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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usnke 06a30BOr0 ypoBHS Ha YpPOBHE CpeIHEro oOIIero oO0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIOKEHMH W TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOM Tporpammel, mpeacTaBieHHbIx B DPI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUA M KOHUEHIMHM MpernojaBaHUs y4eOHOTro
npenmera «@u3uka» B 00pa3oBaTeNbHBIX  opraHm3aiusax —Poccuiickoit  Denepanuu,
peaNu3yroNuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

CogepxaHue mporpaMMbl 1Mo (DU3MKE HaIMpaBIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHun ux Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIbHOCTHOTO Noxoa. [IporpaMma no ¢pu3nke COOTBETCTBYET
tpedoBanusM ®I'OC COO k mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHBIM
pe3ynbTaTaM OOyuYeHHUs, a TakkKe YYUTBHIBAET HEOOXOIUMOCTb pealu3alli MEKIIPEIMETHBIX
cBsi3ell (DM3WKHM C E€CTECTBEHHO-HAYYHBIMH YYE€OHBIMH TIpeAMeTamMH. B Hel omnpeaensroTcs
OCHOBHBIC LIEJIM U3Y4YeHUs1 (PU3UKU HA YPOBHE CPEIHEro o0Iuero odpa3oBaHus, IJIaHUPYEMble
pe3yabTaThl OCBOCHHSA Kypca (U3UKU: JMYHOCTHBIC, METalpeIMETHbIe, TNpeJAMeTHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma no ¢pu3uKe BKIHOYALT:

® IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU HAa 0a30BOM YpOBHE, B TOM UYHUCIIE

IPeMETHBIC PE3YNIbTAThI MO TO/1aM O0YUYECHHUS;

e cozaepxkanue yuebHoro npeamera «Pusnka» Mo rojgaM oOyueHusl.

du3mka Kak Hayka 0 Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BEICTYIAsl B KAUYECTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
[konpHBIA Kypc (U3NKH — CHUCTEMOOOPA3YIOUIUil [JIs E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (pH3NUecKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBJICHUI, H3y4aeMbIX
XUMHUeH, Ouonorueit, gusnueckoir reorpagueil 1 acrpoHomueil. Vcrnonb3oBaHHEe M aKTUBHOE
npuMeHeHne (U3MYECKHX 3HAHWUH OmpeneiseT XapakTep H Pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOIYYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBAaMU U JIpyrux. M3yuenue Gpusmku BHOCUT OCHOBHOI BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00ydaromuxcs, B GOpMUpOBaHUE YMEHUI
IPUMEHATh HAyYHBI METOJ1 TO3HAHUS MPU BHINOJIHEHUH UM YUEOHBIX UCCIIEIOBaHUI.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeIHEro oOIero o0pa3oBaHus MOJIOKEH Pl HIICH,
KOTOPBIE MOKHO pacCMaTpUBATh KAaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JTOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (PU3UKH, BKIIOUACT KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOU (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEl MaTepHal Kypca Gu3UKu 00beIUHEH BOKPYT
¢usmueckux Teopuwil. BemymmMm B Kypce sBisieTcss (OPMHpPOBAHHE MPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE€ peanuszanus mpenrnosiaraeT HUCIOiIb30BaHHE T'YMaHUTapHOTO
noTeHuana (U3NIecKoil HayKu, OCMBICTICHHE CBSI3H Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U SKOJIOTUYECKUMHU IpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3uku npearmnonaraetT 3HaKOMCTBO € IHIMPOKUM
KPYTrOM TEXHUUYECKHUX U TEXHOJOTUYECKUX MPUIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peaansyercs TOCPEACTBOM BBEICHHS JJIEMEHTOB COACpKaHMUS,
MNOCBALIEHHBIX JKOJIOTHYECKUM Npo0IeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a Takke 00CyKAeHUs Ipo0IeM pallioOHaIbHOIO MPUPOIOTIOIb30BAHUS U
HKOJIOTHUECKON OE30MaCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha YpOBHE CpeIHEro oouiero odpa3oBaHuUs
ABIIAIOTCA (U3NYecKue Teopuu ((POpMUPOBAaHUE MPENCTABICHUM O CTPYKTYpe MOCTPOEHUs
¢usnueckoil Teopuu, poau (yHIAMEHTANIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
NPEACTaBICHUAX O MPUPOJE, IPAHHUIAX MPUMEHUMOCTU TEOPHH, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CuCTeMHO-eSATEIbHOCTHBIN MOAX0A B Kypce (DM3UKU pean3yercs Mpekie BCero 3a CuéT
OpraHu3alK 3KCIIEPUMEHTAIBHON JesITeIbHOCTH oOydaromuxcs. J{ias 6a30Boro ypoBHs Kypca
(U3UKH — 3TO HUCIOJIb30BAaHUE CHCTEMBblI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
1abopaTOpHBIX paboT, KOTOphIE B MporpamMme Mo (Qu3nke OOBEAMHEHBI B OOLIUN CIUCOK
YUEHHUYECKUX MPAKTUYECKUX paboT. BrlaeneHue B ykazaHHOM IepeuHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX JUIsl KOHTPOJIS M OLEHKH, OCYLIECTBISETCA YYaCTHHKaMHM 00pa3oBaTeIbHOIO
npoliecca UCXOAsl U3 0COOEHHOCTE! IUIAHUPOBAHUS M OCHaIIeHus kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIONIMMHCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
HPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHuE yAenseTcs pelieHUI0 pacuéTHBIX W KadecTBEHHBIX 3aj1ad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 33/IaHHON (pU3MUYECKOl MOJIENbIO,
NO3BOJISIOIME HPUMEHSTh HM3Y4YEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HbIX pa3nenoB. s KayecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIOTCSL 3aJaHus Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA M IPOIECCOB B
OKpY’Kalolle >XKU3HHU, TpeOyromue BbIOOpa (u3nyecKkod MOAENH IJsl CUTYallMHd TPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO k MarepHaIbHO-TEXHHUUECKOMY
obecrieyeHnio y4yeOHOro mporiecca 0a3oBbBI YpOBEHb Kypca (M3WKHA Ha YpPOBHE CPEIHETO
o0rmiero o0pa3oBaHMs JOJDKEH M3y4yaThbCs B YCJOBUSAX IMPEIMETHOTO KaOWHeTa (DU3MKHU WK B
YCIIOBHSAX WHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKIa. B xabuHeTe
(GU3UKHU T0JKHO OBITH HE00X0IMMOE J1abopaTopHOE 000PYIOBAHUE JUISI BHIIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YUYEHHUECKUX TPAKTHUYECKUX pabOT W JIEMOHCTpAIMOHHOE
obopyoBaHue.

JeMmoHCcTpanioHHOe 000pynoBaHue (OpMUPYETCSI B COOTBETCTBHU C TPUHITUIIOM
MUHHMMaJIbHOM JOCTaTOYHOCTH M 0OECIeUUBaeT MOCTAHOBKY MEPEUUCIIEHHBIX B IIpOrpamMMme 1o
¢u3uKe KIIOUEBBIX JEMOHCTPALUH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBJICHHH M IPOLECCOB,
SMIUPUYECKUX U PYHIAMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX IMPHUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHHE IJsl YYEHMUYECKHX IMPAaKTHYECKHX paldoT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreurBaeTcs B pacyéTe OJHOrO KOMIUIEKTAa Ha JIByX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI J1TabopaTOpHOro 0O0OpYyIOBaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH aHAJOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TEISIMU U3Y4YeHUsT (PU3UKH B OOITIEM 00pa30BaHUH SIBIISIIOTCS

e (opMHUpOBaHHE HHTEpPECa M CTPEMIJICHHS OOYYaIOUIMXCS K HAaydYHOMY HW3YYEHUIO

NPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEACTABICHHA O HAYYHOM METOAE TIO3HAaHUS ¥ (OPMHPOBAHUE
HCCIIEI0BATENILCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;



e (opmupoBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa U3YUCHHs] OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMEHU OOBSICHATH SIBJICHUS C UCTIONB30BaHUEM (DM3HUECKUX 3HAHUHN U
HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHue MpeACTaBICHUN O PO (DU3WKU IS Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJOTHUH.

JlocTikeHrne STHX Lenell oOecreynBaeTcsi pelIeHHeM CIEAYIONMX 3afad B Ipolecce

U3YYeHHUS Kypca (pH3UKK Ha YPOBHE CpPEIIHEro 00IIeTro 00pa30BaHUS:

® MpHOOpETEHHE CHUCTEMBI 3HAHUHI 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO
(UBHUKY M 3JIEMEHTHI aCTPO(DU3UKH;

e (dopmupoBaHuEe YMEHHI MPUMEHSTh TEOPETHUYECKHE 3HAHUSA IS OOBSICHCHUS
bu3MYeCKUX SBICHWM B TPUPOJAE U A TNPUHATHS TPAKTHUECKUX PpEIICHUN B
MOBCETHEBHOM JKU3HH,

® OCBOCHHME CIIOCOOOB pEIICHHS pa3IUYHBIX 3a/Jad C SIBHO 3aJaHHOW (pu3myeckoin
MOJIETIBIO, 3aJlady, TOJPa3yMEBAIOIIMX CaMOCTOSTENbHOE Cco3/aHue (u3ndeckoin
MOJIEJIH, aJIEKBAaTHOU YCIIOBHSIM 3a]1a4H;

® T[OHMMaHHE (PUINYECKUX OCHOB W TMPHUHIIMIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPENY;

® OBJAJICHUE METOJAMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS M MPOBEICHUS (PUINYECKUX
SKCIIEPUMEHTOB, aHalW3a U  UHTEprnpeTanuu  HUHGOpMalMM,  ONpeAesieHus
JIOCTOBEPHOCTH MOJIYYEHHOT'O pe3ysbTaTa;

® CO3JIaHME YCIIOBHM I Pa3BUTHS YMEHUU MPOEKTHO-HCCIEA0BATEIBCKOM, TBOPUECCKON
JeSTebHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha yYpOBHE CpEAHEro oOuero oOpa3oBaHUS
otBoautcs 136 yvacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yaco (2
yaca B HEJIENI0).

[Ipennaraemslii B mporpamme mo (GU3HNKe NepeyeHb J1a0opaTOPHBIX U MPAKTUYECKUX padoT
SIBIIICTCS. PEKOMCHJIOBAHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEIACHHS J1a00paTOPHBIX pPadboOT
OTIBITOB C YU4ETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yUYaIOMIUXCS.

COJAEPKAHUE OBYYEHUS
10 KJIIACC
Pazgen 1. ®usnka u MeTOAbI HAYYHOT O MO3HAHUS

®usnka — Hayka o npupoje. HayuHble MeTOAbl MO3HAHUSI OKpyXkaroiiero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce NO3HAHUSI IPUPOAbL. DKCIIEPUMEHT B (pusmKe.

MonenupoBanue (pu3nuecKux siBICHUN U mpoieccoB. Hayunbie runoressl. Ousznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3HUECKHUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Pors m mecto ¢u3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAYYHOW KapTHHBI MHUpA, B
MPAKTUYECKON JAEATEITHHOCTH JIFOJICH.

Llemoncmpayuu

AHasorosbie ¥ IU(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuxka

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



[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOW TOYKH, UX MPOEKIMH HA OCU CUCTeMbl koopAuHaT. ClokeHue nepemMernieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWXKeHHE. ['paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NIEPEMELIECHUSI MaTePUAIbHON TOUKU OT BPEMEHHU.

CBoOoniHOe majieHne. Y CKOpeHrne CBOOOTHOTO TaACHHUS.

KpuBonuneriHoe nBukeHue. JIBH>KeHME MATEpUAIBHOM TOYKM IO OKPY>KHOCTH C
MOCTOSIHHOW IO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTh. llepuon u
yacTtoTa obpaieHus. LleHTpocTpeMUTeTbHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: CHUIAOMETP, JBUKECHHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MTEPEIAYUH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, WILTIOCTPALAS KHHEMAaTUYECKUX XAPAKTEPUCTUK ABUKECHUSI.

[TpeoOpa3oBaHre ABMKEHUN C UCIIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonienue npuxeHus Tena, OpoLIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne ycKopeHus CBOOOIHOTO M CHHUS.

Hanpasnenue ckopocTy py IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopsie pabomul

N3yueHne HepaBHOMEPHOTO JIBM>KEHMSI C LIEJIBIO ONPEAEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHS ~ MEXAYy  OyTSIMH,  [POWICHHBIMH  TEIOM  3a
MOCJIEAOBATEIbHBIC PAaBHBIE IPOMEXKYTKA BPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHHH C
Ha4yaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenue ABUKEHUS MIapUKa B BI3KOM )KUIKOCTH.

W3ydeHnue ABMXEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH [Manuies. [lepssiii 3akoH HeroToHa. MHEpLIManbHbIE CUCTEMBI
OTCYETA.

Macca Ttena. Cwuna. Ilpunnun cynepno3uuuu cuia. Btopoit 3akon HeroTona s
MaTepUaIbHON TOUKU. TpeTuii 3akoH HproTOHA [111 MaTepuaibHbIX TOYEK.

3akoH BceMupHoOTO TsiroreHus. Cuna Tsokectu. [lepBas kocMudeckasi CKOpOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl TpeHust (mokos, ckonbxeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBXEHUS U cuiia TpeHus nokos. Koadgdurment tpenns. Cuna conpoTUBICHUS
MIPY JBHKEHUU TEJIa B )KUJIKOCTHU WJIH Ta3e.

[ToctynatensHoe U BpaliaTeabHOE ABMKEHHE aOCONMIOTHO TBEPIOTO Tema.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpaumieHus. Ilnedo cumbl. YcioBus paBHOBeECHs
TBEPAOTO TEIA.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: NOAIIMIHUKHN, JIBUKECHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPLIUH.

CpaBHeHHME MacC B3aMMOJICUCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cui.



3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MaJCHUH.

CpaBHeHUE CUJT TPEHUS TIOKOS, KaYeHHS U CKOJIbKEHHUS.

VYcnoBus paBHOBecUs TBEPAOTro Tesla. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamopHule pabomol

W3yuenne ABrxeHUs OpycKa 110 HAKJIIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT X aedopmaluu.

HccnenoBanue ycaoBuil paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHbl COXpaHEHUA 8 MEXAHUKE

Hmnynbc MaTepraibHOM TOUKHU (Teda), CUCTEMbl MaTepUaIbHBIX TOYEK. MIMITynbC CHIIbI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE IBMKEHUE.

Pabora criiel. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuanbHOil Touku. Teopema 00 HM3MEHEHMHM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHast sHeprus. [loreHnuanbHas 3Heprus ynpyro AeGopMUpOBAHHON MPYKUHBIL.
[TorennmanbHas YHEPrus Tena BOJIM3HM MOBEPXHOCTH 3EMITH.

[ToreHnmanbHble U HEMOTEHUUANbHbIE CHIIbL. CBs3b pabOThl HEMOTEHIHAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuueckue yCTpOMCTBA U NPAKTUUECKOE NPUMEHEHHME: BOAOMET, KOIEp, NMPYKUHHBIN
IIACTOJIET, JIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexon MOTEHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydyeHue aOCONMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPruu Tejla Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogiekyasipHasi pu3uKa 1 TEepMOAMHAMUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOI TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
bpoynoBckoe nBmwxkenue. Quddys3msa. Xapaktep HIBWKEHHS €W B3aUMOJCHCTBUS YaCTHIL
BellecTBa. MoJENnu CTpOCHHs Ta30B, XKUAKOCTEH U TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u pa3Mepbl Mosekys. KonnuecTBo BemiecTsa.
[Tocrositnnast ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u e€ uamepenue. Illkana remneparyp Llenscus.

Mopenp uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KUHETHYECKON TEOpUHU
uaeaNbHOTO Tra3za. AOCONIOTHAs TemIepaTypa Kak Mepa CpeaHed KHHETHYECKOW JHEpruu
TEIUIOBOTO JBIKeHWs wyacTul ras3a. [llkama temneparyp KenpBuHa. ['a3oBble 3aKOHBI.
VpaBuenne MengeneeBa—Knaneitpona. 3akon Jlanbrona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMUECTBOM BellecTBa. ['paduyeckoe mpencraBieHHe U30IMPOLIECCOB: U30TEpMa,
u30xo0pa, nzobdapa.

TexHHuecKue yCTpoiCTBa U MPAKTUYECKOE PUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbIThl, OKa3bIBAIOUIME JHUCKPETHOE CTPOCHUE BelIecTBa, (oTorpaduu MOJIEKyI
OPraHUYECKHX COCTUHEHUH.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mopens onbiTa lTepHa.

OnbIThI, 1OKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHSL.

Monens, nurocTpupyronias Npupoay AABJICHUS I'a3a Ha CTEHKH COCyaa.

OnBITHI, HIUTFOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAEATIBHOTO ra3a, M30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnsvie pabomul

Omnpenenenue Macchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil o0bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKy ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamMuueckass cucteMa. BHYTpEHHsIS 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl €€ u3MeHeHus. KonuuecTBo TemaoTsl U padota. BHyTpeHHsIsI SHEprHsi OAHOATOMHOIO
UJEAIBHOTrO0 raza. Buael Teruionepenaun: TeIIONPOBOAHOCT, KOHBEKLMS, U3TYyYCHHE. Y AeIbHas
TEIUIOEMKOCTb BelllecTBa. Kon4yecTBO TEMIOTHI U TEIUIONEPEaAUE.

[TonsitTue o0 anmabatHoM mnpouecce. IlepBbiil 3akoH TepMmoauHamukH. [Ipumenenue
NEpBOr0 3aKOHA TEPMOJMHAMUKY K H30IpoueccaM. I'padudeckas naTepnpeTanus paboTsl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTumMocTh MpoieccoB B IpUpPOJIE.

TemuoBele MamnHbl. [IpuHIMIEL NEfiCTBUS TEMI0BBIX MaluH. [IpeoOpa3zoBanus 3HEpruu B
TeroBbIX MammHax. Koadduuuent nonesnoro aeiictust teruioBoid Mammuel. [{ukn KapHo n
ero Kod(hPUIMEHT MOJIE3HOTO ICUCTBHS. IKOJOTUIECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHn4yeckue yCTpoiCTBA M MPAKTUYECKOE IPUMEHEHHWE: JBUIAaTElIb BHYTPEHHETO
Cropanusi, ObITOBON XOJOIMUIbHUK, KOHTUIIUOHED.

Llemoncmpayuu

H3MeHeHne BHYTpEHHEH SHEpruu Tejla MpU COBEPIIEHUH pPaOOTHI: BBUIET MPOOKH M3
OyTBUIKM IOJI JEHCTBMEM C)KaTOro BO3JlyXa, HarpeBaHue sQupa B JAaTyHHOM TpyOke HyTEM
TpeHus (BUICOIEMOHCTpAIus).

W3meHeHne BHYTpEHHEHN sHEpruu (TeMIepaTypsl) Teja pu Terionepeaaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTeNsl BHYTPEHHETO CrOPAHUsl, PEaKTUBHOI'O IBUraTesl.

Yuenuueckuui sxcnepumenm, rabopamopnuie pabomul

N3mepenne yaenbHOU TEeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Mazoevie nepexoowvl

[TapooOpazoBanue U KoHAeHcauusa. Mcmapenne wu  kuneHue. AOCOIIOTHAasE U
OTHOCHUTEJIbHAS BJIAXXHOCTh Bo3ayxa. HaceleHHslii nap. Y aenpHas TEIioTa napooopa3oBaHuUs.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHMUS.

Teépnoe teno. Kpucrannuueckue u amopdHbie Tesa. AHU30TPOINUS CBOMCTB KPUCTALIOB.
Kunkue kpuctamuibl. CoBpeMeHHbIE MaTepuaibl. [lnaBieHwe M Kpuctamizanus. Y enbHas
Teriora miasienus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OasiaHca.

TexHn4Yeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP U IICUXPOMETD,
KaJIOpUMETP, TEXHOJOTMU  IIOJYYEHUsT COBPEMEHHBIX MAaTEpUaiIoB, B TOM  4YHCIE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX TAPOB.

Kunenue npu moHM>KEHHOM JaBICHUH.

Croco0bI U3MEPEHUS BIAKHOCTH.

Habnroienue HarpeBaHusl U IUIaBJICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

H3mepeHne OTHOCUTEIHHON BIXKHOCTH BO3/1yXa.

Pasnen 4. DuekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OneKkTpu3aiust Tell. OJJEKTpUYeCKUd 3apsa. [[Ba Buga JIIEKTPUUECKHX —3apsIoB.
[TpoBOAHMKY, TUAIEKTPUKU U TIOTYNPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. ToueyHbI  3JI€KTpUYECKH  3apsjl.
Onektpuyeckoe mnoje. Hampsok€HHocTh 3iexTpuueckoro mnons. IlpuHiun cynepno3unuu
ANEKTPUUECKUX MOJeH. JINHUM HaNpsHKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PaGora cun osnekrpoctatmueckoro moisa. [lorennuman. Pa3HOCTh  MOTEHIIMATIOB.
[IpoBOAHMKY U IUAJEKTPUKH B DJIEKTPOCTATUUECKOM ToJie. J{MaeKTpruyeckasi IpOHUIIAEMOCTb.

Onektpoémkocth. KonzmeHcatop. DJeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. JHEPIHs
3apsKEHHOI0 KOHAEHCATOopa.

TexHuyeckue yCTpOICTBa M MPaKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, 3JEKTPOMETP,
AIIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHHE SJICKTPONPHUOOpPOB, KOHACHCATOP, KOMHPOBATHHBIN
arapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoicTBO U MPUHIUIT JAEUCTBUS AJIEKTPOMETPA.

B3anmopeiicTBue Ha3I€KTPU30BAHHBIX TEIl.

DIEKTPUUECKOE MOJIE 3apsSyKEHHBIX TEIl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOoCTaTUIECKas 3aIIHUTA.

JIMdIIeKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOMIAJd IUJIACTHH,
pacCTOSTHUS MEXKIy HUMH M TUAJICKTPUICCKOMN MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOro TOoKa. VICTOYHMKH TOKa.
Cuia Toka. ITocTOSIHHBIN TOK.

Hampsokenne. 3akon Oma 17151 yyacTka LIETIH.

DnexTpuyeckoe COIPOTHUBIICHUE. VY nenbHoe COTIPOTHBIICHUE BELIECTBA.
[TocnengoBarenpHOE, MapaiedbHOE, CMEIIAHHOE COeIMHEHUE TIPOBOIHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCTE AIEKTPUYECKOTO TOKa.

DNEKTPOABUKYILAs CUJIAa U BHYTPEHHEE CONMPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) AsiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHAs TPOBOJAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS METAJIIIOB
oT Temneparypbl. CBEPXIPOBOAUMOCTD.

DNIeKTpUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUKOB.



[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOJUMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxa. IloxynpoBoJHUKOBEIE TPHOOPHI.

ONeKTpUYecKUid TOK B PpacTBOpax U paciulaBaxX 3JIEKTPOJUTOB. OJIEKTPOJIUTHYECKAsS
JTUCCOITHAITUS. DJIECKTPOIIN3.

DJekTpuyecKuil TOK B razax. CaMOCTOATEIbHBIA U HECAMOCTOSTENbHBIN pa3psia. MomHus.
ITna3zma.

TexHuyeckue yCTpoiicTBa W NPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelIbHbIe MPUOOPHI, 3IEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTHBICHUSA, BaKyyMHBIH AHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN JINO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa M HaMPsHKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IUIOMIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepuala.

CMelraHHOE COeTMHEHUE POBOJHUKOB.

[Ipsamoe u3MepeHHe >IEKTPOJABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHWE TajJbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMS.

3aBUCUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 MpOBOJUMOCTh BO3/IyXa.

OnHOCTOPOHHSISI MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHne CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOB.

W3mepenne AJIEKTPOABIKYIIEH CHJIBI  UCTOYHMKA TOKa M €r0  BHYTPEHHErO
COINPOTHBIICHUS.

Habimronenue amekTponusa.

Me:xknpeameTHble CBSI3U

Nzyuenne kxypca ¢usuku 0azoBoro ypoBHs B 10 kjacce oCyIIECTBISETCS € YYETOM
COJIep)KaTENbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcamMH MaTeMaTuKH, OHWOJIOTHH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvle nowsimusl, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJIEHUE, Hay4YHbIH (pakT, rumoresza, (usMyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHMH, JHHEWHas ¢yHKIMa, mnapabona,
runep06oia, ux rpaduKy U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKUIHWU Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannyeckoe ABIKEHHE B JKUBOM npupoje, 1udgysus, 0CMOC, TEII000MEH
JKUBBIX OpraHU3MOB (BH/IbI TEIJIONEPEIAayH, TEIJIOBOE PABHOBECHE), SJEKTPUUECKHUE SBJICHUS B
’KUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJEKYJ, MOJb BEIIEeCTBA,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeN, XUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOIUTUYECKAs JUCCOLUALIMS, TaIbBaHHKA.

l'eocpaghus: BNaXXHOCTHh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHUM C UCIIOIBb30BAHUEM MEXAaHH3MOB, YUET TPEHHUS B
TEXHUKE, MOJUIMIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUsS HMMITYJIbca B TEXHUKE (pakeTa,



BOJAOMET M Jpyrue), [BUTATeNb BHYTPEHHErO CropaHus, IMapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH NOJYyUYEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HAaHOMAaTepHaJoB, W  HAHOTEXHOJOIMM,  OJEKTpOCTaTHUYecKas  3allluTa,  3a3eMJICHue
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEp, AJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. diekTpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3aumMopaeicTBME NOCTOSHHBIX MAarHuTOB. MarHuTHoe moJe.
Bexrop marautHOM MHAYKUMU. [IpyuHIMI Cyneprio3uuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOU
uHAyKIMd. KapTrHa TuHUI MarHUTHOM MHAYKLNHU TOJISl HOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHUKA ¢ TOKOM. KapTWHa NWHMNA MHAYKIMHM MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IMPOBOJHHKA M 3aMKHYTOIO KOJIBLIEBOTO IMPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTtBre MPOBOAHUKOB C TOKOM.

Cuita AMriepa, €€ MOJlyJib U HalpaBJICHHUE.

Cuna JlopeHua, €€ Monynb W HampabieHHE. J[BM)KEHHE 3apsyKeHHOM 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl JlopeHma.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOW HHIYKLUH.
DNeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAyKuuu Dapazes.

BuxpeBoe anekTpuueckoe Moje. DIEKTPOABHXKYIIAs Cujla WHAYKIUU B IPOBOJHHKE,
JBUKYLIEMCS MIOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio JleHna.

NHAyKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIa CAMOUHIYKLIUH.

DHeprust MarHUTHOT'O TOJIsI KATYIIKHA ¢ TOKOM.

DIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoiicTBa M IPAKTUYECKOE MPUMEHEHHE: IOCTOSSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOJIBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKLHOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.
OTKJIOHEHHUE 3JIEKTPOHHOTO MMY4YKa MarHUTHBIM I1OJIEM.
JIMHUM MHIYKIUY MarHUTHOTO MOJIS.
B3anMopeicTBre 1ByX POBOJAHUKOB C TOKOM.
Cuna Amnepa.
[erictBue cuiibl JIopeHia Ha MOHBI JIEKTPOJIUTA.
SIBneHue ANEeKTPOMArHUTHOM HHIYKITHH.
[IpaBuno Jlenua.
3aBUCUMOCTB AJIEKTPOJABUKYILEH CUIIbI HHAYKIIMU OT CKOPOCTH U3MEHEHNsI MATHUTHOT'O ITOTOKA.

SIBiieHME CAMOMHIYKIMU.

Yuenuueckuu sxkcnepumenm, nrabopamopnule pabomaol

N3yueHne MarHuTHOTO NOJIsL KATYIIKH C TOKOM.

HccenenoBanue 1eicTBUS NOCTOSHHOIO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue SBJIEHUS JIEKTPOMATHUTHON MHAYKLIHH.

Pa3nea 5. Koje6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojHble MexaHM4Yeckue KojeOaHus. [‘apmMoHuueckue
kosnebanus. Ilepmon, wactota, amrumatyga W ¢asa konebanuil. I[IpyKUHHBI MasTHUK.



Matematuueckuii MasTHUK. YpaBHEHHE TapMOHHUYecKuX KoneOanuil. [IpeBpaienue sHepruu
IIPY TAPMOHUYECKHUX KOJICOaHUSIX.

Koneb6arenbupiii  kOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KoJeOaTeTbHOM KOHType. AHAJIOTHUS MEXIYy MEXaHWYECKUMH U  JJIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna TomcoHna. 3akOH COXpaHEHHsI YHEPTUU B UACATHLHOM KOJIeOaTEIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromMX KojeOaHUsAX. BbIHYXIeHHbIE MEXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii Tok. CMHYyCOMAQIbHBIN MEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbl TOKA U HAIIPSIKEHUSL.

Tpanchopmarop. IlpousBoactBo, mepegadya U MOTpeOJIECHUE BICKTPUUYECKON IHEPTHUH.
DKOJIOTUYECKHE PUCKH TpPU MPOU3BOJCTBE AJeKTpodHepruu. KysnbTypa HCHOIB30BaHUS
3JIEKTPOIHEPTUU B TOBCEAHEBHOM JKU3HHU.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, TMHUU AJIEKTpoIepeIay.

Jlemoncmpayuu
HccrnenoBanue mapaMeTpoB KOJIEOATENIbHON CHCTeMbI (TMPYKUHHBIM WU MaTeMaTUYECKUN
MasiITHUK).

HaGumroteHue 3aTyxaronmx KoueOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtoienue pesonanca.

CBOOOTHBIC AICKTPOMArHUTHBIC KOJICOAHNS.

OcuusiorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HAMNPSOKEHUST OT BPEMEHM) IS
3EKTPOMArHUTHBIX KOJIEOaHHHA.

Pe3onanc mpu mocieaoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mopeinb TUHUY JJIEKTPOIIEpPENAYN.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPUOA MaJIbIX KOJIeOaHUH rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

UccnenoBanme miepeMEHHOr0 TOKa B IEMH W3 TOCJIEIOBATEILHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHumMHble 60JIHbL

Mexanuueckue BOJIHBI, yclIoBUA pacnipocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
W juymmHAa BOJHBL. llomepeunsie W mpojoibHBIE BOMHBL WHTepdepenins u mudpakius
MEXaHUYECKUX BOJH.

3Byk. CKopocCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCJIOBHUS M3JIyY€HUs AJIEKTPOMATrHUTHBIX BOJH. B3aumuas
opueHranusi BektopoB E, B, V B snexrpomaranutHOi BosHEe. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHE, MpeloMIIeHue, TMoispu3anus, Aaudpaknus, wuHtepdepenius. CKOpoCTh
3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 31€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3IeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLIMIIBI paAHOCBSI3U U TeleBUACHU. Pagnonokarus.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.



TexHHUUeckue ycTpoicTBa M NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3BYKOBasl JIMATHOCTHMKA B TEXHHUKE W MEIUIIMHE, pajap, PaAHONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tesnedon, CBY-meus.

Jlemoncmpayuu

O0pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneb6:mromieecs Te10 Kak HCTOYHUK 3BYKa.

HaGmronenue otpaxeHus U mpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Habmonenue unrepdepeHunu u AuQpakiini MEXaHHUECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmoieHne CBS3M TPOMKOCTH 3BYKAa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KOJICOaHMIA.

HccnegoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHWE, IPEIOMIICHUE,
noJisipu3anus, U pakius, THTephepeHITns.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonuHeitHoOe pacipocTpaHeHHEe CBETa B OAHOPOJIHOM Cpejie.
JIy4d cBera. ToueyHBII ICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHsl cBeTa. [locTpoeHHe H300paKeHUN B IIIOCKOM
3epKajIe.

[Ipemomiienne cBeTa. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTellb
npenomiieHusa. IlomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJTHOTO BHYTPEHHETO
OTpPaXKEHUA.

Hucnepcus cBeta. CiioxHbIN cocTaB 0enoro cera. L{ser.

CoOwuparonue ¥ paccewBarolue JIMH3BL TOHKas JnuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CUJIa TOHKOW JInH3BI. [locTpoeHne n3o0pakeHui B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. DopMysa TOHKOW JIMH3BI. Y BEJIMUYEHUE, 1aBaeMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. WuTepdepenmus cBera. KorepeHTHbIE WCTOYHHWKH. Y CIIOBUS
HaOJIOZICHUSI MAaKCHMYMOB 1 MUHIMYMOB B HHTEPGEPEHIIMOHHOM KapTHUHE OT ABYX CHH(pA3HBIX
KOI€PEHTHBIX UICTOYHUKOB.

Hudpakius cBeta. Jludpakumonnas pemeérka. YciaoBHE HAOMIOJACHUS TIJIABHBIX
MaKCHUMYMOB TIpHU TaJIeHU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHudyeckue yCcTpoOWCTBa W MPAKTHUYECKOE NPUMEHEHHWE: OYKH, Jyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI OMNTHKA, AU(PPAKIHOHHAS
pemeTKa, TOISTPOUST.

Llemoncmpayuu

[IpssiMonMHEITHOE pPACHPOCTPAHEHHE, OTPAKEHHWE M IMpesoMiieHHe cBeTa. OnThuueckue
pudOpHI.

[TomHOE BHYTpeHHEE OoTpaxeHue. MoJies CBETOBOIA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Mopaenu MUKpOCKOIIa, TeJIeCKomna.

Habmonenue naTEepdepeHIIny cBeTa.

HaGmonenne nudpakmnuu ceera.

Habntoienue nucnepcuu cBera.

[TonyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEHIETKH.



HaGnronenue nosspusanuy cBeTa.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
N3mepenue nokasaresns IpeaoMIIeHUs CTEKIIA.
UccnenoBanue CBOMCTB N300paKCHHM B JIMH3AX.
Habnronenue nucnepcuu cBerta.
Pa3nes 6. OcHOBBI cielUAJILHON T€OPUH OTHOCUTEIbHOCTH
I'paHnLIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. llocTynaTel cnienualbHOW TEOPUH
OTHOCUTEJILHOCTH: HMHBAPUAHTHOCTb MOAYJIS CKOPOCTH CBE€Ta B BaKyyMe, IIPUHLUI
OTHOCHUTEJIbHOCTH DWHILTEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aM€EIJIEHHE BPEMEHHU U COKPAILIEHUE JITTUHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13bp MaccChl ¢ SHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTULBI. DHEPIUs MOKOS.
Pasznen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonsl. ®opmyna [Inanka cBsizu sHEprun HOTOHA C €rO YACTOTOH. DHEPTUS U UMITYIIEC
dboToHa.
OtkpeiTue u wuccienoBanue Qorodpgdexra. Ombitet A. I'. CroneroBa. 3aKOHbI
doroaddekra. Ypasaenue DitHmreirina s Gororddexra. «KpacHas rpanuna» porospdekra.
Hasnenue ceera. Onpite [1. H. Jlebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHHueckue yCTpOHCTBA M IpPaKTHUYECKOE NpUMEHeHHue: (oTorneMeHT, (GOoToaaTUHK,
CoJIHEYHas OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®DoTor(h ekt Ha yCTAHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHelIHero ¢poroaddexra.
Cseroauos.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -yactuul. [lnanerapnas
mojenb atoMa. Iloctymnarel bopa. U3nyuenue n mornomeHre GOTOHOB IpU MEpexoje aToMa ¢
OJIHOTO YpOBHSI SHepruu Ha Apyroil. Buabl cnextpoB. CHekTp YpOBHEW 5SHEpPruUHM aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactuil. Bonusl e bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JIyUEHHE.
TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM aHaJIN3
(crieKkTpocKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pesepdopna.
Omnpenenenye JJIMHbBI BOJIHBI Ja3epa.
HaGnronenue nuHeHyaTbIX CIIEKTPOB U3IYUYESHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul
HaGumoteHne MMHERYaToro CreKTpa.
Tema 3. Amomnoe s0po



OKCIIEpUMEHTBI,  JOKa3bIBAlOUIME  CJIOXHOCTb  CTPOCHUSA  sjpa. OtkpeiTHE
panuoaktuBHOCTH. OTBITH Pe3epdopaa mo onpeneneHuio coctaBa paJuoakTUBHOTO H3ITyUeHHS.
CsoiicTBa anbda-, 6eTa-, raMmma-u3inydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpeiTue TpoTOHa W Heitpona. Hyknonnas monens siapa [eiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio sapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['aMmma-usnyuenue. 3aKoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBs3U HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

Snepusble peakuun. [leneHne u cuHTE3 A1€EDP.

Snepubiii peaxktop. Tepmosnepublii cunHte3. IIpobmembl M MEpPCHEKTUBHI  SAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIeKThI SAEPHON SHEPTeTUKU.

OnemeHTapHble YacTHLBI. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH YIEMEHTAPHbBIX YACTHII.

OyHnaMeHTaIbHbIE B3auMoecTBUSA. EAMHCTBO (hru3ndyeckoil KapTHHBI MHpa.

TexHuyeckue ycTpolCTBa U MPAaKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa BuibcoHa,
SIEPHBIA peaKkTop, aTOMHAasE Oomoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuu sxcnepumenm, nabopamopnule pabomul

HccnenoBanue TpekoB dacTuil (10 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DjieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Ortanbel  pa3BuTusi  acTpoHoMuu. llpukiagHoe W MHMpPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bup 3Bé3aHoro Heba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JABHKEHHE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpamMma «CIEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3N TJIaBHOM
IoCIeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAEHNH U 3BoItoLnu CoslHIA U 3BE31. DTalbl KU3HU 3BE3I.

Mneunsiii [1yTs — Hama ["anmaktuka. [Tonoxxenne n nmxenue Comnna B ['amaktuke. Tumbt
rayiakTuk. PaguoranakTiku u kBazapel. YEpHBIE ABIPHI B SApPaX ralaKkTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Paszberanue ramaktuk. Teopus
Bonsioro B3peiBa. PenukroBoe uznyueHue.

Macmrabnas ctpyktrypa Beenennoit. MeraramakTuka.

Hepeménnbie npo0ieMbl aCTpPOHOMUM.

Yyenuueckue nabnrooenus

Habmionenust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIPEJIeNIEHUS TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus 1 sipkue 3BE31bl.

Hab6mronenus B Teneckon JIynsl, mianer, Mieunoro [TyTu.

O0o0marniee NOBTOPeHUE

Ponp ¢u3uku M acTpOHOMHH B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COLMUATBHON |
TUYECKOH cdepax AEATEIIbHOCTH 4YeJIOBeKa, pPOJib M MECTO (PHU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HayyHOW KapTHMHE MHUpaA, pPOJIb (PU3MUECKOW TeopuH B (OPMHPOBAHUU



MpeCTaBICHUN 0 PU3NYECKOM KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUPA B 00ILIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE.

MesxknpeaMeTHble CBSI3H

N3yuenne xypca ¢usumkun 06a3oBoro ypoBHS B 11 Kitacce OCyIIECTBISIETCS C yYETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMH MAaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nouwsmus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHHSA:
sBIICHUE, Hay4YHbIH (pakT, rumoresza, (usmyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M WX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOAHBIC SJEMEHTAPHBIX (DYHKLUH,
MpU3HAKU 000U TPEYTOJIbHUKOB, OTPEIeIeHNE TUIOIIAIU TUNIOCKUX GUryp u oobéma te.

buonocus: snekTpuyeckue SIBICHUS B KUBOW MpHpone, KolebaTelabHbIe IBIKEHHUS B
JKUBOM TIPUPOJIE, ONTUYCCKUE SIBIICHUS B JKUBOW MPHUPOJE, NCHCTBUE pagualiil Ha >KUBBIC
OpTraHU3MBI.

Xumusa: CTpOeHHE aTOMOB M MOJICKYJ, KpHCTalIM4ecKass CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00pa30BaHMs KPUCTATIIMYECKON PEMIETKH, CIEKTPAIbHBIN aHaH3.

l'eoepaghus: marHUTHBIE TIOMIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX Py, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, MpeACKa3aHue 3eMJIETPSCEHUH.

Texnonoeus: TMHUM DIEKTPOIEpead, TEHEPaTOp MEPEMEHHOTO TOKa, dJEKTPOIBUTATEb,
WHAYKIIMOHHAS T1e4Yb, pajap, PaJuoONpUEMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBU-mneus,
NPOCKIIMOHHBIH arnmapar, BOJOKOHHAsI OTITUKA, COJIHEYHasi OaTapesl.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE CPEJHEI'O OBLHIETI'O OBPA3OBAHUSA

OcBoenue yudeOHOro mpenvera «@usmka» Ha ypoOBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBII  ypOBEHB) JIOIDKHO  O0OECNEYHMTh  JOCTHIKCHHE  CICAYIOIIMX  JINYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE pe3yabTaThl OCBOCHHUS yueOHOro mpenmera «Dusnka» IOHKHBI OTPaXKaThb
TOTOBHOCTh M CTIIOCOOHOCTH OOYyYaromUuXcsi PyKOBOJICTBOBATHCS C(HOPMHPOBAHHON BHYTPECHHEU
MO3UIMCH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPWCHTAIlMi, ITO3UTHBHBIX BHYTPCHHHX
yOeXAeHW, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHIICKOTO  0oOIIecTBa,
paciIMpeHne XU3HEHHOTO OIbITa U OMbITA JACATEILHOCTH B IMPOLIECCE pealn3allid OCHOBHBIX
HaTPaBJICHUN BOCIIUTATEIIEHON IEATEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpaxxaaHCcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMH  OO0ydYaromerocss Kak akTUBHOTO H
OTBETCTBEHHOT0 YJIEHA POCCUICKOr0 00IIeCTBa;

MPUHATHE TPAJUIIMOHHBIX OOIICYCIIOBEYCCKUX TYMAHUCTHUYCCKHX M JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIbHOCTh B HHTEpEcax TIpakIaHCKOTro oOliecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMU HWHCTHUTYTAMH B COOTBETCTBHH C WX
GYHKIUSAMHI U Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapHOM M BOJOHTEPCKOM NESATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS



c(hOpMUPOBAHHOCTH POCCUIMCKON TpaIaHCKON MICHTUYHOCTH, MATPHOTU3MA,

[ICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHUSAM POCCHHUCKUX
yu€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CHOCOOHOCTh OLIEHUBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YIEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3C¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYILErO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpeC K pa3nuuHbiM cdepam npodecCHOHATbHONW JESTeNbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHMKOH, YMEHHME COBEpIIaTh OCO3HAHHBIA BHIOOp Oynaymiei
npodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMIO B 00JaCTH (PU3HUKH Ha
MPOTSKECHUH BCE KU3HU;

6) IK0JIOrH4Y€eCKOr0 BOCTUTAHUS

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYpBl, OCO3HaHHWE TJO0ATBHOTO XapakTepa
9KOJIOTUYECKHX MPOoOIIeM;

IUIAaHUPOBaHME M OCYILIECTBICHHE JIEHCTBMI B OKpY’KaIOIIEW cpelle Ha OCHOBE 3HAHUS
L[eJIel YCTOMYMBOTO PA3BUTHS YEJI0BEYECTBA;

pacupeHre OmbITa JEATENPHOCTH SKOJOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUU 10 (PU3UKeE;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (U3NIECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh B TPOIECCE M3YUCHUST (PU3UKU
OCYIIECTBIISATH MIPOEKTHYIO M UCCIIEI0BATENBCKYIO NEATEIIbHOCTh MHIUBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3zoBble Jlornueckue aeiicTBUA:

CaMOCTOSITENIbHO (hOpMyJIHpoOBaTh U aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNIATH IeNTN IeATSILHOCTH, 3a1aBaTh MapaMeTPhl U KPUTEPHUU UX JOCTHIKCHHS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHSI B PACCMAaTPUBAEMBIX (DU3UUYECKUX SIBICHUSX;

pa3palaThIBaTh IUIaH PEHICHUs MPOOJIEeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HEMaTepPUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHWBATh COOTBETCTBHE PE3YJBTATOB IIEIISIM,
OILICHUBATh PUCKU MOCJEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATb M BBIMOJHATH pabOTy B YCJIOBUAX peajJbHOro, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MTPH PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

BIQ/IETh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU TMOHATUAMH W MeToAamMH (pu3mdeckoin

HAYKWU;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIEAO0BATEIbCKOM U MPOEKTHOM NeATENbHOCTH B 00JNacTh
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB PEICHHs 3a7a4
(buznyecKoro copepx aHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMUS,

BJIQ/IETh BHJAMU JEATEIBHOCTH IO IMOJYYEHHIO HOBOT'O 3HAHHS, €r0 HHTEpIpEeTallH,
npeoOpa3oBaHUI0O M MPUMEHEHUI0 B Pa3MYHBIX YYEOHBIX CHUTyallUsX, B TOM 4YHUCIE TMpHU
CO3/IaHUU YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TPUYHMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aady, BBIABUTATH
TUNOTe3y €€ pelleHHs, HaxXxOAuTh AapryMEHTHI IJIs JO0Ka3aTelbCTBA CBOMX YTBEPKACHUI,
3aJjaBaTh MapaMeTpPhbl U KPUTEPHUH PEIICHUS;

AQHAJIM3MPOBATh IMIOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHUYECKHU
OLICHMBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOpPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BATEIbHOW NEATEIHHOCTH, B
TOM YHCJIE IIPU U3YYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb IEPEHOCUTH 3HAHUS 10 (PU3HUKE B IPAKTUUYECKYIO 001aCTh KU3HEACATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIEC UJIEU, IPEAJaraTb OPUTHHAIbHBIE TOAXOAbI U PEIICHMUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIa/IETh HABBIKAMM TOJy4YeHUs HHMOpManuu (GU3NYECKOTO COJEp)KaHUs M3 HCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IOWCK, aHaJIW3, CHUCTEMAaTH3alUI0 U
UHTEPIIPETANIO HH(POPMAIIMH Pa3IMYHBIX BUIOB U (DOPM IIPEICTABICHHSI,

OLICHUBATh JJOCTOBEPHOCTH WH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIIeHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33Ja4 C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, PeCypcocOepekeH s, PABOBBIX U
ATUYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€30MacHOCTH;

co3/aBaThb TEKCTbl (U3UYECKOTO COAEpX aHUs B pa3InyHbIX QopmaTax ¢ Yy4ETOM
Ha3HayeHWs: UWHGPOpPMAlMM U IIeJIEBOM  ayAUTOpUH, BBIOMpas ONTUMAIbHYIO (dopMy
IPEJICTaBICHNS U BU3YyaIU3alUH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUSA:

OCYIIECTBIIATH OOIICHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH €ATEIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYAIlMi U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U MCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHON paOOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4y€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)0ro 4jeHa KOJUIEKTHBA;

MPUHUMATh 1E€JTM COBMECTHOM JESITENIbHOCTH, OPraHW30BBIBATH M KOOPJIUHUPOBATH
JIeHCTBUS 1O €€ JOCTH)KEHMIO: COCTaBISATh IJIAaH JACWCTBUN, paclpeleNiaTh polid ¢ YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)JIOTO YYaCTHHKA KOMAaH/bI B OOIIUI pe3ynbTar
1o pa3zpabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBbIE IMPOEKTHI, OLICHUBATh WJAEU C IO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;



OCYIIECTBIISATh TO3UTHBHOE CTPATETUUYECKOE TIOBEJIEHHE B PA3IMYHBIX CHUTYaIlHsX,
MPOSIBIISITH TBOPUYECTBO U BOOOPAKECHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHble YHUBEpPCcAJIbHbIE YUeOHbIEe 1eHCTBUS

Camoopranm3amnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENbHYIO ACSITENBbHOCTh B oOnactu (pU3MKU U
ACTPOHOMUU, BBISIBJISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PAcUYECTHBIX M KAueCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHSI TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIOLIUXCA PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPENOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacHIMpATh paMKH y4e€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTEHUH;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelieHue;

OIICHUBATbH MPHOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JBPYAMIMH B 00JIaCTU  (PUBHKH,
MTOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAIbHbI HHTE/IEKT:

JaBaTh OIEHKY HOBBIM CHUTYallMsM, BHOCHTH KOPPEKTUBBI B JESATEIHHOCTH, OLICHHWBATH
COOTBETCTBUE PE3YJIBTATOB LIETISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICJTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCTIOJIb30BATh MPUEMBI pe(hJICKCUU JIJIsl OLICHKH CUTYaIlUH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U ApI'YMEHTHI JPYTUX IPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHMMAsi CBOM HEIOCTaTKH U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce qocTikeHNs TIMYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI 110 (DU3HKE TSI
YPOBHSI CpeHEro o0IIero oopa3oBaHus y O0O0y4arolUXCs COBEPUICHCTBYETCS SMOIMOHATbHBIN
WHTEIJICKT, MPEANONIaranmi copMIUpOBaHHOCTD:

CaMOCO3HAHUs, BKJIFOYAIOMIETO CIIOCOOHOCTh TOHMMATh CBOE YMOIIMOHATILHOE COCTOSTHUE,
BUJICTh HAIIPABJICHUS Pa3BUTH COOCTBEHHOW dYMOIMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeTyJIHPOBaHHS, BKITIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHATHHBIM
WU3MEHEHUSM U TMPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHIKCHHMIO IENH H YCIeXy,
ONTHMU3M, HHUIIUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONICH CIMOCOOHOCTh MOHMMATH IMOILMOHAIBHOE COCTOSIHUE APYTHUX,
YYUTBIBATh €T0 MPU OCYIIECTBICHUH OOIIEHHS], CTIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHHUS C APYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTh KOHQIUKTHL.

MNPEJIMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 10 kJjacce mpeMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTD Y OOYJAIOIITUXCSI YMECHHM:



JIEMOHCTPHPOBATh HA MpUMEpax pojib U MecTO (U3UKU B (HOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IIPAKTUYECKOU
JIeSITeILHOCTH JIFOICH;

YUNUTBHIBaTh TPAHUIBl NPUMEHEHHs] H3YYEHHBIX (PU3MYECKUX MOJeNiel: MaTephalibHas
TOYKa, MHEpLHaJbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TENO, UACANbHBIM ras, MoJenu
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUUECKUHN 3apsi] IPU pPELICHUU
bu3nUecKux 3aaad4;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBM)KEHHE, CBOOOJHOE MaJeHUE Ted,
JIBIDKEHHE TI0 OKPY)XKHOCTH, WHEpUHUs, B3auMojencTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XUIKOCTeH M TBEPIBIX Tes, U3MEHEHHUEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJaxeHNnN), TEIJIOBOE paBHOBECUE, UCIIAPEHHE, KOHCHCAIU, IUIaBJICHUE, KPUCTAIIM3aLHs,
KHUIIEHUE, BJIAJKHOCTH BO3]lyXa, MOBBIIICHUE AABJICHUS a3a IPU €ro HarpeBaHUU B 3aKPBITOM
CoCyZie, CBfI3b MEXKIy IapaMeTpaMH COCTOSIHMS ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPs/I0B;

OIKCHIBATH MEXAHUYECKOE JBUKECHUE, HCIOJB3YS (PU3NUYECKHE BEIMYMHBI: KOOPIMHATA,
IIyTh, MEPEMEILLIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHA, UMIIYJIbC Tejla, KHHETHYeCKas
SHEprusi, MOTEHLHUalbHAas SHEPIus, MeXaHUueckas paboTa, MexaHM4YecKas MOUIHOCTh; IpU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH MCIOJIB3YEMBIX BEJIMYMH, UX
0003HaYCHHS ¥ €IMHHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIUYHHY
C IpyTUMU BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOICTBA TEN W TEIUIOBBIE SIBJICHHUS, HCIOJB3YS
(Gu3nueckue BEJIMYMHBL: JIABJICHUE Ta3a, TEMIEepaTypa, CpelHAs KHUHETHYeCKas »JHeprus
XaOTUYECKOTO [JBMKEHUS MOJIEKYJ, CPEIHEKBAaIpaTHYHAas CKOPOCTb MOJIEKYJ, KOJNYECTBO
TETUIOTHI, BHYTPEHHSSI dHEPrusi, padora rasza, Ko3(pQHUIMEHT MOJE3HOTO JIEHCTBUS TEIUIOBOTO
JIBUTATEIS; IPU ONMCAHUU MTPABUIIBHO TPAKTOBATH (DU3UYECKHI CMBICI MCIIOIb3YEMbIX BETHYHH,
ux O0O0O3HAa4YeHWs] U EeAWHUIIBI, HAXOOUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIUYHNHAM;

ONMCHIBATh U3YUYECHHBIE 2JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONIB3YS (PU3NUYECKUE BEJIMYUHBI: AJIEKTPUUYECKUH 3apsisl, 3JIEKTPUUYECKOE IIOJIE,
HANpsOKEHHOCTh  TOJIS,, MOTEHLMal, pPa3sHOCTh IOTEHIMAJIOB; IpPU ONUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MYECKUIM CMBICT MCIOJB3YEMbIX BEIMYMH, UX OOO3HAueHWs M E€AMHUIBL;
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMUUHY C JPYTUMHU BETUYNHAMM;

AHAIM3UPOBATh (PU3NYECKUE TMPOILECCHl M SIBICHUS, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
MPUHLUIBE: 3aKOH BcemupHoro tarotenus, |, Il u |1l 3akonsr HeioToHa, 3aKOH coxpaHeHus
MEXAHUYECKOM YHEPIUM, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYNEPIIO3ULNUN CUII, TIPUHLUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpEJHEH KHWHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCONIOTHOM TeMIepaTypol, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JECHCTBUS MAIIUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pas3inyaTh yCIOBUSA UX O€30IIaCHOTO UCIIOJIb30BaHUS B IOBCEHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI I10 HCCIICAOBAHUIO (PU3MUYECKUX SBIEHUH U TPOLIECCOB C
UCTIOJIb30BaHUEM TPSMBIX M KOCBEHHBIX HW3MEpEHui, npu 3ToM  (GOPMYIHPOBATH



npobieMy/3agadyy M TUINOTE3y Yy4eOHOro SKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
NPEIOKEHHOTO 000PYAOBaHUSL, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOIBI;

OCYIIECTBJISATh MPSMbIE U KOCBEHHBbIE H3MEpEHUsS (U3MUYECKUX BEIUYHMH, IPU ITOM
BbIOMpATh ONTUMAIBHBIA CHOCO0 M3MEpPEHUs M MCIOJIb30BaTh W3BECTHBIE METOJbI OLEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (HU3MUECKUMH BEIMYMHAMH C HCIOJIb30BaHHEM
OpSIMBIX M3MEPEHMH, IPU 3TOM KOHCTPYHMpPOBAaTh YCTAHOBKY, (DUKCHUpPOBATh pE3YJIbTaThl
HOJYYEHHOHW 3aBUCUMOCTU (PU3NYECKUX BEJIWYMH B BHUJE TaOiMIl U IpaUKOB, J1e1aTh BBIBOJbI
II0 pe3yJIbTaTaM MCCIIEA0BaHNUS;

cobmoiaTh MpaBuja 0€30MacHOro TpyAa IpU TMPOBEIECHHHM HCCIEAOBAaHUM B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4E€OHO-UCCIIEOBATEIbCKOM UM MPOEKTHOW JESATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1aOOPaTOPHOr0o 000PY0BaHUS;

pematb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIOJIb3Ys
¢u3nueckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud BHIOMpATh (PU3NYECKYIO
MOJIENIb, BBIICNATh (U3NYECKHE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBIE IS €€ pelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOIO 3HaUeHUs! (PU3MUEeCKON BEINYHHBI,

pelarb KayeCTBEHHBIE 3aJayd: BBICTPAMBATH JIOTUYECKH HENPOTHUBOPEUUBYIO LICTIOUYKY
paccyXIeHUl C OMOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHHUS;

UCIOJB30BaTh IPU pELIEHWH Y4YEeOHbIX 3aJad COBPEMEHHblE HH(OpPMAalMOHHBIE
TEXHOJIOTUM I TIOMCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALMM U IPEICTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIpHOW HMH(OpMaluM, MOIYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOIYYaeMyt0 HH(OpMaLIHIO;

NPUBOJUTH MPHUMEPHI BKJIAla POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3HKOB B Pa3BHTHE
HayKH, 0ObACHEHHE IIPOLIECCOB OKPYKAIOIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHUYECKHE 3HaHUS 1O (U3UKE B TOBCEJHEBHOM JKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MU OOPAIICHUN C TPHOOPAMH U TEXHUUECKUMHU YCTPOMCTBAMH, IS
COXpaHEHHUS 3/I0POBbS U COOJIOJICHNSI HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAIOIeH cpene;

paboTaTh B IPYIIIE C BBHIIOJHEHUEM Pa3INYHBIX COLUANBHBIX POJIEH, TUIAaHUPOBATh PpadboTy
IpyNIbl, palMOHAIBHO paclpelensaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENIBHOCTh B
HECTAaHJAPTHBIX CUTYyallMsX, aJ€KBaTHO OLIEHMBATH BKJIAJ Ka)KJOTO U3 YYACTHUKOB IPYIIILI B
pelIeHrne paccMaTpUBaeMON MPOOIEMBI.

K xoniny oOyuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTDH Yy OOYUAIOLIUXCSI YMEHUI:

JEMOHCTPHPOBATh HA MPUMEpax pojib U MecTO (U3UKU B (OPMHUPOBAHUN COBPEMEHHOMN
Hay4YHOM KapTUHBI MHpA, B Pa3BUTUN COBPEMEHHON TEXHUKH M TEXHOJOTHM, B NMPAKTUYECKOU
NeSITebHOCTH JIIOJIeH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTBIBATh T'PAHMLBI TPUMEHEHUS HW3YUYEHHBIX (PU3UUECKUX MOJAENCH: TO4YeUHbIH
JJIIEKTPUYECKUHN 3aps], JIyd CBETa, TOYCYHBIM MCTOYHUK CBETA, SACPHAs MOJEIb aTroMa,
HYKJIOHHasi MOJI€JIb @aTOMHOTO Si7jpa IPU pelieHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
9JIEKTPOJVHAMUKN U KBAaHTOBOW (PU3MKM: 3JIEKTpUYeCKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aUMOJCHCTBHE MAarHuTOB, JJIEKTPOMArHUTHAs
WHIYKIUSA, JACUCTBME MAarHUTHOIO IIOJIS HA IPOBOJHMK C TOKOM M JABWXKYIIUKCA 3apsn,
3JIEKTPOMArHUTHbBIE KOJICOAHUS U BOJIHBI, IPSAMOJIMHEHHOE paCIIPOCTPAHEHUE CBETA, OTPAKECHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJSIpU3alUs CBeTa, JUCIEPCUs CBETa,



dotoanekrpudeckuii 3GdexT (hoTodddheKT), CBeTOBOE NaBiieHHEe, BOSHUKHOBEHHE JTUHEHIATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs! M HCKYCCTBEHHAS PaIMOAKTHBHOCTE;

OIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUICCKYIO TTPOBOAMMOCTE PA3IUYHBIX CPE) U JJICKTPOMArHUTHBIC SBICHUS (IIPOIECCHI),
UCTIONB3Ysl (U3NYECKUE BEIMYMHBL: SJICKTPUYECKUN 3apsijl, CHIa TOKa, SJIEKTPHUUECKOe
HaNpsDKEHUE, SJIEKTPUUECKOE COMPOTUBIICHUE, PA3HOCTH MOTSHIIHAIOB, SJIEKTPOABMKYIIAs CHJIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TOJisA, cmia Ammnepa, cwia JIOpeHIa, WHIyKTHBHOCTB
KaTYIIKH, HEPrUsl DJIEKTPUUECKOr0 M MAarHUTHOTO TOJIeH, MEepUOoJ M 4YacToTa KosiebaHWil B
KoJie0aTeIbHOM KOHTYpE, 3aps] U cujla TOKa B MPOIECCe TAPMOHHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHuii, (hOKyCHOE pacCTOSHHE WM ONTHUYECKas CHUlia JUH3bI, NPU OMNHUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYCCKHH CMBICT HCIOIB3yeMbIX BEIWYMH, WX OOO3HAYCHHUS W CIUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C APYTUMHU BETUUYUHAMU;

ONKCHIBATh M3y4YEHHbIE KBAHTOBBIE SBJICHHS W TPOIECCHI, HCIONb3Yyd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPTUS U
UMIyIbC (OTOHA, IMEPHOJ TOJypacraaa, SHEPTHs CBSI3U aTOMHBIX SJAEp, MPH OINHUCAHUU
MPaBWJIBHO TPAKTOBATh (U3NYECKUI CMBICI HCIOJNb3yEeMbIX BEIMYMH, WX OOO3HAUYECHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONIUE NAaHHYIO (DU3MUECKYIO BEIHYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYeHUE (PU3UUIECKON BEIMYMHBI,

AHATM3UPOBATh (PU3WYCCKUE TIPOICCCHI M SIBJICHUS, UCIONB3YS (U3NYECKUE 3aKOHBI U
OpPUHLUIB: 3akoH OMa, 3aKOHBI TOCIEAOBATEIbHOTO U MAPAIENbHOIO COEIUHEHUs
MPOBOAHMKOB, 3akoH JDkoyns—JIeHna, 3akoH AJIEKTPOMArHUTHOW HMHIYKIUH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHHUsI CBETAa, 3aKOHBI OTPAKCHHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
cBeTa, ypaBHeHWEe OWHIITEHHAa I (oTodd(deKTa, 3aKOH COXpPaHEHUS JHEPrUH, 3aKOH
COXpAaHEHUS HMIIYJIbCA, 3aKOH COXpPaHEHHsl DSJEKTPUUECKOro 3apsia, 3aKOH COXpaHEHUs
MacCcOBOTO 4YHCIa, MOCTynaThl bopa, 3aKOH paJMOaKTUBHOTO pacmhaaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOpPMYIIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAXKECHHUE W YCIOBUS (TPaHHUIIBL,
00acTH) NpUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOpPA WHIYKIIMA MArHHTHOTO TOJISI MPOBOJHHKA C TOKOM,
cuiibl Amnepa u cuisl JlopeHria;

CTPOUTH M ONKCHIBATh N300pakeHNe, CO3/1aBaeMOe TNIOCKHM 3€PKaJIOM, TOHKOH JTMH30M;

BBITIOJTHATh JKCIICPUMEHTBI 110 HWCCIICOBAHHIO (DH3UYCCKHX SBICHHA W TIPOIIECCOB C
UCTIOJB30BAaHUEM TIPSAMBIX W KOCBCHHBIX HW3MEpPEHHH: TMpU 3TOM  (HOpMYIHpPOBATH
npobiieMy/3ajadyy W TUNOTE3Y Y4eOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYA0BaHUS, IPOBOJAUTD OTBIT U POPMYITUPOBATEH BHIBO/IBI,

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIMYUH, TPH ITOM
BBIOMpATh ONTHUMAIBHBIN CIOCO0 W3MEPEHUS M HCIOJIb30BaTh W3BECTHBIE METOJbI OICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIMYUH C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUM:
IIPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTaThl MOTYYCHHOW 3aBUCUMOCTHU
dbusznyeckux BENUYMH B BHAE TaOMUI] W TpaduKoB, [eiaTh BHIBOABI MO pe3yjbTaTaMm
UCCJIEJIOBAHMUS,

coOnrofaTh mMpaBwia O€30MacHOrO Tpyda MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO IKCIEPUMEHTa, Y4eOHO-MCCIICAOBATEILCKOW UM TMPOEKTHOW JIEATENBHOCTH C
MCIOJIb30BAaHUEM HU3MEPUTEIbHBIX YCTPONUCTB U 1JaOOPaTOPHOT0 000pyA0BaHUS;

pemats pacu€THBIE 3aJa4ll C SIBHO 3a/JIaHHON (PU3WYECKOW MOMAENbI0, HCIONIb3Ys
dbuznyeckue 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BHIOMPATh (PU3UIECKYIO



MOJieJb, BBIIEIATh (PU3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOIUMBbIE NS €€ pelleHus,
MMPpOBOAUTD paC‘-IéTBI " OICHHUBATDH PCAJIIbHOCTD MOJIYUYCHHOT'O 3HAUCHU A (bHSH‘IGCKOfI BCINYHHBI,

p€maTe Ka4C€CTBCHHLIC 3aJadr: BBICTpAWBATHh JIOTMYCCKH HCEIIPOTHBOPCUYMBYIO LCIIOYKY
paccyXJIeHH ¢ ONOPOi Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS,

UCIIONB30BAaTh TMPU pElIeHWH Y4YeOHbIX 3aJad COBPEMEHHble HH(OpPMAIIMOHHBIE
TEXHOJIOTHUH I TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIPETAlMM U TPEJCTaBICHUS Yy4eOHOH u
HAyYHO-TIOMYJISIPHON HWH(POPMAIMK, TOTYYEHHON M3 pPa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATh MOIy4YaeMyro HH(popMaIuio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3IuiaTh
YCIIOBUS MX O€30MMaCHOTO UCTIOIh30BaHUS B TIOBCETHEBHOM KU3HU;

PUBOJIUTH NMPUMEPHI BKJIA/Ja POCCUICKUX U 3apyOE€KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bACHEHHE MPOIIECCOB OKPYKAIOUIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHYECKWE 3HaHWA 10 (U3UKE B TOBCEAHEBHOW KH3HU IS
obecrnieueHns 0€30MacHOCTH MPHU OOpAIIEHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXpPaHEHHS 3JI0POBbS U COOJIOJICHUSI HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpee;

paboTaTh B TpYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COIUANBHBIX pOJIeH, TUIaHUPOBATh paboTy
TPYNIbl, palOHAIBHO paclpenessiTh OOS3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTh B
HECTAaHJAPTHBIX CUTYallMsIX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)XKJIOI'O M3 YYaCTHUKOB T'PYIIbI B
peleHre paccMaTpuBaeMO POOIIEMBI.

TEMATHUYECKOE INTAHUPOBAHHUE
TemaTtuueckoe MIAHUPOBAHUE COCTABICHO C YUETOM paboueii mporpaMmbl BOCIIUTAHUS.

[Torennman maHHOrO y4eOHOrO mMpeaMera OOECIeYMBACT PEATH3AIMI0 CIECIYIOINX LEIEeBhIX

NpUOPUTETOB BocuTanus odyuaromuxcst COO:

I{eneBbie OpUEHTUPBI PE3YIBTATOB BOCIIMTAHUS

1. I'paxk1aHCKO-NIATPUOTUYECKOE BOCIIUTAHUE:

e 3HAIOIIHUN ¥ JIFOOSIIIIUN CBOIO MAJIYIO POJIMHY, CBOWM Kpai, IMEIONIHIA TpecTaBiieHne o Poauae
— Poccuu, ee TeppuTopun, pacioioKeHUH;

e CO3HAIOLUI MPUHAIJIEKHOCTH K CBOEMY HapoAay U K oOmHocTH rpaxiaaH Poccun,
MPOSIBJISIONINN YBaXKEHUE K CBOEMY U APYTMM HapoAam;

e IOHUMAIOIIMHA CBOIO CONPUYACTHOCTh K MPOILIOMY, HACTOSIIEMY U OyIyLIEMY POJHOTO Kpas,
ceoelt Ponunsl — Poceun, Poccniickoro rocynapcrsa;

e IOHUMAIONIMKM 3HAaYEHHE TPa)XJTaHCKUX CHMBOJOB (TOCyJapcTBEHHas cHMBOJMKa Poccuw,
CBOETO pEruoHa), Mpa3JAHUKOB, MECT IIOYMTAHHUSA TepoeB M 3amMUTHUKOB OredecTBa,
MPOSIBJIAIONINN K HUM YBAKECHHE;

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

e IPUHUMAIOIINI Y4acTHe B )KU3HU Kjacca, 001ieoopa3oBaTelbHON OpraHu3aluy, B JOCTYIHON
10 BO3PAacTy COLMAIbHO 3HAYMMOM 1E€ATEIbHOCTH.

2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTaHUE:

e YBAXAIOIIUN JTYXOBHO-HPABCTBEHHYIO KYJbTYPY CBOEH CEMbH, CBOETO Hapojaa, CEMEHUHbIC

LIEHHOCTH C YYETOM HALlMOHAJILHOM, PEJIUTMO3HON IPUHAICKHOCTH;

e CO3HAKOIIMKI LEHHOCTh KAXKJIOM 4YEIOBEYECKOM XW3HM, NMPU3HAIOIINN WHIWBHUIYaJIbHOCTh U
JIOCTOMHCTBO KaKJI0I'0 YEJIOBEKa;

e J00pOKenaTeNIbHbIM, MPOSBIAIOMIUNA CONEPEKUBAHUE, TOTOBHOCTh OKa3blBaTh I1OMOIIIb,
BBIPQ)KAIOLIMM HENpHUITHE IOBEIEHUs, NPUUYMHAIONIEr0 (U3UYECKUH W MOpaIbHBIN Bpel
JIPYTUM JIFOJSM, yBaXKarOIUI CTapIInX;

e YMEIOWUK OLEHMUBATh IIOCTYNKH C IO3HLIMHM HMX COOTBETCTBHsS HPABCTBEHHBIM HOpMaM,



OCO3HAIONIIUH OTBETCTBEHHOCTh 32 CBOM MOCTYIIKY;

BIIQJICIOIIUN TIPEJCTABICHUSIMHA O MHOTOOOPA3UM SI3BIKOBOTO U KYJbTYPHOTO MPOCTPAHCTBA
Poccuun, wumeromuii mepBOHAYAIbHBIC HABBIKM OOIICHHWS C JIFOJBMH pPa3HBIX HapOJIOB,
BEPOUCTIOBEAHUI;

CO3HAIOLIMKA HPABCTBEHHYKD M JCTETHUYECKYIO LIEHHOCTb JIUTEPATYphbl, POJHOIO s3bIKa,
PYCCKOTO S13bIKa, TPOSIBIIAIONINN HHTEPEC K YTEHUIO.

3. DcreTnueckoe BOCIIMTAHNUE:!

e CIOCOOHBI BOCHPUHUMATh M UYBCTBOBaTh MpPEKpacHOE B OBITYy, TNPHUPOJE, HCKYCCTBE,
TBOPYECTBE JIIOJEH;

e MPOSIBIISIOIINI HHTEPEC U YBAXKEHUE K OTEYECTBEHHOW U MUPOBOM XYA0KECTBEHHOU KYJIbTYPE;

* IPOSIBJIAIOIINAN  CTPEMJIEHME K CaMOBBIPDAKEHUIO B Ppa3HbIX BHJAX XYyI0KECTBEHHOUN
NEeATEIbHOCTH, HCKYCCTBE.

4.

dusnyeckoe BOCIIUTAHHUC, (I)OpMI/IpOBaHI/IC KYJbTYPBl 3J0POBb W SMOLNUOHAJIBHOI'O

Oyaromnonyyus:

OepekHO OTHOCALMICA K (DU3MYECKOMY 3/10pOBBIO, COOJIIOAAIOLINI OCHOBHBIE INpaBUIIA
3I0poBOr0 W Oe3omacHOro st ce0s W JApYyrux Jirojae oOpaza KW3HH, B TOM YHUCIE B
MH(POPMALIMOHHOM cpee;

BJIQJICIOIMNA OCHOBHBIMM HaBBIKAMM JIMYHOM U OOIIECTBEHHONM TUIHMEHBI, OE30MacCHOTO
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

OPUEHTHPOBAHHBIA Ha (U3UYECKOE PA3BUTHE C YYETOM BO3MOKHOCTEW 3/10pPOBbS, 3aHSITHS
(GU3KYIBTYpOH U CIIOPTOM;

CO3HAIOIMKA W IPUHUMAKOIIHWNA CBOKO TOJOBYK) IPUHAMIECKHOCTb, COOTBETCTBYIOIHE €U
ncuxo(u3nyecKkue U NOBEJeHYECKHEe OCOOCHHOCTHU C YU€TOM BO3pacTa.

5. TpynoBoe BoCIUTaHUE:

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

e IPOSIBJIIIOIINN YBa)XKEHUE K TPYHy, JIOAAM TpyAa, OEpeKHOE OTHOILIECHHE K pe3yjbTaTam
TpyZa, OTBETCTBEHHOE NOTPEOIICHHE;

e NIPOSIBJIIOIINN HHTEPEC K Pa3HBIM Mpodeccusim;

e YUaCTBYIOLUIMI B pa3lM4YHBIX BHAAaX JOCTYIHOIO IIO BO3pacTy Tpynda, TPYyIOBOU
JeSITEIbHOCTH.

6. DKOJOrH4eCcKOe BOCIIUTAHUE:

MMOHUMAIOIIUNA LIEHHOCTh MPUPObI, 3aBUCUMOCTh KH3HU JIOAEH OT MPHUPOJIbI, BIHUSIHUE
JIOZICH Ha IPUPOLY, OKPYXKAIOILYIO CPENLY;

MPOSABISAIOMUN JTI000Bb M O€peKHOE OTHOIIEHHWE K MPUPOJE, HENpUSTUE ACHCTBUM,
NPUHOCALINX BPE MIPUPOJIE, OCOOCHHO KHUBBIM CYIIECTBaM;

BBIP@)XAIOLINH TOTOBHOCTh B CBOCH JESITENbHOCTH MPUAEPKUBATHCS SKOJIOTHYECKUX
HOPM.

7. 1LleHHOCTh HAyYHOT'O MO3HAHMS:

° BI:Ipa)KaIOH_II/Iﬁ IIO3HABATCIIbHbBIC HUHTCPCCHI, AKTUBHOCTBD, JHO603H3TCJIBHOCTB )41
CaMOCTOSITENIbHOCTh B IO3HAHUU, UHTEPEC U YBAKEHUE K HAyYHBIM 3HAHUSM, HAYKE;

° 06.]13,[[3.}01]_[1/1171 NNEpBOHAYAJIbHBIMUA NPCACTABICHUAMU O MNPUPOAHBIX W COLUAJIBHBIX
00beKTax, MHOrooOpasuu OOBEKTOB W SBICHUW NPUPOJBI, CBSI3M KUBOH M HEKUBOUN
IPUPOJIbI, O HAYKE, HAYYHOM 3HAHUU;

° I/IMCIOH_[I/Iﬁ NEpBOHAYAJIbHBIC HABBIKU H3.6JIIOI[CHHI>1, CUCTEMaTu3all U OCMBICIICHUSA OIIbITa

B €CTECTBEHHO-HAYYHOU U TYMaHUTAPHON 00JIACTAX 3HAHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJysmnuecTBO 4acoB
Ne HaumeHnoBaHue pa3aesioB U TeM
n/n NMpOrpamMMmblI Bcero
padoThI padoTbl
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O I1IO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2
Utoro mo pazneny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JlnHamuka 7
2.3 3aKOHbI COXpAaHEHUS] B MEXaHUKE 6 1 1
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1
TEOpUU
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1
33 ArperaTHble COCTOSIHHS BEIIIECTBA. 5

®a30BbIe NEPEXOIBI

DJIeKTpOHHbIe (LM (pPpOBbIE)

Konrpoabusie IIpakTuueckne 00pasoBaTeibHbIe PeCypChbl
Bocn. komnoneHr

7

bu6nmmorexa [IOK
https://m.edsoo.ru/7f41bf72

1,2,7

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

7
bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6nmmoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

Hroro no paszneny 24
Paznea 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 1
42 [TocTostHHBIN 3neKTpUyYecKuil TOK. TOKU B 12 1
pa3IMYHBIX cpeaax
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[MPOT'PAMME
11 KIIACC
Kosun4yecTBo 4acoB
Ne HaumeHnoBaHuUe pa3iesioB U TEM
KoHnTpoibHbIe
n/n NMPOrpamMMbl Bceero
padoThI
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHO€ noje. IJ1eKTpOMarHuTHast 1 1
WHIYKITHS
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHu4yeckue 1 3JeKTPOMarHuTHbIE 9
' KoeOanHus
59 MexaHu4ecKue 1 AIEKTPOMArHUTHBIE 5 1
BOJIHBI
2.3 OnTuka 10

IIpakTHYeckue

6,7
bub6nuoreka [JOK

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

bubnuoreka [JOK

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

DJIeKTpOHHbIe (HH(POBbIE)
o0pa3oBaTe/bHbIE PeCypChl,
BOCII. KOMIIOHEHT

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

1,7
bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6nunoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no paszneny

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI cIEIIUATILHOU TEOPUHU

3.1

OTHOCHUTCIBbHOCTHU

Hroro no paszneny

Pasznea 4. KBAHTOBAS ®U3UKA

4.1

4.2

4.3

DneMeHThI KBAHTOBOM ONTHKHU

Crpoenue atoma

ATOMHOE SApO

Hroro no pasaciny

Pazpea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1

DneMEHTHI aCTPOHOMUU U
acTpo(U3UKH

Uroro no pazaeny

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1

O6o061maroniee NOBTOpPEHKE

Uroro no pazpeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

24

4

5
15

7

68

1

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

7

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

7

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

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

1,7
bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

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



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

ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Tema ypoka

du3nka — Hayka O pUpoJE.
HaquHe MCTOABI ITIO3HAHUA
OKpY>Karollero Mupa

Ponb 1 MecTo Qpu3uku B
(bopMHpPOBaHUN COBPEMEHHON
Hay4yHOW KapTUHBI MUDA, B
[IPAKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHn4yeckoe JBUKECHHE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nerxenus. [lepememienue, ckopocTs,
YCKOpEHHE

PaBHOMEpHOE NpsIMOJIMHEWHOE
JIBUKCHHE

PaBHOYCKOpEHHOE NPAMOJIMHENHOE
JIBUKCHHE

CBoOonHOe najsieHue. Y cKkopeHue
CBOOOJHOIO MaJCHUS

KpuBonuneiinoe 1BuxeHHeE.
JIBrm>keHre MaTepraibHON TOUKH T10
OKPYXHOCTH

[Tpuniun otHOCUTENBRHOCTH [ anues.

HHepIII/IaJ'II)HBIe CHCTCEMBI OTCUECTA.

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThl

JlaTa
U3yYeHHS

JIeKTPOHHBIE N (poBbIE
o0pa3oBaTejibHbIE

pecypchbl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3620
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6nmmoreka [JOK
https://m.edsoo.ru/ffOc3ada

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

10

11

12

13

14

15

16

17

IlepBbiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunuun
CyNepro3uiuu cui. Bropoii 3akox
HeroTona s MaTepuabHONM TOUKHU

Tperuii 3akon HeroToHa niis
MaTepHaTbHBIX TOUEK

3akoH BceMUpHOro TsaroreHus. Cuna
TsoxecTH. [lepBas kocmuueckas
CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoapduuueHt TpeHus.
Cuua conpoTHBIIEHUS NIPH JBHXKEHUU
TeJa B )KUIKOCTHU UJIU ra3e

[ToctynarenbHOE U BpanaTeabHOE
JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea.
MowmenT cunbl. I1nedo cunel. YciaoBus
paBHOBECHs TBEPIOIO Tea

NMnynsc MmaTepualbHON TOYKH,
CHUCTEMBI MAaTEPUAJIbHBIX TOYEK.
Hmiynbe cuiibl. 3aKOH COXpaHEHUS
uMIyibsca. PeakTuBHOE nBUKEHHE

PaboTta u MOLTHOCTB CHIIBIL.
Kunernueckas sHeprus
MaTepuaibHOW Touku. Teopema 00
M3MEHEHHH KUHETHYECKON SHEpTUu

[TorenumansHas 3HEprus.
[ToTeHumanbHas SHEPrUs yupyro

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3be8

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el18

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc41a6

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c43d6

bu6nmorexa [JOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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20

21

22

23

24

ne(OPMHUPOBAHHON MPYKUHBL.
[ToTennmanbHast YHEPrHs Teaa BOIN3N
MMOBEPXHOCTU 3eMITH

IToTeHunanbHbIE U HEMOTEHIMAIBHBIE
cuiibl. CBsi3b pabOTHI
HENOTEHLMAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPTUu

JlaGopatopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKON IHEPTUN
TeJa Ha TIPUMEPE PaCTHKEHUS
PE3UHOBOTO KIyTa»

KonTponbhas paboTa no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUS B MEXAHUKE)

OCHOBHBIE TOJOXKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOpUHU. bpOyHOBCKOE
newkenue. uddysus

XapakTep JBUKEHUS U
B3aMMOJCHCTBHS YaCcTHUII BEISCTBRA.
Mopaenu cTpoeHHUsI Ta30B, KUIKOCTEN
U TBEPIBIX TEN

Macca mounekyin. KonuuectBo
BemlectBa. [locTositHHas ABoraapo

TermnoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. lllkana remneparyp
Lenscns

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4h74

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



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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31
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33

34

Uneanpusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TeMIieparypa Kak Mepa
CpPEeIHEH KUHETUYECKON SJHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knanelipona

3axoH JlanpToHa. ['a30BEIC 3aKOHBI

JlabopaTtopHnast pabota
«HccnenoBanne 3aBUCUMOCTH MEXIY
rnapamMeTpamMu COCTOSHUS
pa3peKeHHOT0 raza»

N3onporeccel B uacaaIbHOM ra3e u ux
rpadudeckoe nmpeacTaBieHNe

BuyTtpennssa sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U
crocoObl e€ u3menenus. KomndaecTso
TEIJIOTHl U paboTa. BHyTpeHHs s
SHEPrusi OAHOATOMHOI'O UJIC€AJTBHOTO
rasa

Bupael rerionepenaun

VY aenpHas TEIIOEMKOCTD BELLIECTBA.
KonungecTBo Temnors! mpu
Terionepenaye. AnuadaTHbIi
nporuecc

IlepBslii 3aKOH TEPMOAMHAMUKH U €TI0
IIPUMEHEHUE K N30IIpoLeccam

HeoOpaTtumocTs nporieccoB B

bubnnorexa [IOK
https://m.edsoo.ru/ffOc4fde

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc511e

bubmnoreka [HOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bubmnorexa [IOK
https://m.edsoo.ru/ff0c5¢c36

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

bubmmoreka [{OK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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npupoae. Bropoii 3akoH
TEPMOJIUHAMUKHU

[Tpunmun gevicreus u KII1/I TermoBoit
MaIlIHbI

uxn Kapno u ero KIIJ]

DKosiornyeckue npooIemMbl
TETUIOIHEPTETHKH

O6o06miaromuit ypok «MoJexyssipHas
¢u3uka. OCHOBBI TEPMOIMHAMHKID
KonTponbhas pabota no teme

«Monexynspnas ¢puszuka. OCHOBBI
TEPMOIUHAMUKI

[TapooGpazoBanre U KOHIEHCAITHS.
Ucnapenue u kunenue

AOCOMI0THAs M OTHOCHUTENbHAS
BIJIYKHOCTb BO31yxa. HachlleHHbII
nap

Trépnoe Teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpucTauioB. XKujakue
KkpucTayibl. CoBpeMEHHbIE
MaTepuaibl

[InaBneHue u KpucTaIM3aLUL.
VYenpHas TEII0TA IDIABICHUS.
Cybnumarnms

VYpaBHeHHE TEIUIOBOTO OanaHca

OnexTpuzanys Tel. JNeKTPUUECKU

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a

bu6nuorexa [JOK
https://m.edso0.ru/ff0c6938

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c65f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6708

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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3apsia. JABa BUIa SIIEKTPUUYECKHUX
3apsa0B

[IpoBOIHUKY, TUINEKTPUKHU U
MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsia

B3anmoneiicTre 3apsa10B. 3aKOH
Kynona. TodeuHbIl JIeKTpHUUECKUI
3apsn

Hanpsyx€HHOCTB 3JIEKTPHYECKOTO
nosist. [lpuHnun cynepno3uuuu
NEKTPUYECKUX IoJIeH. JInHun
HaIPsHKEHHOCTH

PaboTa cuit anexkTpocTaTuueckoro
nois. [Torennuan. PasHocTh
MMOTEHITNAJIOB

HpOBOHHI/IKI/I nu ,[[I/IBJIGKTpI/IKI/I B
AIEKTPOCTATUYECKOM TIOJIE.
JnsnexTpudeckast IpOHUIIAEMOCTh

OnexrpoéMkocTs. Konnencatop

DNeKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOpa. DHEPTrUs 3apsyKEHHOTO
KOHJIEHCaTOopa

JlabopaTtopHnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIIMIT AEUCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO
anmnapara, CTpyHMHOro NpUHTepa.

https://m.edsoo.ru/ffOc6bcc

bubnnoreka [IOK
https://m.edsoo.ru/ffOcébcc

bubmmoreka [JOK
https://m.edsoo.ru/ffOc6ced

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6df2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

bubmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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DneKTpocTaTHYecKas 3aluTa.
3a3eMiIeHHE AIIEKTPOIPUOOPOB

DIEeKTPUYECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsoxenue.
Comporusnenue. 3akon Oma J1st
y4acTKa 1enu

[TocnenoBarenbHOE, ApaIEIBHOE,
CMEIIaHHOE COCTUHEHNE
npoBoHUKOB. JlaboparopHas pabota
«/3yyeHne cMenaHHOrO COeTMHEHUS
PE3UCTOPOBY

PaboTta 1 MOITHOCTB AJIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3axon OMa 71 TOJTHOM (3aMKHYTO )
anektpuueckon nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne DJ1C ucToyHnKa ToKa u
€ro BHYTPEHHETO COMPOTUBICHUSD)

PesepBHblii ypok. KonTponbHas
pabota no Teme "DieKTpoAuHAMHUKA"
/ Beepoccuiickast mpoBepoYHas
pabota

Oo6o0maromuit ypok
«DNeKTpoiMHAMUKa /
Bceepoccuiickas npoBepouHas pabota

DJeKTpOHHAs MPOBOJAUMOCTb
TBEPABIX METAJIIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAJUIOB OT

0.5

0.5

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c88bhe



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
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68

temriepaTypbl. CBEpXIPOBOUMOCTh

DIEeKTPUYECKUM TOK B BAaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX MTyYKOB

[TonynipoBOAHUKH, X COOCTBEHHAS U
IpUMecHas MpoBoAUMOCTh. CBoiCTBa

p—n-miepexona.
[TonynpoBOIHUKOBBIE PUOOPHI

DJEeKTpUYECKU TOK B pacTBOpax U

paciiiaBax 3JICKTPOJIUTOB.

:‘)J'IQKTPOHI/ITI/ILIGCKBSI Jucconuanus.

DnekTponu3

DNEeKTPUYECKUIA TOK B rasax.
CaMoCTOSTEIbHBIA U
HECAMOCTOSITEIILHBIN pa3psil.
Monnus. I1na3ma

DnexkTpuyueckue npudopsl u
YCTPOHCTBA U MX PAKTUIECKOE
npumenenue. [IpaBnina TeXHuKn
Oe3onacHoCcTH

KonTponbHas paboTa no teme
«Inexrpocratuka. [locTosHHBIN
3NeKTpuYecKuid ToK. Toku B
Pa3IMYHBIX CPEeaax»

PesepBHbIit ypok. O600Iaromuii
ypok o teMam 10 kinacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bubmnoreka [HOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosaun4yecTBo 4acoB yleKTpOHHbIE NN (POBBHIE

uHaykiuu. DJ1C nHaykiuu. 3akoH
ANEKTPOMArHUTHOW MHIYKIINH

Jl:;ﬂn Tema ypoka Beero Konrtpoannsie Ilpakruueckue fa[:;:eﬂnﬂ o0pa3oBaTebHbIE
padoTbI padoThI pecypchl

[TocTosiHHBIE MAarHUTBI U UX
B3auMojcucTBUEe. MarHuTHoe II0JIe. 1 bubnuoreka [JOK
BexTop MarHUTHOW MHIYKIHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW UHAYKUUH
MaruautHoe 1oJie MpOBOJAHHKA C
ToKOM. OnbIT DpcTeaa. 1 bubnmoreka [JOK
B3aumoieiicTBHE MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparophnas pabota «3yueHnue 1 1 bubnmnoreka [JOK
MarHUTHOT'O TTOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM. Cuiia AMmriepa.
JlaGopaTtopHnast pabota 1 1 bubmuorexa [JOK
«HccnenoBanue neiictBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy ¢
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
JIBUKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubmoreka [JOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKTpOMarHuTHAsT WHIYKITHS.
[ToTok BekTOpa MarHUTHOM 1


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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Qapanes

JlaGopatopHas pabota
«HccnenoBanue sSBICHUS
AJIEKTPOMArHUTHON MHIYKIIUN

NHnykTUBHOCTD. SIBIICHUE

camouHaykiuu. IJIC caMOMHAYKIIUH.

OHeprus MarHUTHOTO TOJIS KaTyIIKH
C TOKOM. DJIEKTPOMAarHuTHOE 110J1e

TexHuueckue yCcTporuCTBa U UX
IIPUMEHEHNE: TOCTOSTHHBIE MATHUTHI,
AJIEKTPOMArHUThI, JIEKTPOJIBUraTEIIb,
YCKOPHUTEIIH 2JIEMEHTAPHBIX YACTHII,
MHIYKLUOHHAs I1eYb

O6o0mmaromuii ypok « MarHuTHOE
noJe. DNeKTPOMarHuTHasT MHAYKIIHSDY

KonTponbHas paboTa no teme
«MaruutHoe noie.
DNeKTpOMarHuTHasi UHIYKIUS

CB0oOOIHBIE MEXAaHUYECKHE
konebanus. 'apMoHudeckue
KoJebaHus. YpaBHEHUE
TApPMOHHYECKUX KOJICOAHHIA.
[IpeBpatienue snepruu
JlaboparopHnas paboTa
«HccnemoBanne 3aBUCUMOCTH
MepHroa MaJIbIX KoJIeOaHuid rpy3a Ha
HUTH OT JIJTAHBI HUTH B MACChI TPy3a»

KonebarenbHblit KoHTYp. CBOOOIHBIE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

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

bubnuorexka [JOK


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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3JIEKTPOMArHUTHBIE KOJeOaHus B
ujearbHOM KOJIeOaTeIbHOM KOHTYpE.
AHaNorus MeXX1y MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJIe0aHUSIMU

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIUH B UACATIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxarmMx
KoseOaHusx. BeIHyXIeHHBIE
MeXaHHYeCKHe Koebauus. Pe3oHanc.
BBIHYKICHHBIE 2JIEKTPOMArHUTHBIE
KoJieOaHMs

ITepemennslil Tok. CHHYCOUAANBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIIIUTYTHOE U
JICUCTBYIOILIEE 3HAYECHHUE CUIIBI TOKA U
HaPKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE 3JIEKTPUYECKOTO 3BOHKA,
reHeparopa epeMEHHOro TOKa,
JIMHUH JJIeKTporepeaayd

DKOJI0rM4ecKue pUCKHU IpU
IIPOU3BOCTBE JICKTPOIHEPIUH.
Kynprypa ncnonszoBanust
3JIEKTPOIHEPIUU B MOBCEIHEBHOM
KU3HU

https://m.edsoo.ru/ff0ch820

bu6mmorexa [IOK
https://m.edsoo.ru/ffOch9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [{OK
https://m.edsoo.ru/ffOchd34

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324



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

21

22

23

24

25

26

27

28

29

MexaHndyeckue BOJIHEI, YCJIIOBUA
pacnpoctpanenus. [lepuon.

CKOpOCTh pacipOCTpaHEHHS U JJTMHA

BOJIHBL. [lonepeunsie U Npoa0IbHbIE
BOJIHBI

3Byk. CKOpoCTb 3ByKa. I poMKOCTB
3ByKa. Boicota Tona. TemOp 3ByKka

DNEKTPOMarHuTHbIE BOJHBI, UX
cBOMCTBa U cKOpocTh. [lIkana
3JIEKTPOMATrHUTHBIX BOJIH

HpI/IHHI/IHBI paauoCBA3U U
TeaeBuaeHus. PazButue CpcaAcCTB
cBs3U. Pagmonokanus

Kontponbnas padora «Konebanus u
BOJIHBD»

IIpssMonuHEHOE pacIpocTpaHeHue
CBETa B OJIHOPOJHOM Cpeje.
Todveunslii ICTOUHUK cBeTa. JIyd
cBeTa

OTtpaxkenue cBeTa. 3aKOHbI
oTrpaxeHus ceera. [loctpoeHue
n300paKeHMI B TUIOCKOM 3epKasie

IIpenomienue ceera. I[lonHoe
BHYTPEHHEE OTpaKCHUE.
IIpenenbHbIi yroma MoaIHOro
BHYTPEHHETO OTPaKEHUS

lTaGopatopHas pabota «3mepenue
T0Ka3aTels MPEJIOMIICHHS CTEKIIa»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcc6f8

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd350

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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NMunssl. [locTpoenue n3obpaxxeHuil B
1mH3e. @opMyJsia TOHKOM JIMH3BI.
Y BeIMYEHUE JTUH3BI

MaboparopHas padota «lccnenoBanue
>BOMCTB M300paKCHUH B JIMH3AX)

Mucnepcus cBera. CoXKHBINA COCTaB
denoro cBeta. LIBet. JlaboparopHas
sabota «Habmonenue nucnepcun
>BETa»

AuTepdepennus creta. dudpaxius
>Beta. JludpakuronHas penéTka

[TorepedyHOCTh CBETOBBIX BOJIH.
[Tonspusanus cBeTa

JnTHYeCcKue MprOOpHl U YCTPONUCTBA U
yCIIOBHS UX O€30M1aCHOTO IPUMEHEHUS

[paHULBI TPUMEHUMOCTH
Jraccu4eckor mexanuku. Iloctymnarsr
>MIELUAIILHON TEOpUU
YTHOCUTEJIBHOCTHU

JTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
3amMe UICHHE BPEMEHH M COKpaIeHUE
TIAHBI

JHEPrusi U UMITYJIbC PEISATUBUCTCKOMN
jactuilbl. CBA3b MACChI C SDHEPTUEH U
AMITYJTBCOM. DHEPTHUSI TIOKOS

KouTponbHas padborta «OnrTuka.
DCHOBBI CIIEIUATBHON TEOPUH
YTHOCHTEIIBHOCTH)

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22
bu6mmoreka [{OK
https://m.edsoo.ru/ffOcf02e

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa4?2

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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Dotonsl. ®opmyna [Inanka. DHeprus u
AMITYJTbC (POTOHA

DTKPBITHE U HCCIICIOBAHNE
poroaddexra. Onbiter A. T'.
CToJeTOBA

3akoHbl poTtorddekra. YpaBHEeHNE
JifHiTeitHa st porodddexra.
«Kpacnas rpanuna» ¢poroaddexra

MaBnenne cBeta. OnwiTel 1. H.
TebeneBa. XMMHUUYECKOE AEHCTBUE
>BeTa

['exHu4eckue yCcTponucTBa u
TpaKTUYECKOE MTPUMEHEHHUE:
poroanement, poromgaTunk, comHeUHAS
>aTapesi, CBETOIHO]

PellieHre 3a/1a4 10 TeMe «DJIEMEHThI
<BAaHTOBOW ONTUKH

Moxens atoma Tomcona. OnbITeI
Pezepdopia o paccesTHUIO O-YaCTHIL.
(ImanerapHas Mozelb aToMa

(Ioctynatel bopa

A3my4yeHne 1 norjonieHne OToOHOB
TpU MEPEX0ie aTOMa C OJHOTO YPOBHS
YHEPI'HHU Ha IpYroil. Buasl criekTpos

BoJyrHoBEIE CBOMCTBA YacTull. BoHEI fe
bpoitia. KopnyckynsipHO-BOJTHOBOM
1yanu3M. CIIOHTaHHOE 1

3BIHYKJICHHOE U3Ty4YCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcffc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0302

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

https://m.edsoo.ru/ff0d0afa

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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IJTKPBITUE PATUOAKTUBHOCTH. OTBITHI
Pe3epdopia o OMpeeNIEHUI0 COCTaBa
)aJIMOAKTUBHOTO U3ITyUCHHUS

CBoiicTBa anbda-, beta-, raMma-
1311y4eHus. BausHue
)aJJMOAKTUBHOCTH Ha JKMBBIC
)PraHU3MBI

JTKpBITHE IPOTOHA U HEMUTPOHA.
A3oTonbl. Anbga-pacna.
JNEKTPOHHBIN U TO3UTPOHHBIH OeTa-
sacriaz. ['amma-n3nydenue

JHEPIUs CBSI3U HYKJIOHOB B SJIpE.
AnepHble peakiuu. SInepHbIld peakTop.
[IpoGsieMbl, TEPCIIEKTUBEI,
YKOJIOTUYECKHE ACTIEKTHI SI€PHOMN
YHEPTETUKHU

JJIeMEeHTapHbIE YacTULlbl. OTKpPBITHE
103uTpOoHA. MeToIbI HAOMIOACHUS U
JETUCTPALIUU FTIEMEHTAPHBIX YACTHUII.
Kpyriasiii ctos1 «@yHIaMEHTAIbHbIE
33auMoiericTBUs. EnuHCTBO
pusmueckoit kapTUHBI MUpaY

JTansl Pa3sBUTHA aCTPOHOMHU.
[IpukIagHOE M1 MUPOBO33PEHYECKOE
JHA4YE€HME acTpOHOMMHU. Buz 3BE31HOTO
1e6a. Co3Be3aus, ipKue 3BE3HI,
TJIAHEThI, UX BUJUMOE JIBHKCHHE.
COJIHEYHAasi cucTeMa

Conute. ConHeuHas akTHBHOCTb.

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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64

Acrounuk sHepruu CoiHLA U 3BE3]

3BE3/1b1, UX OCHOBHBIE
KapPAKTEPUCTUKHU. 3BE3/IbI TJIABHOU
10Cie10BaTeNbHOCTU. BHyTpeHHee
>Tpoenue 38&3/1. COBpeMEHHbIE
TpEICTABIICHHSI O TIPOUCXOXKICHUU H
yBosmoru CoJHIIa U 3BE3]

Muneunsiii [1yre — Hama ['anakTuka.
[Tonoxenue u npuxenue CosHLa B
CanakTtuke. ['anaktuku. YEpHbIe NBIPHI
3 s/Ipax rajlakTUK

Bcenennas. Pazberanue rajJakTuK.
['eopus bosbiioro B3psiBa.
PEJIMKTOBOE MU3JIyYCHHE.
MeTaranakTuka

HepemieHHbie MPOOIEMBI ACTPOHOMUU

KoHTpoJIbHAs paboTa « DJIEMEHTHI
AICTPOHOMMUHU U aCTPOPUIUKI»

J6o6maromumii ypok. Ponbs ¢pusuku u
AICTPOHOMHUH B 3KOHOMHUYECKOM,
[€XHOJIOTUYECKOH, COIHMAILHOMN 1
YTUYECKOM cdepax NeaTeTbHOCTH
1eJIoBeKa

J6o06maromumii ypok. Poss u mecto

pusukm m acTpoHOMUU B COBPEMEHHOM
1ay4HOU KapTHHE MHpa

J6o6marommii ypok. Ponb
puzmdeckoii Teopun B popMUpOBaAHUU
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68

TpeICTABICHHUI O PU3NICCKON KapTHHE
vipa

J6o0maromuii ypok. Mecto
pusnyeckoit kKapTUHBI MUpa B 001LIEM
1Ty COBPEMEHHBIX €CTECTBEHHO-
1ayYHBIX TPEJCTABICHUN O IPUPOJIC

Pe3epBHBIN YPOK. MarHuTHoOE moJie.
JJIEKTPOMAarHuTHasl UHYKLUS

Pe3epBHBIN ypok. OnTrka. OCHOBBI
>TIeIUaTIbHON TEOPUHU
YTHOCUTEJIbHOCTHU

Pe3epHblil ypok. KBanToBas ¢usuka.
JJIEMEHTBl aCTPOHOMUU U
1IcTpOoPU3UKH

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHOM TPOT'PAMMBbBI

10 KJIACC

Kopn
MPOBEPSIEMOT0
pe3yJjbTaTa

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeILHOI MPOrpPaMMBbl CpelHero 001ero 00pazoBaHus

10.1

JleMOHCTpHpOBAaTh Ha TpUMEpax poib U MecTo (UMUK B (HOPMUPOBAHHU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUPA, B Pa3BUTHUM COBPEMEHHON TEXHUKU U

TEXHOJIOTHM, B TPAKTUYECKON JEATEIIbHOCTH JIFOIEH

10.2

Y4uTeIBaTh TpaHUIBl NPUMEHEHUS H3YYEHHBIX (U3WYECKHX  MOJENEH:
MaTepHaibHas TOYKa, MHEpLMalIbHAs cHCTEeMa OTCYETa, aOCONIIOTHO TBEPAOE
TEJO0, WICAIbHBIM a3, MOJEIM CTPOEHUS Ia30B, KUAKOCTEH W TBEPIBIX TeEI,

TOYEUHBIN AIIEKTPUUYECKHIA 3apsi/l — IPU PEeLICHUN (PU3NIECKUX 3a/1a4

10.3

Pacnio3naBaTh ¢usnyeckue sBICHUS (MIPOLECCH) M OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETHUYECKON TEOpUU CTPOEHMS BElECTBa
U DJEKTPOJAMHAMMKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JBIKEHUE, CBOOOJHOE MaJieHUE Tel, JABM)KEHHE IO OKPYXHOCTHU, MHEpLUs,
B3aumojencTeue Ten; aupPys3us, OpOyHOBCKOE [BHXKEHHE, CTPOEHUE
KUAKOCTEH W TBEPABIX Tel, H3MEHEHHEe O00BhEMa Teln NpH HarpeBaHUU
(oxJaXkJIeHUM), TEIIOBOE paBHOBECHE, MCIIApEHHE, KOHJACHCAIMs, IJIaBJICHUE,
KpUCTAJUIN3alUs, KUIICHUE, BIAXKHOCTH BO3JyXa, MOBBIIICHHUE JABJICHUS Tas3a
IpU €ro HarpeBaHUM B 3aKPbITOM COCYyJE, CBA3b MEXAYy NapaMeTpamu

COCTOAHHA ra3da B U30IPOLECCCaX; DJICKTPU3aLUs TCI, B3aUMOJICHCTBIE 3apaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBW)KEHHUE, MCIONb3Ysl (U3MUECKUE BEIMYUHBL:
KOOpJMHATA, IyTh, NEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Tela, CHUIa,
UMITYJIbC T€Jla, KUHETUYECKasl YHEPrus, IOTCHIUAIbHAS YHEPIUsl, MEXaHUYECKas
paboTa, MexaHHMYecKas MOIIHOCTb;, IPU ONUCAaHUM IPABWIBHO TpPAaKTOBAaTh
(Gu3nM4ecKuil CMBICH HUCHOJIB3YEMBIX BEIMYMH, UX OOO3HAUEHWs M E€AMHUILIBI,
HAXOJUTH (POPMYIIBI, CBSA3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIHMUUHY C JPYTUMHU

BCINYHNHaAMH

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUS,
UCTOJb3ysl (pU3MYEecCKHe BEIMYMHBI: JaBJ€HHME TIa3a, TeMIepaTypa, CpPeaHss
KHHETHYeCcKast SHEpPrus Xa0THYECKOT 0 JIBUKECHUS MOJIEKYT,
CpelHEKBaJpaTUiHas CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHSS
sHeprus, pabora raza, Kod()(UIMEHT TMOJE3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENS; TNPU ONHCAHMM TPABUIBHO TPAaKTOBAaTh (PU3UUYECKHH CMBICIT

HCIIOJIb3YECMbIX BCIHWYHH, HX 0003HaYeHHsT U CAWHUILIBI, HAXOAUTDH (bOpMy.]'IBI,




CBA3BIBAOIIUC JAaHHYIO (1)H3H‘I€CKYIO BCIIMUYUHY C APYTHUMU BCIINYHHAM

10.6

OnuceiBaTh M3y4YEHHBIE SJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUUECKHE
ABJIEHUS (TIPOIIECCHI), UCTIONB3Ys PU3NYECKUE BEIIMUMHBL: SJIEKTPUUECKUN 3apa,
JJIIEKTPUYECKOE  I0JIe,  HAUpsLKEHHOCTh  IOJA,  IIOTEHUUal,  pa3sHOCTb
MOTCHIIMATIOB;, TPU ONUCAHWHM TPABUIBLHO TPAKTOBATh (DU3MYECKHUN CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUYECHUS M €IMHUIIBI, yKa3blBaThb (OPMYIIBI,

CBA3BIBAIOIIUC TAHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYMHY C APYTUMH BCIIMUMHAMUA

10.7

aHAJU3UPOBaTh (PU3UUYECKUE NPOLECChl M SIBICHUS, MCIOIb3Ys (PU3NYECKUe
3aKOHBl M NPUHLHUIBL 3aKoH BceMupHoro Ttsarotenus, |, Il u Il 3akons
HeroTOHA, 3aKOH COXpaHEHMsI MEXAHWYECKOW DHEPIHH, 3aKOH COXPaHEHUs
UMITYJIbCa, IPUHLUI CYNEPIO3UIMH CHJI, IPUHIMI PABHOIIPABUS MHEPLUAIBbHBIX
CUCTEM OTCUY€Ta; MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOEHMSI BEIECTBa,
ra3oBbl€ 3aKOHbI, CBA3b CpPEeIHEH KMHETUYECKOW 3HEPTUU TEIJIOBOTO JIBUKEHUS
MOJIEKYJI C a0COJIIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXPAaHEHHUs DJIEKTPUYECKOro 3apsna, 3akoH KyinoHa; mpum 3TOM pas3nnyarhb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BBIPAXKEHNE U YCIOBUS

(rpanu1ibl, 006J1ACTH) IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC MPUHIUIMBI JESHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB;  pasznuyarh yCIOBUS MX O€30MacHOTO  MCIOJNb30BaHUS B

OBCE€IHEBHOMN KU3HU

10.9

Brimonaare OKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘I€CKI/IX SIBJICHUU U
mponueccCcoB € HCHOJB30BAHUCM IPAMBIX W KOCBCHHBIX HBMGPCHHﬁ; IIpu 3TOM
dbopmynupoBath mpoOsieMy (3amady) W THIOTE3y YYeOHOTOo SKCIEPUMEHTA,
COOMpaTh YCTaHOBKY W3 TPEIIOKEHHOTO OOOPYAOBaHHS, MPOBOIUTH OIBIT U

(dbopMyITUPOBATH BEIBOJIBI

10.10

OCYH.[CCTBHHTL NIpsAMBIC U KOCBCHHBIC H3MCPCHUA (1)I/I3I/IIIGCKI/IX BCJIMYHH; IIpU
9TOM BI>I6I/IpaTB OIITHMAJIBHEIN CITOCO0 HN3MCPCHUA U HCIIOJIL30BATh M3BCCTHLIC

MCTOAbI OICHKHU HOFpCH.IHOCTCfI H3MepeHHfI

10.11

HccnenoBaTh  3aBUCHUMOCTHM  MEXAY  (QU3MYECKMMH  BEIUYMHAMU  C
UCIIOJIb30BAaHUEM NPSIMBIX MU3MEPEHUM; NPU 3TOM KOHCTPYHUPOBATh yCTAHOBKY,
(GUKCHpPOBaTh pPe3yNbTaThl MOJYYCHHOM 3aBUCHUMOCTH (U3UUYECKUX BEIWYHMH B

BUIC Ta6J'II/II_I n l"pa(bI/IKOB, ACJ1aTh BBIBOAKLI 110 PE3yJIbTaTaM HCCIICAOBaHUA

10.12

Cobmoiate mpaBwiia 0€30MacHOr0 TpyJa MpH MPOBEACHUM HCCIEIOBaHUN B
pamMKax y4eOHOro SKCIEPHUMEHTa, Yy4eOHO-HCCIEeIOBATENbCKOW M TMPOEKTHOU
JESATEILHOCTH C UCIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOUCTB U J1a00OpPaTOPHOTO

o0opynoBaHus

10.13

Pemath pacuérHbie 3aaum ¢ SIBHO 3aJJaHHONW (PM3HUYECKON MOJICIBIO, UCTIONb3YS




¢u3nueckne 3aKOHBI WM TPUHIMIIBI, HA OCHOBE aHAIW3a YCIOBHUS 3aJadu
BBIOMPATh (PU3MUECKYIO MOJIEIb, BBIACTATh (PU3NUECKHUE BETUUYUHBI U (HOPMYJIbI,
HeoOXouMbIe il €€ pelieHHs], TPOBOAUTh PACUEThI M OLIEHUBATh PEAIbHOCTh

MOJIy4YE€HHOT0 3HaUeHUs1 (PU3NUECKOI BEJIMYMHBI

10.14

Pemate kayecTBEHHbIE 3a/laud: BBICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pacCyXJIeHUN C OMOpoil Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H

dbusznyecKue SIBICHH

10.15

Hcnonb30BaTh NpU pelleHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE MH(OpMAIMOHHBIE
TEXHOJIOTMH JJIs TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMM U [IPEICTABICHUS
yuyeOHOI M Hay4HO-TOMYJISIpHOM HH(POpPMALMHU, TMOJYYEHHOW H3 pa3lIU4HbIX

HCTOYHHUKOB,; KPUTHYCCKHU aHAJIU3UPOBATH IMMOJIYy4aCMYIO I/IHCI)OpMaI_II/II-O

10.16

[IpuBoaMTH TpUMEPHI BKJIaJa POCCHUICKUX U 3apyOekHbIX yuEHBIX-(PU3MKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO MHUpA, B pa3BUTHE

TEXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HH IS
oOecrieyeHnss 0€30IaCHOCTU MpU OOpallleHMH ¢ MpuOopamMM U TEXHUYECKUMHU
YCTPOHCTBAMH, JJISl COXPAHEHUS 3/J0POBbS U COOIIIOICHHUS HOPM 3KOJIOTHYECKOTO

MOBEJICHUS B OKPYXKAIOUIEH cpeae

10.18

PaGotate B rpymnme c¢ BBINOJTHEHHUEM pPAa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATh paboOTy TPYyMIbl, PAlMOHAIBHO PaCHpeleNsTh OOA3aHHOCTH U
IUIAHUPOBATh  JEATENBHOCTh B  HECTAaHIAPTHBIX CHUTYallUsX, aJE€KBAaTHO

OLICHUBATDH BKJIazg Kaxxaoro u3 Y4aCTHUKOB rpynIbl B pemicHue

paccMaTpuBaeMoi poOIeMbl

Kon
1poBepsIeMOro
ye3yJbTaTa

111

11.2

11.3

11 KJIACC

IIpoBepsiemble nmpeaMeTHBbIE Pe3yJIbTAThl 0CBOCHUSA OCHOBHOM

o0pa3oBaTe/IbHOM MPOTrpaMMBbI CpeIHero o01ero 0opa3oBaHus
JleMoHCTpHpOBaTh, HAa MpHUMEpax polb U MecTo (GU3MKH B (HOpMHUPOBAHUU
COBPEMEHHON HAay4YHON KapTHHBI MHUpPa, B Pa3BUTUH COBPEMEHHOW TEXHHKU H
TEXHOJIOTHM, B MPAKTUYECKOW JEATEIbHOCTH JIKOJEH, LETOCTHOCTh M €IUHCTBO

($u3nYeCcKOil KapTUHBI MHUpa

Y4YuUTBIBaTH TPAHUIBI TIPUMEHEHUSI U3YUYEHHBIX (U3NUYECKUX MOJIEICH: TOUSUHBIN
ANIEKTPUYECKUI 3aps, siAepHas MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO
A]pa Ipy pelIeHu pU3NUECKuX 3aja4

PacnioznaBath ¢usnueckue sBICHUA (IIpPOLECChl) U OOBSACHATH MX HA OCHOBE
3aKOHOB JIEKTPOAMHAMUKHU M KBAaHTOBOW (DPU3UKU: 3JIEKTpUYECcKas IPOBOIUMOCTD,

TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECHCTBHS TOKA, B3aWMMOJICHCTBHE




114

115

11.6

11.7

MAarHuToB, OJJICKTPOMArHuTHAasA WHIAYKIUA, HCﬁCTBHC MAarHuTHOIO IIOJIA Ha
NPOBOJHUK C TOKOM W JBWXKYIIMWCS 3apsii, dJIEKTPOMArHUTHBIC KOJICOAHUS |
BOJIHBI, TPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTPaKCHUE, IPEIOMIICHHUE,
uHTepdepeHus, aubpakuus U MOJApU3aLUs  CBeTa, JUCIEPCUSl CBETa,
dbotoanexkrpuyeckuii 3pdekt (hotodddhekT), cBeToBOE JaBiIeHNE, BOSHUKHOBEHNE
JUHEHYaToro CHEeKTpa aroMa BOAOPOJA, €CTECTBEHHas M HUCKYCCTBEHHAS

PaaOaKTUBHOCTD

OnuceiBaTh H3y4YCHHBIE CBOWCTBA BemIeCTBA (DJIEKTPHUUECKHE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TMPOBOJUMOCTb  pa3IMYHbIX  Ccpel) U
AJICKTPOMATHUTHBIC SBJICHHS (TIPOIECCHI), MCHONB3Ys (U3NYCCKUE BEIUIHHBL:
ANEKTPUUECKUN 3apsijl, CHJIa TOKA, DJIEKTPUUECKOE HaIPsSKEHUE, dJIEKTPUUECKOE
COMpOTUBIIEHUE, pa3HocTh moreHuuanos, JJC, pabora TOKa, HHIYKUIUS
MarHUTHOTO TOJs, cuia Awmmnepa, cwia JlopeHla, WHIYKTMBHOCTH KAaTYIIKH,
SHEPTUs IEKTPUYECKOTO0 U MATHUTHOTO TOJIEH, MepUOJ] U 4acToTa KojJeOaHul B
Koie0aTeIbHOM KOHTYpE, 3apsii W Cuja TOKa B TPOIECCe TapMOHHUYECKHX
AJIEKTPOMATHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSHHME W ONTHYECKas CHiia
JUH3BI, TPU  ONUCAHUM TPABWIBHO  TPAaKTOBaTh  (PU3MYECKHIl  CMBICT
UCIIONIB3YEMBIX BEIMYMH, MX O0O03HAUEHMS] U €JUHHIIbI; YKa3bIBaTh (OPMYIIbI,

CBA3BIBAIOIIUC NTAHHYIO (I)I/I?,I/I‘-IGCKYIO BCJIMYMHY C APYTUMU BCINYNHAMU

OnuceiBaTh U3Y4YEHHbIE KBAHTOBBIE SIBJIEHUS M IPOLECCHl, HCIOJIb3Ys
¢u3nyecKkue BEIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acTOTa CBETA, SHEPIUs U MMIyJIbc (OTOHA, MEPHOJ IMOoIypacrnajga, SHEprus
CBSI3M AaTOMHBIX sIiep; MpPU ONUCAHUU TPABWIBHO TPAKTOBaTh (PU3NUYECKUI
CMBICJI HMCHOJb3yEMbIX BEJIWYUH, WX OOO3HAUEHHS M EAUHUIIBI, YKa3bIBATh
(dopMynbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIHMYMHY C JIPYTHMMH

BCIMYMWMHAMM, BBIYHUCJIATH 3HAYCHUC (I)I/I3I/ILICCKOI\/'I BCJIIMYHUHBI

AHanm3upoBaTh (PUINYECKUE TMPOILECCHl W SIBICHUS, HCIOIB3Ys (u3mdeckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEILHOTO U MapaIeTIbHOTO
COEJIMHEHUST TTPOBOJAHUKOB, 3aKOH J[xoyns — JleHna, 3aK0H 3J€KTPOMArHUTHOMN
WHYKIIMHU, 3aKOH MPSIMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMJICHHUSI CBETa, ypaBHeHHE DiHITENWHA 11 dorodddekra,
3aKOH COXPAaHEHHUS JHEPTUU, 3aKOH COXPAHEHHUs UMITYJIbCa, 3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHUsI MAaCCOBOTO YMCIa, MOCTynaTsl bopa,
3aKOH PaJMOAKTHBHOIO  pacmaja; TMpd OTOM  pa3IindaTh  CJIOBECHYIO
(bOopMyITHPOBKY 3aKOHA, €Tr0 MAaTEMATHUYE€CKOE BhIPAKEHUE U YCIOBUS (TPAHUIIBI,

00J1acTH) MPUMEHUMOCTH

OHpCI[eJ'IHTB HaIlpaBJICHUC BCKTOpAa MHAYKIWU MATrHUTHOT'O IIOJISA 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 ONMUCHIBATh M300paKEHHE, CO3aBAEMOE TNIOCKHM 3€pKajiOM, TOHKOH

JINH30U

BbBINONMHATE  SKCHEPUMEHTBHI MO HMCCIECNOBAHUIO (PU3WYECKUX SIBICHUH U
MIPOLIECCOB C HCIIOIB30BAHMEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUMN; MPU ITOM
dbopmynupoBath mpobreMy (3agady) M THUIOTE3y Y4eOHOTO HKCIEPUMEHTA,
cobHMpaTh yCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOIAUTH OIBIT U

(I)OpMy.III/IpOBaTB BBIBOBI

OCYHIGCTBJ'I?[TI) NpAMbIC W KOCBCHHLIC H3MCPCHUA (i)I/ISI/ILICCKI/IX BCJIIMYHH, IIPpU
3TOM BBI6I/IpaTL OIITUMAJIBHEIN CIIOCO0 HU3MCPCHUA U HCIIOJIb30BATh H3BCCTHLIC

METO/IbI OIIEHKH MOTPEIIHOCTEeH N3MEPEHU I

HCCHCZ[OB&TL 3aBHUCUMOCTHU (I)I/I3I/I‘-IGCKI/IX BCJIMYMH C HUCIHOJIB30BAHUCM IIPAMBIX
U3MEPEHUH; MPH TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATh PE3yJIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BHJIC TaOIUIl U TpaduKoOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICOAOBAHUA

Cob6mronate mpaBmia 0e30macHOro TpyAa MPU TPOBEACHUH WCCICIOBAHHUNA B
pamMKax ydeOHOro JKCHEPHMEHTa, Y4eOHO-HCCIIEIOBATEIIbCKOW M MPOEKTHOM
NEeSATENbHOCTH €  HUCHOJB30BAHMEM  HM3MEPHUTENIBHBIX  YCTPOHCTB MU
1ab60paTopHOro 060py0BaHUS

Pemate pacu€THble 3aaun ¢ SBHO 33JaHHON (pU3MUECKONW MOJIENbIO, UCHOIB3YS
¢bu3nyecKkre 3aKOHbI M IPUHIUIIBL, HA OCHOBE aHAJIN3a YCIIOBUS 33]la4l BHIOUPATH
¢usznyecKkyro MOAENb, BBIACIATh (PUINYECKHE BEIUYMHBI U (OPMYJIBL,
HEoOXouMbIe sl €€ pelleHus, POBOAUTh PACUEThl U OLIEHUBATH PEaJIbHOCTD

MOJTy4YEHHOTO 3HaUYeHHUs (PU3UUECKON BEITUYMHBI

Pemiate kayecTBEHHbIE 3a/layd: BBICTPAUBATH JIOTMYECKH HENPOTHUBOPEUUBYIO
LENOYKY PAacCyKJIEHUIl ¢ Omopoil Ha M3Yy4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H

(1)1/1314%01(1/16 SABJICHHUA

Hcnonb30BaTh NpU pelIeHUH y4eOHBIX 3ajjady COBPEMEHHbIe MH(pOpMalMOHHbIE
TEXHOJIOTMM JJI1 IIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAUN U IPEICTABICHUS
y4eOHOW M Hay4yHO-TOMYJSpHOW HH(MOPMALMK, MOJYYEHHOM W3 Ppa3IndHbIX
MCTOYHUKOB; KPUTUYECKU aHAJIM3UPOBATh MOJydyaeMyro HH(OopMaIuio

OOBSACHATH NMPUHIMIBI ACUCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX YCTPONCTB;
pas3nyaTh yciIoBUsA MX O€30IaCHOTO UCIOIb30BAHUS B TIOBCEAHEBHOM KU3HU
[TpuBOAUTE MpHMEPHI BKJIAJa POCCHUMCKUX M 3apyOekHbIX YUEHBIX-(DU3UKOB B
pa3sBUTHE HAayKH, B OOBSCHEHHME NPOILIECCOB OKPY)KAIOLIET0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHI

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS MO (U3MKE B MOBCETHEBHOM YKU3HU IJIs

oOecrieueHus 0Oe€30MaCHOCTU MpU OOpaIleHWH ¢ MpUdopaMu U TEXHUYECKUMU



11.19

YCTPONCTBAMH, JUIsI COXPAHEHHS 3/J0OPOBbS M COOIIOIEHUSI HOPM SKOJIOTUYECKOTO

MOBEJICHUS B OKPYIKAIOIICH cpesie

PaGorats B TpymnIie ¢ BBITOJIHCHHUECM PAa3/IMYHBIX COOHUAJIbHBIX pOJIGfI, IJIaHUPOBATb

pa60Ty T'pyiIibl, palUOHAIIBHO pacClpeaCIsATh 00SI3aHHOCTH | IJIAaHUPOBATH

ACATCIIBHOCTb B HECTAHAAPTHBIX CUTYAlIUAX, a[ICKBATHO OICHUBATH BKJIAZ KAXKA0T'O

U3 YYaCTHUKOB IPYIIIBI B pEIIEHUE pacCMaTpUBaeMol poOIeMbl
MPOBEPSEMBIE DJIEMEHTbI COAEPKAHUS

10 KJIACC
Kon Ko
NpOBEPsIEMOro
pa3}1eﬂa 3JIEMEHTa
1.1
1
1.2
2
2.1.1
2.1.2
2.1 2.1.3
214
215
2.1.6

HpOBepﬂeMble JIEMEHTDBI COACPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHUW A

®uzuka — Hayka o mpupoae. HayyHple MeTOABI TMO3HAHUS
OKpyXaromiero Mmupa. Poip sKcnepuMeHTa W TEOpUH B IIpoIecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (PHU3UKE

MogenupoBanue ¢u3nMUeckux sABIEHUH M npoueccoB. Hayunble
runore3bl. Pu3nyecKue 3aKOHbI U TE€OpUHU. ['paHUIBI MPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpuHuun coorBercTBUs. Posb n MecTo Gpu3uKu B
(GOpMHUPOBAaHUM  COBPEMEHHON  HAyyHOW  KapTUHBI  MHpa, B
IIPAKTHYECKOM NEATEIbHOCTH JII0AEH
MEXAHUKA

#iHPari#KMTHEMATHUKA
Mexannyeckoe — aBukeHHE.  OTHOCHUTENBHOCT ~ MEXaHHMYECKOIO
nsrxeHust. CucreMa orcuéra. TpaekTopus
[Tepemerienue, cKOpocTh (CpeHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOpEHHE MaTepualbHOM TOYKH, HMX MPOEKUUH Ha OCU CHCTEMBI
koopauHat. CliojkeHue nepeMeieHUN U CII0KEHHE CKOPOCTEN
PaBHOMEpHOE M  PaBHOYCKOPEHHOE IPSMOJIMHEHHOE JIBUXKCHHE.
I'paguky 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHMs, MYyTH H
NEPEMELIEHHS MATEPUAIBHON TOYKH OT BPEMEHU
CBobosHoe nmajseHue. Y ckopeHre cBOOOIHOTO MaieHus
KpuBonuneiiHoe aBwxkeHue. PaBHOMEpHOE JBH)KEHUE MaTepUATIBHOM
TOYKM II0 OKDPYXXHOCTH. YTJOBasi CKOPOCTb, JMHEHHAas CKOpPOCTb.
Ilepuon u yactora. LIeHTpOCTpEMUTENBHOE YCKOPEHUE
TexHU4YeCcKue yCTpOMCTBa: CIUAOMETD, ABMKEHHUE CHAPAIOB, LICTHBIE U

PEMCHHBIC IICPpCaAaAIn



2.2

2.3

2.1.7

2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

23.1

[lpaktuueckue  paboTel.  M3MepeHHMe  MTHOBEHHOW  CKOPOCTH.
HccnenoBanne COOTHOIIECHUS MEXNY IyTSAMH, IPOMIACHHBIMHU TEJIOM 32
IIOCJIEIOBATEIIbHBIC paBHbIE IIPOMEKYTKH BPEMEHHU pu
PaBHOYCKOPEHHOM [IBJKCHMM C HAa4aJIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.
WN3yuenne JBWKEHHs IIapuKa B BI3KOW JKHIKOCTH. M3ydeHwue

JIBYDKEHUS Tena, OpOLIEHHOT0 TOPU30HTAIBHO
###Parf# ITUHAMUKA

[Ipunnun otHocutenbHOcTH ['ammies. IlepBelii 3akoH HproToHna.

NHepuunanbHble CUCTEMBI OTCUETA
Macca tena. Cuna. [IpuHuun cyneprno3uiuu Cuil

Bropoii 3akoH HproTOHA 111 MaTepUaibHOM TOYKH B HMHEPLHUAIBHOMN
cucreme orcuéta (MCO). Tpernii 3akon HeroTOHa i1 MaTepuasibHbIX

TOYCK

3aKkoH BCECMHUPHOI'O TATOTCHUA. Cuma TsDKeCTH. HepBaﬂ KOCMHNYCCKasA

cKkopocTh. Bec Tena
Cua ynpyroctu. 3akoH ['yka

Cuina tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U CHJIa TPEHUS
nokosi. Koaddumment tpenus. Cuiia CONMPOTUBIICHUS TP JABIKECHUH

TCJ1a B X KUJAKOCTH HJIM I'a3€

HOCTyHaTeHBHOG U BpamareIibHOC JIBUKCHUC a0COJIFOTHO TBépI[OFO

TCJ1a

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpaiieHus. [liedo cuibl. YcmoBus

paBHOBecust TBEpaoro tena B MCO

Texuuueckue YCTPOﬁCTBaZ MNOAIIHUITHUKH, ABHUKCHUC HCKYCCTBCHHBIX

CIIYTHHUKOB

[IpakTuueckue paboTel. M3ydeHue ABMKEHHUS Opycka IO HAKJIOHHOM
IUIOCKOCTH  TOJ JACWCTBHEM HECKOJbKMX cuil. MccnenoBanue
3aBHCHUMOCTH CHJI YOPYIOCTH, BO3HHMKAIOIIMX B jAeopmupyemoit
NpyXXKHHE M PE3UHOBOM 00pasile, OT BEIMYUHBI UX JAeopmariui.
HccnenoBanue yciaoBUil paBHOBECHSI TBEPIAOTO TeJla, MMEIOLIETO OCh
BpalleHus

##Par###3AKOHBI COXPAHEHI A B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOfI TOYKHU, CHUCTCMbI MATCPHAJIBHBIX TOYCK.

I/IMHy.HBC CHJIbI U USMCHCHUC UMITYJIbCA TECJIa



3.1

2.3.2
2.3.3
2.34

2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

3akoH coxpanenus umiyibca B MCO. PeaktuBHOE ABUXKEHUE
PaGora cubl
MOIIHOCTD CHIIBI

Kunernueckass sHeprus  MarepuanbHOM  Touku. Teopema o

KUHETHUYECKON SHEPrUn

[lorenumansHas  sHeprus.  lloTeHumanbHass  3HEprus  ympyro
nepopMupoBaHHON MpyXuHBL. [loTeHIManbHas SHeprust Tena BOIM3U
HOBEPXHOCTU 3eMJIU

[loTeHunanbHble W HENOTEHUMANbHblE Ccuibl. CBA3b  padOTHI
HENOTCHIMAIBHBIX CHII C H3MEHEHUEM MEXaHUYECKOW DHEpPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHHUsI MEXaHUYECKOM dHeprun

VYipyrue u Heynpyrue CTOJIKHOBEHMS

TexHuueckue yCTpOMCTBA: JBHIKEHUE pAKET, BOJOMET, KOIED,
HPYXUHHBINA TUCTOJIET

[Ipaktnyeckue pabGorbl. M3ydyeHue CBsI3M CKOpPOCTEM Ten IpH
Heynpyrom yzaape. MccnenoBanue cBs3u pabOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOW SHEPTUHU Tella

MOJIEKVJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

#H#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKON TEOPUU

3.11

3.1.2

3.13

3.14

3.15

3.1.6

3.1.7

3.1.8

OCHOBHBIE ~ TIOJIOXKEHMSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOPHH.
BpoynoBckoe gBwkenue. [Jduddysus. Xapakrep ABHKEHHS U

B3ﬂI/IMO)I€I>iCTBI/I$I YacCTHIl BEUICCTBa

Mogenu CTpOEHHUsI Ta30B, KHIKOCTEH W TBEPABIX T€T U OOBSICHEHHE

CBOICTB BeIlleCTBA HA OCHOBE 3TUX MOjIeNeit
Macca monekyn. KonnuectBo BemectBa. [locrosanas ABoraapo

TemmmoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkana

teMmriepatyp Llenbcus

Mopnens wuneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-

KHHETHYICCKOM TEOpHHN UACATBHOI'O rasa

AOcooTHasl TeMIlepaTypa Kak Mepa CpelHed KUHETUYECKON SHEpPTUH

TEIJIOBOrO ABMKeHUS yacTull rasa. [llkana temneparyp KenbsBuna
VYpasuenue Knaneiipona — Menneneesa. 3akoH JlanbToHa

I"a30BbIC 3aKOHEI. I/Isonpoueccm B HACAJIBHOM Tra3€ C INOCTOSHHBIM

KOJIMYECTBOM BEIIIECTBA: U30TEpMa, H30X0pa, n3odapa



3.2

3.3

3.1.9

3.1.10

3.21

3.2.2

3.2.3

3.24

3.25

3.2.6

3.2.7

3.2.8

TexHuuyeckue ycTpoicTBa: TEpPMOMETP, OapOMETP

[Ipaktuyeckue paboThl. M3MmepeHue Macchl BO3/AyXa B KIACCHOM
koMHaTe. MccrnenoBaHue — 3aBUCHMOCTH — MEXIy  IapaMmeTpamu

COCTOSIHMS Pa3peKEHHOT0 Ta3a
OCHOBbI TEPMOJJMUHAMUWKH

TCpMOI[I/IHaMI/I‘-IeCKaH CHUCTEMaA. BHYTpCHHHH SHEPIUa

TEPMOJIMHAMHUYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHHSI

KonuuectBo TemnoTel U pabota. BHyTpeHHSs 3HEprust 0JHOATOMHOIO

naCaJIbHOTO ra3a

Buzasl Temonepegaun: TEIJIONPOBOJHOCTb, KOHBEKLHMS, H3IyYEHHE.
TermnoéMkocTs Tena. YaenbHas TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCILIOIICpCaAAdC

IlepBpiii 3akoH TepMoauHAMUKU. [IpuMeHeHWe mepBOoro 3akoHa
TEPMOJUHAMHUKU K U30mporieccam. [paduueckas HHTepHpeTanus

paboThl raza

TermnoBble MammHbL.  [IpUHIUNBI  AGUCTBHSI  TEIUIOBBIX — MAIIUH.
[IpeoOpazoBaHus SHEPTHH B TEIUIOBBIX MamuHaX. KosddumueHt
nosiesHoro aevictBust (manee — KITJ[) TerumoBoi mamunsl. [ukn Kapao

u ero KIIJI

Bropoii 3akoH TepmoauHaMukud. HeoOpatumocTe mpoleccoB B
npupoge. TemyoBble  ABUraTteiad.  ODKOJOTMUYECKHE  MPOOJIEMBI
TEIUIOPHEPTETUKU

TexHHueckue ycTpoiicTBa: JBUTaTeNlb BHYTPEHHETO CTOPAaHUs, OBITOBOM

XOJIOAWJIbHUK, KOHAUITHUOHED

[TpakTrueckue paboThl. I3MepeHue ynenpbHoN TeII0EMKOCTH

##HPar###AT'PETATHBIE COCTOSHUM A BEHIECBA. ®A30BbIE

3.3.1

3.3.2

3.3.3

3.34

INEPEXO/IbI

[TapooOpa3oBanue U KoHZAeHcauus. McrmapeHue M KureHue. YJenbHas
TEIIOTa MapooOpa3oBaHUsA. 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHHS OT

JaBJICHUA
AOCOIIIOTHAs U OTHOCUTEIIbHAS BIIAYKHOCTh BO3JyXa. HacpimmeHnnsii nap

TBépnoe Ttemo. Kpucraminueckue u amopduble Tena. AHU3OTPONUS

cBOICTB KpucTamioB. JKuakue kpuctaiasl. COBpeMEHHbIE MaTEpUAIIbI

IlnaBnenne wu KpucCTajljin3anus. YI[eJII:HaSI TCIJIOTa  INIJIABJICHUA.



4.1

4.2

3.35

3.3.6

3.3.7

41.1

41.2
413
41.4

4.1.5

4.1.6

4.1.7

418

419

4.1.10

421

422
4.2.3

4.2.4

Cyb6numanus
YpaBHEeHHE TEIUIOBOTO OamaHca

TexHuyeckue ycTpoWCTBa: TUIPOMETP U IICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTUM IOJIy4YeHHs] COBPEMEHHBIX MAaTepHajoB, B TOM YHUCIIE

HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUHU
[TpakTnyeckue paboTel. M3mepenue BIa)xHOCTH BO3/1yXa
SJIEKTPOANMHAMUKA
##HPar#t##OJIEKTPOCTATUKA

OnekTpu3anus Tell. OJeKTpUYecKuid 3apsn. [[Ba Buaa 3IEKTPHUECKUX
3aps/0B

IIpoBOIHMKY, TUDIIEKTPUKU U MTOTYIPOBOJHUKH

3aKOH COXpaHEHUsI ANEKTPUUECKOTO 3apsiaa

B3aumopeiictBue 3apsanoB. 3akon Kynona

DnexTpuyeckoe noie. Hanpsok€HHOCTD 2nekTpruueckoro mnosst. [Ipunnun

cynepno3uiuu. JINHUM HanpsHKEHHOCTH AIEKTPUYECKOTO MO

PaGora cun oanekrpocratmyeckoro mons. Ilorenmuman. PasHocTh

INOTCHIIMAJIOB

HpOBOI[HI/IKI/I U AOUIJICKTPHUKH B IIOCTOAHHOM JJICKTPUYCCKOM IIOJIC.

I[I/IE)HGKTPI/I‘ICCKaSI OpOHUIIACMOCTDb

DNEKTPOEMKOCTb. Kongencarop. OneKTPOEMKOCTh IIJIOCKOTO

KOHZACHCATOpPA. 9HeprI/I5{ 3apsAKCHHOI'O KOHJACHCATOpa

Texuuueckue YCTpOICTBA: 3JIEKTPOCKOTI, BIIEKTPOMETD,
AIEKTPOCTaTUYECKAS 3allluTa, 3a3eMJICHUE ANEKTPOIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTED
[TpakTueckue paboThl. M3Mepenue anekTpoéMKOCTH KOHAEHCaTopa

#HEHPar###TIOCTOSHHBIN DJIEKTPUYECKHWM TOK. TOKU B
PA3JIMYHBIX CPEJAX

Ycaopus CyHICCTBOBaHHUA  MOCTOAHHOI'O  3JICKTPUYCCKOTO  TOKaA.

Hcrtounukn Tokxa. Cuia Toka. I1ocTOSHHBIN TOK
Hampsokenue. 3akon Oma 15 yyacTka Lenu
DIEeKTPUUYECKOe COMPOTUBIIEHHE. Y ACIbHOE COMPOTHBIICHNUE BEIIECTBA

HOCJICIIOB&TCJIBHO@, napaujiCIbHOC, CMCIIaAHHOC COCAUMHCHHUEC

ITPOBOJHUKOB



Kon
pasaeJia

4

4.3

4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

Koxa

Pabora anekrpudeckoro Toka. 3akoH Jxoyns — JIenia
MOMIHOCTB 3JAEKTPUUECKOTO TOKA

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

uenu. Kopotkoe 3ampikanue

3HCKTpOHHa$I MMpoOBOAUMOCTD TBépI[BIX METaJlJI0B. 3aBHCHMOCTD

COTPOTHUBIIEHUS METAJJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTh
DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

[HonynpoBonuuku. CoOcTBeHHass M IpPUMECHas I[POBOJUMOCTD
noyynpoBoHUKOB. CBolicTBa p-n nepexoaa. IlomynpoBoaHUKOBBIE
prOOpbI

ONEeKTpUYeCcKUid  TOK B JJIEKTPOIMTAX.  DJIEKTPOIUTHUUYECKAs

JccoraIus. DIEKTPOIU3

DIIEKTPUYECKUI TOK B rasax. CamocTosITeTbHbIN u
HEeCaMOCTOSATEIILHBIN paspsan. Pasmmunable THIIBI CaMOCTOSITEILHOTO

pazpsga. Monnus. [1nazma

TexHuueckue  yCTpOMCTBAa:  aMIEpMETp, BOJBTMETP,  pPeocCTar,
HCTOYHUKU TOKa, DJIEKTPOHArpeBaTelIbHbIE pudopHI,
3JICKTPOOCBETUTENIbHBIE ~ TPHOOPHI, TEPMOMETP  CONPOTHUBIICHUS,
BaKyyMHBII o, TEPMUCTOPHI u (doTope3ucTopsI,
MOJTYTIPOBOTHUKOBBIN TUO/, TaTbBaHUKA

[Ipaktrueckne paboTel. M3ydeHue  CMEIMIAHHOTO  COCIUHEHUS
PE3UCTOPOB.

N3mepenue DJIC uctoyHnka ToKa U €ro BHYTPEHHETO COIPOTUBIICHHUS.

Ha6J'IIO,ZleHI/I€ QJICKTPOJIN3a

11 KIIACC

MmpoBepsaAEeMoOro HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

3JI€EMEHTAa

SJIEKTPOAMHAMUKA

#HPar#t#H#MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKLMA

43.1

4.3.2

ITocTosTHHBIE MarHHTHI. BSaHMOﬂCﬁCTBHe IIOCTOAHHBIX MarHuTOB

MaruutHoe mone. Bekrop MarHuTHOM uWHAyKuuu. I[lpuHuun

cynepno3uiuu. JIuHuM MarHuTHOW uHAYKUMU. KapTuHa nuHuUi



5.1

4.3.3

4.3.4

4.3.5

4.3.6
4.3.7
4.3.8

4.3.9

4.3.10
4311
4.3.12
4.3.13

4.3.14

4.3.15

MarHuTHOMN HUHAYKIWUHA 1TOJIA NOCTOSAHHBIX MAarHuTOB

MaruutHoe moJjie NpPOBOJHMKA C TOKOM. KapTuHa nuHuN mons
JUIMHHOTO TMpPsIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHMKA, KaTyIIKU ¢ TokoM. OneIT Dpcrena. Bzaumoneiicteue

MIPOBOJHHUKOB C TOKOM
Cuna Amriepa, €€ MOIyJib M HaIllpaBJICHUE

Cuna Jlopenna, e€ Monysb 1 HampaBlieHue. [|BrkeHne 3apssKeHHON

YaCTHUILIBI B OJHOPOJHOM MarHUTHOM ToJie. PaGoTa cumsl Jlopenia
SBneHUE IEKTPOMAarHUTHON MHIYKITUH

[ToTok BekTOpa MarHUTHOW MHIYKLIUU

OJ1C uHayKIMuU. 3aK0H AJeKTpoMarHuTHOW uHAyKiuu dapanes

BuxpeBoe snektpuyeckoe nojie. IC MHAYKIHUM B MPOBOJHHKE,

JBIKYIIEMCS IIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM I10J1€
IIpaBuio JleHna

NunyktuBHOCTD. SIBNeHue camounaykuun. 9J{C caMoOMHAyKIINN
DHeprusi MarHUTHOTO MOJIsl KATYIIKA C TOKOM
DNEeKTPOMAarHUTHOE I10JIE

TexHuueckue ycTpoNCTBA: MOCTOSHHBIE MAarHUTHI, JIEKTPOMATHUTHI,
AIIEKTPOBUraTENb, YCKOPUTEIH JJIEMEHTapHBIX YaCTHIL,
WHIYKLHOHHAs [IeYb

[Tpaktnueckue paboThl. M3yueHHe MAarHUTHOrO MOJsI KaTYUIKU C
TokOoM. MccnenoBanne AeicTBYS MOCTOSIHHOIO MarHUTa Ha paMKy ¢

TOKOM. I/ICCJ'IeI[OBaHI/IC SABJICHUSA SHGKTpOMaFHI/ITHOﬁ HHAYKIOUH

KOJIEBAHM 11 BOJIHBI

#HPartH#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.11

5.1.2

5.1.3

5.1.4

KonebarenbHas cucrema. CBoboauble kosiebaHus. ['apmoHHueckue
konebanus. [lepuon, yacrora, amruintyna u (asza konedanuit
IIpyxuHHBIA MagTHUK. MaTeMaTHYECKUN MAaTHUK

VYpaBHeHHe TrapMOHHMYeCKMX KojeOaHuil. Kunemaruueckoe u
JMHAMUYECKOE OMHMCAaHUE KOJIeOaTeIbHOTO ABMKEHHUS

[IpeBpaiieHre »HEPruM MpU TapMOHMUYECKHUX KojebaHusax. CBs3b
aMIUTUTY/Abl KOJI€OaHUM MCXOJHOM BEJIMYMHBI C aMIUIUTYJaMH

KoJIeOaHU# €€ CKOPOCTH M YCKOPEHHUS



5.2

5.15

5.1.6

5.1.7

5.1.8

5.19

5.1.10

5.1.11

5.1.12

KonebarenbHbIit KOHTYP. CBoOOAHBIE  DJIEKTPOMArHUTHBIE
KojeOaHusi B WA€aJbHOM KoJieOaTeaTbHOM KOHType. AHalorus
MEXIY MEXaHWUYECKUMU U JJICKTPOMATHUTHBIMH KOJICOAHHSIMH.

®opmyina TomcoHa
3aKOH COXpaHEeHHsI SHEPTUU B UI€aJIbHOM KOJIe0aTeIbHOM KOHTYpE

BriHyx1eHHBIC MexaHHUeckue kKoJjiebanus. Pezonanc. PesonancHas

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

MOoOMHOCTh TMEPEMEHHOT0 TOKAa. AMIUIUTYAHOEC W JEHCTBYIOIIEE

3HAYCHUC CHUJIbI TOKA U HAIIPSAXKCHUA

Tpanchopmarop. IlpomsBoacTBo, mnepemaya u  noTpeliIeHHE
JIEKTPUYECKON SHEPTUuH. DKOJIOTHYECKUE PUCKHU NIPH MPOU3BOJICTBE
IIEKTPUYECKOU JHEPruu. Kynberypa UCIIOJIb30BaHUS

QJICKTPOOHCPI'NHA B HOBCGI[HCBHOﬁ KHN3HU

TexHuueckue ycTpoiicTBa: ceficMorpad, 3JIEKTPUYECKHH 3BOHOK,

JMHUU 3JIEKTpoIepeiad

[Ipaktndyeckue pabotel. McciemoBaHMe 3aBHCHMOCTH IIEpHOJIA
MaJIbIX KojleOaHMi rpy3a Ha HUTHU OT JAJMHBI HUTH U Macchl rpysa.
HccnenoBanue nepeMEHHOr0 TOKAa B LENU U3 IMOCIEAOBATEIBHO

COECIMHEHHBIX KOHAECHCATOPa, KaTyIIK! U PE3UCTOpa

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

5.2.2

523

524

525

5.2.6

Mexanndeckue BOJHBI, YCIOBHS pacrnpoctpaHenus. Ilepuog.
CkopocTh pacnpocTpaHeHUsi M AinuHa BojHbL [lomepeunsie u

MIPOJIOJIbHBIE BOJIHBI
##H#Par### Nnrepdepenus u audpakiius MEXaHUISCKUX BOJTH

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

DNeKTpOMarHUTHBIE BOJIHBI. VYcnoBus W3IIy4eHUs
AJIEKTPOMAarHUTHBIX BOJIH. B3anmHuas opuenranus Bektopos E, B u v

B 3HCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)kK€HHE, MpPEIOMIICHUE,
noJisipu3anus, Tudpaknus, UHTEpEPEHIIHS. Ckopoctb

QJICKTPOMAroMuTHHIX BOJIH

[IIxana 31eKTpOMarHUTHBIX BOJH. [IpuMeHEeHUe 3IeKTPOMarHUuTHBIX



5.3

5.2.7

5.2.8

531

5.3.2

533

5.34

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5311

5.3.12

BOJIH B TCXHUKC U GBITy

HpI/IHLII/IHBI paanocCBA3n u TCIICBUACHUSI. Pannonokanms.

DJEeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKaroIllen Cpe/Ibl

Texnuueckue YCTpOﬁCTBaZ MY3bIKAJIbHBIC HHCTPYMCHTHI,
YJIbTpa3ByYKOBasgd JUArHOCTHKAa B TCXHUKC W MCIUIIMHC, panaap,

paguonpuéMHHUK, TEJIEBU30D, aHTeHHa, TenedoH, CBU-nieup
#H##Par###OIITUKA

IIpssMonMHEHOE PacIpOCTpPAHEHUE CBETA B OJHOPOAHOM cpene.

Jlyu cBeta

OTpa)KeHI/IC cBeTa. 3aKOHBI OTpaXXCHUA  CBCTA. HOC’IpOGHI/IC

M300payKeHNH B TJIOCKOM 3€pKasie

[penomiierne cBera. 3aKOHBI TPETIOMIICHUSI CBeTa. AOCOFOTHBIN

IMOKas3aTejib MPEIIOMIICHUA

[lonHoe BHyTpeHHee oTpaxeHnue. I[IpenenpHbId  yroa MOJHOIO

BHYTPEHHETO OTPAXKEHUS
Hucnepcus ceeta. CiioxxHbIN cocTaB 06enoro cera. L{ser

Cobuparomnie u paccenBaroiiye TuH3bl. ToHkas nuH3a. DokycHOe
paccTosHME M ONTHUYEeCKas cuiaa TOHKOW JuH3bl. [locTpoenue
M300pakeHH B COOMPAOIINX U paccenBaromux jduH3ax. Gopmyna

TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBacMOe JTHH30H1
[Ipenensr TPUMEHUMOCTH T€OMETPUUYECKOM ONTUKU

WUnrtepdepennuss  cera. KorepeHTHble HCTOYHUKU. Y CIIOBHS
HaOJI0IEHUs] MAKCUMYMOB U MHUHUMYMOB B HMHTep(epeHIIMOHHON

KapTUHEC OT ABYX CI/IH(l)ElBHBIX KOIr¢pCHTHBIX HCTOYHUKOB

Hudpakuus  cera.  JudpakuuoHHas  pemérka.  YCIOBHE
HaOIr01eHUS TJIaBHBIX MaKCHMYMOB pu NaJeHUN
MOHOXpPOMaTHUYECKOI0 CBETa Ha AUPPAKIIMOHHYIO PEHIETKY
ITonsipusanus ceera

TexHuueckue  yCTpOMCTBA: ouku, Jyma, (oToanmapar,
MIPOCKIIMOHHBIM anmapar, MHMKPOCKOI, TEJIECKOIN, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, MOISIPOU]

[Tpaktuyeckue paboTbl. M3MepeHue mokaszaresst NPETOMIICHHS.

UccnenoBanue CBOWCTB M300pakeHWid B JuH3ax. HaOmoaeHwue

JAUCIICPCHUU CBCTA



7.1

7.2

3JIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

7.1.1

7.1.2

7.1.3

7.14
7.15

7.1.6

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

rpaHI/II_[BI MMPUMCHUMOCTHU KJIaCCUYECKOH MEXaHMKH. HOCTyHaTBI
TEOpPHUU OTHOCHUTCIBHOCTHU: HWHBAPUAHTHOCTL MOAYJIA CKOPOCTH

CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIILHOCTA DUHINTEHA

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH. BaMCHHeHI/Ie BPECMCHHU U

COKpAIlIEHUE JITTUHbI
DHEprusi 1 UMITYJILC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl € HSHEPrUe€il M MMITYJIbCOM CBOOOIHON YaCTHULIBI.

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

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

OHeprust 1 UMITYIbC (GOTOHA

OtkpeiTue U uccrnepoBanue  Qorodapdexra. Ombitel AT

CroneroBa. 3akoHbl poTorddekra

VYpaBuenue OiHmTeHa 11 doTodpdekra. «KpacHas rpaHumay

doroaddexra

Hasnenue cera. OnbiTel I[1.H. JlebeneBa
XuMHYECKoe ASHCTBHUE CBETA

Texaudeckue ycTpoicTa: (HOTOIEMEHT, POTOAATINK, COTHEUHAS
Oatapes, CBETOINO]T

CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccnenoBanuio
crpoeHus aroMma. [Inanerapnas mozens atoma
[Toctynatet bopa. Wsnydenume wu morsomeHue (GOTOHOB Mpu
IepexoJie aroMa C OJHOTO YpPOBHSI JHEPrUM Ha Jpyrou. Bujubl
criekTpoB. CIIeKTp YpOBHEHN 3HEPrUU aTomMa BOJOPOJia
BonHoBbie cBoiicTBa yactull. Bonuel ae bpoiinsa. KopmyckynsipHo-
BOJIHOBOI1 tyanusM. Judpakius 371eKTPOHOB HAa KpUCTAIIIaX
CHOHTaHHOE U BBIHYXJACHHOE M3JIy4eHHUE. Y CTPOMCTBO U MPUHLUII
paboTHI J1a3epa
TexHnyeckue ycTpoWCTBa: CIEKTPaJIbHBIM aHamu3 (CHEKTPOCKOI),

Jiasep, KBAHTOBBIM KOMIIBIOTECP



7.3

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3
8.4

8.5

[Tpaktuyeckue padotel. Habnronenue TMHEHYATOro CeKTpa
ATOMHOE A1PO
MeTobl HaOIOICHUS U PETUCTPALIUH FTIEMEHTAPHBIX YaCcTHUI]

OTKpbITHE  PaTUOAKTUBHOCTH. Oneite  Pesepdopna 1o
ONPENIETICHUIO COCTaBa PaJMOAKTUBHOrO wu3nydeHus. CBoKCTBa
anb(a-, OeTa-, TaMMa-m3NnyueHus. BrusHue pagrioaKTUBHOCTH Ha

KUBBIC OPTaHU3MBbI
OTkpblTHE mNpoTOHA M HeWTpoHa. HykiioHHas Mojens d1pa
I'eitzenbepra — MBanenko. 3apsa sapa. MaccoBoe 4YHMCIIO sapa.
N3ortonsl
Anbda-pacniaf. OJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman.
[Mamma-uznyueHnue. 3aKOH paJInOaKTUBHOIO pacrajia
DHeprus CBSI3W HYKJIOHOB B sjpe. SnepHbie cuibl. JlegekT macch
sanpa
SAnepHble peakuuu. JleneHne U CUHTE3 A1ep
SAnepuwrii  peakrop. Tepmosimepubiii  cuHTe3. [IpoGmembr U
MEPCHEKTUBBl SAEPHOM HSHEPreTUKU. OKOJOTWYECKHE aCIIEKThI
AJIEPHOU DHEPrETUKH
DneMeHTapHbIe YaCTHUIBI. OTKpbITHE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3aUMOAECHCTBUS
TexHuueckue ycTpoicTBa: A03UMETp, KaMepa BuibcoHa, snepHbIi
peaktop, aToMHast 6oMba
[Ipaktueckue pabotel. HcciaemoBanue TpeKoB yacTHll (IO
rOTOBBIM (hoTOrpadusim)

DJIEMEHTBI ACTPOOU3NKIN

Bun 3Bé3mnoro nHeba. Co3Besnmus, sipkue 3BE3IBI, IUTAHETHI, HX

BUJIUMOE JBUKEHUE

Conneunas cucrema. [lnanersl 3eMHOM rpynisbl. [InaHeTsl-ruranTsl

U UX CIIyTHUKH, KapJIMKOBbIe IIaHeThl. Manbie Tena ConHedyHOU

CHUCTEMBI

Comnnue, ¢potocdepa u atmochepa. ComHeuHas aKTUBHOCTh

Ucrounuk sneprun CoJiHIIA U 3BE3NT

3BE3/1bI, UX OCHOBHBIC XaPAaKTEPUCTUKU: MACCa, CBETUMOCTb, PAIHYC,

TeMIICPATypa, UX B3aUMOCBA3b. I[I/Ial"paMMa «CHCKTpaJ'IbHBIﬁ Kjacc —



8.6

8.7

8.8

8.9

8.10

CBETUMOCTEY». 3BE3NBI TJIABHOM IIOC/IEIOBATEILHOCTH. 3aBHCHUMOCTH

«Macca — CBETUMOCTDY I 3BE3/1, [JIaBHOM MOCIIEN0BATEILHOCTH

###Par###BuyTpeHHee CTpOCHHE 3BE3I. CoBpeMeHHbIE
NPEJICTABICHUsT O MPOUCXOXKIeHNMH M 3Bomonmu ConHua M 3BE3N.

OTalbl )KU3HHU 3BE3]

Mineunbiii Ilyte — Hama ['amaktuka. CroupanbHas CTPYKTypa
lNajakTuky, pacnpeneneHue 3B€37, raza v nouid. [lonoxxeHue u
newkenne Comnna B [amaktuke. [lmockas u  cdepudeckas
nozacucTemsl I'anakTuku

Tunel ranaktuk. Paguoranaktuku u kBaszapbel. UEpHbIE IbIpHI B
s/ipax rajlakTUK

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa60ma. PazOeranue
raiakTuk. Bo3pact u paguyc Beenennoid, Teopus bosbiioro B3pbisa.
Mogenp «ropsuei Beenennoi». PennkroBoe nsiyueHue
Macmrabnas ctpykrypa Beenennoii. Meraranaktuka. Hepeménnasie

Hp06HeMBI ACTPOHOMMUU






