oO0pa3oBaHUs JOJHKCH M3Y4aThCsl B YCIOBHSAX MPEIMETHOrO KaOWHETa (U3WKH WIIH B
YCIOBHUAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOrO LuKiIa. B kaObunere
(GU3UKU TOJKHO OBITh HEO0X0IMMOE JTabopaTopHOE 000PYIOBAHUE JUISI BHITIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YUYCHHUECKUX TPAKTHUECKUX pabOT W  JEMOHCTpAIlMOHHOE
obopyioBaHue.

JleMoHCTpanlMoHHOE 000pynOBaHHE (POPMHUPYETCS B COOTBETCTBUM C IPUHIUIIOM
MHUHHMMaJIbHOM JOCTaTOYHOCTH M 00ECIEeUMBAaET IOCTAHOBKY IEPEUUCIICHHBIX B IIPOrpamMMme 1o
¢u3uKe KIIOUEBBIX JEMOHCTPALUH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
SMIMPHUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHHE IJsl YYCHMUYECKHX IMpPAaKTHUYECKHX padoT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreyuBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1TaOOpaTOpHOTO 00OpYyIOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJICKCHOM HCIIOJIb30BaHUH aHAJOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIENISIMU U3Y4YEHUS PU3UKU B 001EM 00pa30BaHUU SBIISIOTCA:

e (opMHUpOBaHHE HHTEpPECa M CTPEMJICHHS OOYYaIOUIMXCS K HAaydYHOMY HW3YYCHUIO

MPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEICTABICHWA O HAYYHOM METOAE T[O3HAaHUS ¥ (OPMHPOBAHUE
MCCIIEI0OBATENLCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;



e (dopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3yuYeHHUs] OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;

e (dopMHUpOBaHHE YMEHUI OOBACHITH SABICHHS C MCIOJIb30BaHHEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeNIbCTB;

e (dopMHUpOBaHME NPEACTABICHUN O PONH (PU3UKH IS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU 1 TEXHOJIOTH.

Joctmxenune 3TuxX 1eneld oOecredrBaeTCsl pelIeHHEeM CIEAYIIUX 3a7ad B IMpoliecce

U3YYCHHUS Kypca (pH3UKK Ha YPOBHE CPEIHEro 00IMIeTo 00pa30BaHMUS:

e npuoOpeTeHHe CUCTEMBbl 3HaHUI 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY M 3JIEMEHTHI aCTPpO(DU3UKH;

e (dopMHUpOBaHME YMEHHH MPHUMEHATh TEOPETUYECKHE 3HAHMUSA Uil OOBSICHEHUS
¢u3nuecKkux SBICHUM B MPHPOJE M JUIS TNPHHATUS NPAKTUYECKUX pEIICHU B
IIOBCEIHEBHOM JKU3HY;

® OCBOCGHHME CHOCOOOB pELICHHUS pa3IMYHbIX 3ajad C SBHO 3aJaHHON (U3NYECKOM
MOJIENIbIO, 3aJad, MOJPa3yMEBAIOIUX CaMOCTOSTENbHOE co3JaHue (hu3nyeckon
MOJIENH, aJIEKBAaTHOM YCIIOBUSM 33]1a4H;

e [OHMMaHHE (PU3MYECKHX OCHOB M NPUHIMIIOB JCUCTBUS TEXHHUECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUSA Ha OKPYKAIOLYIO CPELY;

® OBJIQJICHUE METOJAaMM CAMOCTOSITENILHOIO IUIAHUPOBAHUS U MPOBENEHUS (PU3NIECKUX
OKCIIEPUMEHTOB, aHalM3a W  UHTepnpeTanuu  HUHGOpMaNMM,  ONpeAesieHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3ysbTaTa;

® CO3/IaHHE YCIIOBHU U Pa3BUTHSI YMEHUN MPOEKTHO-HCCIEA0BATEIBCKOM, TBOPUECKON
JESTEIbHOCTH.

Ha usyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha YpOBHE CpEAHEro o0mero oOpa3oBaHUS
orBojuTcst 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 wacoB (2
yaca B HEJIENI0).

[Ipeniaraemslii B mporpamme o (Gpusuke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboOT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOP MpPOBEAEHHs J1a00paTOPHBIX padboT u
OIBITOB C YUYETOM MHIUBUIYAIbHBIX OCOOEHHOCTEN 00y4arOIIUXCSl.

COAEPXAHUE OBYUYEHUSA
10 KJIIACC
Pazgen 1. ®u3nka u MeTOAbI HAYYHOI O MO3HAHUS

®usuka — Hayka o mpupoze. HayuHble MeToAbl MO3HaHUS OKpy’Karolero mupa. Poib
SKCIIEPUMEHTAa U TEOPHUH B Mpoliecce MO3HAHUSI IPUPOAbL. DKCIIEPUMEHT B (pU3HKe.

MogenupoBanue GU3NUECKUX SABICHUH M mporeccoB. Hayunble rumoresbl. Ousnueckue
3aKOHBI M TEOpUU. |'paHUIIbl NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHINI COOTBETCTBUS.

Ponp m mecro ¢gu3uku B (HOpMHUPOBAHMM COBPEMEHHOW HaydyHOHl KapTUHBI MHUpa, B
MPAKTUYECKOU JIEITEIBbHOCTH JTHOICH.

Llemoncmpayuu

AHasorosble U IM(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwxkeHHe. OTHOCHUTENBHOCTh MEXaHUYECKOro MABMkeHusa. Cucrema
orcuéra. Tpaekropus.



[lepemenienne, CKOpPOCTh (CpPEeAHSsl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaibHON TOYKH, UX MPOEKIMHM Ha OCHU CUCTEMBI KoopaHuHAT. CloKeHue nepeMereHuil u
CJIO’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBWXKEHHE. ['paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELIEHUSI MaTepUATIbHON TOUKU OT BPEMEHHU.

CBoOoiHOE MagieHne. Y CKOpeHne CBOOOTHOTO TTaICHHUS.

KpuBonuuelinoe nBwxeHue. JIBH>keHME MATEpHAIBHOM TOYKM IO OKPY>KHOCTH C
IIOCTOSTHHOW 110 MOJYJI0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CcKopocTh. [lepumon u
yacTtoTa ooparnienus. LleHTpocTpeMurenbHOe yCKOPEHHE.

TexHuueckue YCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: CHUIOMETp, JABUKEHHUE
CHapsJI0B, LIETIHbIE U PEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, WILTIOCTPALIAS KHHEMATUYECKUX XAPAKTEPUCTUK ABUKECHUSI.

[TpeoOpa3oBanue IBUKEHUH C HCIIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITaneHue Ten B BO3AyXe U B Pa3peKEHHOM IPOCTPAHCTBE.

Habmronienue npuxeHus Tena, OpoueHHOTo MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yCKopeHus CBOOOIHOTO M ICHHUS.

Hamnpagnenue ckopocTy Nnpu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, rabopamophule pabomoi

N3yueHne HepaBHOMEPHOTO JIBM>KEHMSI C LIEJIbIO ONPEAETICHUS] MTHOBEHHOW CKOPOCTH.

WccnegoBanue  COOTHONIGHMSI ~ MEXKJIYy  MOYTAMH,  HPOMJACHHBIMU  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE pPaBHbIE IMPOMEXKYTKH BpPEMEHU IpPU PABHOYCKOPEHHOM JBHXKEHUH C
Ha4yaJbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydenune ABUKEHUS MIapuKa B BI3KOM )KUIKOCTH.

W3ydenue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["anmies. [lepssliii 3akoH HeroToHa. MIHEpLManbHbIEe CUCTEMBI
OTCYETA.

Macca tema. Cwumna. IlpuHnmn cynepno3unmu cwi. Btopoit 3akoH HberoToHa mms
MaTepHaIbHON TOUKHU. TpeTuii 3akoH HproTOHA [1711 MaTepuaibHbIX TOYEK.

3akoH BceMupHoro tsarorenust. Cuna tsoxectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHust (mokos, ckonbxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHE.
Cuna TpeHHs CKONbKEHHUs U cuiia TpeHus nokos. Kosgumument tpenns. Cuna cOnpoTUBICHUS
P IBM>KEHUH TEJIa B )KUJKOCTH WM rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMXKEHHE a0COIFOTHO TBEPIOTO Tea.

MoOMEHT cuiIbl OTHOCUTEIBHO OCU BpaumieHus. [lnedo cumbl. YciioBus paBHOBeECHs
TBEPAOTO TEIA.

TexHudeckue yCTPONCTBA W MPAKTUYECKOE NPHUMEHEHHWE: TOAMIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPLHH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxxeHue cui.



3aBUCHUMOCTh CHIIBI YIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U aJCHUH.

CpaBHeHUE CUJT TPEHUS TIOKOS, KaUYeHHS U CKOJIbKEHHUS.

VYcnoBus paBHOBecHs TBEPIOTro Tesia. Buabsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3yuenne aBrxeHUs OpycKa 1o HaKJIIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPY)XKHMHE M PE3UHOBOM
oOpasiie, oT ux AeGopMaIiim.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOrO TeJla, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3akonvl coxpaneHusn ¢ MexanukKe

Hmnynbc MaTepraibHOM TOUKHU (T€da), CUCTEMbl MaTepUalbHBIX TOYEK. IMITynbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJibca. PeakTUBHOE IBMKEHUE.

Pabora criiel. MOIHOCTE CHJIBI.

Kunernueckast sHeprus marepuanbHOil Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
SHEPIUH.

[TorenuunanbHas sueprus. [loreHnuanpHas 3Heprus ynpyro AeGopMUpPOBAHHON MPYKUHBIL.
[TorennuanbHast SHEPrys TeJia BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnmanbHble U HEMOTEHUUANbHbIE CHIbL. CBs3b pabOThl HEMOTEHIHMAJIBHBIX CHII C
M3MEHEHUEM MEXaHWYECKOU SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA U NPAKTHUUECKOE NPUMEHEHME: BOAOMET, KOIEp, NPYKUHHBIN
MUCTOJIET, IBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexox MOTEHIIMATFHON YHEPTUN B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

W3ydyenue aOCONMIOTHO HEYNPYroro yjaapa € IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIBI C M3MEHEHHEM MEXaHMYECKOW JHEpPruu Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pasnen 3. MosekyasipHasi QU3MKa M TEPMOAUHAMMKA

Tema 1. Ocroébl MOIEKYAAPHO-KUHEMUUECKOU Mmeopuu

OcHOBHBIE NIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 000CHOBAaHHUE.
bpoynoBckoe nBwxkenue. Quddys3msa. Xapaktep HIBWKEHHS €W B3aUMOJCHCTBUS YaCTHII
BemiecTBa. MoJienu CTPOEHHUsI Ta30B, >KUIAKOCTEH M TBEPIBIX Ted M OOBACHEHHWE CBOWCTB
BEILECTBA HA OCHOBE 3TUX Mojeneil. Macca u pa3Mepbl Mosekyls. KonnuecTBo BemniecTsna.
[TocTostnHas ABorazpo.

TennoBoe paBHOBecue. TemmepaTtypa u e€ uamepenue. lllkana remneparyp Llenscus.

Mopenb uaeanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJEKYJISIPHO-KMHETHUECKOW TEOpUHU
ujeanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETUYECKOH SHEepruu
TEIUIOBOTO JBIKEeHUs wyacTul ras3a. Illkama temneparyp KenpBuHa. ['a3oBble 3aKOHBI.
VpaBuenne MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMUECTBOM BelecTBa. [ paduyeckoe mpencTaBieHHe U30IMPOLIECCOB: U30TepMa,
u30xo0pa, nzobdapa.

TexHHUECKUE YCTPOWCTBA U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.



Llemoncmpayuu

OnbITh, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKyI
OPTraHUYECKHX COCTUHEHUH.

OmnbiTel 10 UGG Y3UH KUATKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbiTa lTepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHSL.

Monens, nirocTpupyronias Ipupoay AABJICHUS Ia3a Ha CTEHKH COCyAa.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATBHOTO ra3a, U30IpOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

Omnpenenenre Macchl BO3/AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil o0bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKly TApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamMuueckass cuctemMa. BHYTpeHHssT 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TeroTsl U paboTa. BHyTpeHHss sHeprus 0JHOATOMHOTO
UJEaIBHOro raza. Buael Teruionepenaun: TeIUIONPOBOAHOCT, KOHBEKLMS, U3IyYeHHE. Y AeibHas
TEIUIOEMKOCTb BellecTBa. Kon4yecTBO TEMIOTH IPU TEILIONEPEaAUe.

[TonsstTue o0 anmabatHoM mnpouecce. IlepBbiil 3akoH TepMmoauHaMuKH. [IpumeHneHue
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3ompolieccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTh Mpo1eccoB B IpUPOJIE.

TemoBele MamHbI. [IpuHIUIBL NEHCTBUS TEMI0BBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeroBbIX MammHax. Koadduuument nonesnoro aeiictusi teruioBoid Mammuel. ukn KapHo n
ero K03 GUIMEHT MOJIE3HOTO AEHCTBUS. DKOJOTHYECKHE MPOOIEMbl TEMIOIHEPT€TUKH.

TexHn4yeckue yCTpoiicTBa M MPAaKTUYECKOE IPUMEHEHHE: JBUIATElIb BHYTPEHHEIO
CropaHusi, ObITOBON XOJOIMUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

H3MeHeHne BHYTpEHHEW SHEpruu Tejla MpU COBEpIICHUH pPabOThI: BBUIET MPOOKH M3
OyTBUIKM MOJI JIEHCTBMEM CKaTOro BO3JyXa, HarpeBaHue sQupa B JAaTyHHOU TpyOke myTéM
TpeHUs (BUICOIEMOHCTpAIus).

H3meHeHne BHYTpEHHEH sHEpruu (TeMiepaTypbl) Teja npu Terionepeaaye.

OnbIT Mo aguabaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOHUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O IBUraTesl.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3mepenne yienbHON TETIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoowvl

[TapooOpa3zoBanne u KoHAeHcauus. Vcmapenue u  kuneHue. AOCONIOTHas U
OTHOCHUTEIIbHAS BIAXKHOCTh BO3/yXa. HachllieHHbI map. Y aenbHas TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHHUS.

TBépnoe teno. Kpucrannudeckue u amopdHbie Tena. AHM30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuanbl. [lnaBineHue u Kpuctamiudzanus. Y IeiabHas
TerioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OajiaHca.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U IICHUXPOMETP,
KaJJOpUMETP, TEXHOJOTMU IIOJyYE€HUsT COBPEMEHHBIX MAaTEpUajgoB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.



Llemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1aPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGntoienue HarpeBaHusl U MIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOoHCTpanys KpUCTaJUIOB.

Yuenuueckuiui sxcnepumenm, nabopamopHule pabomoi

M3MmepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekrpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzanus Tel. OJNEeKTpuyeckud 3apsan. JlBa Bua 3JIEKTPUYECKUX  3apsiiOB.
[IpoBOIHUKY, TUATEKTPUKH U MOTYNPOBOJAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kymona. ToueyHbIi  3JIeKTpUYECKH  3apsjl.
Onexkrpuueckoe nose. HanpskéHHocTh snexkTpuueckoro mnois. IlpuHuun cynepno3unuu
ANIEKTpUYECKUX NoJied. JIMHUM HanpsKEHHOCTH SJIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmyeckoro mods. [lorenuwman. Pa3HOCTH NOTEHIMANOB.
[IpoBOgHUKYN U IUANEKTPUKH B 3IEKTPOCTATUUECKOM MoJi€e. J{u3neKkTpruueckas IpOHULAEMOCTb.

OnektpoémkocTh. Konmencarop. OJIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPIHst
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuueckue yCTpoilCTBA M MPAKTHUECKOE MPUMEHEHUE: 3JIEKTPOCKOI, 3IIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHHE SJICKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
armapar, CTpyUHBIM IIPUHTED.

Jlemoncmpayuu

YCTpoicTBO U MPUHITUIT AEUCTBUS SJIEKTPOMETPA.

B3aumoaeicTBie Had3IEKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TI0JIC 3apSKEHHBIX TEll.

[TpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

DJIeKTpOCTaTUYECKas 3alUTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOMAAM  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U JUAIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwtii anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUIM TOK. Y CIOBUSL CYHIECTBOBAHUS JIEKTPUUECKOro ToKa. VICTOYHMKM TOKa.
Cuia Toka. I[1ocTOSIHHBII TOK.

Hanpspkenue. 3akon Oma 17151 ydacTKa LETH.

DneKTpuueckoe COIPOTHUBIICHUE. VY nenbHoe COTIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaielibHOE, CMELIAHHOE COEJUHEHUE IPOBOAHUKOB.

Pa6ora anekrpuueckoro Toka. 3akoH Jxoymns—Jlena. MomHOCTb 371€KTPUYECKOTO TOKA.

OneKTpoABMXKYLIasl CUJIa U BHYTPEHHEE CONIPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) asekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAas MPOBOAUMOCTb TBEPBIX METAJIOB. 3aBUCMOCTb CONIPOTUBIICHUS! METAJJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DneKkTpuuecKkuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonuuku. CoOCTBEHHass M TpPUMECHas MPOBOJUMOCTH MOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEeKTPUYECKH TOK B PACTBOpax M paciulaBax »dJIEKTPOJIUTOB. IJIEKTPOJIUTHUYECKAS
JUccolmanus. JIeKTPOIU3.

DJNIEKTPUYECKHI TOK B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN pa3psaa. MonHus.
ILnazma.

TexHudeckue YCTPOWCTBA M MPAKTHYECKOE TMPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTHBICHUS, BaKYyMHBIH AHOJ, TEPMHUCTOPbHI U (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN THOI, TaTbBAHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa M HAMPSHKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IUIOMIAU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmenranHoe CoOeIMHEHUE TIPOBOTHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOoABMKYIIeH cuiibl. KopoTkoe 3aMblkaHue rajibBaHHYECKOTO
3JIEeMEHTa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHUMOCTh COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psii ¥ MPOBOJAUMOCTh BO31yXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD AUOIA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenune cMenanHOro COeIMHEHHS PE3UCTOPOB.

W3mepenne HNEKTPOABIKYIIEH CHJIBI  UCTOYHMKA TOKa M €r0  BHYTPEHHErO
CONPOTHUBIICHUS.

HabGurotenue amekTponusa.

MexnpeameTHble CBSI3U

Nzyuenne xypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYMIECTBIAETCS C YYETOM
COJIEpPIKATENbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcamMH MaTeMaThKH, OWOJOTHH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvle nowsimusi, CBS3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHWE, HAy4yHbIH (aKkT, THmore3a, (u3MYecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
HKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CUCTEMbl YpaBHCHHH, JMHEWHas QyHKOWs, Tmapadoa,
runep6oma, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTAQHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPbl M HMX MPOEKIHMH HA OCHU
KOOPJMHAT, CIIOKEHHE BEKTOPOB.

buonoeusn: mexannyeckoe ABIKEHHE B JKUBOM mpupoje, 1udysus, 0CMOC, TEII000OMEH
JKUBBIX OPraHU3MOB (BHJBI TEIUIONIEPEAAYH, TETJIOBOS PABHOBECHE), SJEKTPUUCCKUE SIBICHUS B
JKUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, YKUIKOCTEM M Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIUTUYECKAS TUCCOLIMAIINSI, TaThBaHUKA.

T'eocpaghus: BIaXXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKe NBIKEHUN C MCIIONH30BAHUEM MEXaHU3MOB, YUET TPECHUS B
TEXHHUKE, TOJIIUIHUKHA, WCIOJIb30BAHUE 3aKOHA COXpPAaHEHUS HMITyJbca B TEXHHUKE (pakera,



BOJAOMET M Jpyrue), [BUTATENb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOI
XOJIOMIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH NOJyYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAaHOMAaTepHaloB, W  HAHOTEXHOJOTHH,  OJEKTpOCTaTHU4YecKas  3allluTa,  3a3eMJICHue
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTesIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KJIIACC

Pa3znen 4. diekTpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[locTostHHble MarHuThl. B3aumopeicTBME NHOCTOSHHBIX MAarHuTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpyuHIMI Cynieprio3uuuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOU
uHAyKuud. KapTruHa TuHU MarHUTHON MHAYKLWHU TOJISl HOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJjie MPOBOAHMKA ¢ TOKOM. KapTuHa NWHUNA MHAYKIMHM MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IMPOBOJHHKA M 3aMKHYTOIO KOJIBLEBOTO IMPOBOJHMKA, KATYHIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBue MpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJb U HaIlpaBJICHUE.

Cuna JlopeHua, e€ MOAyinbp W HampaBieHHe. JIBW)KEHHE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBneHue DJIEKTPOMAarHUTHOM MHAYKIUHU. [IOTOK BEekTOpa MAarHUTHOM MHIYKLIMH.
DNeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAyKuuu Dapazes.

BuxpeBoe anekTpuueckoe Mmoje. DIEKTPOABMXKYLIAs cujla UHAYKIUU B IPOBOJHHKE,
JBIKYLIEMCS IOCTYNATEIbHO B OJTHOPOAHOM MarHUTHOM II0JIE.

[TpaBuino Jlenua.

NHayKTUBHOCTB. SIBI€HHE CAMOMHIYKIIMHU. DJIEKTPOIBHKYILAs CUJIa CAMOMHIYKLIUH.

DHeprusi MarHUTHOT'O TOJIsI KATYIIKHA C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHnyeckue yCTpocTBa M IPAKTUUYECKOE IPUMEHEHHE: IOCTOSHHbIE MAarHUThI,
AJIEKTPOMArHUTHI, JIEKTPOJIBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKLHOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT Opcrena.
OTKJI0HEHUE 3JIEKTPOHHOTO MMY4YKa MAarHUTHBIM I10JIEM.
JIuHUY MHAYKIUY MarHUTHOTO MOJIS.
BzaumoneiicTBre AByX MPOBOJHUKOB C TOKOM.
Cuna Amnepa.
[erictBue cuiibl JIopeHia Ha MOHBI JIEKTPOJIUTA.
SIBrieHME NEKTPOMArHUTHOW UHAYKIWH.
IIpaBuiio JleHua.
3aBUCUMOCTbD JIEKTPOJABUKYIIEH CUIIbI HHAYKIIMH OT CKOPOCTH U3MEHEHUsI MATHUTHOT'O ITOTOKA.

SIBiieHME CAMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3yueHne MarHuTHOTO NOJIsL KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHON UHAYKLIHH.

Pa3pea 5. Koje6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KO1€OAHUS

Konebarenbnass cucrema. CBoOOgHBIE MexaHWuYeckue Konebanus. [apmoHmueckue
kosnebanus. Ilepmon, wactora, amrumatyga U ¢asa konebanuil. IIpyKUHHBI MasTHUK.



Matematuueckuii MasTHUK. YpaBHEHHE TapMOHUYecKuX KoneOanuil. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJICOaHUSIX.

Konebarenbupiii  kKOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B HICATHHOM
Koe0aTeIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHHYECKUMH U  3JEKTPOMAarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHs YHEPTUU B UACATHHOM KOJIeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromMx KojeOaHUAX. BbIHYXIeHHbIE MEeXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHyKIeHHBIE DIIEKTPOMArHUTHBIEC KOJIEOAHUSI.

Ilepemennsblil Tok. CUHYCOUMJANbHBIA MTEPEMEHHBI TOK. MOUIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U HAIIPSKEHUSL.

Tpancopmarop. IlpousBoactBo, mepegada U MOTpeOIEHUE SICKTPUUIECCKON IHEPTHUH.
OKOJIOTMYECKUE PHUCKH TPU MIPOU3BOACTBE 3JeKTpod3Hepruu. KynpTypa wucnosib3oBaHus
3JIEKTPO3HEPIUH B TOBCEAHEBHOM )KU3HU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKUM 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeaay.

Jlemoncmpayuu
HccnenoBanue mnapaMeTpoB KoJeOaTeNbHOW CHUCTEMBbl (NPYKUHHBIA WM MaTeMaTUYeCKH
MasiITHUK).

HaGmronenue 3atyxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHHUH.

Hab6nronenue pe3onanca.

CB0OOHBIC PTIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuusiorpaMmbl  (3aBUCMMOCTH  CHJIBI  TOKAa M HANPSOKEHUST OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJIEOaHHH.

Pe3onanc npu mocieaoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/IEHCATOopa.

Mogenb TUHUY 3IEKTPOIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTHY MIEPUOA MAJIbIX KOJIeOaHUH Ipy3a HA HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue nNEpeMEHHOr0 TOKa B LENM M3  IOCIENOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHumHbvle 60JIHbL

MexaHnueckue BOJIHBI, ycaoBHsl pacripoctpaneHus. [lepuon. CkopocTh pacnpocTpaHEeHUs
u januHa BoJHBL [lomepeunble u mponosibHble BOJHBL. MHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIEKTPOMArHUTHBIE BOJHBI. YCJIOBHUS M3JIyYEHUs AJIEKTPOMArHUTHBIX BOJH. B3aumuas
opuenranusi BekTopoB E, B, V B snexkrpomarautHON BojHE. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, MpeloMIIeHue, Moispuzanus, Aaudpaknus, wuHtepdepenius. CKOpOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 37eKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnuOCBA3M U TelleBUAeHU. Paaronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYXKAIOLIEH Cpeibl.



TexHuueckue ycTpocTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
YJIBTPa3BYKOBasl JIMATHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajap, pPaAHuONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPaHEHUE MOMIEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HaGmronenue otpaxeHus U IpeIOMIICHUS MEXaHUIECKUX BOJIH.

Habmonenue naTepdepeHny U AuQpakiini MEXaHHIECKUX BOJH.

3BYKOBOH pe30HAHC.

HaGntonenue CBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOM M YacTOTOM
Kosie0aHMil.

HccnegoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHWE, IPEIOMJICHUE,
noJisipu3anus, udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsamosMHERHOE pacIpOCTPaHEHHE CBETA B OJJHOPOIHOM Cpejie.
JIyu cBera. ToueuyHbIil HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxeHwsi cBeTa. [locTpoeHHme H300paKeHUN B IIIOCKOM
3epKaje.

[Ipenomnenne cBeta. 3aKOHBI TMpEIOMIICEHHUS CBeTa. AOCONIOTHBIM TMOKa3aTesb
npesnomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbId yroa MHOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus cBeta. CiioxHbIN cocTaB O6enoro cera. L{ser.

CoOuparome M paccemBaromue JUH3bI. ToHKass smH3a. DOKYCHOE pAacCTOSHUE U
ONTHYECKasl CUJIa TOHKOW JIMH3BI. [locTpoeHne n3o0pakeHui B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOU JIMH3BI. Y BEJIMUYEHUE, 1aBaEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonroBas ontuka. Wuatepdepenmus cBera. KorepeHTHbIE WCTOYHHWKHU. Y CIIOBUS
HaOJII0/IEHUS] MAKCUMYMOB U MUHUMYMOB B UHTEp(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOT€PEHTHBIX HICTOYHUKOB.

Hudpakius  cBeta. Jludpakumonnas pemérka. YciaoBHE HAOMIOACHUS TIJIABHBIX
MaKCHMYMOB IIpH M1aJICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHudyeckue ycTpoOWCTBA W MPAKTHUYECKOE NPUMEHEHHWE: OYKH, Jyma, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAS ONTHKA, JAH(PpPaKIHMOHHAS
pemeTKa, OISTPOUST.

Llemoncmpayuu

[IpsiMonuHetHOE pAacCHpPOCTpPAHEHHE, OTPAKEHHE M IpesoMiieHHe cBeTa. OnThuueckue
npuOOpHI.

ITonHoe BHyTpeHHEE OoTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHUN B JTHMH3AX.

Mopenu MUKpPOCKOIIa, TEIeCKOna.

Hab6mronenue untepdepeHim cera.

HaGmronenue nudpakuuu cBera.

Habmronenue nucnepcuu cBera.

[TonyyeHue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.



Habmronenue nonsipuszanuu cBeTa.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.
HccnenoBanue CBOMCTB N300paKCHHM B JIMH3AX.
Habmronenue nucnepcuu cBeTa.
Pasnen 6. OcHOBBI crieMAJIBHON TEOPUH OTHOCUTEIBHOCTH
['panuupl MPUMEHMMOCTH KJIAaCCUYECKOM MeXaHukd. [locTynarsl cnenuanbHOW TEOpHUH
OTHOCUTEJILHOCTH: HMHBAPUAHTHOCTH MOAYJSL CKOPOCTH CBE€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEJIbHOCTU DUHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKPAILIEHUE JITTUHBI.
DOHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MaccChl € SJHEPTUEN U UMITYJILCOM PEITUBUCTCKOMN YaCTULIbl. DHEPIUs TOKOSI.
Pa3nea 7. KBanroBasi pusznka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [1nanka cBsi3u dHEprun GOTOHA C €ro YaCTOTON. DHEPTUs U UMITYJIbC
dboToHa.
OtkpbiTue u wuccienoBanue Qorodpdexra. Ombitet A. I'. CroneroBa. 3aKOHbBI
doroaddekra. Ypasuenue DitHmreiina s Gpororddexra. «Kpacnas rpanuna» dporospdekra.
Hasnenue ceera. Onbite [1. H. Jlebenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpOHCTBA M IPAKTHUYECKOE NpUMEHeHue: (oTorneMeHT, (POoTomaTUHK,
CoJIHEUHas OaTtapesi, CBETOIUOI.
Jlemoncmpayuu
dotorhPexT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHeIIHEro ¢poro3ddekra.
Cseroauos.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccesnuro o -yactuul. [lnaneraphas
mozenb atoMa. Iloctymnarer bopa. U3nyuenue n mornomenne (GOTOHOB IpU MEPEXoje aToMa ¢
OIHOTO YpOBHS SHEpruv Ha Jpyrod. Buawl crnexktpoB. CHekTp ypOBHEH 3HEpPruM aroMa
BOZIOpPOAA.
BonnoBele cBolicTBa yactull. Bonuel ne bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.
TexHuueckue yCTPOMCTBA M MPAKTHYECKOE TMPUMEHEHHE: CIEKTPaJIbHBIA aHalu3
(crieKkTpocKoIt), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens oneita Pezepdopna.
Omnpenenenue JJIMHBI BOJIHBI Ja3epa.
Habmtoienue nuHeRvaThIX CIEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul
HalGmronenue muHEYaToro crekTpa.
Tema 3. Amomnoe s0po



OKCHNEPUMEHTBI,  JOKa3bIBAIOUIUE  CIOXHOCTb  CTPOCHUS  SApa. OTtkpbITHE
panuoaktuBHOCTH. OTBITH Pe3epdopaa mo onpeneneHuio coctaBa paJuoakTUBHOTO H3ITyUeHHS.
CsaoiicTBa anbda-, 6eTa-, ramma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OtkpeiTHE TIpoTOHA W HedTpoHa. Hykionnas mozens siapa ['eitzenOepra—lBaneHko.
3apsn sapa. MaccoBoe unciio sapa. M30Tomnsl.

Anbda-pacnian. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['aMmma-u3nydenue. 3aKoH
pPaZi0aKTUBHOTO pacmaja.

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cuHTE3 SAEP.

Snepubiii peaxktop. Tepmosaepubiii cuHte3. [IpoOmembl M MEPCHEKTUBBI  AACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIeKTh SAEPHON SHEPTreTUKU.

DnemMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.

OyHaMeHTaIbHbIE B3auMOAeHCcTBUSA. EAMHCTBO (hru3nyecKkoil KapTHHBI MHpa.

TexHnyeckue ycTpoWCTBa U MPAaKTHUYECKOE NMPUMEHEHHE: J03UMEeTp, kamepa BuibcoHa,
SIIEPHBIA peakTop, aTOMHasE Oomoa.

Llemoncmpayuu

CuéTuMK MOHU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPO(PU3UKHU

Otanbel  pa3BuTUs  acTpoHoMuu. llpukiagHOoe W MHMpOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 38é€31H0r0 HeOa. Co3Be3nus, ipKue 3BE3/1bI, MJIAHETHI, X BUAUMOE JBUKCHHUE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTB». 3BE3/bI
[JIABHOM MOCIEAO0BATEIIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTB» JUIs 3BE3J IJIABHOMU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUS O
IPOUCXOXKAEHNH U 3BotoLnu CoslHIA U 3BE31. DTalbl KU3HU 3BE3I.

Muineunsii [1yTe — Hama 'anaktuka. [lonoxenue u nuxenne Connua B ['amaktuke. Tunst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE OBIPHI B AAPAX TATAKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pasberanue ranaktuk. Teopust
Bbonbuioro B3psiBa. PenukTOBOE H3ITydeHHE.

Macmrabnas cTtpykrypa BeenenHoit. MeraranakTuka.

Hepemménnbie npo0i1eMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HabnroneHus: HEBOOPYKEHHBIM TJ1a30M C UCHOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH
JUISL OTIPEJICNIEHUS TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nojymapus u ipKue 3BE3/1bl.

Hab6monenus B Teneckon JIynsl, miianer, Mieunoro [TyTu.

O0o0marniee NOBTOPeHUE

Ponp ¢u3uku u acTpOHOMHH B SKOHOMHUYECKOW, TEXHOJIOTHYECKOW, COLMAIBHON |
STHYECKON cdepax [eATeIbHOCTH 4YeJOoBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpA, pPOJIb (PU3HUECKOW TeopuH B (OPMHPOBAHUU



MpEeCTaBICHUN 0 (PU3NYECKOM KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUPA B 00ILIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEACTABICHUI O IPUPOJIE.

MesxknpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06a3oBOro ypoBHs B 11 Kiacce oCymecTBIsSeTCs € Y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSI3e € KypcaMd MaTeMaTHKH, OHOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvle nowsimusi, CBS3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHME, Hay4HbIH (akt, rumoresa, (u3nMyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOII0JIEeHHE,
9KCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (YHKIHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOU3BOAHBIC SJEMEHTAPHBIX (DYHKIUH,
MPU3HAKU MO00Us TPEYTOJIbHUKOB, OMpe/eIeHNE TUIOIAIU TUNIOCKUX Guryp u oobéma te.

buonoeusn: snexrpuyeckue SBIEHUS B JKMBOM Npupoje, KosieOaTelabHbIC IBMKEHUS B
JKUBOM NpUpoJe, ONTUYECKUE SIBJIIEHUS B JKUBOM MpPHUpPOJE, NEHCTBHE paaualiil Ha >KHUBBIE
OpTaHU3MBI.

Xumusa: CTpOoeHME aTOMOB M MOJIEKYJ, KpPHUCTaUIMYECKash CTPYKTypa TBEPHABIX Tell,
MEXaHU3Mbl 00Pa30BaHMs KPUCTAIUINYECKON PEIIETKHU, CTIEKTPAIbHBIN aHaJIH3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIeKH MAarHUTHBIX PYJ, (POTOCHEMKA 3eMHOI
MOBEPXHOCTH, MPEACKa3aHNe 3eMIIETPSCEHUH.

Texnonozus: TMHUM 3JIEKTPOIIEpEad, TE€HEPATOP MEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATED,
WHAYKIIMOHHAs TIe4yb, pajaap, paJuoONpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHUKA, COJIHEUHAasi OaTapes.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mpenvera «@usmka» Ha ypOBHE CpeqHero oOmiero oOpa3oBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHIKCHHE  CICAYIOIIMX  JINYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHMS yueOHOro mpeamera «DU3UKa» TOIDKHBI OTPAXaTh
TOTOBHOCTh M CIOCOOHOCTh OOYyYaroluXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEN JHMYHOCTH, CHCTEMON II€HHOCTHBIX OpHWEHTAalMii, MO3UTHBHBIX BHYTPEHHUX
yOeXIACHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  0OIIecTBa,
paclIupeHHe *U3HEHHOI'O OIbITa U OMNbITa JAEATEIbHOCTU B IPOLIECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMH  OOYyYaromlerocss Kak akTUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUICKOr0 00IIEeCTBa;

IPUHATHE TPAJUIMOHHBIX OOIIEYEIIOBEYECKMX TI'YMAaHUCTHUECKUX U JEMOKpPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENIBHOCTh B HHTEpecax TIpakJaHCKOro oO0IIecTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aliu;

YMEHHE B3aUMOJECHUCTBOBATh C COLUAIBHBIMU HHCTUTYTAaMH B COOTBETCTBUM C MX
GYHKIUSAMHI U Ha3HAYEHUEM;

TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOU NEATENBHOCTH;

2) naTPpUOTHYECKOr0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTH POCCUMCKON TPaKTaHCKON UICHTUYHOCTH, MATPHOTU3MA,

[IEHHOCTHOE OTHOUIIEHUE K TOCYAapCTBEHHBIM CHUMBOJAM, JAOCTHXKEHUSM POCCUUCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CITOCOOHOCTh OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YIEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAy4HOrO0 TBOPYECTBA, MPUCYILETO
¢buznyeckoil HayKe;

S) TpPyAOBOro BOCIIMTAHHUS:

UHTEpeC K pa3nuuHbiM cdepam npodecCHOHATbHOU JeSTeNbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHMKOH, YMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiei
Mpo(eCCum M peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUTAHbI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHHMIO M CaMOOOpa30BaHHIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) ’K0JIOrMYeCKOro BOCIIUTaHNSA:

c(hOpMUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYPBl, OCO3HAHHE TJI00aJBLHOTO XapakTepa
9KOJIOTHUECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYLICCTBICHUE NEUCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHMS
1eJIel YCTOMYMBOIO PA3BUTHS YEJI0BEUECTBA;

pacCIIMpEHHE OMbITa JESITEIBHOCTH HSKOJIOTMYECKOM HANpaBJICHHOCTHM HA OCHOBE
UMEIOUTNXCS 3HAHUU 10 (PU3UKE;

7) 1eHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BuTHs pU3MUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAay4YHOH J1eATeIbHOCTH, FTOTOBHOCTh B IpOLECCe U3YUYEHUS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ITEIbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3zoBble Jjornueckue aeiicTByA:

CaMOCTOSITENIbHO (hOpMyIHpOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATH eI ACSITEIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JTOCTHUKCHUS,

BBISIBIIATh 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B paCCMATPUBAEMBIX (PHU3NUECKUX SBJICHUSX;

pa3pabaThIBaTh IUIaH PEHICHHs MPOOJIEeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHallbHbBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIEISIM,
OIICHUBATh PUCKU MOCJIEICTBUN AESITETbHOCTH;

KOOPJAMHHUPOBATb M BBIMOJHATH pabOTy B YCJIOBUAX peajbHOr0, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3zoBrbIe ucciaenoBaresLCKue JeiiCTBUSA:

BIIQ/IETh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHSITUSAMH W MeToAamH (pu3mdecKoin

HAYyKWU;



BJaJIeTh HaBBIKAMU y4eOHO-HCCIIEOBATENILCKOM U MPOEKTHOM JEesATEeIbHOCTH B 00IaCTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METO/IOB PEIICHHS 33134
buznyecKoro coaepx aHus, MPUMEHEHUIO Pa3IUYHbIX METO/I0B IO3HAHMUS,

BJIAJIeTh BHUJAMH JEATEIBHOCTU IO IOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluy,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B DPA3IUYHBIX Y4YEOHBIX CHUTyallMsX, B TOM 4YHCIE MpHU
CO3/IaHUU YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3MpOBaTh 3ajJady, BBIABUTATh
TUIOTE3y €€ peuleHMs, HaxOOuUThb AapryMEHThl Ui JI0Ka3aTelIbCTBA CBOMX YTBEPKACHHH,
3aJlaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

QHAIN3MPOBATh IIOJYUYEHHBIE B XOJE€ PpELICHUS 3a7aud pe3yabTaTbl, KPUTHUECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJjaud B 00pa30BaTENbHOH NEATEIBHOCTH, B
TOM YMCJI€ IIPU U3y4EHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

YMETb IEPEHOCUTH 3HAaHUS N0 (PU3HUKE B MPAKTUYECKYIO 001acTh KU3HEACATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX o0nacTeil;

BBIIBUTaTh HOBBIE UJIEU, IIPEJUIaraTb OPUTHHAIbHbIE IOJXOAbl U PELICHMUS;

CTaBUTh MPOOJIEMBI U 33J]auu, TOMYCKAIOIINE albTepPHATUBHBIC PELLICHHS.

PabGora ¢ undopmanmeii:

BJaJIeTh HaBbIKAMU IMOJTy4eHHUs MH(OpManun (GU3NYECKOro COJEpXKaHHUsS U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSTENBHO OCYILIECTBIISITH IIOMCK, aHAJINW3, CHUCTEMATHU3ALMI0 U
MHTEPIIPETALNIO HH(POPMALIMK Pa3IMUHbIX BUIOB U (DOPM Ipe/ICTaBICHMUS;

OLICHUBAThH JJOCTOBEPHOCTh MH(OPMALIHH;

UCIMOJIb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHI B
pELICHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3AIMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, MPABOBBIX U
ATUYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COAEP)KaHUS B pa3IMyHbIX (opMmMaTax c ydETOM
Ha3HaueHUs MHQOpPMAaLMU U ILEJEeBOM ayAUTOpUM, BBIOMpas ONTUMAIbHYIO (QOpMYy
IPEJCTaBICHNS U BU3YyaIU3alUH.

KoMmyHnKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUS:

OCYILECTBJIATh OOLIEHHE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOH J1€ATEIBHOCTH;

pacro3HaBaTh NPEANOCHIIKY KOH(IUKTHBIX CUTYalluid U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MIOHUMATh U MCII0JIb30BaTh MPEUMYILECTBA KOMaHIHON M UHAMBUYaIbHOI paboThI;

BbIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUI C yd4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4lIeHa KOJIEKTHBA;

NPUHUMATh LEJIU COBMECTHOM JESTEIbHOCTH, OPraHW30BbIBaTh M KOOPJIMHUPOBATH
NefcTBUS MO €€ MOCTH)KEHUIO: COCTaBJIATh IUIaH JEHCTBHUH, paclpelesiTh poiu ¢ Y4ETOM
MHEHU YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOMN paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa M KaXKJOr0 YYaCTHHKA KOMaHJbl B OOLIMI pe3ysbTaT
1o pa3pabOoTaHHBIM KPUTEPUSIM;

IpejJlaraTb HOBBIE NPOEKTHI, OLEHMBATh WJEH C MO3MLMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;



OCYIIECTBIISATh TMO3UTUBHOE CTPATETUUYECKOE TIOBEICHUE B PA3IMUYHBIX CHUTYaIlHsX,
MPOSIBIISITH TBOPUYECTBO U BOOOPAKECHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHble YHUBEpPCAJIbHbIE YYeOHbI€e 1eHCTBUSA

Camoopranm3anus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO ACSITENBHOCTh B oOnacTu (pU3MKU U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PAcUYETHBIX M KAdeCTBEHHBIX 3ajad, TJIaH
BBITIOTHEHHSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEW M MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUH;

JIeJIaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYAMIMH B 00JIaCTU  (PUBHKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHAIbHbI MHTE/IEKT:

JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCHTh KOPPEKTUBBI B JIESATEIHLHOCTH, OLICHHWBATH
COOTBETCTBUE PE3YJBTATOB 1ETISIM;

BJIa/I€Th HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICJIUTEIIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

WCITIOJIH30BATh MIPUEMBI pe(IIEKCUU IJIs1 OIIEHKU CUTYaIliH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX MPU aHAJIU3€ PE3YNIbTAaTOB JIEATEIbHOCTH;

MPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI M ApTYMEHTBI APYTUX MPU aHATU3E PE3YJITATOB JIEATEILHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIMOKH.

B npouiecce gocTukeHNs TMYHOCTHBIX PE3YIbTaTOB OCBOEHUS MTPOrPaMMBbI O (hU3HKe IS
YPOBHSI CpeHEro 0OIIero oOpa3oBaHus y OOy4YaIOUUXCS COBEPUICHCTBYETCS SMOIMOHATBHBIN
WHTEIICKT, MPEATIONIaraonmi copMIUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE COCTOSIHUE,
BHJICTh HAIIPaBJICHUS Pa3BUTH COOCTBEHHOU AYMOITMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJIMpOBaHUs, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIIOCOOHOCTh aaNTHPOBATHCS K OMOIMOHATHHBIM
M3MEHEHUSIM U MPOSIBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKIIIOYAIONICH CTpEeMJIEHHE K JOCTHKEHHUIO LIETU U YyCHexy,
ONTHUMU3M, HUHUIIUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

OMIATHH, BKIIOYAIONICH CIMOCOOHOCTh MOHMMATh IMOIMOHAIBHOE COCTOSIHUE APYTHUX,
YYHUTBIBATh €TO MPU OCYIIECTBICHUH OOIICHHSI, CTIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMATIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHHUS C APYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTh KOHMIUKTHL.

MNPEIMETHBIE PE3YJIbTATHI

K koniy oOydenuss B 10 kJjacce mpeMeTHBIE pPe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:



JEMOHCTPHPOBATh Ha MPUMEpPAX pPOJib U MeCTO (U3UKH B (OPMUPOBAHUN COBPEMEHHOU
Hay4YHOM KapTUHBI MHMPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IIPAKTUYECKOU
JIeSITeNIbHOCTH JIIOCH;

YUUTBHIBaTh TPAHUIbl MPUMEHEHHs] H3YYEHHBIX (PU3MYECKUX MOJeliel: MaTephalbHas
TOUYKA, MHEpIUAIbHAs CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WAeadbHBIA ras, MOJIENU
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA IEKTPUUECKUH 3apsi] IPU pELICHUU
bu3nUecKux 3a1a4;

pacmno3HaBaTh (hpU3MYECKHe SBIECHUS (MPOILECChl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE MABM)KCHHE, CBOOOJHOE TMaJCHHE Te,
IBIDKCHHE TI0 OKPY)XKHOCTH, WHEpUHUs, B3aumMojencTBue Tei, auddys3us, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHWE 00bEMa Tel MpH HarpeBaHUU
(oxJ1aXx/IeHNN), TEIUIOBOE paBHOBECHUE, UCIIApEHUEe, KOHICH AU, IaBJICHHEe, KPUCTAJUIH3AIHs,
KUIIEHHE, BJIQXKHOCTH BO3/yXa, MOBBILICHUE JABJICHUS Ta3a MPHU €r0 HArPEBAHUU B 3aKPBITOM
CoCyJlie, CBA3b MEXIy IapaMeTpaMu COCTOSIHMS Ta3a B H30IpPOILECCaX, JJIEKTPU3ALMS Tell,
B3aUMOJICHCTBUE 3apsI0B;

OMHCHIBATh MEXAHUUYECKOE JBIIKCHUE, UCTONb3Ys (hM3MUECKHe BEIWYHHBI: KOOpIUHATA,
IyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMIIYJIbC Tela, KUHETUYECKas
SHEPTUs, TOTCHIMAJIbHASI DHEPrus, MEXaHWueckas pabdoTa, MEXaHHYeCKash MOIIHOCTh; IMpHU
ONMMCAaHWU TPABWIBHO TPAKTOBaThb (DU3MUECKUNH CMBICH HCHOJB3YEMBIX BEIUYHMH, HX
0003HAYCHHS U €IMHUIIBI, HAXOAUTh ()OPMYIIbI, CBA3BIBAIOIINE NaHHYIO (PU3UYECKYIO BETUYHHY
C IPYTMMH BEIMYNHAMMU;

ONKCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS, HCIOIb3YS
¢dbusznyeckne BEJIMYMHBI: JaBlIEHHWE Tas3a, TeMmIepaTypa, CpelHssl KUHETHYecKas »JSHEeprus
Xa0TUYECKOr0 JBHXKEHUS MOJIEKYJ, CPEIHEKBAJApaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTBI, BHYTPEHHSISI YHEPrusi, padora raza, Kod(h(QHUIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEIS; IPH ONTUCAHHH MPABUIHLHO TPAKTOBATH (PH3UYECKHI CMBICI HCIIOJIb3yEeMbIX BEJTUYHH,
ux 00O3HAa4YeHHs] U EeAMHULIBI, HAXOOUTh (OPMYJbI, CBS3BIBAIOIIME JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTMMU BEIIMUYUHAM;

ONKMCHIBATh U3YYEHHBIEC AJIEKTPUYECKUE CBOWCTBA BEIIECTBA M DIIEKTPUUYECKHUE SIBIICHHS
(mpotiecchl), UCHOIB3YS (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsisl, SJIEKTPUUECKOE IOJIE,
HaIlpsOKEHHOCTh  TMOJIS, IOTEHLHAal, pPa3HOCTh IOTEHIUAIOB; IPU ONHMCAHUM IPABUIBHO
TPAKTOBAaTh (PU3UYECKHI CMBICT HCIOJBb3YyEMbIX BEIUYHMH, WX OO0O3HAUCHUS U EAWHMUIIBL;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C APYTUMH BETUYNHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOILECCHl U SIBICHUS, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
MPUHLIMIIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonbl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, MIPUHLIMI CYNEPHO3ULUN CUJI, IPUHLUIT
PaBHONPABUSA UHEPLIUATBHBIX CUCTEM OTCUYETA, MOJEKYJISPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBSI3b CPEAHEH KHUHETUYECKOW HHEPIHUU TEIJIOBOTO JIBUKEHUS
MOJIEKYJI C aOCONIOTHOM TeMmepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTEeMAaTUYECKOE BHIPAKEHUE U YCIOBUS (TPaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIINH, MPUOOPOB M TEXHUUECKUX YCTPOUCTB;
pa3nuyaTh yCIOBHS UX 0€30MAaCHOTO UCIIONIb30BAHMS B IOBCEIHEBHON KU3HU;

BBHITIOJHATh JKCIIEPUMEHTHl 10 HUCCIICOBAHHUIO (PU3UYECKUX SIBICHUI U TPOIECCOB C
UCTIONB30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpEHUH, TMpu d3TOM  (POpMyIHpOBaTH



npobiieMy/3agady W TUNOTE3Y Y4eOHOTrO OKCIEPHUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, IPOBOJAUTD OTBIT U OPMYITUPOBATEH BHIBOIBI,

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEJIWYUH, TPHU STOM
BbIOMpATh ONTHUMAIbHBINA CIOCO0 M3MEpPEHUs] M HCIOJIb30BaTh W3BECTHBIE METOJbl OICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBUCUMOCTH MEXIY (QU3NYCCKUMHU BEIMYMHAMH C HCIIOJIB30BAHHEM
NpSIMBIX HM3MEPEHUW, MPU H3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHUKCHUPOBATH PE3YJIbTATHI
MOJTyYEHHOM 3aBUCUMOCTU (PH3UYECKHX BEIWYHH B BUIE TaOMUI] U TpadUKOB, JENaTh BBHIBOIbI
0 pe3yJbTaTaM UCCIEI0BAHMS;

coOnrofaTh mpaBwia O€30MacHOTO TpyJa MPU TPOBEACHHH HCCICIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM W  TMPOEKTHOM JIESITEIIBHOCTH C
UCIOJb30BAaHUEM HU3MEPHUTEIBHBIX YCTPOHUCTB U TaOOPaTOPHOTo 000pyA0BaHUS;

pemiate pacu€THbIE 3aJa4dl C SIBHO 3a/JlaHHOM (PU3MYECKOM MOMENbI0, HCIOJb3Ys
duznyecKkue 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/a4d BHIOMPATh (PUINIECKYIO
MOJICJIb, BBIACTATH (PU3NYECKHE BETUYMHBI W (HOPMYJIbI, HEOOXOIUMBIE Il €€ pelieHus,
MIPOBOAUTDH PACUEThI U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HaYCHUSI (PU3NUECKON BEIHMUNHBIL,

pemarb KayeCTBEHHbIE 3aJlayd: BBICTPAMBATH JIOTUYECKU HEMPOTHUBOPEUMBYIO IIETOUYKY
paccyXJIeHUM C OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

WCIIOJIB30BaTh TMPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHBIE HMH(POPMAIIMOHHBIE
TEXHOJIOTHH JUISl TOMCKA, CTPYKTYPUPOBAHUS, WHTEPHIpETAlMH U TPEICTaBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, MOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPHUTUYECKHU
aHaJIM3UPOBATH MOJIy4aeMyr0 HH(OPMAIIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOC)KHBIX YUEHBIX-(DU3UKOB B PA3BHTHC
HayKH, 00bACHEHUE TPOIIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIONB30BaTh TEOPETHUYECKWE 3HaHUSA MO0 (U3MKE B TOBCEAHEBHOW KH3HU IS
obecrieueHHs 0€30TIACHOCTH TPU OOPAIEHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, JIJIS
COXPAHEHUS 3/I0POBbS U COOJIFOICHUS HOPM IKOJIOTUYECKOTO MMOBEJICHISI B OKPYKAIOIIEH cpejie;

paboTaTh B IpYIIIE C BBHIITOJHEHUEM Pa3IMYHbIX COLUANBHBIX POJIEeH, TUIaHUPOBATh PaboTy
TPYNObl, palMOHAIbHO paclpenessiTh OOS3aHHOCTH U  IJIAaHUPOBATh JESATENBHOCTh B
HECTAaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OLEHMBATHh BKJIAJ KaXKIOTO U3 YYACTHUKOB TPYIIIBI B
peleHne paccMaTpuBaeMon IpPOOIEMBI.

K xonmy o0yuenus B 11 kijiacce mpeaMeTHbIE Pe3ysIbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OoTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHON KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOW TEXHHKHU W TE€XHOJIOTHM, B MPAKTUYECKOM
JEeSTENIbHOCTH JIIOJICH, IEJIOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA;

VUUTHIBAaTh TPAHUIBI TPUMEHEHUS U3YYCHHBIX (U3MUECKUX MOJENeH: TOYeUHBIN
ANEKTPUYECKUN 3apsij, Jyd CBeTa, TOYEYHBIM MCTOYHUK CBETa, SACpPHAs MOJENIb aroMma,
HYKJIOHHAsI MOJIeJTb aTOMHOTO sIIpa TP pelieHnn (PU3NIECKUX 3a]1a4;

pacmno3HaBaTh (hpU3MYECKHe SBIEHUS (MPOILECChl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
AMEKTPOAMHAMUKHN U KBAaHTOBON (DU3HMKU: dJEKTpUUYECKas MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEUCTBUS TOKa, B3aUMOJCHCTBHME MAarHUTOB, AJIEKTPOMArHUTHAS
WHIYKIWS, JACHCTBME MArHUTHOTO TIIOJS HAa MPOBOJAHMK C TOKOM U JBWXKYIIUWCA 3aps,
3JIEKTPOMArHUTHBIE KOJIEOaHUS M BOJIHBI, MPSMOJIMHENHOE paCIPOCTpaHEHUE CBETa, OTpakeHUe,
npenomiieHue, WHTephepeHnus, audpakiuus W MOJNSIpU3ALUsS CBETa, TUCIEPCUS CBETa,



dorornekrpuueckuii 3¢ dext (porodddexT), cBeTOBOE NaBlIeHUE, BOSHUKHOBEHUE TUHEHUATOr0
CIIEKTpa aToMa BOJOPO/Ia, €ECTECTBEHHAs! U MCKYCCTBEHHAsl PaIMOAKTUBHOCTB;

OIMCHIBATh WM3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
JJEKTPUUECKYIO IPOBOJUMOCTb PA3JIUYHBIX CPell) U IEKTPOMArHUTHbBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Yysl (U3UYECKUE BEJIUYMHBL: JJIEKTPUYECKHH 3apsijl, CHUlIa TOKa, DSJIEKTpUYECKOoe
HanpspKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh IMOTEHIMAIOB, 3JEKTPOABMKYIIAs CUIA,
paboTa TOKa, WHIYKIMS MAarHUTHOTO TIOJs, cwiia Awmrmepa, cwia JlopeHra, WHIYKTHBHOCTB
KaTyUIKH, SHEPIrUs HJIEKTPUYECKOrO0 M MArHUTHOIO TOJIeH, MepHoA M 4YacToTa KojieOaHWi B
K0JIeOATeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOLIECCe TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWJa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUYECKUIA CMBICT HCIIOJNB3YEMbIX BEIHYMH, WX O0O3HAUCHWS W CIHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMH BEJTMUYUHAMM;

ONKCBIBATh M3YYEHHBbIE KBAaHTOBBIE SIBJIEHUS W IPOLECCHI, HCHONb3Yysd (QU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJIHBI W YacTOTa CBETa, SHEPIus M
UMITyJbC (OTOHA, TEPHOA TMOJypaclajga, YHEPTus CBSI3M AaTOMHBIX sep, NP ONMUCAHUU
IPaBUIbHO TPAaKTOBaTh (PU3MUECKUI CMBICI MCIOJB3YEMbIX BEJIMYMH, UX OOO3HA4YEHUs H
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIUE TAHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMHU, BHIYUCIIATH 3HAaUCHUE (PU3HMUECKON BEIUYHHBI,

aHATM3UPOBaATh (PU3MUYECKUE TMPOIECCHl W SIBICHUS, HCIONB3Ys (DU3MUECKHE 3aKOHBI U
OpuHIMNbBL:  3akoH OMa, 3aKOHbI IOCJIEAOBAaTEIbHOTO W MAapajyIeIbHOTO  COEIUHEHUs
IIPOBOJHUKOB, 3akOH JDkoyis—JIeHna, 3akOH DJIEKTPOMarHUTHOM  WHAYKIUHU, 3aKOH
NPSMOJIMHEHHOTO PAaCIpPOCTPAHEHHUsI CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIICHHUS
CBeTa, ypaBHeHHE OWHIITEWHAa UIsI (oTodh(deKTa, 3aKOH COXpPAaHCHUS JHEPrUH, 3aKOH
COXPaHEHMs HMIYJIbCA, 3aKOH COXPAHEHUS DJEKTPUYECKOTO 3apsAla, 3aKOH COXpaHEHUs
MaccoBOr0 4Mcia, MOCTyiaThl bopa, 3akOH paJuMOaKTUBHOTO paclajaa, MpU 3TOM pPa3IUdaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKECHHWE W YCIOBHUS (TPaHHUIIBL,
00acT) NPUMEHUMOCTH;

OIpeNieNATh HaIpaBJICHWE BEKTOpa MHAYKIMM MAarHUTHOIO IOJS MPOBOJHHMKA C TOKOM,
cuiiel Amnepa u cuiibl JlopeHua;

CTPOUTH U OIMCHIBATh N300paKEHHE, CO3AABAEMOE TNIOCKUM 3€pKajIoM, TOHKOM JIMH30M;

BBINOJIHATh SKCIHEPUMEHTHI 110 HCCIIEAOBAHUIO (DPU3MUYECKUX SIBJIEHUI U IPOLECCOB C
UCIIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX HM3MEpPEHHWil: npu 3ToM  (QOpPMYIHPOBaTh
npobieMy/3agayy M TUINOTe3y Yy4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh MpPSIMbIE U KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEJIWYMH, NPH ITOM
BbIOMpPATh ONTUMAJbHBII CIOCOO M3MEPEHUS M HUCHOJb30BATH HM3BECTHHIE METOJbl OLIEHKU
MOTPEIIHOCTEH U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH C HCIIOJIBb30BAaHUEM MPSIMbIX U3MEPEHUIl:
NP 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH Pe3yJabTaThl MOJTYYCHHOW 3aBUCHMOCTHU
¢u3nueckux BeIMYMH B BUAe TabmuI W TrpaduKoB, [enaTh BBIBOABI IO pe3yjbTaTaM
UCCIIEI0BaHMS;

coOmoaTh IpaBuja O€30MacHOrO TpyJAa NpU MPOBEACHUM HCCIEAOBAaHHA B PaMKax
y4eOHOrO0 JSKCIIEPUMEHTA, Y4e€OHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESTENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1aOOpaTOPHOro 000PY0BaHUS;

pemiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbI0, HCIONb3YS
¢u3nueckre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33J1a4d BHIOMpATh (U3NUECKYIO



MOJIeJIb, BBIICIATh (PU3NYECKUE BEIMUMHBI M (GOpPMYIbI, HEOOXOIWMBbIE NS €€ pelleHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAILHOCTH MOJIyYEHHOTO 3HaUCHUS (PU3MUECKON BEIINYHHBI,

pemiatbh KayeCTBEHHBIE 3aJ1a4d: BBICTPAMBATH JIOTUYECKH HENPOTHBOPEUYMBYIO ILIETIOUYKY
paccyX/IeHUl ¢ OMOpPoil Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCMONB30BaTh IPH pPELIeHHH Y4YeOHBIX 3aJady COBpPEMEHHble HMH(OpMAIMOHHBIE
TEXHOJIOTHUH Il TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIPETAIMM U TPEICTABICHUS Y4eOHOH U
HAyYHO-MIOMYJISIPHON HMH(OpPMAIMK, MOJYYEHHOM W3 pa3iNYHbIX HCTOYHHKOB, KPUTUUYECKU
aHAJM3UPOBATh MOJy4yaeMyI0 HHPOPMALIUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3nuvarh
yCIIOBHA UX O€30MIaCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

MIPUBOJIUTH NMPUMEPHI BKJIaJa POCCUICKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BACHEHHE MPOIIECCOB OKPYKAIOUIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHYECKWE 3HaHUA 10 (U3MKE B TOBCEAHEBHOW IKH3HU IS
oOecrieyeHus 6€30MaCHOCTH MPHU OOPAIEHUU C TPUOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHUS 3/I0pOBbS U COOIOICHNS HOPM IKOJIOTMYECKOTO MOBEICHUS B OKPY>KaIOIlEl Cpene;

paboTaTh B TpyIMIIE C BHIOJHEHUEM Pa3IUYHBIX COIUANBHBIX POJIeH, TUIaHUPOBATh PaboTy
IPYMNIIbl, palMOHAIBHO paclpelneiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAHJIAPTHBIX CUTYallUsX, aJIE€KBaTHO OLIEHMBATh BKJIAJ Ka)XJOI'0 M3 YYaCTHUKOB IPYIIBI B
pelIeHre paccMaTpUBaeMON TPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHUE
Tematnueckoe IUIAHUPOBAHHME COCTABIIEHO C Y4eTOM paboueil mporpaMmbl BOCITUTAHUS.

[ToreHunan naHHOro y4eOHOTro mIpeaMeTa OOECHeYMBAET PEAM3alMI0 CIAEAYIOIIUX LEJIeBhIX

OPUOPUTETOB BocnuTaHus odydaromuxcs COO:

I{eneBbie OpUEHTUPBI PE3YIBTATOB BOCIIMTAHUS

1. I'paxx1aHCKO-IATPUOTUYECKOE BOCIIUTAHUE:

e 3HAIOIIUN U JTIOOSANIIUNA CBOIO MAJIyI0 POJMHY, CBOM Kpail, UMMM TipecTaBiienne o Poaune
— Poccun, ee TeppuTopun, pacoioKeHNH;

e CO3HAIOUIUI MPUHAJIEKHOCTh K CBOEMY Hapoay H K oOmHocTH rpaxniaaH Poccun,
MPOSIBJIAIOIINN YBaXEHUE K CBOEMY U IPYT'MM HApOAaM;

e IOHUMAIOIINI CBOK CONPHYACTHOCTh K MPOILIOMY, HACTOSIIEMY U OyIylIeMy POJHOTO Kpasd,
csoelt Ponunsl — Poccun, Poccniickoro rocynapcrsa;

e IOHUMAIONIMKA 3HAaYEHHE TPa)KTaHCKUX CHMBOJOB (TrocyJapcTBeHHas cUMBOJuKa Poccuw,
CBOETO pEruoHa), Mpa3JAHUKOB, MECT IIOYMTAHUS TepoeB M 3amMTHUKOB OTedecTBa,
MPOSIBJIAIOIINN K HUM YBAKCHHUE;

e UMCIOLUN IEPBOHAYAJIbHBIE IIPEACTABICHUSA O IIpaBaX M OTBETCTBEHHOCTH YEJIOBEKa B
oOuiecTBe, rpaX/JIaHCKUX IPaBax U 0053aHHOCTSX;

e IPUHUMAIOIIMN Y4acTHe B )KU3HU Kjacca, 001ieoopa3oBaTelbHON OpraHu3aluy, B JOCTYITHON
10 BO3PAacCTy COLMAIBHO 3HAYMMOM 1€ATEIIbHOCTH.

2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTaHUE:

e YBAXAIOIIUN JTYXOBHO-HPAaBCTBEHHYIO KYJbTYPY CBOEH CEMbH, CBOETO Hapoja, CEMEUHbIC

LIEHHOCTH C YYETOM HALlMOHAIILHOM, PEJIUTHO3HON IPUHA/IEKHOCTH;

e CO3HAIOMIMN LEHHOCTh KaXJAOW 4YEJOBEYECKOW >KU3HM, MPU3HAIOIINWA WHIWBUAYAIBHOCTh U
JIOCTOMHCTBO KaKJI0T'0 YEJIOBEKa;

e J00poKenaTeNbHbIM, MPOSBIAIONIUNA COMEPEeKUBAHUE, TOTOBHOCTh OKAa3blBaTh I1OMOIIIb,
BBIPA)KAIOLINIM HETPHUATHE IOBEIEHUs, MPUYMHAIONIET0 (U3UYECKUH U MOpAIbHBIN Bpel
JIPYTUM JIFOJSM, YBaXKarOIUi CTapIInX;

e YMEIOWUK OLEHUBATh IIOCTYIKM C IO3MLIMM HMX COOTBETCTBHS HPABCTBEHHBIM HOpMaM,



OCO3HAIOLIUI OTBETCTBEHHOCTD 33 CBOM IOCTYIIKH;

BJIQ/ICIOIINN TPEJCTABICHUAMU O MHOTOOOpa3suM SI3bIKOBOIO U KYJBTYPHOTO NPOCTPAHCTBA
Poccun, umeronuii nepBoHayadbHbIE HABBIKM OOIIEHUS C JIIOJbMH pa3HbBIX HApOJOB,
BEPOUCIIOBEAHUM;

CO3HAIOIIMKA HPABCTBEHHYI0 M OCTETUYECKYK) LIEHHOCTb JIMTEPATypbl, POJHOIO S3bIKa,
PYCCKOTO 53bIKa, POSIBIIAIOIINI HHTEPEC K YTEHUIO.

3. DcTeTnuecKkoe BOCIIMTaHUE:

e CIIOCOOHBI BOCIIPUHUMAaTh W UYBCTBOBaTh IPEKpacHOe B ObITYy, HPUPOJIE, HCKYCCTBE,
TBOPYECTBE JIIOACH;

e IPOSIBIISIOIINM HHTEPEC U YBAXKEHUE K OTEUECTBEHHOW U MUPOBOM XYA0KECTBEHHOU KYJIbTYPE;

e IPOSIBJIAIOIIMN  CTPEMJIEHME K CaMOBBIDAKEHUIO B Ppa3HbIX BHJAX XYyI0’KECTBEHHOM
NEeATEIbHOCTH, HCKYCCTBE.

4.

dusznueckoe BOCIIMTAaHHUC, (bOpMI/IpOBaHI/Ie KYJbTYPbl 3J0pOBbd W SMOLNUOHAJIBHOI'O

Onaromnonyyus:

Oepe’KHO OTHOCALIMICA K (DPU3MYECKOMY 30pOBBIO, COOJIIOAAIONINI OCHOBHBIC NpaBHIIA
3M0poBOro M Oe3omacHoro sl ce0s W JAPYyrux Jiojae oOpas3a KW3HH, B TOM YHUCIE B
MH(POPMALIMOHHOM Cpee;

BJIAJICIONINY OCHOBHBIMH HAaBBIKAMH JIMYHOW ¥ OOIIECTBEHHOW THTHEHBI, O€301acHOTrO
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

OPUEHTHPOBAHHBIA Ha (PU3UYECKOE PA3BUTHE C YYETOM BO3MOKHOCTEW 3/10pPOBbS, 3aHSITHS
(bU3KYIBTYpOH U CIIOPTOM;

CO3HAKOIMNA M MNPUHUMAIOUIMKA CBOK IOJOBYIO MNPUHAJICKHOCTh, COOTBETCTBYIOIIUE €U
ncuxo(u3nyecKue U NOBEJCHYECKIE OCOOCHHOCTHU C YU€TOM BO3pacTa.

5. TpynoBoe BoCIIUTaHUE:

e CO3HAIOIIUI LIEHHOCTh TPY/a B KHU3HH YeJIOBEKa, CEMbH, OOILECTBA;

e IPOSIBJISIIOIINN YBa)XXEHHUE K TPYNy, JIOIAM TpyAa, OepeKHOe OTHOILIEHHE K pe3yjIbTaTam
Tpy/Zia, OTBETCTBEHHOE NOTpeOIICHHE;

e IPOSIBJIIOIINN UHTEPEC K Pa3HbIM Mpodeccusim;

e YUaCTBYIOLUIMI B pa3lMYHBIX BHJAAaX JOCTYIHOIO II0O BO3pacTy Tpynaa, TPYyIOBOU
JEATEIbHOCTH.

6. DKOJOrH4eCKOE BOCIIUTAHUE:

MOHUMAIOIINK LIEHHOCTh MPUPOJBI, 3aBUCUMOCTb KU3HM JIFOJAECH OT HPUPOABI, BIIUSHHE
JIOJIEN HA IPUPOY, OKPYKAIOLLYIO CPENLY;

MPOSIBJISIIONIUN  JTI0O00OBh M OEpEKHOE OTHOIIEHHWE K MPHUPOJE, HENPUsATHE EeHCTBHM,
IPUHOCSIIMX Bpel IPUPOJIE, OCOOEHHO JKHBBIM CYIIECTBAM;

BBIPAXKAIOIINI TOTOBHOCTb B CBOEH JEATEIBHOCTH MPUAECPKUBATHCS IKOJIOTMYECKUX
HOPM.

7. LleHHOCTh HaYYHOT'O MO3HAHMS:

° BBIpa)KaIOH_II/If/’I IIO3HABATCIIbHBIC HUHTCPCCHI, AKTUBHOCTBD, JIIO603H3TCJIBHOCTB u
CaMOCTOSITEIIbHOCTh B IIO3HAHHUH, HHTEPEC U YBAKCHUE K HAYUYHBIM 3HAHUSIM, HAYKE;

. O6HaHaIOIJ_[I/Iﬁ NNEpBOHAYAJIbBHBIMUA  NPCACTABICHUAMAU O HNPUPOAHBIX W COLUAJIBHBIX
00beKkTax, MHOrooOpasuu OOBEKTOB W SBJICHWUW TNPUPOMBI, CBSI3M KUBOH M HEKUBOUN
NPUPOJIBI, O HAYKE, HAYYHOM 3HAHHU;

° I/IMCIOH_[I/If/'I NCpBOHAYAJILHBIC HABBIKH Ha6JHOI[eHI/II71, cCucreMatTu3saigvu U OCMBICIICHUSA OIIbITa

B €CTECTBEHHO-HAYYHOW U TYMaHUTAPHOU 00JIACTSIX 3HAHHUSL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo yacos
Ne HaumeHoBaHMe pa3/iesioB U TeM
n/n NPOorpamMmMbl Bcero
padoThI
Pazgen 1. PU3UKA U METOJAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3Kka ¥ METOJIbI HAYYHOT'O IIO3HAHUS 2
Uroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 JnHamuka 7
2.3 3aKOHBI COXpPAaHEHUS B MEXaHUKE 6 1
Uroro no pazneny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 9
' TEOPUH
32 OCHOBBI TEPMOAMHAMUKH 10 1
13 ArperaTHble COCTOSIHUS BEIIECTBA. 5

®da3oBbIE Mepexoabl

KonTpoJsbnsbie

JuaekTpoHHbIe (LM (pPOBbHIE)

IpakTuyeckne 00pa3oBaTejbHbIE PeCYPChI
Bocn. kommoHeHT

7

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

1,2,7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

7

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6nmmorekxa [IOK
https://m.edsoo.ru/7f41bf72




Uroro no pazaeny 24

Paznen 4. DJIEKTPOJAUHAMUKA 6,7
bu6mmorexa [JOK

1 MEKTPOCTATHK 10 ! : https:/m.edsoo.ru/7f41bf72
49 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 2 1 | bubmuorexa [JOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no paszneny 22

Pe3epBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 68 4 4

[TPOT'PAMME

11 KJIACC
KoanuecTBo yacos )
Ne HaumeHoBaHue pa3ieioB U TeM AEKTPOHHbIE (M PPOBEIE)
KonTpoJbHbIe IlpakTtnyeckne  00pa3oBaTejbHbIE peCypChl,
n/n MPOrpamMMbl Bcero
padoThI padoTbl BOCII. KOMIIOHEHT

Paznen 1. JIEKTPOJAUHAMUKA 7
11 MaruautHo€ noJie. DIeKTPOMarHuTHas 11 1 3 bubnuorexa [JOK

’ WHIYKLIAS https://m.edsoo.ru/7f41c97¢c

Hroro no paszueny 11

Pazpnen 2. KOJIEBAHUSA U BOJIHbBI 1,7
1 MexaHndecKkue 1 2IeKTPOMATrHUTHBIE 9 | bubmuoreka [{IOK

' KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHudecKkue U 3J1EKTPOMAarHUTHBIE 5 1 bub6nuoreka [IOK

BOJIHEI https://m.edsoo.ru/7f41c97c¢
2.3 Orntuka 10 3 bubnuotexa [JOK




Hroro no pazaeny

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

OcCHOBBI CHIELIMATILHOM TEOpUU

3.1

OTHOCHUTCIBHOCTHU

Uroro no pazaeny

Pasznea 4. KBAHTOBAS ®U3UKA

4.1

4.2

4.3

OneMeHThl KBAHTOBOM ONTHKHU

Crtpoenue atoma

ATOMHOE SApO

Uroro no pazaeny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1

DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKU

Hroro no paszueny

Pasnea 6. OBOBIIIAIOIIEE TIOBTOPEHHUE

6.1

Ob6o06m1aroniee MOBTOPEHUE

Utoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

24

4

5
15

7

68

1

https://m.edsoo.ru/7f41c97¢c

7

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢

but6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢c

but6mmoreka [{IOK
https://m.edsoo.ru/7f41c97¢

https://m.edsoo.ru/7f41c97¢

1,7
but6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢

https://m.edsoo.ru/7f41c97c¢




ITOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

Tema ypoka

®dusnka — HayKa 0 MpUpoe.
Hayunbie MeTo/1bI TO3HAHUS
OKpY’KaIoIllero Mupa

Pone 1 MecToO Qu3MKH B
($hopMHUPOBaHUH COBPEMEHHOMN
Hay4YHOU KapTHUHBI MUPA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOAEH
MexaHnndeckoe IBUKEHHE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
newxeHus. [lepemerenue, CKOpocTs,
YCKOpEHHUE

PaBHOMEpHOE IPSIMOJIMHEWHOE
JIBUKEHHE

PaBHOYCKOpEHHOE NPAMOIMHENHOE
JIBUKECHHE

CBobOoHOE nazieHue. Y CKopeHue
CBOOOJHOTO MaCHUS
KpuBonuHeliHOe nBUXEHUE.
JIBM>KeHHE MaTepuaIbHOM TOYKH 110
OKPYXHOCTH

[Tpuniun otHOCUTENBHOCTH [ anunes.

I/IHCpI_II/IaJIBHBIC CHUCTCMBI OTCUECTA.

KoaudecTBO 9acoB

Bcero

KonTpoJbusbie
padoTsbI

IIpakTH4eckune
padoThI

Jlara
U3ydeHust

JyieKTpOHHbIe NN (poBbHIE
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc32e2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c33e6

bubmnoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3620

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada

bubnnorexa [IOK
https://m.edsoo.ru/ffOc3be8




10

11

12

13

14

15

16

17

[Tepsriit 3akoH HeroTOHA

Macca tena. Cuna. [Ipuniun
Cynepno3uiuu cui. Bropoit 3akoH
HproToHa 1151 MatepualibHOM TOUKHU

Tpernii 3akoH HproToHA 1151
MaTepHaIbHBIX TOUEK

3aKkoH BCeMUPHOTO TaroteHus. Cua
Tsokectu. [lepBast kocMuueckas
CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapduunent tpenus.
Cuua COnTpOTHBIICHUS TIPH JIBH>KEHUH
Tela B KHUKOCTH WM Ta3e

[ToctynarenbHOE U BpamaTeabHOE
JIBIKEHHE a0COTIOTHO TBEPIOTO Tela.
Mowment cuisbl. I1nedo cunsl. YcnoBus
paBHOBECHS TBEPAOTO TENA

NMnynsc MaTepralbHON TOUYKH,
CUCTEMBI MATEPUAIIBHBIX TOYECK.
Nmmynbe cuiibl. 3aKOH COXpaHEHUS
HMITyJIbCa. PeakTUBHOE IBUJKEHHE

PaboTa 1 MOIIHOCTb CHJIBI.
Kunernueckas sneprus
MaTepHaabHOK ToukH. Teopema 00
W3MEHEHUU KHHETUYECKOW IHEPTUU

[ToreHumanbHas 3HEprusl.
[ToreHmanbHas 3HEPrUst ynpyro

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6nmorexa [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmorexa [{OK
https://m.edsoo.ru/ffOc3el18

bubmmorexa [IOK
https://m.edsoo.ru/ff0c3{76

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

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

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc461a




18

19

20

21

22

23

24

ne(OpMUPOBAHHO MPY>KUHBI.
IToreHunanbHas 3Heprus Tena BOIu3u
MIOBEPXHOCTU 3€MIIU

[ToreH1MaIbHBIC U HETIOTCHIIMAIBEHBIC
cuiibl. CBsi3b paboThI
HETIOTCHIIMAIBHBIX CHJI C U3BMEHEHHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

JlaGopaTopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHITHI C
W3MEHEHHUEM MEXaHUYECKOW SHEPTUHU
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO KTyTa»

Konrponbnas padora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE»

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
nsmwxkenue. Auddysus

Xapakrep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHUsI ra30B, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyn. Konnuecto
BemiecTBa. [locrosHHas ABoraapo
TermnoBoe paBHOBecue. TemnepaTypa
u e€ uaMmepenue. lllkana remneparyp
Henscus

bu6nmorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2
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26

27

28

29

30

31

32

33

34

Uneanpusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOconroTHast TeMIiepaTypa Kak Mepa
CpeaHeN KUHETUYECKON YHEPTUHN
JIBJKEHHSI MOJIEKYJ. Y paBHEHUE
MenneneeBa-Knaneiipona

3akoH /lampToHa. ["a30BBIC 3aKOHBI

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH MEXKTY
napamMeTpamM# COCTOSIHUS
Pa3pEeIKEHHOTO Ta3a

HM3onporieccsl B UeaabHOM ra3e u ux
rpaduuecKoe npecTaBIeHue

BuyTpeHnHsis sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObl €€ n3menenus. KoanuecTso
TEIUIOTHI U paboTta. BHyTpeHHss
SHEPrUsi OJHOATOMHOIO UJI€ATBLHOTO
rasza

Bupl Teruionepenaun

VY nenpHas TEIIOEMKOCTD BEIIECTBA.
KonnuecTBo TemioTel npu
Tertonepenade. AnuadbaTHbIN
pouecc

[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHE K N30IIpoLeccam

Heo6paTuMocTh MporeccoB B

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc511e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc5¢36

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmorexa [{OK
https://m.edsoo.ru/ffOc5efc

bu6nuoreka [JOK




35

36

37

38

39

40

41

42

43

44

45

npupoje. Bropoii 3akoH
TEPMOJAMHAMUKU

[Tpunnun geiicteus u KII/ Tennosoit
MaIlHbI

[uxn Kapuo u ero KIIJ]

DKoJ0ruuecKue mpooIeMbl
TEIJIO3HEPrEeTUKU

O6o0maromuii ypok «MoJtekysipHast
¢uznka. OCHOBBI TEPMOJUHAMUKI

KonrponbHas padora no teme
«Monekymnsipaas puznka. OCHOBBI
TCPMOJAUHAMUKN

[TapooGpazoBaHue U KOHICHCAIHSL.
Hcnapenue u kurnexnue

AOCoII0THAs 1 OTHOCHUTCILHAS
BJIAKHOCTh BO31lyXxa. HachleHHbIH
nap

Teépnoe teno. Kpucramnuueckue u
amopdHbIe TerIa. AHU3OTPOIHUS
CBOWCTB KpUCTAIIOB. JKuakue
Kkpucrtasuibl. CoBpeMeHHbIE
MaTepHuabl

[TnaBneHne M KpUCTAIUTH3ALINSI.
VY aenbHas TEIIOTA MIJIABJICHUS.
CyOmumanys

YpaBHeHUe TEII0BOTO OaaHca

OnexTpusanus Tei. JIEKTPUIECKU

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6938

bub6nuorexa [JOK
https://m.edsoo.ru/ff0c6a50

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6nuoreka [JOK
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47
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49

50

51

52

53

54

3apan. JlBa Buaa 3JIeKTpUUECKUX
3aps0B

[IpoBOAHMKY, TUANEKTPUKU U
MTOJIYITPOBOJTHUKH. 3aKOH COXPaHEHHUS
AJIEKTPUYECKOTO 3apsaa

B3aumogeiictBue 3aps10B. 3aK0H
Kynona. To4yeuHbIN 2JIEKTPUYECKUI
3apsan

Hanpsk€HHOCTB 27IEKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX TTosiel. JInHum
HANPSKEHHOCTH

PaGora cuit aeKTpoCcTaTu4ecKoro
noiisa. [Toreniman. PasHocTth
IIOTCHIOHNAJIOB

[TpoBOIHUKY U AUINEKTPUKH B
ANEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas IpOHUIIAEMOCTD

OnekrpoémkocTts. Konnencatop

DIEKTPOEMKOCTD TIJIOCKOTO
KOHJICHCATOpa. DHEPTHs 3apsHKEHHOTO
KOHJIeHCAaTopa

JlabopaTtopHast pabota "U3mepenue
ANEKTPOEMKOCTH KOHJEHcaTopa"
[TpunIMT AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
ammapara, CTpyWHOTO MPUHTEpA.

https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ce4

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6f00

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc7018

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0
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56

57

58

59

60

61

DnekTpocTaTHdecKas 3amuTa.
3azeMiIeHHE HIIEKTPOIPUOOPOB

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna Toka. Hanpsiokenue.
Conpotusnenue. 3akon Oma it
y4acTKa Lenu

[TocnenoBarenbHOE, TapaIeIbHOE,
CMEIIaHHOE COSMHEHNE
npoBoAHUKOB. JlaboparopHas paboTa
«/3ydeHne cCMeIaHHoro COeAMHEHUS
pPE3UCTOPOBY

PaboTa 1 MOIIHOCTB JIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

3axon OMa 171 OJTHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M13mepenune D/]C ucrouHuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUSD)

Pe3epBublii ypok. KonTponbHas
pabora 1o Teme "DeKTpoJuHaMHuKa"
/ Beepoccuiickast mpoBepoyHas
pabota

O6o0maromuii ypok
«DNEKTPOANHAMHKAY /
Bcepoccuiickas mpoBepounasi pabota
DEeKTpOHHAas POBOUMOCTD
TBEPABIX METAJNIOB. 3aBUCUMOCTD
COIIPOTUBJICHUS] METAJUIOB OT

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74{0

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc7838

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc7ae0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc88be
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63

64

65

66

67

68

Temmeparypbl. CBEpXIPOBOAUMOCTh

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoAUMOCTh. CBoOICTBa

p—n-niepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI

DNEKTpUUYECKUI TOK B pacTBOpax U

paciiaBax 3JICKTPOJIUTOB.

3JI€KTp0JII/ITI/I‘-ICCKa$I Jucconuanus.

DIIEeKTPOIH3

DNEeKTPUYECKU TOK B rasax.
CamocTosiTenbHBIN U
HECaMOCTOSITEJIbHBINA pa3psil.
Monnus. [Tnazma

DeKTprUYECKUe MPHOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOC
npumeHeHue. [IpaBuna TeXHUKH
0e30IacHOCTH

KonTponbhas pabota no teme
«Qnekrpocraruka. [locTtosHHbIN
anekTpuueckuil Tok. Toku B
Pa3IMYHBIX CPEIAX)»

PesepBHblii ypok. O600maromuit
ypok 1o TeMam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc82ba

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc86fc

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc8a8a

bubmuoreka [JOK
https://m.edsoo.ru/ffOc8f6c




11 KJIACC

Tema ypoka

ITocTosTHHBIE MAarHUTEI U UX
B3auMoOJIcicTBHE. MarHuTHOE II0JIE.
BexTop MarHuTHOW MHAYKIIUU.
JIMHUM MarHUTHOW UHAYKIUU

MarautHO€ noJie MPOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre NpOBOIHUKOB C
TOKOM

JlabopaTtopHnast pabota «3yuenue
MAarauMTHOIO ITOJIA KaTyIlIKH C TOKOM)»»

JlelicTBMEe MAarHUTHOTO IIOJIS Ha
IIPOBOAHMK ¢ ToKOM. Cuita Amnepa.
JlaGopatopHas pabota
«HccnenoBanue OeMCTBUS
MMOCTOSTHHOTO MarHUTa Ha PamMKy C
TOKOM

JlelicTBEe MAarHUTHOTO I10JIs Ha
JIBUKYIIYFOCS 3apsKEHHYIO YaCTHUILY.
Cuna Jlopenna. PaGorta cumsr
Jlopenua

DneKTpOMarHuTHasi MHAYKIIHS.
IToToK BEKTOpa MarHUTHOU
unaykuuu. JJ1C uaaykuun. 3akoH
AIEKTPOMATHUTHON UHIYKITUH

KoauuyecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE IU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc98fe

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9acO

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4




10

11

12

13

14

®dapanes

JlaGopaTtopHnast pabota
«Uccnenosanue sSBieHUS
AIEKTPOMArHUTHOW MHIYKIIHH

NunykTUBHOCTD. SIBIIEHUE

camouHaykiuu. I1C caMOMHIYKIIUU.

OHeprust MarHUTHOTO NOJIS KaTyIIKH
C TOKOM. DJIEKTPOMAarHuTHOE M0JIe

TexHudeckue yCTpoONuCTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOJABUTATEb,
YCKOPHUTENH 3IEMEHTAPHBIX YaCTHII,
MHAYKIIMOHHAs 11€4Yb

Oo6o06maromuit ypok «MarHuTHoe
noJse. DICKTPOMArHUTHAS HHITYKIIHSD

KoHTtponbHas pabota 1mo Teme
«Mar»auTtHoe 110JI€.
3JICKTpOMaI‘HI/ITHaSI I/IHI[yKI_[I/Iﬂ»

CB0OOIHBIE MEXAHNYECKHE
KosieOanus. 'apMoHnYecKue
KosneOaHus. YpaBHEHUE
FapMOHHYECKUX KOJICOAHHH.
[IpeBpatienue sHepruu

JlaGopaTopnas pabota
«HccnenoBanue 3aBHCUMOCTH
nepuoaa MajbIx KolleOaHuii rpy3a Ha
HUTH OT JJUHBI HUTH U MacChl TPy3a»

Konebarenbublit koHTYp. CBOOOIHBIE

bu6mmorexa [{OK
https://m.edsoo.ru/ffOcal 50

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcaf06

bu6mmorexa [IOK



15

16

17

18

19

20

QJICKTPOMAroHuTHLIC KoyieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYPC.
AmHanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMH KOJIeOaHHSIMHU

®opmyna TomcoHna. 3akoH
COXpaHEHUs SHEPTUU B UJI€ATILHOM
KoJ1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxarommx
KosieOaHusx. BolHy)X1eHHbIE
MeXxaHHJeCcKHue Koyiebanus. Pe3oHanc.
BriHyX/1€HHBIE 37I€KTPOMArHUTHbIE
KoJIEOaHM

[Tepemennsbiii Tok. CUHYCOUJATBHBIN
MePEeMEHHBII TOK. MoIITHOCTh
MNEPCMCHHOT'O TOKaA. AMHHI/ITyI[HOG )41
JIECTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsOKEHUS

Tpancdopmarop. [IpoussocTso,
nepeaayda u moTpedaeHue
AIEKTPUYECKOUN SHEPTUU

YCTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
re’epaTopa nepeMeHHOro TokKa,
JIMHUH 3JIeKTporepeaayd

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BO/ICTBE IIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
AJIEKTPOIHEPTUU B OBCEIHEBHON
KU3HU

https://m.edsoo.ru/ffOcb820

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

bu6nmorexa [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc324
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22

23

24

25

26

27

28

29

MexaHn4yecKkue BOJHBI, YCIOBHUS
pacnpoctpanenus. [lepuon.

CKOpOCTL PacupoOCTpaHCHUA U IJIMHA

BOJIHBI. HOHCpC‘-IHBIe " NpOaOJILHBIC
BOJIHBI

3ByKk. CKOpOCTb 3ByKa. | pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

DeKTpOMarHuTHbIE BOJHBI, UX
cBoMcTBa U cKkopocTh. [Ikama
AJIIEKTPOMArHUTHBIX BOJIH

[TpuHIIMTIBI paIHOCBS3U U
TeneBuaeHus. Pa3sutue cpeacTs
cBs3u. Pagnonokanus

Kontponbnas pabora «Konebanus u
BOJTHBD»

[IpssmonuHetHOE pacpocTpaHeHne
CBETa B OJHOPOJHOMU cperie.
Toueunslii ICTOUHUK cBeTa. JIyd
cBeTa

OTtpaxeHue cBeTa. 3aKOHbI
otpaxeHus ceera. [loctpoenue
M300paKEHHH B TUIOCKOM 3€pKajie

[Ipenomnenue ceta. [TonHoe
BHYTpPEHHEE OTPaKEHUE.
[IpenenbHbliA yroJ MOJIHOTO
BHYTPEHHETO OTPAKEHUS

MabopaTopHas pabota «M3mepenue
TOKa3aTessl MPEIIOMIICHHS CTCKIIA)

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcca54

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcd4e0

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a
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31

32

33

34

35

36

37

38

39

Mun3el. [TocTtpoenne n300pakeHui B
1H3e. PopMysia TOHKOU JIMH3BL.
YBeIM4EHNE JIMH3BI

MaGopaTopHas pabota «lccnenoBanue
>BOMCTB M300paKeHUH B JIMH3AX)

Mucnepcus cBera. CoXHBINA COCTaB
enoro cseta. L{Ber. JlabopaTopHas
rabota «Habmonenne nucrepcuun
>BETa»

AnTepdepenius cera. Judpakuns
>BeTa. JudpakunonHas pemeérka

HOHepe‘-IHOCTL CBCTOBBIX BOJIH.
HOJ’I}IpI/ISaHI/Iﬂ CBCTa

JnTuyeckue mpuOophl U YCTPOMCTBA U
yCIIOBUS X 0€30MacHOr0 MPUMEHEHUS

rpaHI/ILU:I MMPUMCHUMOCTHU
uraccuueckor MexaHuku. [loctymnarsl
>TeIUaIbHON TEOPUH
JTHOCHUTCIBHOCTHU

JTHOCHUTEIHHOCTh OJHOBPCMCHHOCTH.
3aMeI[J'ICHI/Ie BPEMCHHU U COKpalICHUC
TJINHBI

JHEPIUs U UMITYJIBC PEISATUBUCTCKON
jacTuLbl. CBS3b MACCHI C SHEPTUEN U
AMITYJIbCOM. DHEPIHsl TOKOS

KoHTpoJsibHAs paboTa «OnTHKa.
JCHOBBI CIIELUATBHON TEOPUH
YTHOCHUTEIILHOCTHY

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

Bbubnuorexa [JOK
https://m.edsoo.ru/ffOced22

bub6nuoreka [JOK
https://m.edsoo.ru/ffOcf02e

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf862

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcfc68

bubnuoreka [JOK
https://m.edsoo.ru/ffOcf610




40

41

42

43

44

45

46

47

48

49

Doronsl. ®opmyna [lnanka. DHeprus u
aMIysbe (HOToOHA

ODTKpBITHE U UCCIICIOBAHKE
poroaddexra. OnbiTer A. T
CToJIeToBa

3akoHbI (hoTodPdexTa. YpaBHEHHE
JditHmTeitHa 17151 hoTodrPdekra.
«Kpacnas rpaauma» pororddexra

MaBnenne cBeta. OnbiTel I1. H.
MebeneBa. XuMHUUYECKOE IEHCTBHE
>BeTa

['exHu4eckue yCcTpoucTBa u
TpaKTUIECKOE TPUMEHEHHE!
poroanement, poTonaTunk, comHEeUHAS
>aTapesi, CBETOINO/

PelieHue 3a/1a4 1Mo TeMe « DIEMEHTBI
<BAaHTOBOU ONTUKI

Mopens atoma TomcoHa. OOBITEI
Pe3epdop/ia o pacCesTHUIO O-9aCTHII.
(ImanerapHas MOJIENb aTOMa

[(Toctynater bopa

A3my4yeHue 1 norjiouieHue GOToHOB
IpH IIEPEXOJE aTOMA C OJHOI'O YPOBHSA
YHEPTUH Ha Apyroil. Buasl criekTpos

BoJIHOBBIE CBOMCTBA YacTull. BonHel 1e
bpoitiisa. KopryckyiisspHO-BOJIHOBOM
1yanu3M. CIIOHTaHHOE U

3bIHYKJICHHOE U3JTyYeHHE

bu6nmmorexa [JOK
https://m.edsoo.ru/ffOcfel6

bubnmorexa [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d015¢e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d04a6

bubnmorexa [IOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

https://m.edsoo.ru/ff0dOafa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0dOca8
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51

52

53

54

55

56

DTKpBITHE PaJHOaKTHBHOCTH. OTBITHI
Pe3epdopaa 1Mo onpeaeIeHHIo CoCTaBa
)aJMOAKTHBHOTO M3ITy4CHUS

CBoiicTBa anbda-, 6era-, raMmma-
13myueHus. Bausaue
)aJMOAKTUBHOCTH Ha JKMBBIE
)pPraHU3MBI

ODTKPBITHE TPOTOHA M HEUTPOHA.
A3otombl. Anbda-pacma.
JJIEKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
yacnaj. ['amma-uznydenue

JHEprust CBsI3U HYKJIOHOB B sIJIpe.
AnepHbie peakunu. SaepHbINA peakTop.
[IpoGiembl, MepCHEKTUBEI,
YKOJIOTUYECKHE ACTICKTHI SI€PHOI
YHEPTETUKHU

JieMeHTapHble YacTullbl. OTKPBITHE
103uTpoHa. MeToibl HAOMIOACHUS U
JETMCTPALIUN FIIEMEHTAPHBIX YACTHII.
Kpyraslii cton «PyH1aMeHTaIbHbIE
33aUMoieicTBUs. ENMHCTBO
pusnyeckoit kKapTUHBI MUpay

JTarnbl pa3BUTHUS aCTPOHOMUH.
IpukiagHOe 1 MEPOBO33PEHUECKOE
SHAYEHHNE aCTpOHOMHH. Bun 3BE31HOTO
1e6a. Co3Be3aus, ipKHe 3BE3/bI,
TJIIAHEThI, UX BUAUMOEC IBHKXCHUC.
COJIHEYHasi CucTeMa

:OJ'IHI_IC. ConHeyHas aKTUBHOCTb.

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0e38
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61

62

63

64

Actounuk sHepruu CoJiHIla v 3BE311

3BE3/1BI, X OCHOBHEIE
KapPaKTEPUCTUKU. 3BE3IBI TTIABHOU
T0CIIeI0BaTeILHOCTH. BHYTpeHHEE
>TpoeHue 3B€311. COBpeMEHHbIE
TpEACTABJICHUS O MMPOUCXOKICHUU U
yorormu CoJIHIIA U 3BE3]T

Mineunsbiii [1yTe — Hama ["aakTuka.
[Tonoxxenue u aerxenne CoHIA B
Canaktuke. ["anaktuku. YEpHbIE BIPHI
3 AIpax TaJaKkTUK

Bcenennas. Pa3zberanue rajakTHK.
T'eopus bosbiioro B3pbiBa.
PeJIMKTOBOE U3JIyYECHHE.
MeTaranakTuka

HepermenHsie mpoodIeMbl aCTPOHOMUHU

KoHTponbHAs paboTa « DIEeMEHTHI
AICTPOHOMHH U aCTPOPUIUKID»

J6o06marommii ypok. Ponb pusuku u
AICTPOHOMHUHU B 3KOHOMHYECKOU,
[€XHOJOTMYECKOM, COIIMAIbLHON U
YTUYECKOH cdepax NesaTeTbHOCTH
1eJI0BeKa

J6o0mmaromuii ypok. Pons 1 Mmecto
pusukM u acTpOHOMUU B COBPEMEHHOM
1ay4HOU KapTUHE MUpPA

J6o0marommii ypok. Poib
pusnueckoit Teopun B popmMupoBaHun
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TpeICTaBICHH 0 (PU3UIECKON KapTUHE
vipa

J0o06maromumii ypok. Mecto
pusnyeckoit kapTuHBI MUpa B 00IIIEM
Ty COBPEMEHHBIX €CTeCTBEHHO-
1ay4YHBIX MIPEJCTABICHHUIA O IPUPOJIC

Pe3epBHBIN YPOK. MarHuTHOE NOJIE.
JJIEKTPOMAarHUTHAsE HHIYKIHS

Pe3epBHBIN ypok. OnTuka. OCHOBBI
>MELAAIILHON TEOpUU
)THOCUTEIIbHOCTH

Pe3epHblil ypok. KBantoBas ¢usuka.

JJIEMEHThI aCTPOHOMHHU U
ACTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHMS OCHOBHOU
OBPA3OBATEJbHOM ITIPOT'PAMMBbBI

10 KVIACC

Kopn
MPOBEPSIEMOr0
pe3yJjbTaTa

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
00pa30oBaTe/ILHOI MPOrPaMMBbl CpelHero 001ero 00pazoBaHus

10.1

JleMOHCTpHpOBAaTh Ha TpUMEpax poiib U MecTo (GU3UKM B (HopMUpOBaAHHH
COBPEMEHHOM HAy4YHOW KapTHHBI MHUPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU U

TEXHOJIOTHUM, B TPAKTUYECKON JEATEIIbHOCTH JIFOICH

10.2

YYuThIBaTh TpaHUIBl TPUMEHEHUS HM3YUYEHHBIX (UINYSCKUX  MOJETCH:
MaTepuaibHas TOYKa, WHEPIHAIbHAS CHCTeMa OTCYETa, aOCOJIFOTHO TBEPIOE
TEJI0, UACATBHBIA Ta3; MOJEIH CTPOCHHS Ta30B, KUIKOCTEW U TBEPABIX TEN,

TOYEUHBIN AIIEKTPUUYECKHIA 3apsi/l — IPH PEIICHUN (PU3NIECKUX 32124

10.3

Pacno3naBate ¢usmueckue siBieHUs (Mpolecchl) U OOBACHIATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISPHO-KUHETHUYECKON TEOpUU CTPOEHMS BellecTBa
U DJEKTPOJAMHAMMKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE MaJCHHUE Tel, JIBHKEHHE 10 OKPYXKHOCTH, MHEpLu,
B3auMojiericteue Ten; auddy3us, OpOYHOBCKOE JBHXKEHHE, CTPOCHUE
KHUAKOCTEH M TBEPABIX Tel, U3MEHEHHEe O00bEMa Tel TNpU HarpeBaHUU
(oxytakaeHuu), TEIJI0BOE paBHOBECHE, UCIIAPEHME, KOHJIEHCAlUs, IJIaBJICHHE,
KpUCTaJUIN3alUsl, KUIICHUE, BIAXXHOCTh BO3JyXa, MOBBIIICHHE JABJICHUS Tas3a
IpU €ro HarpeBaHUU B 3aKPbITOM COCYyJE, CBA3b MEXAYy [apaMeTrpamu

COCTOAHHA ra3da B U30IIPOLECCax; JICKTPHU3alus TCI, B3aNMOJICHCTBIC 3apAaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBW)KEHHE, HCIONb3Yysl (U3MUECKUE BEIMYUHBI:
KOOpJAMHATA, IyTh, IEPEMEIICHHUE, CKOPOCTb, YCKOPEHHME, Macca Tela, CHUIa,
UMITYJIbC T€Jla, KUHETUYECKasl SHEPrusl, IOTCHIUAIBHAS SHEPIUsl, MEXaHUYeCKas
paboTa, MexaHM4YecKass MOLIHOCTb, IMPH OIUCAHUU HPAaBUIBHO TPAKTOBAThH
(GU3nMUecKnil CMBICT HUCMOJIBb3YEMBIX BEIMYMH, UX OOO3HAUEHWs M E€AUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEIHYUHY C IPYTUMHU

BCINYHNHaAMH

10.5

OnuceiBaTh M3yYEHHBIC TEIUIOBBIE CBOIMCTBA TEN W TEIUIOBBIC SIBICHMUS,
UCTOJb3ys (pU3MYECKHe BEIMYMHBI: JaBJICHHE TIa3a, TeMIepaTypa, CpPeaHss
KUHETUYEeCKas SHEPrus Xa0THYECKOT 0 JIBUKCHUS MOJIEKYT,
CpeIHEKBaIpaTUYHAS CKOPOCTh MOJIEKYJ, KOJIWYECTBO TEIUIOTHI, BHYTPECHHSSI
sHeprus, pabora raza, Kod(Q(UIMEHT TMOJE3HOTO JCHCTBUS TEIUIOBOTO
JBUTATENS; TPU ONHCAHUM TPABUIBHO TPAaKTOBAaTh (PU3UUYECKHH CMBICIT

HCIIOJIb3YCMbBIX BCIIMYHH, HUX 0003HaYeHHsT U CAHMHUIIBI, HAXOIUTb (bOpMyJ'IBI,




CBA3BIBAIOIIUC JAaHHYIO (1)H31/I‘I€CKYIO BCIIMYUHY C APYTHUMH BCIINYHHAM

10.6

OnuceiBaTh M3YYCHHBIC DJIEKTPUUYECKUE CBOMCTBA BEIIECTBA W DJIEKTPUUYCCKUE
ABJIeHUS (TPOILIECCHI), UCTIONB3Ys (PU3NYECKUE BEIIMUUHBL: SJIEKTPUUECKUN 3apsa/,
ANIEKTPUUECKOE  MOJie, HAmpsDKEHHOCTh — MOJs,  MOTEHIWad,  pa3HOCTb
MOTEHIIMANIOB, TPU ONUCAHWH TIPABUIBLHO TPAKTOBATh (DU3MYECKHUI CMBICIT
UCIIONIb3YEMBIX BEJIMYMH, WX OOO3HAUYECHUS M €IUHUIIBI, yKa3bIBaThb (POPMYIIbI,

CBA3BIBAIOIIUEC TAHHYIO (1)I/I3I/I‘-I€CKYIO BCJIIMYMHY C APYTUMU BEINYHUHAMU

10.7

aHAJM3UPOBaTh (PU3UUECKUE NPOLECChl M SIBICHUS, MCIOIb3Ys (PHU3NUECKUe
3aKOHBl W NPUHLUIBL: 3aKOH BceMupHoro TtsaroreHus, I, II m III 3akoHBI
Hbrorona, 3akOH COXpaHEHUS MEXAHMUYECKOW DJHEPIUU, 3aKOH COXPAHCHMS
UMITYJIbCA, IIPUHLIMII CYTIEPIIO3ULIMYA CUII, IPUHLIUII PAaBHOIIPABUs UHEPLIMAIBHBIX
CHUCTEM OTCUYETA; MOJIEKYJIAPHO-KMHETHYECKYI0 TEOPHIO CTPOCHMs BEIECTBa,
ra3oBbIC 3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW DHEPIUU TEIJIOBOIO JIBHKCHUS
MOJIEKYJI ¢ a0COJIIOTHOM TEMIIEpaTypoH, MEPBbIN 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpAaHEHHUs DJIEKTPUYECKOro 3apsana, 3akoH KynoHa; mpu 3TOM pas3inyarhb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BBIPAXKEHNUE U YCIOBUS

(rpaHu1LIbl, 006J1ACTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC MPUHIUIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pasziauyaTh yCIOBUS HMX O€30MacCHOTO  MCIOJb30BaHUS B

OBCE€IHEBHOMN KU3HU

10.9

BBIMONHATE  AKCHIEPUMEHTHI 110  WCCIICAOBAHUIO (U3NYECKUX SBICHUH U
MPOIECCOB C MCIOJIh30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHIA; MPH ITOM
dbopmynupoBaTh mpoOsieMy (3amady) W THIOTE3y YYeOHOTO SKCIEPUMEHTA,
cOoOMpaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOPYAOBAHHS, MPOBOIUTH OIMBIT U

(bopMyIUpPOBATH BHIBOJIBI

10.10

OCYH_IGCTBHHTL NIpsAMBIC U KOCBCHHBLIC U3MCPCHUA (I)I/I3I/I‘IGCKI/IX BCJIMYHH; IIpU
9TOM BBI6I/IpaTB ONITHMAJIBHEIN CITOCO0 HU3MCPCHUA U HCIIOJIB30BaTh M3BCCTHBIC

METO/IbI OLICHKHU [TOIPELIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh ~ 3aBUCHUMOCTH ~ MeXAy  (U3UYECKUMH  BEIMYMHAMU  C
UCIIOJIB30BAHUEM MPAMBIX U3MEPEHUM; IIPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY,
($UKCHpOBaTh pPE3yNbTaThl MOJYYCHHOW 3aBUCHMOCTH (U3UUECKUX BEIWYHMH B

BUIC Ta6J'II/II_I n I‘pa(bI/IKOB, JACJIaTb BBIBOJBI 110 PE3YJIbTaTaM HCCIICIOBAHUSA

10.12

Cobnronate mpaBmiia 0€30MacHOrO TpyAa MPH NMPOBEACHUM MHCCIEIOBaHUI B
paMKax y4yeOHOro SKCIEpUMEHTa, Y4eOHO-MCCIEeI0BATENbCKOM M MPOEKTHOM
NESTENIbHOCTH C UCTIOIb30BAaHUEM M3MEPHUTENbHBIX YCTPONUCTB U Ja0OPATOPHOTO

o0opymoBaHus

10.13

Pemate pacuétnple 3a/1a4u ¢ SBHO 33JaHHON (DU3UYECKON MOJIETBIO, UCTIONIB3YsI




¢usnyeckue 3aKOHbl M NPUHLUIBI, HAa OCHOBE aHalu3a YCJIOBMS 3aJaud
BBIOMPATh (PU3MUYECKYIO MOJIEIb, BBIACTATh (PU3NUECKUE BETUUYUHBI U (HOPMYJIBI,
HEoOXouMbIe il €€ pelieHHs], IPOBOAUTh PACUETHI M OLIEHUBATH PEAIbHOCTh

MOJTy4YE€HHOTO 3HaUeHUs (PU3UUECKOI BEIMYMHBI

10.14

Pemate kadecTBEHHEIE 3ala4i: BBICTpAUBATL JIOTUYCCKU HCETIPOTHUBOPCUUBYIO
LHCIIOYKY paCCY)KIleHI/Iﬁ C OHOpOﬁ Ha HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH H

buznyecKue SIBICHHUS

10.15

Hcnonb30BaTh MpU pelieHNH Y4eOHBIX 3a7a4 COBpEMEHHbIE MH(OpMaIMOHHBIE
TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMH U MIPEICTABICHUS
y4eOHOM M Hay4HO-NOMYJSIPHONH HH(POpPMALUHU, MOJYYEHHOW H3 pa3lIUYHbIX

HCTOYHHUKOB,; KPUTHYCCKHU aHAJIU3UPOBATL IMMOJIYy4aCMYIO I/IH(I)OpMaI_II/IIO

10.16

[IpuBoAMTH TpUMEPHI BKJIaJa POCCHUICKUX U 3apyOekHbIX y4EHBIX-(PU3HKOB B
pa3BUTHE HAayKd, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO MHUpA, B Pa3BUTHE

TEXHUKH U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON KU3HH IS
oOecrieyeHuss 0€30IaCHOCTU MpHU OOpallleHMH ¢ MpuOopamMM U TEeXHUYECKUMHU
yCTpOMCTBAMH, Il COXPAHEHHS 30POBbs U COOJIIO/IEHUSI HOPM IKOJIOTUYECKOTO

MOBEJICHUS B OKPYXKaKOUIEH cpee

10.18

PaGotate B rpymnme c¢ BBINOJTHEHHEM pPAa3IMYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO PACHpEnesiaTh OOS3aHHOCTH M
IJIAHUPOBATh  JIESATEIbHOCTh B  HECTAHAAPTHBIX CHUTyalUsAX, aJeKBaTHO

OLICHUBATH BKJIazg Kaxxaoro u3 Y4aCTHHUKOB rpynIbl B peicHue

paccMaTpuBaeMoi IpoOIeMbI

Kon
IpOBEPSIEMOT0
ye3yabrara

11.1

11.2

11.3

11 KVIACC

ITpoBepsiemble nmpeaMeTHBbIE Pe3yJIbTAThl 0CBOCHUSA OCHOBHOM

o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeIHero o01ero 0opa3oBaHus
JleMoHCTpHpOBaTh, HA MpHUMEpPax poiib U MecTo (GU3MKH B (HOpMHUpOBAHUU
COBPEMEHHON HAay4YHOH KapTHHBI MHUpPa, B Pa3BUTUM COBPEMEHHOW TEXHHKU U
TEXHOJIOTHM, B MPAKTUYECKOW AEATEIbHOCTH JIIOJEH, LNETOCTHOCTh M €IUHCTBO

(bu3nYeCcKoil KapTUHBI MUpa

Y4uuThIBaTh TPaHUIIbl IPUMEHEHUS U3YUYEHHBIX (U3NYECKUX MOJENIEH: TOYEUHBbIH
JIIEKTPUYECKUM 3apsl, sAepHas MOJENb aTOMAa, HYKJIOHHAs MOJENb aTOMHOIO
A7pa Ipy pelIeHu pU3NUECKUX 3aja4

PacniozHaBaTh ¢usnyeckue sBIeHHUA (IIPOLECChl) U OOBSACHATH MX Ha OCHOBE

3aKOHOB 3JICKTPOAUHAMHKHU U KBaHTOBOM (I)I/I3I/IKI/IZ QJICKTpHUYCCKAs MPOBOAUMOCTD,

TEINIOBOE, CBETOBOE, XUMHUUECKOE, MAarHUTHOE ICHCTBUS TOKA, B3aHMMOJICHCTBHE




114

11.5

11.6

11.7

MAarHuToB, OJICKTPOMArHuTHasA WHAYKINA, I[CﬁCTBI/IC MAarHuTHOIO IIOJIA Ha
NPOBOJHUK C TOKOM W JBWXKYIIMWCS 3apsii, 3JICKTPOMArHUTHBIC KOJICOAHUS |
BOJIHBI, TPSIMOJIMHEHHOE paclpOCTpPaHEHHE CBETa, OTPaKCHHUE, IMPEIOMIICHHUE,
uHTeppepeHys, audpakiuus ¥ TOJNApU3alUs CBeTa, MIHCIEPCUs CBETa,
dotoanexkrpuyeckuii 3pdekt (hoTtodddhekT), cBeToBOE JaBiIeHNE, BOSHUKHOBEHUE
JTUHEHYaTOro CHEeKTpa aroMa BOAOPOJA, ECTECTBEHHAas M HUCKYCCTBEHHAS

PaaAuOaKTUBHOCTDb

OnucelBaTh H3y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MAarHUTHBIE,
ONTUYECKUE,  OJJEKTPUYECKYI0  IMPOBOAMMOCTb  pa3IMYHBIX  cpel) H
DIIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HMCIONB3Ysl (U3NYECKHE BEIMYHUHBIL:
JIIEKTPUYECKUM 3apsAll, CHIa TOKA, DJIEKTPUYECKOE HANPSOIKCHHE, DIIEKTPUYECKOE
COINPOTHBIIEHUE, pa3HOCTh moTeHuuanoB, JJIC, pabGora Toka, HWHIYKIHS
MarHMTHOroO mojs, cwia Ammnepa, cwia JlopeHIa, MHIYKTMBHOCTb KAaTYILKH,
SHEPrus JIEKTPUUYECKOr0 U MAarHUTHOTO MOJEH, MepruoJ U 4acTtoTa KojaeOaHui B
KoJIeOAaTeIbHOM KOHTYpE, 3aps] M CHJa TOKa B IPOLECCe T'apMOHHUYECKUX
AIIEKTPOMArHUTHBIX KoyieOaHWH, (POKYCHOE paccTOSHHE W OITHYecKas CHia
JUH3bI; TOpPU  ONHCAHMM MPAaBWIBHO  TPAKTOBaThb  (PU3MUECKUH  CMBICI
UCTOJIb3YEeMbIX BEJIMYMH, UX O00O03HAUYEHUS M EIUHHULBL, yKa3blBaTh (OpPMYJIbI,

CBA3BIBAIOIIUC NTAHHYIO (I)I/I3I/I‘~IGCKYIO BCJIIMYHHY C APYTYMMU BCINYNHAMU

OnuceiBaTh U3Y4YECHHbIE KBAHTOBbIE SIBJIEHUS M IPOLECCHl, HCIOJIb3Ys
¢u3nyYecKre BEIUYUHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETAa, SHEPIUs M MMIyJIbc (OTOHA, MEPHOJ MOolypachnajga, SHEprus
CBSI3M AaTOMHBIX sIiep; MPU ONUCAHUU TMPABWIBHO TPAKTOBAaTh (PU3NYECKUI
CMBICJI HCHOJIb3yEeMbIX BEJIWYUH, WX OOO3HAUEHHS M EAMHUIIBI, YKa3bIBATh
(dopMynbl, CBA3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIHMYHUHY C JIPYTHMH

BCIMYMHAMH, BBIYHUCJIATH 3HAUYCHUC (1)H3I/I‘{GCKOI>’I BCIMYHUHBI

Ananu3upoBaTh (U3MYECKHE TNPOLECChl M SBJICHUS, HCHONB3Yys (PHU3MUECKUE
3aKOHBI U MPUHLHUIIEL: 3aKOH OMa, 3aKOHBI OCJIEI0BATENBHOTO U MapaIeIbHOTO
COEJIMHEHUS NMPOBOAHUKOB, 3aKoH Jlkoyns — JleHua, 3aKOH 3J1€KTpOMarHUTHON
MHAYKINH, 3aKOH MPSIMOJMHENHOIO pacpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIJICHHUSI CBETa, ypaBHeHHE DiHITENWHA s dorodddekra,
3aKOH COXPAaHEHUs JHEPTHH, 3aKOH COXPAHEHUs HMIIYJIbCA, 3aKOH COXPAHECHMS
JIEKTPUYECKOIO 3apsA/ia, 3aKOH COXPaHEHUsI MacCOBOI0 4Hciia, MocTyaaTsl bopa,
3aKOH paJUOaKTHBHOIO pacmaja; Ipd 3TOM  pPa3IMyaTh  CIOBECHYIO
(bopMyITUpPOBKY 3aKOHA, €r0 MAaTEMaTHUYECKOE BbIPaXEHHE M yCIOBHS (TpaHHIIbI,

00J1acTH) MPUMEHUMOCTHU

OHpGIICHSITB HaIlpaBJICHUC BCKTOpa MHAYKIWU MATHUTHOI'O IIOJIA IMPOBOJHHUKA C

TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua



11.8

11.9

11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

Ctpouth M ONUCHIBaTh W300pa)K€HHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKOM

JINH30H

BBIONMHATE  OKCHEPUMEHTHI 1O HCCIIENOBAHUIO (PU3WYECKHX SIBJICHUH U
MPOLIECCOB C HCIIOIb30BAHMEM MPSAMBIX M KOCBEHHBIX H3MEPEHUN; MPU 3TOM
dbopMynupoBath mpodieMy (3agady) M THUIOTE3y Y4eOHOTO HKCIEPUMEHTA,
coOuparh yCTaHOBKY W3 MpPEIJIOKEHHOTO O0OpyHOBaHUS, MPOBOJUTH OMBIT U

(bopMyIHpPOBATH BHIBOBI

OCYHIGCTBJ'ISITI) MMpAMBIC WU KOCBCHHBLIC HN3MCPCHUSA (1)I/ISI/I'-IGCKI/IX BCJIIMYHH, IIPU
3TOM BBI6I/IpaTL OIITUMAJIBHEIH CIIOCO0 HU3MCPCHUA U HCIIOJIB30BATH H3BCCTHBLIC

MCTOAbI OLICHKHA HOFpCH.IHOCTCfI H3MepeHHfI

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKUX BEIUYHH C HUCIOJIB30BAHUEM IMPSMBIX
MU3MEPEHHI; MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3yJIbTAThI
MOJTyYeHHOW 3aBUCUMOCTH (D)M3MUECKUX BEIMYMH B BHAE TaOJMI U rpaduxos,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCICAOBAHUA

CobmonaTe mpaBmwiia 0€30MacHOTO TPyJa MPU MPOBEJACHUU HCCIEIOBAaHUN B
pamMKax ydeOHOro JKCHEPHMEHTa, Y4eOHO-HCCIIETOBATENIbCKOW M TPOEKTHOM
NEATeNbHOCTH  C  WCIOJIb30BAHMEM  HM3MEPUTENbHBIX  yYCTPOHUCTB U

1a060paTopHOro 060pyJ0BaHUS

Pemartp pacu€tHble 3amaun ¢ SIBHO 3aJaHHON (DU3MUECKON MOJEBIO, UCHONIb3Ys
(du3nveckre 3aKOHBI U TPUHIIMITEI, HA OCHOBE aHaJIM3a YCIOBUS 3a7a4ll BHIOMPATh
(UBMYECKYI0 MOJIeNb, BBIACIATH (U3HMYECKHE BEIUYUMHBI W (HOPMYIIHI,
HEoOXouMBbIe sl €€ pelIeHus, POBOAUTh PACUETHl U OLIEHUBATH PEaJbHOCTD

MMOJIYYCHHOI'O 3HAYCHUA q)HSHqCCKOfI BCIINYHHBI

Pemiate kauecTBEHHBIC 3aa4yu: BBICTpAUMBATL JIOTUYCCKU HCIPOTUBOPCHHUBYIO
LHCTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3Y4YCHHBLIC 3aKOHbI, 3dKOHOMCPHOCTHU H

(1)I/I3I/I‘IGCKI/IG SIBJICHHUA

Vcnonb30BaTh NpU pelIeHUH y4eOHBIX 3ajjad COBPEMEHHbIE HH(pOpMalMOHHbIE
TEXHOJIOTMM JJI TIOMCKA, CTPYKTYPUPOBAHUsS, HHTEPIIPETALMN U MPEICTABICHUS
y4eOHOW M Hay4HO-NOMYJISApHOW HHGOpPMALMK, TOJYYEHHOM W3 Ppa3IndHbIX
MCTOYHUKOB; KPUTUUECKU aHAJIM3UPOBATh MOJTydyaeMyro HH(opMaIuio

OOBSACHATH MPUHIUIBI ACUCTBUS MAIIUH, NPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pas3nnyaTh yciaoBUs MX 0€30MaCHOTO UCIOIb30BAHUS B TIOBCEAHEBHOM KU3HU
[TpuBOANTE TpUMEPHI BKJIaJa POCCHMCKUX M 3apyOekHbIX YYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B OOBSCHEHHME MPOIIECCOB OKPYKAIOLIET0 MHpPA, B pPa3BUTHE
TEXHHUKHU U TEXHOJIOTUI

Hcnonb30BaTh TEOPETHUECKUE 3HAHMA MO (DU3MKE B MOBCETHEBHOM JKU3HU IS

obecrieueHnuss 0E30MAaCHOCTH TIPU OOpaIllEeHWH C MPUOOpaMU M TEXHHUYECKUMU



YCTPONCTBAMH, JUIsI COXpPAHEHHSI 3/I0OPOBbS M COOIIOEHUS HOPM SKOJIOTUIECKOTO

MOBEJICHUS B OKpYXaIOIIeH cpene

PaGorats B TpynIie€ ¢ BBIITOJIHCHHUEM PA3JIMYHBIX CONHUAJIbBHBIX poneﬁ, IJIaHUPOBATH

pa60Ty T'pymIibl, palUuOHAIIBHO pacClpeaCIsATh 00SI3aHHOCTU M IJIaHUPOBATH

11.19

ACATCIIBHOCTb B HCCTAHAAPTHBIX CUTYAllUAX, a[ICKBATHO OICHUBATH BKJIAJA KaKI0T'0O

U3 YYaCTHUKOB IPYIIBI B pEIIEHUE pacCMaTpUBaeMon poOIeMbl
MPOBEPSEMBIE DJIEMEHTBI COAEP KAHUSA

10 KVIACC
Kon Ko
NPOBEPsSIEMOro
pa:ﬂIeHa 3JIEMEHTa
1.1
1
1.2
2
2.1.1
2.1.2
2.1 2.1.3
2.1.4
2.1.5
2.1.6

IIpoBepsieMbie 3JIeMEHTbI COIEP/KAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [TO3HAHU A

O®uszuka — Hayka o 1npupome. Hayunele Meroabl 1O3HaHUSA
OKpyXKaromero mupa. Poib JKcllepuMEHTa M TEOpUH B IIpoLecce

MMO3HaHUA IMPUPOIBI. 3KCHCpI/IMeHT B (1)I/I3I/IK6

MonenupoBanue ¢Qusnueckux sSABICHMM W TpolreccoB. HayuHbie
runore3bl. Pu3nueckue 3aKOHbBl M TEOpUH. ['paHMIBI TPUMEHUMOCTH
¢dusnyeckux 3akoHOB. [IpuHiun cootBeTcTBHs. Poib 1 MecTo U3k B
bopMUPOBAHUM  COBPEMEHHON  HAyyHOW  KapTUHBI  MHpa, B
MPaKTUYECKON AESATEIBHOCTH JIIOIEH
MEXAHHKA

#HH#HPart#HKITHEMATUKA
Mexannueckoe — aABuxkeHUE.  OTHOCUTENIBHOCTh  MEXaHUYECKOIO
nBrxeHust. Cucrema otcuéra. TpaekTopus
[Tepememienue, CKOPOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTEpPUAJIbHOW TOYKH, MX IPOEKIWH HA OCHU CHUCTEMBI
koopauHat. CiokeHue nepeMeieHUN U CII0KEHHE CKOPOCTEN
PaBHOMEpHOE M  PaBHOYCKOPEHHOE IPSMOJIMHEHHOE JIBUKCHHE.
I'paduku 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS, MYTH U
nepeMenieHus: MaTepUaIbHOW TOUKU OT BPEMEHU
CBo0OonHOe majieHue. Y CKOpeHrne CBOOOHOTO MaAeHUS
KpuBonuneiiHoe nBuxeHne. PaBHOMEpHOE IBHKEHHE MaTepUalbHOU
TOYKM II0 OKPYXHOCTH. YTJOBasi CKOPOCTb, JIMHEHHAas CKOpPOCTb.
ITepuon u yactota. LIeHTpOCTpEMUTENBHOE YCKOPEHHE

Texuuueckue YCTPOﬁCTBaZ CIIMAOMCTpP, ABHIKCHUC CHAPSAAOB, LCIIHBIC U

PEMCHHBIC IICPCaaun



22

23

2.1.7

221

222

223

224

225

2.2.6

227

2.2.8

229

2.2.10

2.3.1

[IpakTtuueckne  paboThl.  V3MepeHMe  MIHOBEHHOM  CKOPOCTH.
UccnenoBanue cCOOTHOIIEHUSI MEXAY MYTAMH, IPOUICHHBIMU TEJIOM 3a
IIOCJICIOBATEILHBIC paBHBIE MPOMEKYTKH BpPEMEHU npu
PaBHOYCKOPEHHOM JBH>KEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
N3ydyenne [BWKEHUA IIapuKa B BA3KOW KUAKOCTH. M3ydeHue

JIBYDKEHUS Tela, OpOLIEHHOT0 TOPU30HTAIBHO
###Parf## IMHAMUKA

[Ipunuun otHocutenbHocTH [anmumnes. IlepBwiii 3akoH  HeroToHa.

NuepuunanbHble CUCTEMBI OTCUETA
Macca tena. Cuia. [IpuHIun cynepno3uuuu cuil

Bropoii 3akoH HproTOHA 111 MaTepUaibHOM TOYKH B HMHEPLHUAIBHOMN
cucreme orcuéra (MCO). Tpernii 3akon HproTOHA nj1si MaTepuambHbIX

TOYCK

3aKkoH BCEMHUPHOI'O TATOTCHUA. Cua TsDKeCTH. HepBaﬂ KOCMHNYCCKasA

ckopocTh. Bec Tena
Cwuita ynpyroctu. 3akoH ['yka

Cuia tpenus. Cyxoe tpenue. Cuiia TpeHUs CKOJIBKEHUS U CHJIa TPEHUS
nokosi. Koaddumment tpenus. Cuia CONPOTUBICHUS TPU JBHKCHUH

TCJ1a B X KUJKOCTHU HUJIU I'a3€

HOCTyHaTeHBHOC U BpamarcIibHOC JIBUKCHUC a0COJIIOTHO TBépI[OFO

TCJ1a

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpamieHus. [lnedo cumbl. YcmoBus

paBHOBecust TBEpaoro tena B UCO

Texuuueckue yCTpOfICTBElZ MOAIIHUITHUKH, ABHKCHUC HCKYCCTBCHHBIX

CIIYTHHUKOB

[TpakTrueckue paboTbl. M3yueHue nBmKeHHUS Opycka MO HaKIOHHOU
IUIOCKOCTH  MOJ  JEUCTBUEM  HECKOJbKMX cwil. FMccnenoBanue
3aBUCUMOCTH CHWJI YIPYTOCTH, BO3HUKAIONIMX B JepopMuUpyemMoit
NpyXXHHE M PE3UHOBOM 00pasie, OT BEIMYUHBI UX Aeopmariui.
UccnenoBanue ycinoBuid paBHOBECHS] TBEPIAOTO Teja, MMEIOLIETO OCh

BpAaILCHUS
###Par###3AKOHBI COXPAHEHI S B MEXAHUKE

I/IMHYJ'IBC MaTepHaHbHOﬁ TOYKH, CHUCTCMbI MATCPHAJIBHBIX TOYCK.

I/IMHy.HBC CHJIbI U USMCHCHUC NMITYJIbCa TCJIa



3.1

232
233
234

235

2.3.6

2.3.7

2.3.8

239

2.3.10

3akoH coxpanenus umiyibca B MCO. PeaktuBHOE ABUXKEHNE
PaGora cuibt
MOIIHOCTD CHIIBI

Kunernueckass sHeprusa  MarepuaibHOM  Toukuh. Teopema o

KUHETHYECKOU OHCPIUuun

[TorenmmansHast  sHeprus.  [loTeHumanbHast  SHEprus  ynpyro
nedhopMUPOBaHHON TpyXHHBI. [loTeHIManbHasE SHEpPrus Tena BOIMU3U

MMOBEPXHOCTU 3eMJIU

[lorennmanbHpie W  HEMOTEHUHMATbHBbIE CUIbl. CBsi3b  PabOTHI
HENOTCHUMAJIBHBIX CHJI C MW3MEHEHHUEM MEXAHUYECKOM HHEpPruu
CHUCTEMBI TeJl. 3aKOH COXPaHEHHUSI MEXaHUIECKON YHEPTUHU

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckue yCTpOMCTBA: JBHIKCHUE pAKET, BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET

[Ipaktudeckne paboThl. V3yueHue CBA3M CKOPOCTEH Tenm TWpH
Heynpyrom ynape. MccnemnoBanue CBS3M paOOTHI CHIIBI ¢ U3MCHEHHEM

MEXaHU4YeCKOM OHCPI'UH TCJia

MOJIEKYJISIPHAS ©®U3NKA U TEPMOAMHAMUKA

##H#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

3.1.2

3.13

3.14

3.1.5

3.1.6

3.1.7

3.1.8

OCHOBHBIE ~ TIOJIOKECHHS  MOJICKYJISIPHO-KMHETUYECKOH  TEeOopHH.
BbpoynoBckoe gBwxkenue. [Juddysus. Xapakrep ABWKEHHS U

B3aMMOJECHCTBHS YaCTHI] BEIIECTBA

Mogenu CTpOEHHUs Ta30B, KHIKOCTEH W TBEPIABIX T€T U OOBSICHEHHE

CBOWCTB BENIECTBA HA OCHOBE dTUX MOJIEIEH
Macca monekyn. KonuyectBo BemectBa. [locrosnnas ABoraapo

TemoBoe pasHoBecue. Temmeparypa u e€ wusmepenue. Illkana

temriepatyp Llenbcus

Mogens wuneansHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-

KHHETHYICCKOM TCOpHUHN UACATBHOI'O rasa

AOcoroTHasl TeMIlepaTypa Kak Mepa CpelHed KWHETUYECKON SHEPTUH

TEIJIOBOTrO JBMKEeHUS yacTull rasa. [llkana temneparyp Kenbssuna
VYpasuenue Knaneiipona — Menneneesa. 3akoH JlanbToHa

I'a3zoBBIC 3aKOHBI. I/I3onp0ueccm B HACAJIBbHOM ra3c¢ C IIOCTOSAHHBIM

KOJIMYECTBOM BEIIIECTBA: U30TepMa, H30X0pa, n3o0apa



3.2

3.3

3.19

3.1.10

3.2.1

322

3.23

324

3.25

3.2.6

3.2.7

3.2.8

TexHnueckue ycTpoicTBa: TEPMOMETP, OApOMETP
[Ipaktuyeckne paboThl. M3mepeHue Macchl BO3/AyXa B KIACCHOM
koMHaTte. MccrnenoBaHue — 3aBUCHMOCTM — MEXIy — IIapaMeTpamu

COCTOSIHMS Pa3peKEHHOTO Ta3a
OCHOBbI TEPMOJJMUHAMUWKH

TepmonuHamuueckas cUCTEMa. BuyTtpenHss JHEprus

TEPMOJMHAMHYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHUS

KonuuectBo TernoTel U pabota. BHyTpeHHSs 3HEprust 0JHOATOMHOIO

nacaJIbHOI'O ra3a

BI/IIILI Termonepenaqnz Tel'[JIOHpOBO,Z[HOCTL, KOHBCKIIUA, I/I3JIyIIeHI/Ie.
TemmoémkocTe Tella. YaelnbHas TEINIOEMKOCTh BemlecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI IIPH TCILIOINICPCAavC

IlepBblii 3akoH TepMoaMHaMuKU. [IpuMeHeHne mnepBOro 3akoHa
TEPMOJMHAMHMKH K u3omporeccaMm. ['padpuueckas HHTEpHpeTanus
paboThl raza

TeroBple  MamuHbl.  [IpuHIMOBI  OEHCTBHS  TEIUIOBBIX — MAlIMH.
[IpeoOpa3oBanust »HEpruM B TEIUIOBBIX MamuHax. Kosdduuument
nosiesHoro aewictBus (manee — KITJ[) TerumoBoii mammnsl. Hukn Kapao
u ero KIIJ{

Bropoit 3akon TepmomuHamuku. HeoOpatumocTs mpoleccoB B
npupose. TeroBble  ABUTATENH.  DJKOJOTHYECKHE  MPOOJIEMBI
TEIUIOAHEPTETUKU

TexHuueckue ycTpoiicTBa: JBUTaTellb BHYTPEHHETO CTOPAaHUs, OBITOBOM

XOJIOAWJIBHUK, KOHAUITHUOHED

[TpakTrueckue padoThl. M3Mepenue ynenbHOM TEII0EMKOCTH

#H#H#Par###AI'PEI’ATHBIE COCTOSHIMA BEHIECBA. ®A30BBIE

3.3.1

332

3.33

334

INEPEXO/IbI

[TapooOpa3zoBanue U KoHZAeHcauus. VcmapeHue W KuIeHHe. YJenbHas
TEIIoTa MapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPaTypbl KHUIIEHUS OT

JaBJICHUA
AOCOIIIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTh BO3JyXa. HacrimieHHb1i nap

TBépnoe Ttemo. Kpucraminueckue u amopdubie Tena. AHU30TPOMUSL

cBOICTB KpucTamioB. JKunkue kpuctauiiasl. COBpeMEHHbIE MaTepUaIIbI

IInaBaeHue u KpucCTaljin3alus. VaenpHas TemiaoTa IIABJICHHS.



4.1

4.2

3.35

3.3.6

3.3.7

4.1.1

4.1.2
4.1.3
4.14

4.1.5

4.1.6

4.1.7

4.1.9

Cyb6numanus
YpaBHEeHHE TEIUIOBOTO OamaHca

TexHu4yeckue ycTpoWCTBa: TUTPOMETP U IICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTMM TIOJYYEHHs] COBPEMEHHBIX MAaTE€pHalloB, B TOM 4YHCIIE

HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU

[TpakTuyeckue paboTel. M3mepenne BIa)xHOCTH BO31yXa
OJIEKTPOAMHAMUKA

###Par###JIEKTPOCTATUKA

OnekTpuzanusi Tejl. JJNeKTpUdecKud 3apsa. JlBa BUAA DIIEKTPUUYECKUX

3aps110B

ITpoBOAHMKY, TUAIIEKTPUKU U TOIYIIPOBOJHUKU

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

B3aumopeiictBue 3aps10B. 3akoH Kynona

Onexrpuueckoe nose. Hanpspk€HHOCTD anexkTpudeckoro nostst. [Ipuanun
cyneprno3uyy. JInHuM HanpsKEHHOCTH AIIEKTPUYECKOTO OIS

PaGora cun oanmekrtpocratmdyeckoro mois. Ilorenmuman. PasHocTh
IIOTEHLIMAJIOB

[TpOBOHMKN M JAMANIEKTPUKH B IOCTOSHHOM 3JIEKTPUYECKOM IIOJIE.
Jusnexrpudeckast IpOHULIAEMOCTD

OneKTPOEMKOCTD. Kongencarop. DneKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCAaTOpa. JHEPrus 3apsLKEHHOTO KOHIEHCAaTopa

TexHuueckue yCTpONCTBa: JIEKTPOCKOTI, 3JIEKTPOMETP,
AJEKTPOCTATUYECKAS 3aIuTa, 3a3eMJICHHE AJIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10 Ilpaxtuueckue paboThl. MI3MepeHue 31eKTpoEMKOCTH KOHIEHCaTopa

4.2.1

422
4.2.3

424

#HHPar#H#TIOCTOSHHBIN SJIEKTPUYECKHUM TOK. TOKU B
PA3JIMYHbIX CPEJAX

Ycaopus CYHICCTBOBAHHUA  TOCTOAHHOI'O  3JICKTPUYCCKOTO  TOKA.

Hcrtounukn Toka. Cria Toka. IlocTOSHHBIN TOK
Hampsokenune. 3akon Oma 15 yyacTka [enu
DIIEKTPUUIECKOE COMPOTUBIICHHE. Y ACIBHOE CONMPOTHUBIICHNUE BEIIECTBA

ITocenoBarensHOE, napajiesibHOE, CMEIIaHHOE COEIMHEHHE

IIPOBOIHHUKOB



Kon
pazaesia

4

4.3

4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

Koxa

Pabota snexkrpuueckoro Toka. 3akon Jlxoyins — Jlenna
MOIIHOCTh AIEKTPUUYECKOTO TOKA

anekTpoABIKymas cuia (nainee — 9/1C) u BHyTpeHHee CONPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa JyIs NOJTHOH (3aMKHYTOM) 3J€KTPUUECKOM

uenu. Koporkoe 3ampikanune

DNEKTpOHHAsi MPOBOAMUMOCTb TBEPABIX METAIOB. 3aBHCHUMOCTD

COIIPOTHUBIICHUS METAJUIOB OT TeMIeparypsl. CBEpXIPOBOJIUMOCTD
DnexTpuueckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

[HonynpoBonuuku. CoOcTBeHHass M IpPUMECHas IMPOBOJUMOCTD
noyiynpoBoaHuKoB. CBolicTBa p-n nepexoaa. IlomynpoBoaHUKOBBIE
prOOpPbI

ONeKTpUYecKUuid  TOK B JJIEKTPOIMTAX.  DJIEKTPOIUTUYECKAs

JTUCCOITHAITUS. DJIECKTPOJIH3

DIIEKTPUUYECKUI TOK B rasax. CamMocTosITeTbHBIN u
HEeCcaMOCTOSATEIILHBIN paspsna. Pasmmubable THIIBI CaMOCTOSITEILHOTO

paspsaa. Mosnus. [1nazma

TexHuyeckue  ycTpoiicTBa:  aMmepMmerp, BOJBTMETp, peocTart,
HCTOYHUKU TOKa, DIIEKTPOHArpeBaTelIbHEIE pudopHI,
3IEKTPOOCBETUTENbHBIE  NMPUOOPHI, TEPMOMETP  COIPOTUBIICHHUS,
BaKyyMHBII Mo, TEPMUCTOPHI u (doTope3ucTopsl,
MOJYTIPOBOTHUKOBBIN TUO/, TaTlbBaHUKA

[Ipaktnueckue  paboTel. M3ydeHue  CMEMIAHHOTO  COCIWHEHUS
PE3UCTOPOB.

Namepenne DJIC ncTOYHMKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Ha6J'IIOIleHI/IC QJICKTPOJIN3a

11 KIIACC

MnmpoBepsaAEeMoOro HpOBepﬂeMI)Ie IJIEMEHTBI COACPKAHUA

3JIEMEHTAa

OJIEKTPOAMHAMUKA

#H#HParHH#MATHUTHOE I10JIE. OJIEKTPOMATI'HUTHAA MHAYKIA

4.3.1

4.3.2

ITocTossHHBIE MarHuThHl. B3auMoaecTBHE NOCTOSHHBIX MAarHUTOB

MaruutHoe mone. Bekrop MarHuTHOM uHAyKnuu. I[lpuHuun

cynepno3uuuu. JIuHuu MarHuTHOM MHAyKUMH. Kaprtuna MM



5.1

433

434

4.3.5

4.3.6
4.3.7
4.3.8

4.3.9

4.3.10
4.3.11
4.3.12
4.3.13

4.3.14

4.3.15

MarHuTHOMN HUHAYKIOWHA 1TOJIA NOCTOSAHHBIX MAarHuTOB

MaruutHoe moJjie MpPOBOAHMKA ¢ TOKOM. KapTuHa nuHuil nons
JUIMHHOTO MpPSIMOTO TPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHUKA, KAaTYIIKK ¢ TokoM. OnbIT OpcTena. Bzanmonericteue

MIPOBOJIHUKOB C TOKOM
Cuia Amriepa, €€ MOJIyJib M HaIlpaBJICHUE

Cuina Jlopenua, €€ Mo1y/b U HarnpaBiieHue. [|BkeHue 3apsoKeHHON

YaCTHUIIBI B OJHOPOJHOM MarHUTHOM ToJie. PaGoTa cumsl Jlopenia
SIBneHune ANeKTpPOMAarHuTHOM MHAYKIIUU

ITorok BeKTOpa MArHUTHOM MHIAYKLIMU

O/JC unnykuuu. 3aKOH 3JIEKTPOMarHuTHON nHAYKIU dapanes

BuxpeBoe snextpuyeckoe mnojie. I/C MHAYKIUM B MPOBOJHHKE,

JBIKYIIIEMCS IIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM I10J1€
IIpaBuio Jlenna

NunyktuBHOCTD. SIBNeHne camounaykuun. 9JIC caMoOMHAyKIINN
DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM
DJEKTPOMAarHUTHOE TOJIE

TexHuueckue ycTpoHCTBA: MOCTOSHHBIE MAarHUTHI, JIEKTPOMArHUTHI,
AIIEKTPOJBUraTENb, YCKOPUTEIH AJIEMEHTapHBIX YaCTHIL,
MHIYKIHOHHAs [IeYb

[TpakTnyeckue paboTsl. M3yueHHe MarHUTHOTO MOJs KaTYLIKH C
ToKOoM. MccnenoBanue AeiicTBYS HOCTOSIHHOIO MarHUTa Ha paMKy ¢

TOKOM. HCCJ’ICI{OB&HI/IG SABJICHUA BHCKTpOMaFHI/ITHOﬁ HHAYKIOUH

KOJIEBAHM: 11 BOJIHBI

###HPartH#MEX AHNYECKUE U ODJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

5.1.3

5.14

KonebarenbHas cucrema. CBoboanble kosnebaHus. ['apmoHHueckue
konebanus. [lepuon, yacrora, amruntyna u (asza konedanuit
IIpyxuHHBINA MagTHUK. MaTeMaTHYECKUN MAsTHUK

VYpaBHeHHEe TrapMOHHMYEeCKMX KojeOanuil. Kunemaruueckoe u
JMHAMHMUYECKOE OMMCAaHUE KOJIeOATEIbHOTO JIBUKEHUS

[IpeBpaiieHre »HEPruM MpU TapMOHMUYECKHUX KojebaHusax. CBs3b

AMIUIUTYIbI KoJiIeOaHMI HCXOJHOM BEIHYMUHEL C AMIUIUTylaMHU

Kos1e0aHul e€ CKOPOCTU U YCKOPEHMUSI



5.2

5.1.5

5.1.6

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

Koneb6arenbubiii KOHTYP. CBoOOAHBIE  DJIEKTPOMArHUTHBIE
KojeOaHusi B UA€aJbHOM KoJeOaTeaTbHOM KOHType. AHallorus
MEXIYy MEXaHMYECKUMU U DIJIEKTPOMAarHUTHBIMH KOJEOAHUSMU.

®opmyina TomcoHna
3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM KOJIe0aTeIbHOM KOHTYpE

BBIHY)KIICHHBIC MexaHnueckue KojebaHusa. Pe3onanc. Pe3onancHas

KpHBasi. BEIHYX/IEHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHuSI.
ITepemennslil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

MoIHOCTh TEPEeMEHHOTO TOKa. AMIUIMTYAHOE M JIEHCTBYIOIIEe

3HAYCHUEC CUJIbI TOKA U HAITPSAXKCHUA

Tpanchopmarop. IlpomsBoactBo, mnepegaya u  noTpeliIeHHE
ANEKTPUYECKON PHEPTUU. DKOJOTUUYECKHE PUCKH NPU NPOU3BOJICTBE
IIEKTPUYECKOU JHEpruu. Kynberypa UCIIOJIb30BaHUS

QJICKTPOOHCPI'HA B HOBCCI[H@BHOP'I KHN3HU

Texuuueckue ycTpoiicTBa: ceiicMorpad, 3JIEKTPUYECKHH 3BOHOK,

JIMHUU 3JIEKTpoIepeiad

[Ipaktnyeckue pabotel. MccriemoBaHue 3aBHCHMOCTH TIEpHOJA
MaJIbIX KojeOaHMH rpy3a Ha HUTU OT AJMHBI HUTH U Macchl rpysa.
HccenenoBanue NepeMEHHOT0 TOKAa B LENU U3 IOCIEAOBATEIBHO

COETMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOpa

#HH#HPariH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

522

523

524

525

5.2.6

Mexanudeckue BOJHBI, YCIOBHS pacnpoctpaHenus. Ilepuog.
CkopocTh pacnpocTpaHeHusi W ainuHa BojHbL. [lomepeunsie u

IIPO/I0JIBHBIE BOJIHBI
###Par#Ht# nreppepenuus u nudpakuys MEeXaHU4eCKUX BOJIH

3Byk. Ckopocth 3Byka. I'pomkocTs 3Byka. Breicora Tona. TemOp
3ByKa

DNEeKTpOMarHuTHbIE BOJIHBI. VYcnosus U3IIy4EHUs
9JIEKTPOMATrHUTHBIX BOJIH. B3anMHas opuenTanus BekTopoB E, B u v

B SHGKTPOMaFHHTHOﬁ BOJIHC B BAKYyyM¢C

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPAaKE€HHUE, IPEIOMIICHUE,
MOJISIpHA3aLus, nudpaxus, uHTepdepeHus. CkopocTb

QJICKTPOMAruuTHLIX BOJIH

IlIkama SJICKTPOMArdMuTHBIX BOJIH. HpI/IMeHCHI/IC SJICKTPOMAardHuTHBIX
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BOJIH B TCXHUKEC U GBITy

HpI/IHL[I/IHBI paanocCBiaA3n n TCICBUACHUA. PaIII/IOJIOKaI_II/ISI .

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEeH CpeJibl

Texnuueckue YCTPOMCTBA: MY3bIKAJIbHBIE WHCTPYMEHTBHI,
yIbTPa3BYKOBasi AMArHOCTHKA B TEXHUKE M MEIUIIMHE, pajap,
paguonpuéMHHUK, TEJICBU30p, aHTeHHa, TenedoH, CBU-nieup

#HHHPariHH#HOIITUKA

IIpssmMonMHEHOE PacIpOCTpPAHEHUE CBETA B OJHOPOAHOM cpene.

Jlyu cBera

Otpaxenue cBera. 3akoHbl oOTpaxeHuss cBera. IloctpoeHue

M300payKeHNH B TJIOCKOM 3epKaie

[Ipenomnienne cBeta. 3akOHBI TPEJIOMJICHHS CBETa. AOCOJIFOTHBIN

IMOKa3aTCJib INPCIOMIICHUS

[lTorHoe BHyTpeHHee oTpaxkenue. I[IpenenpHbIi  yroa MOJHOTO

BHYTPEHHETO OTPAXKEHU
Hucnepcus ceeta. CiioxxHbIN cocTaB O6enoro csera. L{ser

CoOwupatomiie U paccenBarolue JuH3bl. ToHKas auH3a. POKycHOE
paccTosHME M ONTHWYecKas cuiaa TOHKOM JuH3bl. [loctpoenue
M300pakeHH B COOMPAIOIINX U paccenBaromux jaua3ax. Gopmymna

TOHKOM JIMH3EI. Y BEeJIMUEHHE, TaBaeMOe JTHH30H1
[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOU ONTUKU

Nnrtepdepentius cBera. KorepeHTHbIE HUCTOYHUKH. Y CIIOBUSA
HaOIO/IEHUs MAaKCUMyMOB U MUHHUMYMOB B WHTEp(EepEeHIINOHHOI

KapTUHE OT ABYX CHHq)aSHI)IX KOIr¢pCHTHBIX UCTOYHUKOB

Hudpakuus  cera. JudpakuuoHHas  pemérka.  YCIOBHUE
HaOr01eHUS TJIaBHBIX MaKCHMYMOB npu NaJeHUN
MOHOXpPOMaTHUYECKOI'0 CBETa Ha AUPPAKIIUOHHYIO PEHIETKY
ITonsipusanus ceera

TexHuyeckue  yCTpOMCTBA: OYKH, JIy1a, ¢doroamnmapar,
IIPOEKIIMOHHBINA  ammapar, MHUKPOCKOI, TEJECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, OISPOU]

[Tpaktnyeckue paboThl. M3MepeHne moKaszatessi MPETOMIICHHS.
HccnenoBanue CBOWMCTB M300pakeHWid B JuH3ax. HaOmogeHwe

JUCIICPCHUU CBCTA
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3JIEMEHTAI CITELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

7.1.1

7.1.4
7.1.5

7.1.6

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

I'paHnLBl IPUMEHMMOCTH KJIACCHYECKOW MeXaHUKH. lloctymnaTsl
TEOPUU OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTb MOXYJS CKOPOCTH

CBETa B BaKyyMe, IPUHIIAIT OTHOCUTEIIBHOCTA DWHINTEHHA

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH. SaMCIUIeHI/Ie BPEMCHHU U

COKpAIlEHUE JITTUHbI
DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl € DHEPrueil M MMITYJIbCOM CBOOOIHOW YaCTHILIBI.

DHeprus MoKosi CBOOOTHOM YaCTHIIBI
KBAHTOBAS ®U3UKA
HH#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®dotonsl. opmyna [Tnanka cBs3u SHEPTUM GOTOHA C €r0 YACTOTOM.

DHeprust 1 UMITYIbC (OTOHA

OtkpeiTie u  uccrnepoBanue  Qorodpdexra. Ombiter AT

CroneroBa. 3akoHsl poTordpdexTa

VYpaBuenue DiHmTeHa 111 doTodpdekra. «KpacHas rpaHumay

dororddekra
HaBnenue cera. OnbiTel I1.H. JIeObeneBa
XHMHYECKOE IEHCTBHUE CBETA

TexHuyeckue ycTpoiicTBa: GoT0od37IeMEHT, HOTOAATUYUK, COIHEUHAS
Oatapesi, CBETONO

CTPOEHHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopna o uccienoBanuio
cTpoeHus aroMa. [InanerapHas mozens atoma
[Toctynatet bopa. Wsnydenme wu morsiomeHue (GOTOHOB TpH
IIepexoJie aroMa C OJHOTO YpPOBHS JHEPrUM Ha Jpyrou. Bujubl
criekTpoB. CIIeKTp YpOBHEHN 3HEPTrUU aTomMa BOJOPOJia
BonHoBbie cBoiicTBa yactull. Bonuel ae bpoiinsa. KopmyckyisipHo-
BOJIHOBOM JyanusM. Judpakius 371eKTPOHOB HAa KpUCTAIITIaX
CHoHTaHHOE U BBIHYXACHHOE M3JIy4eHHUE. Y CTPOMCTBO U MPUHLUII
paboTHI J1azepa
TexHuyeckue ycTpoWCTBa: CHEKTPAJIbHBIN aHamu3 (CHEKTPOCKOI),

JIa3ep, KBaHTOBBIM KOMIIBIOTECP
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7.3.7
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7.3.9
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8.1

8.2

8.3
8.4

8.5

[TpakTudeckue padoTel. Habnronenue TMHEHYAaTOro CreKTpa
ATOMHOE A1PO
MeTo/1b1 HaOIOICHUS U PETUCTPALIUH FTIEMEHTAPHBIX YaCTHUI]

OTKpbITHE  PaTUOAKTUBHOCTH. Oneitel  Pesepdopna 1o
OTIPENIEICHUIO COCTaBa PAaJUOAKTUBHOrO u3mMydeHus. CBOHCTBa
anb(a-, OeTa-, TaMMa-m3NTyueHus. BlusHuEe pagrioaKTUBHOCTH Ha

YKUBBIE OPraHU3MBbI

OTkpblTHE mNpoTOHA M HeWTpoHa. HykiioHHas Mozens d1pa
I'eiizenOepra — MBanenko. 3apsa sapa. MaccoBoe 4ucio sipa.
N3oronsl

Anbda-pacniafi. OJIEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman.
[Mamma-u3nyuenue. 3aKOH paJInOaKTUBHOTO pacrajia

DHeprusi CBS3M HYKJIOHOB B siipe. SlnepHbie cuibl. [ledekT Maccel
saapa

SAnepHble peakuuu. JleneHne U CUHTE3 A1ep

Snepusiii  peaktop. Tepmosimepusiii  cuHTe3. [IpoGnembr 1
MEPCHEKTUBBl SAEPHOM HSHEPreTUKU. OKOJOTWYECKHE AaCIIEKThI
AJIEPHOMN DHEPrETUKH

DneMeHTapHbIe YaCTHUIBI. OTkpbITHE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3aUMOJECHCTBUS

TexHuueckue ycTpoicTBa: A103UMETp, kKaMepa BuibcoHa, siepHbIid
peaktop, aToMHast 6omMba

[Tpaktueckue paboTel. HcciaemoBanue TpeKoB yacTHll (IO
roToBbIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKIN

Bun 3B&3mnoro Heba. Co3Besnmus, sipkue 3BE3IBI, IUTAHETHI, HX
BUJIUMOE JBUKEHUE

Conneunas cuctema. [InaneTsl 3eMHOM rpynsbl. [InaHeTsI-ruranTs
U UX CIIyTHUKH, KapJIMKOBbIC IIaHeThl. Manbie Tena ConHedHoU
CUCTEMBI

Connue, ¢potocdepa u atmochepa. ComHeuHass aKTUBHOCTh
Ucrounuk sneprun CoJiHIA U 3BE3N
3BE3/1bI, UX OCHOBHBIC XaPAaKTEPUCTUKU: Macca, CBETUMOCTb, PAIHNyC,

TEMIICPATypa, UX B3aUMOCBA3b. I[I/Ial"paMMa «CHCKTpaJ'ILHBIﬁ KjacCc —



8.6

8.7

8.8

8.9

8.10

CBCTHUMOCTDB». 3BéSIIBI TJIaBHOM TI0CJICJ0BATCIIbHOCTH. 3aBHCHMOCTD

«Macca — CBETUMOCTbY IS 3BE3]] TJIaBHOU noCJICA0OBATCIIBHOCTH

###Par###BuyTrpennee CTpOEHUE 3BE3. CoBpeMeHHbIE
MPEACTaBIeHU O TMPOUCXOXkAeHHH u 3Bomouuu ConHia M 3BE3N.

OTanel )KU3HU 3BE3]

Mineunbiii Ilyte — nHama ['amaktuka. ChoupanbHas CTPYKTypa
lanaktuku, pacnpeneneHue 3BE371, raza U nbUid. [lonmoxkeHue u
newkenne Comnna B [amaktuke. Ilmockas u  cdepudeckas

nozacucTemsl I'anakTuku

Tunel ramaktuk. Paguoranaktuku u KkBaszapbel. YEpHbIE IBIPHI B
AIpax TajJaKkTUK

Bcenennas. Pacmmpenune Bceenennoi. 3akon Xa606ma. PazOeranue
rayakTuk. Bo3pact u paguyc Beenennoi, reopus boibiioro B3psisa.
Mopens «ropsiueit Beenennoin». PenukroBoe nsimydenue
MacmrabHas ctpykrypa Beenennoii. Meraranakrtuka. Hepeménnasie

poOIeMbl aCTPOHOMUH
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