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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOrO0 YypOBHS Ha YPOBHE CpPEIHEro OOIlero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHWH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOW MporpaMmsbl, mpencraBieHHbIX B PI'OC
COQO, a Taxke c¢ yu€rom deaepanbHOil padodeil MporpaMMbl BOCTIMTAHHS |
KOHIIETIIIUU TIpernojiaBanusi yuebHoro mpeamera «Dusmka» B o0pa3oBaTeIbHBIX
OpraHu3auaX Poccutickon denepanuu, pean3yommx OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

ConmepxaHue mporpamMmbl IO (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpa obyuatrommxcs 10-11 kmaccoB mpu
oOy4eHHH UX (Pu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METAlpPEeAMETHBIM pe3yJibTaTaM
o0yueHus, a TaKK€ YUYHUTHIBAET HEOOXOIMMOCTb pEaJH3alUU MEXIPEIMETHBIX
CBs3€ll (PU3UKM C €CTEeCTBEHHO-HAyYHBIMU Y4Ye€OHBIMH TmpeameTramu. B Helt
OTIPEJIENISIIOTCS OCHOBHBIE LIETU M3Yy4YeHHsS] (PU3MKKM HAa YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus, MIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (PU3WKHU: JTUYHOCTHBIE,
MeTalpeMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (hu3HKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mo rogaM oOydeHwusl.

dusznka kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. [IKoapHBIN Kypc GU3NKU — CHCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHWUM, H3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbu3mdyeckorr reorpadueld W acTpoHomHed. Mcmonap3oBaHME HW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeNeNsieT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIyYEHUS HOBBIX MAaTE€pHaIOB C 3a/JlaHHBIMU CBOMCTBAMHU M APYTHX.
W3yuyenue QU3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydJarommxcs, B (HOPMHUPOBAHHE yMEHUN TPHUMEHSTh
HAYYHBIN METO]I TO3HAHUS MPHU BHITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUM.

B ocHoBy Kkypca ¢u3uku Ajis ypoBHsS cpeaHero oOiero oOpa3oBaHMs
NOJIOXKEH pA WACH, KOTOpble MOXKHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKU
oObeAMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsAeTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U
noJIe.

Hoes cymanumapusayuu. EE peanuzanus OpeanojiaraeT HCHOIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nkM ¢ pa3BuTMEM OOIIECTBa, a TakKXke C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMH U SKOJIOTHUYECKUMHU MTPOOIIeMaMHu.

Hoess  npuxnaownoit  nanpasnennocmu. Kypce usukum mpegmoliaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKMX M TE€XHOJOTMYECKHUX INPUIOKECHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEJACHUS JJIEMEHTOB
COJEpKaHUS, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke 00CYyXJIeHUs
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (pU3HMUECKue TeopHH ((POpMHUpPOBAHUE IMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NUECKON TEOpUH, pojiu (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOJE, TI'paHMIAX
OPUMEHUMOCTH TEOpPUHM, JJI1 ONUCAHUSA €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CUET OpPraHU3aluy S3KCHEPUMEHTAIBHON JESITEBHOCTH O00YYaroIUXCS.
Hnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbI€ B mporpamme no (¢usuke oObeIUHEHBI B OOIIUNA CIMHCOK YUEHUYECKHUX
IpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM MepevyHe JabopaTOpHBIX padorT,
IPOBOJUMBIX JUII KOHTPOJS W  OLEHKH, OCYIIECTBIAECTCS Yy4YaCTHUKaMH
00pa30BaTeIbHOrO TpOIEcca HUCXOJs U3 OCOOCHHOCTEH IUJIaHUPOBAHMS H
ocHalleHus kabunera ¢usuku. Ilpm »>TOM oOecreunBaeTcss OBIAJECHUE
OOy4YaroMMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HUCCIEIO0BaHUS
3aBUCUMOCTEH (PU3MYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YHENSETCSs PEHICHUI0 PacdyE€THBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacy€THBIX 3a7ad NPUOPUTETOM SIBJIAIOTCS 33Ja4M C SIBHO
3aJjaHHON (PU3MYECKON MOJIETBIO, TO3BOJIAIOIINE TPUMEHSTh H3yUYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pas3fesia Kypca, TaK U UHTErpUpys 3HAHHS U3
pa3HbIX paznenoB. sl KaYeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHusl Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKHX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl Mojenu sl CUTYallMu MPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecledeHni0 y4eOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(bU3HKK HA YPOBHE CPEHETO 00111ero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
IpeIMETHOr0 KaOuHeTa (U3HKM WIM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MpEeAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (U3MKU JOKHO OBITh
HEeoOXoaMMoe J1abopaTopHOE OOOpYJAOBAaHHE JMJIS BBHIMIOJHEHUS YKa3aHHBIX B
mporpaMme 1o (PU3UKE YUCHUYECKHX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHcTpaniuoHHOE  00Opy/0oBaHWe (opMUpYeTCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IIOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, AOMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHECHUH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHMUYECKHUX TMPAKTUUYECKUX paboT
(bopmupyeTcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyETe
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxcs. TeMaTnueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOPATOPUIL.

OCHOBHBIMHU TIENISIMH H3y4eHUS PUUKHU B 00IIEM 00pa30BaHUU SIBJISTFOTCS:

e (opMHUpOBaHUE HUHTEpPECa U CTPEMJICHUS OOYydYaIOUIUXCS K HAyYHOMY
W3YYCHUIO TMPUPOJNBI, PA3BUTHE HX HMHTEIUVICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ NMO3HAHUA U (POPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

e (¢opMupoBaHHUE YMEHUU OOBSICHATH SIBJICHUS C HCIOJb30BAaHUEM
(dbu3MYECKUX 3HAHUM U HAYYHBIX JIOKA3aTEJIbCTB;

e (opmupoBanue mpeacTaBICHUNA O PO (PU3UKH NI PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JocTixkeHue 3TuX 1elield obecreunBaeTcsl peleHueM CIeAyIOIMUX 3a1ad B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01ux buznyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUH NTPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oObsicHeHHUS (PU3WYECKUX SABJICHUNW B TPUPOAC U JUISI TPUHATHS
MMPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIeHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyueckoil MOJENbI0, 3aJay, MOAPAa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3aHue (PU3NYECKOW MOJEIIH, aJIeKBATHON yCIIOBUSM 33a4H;

e TMOHWMaHHE (U3UYECKUX OCHOB WM TPHUHITUIOB JEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAlIM3a M HMHTEpIpETaluyd HHPOpMAaLHH,
OIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHSI YMEHHM MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemspiii B mporpamMmme 1o (U3MKE TMepedyeHb JIabOpaTOPHBIX W
NPAKTUYECKUX pabOT ABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENaeT BbIOOP
IPOBENCHUS J1A0OPATOPHBIX PabOT U OMNBITOB C YYETOM HHIWBHIYaTbHBIX
0COOEHHOCTEN 00yJarOUXCH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT O O3HAHUSA

®dusuka — Hayka o npupozae. Haydnbie MeTOIbl ITO3HAHUS OKPYKAIOLIETO
Mupa. Ponb DJKCrepuMEeHTa M TEOpPUM B MPOLECCE TMO3HAHUS TPUPOIBL.
OKCHEepUMEHT B (PU3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIOTE3HI.
®duznyeckre 3aKOHbBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpEHHE MaTepuajbHOM TOUYKH, WX MPOEKIIMM Ha OCH CHCTEMBI KOOpJWHAT.
CnoxeHue nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOIMHENHHOE JIBIKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U TMepeMelIcHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBwxeHue. J[BukeHHEe MaTepUaIbHOM TOYKHA  TIO
OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTs. [lepuoa u yactora obpaienus. L{eHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHUUeCcKre YCTpPOMCTBA U TMPAKTUUECKOE MPHUMEHEHHE: CIIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIEMTHbIC U PEMEHHBIC TIEpEIaUn.

Jlemoncmpayuu

Mogenb cuCTEMBbI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3pekKEHHOM MTPOCTPAHCTRE.

HaOmronenurie ABWKEHMsSI Teia, OPOILIEHHOrO0 TOJ YIioM K TOPU3OHTY H
TOPU30HTAIBHO.



W3mepenne yckopeHus: CBOOOHOTO TaICHHUSI.

Hanpasnenue ckopocTy Ipu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJbIO ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, NPOUJCHHBIMU TEJIOM 32
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yueHne nBUxKeHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUI. MaTepUanbHON TOUKU. Tpetuit 3akoH HproTOHA 1711 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectu. IlepBas KocMmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1okosi, CKoibxkeHus, kauenus). Cua tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokosi. KoadduimeHt tpeHus.
Cuiia cOnpOTUBIIEHUS MPU JIBUXKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JTBUKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BpaumieHus. llnedo cumibl. YcioBus
paBHOBECH: TBEPAOIO Tea.

TexHn4eckre yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Clio)xeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTU CWJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3MHOBOM 00pasiie, OT uX AehOpMaIIHH.

HccnenoBanre yCIOBHMI paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpallCHUS.

Tema 3. 3axonvl cOXpaneHusn 6 MexaHuKe

NMnynbc MarepuanbHOW TOYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMITYJIbCa Tejld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepualbHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTUs yIpyro
nedopmupoBaHHOM — mpykuHbl.  [loTeHuumanbHas  SHepruss Teida  BOIM3U
MTOBEPXHOCTH 3E€MIIH.

[loTeHunanbHple W HENOTEHIUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CHUJ C HM3MEHEHUEM MEXaHMYECKON SHEPruM CHCTEMBI Tell.
3aKOH COXpAHEHUSI MEXaHUYECKON SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATBHON SHEPTUU B KUHETHYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yueHre abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThI CHUJIbI ¢ U3BMEHEHHEM MEXaHMYECKOW IHEPTUH
TeJa Ha IPUMEpE PaCTSHKEHUS pE3UHOBOIO JKT'yTa.

Paznen 3. Moseky/sipuast Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUSI 4YaCTHUI[ BeulecTBa. MOJEIn CTPOCHHUSI Ta30B, >XUIKOCTEU U
TBEPJIBIX TET U 00BSICHEHWE CBOMCTB BEIECTBa HA OCHOBE 3THX Mojeleid. Macca u
pasmepsl Mosekyll. KonnuectBo BemectBa. [Tocrosinaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana Ttemmneparyp
Lenbcus.



Mopens  wmpeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISAPHO-
KMHETUYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpPEIHEN KWHETUYECKON SHEpPruy TEIUIOBOrO JBMXKEHUs dacTtul rasza. Illkana
temneparyp KensBuna. I'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH [lanprona. M3ompoueccsl B UACaIbHOM Ta3e ¢ MOCTOSSHHBIM KOJHUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHWE H30MPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMmerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJ OPraHUYECKUX COCIMHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYyIIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHCTBHUS.

Moenb, WITIOCTpUpYIOLIas MPUPOAY AABICHHS ra3a HA CTEHKH COCY/IA.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHUSI HJACAIBHOTO Tasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEMH.

HccnenoBanre 3aBUCUMOCTH MEXK]y IMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CUCTEMBI U c1oco0bI €€ n3meHenus. KonnuecTBo TemioTel U pabora. BHyTpeHHsIs
SHEpPrusg  OAHOATOMHOIO  HJACAJbHOrO  rasa. Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH NpH TEMIIONEpeaye.

[lonatue 006 amgmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3akOHAa TEPMOJMHAMHUKHM K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh po1eccCoB B IPUPOJIE.

TernoBble  mamwuHbl.  [IpuHOUNBI ~ IEUCTBHUS ~ TEIUIOBBIX  MAIlWH.
[IpeobpazoBanusi 3HEPrUM B TEIUIOBBIX MamuHax. KoadduiueHt mnoe3Horo
nevictBust TerioBod MamuHbl. [lukn KapHo u ero kosdduuueHT mosie3HOro
JENUCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM MOJ JACHUCTBUEM CXATOro BO3/yXa, HarpeBaHue s¢pupa B
JaTYHHOHU TpyOKe IMyTEM TpeHHUs (BUIEOAEMOHCTpALKs).

W3meHeHre BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIlonepeaaye.

OnpIT 10 anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHue yaeapHOU TEMI0EMKOCTH.

Tema 3. Aepecamnsvie cocmoanusa eeuyecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BJIAXHOCTh BO3Ayxa. HacelmeHHbI map. YAenapHas TeEIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JTaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONMS CBOWCTB
kpuctaiioB. Kuakue kpuctaibl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpUCTaJlIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHME TEIJIOBOTO OajaHca.

TexHuueckre YCTpOMCTBA U TMPAKTUUECKOE IPHUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTepHaJIOB, B
TOM YHUCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npy NoHM>XKEHHOM J1aBJICHUM.

Croco0bl U3MEpPEHUS BIAKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIlleCTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenre 0THOCUTETLHON BIIAXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3almsl Tei. ODJEKTpUUEeCKuil 3apsia. JlBa BUIAa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOAHUKM, OUAIEKTPUKU W TOJYHNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTpUYECKUil 3apsia.
Onektpuueckoe tmone. Hanpsyk€HHOCTh 3iekTpuueckoro mojs.  [IpuHiun



CYHEPIO3ULIANA DIEKTPUYECKUX Toser. JIMHNKM HaNpsyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

PaGora cun  anekrpocraruueckoro  mois.  Ilorenmman.  Pasnocthb
NOTEHUHUAIOB. [IpOBOOHMKM M AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnektpoéMkocTh. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3auuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUS MEXKAY HUMH U JUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

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

DJIEKTPUYECKU TOK. YCIIOBUSL CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUUECKOE COIMPOTUBIICHUE. YIEIBHOE CONPOTHUBJICHUE BEUIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGota onektpuueckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTH
AIEKTPUYECKOTO TOKA.

DONEeKTpOJABWKYIIAsA CHJIAa U BHYTPEHHEE CONMPOTHBJIECHUE HCTOYHHKA TOKA.
3axon Oma 151 OJIHOM (3aMKHYTOM) 35iekTpuueckoi tenu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U puMecHast MIPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIaBax  JJIEKTPOJIUTOB.
DNeKTpoauTHYECKas: AUCCOIUALUS. DIEKTPOJIH3.



DJlekTpuUuecknii TOK B Ta3zaxXx. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
BOJILTMETP, pPEOCTaT, HCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelibHble MNPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYNPOBOAHUKOBBII THOJ, FaJbBaHUKA.

Jlemoncmpayuu

W3mepeHune CUiTbl TOKA Y HaIPSKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IIJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepHraa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wW3MepeHue SIEeKTPOABWKYIIEH Ccuibl. KopoTkoe 3aMblkaHue
raJlbBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCHUMOCTh COIPOTHUBJIEHUSI METAJJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne 3JIeKTPOABHKYIIEW CUIIbl UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHblie CBSA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHsd B 10 kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
Oounonoruu, XumMuu, reorpaduy U TEXHOJIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbIH (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOMIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHNUE, MO/IEIb, U3BMEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabona, runepbosna, ux rpa@uKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U X MIPOECKLUH HA OCH KOOPJWHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannueckoe IBHXKEHHE B >KMBOU mpupoze, auddysus, ocmoc,
TEII000MEH KMBBIX OPraHU3MOB (BHUJbI TEIUIONEpE/Iau, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEU W



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IMCCOLMALNSA,
raJibBaHHKa.

l'eocpaghus: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE ABUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHHMS B TEXHUKE, MOJIUWITHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOJAOMET M JPYyTHE), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIyYEHHUSI COBPEMEHHBIX MATEPHUANIOB, B TOM YHCIIE€ HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuOOPHL,
3JIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TaIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHuKAa

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctossHHBIE =~ MarHUTHl.  B3aumMOnEeNCTBUE  TMOCTOSAHHBIX  MAarHWTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHaykuuu. [IpuHoun cynepno3unuu
MAarHuTHBIX noJsied. JInHMM MarHuTHOM WHAYKIUU. KapThHa NWHUNA MarHUTHON
WHIYKIWH TO0JISI MIOCTOSHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JnHMHMH WHIYKUUAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TOkOM. OnbIT DpcTena. BzanmoieiicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJsib U HampaBiieHUE. [[BH>KeHNE 3apsHKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenua.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMH. [IOTOK BEKkTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABIXKYILAs CWiIa HWHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOMW
nHaykuu dapanes.

BuxpeBoe snekTpuueckoe Tmojie. IJIEKTPOABMXKYIIAs CUJIa WHIYKIUUA B
MIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOUHAYKIIHH.

DHEeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: TOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUYM MHIYKUUW MAarHUTHOTO TIOJIS.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHJIBI MHIYKIUHA OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

Pa3pnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUU.
[IpyXVHHBIN MasATHUK. MaTeMaTH4eCKUN MasTHUK. YpPaBHEHHE TapMOHUYECKUX
koneOanuil. [IpeBpaiiienrie HEPrun MpuU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHUYEeCKUMHU U
AIIEKTPOMarHuTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHUH B UJCaTHLHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennsbiii TOK. CHHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOr0 TOKa. AMIUIMTYJHOEC W JCHUCTBYIOIIEE 3HAUYEHUE CHJIBI TOKA H
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPTrUH. DKOJOTMUYECKUE PUCKU MPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckre yCTpOHCTBA U NPAKTUYECKOE TMPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIUHUH JIEKTPOIEepe/1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyeOaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



HaOGmroienue 3aTyxaromux KojaeOaHuu.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mpu 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JeKTponepeadn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJbIX KOJI€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Irpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LEMM W3 TOCIEI0BATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPAa, KATYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JiuHA BoJIHBL [lomepeyHble W MOPOJOJIBHBIE BOJHBI.
HUuTtepdepeHius u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTanusa BektopoB E, B, V B anexktpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MPEJIOMIICHUE, MOJsSpHU3anus, Tupaxius,
uHTepdepenus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTPOMarHUTHHIX BOJIH. [IpuMeHEeHHEe 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeAeBUAEHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenaedoH, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGnronenune orpaxeHus: U NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHny u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrofnenue cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KOJeOaHUI.



HccnenoBanre  CBOMCTB ~ DJEKTPOMATrHUTHBIX  BOJIH: OTpa’KEHHUE,
pesioMIICHUE, OIS pu3anus, Audpakuus, nHTephepeHITHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMOIMHEWHOE pacIpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueyHblli ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LBer.

CobOuparomue W pacceuBaronide JUH3BL. ToHKas jauH3a. DOKyCcHOe
paccTosiHUE W ONTHYecKas cuiia TOHKOW nuH3bl. [locTpoenue uzoOpaxeHUil B
coOuparouux 1 paccenBaromux jJuH3ax. Gopmysia TOHKOW JMH3BI. YBEIUYECHHE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HMHTepQEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YcIoBUE HaOIIOCHUS
[JIaBHBIX ~MaKCUMyMOB TIpM NAJE€HUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonsgpusanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapat, NPOSKIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsaMoNMHEWHOE pAaCIpPOCTPAHEHUE, OTPAKEHHE M TMPEIOMIICHHUE CBETA.
OnTuueckue nprudOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB N300paKCHHM B JTMH3AX.

Mojaenu MUKpPOCKOIIA, TEJIECKOIA.

HaGmronenune natepdepeHiu crera.

HaOnronenue nudpakiuu cBera.

Habnronenue aucnepcuu cBeTa.

[TonyueHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBLI0 TUPPAKIIMOHHONU PEIIETKH.

Habmronenue noiasipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3Mepenune rnokasaress NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakKeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

['panuubl  IPUMEHMMOCTHM  KJlacCMyeckon  mexanuku.  [loctynarsel
CHEUUATIBHOW TEOPUM OTHOCUTEIBbHOCTU: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBL.

DHeprus 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKOM YACTULIBI. DHEPIrus
MOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpritre u uccienoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DiHmTeitHa st poTodpdekra. «KpacHas rpanuiia»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, cCoTHEUHAas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

CaeToauo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[Imanerapnas Mmogens aroma. lloctynater bopa. M3nydyenue u morjomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOAOPOJA.

BonnoBsie cBoiicTBa yactull. Bosusl ne bpoiins. KopnycKyisipHO-BOITHOBOM
JTyau3M.

CHIOHTAaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIMN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnroaenue TnHeHyaThIX CIEKTPOB U3ITyUECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol
HabGmronenue nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JT0KA3bIBAIOIIUE CIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO wu3nMydyeHus. CBoiictBa anb(a-, Oera-, ramMma-u3IydeHHs.
BiisiHue paaoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
WBanenko. 3apsan sapa. Maccosoe uncio sjapa. M30Torsl.
Anb(a-pacnan. ODNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
U3ITy4YeHHE. 3aKOH PaJIMOaKTUBHOIO paclaja.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccer sapa.
SnepHble peakuuu. JleneHue U CUHTE3 s1ep.
Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IACPHON SJHEPTETUKHU.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIOIEHUS U PETUCTPALIUN HIIEMEHTAPHBIX YACTHII.
®dyHIaMeHTaJdbHble B3aUMOACHCTBUA. EAMHCTBO pU3nyecKoi KapTUHBI MUpA.
TexHu4yeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: NTO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CuéTuMK MOHU3NPYIOLINX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpeKoB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BUTHs acTpoHoMuu. [IpukiagHoe U MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, SpKUe 3BE3BI, INIAHETHI, MX BHJIUMOC
JIBIDKCHHE.

ContHeyHas cucTeMa.

Connue. ConHeunasi akTUBHOCTh. Mctounuk sHeprum ConHI@ U 3BE3.
3BE371bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHeKTpajJbHBIM Kilacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITIOCIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM MOCJIEA0BATEIbHOCTU. BHyTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIE NMPEACTABIEHUS O MPOUCXOXKACHUH U 3Bomtonuu ColHIa u
3BE3/1. DTalbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxtuke. Tunel ranakTuk. Paguoranaktukyu u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

MacmrabHas crpykrypa Beenennoit. MeTtaraiakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPEIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro MOJyIIapus U IpKUe 3BE31bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maroiee NOBTOPEeHUE

Ponr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOUH KapTHHE MHPA, POJib (GU3HUECKOU TEOPUHU
B (OopMUpOBAaHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
(bu3MYECKON KapTUHBI MUpA B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJIICHUH O TIPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHA B 11 kiacce ocyIlecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
Oounonoruu, XumMuu, reorpaduy U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C MU3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJICHUE, HAay4HbIH (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIE/Th, U3MEPECHHUE.

Mamemamuka: pemIEHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUA: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPHI U MX IMPOCKUHUH HA OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE D3JIEMEHTApPHBIX (YHKIMH, NpPU3HAKK TOA00US TPEyTOJbHUKOB,
oTnpeieNIeHUe IUIONIaau TUIOCKUX GUryp u oonEmMa Ter.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpHUpOJE, KoJjieOaTelbHbIC
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTypa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUs KPUCTAUIMYECKOU PEIMIETKU, CHEKTPaIbHBIN
aHaJus.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX Py,
dboTochEMKa 3eMHOM IMTOBEPXHOCTH, MTPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocus: NWUHUM DJEKTpPONEpenay, TIEHEPATOP NEPEMEHHOTO TOKa,
DJIEKTPOABUIaTENIb, WHAYKIMOHHAS II€Yb, pafap, PaaUONPUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, NMPOEKIIMOHHBIN anmapar, BOJOKOHHAS OITHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOTro mpenmera «@Du3nuka» Ha YPOBHE CpPEIHEro 0O0IIero
oOpa3zoBanus (0a30BBI YPOBEHB) JOJKHO OOECICUUTh JTOCTHIKEHHUE CJICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusnka» TOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOlIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIHUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OINeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTU B MPOLIECCE peaau3allii OCHOBHBIX HaIlpaBIICHUIA
BOCIUTATEJIBHOMN AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TPAXIAHCKOIO
oO0IIIeCTBa, yYaCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIHLHOM OpraHU3aIlig;

YMEHHE B3aMMOJIEMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPpaXKIaHCKOMH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBE/ICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucylero (pUu3nYeckoi Hayke;



5) TPy10BOT0 BOCTIMTAHUSI:

WHTEPEC K pa3IuyHbIM cdepaMm npodecCHOHANbHOU JESTEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMO0Opa30BaHUIO B 00JIaCTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCIIMTAHNS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa KOJOTUYECKHUX MPOoOIeMm;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOWUYNBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacCIIMpPEeHHUE OIbITa JEATCILHOCTH JKOJOTUYECKON HAaMpaBIEHHOCTH Ha
OCHOBE MUMEIOIINXCA 3HAaHUM 10 (PU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

chOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATEeNbHOCTH, TOTOBHOCTH B IIpoIlecce
U3ydeHUsT  (QU3WKHA ~ OCYIISCTBIATh  NPOSKTHYHD H  HCCIEAOBATEIIbCKYIO
NEeATENHHOCTh HHIMBUIYAIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue aeicTBus:
CaMOCTOSITETLHO  (OpMyJIMpOBaTh W aKTyaJIM3upoOBaTh  MpoOseEmMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENN ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTIDKCHHUS
BBISIBISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAECMBIX
(bUBUYECKUX SABICHUSX;
pa3pabaTrhiBaTh IJIaH PEHICHUS MPOOJEMBbI C YYETOM aHAIM3a MUMEIOIIUXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESTEIIBHOCTH;
KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
ba3oBbIe uccienoBare/bCKue JelCTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMU TOHATHUSMM M METOAAMHU
(bu3HUECKON HAyKU;



BJIAJIETh HABBIKAMHU y4€OHO-HCCIIEOBATENBCKON U MPOEKTHOM 1E€ATEIbHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB peuIeHus 3a/iay (U3UUYECKOTO COJAEpkKaHUS, MTPUMEHEHUIO Pa3IMYHBIX
METOJI0B [TO3HAHMSI;

BJIAJE€Th BHJAMH JEATEIBHOCTH MO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIpPEeTaliy, MPeoO0pa3OBaHUI0 M MPHUMEHEHHUIO B Pa3iIHYHBIX Y4YEOHBIX
CUTyalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX IMPOEKTOB B 00J1acTH (PU3HKH;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTarthl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATENBHOCTH, B TOM YHCIIE TPU U3YUEHUH (PU3UKHU;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (U3UKE B TNPAKTUYECKYIO 00J]acTh
XKU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OPUrMHAIbHBIE TOAXOAbl U PEILICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIAJI€Th HABBIKAMU MOJy4YeHUS MH(OpManuu (U3HUECKOTO COAEpKaHUS U3
VUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IOHUCK, aHAJM3,
CHCTEMAaTU3alMI0 M WHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IIPE/ICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh  CPeACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3allMOHHBIX
3aJa4 ¢ CcOONIIoJIeHHeM TpeOOBaHUN JPrOHOMHKH, TEXHUKM O€30MacHOCTH,
TUTUEHBI, PECypcocOEpeKeHMs, MpPaBOBBIX M  ATUYECKUX HOPM, HOpPM
uH(OpPMaIIMOHHON O€301aCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3HAYeHUs] UHPOpPMALMU U LEIEBON ayTUTOPHUH, BEIOHpAsi ONTUMAIBbHYIO
¢dbopMy mpeacTaBIeHUS U BU3yalU3alllu.

KoMMmyHuKaTHBHbIE YHUBepPcaJbHbIEe YueOHbIe 1elicTBUA:
OCYIIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud ©  CMST4ath
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOW U WMHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKYy M METOJbl COBMECTHBIX JEHCTBUA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOI0 YJI€HA KOJIJIEKTUBA;

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHMIO: COCTaBJIATH ILIAH JEHUCTBUH,
pacnpenensiath poiaud ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padOThI;

OLICHMBATh KauyeCTBO CBOETrO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIBI B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ularaTb HOBBIE IIPOEKTHI, OLIEHMBATh HIACU C IIO03ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE [OBEIECHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBJISATh MO3HABATEIbHYIO JESITEILHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJaUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3aJ1a4, TUIaH BBIMTOJTHEHUS MTPAKTUYECKON paboOThI C yUETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHU;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBaThH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TIPOSIBIICHUIO JSPYIAUIMU B 00JacTu
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTH KOPPEKTUBHI B JESTECIHHOCTD,
OILICHMBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

BJIaJIeTh ~ HaBBIKAMU  TIO3HABATEIBHOW  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOILECCOB, HX pE3yJbTaTOB U
OCHOBaHUII;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYalllH, BEIOOpa BEPHOTO
pelIeHuUS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPWHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBEI W apryMEHThl JPYTHX TPU aHaIu3e pe3yIbTaToB
JeSITeIbHOCTH;

MPUHUMATh CeOsl, TOHUMasi CBOU HEJIOCTATKU M JIOCTOMHCTRBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPU aHAIW3E pe3yIhTaTOB
NEeSITEHHOCTH;

pHU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpouecce goCTHXKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydaroluxcs
COBEpIIIEHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, MIPEAMOIar Ao IIHi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHHE, BUICTh HAMpPaBICHUS Pa3BUTHS COOCTBEHHOW dMOITMOHAIBLHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

caMOperyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHWE, CIIOCOOHOCTH aJanTHUPOBAaThCA K
AMOIMOHAJILHBIM U3MEHCHHSIM | IPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTHIKCHHIO IEIH |
yCrexy, ONTUMH3M, WHUIMATUBHOCTH, YMEHHE JCHCTBOBAThH WMCXOAS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIOJIbMHU, 3a00TUTHCS, TIPOSBIATH UHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIMIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCICH:
MaTrepualibHasl TOYKa, HHEpIMadbHasl CUCTeMa OTCUéTa, abCOMIOTHO TBEPIOE TEIIO,
WJICATIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsijl MPU pelieHnn (PU3nYecKux 3ajad;

pacro3HaBath (U3MYECKHUE SBICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MIPSIMOJIMHEHHOE
JBDKEHUE, CBOOOJIHOE TajeHue TeJ, IBMIXKEHUE 10 OKPYXKHOCTH, HWHEPIuS,
B3auMojielicTBre Tei, nuddy3us, OpOyHOBCKOE JIBUIKEHHUE, CTPOCHHUE KUAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKECHUH ), TEIJIOBOE
paBHOBECHE, WCIApEHHE, KOHJIEHCAlMs, TUIaBJICHUE, KPUCTAIUIU3AIUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, MOBBIIICHUE JJABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocylle, CBsI3b MEXKAYy IapaMeTpaMu COCTOSIHUSI Tra3a B  HM30Ipoleccax,
ANEKTpU3alus TeJl, B3aUMOACHCTBHE 3apsAI0B;

OMUCHIBATh MEXAHUYECKOE JIBI)KCHUE, HCIOJb3Yysl (U3UYECKHE BEIUYWHBI:
KOOpJAWHATa, MyTh, MEpEeMElIeHue, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHIIa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEprus, MOTEHIHAIbHAS SHEPIrusi, MEXaHU4ecKas
paboTa, MexXaHW4YecKass MOINHOCTh; TPH OIMUCAHWW TPABUIBHO TPaKTOBATh
(bu3MUeCKUil CMBICT MCIOJB3YEeMbIX BEJIMYMH, UX OOO3HAUYEHHS] W €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BEJIIMUUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh H3YyYECHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIJIOBBIC SIBICHUA,
UCTIONIb3Yysl (U3MYECKHE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasl DHEPTUsl XaOTUYECKOT0 JBIKCHUS MOJICKYJ, CpeIHEKBaIpaTUIHAas
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA HSHEprusi, padora rasa,
KO3(pUIMEHT TMOJEe3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATeNs; NPU ONHCaHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEIWYWH, WX
00O3HAaYeHUsI W CAWHMIIBI, HaXOAUTh (GOPMYJIbl, CBA3BIBAIOIIME JAHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUYCHHBIC JIEKTPUUECKHE CBOMCTBA BEILIECTBA U JIEKTPUUECKUE
SBJICHUS (TIPOIIECCHI), UCTIONB3YsI (PM3UYECKHE BEIMYHMHBI: IJICKTPUUECKHUA 3aps/l,
AIIEKTPUYECKOE MOJIe, HAMPSXKEHHOCTD MOJIs, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHWCAHWM TPABWIBHO TPAKTOBATh (PU3UUECKHH CMBICI HCIOIb3yEMBIX
BEJIMYMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIUUYNHAMU;

aHATM3UPOBATh (PUBUUECKHUE TMPOIECCHl U SBICHUS, UCIOJB3Ys (PU3NUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BceMupHoOro TaroteHus, |, 11 u Il 3akons HetoToHA,
3aKOH COXpaHEHUs MEXaHMYECKOW DOSHEPruu, 3aKOH COXPAHEHUS MMITYJIhCa,
MPUHIIUAN CYNEPNO3UIIUA CHWJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBMXKEHUS MOJIEKYJ C
abCOIOTHOM TeMIlepaTypoH, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHUS
AIIEKTPUYECKOro 3apsiia, 3akoH Kynona, mpu 3ToM pasauyaTh CIIOBECHYIO
GbopMyJIMPOBKY 3aKOHa, €r0 MAaTeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TPaHMUIIBI,
00J1aCcTH) MTPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHIUIBI JCHCTBHS MallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuvarh yCJIOBHsS UX O€30MACHOTO MCIIOJIb30BAHUS B
MOBCEIHEBHOM )KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MPU ITOM
dbopMmynupoBaTh MpobOeMy/3amady © THUIOTE3y Y4eOHOTO DJKCIEPUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBATH BHIBOIBI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
TOM BBIOMpaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHUS U HUCIOJIh30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX H3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buUKCUpOBaTh Pe3yJbTAaThl IMOJYYCHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B
BU/JI€ TAOJIUL U TpapUKOB, I€JaTh BEIBOABI IO PE3yJIbTaTaM UCCIIEI0BAHMS;

coOroaTh mpaBmia 0e30MacHOro TpyJa MpHU MPOBEACHUHN WCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW W IMPOEKTHOM
JESATENBHOCTH C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000py1I0BaHUS;

pelmarb pacy€éTHhIE 3aJaud C SBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXoauMble NIl €€ pelleHUs, TPOBOAUTh Pacdy€Thl M OLIEHUBATh PEAJTbHOCTD
MOJIY4YEHHOT0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

peniaTh KAYECTBEHHBIE 33/1a4d: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKJIECHHM C OMOpON Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue IBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTHU JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
¥ TIPEJICTABIICHUS YYCOHOW W HAyYHO-TIOMYJISIPHON WH(POPMAIINH, TTOTYYCHHOW W3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyto HH()OPMAITHIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBACHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN KU3HU
JUTst o0ecredeHus: 0e30MacHOCTH MPU OOpaIeHUU ¢ TPUOOpaMU U TEXHUUECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370pPOBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;



paboTaTh B TpYyINIE C BBIIOJHECHUEM PAa3JIMYHBIX COLMAIBHBIX pOJICH,
IUTAHUPOBATh PadOTy TPYMIbI, PAlMOHAIBHO pACHpEnemsiTh OOs3aHHOCTH U
IJJAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYallMSIX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIINbI B PEUICHUE pacCMAaTPpUBAEMOM MTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIMIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHHKU M
TEXHOJIOTUH, B TPAKTUYECKOU NEATENBHOCTH JIFOACH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JTy4 CBETA, TOUYECYHbIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sipa MpH PEHIeHUH (PU3NYECKUX
3azay;

pacro3HaBaTh (PU3MUECKUE SIBICHUS (MPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKASI TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHWUTHAasE WHAYKIUSA, JEHUCTBUE MArHUTHOIO TOJA Ha
MPOBOJAHUK C TOKOM WM JBIKYLIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPACHPOCTPAHEHUE CBETA, OTpPa)XEHUEe, MPeTOMIICHUE,
uHTeppepeHnus, audpakuus W TOJMApU3alusg CBETa, JUCIEPCUS CBETa,
dboToanekTpudeckuit 3pdext (porodaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE,  JJIEKTPUUYECKYID  MPOBOJUMOCTh  PA3JIUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBICHUS (TPOIECCHI), HCHONB3YSd (U3MUYECKUE BEIMYMHBIL:
AIICKTPUYECKUIN 3apsj, CUJa TOKa, SJIEKTPUUYECKOE HAMNpsHKEHUE, JICKTPUYECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIIKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MAarHUTHOTO Mojsi, cwia Awmmnepa, cuwia JlopeHiia, MHIYKTHBHOCTb
KATYILIKW, SHEPrusl 3JIEKTPUYECKOT0 M MAarHUTHOrO IMOJEH, MEepUoJ M YacTroTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsij U Ccujla TOKa B MPOIEcce
FapMOHUYECKUX OJEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUI
CMBICIT HCIIOJIb3yEMbIX BEIWYMH, WX OOO3HAYCHHWs] W CIAWHHIIBI, YyKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JIaHHYIO (DU3UYECKYI0 BEIUYHHY C JPYTUMH
BEJINUYMHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOJIb3YS
bu3nUecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI H



4acToTa CBETa, YHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypaciaaa, SHEPTUs CBSI3U
aTOMHBIX Si7iep, NpPU ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W E€JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JAHHYI0 (U3MYECKYIO BEJIWYUHY C JPYTMMHU BeJIUYMHAMU,
BBIYMCIIATH 3HAaUCHHE (PU3NUYECKON BETUUHHBL;

aHATM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SBICHUS, UCIONB3YS (U3NUECKUE
3aKOHBI M MPUHUMIBL: 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIBHOTO U MApaJLIEIBHOTO
COCIMHEHUs MPOBOAHUKOB, 3aKOH JIxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOMN
WHAYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaciupOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETA, ypaBHEHUE OUHIITEHHa mnsa pororddekra,
3aKOH COXPAHEHMS 3HEPrUH, 3aKOH COXPAHEHHsI MMIIYJIbCA, 3aKOH COXPAaHEHHS
IIEKTPUYECKOr0 3apsAJ]ia, 3aKOH COXPAaHEHMsI MacCOBOIO 4MCIIa, MOocTysnarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAXXEHHE M YyCJIOBHUS (TpaHUIbl, O0O0JACTH)
PUMEHUMOCTH;

OIPENENSTh HAIIPABJICHUE BEKTOPA MHAYKIMU MarHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD 3KCIEPUMEHTHl 10 MCCIENOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB € HCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: IpPH 3TOM
dbopmynupoBath npobieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MpPEIOKEHHOr0 O00OpYyIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIHpPOBATH BHIBOJIHI;

OCYILECTBISAThH NMPSMBbIE U KOCBEHHBIE U3MEpPEHUsI (PU3NYECKUX BEIUUMH, IPU
TOM BBIOMpPAaTh ONTHUMAJBHBI CHIOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHBHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MUYECKHX BEJIWYMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUH: MpPU STOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOJYYEHHON 3aBHCHUMOCTH (U3WYECKUX BEJIMYMH B BHJAE TaOIUIl U
rpauKoB, IeNaTh BHIBOABI MO pe3yIbTaTaM UCCIIEI0BaHMUS;

coOroaTh npaBuiia 0e30MacHOro Tpyda MpHU MPOBEACHUN MCCIEAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOU
JESATENBHOCTH C HMCIOJB30BAHMEM H3MEPUTENBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000py1OBaHUS;

pemath pacuéTHBIE 3a7a4dl C SBHO 3aJIaHHOW (U3UYECKOW MOJIEIIbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaliM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOAEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,



HEeoOXoauMbIe NIl €€ PEIICHUs, TMPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BEIINYUHBI,

peliaTh KaueCTBEHHBIC 3a1aU: BBICTPANBATh JIOTUYECKU HEMTPOTUBOPECUNBYIO
IIEMOYKY PACCYXKIACHUN C OMOpPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sIBJICHNUS,

WCTIOJIB30BaTh ~ MPU  PEMIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTABJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, ITOJYICHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTy4aeMyt0 HH()OPMAITHIO;

OOBSCHATH TPHUHITUNBI JCHCTBUS MAIMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOTO HUCIIOIH30BaHUS B MOBCEIHEBHON
KU3HH,

IIPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPYIKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHU;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HH
Ui obecriedeHus: 6€30MacHOCTH TP OOpaICHUH ¢ MPUOOPAMH M TEXHHUYSCKUMHU
YCTPONCTBAMH, JIJISI COXPAHCHHUS 370POBbS M COOJIONCHUS HOPM JKOJIOTHYCCKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpYyIIEe C BBHIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYMIBL, PAIMOHAIBHO pacHpenensiTh O0O0s3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIlUAX, aJICKBATHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTPUBAEMOM TTPOOIICMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Konn4yectBo 4yacos
HanmeHnoBaHue pa3/ie/ioB U TeM

Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPOorpaMMbl Bcero
padoTbl padoThI
Pa3nen 1. PUSUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2
Uroro no pazneny 2
Pazjnen 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 JluHamuka 7
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1
Teopuu
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5

da3oBrIc Iepexoabl

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
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

Wtoro no pazneny

Pazpnen 4. JIEKTPOIUHAMUKA
4.1 DneKTpocTaTHKa

42 ITocTostHHBIN 2neKTpUYeCKUi TOK. TOKHM B
' PasIMYHBIX Cpeax

Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

24

10

12

22

68

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

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



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

11 KUIACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

11 MarnuTtHoe moJjie. DIeKTpoOMarHUTHasT
' UHIY KM

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanndeckue 1 QJICKTPOMArHuTHBIC

2.1
KoJIeOaHus
29 MexaHU4ecKue U dJICKTPOMArHUTHEIC
' BOJTHBI
2.3 Onruka

Hroro no paszneny

KoanuyecTBO 4acoB

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cIEIIMAJIBHON TEOPUH

OTHOCUTEJIbHOCTH
Htoro no pazneny

Pa3zngea 4. KBAHTOBASI PU3UKA
4.1 DeMeHThl KBAHTOBOU OIITHUKU

4.2 Crpoenue atroma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41c97c

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

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

Bbu6mmoreka [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

4.3 ATOMHOE AP0 5

Wroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MOBTOPEHUE 4
Uroro no pazgeny 4
PeszepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME 68

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

Bbu6moreka [JOK
https://m.edsoo.ru/7f41c97c

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

duszuka — Hayka 0 IpUpo/Ie.
HayuHnble MeTo1bI TO3HAHUS
OKPY’KaIOIIero Mupa

Posb 1 mecTo $usuku B
($hopMHUpPOBaHUH COBPEMEHHOMN
HAYYHOU KapTUHBI MUDA, B
MPAKTUYECKON JAESITETFHOCTH JTIOACH

Mexanndeckoe IBUKECHUE.
OTHOCUTENBHOCTh MEXAHUUYECKOTO
nBwxeHud. [lepemenienne, CKOpocCTb,
YCKOpEHHE

PaBHOMEpHOE NIPSIMOJIMHEWHOE
JIBUKEHHE

PaBHOyCKOpEHHOE IPSIMOIMHENHOE
JIBUKECHHE

CBoOoHOE TIazieHue. Y CKOpPEHHE
CcBOOOJIHOTO Ma/IEHUS
KpuBonuHeliHOe nBUXKEHUE.
JIBr>KeHHE MaTepruagbHOM TOYKH 110
OKPYKHOCTH

[TpuHmn otHOCUTENBRHOCTH [ anmumes.

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThl

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOc3ada

Bbu6mmoreka [JOK


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

10

11

12

13

14

15

16

17

NHepruanbHble CUCTEMBI OTCUETA.
IlepBb1it 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun
cylepro3unuu cuil. Bropoi 3akox
HproroHa 11 MarepuaibHOM TOUKHU

Tperwnit 3akoH HproToHa 11151
MaTEPHUAIIbHBIX TOYECK

3aKoH BceMHUpHOTo TsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoaddunmeHt tpenus.
Cuuta COTTpOTHBIICHHSI TIPH JIBHXKEHUH
TeNa B KUIAKOCTH WJIH ra3e

[TocTynarenbHOE U BpalaTeIbHOE
JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea.
Mowment cumbl. I[1neyo cunel. YcenoBus
paBHOBeCHsI TBEPIOTO Teja

NMmynsc MmaTepualbHON TOYKH,
CUCTEMBI MaTepUaIbHBIX TOUEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE IBU)KEHHE
PaboTta u MOLTHOCTB CHIIBIL.
Kunernueckast sHEprust MaTepUaIbHON
ToukHu. Teopema 006 U3MEeHEHNHN
KMHETUYECKON SHEPIUU

[ToreHumansHas 3HEprusl.

https://m.edsoo.ru/ff0c3be8

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK


https://m.edsoo.ru/ff0c3be8
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

18

19

20

21

22

23

24

[ToreHnmanbHast SHEPTHs yIPYTO
ne(OPMHUPOBAHHON NPY>KUHBIL.
[ToreHnmanbHast SHEPTHA TeNla BOTU3U
MOBEPXHOCTU 3eMJIU

[ToreHnmanbHbIE U HEMOTEHLIUAIBHBIE
cuiibl. CBsA3b paboThHI
HETIOTCHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTHU CHCTEMBI Tell.
3aK0H COXpaHEHHUsI MEXaHUYECKOU
SHEPIrUU

Jlaboparopnas pabota
«MccnenoBanue cBsizu pabOTHI CHIIBI €
A3MEHEHHEM MEXaHnIeCKON OHCPIrun
TeJa Ha MIPUMEPE PACTHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE

OCHOBHBIE TIOJI0KEHUST MOJIEKYJIISIPHO-
KHHETHYEeCKO! Teopuu. bpoyHoBckoe
newkenue. Auddysus

XapakTep JBUKEHUS U
B3aHMMOJCHCTBHS YaCTHUI] BEIECTBRA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEN
U TBEPABIX TEI

Macca monexyin. KonngectBo
BenlectBa. [locTossHHas ABoraapo
TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remmeparyp

https://m.edsoo.ru/ff0c461a

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

26

27

28

29

30

31

32

33

34

Lenbcus

Uneanpusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOcommoTHas TeMrepaTypa Kak Mepa
CpeHEN KNHETUYECKON YHEPTUH
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHnas pabota
«MccnenoBanue 3aBUCUMOCTH MEKITY
napamMeTpamMu COCTOSTHHS
Pa3peKEHHOTO ra3a

W3omporieccsl B uaealbHOM ra3e u ux
rpaduyeckoe npeacTaBieHUue

BuyTpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crnoco0n! e€ u3MeHenus. KonmdecTBo
TEIJIOTHI U paboTta. BHyTpeHHS S
SHEPrusi OJHOATOMHOI'O UJI€ATHHOTO
rasa

Bune! Teronepenaun

VY nenbHas TEIOEMKOCTh BEIIECTBA.
KonuuecTBo TemioTel npu
Teruionepenaye. AauabaTHbIi mpoiecc
[TepBbIii 3aKOH TEPMOJAMHAMUKHU U €TO
MIPUMEHEHHE K U30Ipoleccam

Heo6paTumocTs nporeccoB B

bu6mmorexa [{OK
https://m.edsoo.ru/ffOc4fde

Bbub6moreka [JOK
https://m.edsoo.ru/ffOc511e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

Bbu6mmoreka [JOK



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

35

36

37

38

39

40

41

42

43

44

45

npupoe. Bropoi 3akoH
TEPMOAVHAMUKH

[Tpuniun gevicreust u KII/ TernmoBoit
MallHbI

[uxn Kapuo u ero KIIJ]

DKosiornyeckue npooaeMbl
TEIUIO3HEPTETHKH

O6o06maromuii ypok «MonexysipHast
¢u3uka. OCHOBBI TEPMOTMTHAMUKI

Konrponbnas padora no teme
«Monexymnspraas ¢puznka. OCHOBBI
TEPMOJIUHAMUKN

[TapooGpazoBaHue U KOHACHCAIHS.
Hcnapenue u kurexnue

AOCOmII0THAS U OTHOCHUTEIbHAS
BIIQXKHOCTH BO31yXa. HackllieHHbIH
nap

Trépnoe Teno. Kpucramnuueckue u
aMopdHbIe Tena. AHU30TPOITHS
CBOMCTB KpucTauioB. Kujakue
Kkpuctauibl. COBpeMEHHbIE MaTEpHAIIbI

[TnaBiieHre U KPUCTAUIA3AIIHS.
VnenpHas TEINIOTA IUIABJICHUS.
Cybnumarnus

VYpaBHeHuUE TEIIOBOTO OanaHca

DneKTpu3anus Tei. DINEKTPUISCKUN
3apsn. JIBa BUa SIIEKTPHUECKUX

https://m.edsoo.ru/ff0c6230

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

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c6938

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc



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
https://m.edsoo.ru/ff0c6bcc

46

47

48

49

50

51

52

53

54

3aps/I0B
[TpoBOIHUKY, TUATIEKTPUKH H
MTOJTYTIPOBOTHUKH. 3aKOH COXPaHCHHS
AIEKTPUUECKOTO0 3apsia

B3aumopeiicTBue 3apsaioB. 3aKkoH
Kynona. To4ueuHbIN 2JIEKTPHUUECKUI
3apsn

Hanpssk€HHOCTB 2JIEKTPUYECKOro
nosist. [lpuHnun cynepno3unuu
ANEKTPUYECKUX ToseH. JInnuu
HANPSHKEHHOCTH

PaboTa cui1 31eKTpoCcTaTuuecKoro
noida. [Torenman. PasHocts
IMOTEHIIUAJIOB

HpOBO)IHI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JIGKTpI/I‘-IGCKaH MMPOHUIIACMOCTD

OnextpoéMkocTs. KonneHncatop

:‘)J'IGKTpOéMKOCTB IIJIOCKOI'O
KOHACHCATOpAa. SHCpFI/I}I 3apsAKECHHOT'O
KOHACHCATOpa

Jlaboparopnas pabota "HU3mepenue
ANEKTPOEMKOCTH KOHAEeHcaTopa'

IIpuHIUI AENCTBUSA U IPUMEHEHNE
KOHZICHCATOPOB, KOIIMPOBAJIEHOTO
ammapara, CTpyHHOT'O IIPUHTEPA.
DJeKTpOoCTaTUYECKas 3alUTa.

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc6bcc

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOc6ce4

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0



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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56

57

58

59

60

61

3a3eMIIeHHE AIIEKTPONPUOOPOB

DJIEKTPUYECKUI TOK, YCIOBUS €0
cymiectBoBanud. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpsiokenue.
Conporusnenue. 3akon Oma J1st
yJacTKa 1enu

[TocnenoBarenbHOE, NapaIebHOE,
CMEIIaHHOE COeIMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«/3yueHne cMeaHHOro COeAMHEHUS
PE3UCTOPOBY

PaboTta 1 MOITHOCTB 3NIEKTPUIECKOTO
Toka. 3akoH Jlxoymsa-Jlenua

3axon OMa 11 OJIHOM (3aMKHYTOI)
anekTpuieckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne 3J1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS»

Pe3zepBHublii ypok. KonTposbHas
pabora 1o Teme "DnexTpoauHaMuka’ /
Bcepoccuiickast mpoBepouHas paboTa

O06o0maromuii ypok
«dnexTpoanHamukay / Becepoccuiickas
mpoBepoyHas padbora

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHMOCThD
COTNPOTUBIICHUS METAJIIIOB OT
temrepatypbl. CBEpXIIPOBOIUMOCTh

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



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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63

64

65

66

67

68

DNEKTPUUECKUN TOK B BAKyyMe.
CBoJiCTBa 3JIEKTPOHHBIX ITyUKOB

[TomrynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMECHas poBoAUMOCTh. CBoiicTBa
p—n-nepexoxa. [lonynpoBoaHUKOBBIE
npudOpbI

DJIEKTPUUYECKUHN TOK B paCTBOpax U
pacrmiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALIMS.
DneKTponu3

DIIeKTPUYECKHI TOK B ra3ax.
CaMocCTOSTEIbHBIA 1
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus.
ITna3ma

DnexTpuueckue npuOopsl U
YCTPOMCTBA M UX TTPAKTUYECKOE
npumeHenue. [IpaBuia TeXHUKH
0e30macHOCTH

Kontponbhas pabota no teme
«nektpocraruka. [TocTosHHBII
aneKkTpudeckuil Tok. Toku B
Pa3IMYHBIX Cpelax»

PesepBHEI ypok. O000IIarOmuii ypok
o remam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c84ae

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



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 KUIACC

Ne
n/n

Tema ypoka

IlocTostHHBIE MATHUTEL K UX
B3aMMOJCHCTBYE. MarHuTHOE IOJIE.
BekTtop MaruuTHOM MHAYKUMH. JIMHUK
MAarHUTHON MHAYKIUHU

MarauTHO€ 10Jie MPOBOJIHHUKA C
TokoM. OTbIT Dpcrena.
BzaumopeiicTBre mpoBOJHUKOB C
TOKOM

JlabopaTtopHnas pabora «M3yuenue
MAardmMTHOI'O IIOJIA KaTyIIKH C TOKOM)»

JleficTBHE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amrepa.
JlabopaTopHnas pabota
«HccnenoBanue ASHCTBUS
TTOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM

JleficTBHEe MarHUTHOTO MOJIS Ha
JBIDKYTIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGota cuiibt
Jlopenua

DnekTpoMarauTHas HHAyKus. [lotok
BEeKTOpa MarHuTHoU uaaykuuu. J/1C
WHIYKIHUH. 3aKOH 3JIEKTPOMArHUTHOMN

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThbI

JlaTa
IIpakTHyeckue
U3y4eHust
padoThI
1
1

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubnunoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

13

14

naaykuuu dapanes
JlaGopaTopHas pabota

«HCCJ’ICI{OB&HI/IG SIBJICHUS
BHeKTpOMaFHHTHOﬁ HWHIAYKIOHUW»

NuayKkTUBHOCTB. SIBIEHUE
camouHAykIuu. I1C caMOMHIYKITUH.
OHeprusi MarHUTHOT'O MOJIsl KATYLIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

TexHuueckue yCcTporucTBa U UX
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATENb,
YCKOPHUTENH JIEMEHTAPHbIX YaCTHILI,
MHIYKIMOHHAS NI€Yb

O6o0matromuii ypok « MarHutHoe
I10JI€C. BHGKTPOMaFHI/ITHaSI HUHIOYKIOUS

KonTponbHas pabota mo Teme
«MaruuTHoe 1oJIe.
9HGKTpOMaFHI/ITHaSI I/IHZIYKIII/ISI»

CB00OO/THBIC MEXaHUYECKUE
Konebanus. 'apMoHnueckue
KosiebaHus. YpaBHEHUE
TapMOHMYECKHUX KOJICOaHUH.
[IpeBpanienue 3uepruu

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIx KojaeOaHHii rpy3a Ha
HUTH OT JUTMHBI HUTHA ¥ MAaCCBI TPY3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

but6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

ANEKTPOMArHUTHBIC KOeOaHus B
UeaIbHOM KOoJeOaTeIbHOM KOHTYpE.
AHaOTHSI MEXTy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAHEHHUS PHEPTUU B UJI€ATTbHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBiaeHue 0 3aTyXarOIIMX
KojeOaHusx. BeiHyX/IeHHBIC
MexaHHYecKHe Konedanus. Pe3onanc.
BbIHy)KIIeHHBIe BHGKTpOMaI‘HI/ITHBIC
KoseOaHus

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMILJTUTYIHOE U
JICHCTBYIOIIIEEC 3HAYCHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpanrcdopmarop. [IponsBoacTso,
nepenaya u noTpedieHue
3IEKTPUUYECKON IHEPTUU

YCTpolCTBO M MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUUECKOTO 3BOHKA,
reHepaTopa NepEMEHHOTr0 TOKa,
JIMHUH IIEKTpoIepesayd

DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE DIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

30

MexaHnuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Cxopocts
pacipoCTpaHeHUs M JTHHA BOJTHEI.
[Tonepevnsie U MPOTOTBHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3Byka. Bricora Tona. TemOp 3ByKka

DNEeKTPOMarHUTHbHIE BOJHBI, UX
cBoiicTBa U ckopocTh. [lIkana
3J€KTPOMAarHUTHBIX BOJIH

[IpuHIUTIBI paTnOCBA3U U
TeneBuaeHus. Pa3Butue cpeacTn
cBs3u. Pagnonokamus

KonTponbras padota «Konebanus u
BOJTHBI»

[IpssMonMHENHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOU Cpeje.
Toueunslii ICTOYHHK cBeTa. JIyd
CBETa

OTtpaxxeHue cBeTa. 3aKOHbI

oTpaxkeHus ceera. [locTpoenue
M300paXE€HUI B IJIOCKOM 3epKaje
[Ipenomnenue ceta. [loaHoe
BHyTpeHHee oTpakeHue. [IpeaenbHblii
yTOJI TIOJIHOTO BHYTPEHHETO
OTpaKCHHUS

JlaGopaTtopHnas pabora «M3mepenue
MOKa3aTesl MPeIOMIICHHSI CTEKIIa

JIunzsl. [octpoenue n3o0paxeHuil B

bu6nunoreka [IOK
https://m.edsoo.ru/ff0ccab4

but6mmoreka [{OK
https://m.edsoo.ru/ffOcccOc

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

but6mmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

but6mmoreka [{IOK
https://m.edsoo.ru/ffOcd7{6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

bubmuorexa [JOK



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

31

32

33

34

35

36

37

38

39

nuH3e. PopMyiia TOHKOM JIMH3BL.
YBennueHue JIMH3bI

JlaGopaTopHnas pabota
«HccnenoBaHue cBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus cBeta. CIIOKHBIN COCTaB
oenoro cBerta. Llet. JJaboparopnas
pabora «Habnronenue aucnepcun
CBETa»

Wurtepdepennus creta. dudpaxius
cBeta. {udpaxnuonHas pemeérka

[TonepedyHOCTHh CBETOBBIX BOJIH.
[Tonspusanus cBera

OnTrueckue MpuOOpPHI U YCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS

FpaHI/IHLI MMPUMCHHUMOCTHU
KJIacCMuecKol MexaHuku. [loctynarsl
CHeLHaIbHON TeopuH
OTHOCUTEIILHOCTH

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3ameyieHne BpEeMEHH U COKpaIlieHne
TUINHBI

DHeprus U UMIYJIbC PEISITUBUCTCKOM
yacTulbl. CBS3b MACChI C SHEPTUEH U
UMITYJIbCOM. DHEPIUsl MOKOs

Konrtponsnas padora «OnTHKa.
OcHOBBI cIENIMANIBHON TeopUn
OTHOCHTEJIEHOCTH»

https://m.edsoo.ru/ffOcddle

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

bubnunoreka [IOK
https://m.edsoo.ru/ffOcf02e

bubmmoreka [IOK
https://m.edsoo.ru/ff0cf862

bubmmoreka [IOK
https://m.edsoo.ru/ffOcfa42

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

bubmuorexa [JOK
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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41

42

43

44

45

46

47

48

49

®oronsl. opmyna [Inanka. Dueprus
Y UMITYJIbC ()OTOHA

OTKpBITHE ¥ UCCIICIOBaHUE
dotorddexra. Onbiter A. I'.
CroneroBa

3akonsl portorddexra. YpaBHeHUE
DitHmrelHa 11 hoTodrddekra.
«Kpacnas rpanuma» porodddexra

Hasnenune cBera. OnwiTer [1. H.
JleOeneBa. XuMHUUECKOE eHiICTBUE
cBeTa

TexHuueckue ycTpoiucTsa u
MIPAKTUIECKOE TPUMEHEHUE:
(dboTosneMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]

Pertennie 3agau mo reMe «JIeMEHTHI
KBAHTOBOU OIITUKN

Mongens atoma TomcoHa. OnBITEI
Pezepdopna mo paccessHUIO 0-9aCTHII.
[InanerapHas Mmozienb aroma

[Tocrynater bopa

Wznyyenue u nornomeHue GoToHOB
IIPU Iepexo/ie aTOMa C OJTHOTO YPOBHS
SHEepruu Ha qpyroil. Buasl ciekrpos

BoHoBEIE cBOMICTBA yacTHIl. BOJIHEI
ne bpoiina. KopmyckynsipHo-
BOJIHOBOU Tyanu3M. CIIOHTaHHOE U

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

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmuorexa [JOK
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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BBIHYKJACHHOC U3JIYUYCHUC

OTKpBITI/Ie PaaAnO0aKTHBHOCTH. OnbITH

Pesepdopna no onpenenenuto cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

CgoiictBa anbda-, 6era-, raMma-
n3nydeHus. BiusHue
PaaMOAKTUBHOCTH HA KUBbIE
OpraHU3Mbl

OTKpbITHE TIPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnaj. ["aMMa-u3nydenue

DHeprusi CBS31 HYKJIOHOB B siJIpe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iemsl, TepCIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI SIIE€PHOI
SHEPIreTHKHU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOIOICHUS 1
pPEruCTpaIfK SJIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalbHbIE
B3auMoencTBusd. EnuHcTBO
(bu3n4eCcKoi KAapTHHBI MUPa»

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe ¥ MEPOBO33PEHUECKOE
3HaueHUe acTpoHOMUU. Bua
3BE3aHOrO HeOa. Co3Be3ausl, spKue
3BE3/IBI, INIAHCTHI, UX BHAUMOC
newxenue. ColIHEUHas cucTemMa

but6mmoreka [IOK
https://m.edsoo.ru/ffod0fd2

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

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubmmoreka [IOK
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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62

63

64

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sneprun CosHLA U 3BE3]1

3BE37bI, UX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/1bI [TIaBHOU
MIOCJIEI0BATENbHOCTU. BHYTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEICTABICHUSI O IPOUCXOXKICHUU U
sBosroruu ConHLa U 3BE37

Mineunsiii [1yTe — Hama I'anakTuka.
ITonoxenue u nBuxenue CosHua B
lNanaxruke. ['anaktuku. Y€pHbie
JBIPBI B IIPAX TaJaKTUK

Bcenennas. Pa3z0Oeranue rajakTHK.
Teopus bosbiioro B3peisa.
PenukToBOE M3IyYeHHE.
MerTaranakTuka

Hepemiennsie mpoGieMbl acCTpPOHOMUU

Kontpoinbnas paboTa «51eMEeHTbHI
aCTPOHOMHUU U acCTPOPHUIUKID)

O6o6maromuii ypok. Poib ¢pusuku u
ACTPOHOMHUU B YKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIHMAJIbHON B
ATUYECKOM chepax NeaTeTbHOCTH
YyeJioBeKa

O6o6maromuit ypok. Poib u Mecto
(U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o06maromuit ypok. Poib



65

66

67

68

¢uznueckoit Teopun B HopMupOBaHUH
MPECTaBICHUN O (PU3NIECKOI
KapThHE MUpa

O606maromuii ypok. Mecto
¢bu3nuecKoi KapTUHBI MUpa B 001IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUNA O IPUPOC

Pe3epBHbIil ypok. MarauTHoe moie.
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
IpoBepPsAEeMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsieMble MpeAMeTHbIE PE3YJIbTATHI 0CBOEHHUSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpamMMbl CPETHEr0 001Iero 06pa3oBaHMs

JleMoHCTpUpOBaTh Ha MpuUMEpax pojdb M MecTo (U3UKU B
(GbopMHpPOBAaHUN COBPEMEHHON HAayYyHOW KapTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IIPAKTUYECKON NEATECIBHOCTU
Jronen

VY4uTBIBaTh TPaHMIIBI IPUMEHEHUS U3YUYCHHBIX (PU3NYECKHX MOJelei:
MaTepualibHas TOYKa, MHEpLHalbHas CUCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TEJIO, UICATBHBIN ra3; MOJAECIHN CTPOCHUS Ia30B, KUIKOCTEN U
TBEPABIX TEJ, TOYCYHBIM DSIIEKTPUYECKUH 3apsA]l — IIPU PELICHUH

(pI/ISI/I‘-IeCKI/IX 3aga4

Pacno3naBaTh (u3nueckue sBICHUS (MPOLECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXAaHWKH, MOJEKYJSIPHO-KMHETUYECKOW Teopun
CTPOEHHs BEIIEeCTBA W  JJIEKTPOJMHAMUKHM: pPAaBHOMEpPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHENHHOE JBUJKEHHE, CBOOOJHOE TNajJeHHE
T€J, ABWKEHUE IO OKPYXXHOCTH, WHEpPLHUs, B3aUMOICHCTBUE TEI;
nuddys3usi, OpOYHOBCKOE JIBHKEHHE, CTPOCHHE JKUAKOCTEH U
TBEPABIX  TeJl, M3MEHEeHHe o0bEéMa Tel MpU  HarpeBaHUU
(oxmaxJeHuu), TEIUIOBOE paBHOBECHE, HCIApeHue, KOHICHCAIIMS,
IUIaBJIEHUE, KpUCTAUIM3allus, KWUIIEHWE, BJIAXXHOCTb BO31yXa,
IIOBBIIICHNE JIaBJICHUS T'a3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCY/E,
CBA3b MEXJAy IapaMeTpaMH COCTOSHMSI Tra3a B M30IpoIeccax;

QJICKTpU3alusA TCI, B3aUMOJICHCTBHE 3apsaa0B

OnuceiBaTh MEXaHUYECKOE JBIKEHHE, MCIONb3ysl (U3NYECcKue
BEJIMYMHBI: KOOpAMHATA, MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cuila, MMIYJbC Tejla, KHHETUYECKas DHEprus,
NOTEHIMAJbHAsl JHEpPrHs, MexXxaHudeckas paloTa, MeXxaHH4YecKas
MOIIIHOCTb; IPU OMUCAHUH MPAaBUIBHO TPAKTOBATH (PU3HMUECKUIA CMBICI
UCTIONB3YEMBIX BEJIMYMH, MX OOO3HAYeHHWs] M EIWHUIIBI, HAXOIUTh
(opMyIIBl, CBSI3BIBAIOLINE JAHHYIO (U3UUECKYIO BEUUYUHY C APYTUMH

BCINMYMNHaMn

OnuceIBaTh H3YUCHHBIC TCIIJIOBLIC CBOMCTBA TEJI M TEIUIOBBIC



10.6

10.7

10.8

10.9

10.10

SBIIGHUS, UCHOJb3ys (U3MYECKUE BEIUYMHBI: JaBlICHUE Tasa,
TeMIepaTypa, CpEIHssl KUHETHYecKas DSHEpPrus XaoTHYECKOIo
JNBW)KECHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYJ,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHsi OSHeprus, padora rasa,
KO3 (UIIMEHT TMOJIe3HOr0 JEHCTBHUS TEIJIOBOIO JBUTATENS; IIpU
ONHUCaHUU MPaBUIIBHO TPaKTOBaTh buznueckuit CMBICH
UCIIOJIb3YEMBIX BEJIMYMH, UX OO0O3HAYEHUS M €IUHHULbI, HAXOJIUTb
(bopMyIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUMHY C APYTUMHU

BCIIMYHMHAM

OnuceiBaTh M3y4YEHHBIE JJIEKTPUYECKHE CBOMCTBA BEILIECTBA U
JIEKTPUYECKUE  SBJICHUS  (IPOLECChI), HUCHONb3YSd  (HU3HUECKue
BEJIMYMHBI: JNEKTPUYECKUN  3apsAl,  OJJEKTpUYECKOe  IMOoJIe,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJ, pPa3HOCTh MOTEHLHUAIOB; MpH
ONMCaHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIB3YEMBIX
BETMYMH, WX OOO3HAYEHHUS W €IUHUIBI, YKa3biBaThb (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU

BEiIM4YnHaMun

aHAM3UPOBaTh (PU3MUECKUE MPOLECCHl M  SIBICHUS, HCHOJb3Ys
¢u3nyeckre 3aKOHbI ¥ MPUHIIMIIBL: 3aKOH BCEMUpHOro Tsrotenus, |, |l
u Il 3axkonsl HploTOHA, 3aKOH COXpAaHEHHS MEXaHUYECKOW SHEPrUH,
3aKOH COXPaHEHMs MMITyJIbCa, IPUHLUI CYTIEPIO3ULIMH CUJI, TPUHLIMII
paBHONpABUS HMHEPLUUAIbHBIX CUCTEM  OTCUY€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOECHHUS BEILECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeIHEH KHUHETHMUYECKOM DSHEPIruu TEIUIOBOIO IBMKEHMSI MOJIEKYJ C
abCOJIIOTHON TeMIepaTypol, MEepBbI 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXpaHEHMs IIEKTPUUYECKOro 3apsjaa, 3akoH Kysona; mpu 3Tom
pasnuyarh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €r0 MaTEeMAaTU4YECKOE

BBIPAKCHUC U YCIIOBUA (TpaHI/ILILI, 06J'IaCTI/I) IMPUMCHUMOCTHU

OOBSCHATH OCHOBHBIC MPHUHIIMITBI JIEHCTBUS MAIllUH, TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3IuyaTh YCIOBUS WX 0€30MacHOro

HUCIIOJIBb30BaHUs B HOBCC,HHCBHOI;'I KHN3HU

BBITIOMHATE SKCIIEPUMEHTHI TI0 UCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
aToM (dopmyaupoBaTh MpobiemMy (3amady) U THUIIOTE3y Yy4eOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  yCTaHOBKY W3  MPEIJIONKEHHOTO

000pyI0BaHus, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBI

OCYH_ICCTBJ'I}ITB npaAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BCIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAJILHBIA CIIOCO0 U3MCPCHUA U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKN HOFpeIHHOCTefI HBMCpeHHﬁ

HccnemoBaTh 3aBUCUMOCTH MEXAYy (GU3MYECKUMHU BEIHYMHAMHU C
WCIOJIb30BaHUEM TMPSMBIX H3MEPEHUN; TpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pe3yJbTaThl IOJYYEHHOM 3aBHCHUMOCTH
(U3HYECKUX BEIMYMH B BUJC TAOJHIl M TPpa(HUKOB, ACIATh BBIBOIBI TIO

pe3yJibTaTaM UCCICAOBAHUA

Cobmomate mpaBwia 0e30MacHOro0  TpyJa IpU  MPOBENECHUU
UCCIICZIOBAaHU B paMKax y4yeOHOro SKCIepuMeHTa, y4eOHO-
UCCIIEZIOBATENIbCKOM M NPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemare pacuérHble 3aa4M ¢ SIBHO 33JaHHOM (PU3MYECKON MOJENBIO,
UCHOJNB3Yysl (U3NYECKUE 3aKOHbl M MPUHLUIBI, HA OCHOBE aHaJIM3a
yCIOBHSA  3aJaud  BbIOMpaTh  (PU3MYECKYIO MOJAETb, BBLACIATH
¢u3nyeckue BETUYUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pellieHus,
IIPOBOJIUTH PACUYETHI U OLEHUBATH PEAJHOCTh MOJyYEHHOIO 3HAUYEHUS

(hbU3UYECKON BETHYUHBI

Pemate Ka4eCTBEHHBIE 3a7a4u: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKICHUM C OMOPOW HA HU3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IG SABJICHUS

Hcnonp3oBaTh MNpu  pelleHUH ydeOHBIX 3aJad  COBpPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJIOTUU JUIsL TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpeTallud M IPEICTABICHUS Y4eOHOM W Hay4HO-IOIMYJIIPHOMN
uH(pOpMalMY, MOJYYEHHON U3 pa3IUYHbIX HCTOYHHUKOB; KPUTHUECKU

aHAIM3UPOBATh NOITy4aeMyt0 HH(POPMAIHUIO

[IpuBoauTh mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAOIIETO

MHpa, B pa3BUTUC TCXHUKH U TCXHOJIOT Wit

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM
KHU3HM [Tl o0ecriedeHns: 6€301MacHOCTH Ipu o0paleHnu ¢ npudopamMu
U TEXHUYECKHMMHU YCTPOMCTBAMH, JJsI COXpPAHEHUsS 3J0POBbS W

cOOIIOICHUSI HOPM HKOJIOTMYECKOTO TIOBEIEHHUS B OKpY Karollel cpefie

PabGorate B rpyIme ¢ BHIMOJHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH,
MJIaHUPOBAaTh  pabOTy  TPYNNbl, palUOHAIBHO  PacCHpeAcssiTh
00SI3aHHOCTH ¥ IUJIAaHUPOBATh JAESITEIBHOCTh B HECTAaHIAPTHBIX
CUTyalusAX, aJ€KBATHO OLIEHUBATH BKJAJ KaXXI0I'0 U3 YYaCTHUKOB

IPYIIIBI B pellIeHne paccMaTpUBaeMoi mpoodieMbl



11 KIIACC

Kon
MPoBEPAEMOro
pe3yJbTara

111

11.2

11.3

114

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeiHero o01ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax pojdb U MecTo (U3UKH B
(hopMHUPOBaHMKM COBPEMEHHOW HAy4HOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B IMPAKTUYECKON JEATEIbHOCTH

JO/IeH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

VY4YuTBIBaTh TPAHUIIBI PUMEHEHUS U3YUCHHBIX (PU3UYECKHX MOJEIEeH:
TOYECYHBIN JJICKTPUYECCKUN 3apsijl, sAepHas MOJEIb aToMa, HyKJIOHHAs

MOZEJIb aTOMHOI'O AApa IMpU pCUHICHUA (1)I/I3I/ILICCKI/IX 3aJa4

Pacnio3naBate (usnueckue sBieHUs (MpoIecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB  DJEKTPOJMHAMUKMA W  KBAaHTOBOW  (DU3HKHU:
ANEKTpUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIeicTBHs TOKa, B3aHUMOJICHCTBHE MarHuToB,
ANEKTPOMArHUTHAS WHAYKIMS, JCHCTBHE MArHUTHOTO TMOJS Ha
MPOBOAHUK C TOKOM U JABIKYIIMHCA 3apsif, AJIEKTPOMarHUTHBIC
KojeOaHUus W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHECHUE CBETa,
OTpaXEHHE,  TNpeloMiieHHe, uHTepdepeHus, Audpakuus Hu
MoJIIpU3alusl CBeTa, AMCIEPCUS CBeTa, (OTOANIEKTpUUecKuil 3¢ dext
(boTtoadexr), cBeTOBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HCKYCCTBEHHAas

PaauOaKTUBHOCTDb

OnuceiBaTh H3y4YEHHbIE CBOMCTBA  BellecTBAa  (DIEKTPUUECKHE,
MarHuTHbIE, ONTHUYECKUE, DJIEKTPUUECKYIO ITPOBOAMMOCTD Pa3INYHBIX
Cpell) U DJIEKTPOMArHWTHBIE SABIEHUS (TMPOIECCHI), HCIOIB3YS
¢u3nueckre BENUYHMHBI:  OJEKTPUUYECKUH  3aps], Ccuila TOKa,
JJIEKTPUYECKOE  HANPSKEHHE,  DJIEKTPUYECKOE  COIPOTHUBIICHHUE,
pasHocTh moteHuuanoB, J/IC, pabora Toka, MHIYKIMS MarHUTHOTO
nosst, cuina Awmmepa, cuna JlopeHna, HWHAYKTUBHOCTh KAaTyLIKH,
SHEPrusl AJIEKTPUYECKOT0 M MAarHUTHOTO TOJIeH, MepHoJ U 4YacToTa
Kose0aHuil B KoieOaTelbHOM KOHTYPE, 3apsii U CUJIa TOKa B MpoIiecce
rapMOHHUYECKHUX AJIEKTPOMAarHUTHBIX KoJIeOaHUH, ¢dokycHoe
paccTosHME W ONTHYECKas CHUJIa JIMH3bI; MPU OMNHCAHUU IPABUIBHO
TpakToBaThb (U3NYECKUH CMBICI HCIHOJB3YEMBbIX BEIUYMH, HUX
0003HAYeHHs W €IUHMIbI, YKa3biBaTh (OPMYJIBI, CBSI3BIBAIOLINE

JTaHHYI0 (PU3UUYECKYIO BETMUMHY C IPYTMMHU BEIMYMHAMHU



115

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceiBaTh U3y4YEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, UCIIOIbB3YS
¢u3nyecKkue BEIMUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YacTOTa CBETa, SHEPIUd U MMIYJIbC (POTOHA, Mepuon
nmojaypacmnaaa, JHEprus CBA3M AaTOMHBIX sI€p; IpPU ONHCAHUU
MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICT UCIOJIB3YEMBIX BETUYHH,
ux 0003HAUYEHMs M EIUHMIIBI; YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
JTaHHYIO0 (U3UYECKYIO0 BEJIMUUHY C IPYTMMM BEJIMYUHAMM, BBIUYUCIATD

3Ha4YCHHE (PU3NIECKON BEITUIHHBI

AHanu3upoBaTh (QU3MYECKUE MPOLECChl U  SBJIECHUS, MHCIOJIb3YS
¢usnyeckue 3aKOHBI M HpUHOUOBL  3akoH OMa,  3aKOHBI
[IOCJIEIOBATEIIBHOIO U IMAapaJUICIbBHOTO COEAUHEHUS IIPOBOJHUKOB,
3akoH Jxoyns — JleHna, 3aKOH 3J€KTPOMarHMTHOM MHAYKLIHHU, 3aKOH
MIPSMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ IIPEJIOMJIGHUS  CBETa, ypaBHEHHE  OUHIUTEHHA  JUId
¢doroddexra, 3aKOH COXpaHEHUS DHHEPIMM, 3aKOH COXPAHEHUs
UMIIyJIbCA, 3aKOH COXPAaHEHMsS DJEKTPUYECKOTO 3apsja, 3aKOoH
COXpaHEHUS  MAacCOBOIO  4YMCJIa, IocTyaatsl  bopa,  3akoH
PaJMOAaKTUBHOIO pacnajga; IpH 3TOM  Ppas3IM4aTh  CIIOBECHYIO
(OpMyIIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE U yCIOBUS

(TpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIllpaBJICHUC BCKTOpAa HWHAYKIIMA MArHUTHOI'O TII0JIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHia

CTpOI/ITb U  OIIMCBhIBATb I/I306pa)KCHI/IC, co3JaBacMoC IINIOCKUM

3€pKajioM, TOHKOW JIMH301

BBIMONHATE SKCIEPUMEHTBHI TI0 UCCIIEAOBAHUIO (U3NYECKHUX SBICHUN U
MIPOLIECCOB € MCHOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; IPU
3ToM (opMmynTupoBaTh TpoOJieMy (3a7ady) W THUIOTE3y Y4eOHOro
OKCIIEPUMEHTa,  cOOMpaTh  yCTaHOBKY W3  MPEIJIONKEHHOTO

000py10BaHusl, MPOBOAUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

OCYH_IGCTBJ'IHTB npAMbIC KW KOCBCHHBLIC H3MCPCHUA d)HSquCKI/IX
BCJIIMYHH, IIPpU 3TOM BBI6I/IpaTI) ONTUMAJILHEIA CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BCCTHBHIC MCTObI OLICHKN HOI‘pGHIHOCTCﬁ I/ISMGpCHI/If/'I

HccnenoBaTh 3aBUCHMOCTH (PU3UYECKUX BEIMYHMH C HCIIOJIB30BAHUEM
NpSIMBIX ~ U3MEPEHUM; TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKcUpoBaTh PE3yNAbTAThl IMOJYYCHHOH 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYWH B BHJI€ TAaOJIUIl U TPaUKOB, J€JIaTh BBIBOJBI IO pe3yJibTaTaM

HCCIIEI0BAHUS

CobGmrogate mpaBuia 0Oe3omacHOTO Tpylda MpU  MPOBEICHHUH



11.13

11.14

11.15

11.16

11.17

11.18

11.19

UCCIIEIOBAaHUH B paMKax y4eOHOTO OSKCHEpUMEHTa, Y4yeOHO-
UCCIIEZIOBATENIBCKON M TPOCKTHOM AEATEIHHOCTH C MCIOJIB30BAaHHEM

W3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYyAOBAHUS

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHON (DPU3UYECKON MOJIETIBIO,
I/ICHOJ’II)SYSI (1)I/ISI/IT-IGCKI/IC 3aKOHBbBI " HpI/IHIII/IHBI; Ha OCHOBC aHaJIn3a
yCIOBHUA  3aJaud  BBIOMpaTh  (PU3MYECKYIO MOJAETb, BBLACIATH
¢buznueckrue BeNUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHUS,
MIPOBOJIUTH PAcCUETHl M OIEHHWBATh PEATbHOCTH IMOJTYUYEHHOTO 3HAYCHUS

(hbU3UIECKON BETUIHHBI

Pewate Ka4eCTBEHHBIE 3a7a4u: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKICHUM C ONMOPOW HA HU3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/I€ SABJICHUSA

Hcnonp3oBaTh TOpU  pElICHHH YYEOHBIX 3aJad  COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl IOMCKA, CTPYKTYpPHUPOBaHUS,
UHTEpIpeTalud M IPEICTABICHUsS Y4eOHOM W Hay4HO-IOIMYJIPHON
nH(pOpMalY, MOJYYEHHON U3 pa3IUYHbIX HCTOYHHUKOB; KPUTHUECKU

aHAJTM3UPOBATh MOTyYaeMyto HHPOPMAITUIO

OOBSCHATh MPUHUUIBI AEHCTBHUS MallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOWCTB; pa3in4arh YCIOBUS UX OE30MaCHOTO HCIOJIb30BAHUS B

HOBCEIHEBHOU KN3HU

[TpuBOANTE TPUMEPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPY>KAOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PU3UKE B TMOBCETHEBHOM
KU3HH I o0ecrieueHns 0€30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMu
U TEXHUYCCKUMU YCTpOfICTBaMI/I, i1 COXpPaHCHUS 3J0pOBbA U

COGJIIO,Z[CHI/IH HOPM 35KOJIOTUYCCKOTI'O ITOBCACHHUA B OKp}/')KaIOIJ_ICI\/'I cpenac

PaGotats B Tpymme C BBIIOJIHEHHEM DPA3IHMYHBIX COLMAIBHBIX POJIEH,
[UIAHUPOBaTh ~ paboTy  TPYIIBI,  pPAlHOHAIBHO  PACHpENeNATh
00s13aHHOCTM M  IUIAHMPOBATh JESATENBHOCTh B  HECTAaHAAPTHBIX
CUTyallMsiX, aJeKBaTHO OLEHMBATh BKJAJ KaXJIOr0 W3 YYaCTHHUKOB

IpYyMIIbI B PELLIEHUE paccCMaTpUBaeMOM MPOOIIEMBI



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon Konx nposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METOBI HAYYHOI'O [IO3HAHU A

1.1
1
1.2
2
2.1.1
2.1.2
2.1
2.1.3

@uszuka — Hayka o npupoxae. Hayunsle
METOABI ITO3HAHUsI OKpyXKaromero Mupa. Poib
JKCIIEpUMEHTa W TEOpUHM B  IIpoLecce

MO3HAHUS MPUPOJbI. DKCIIEPUMEHT B (pU3MKE

MopenupoBanue (QU3NYECKUX SBICHUH W
npoueccoB. Hayunsle runoressl. Gusnueckue
3aKOHBI W TEOpUHU. ' paHUIBI MPUMEHHUMOCTH
buznyecKux 3aKOHOB. [Ipunnun
cooTBeTcTBUs. Ponmb u MecTto (Qu3MKU B
GbOpMUPOBaHUM  COBPEMEHHOH  Hay4YHOMH
KapTHUHBI MHpa, B MPaKTUYECKON

JIeSITEILHOCTH JII0ACH

MEXAHHKA

##HPari#KMHEMATHUKA

Mexanndeckoe JBHXXCHUC. OTHOCHUTENNHLHOCTD
MEXaHHUYCCKOI'O IBUKCHUS. Cucrema orcuéra.

TpaekTopust

[lepemenienue, CKOpPOCTh (CpeHsIsE CKOPOCTb,
MIHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIHH Ha OCH
CUCTEMBI KOOpJAMHAT. Cnoxenue

MIEPEMELIEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMeEpHOE u PaBHOYCKOPEHHOE
MIPSAAMOJIMHENHOE JBHKEHUE. I'paduxu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOPEHHUH, Iy TH u nepeMeleHus

MaTepHaﬂBHOﬁ TOYKH OT BPEMCHU



2.2

2.14

2.15

2.16

2.1.7

2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

CBobOoHOE TazicHre. Y CKOpeHHe CBOOOIHOTO

MmajeHust

KpuBonuneiinoe nBuxkeHune. PaBHOMepHOE
IOBU)KCHME  MaTepUaJbHOM  TOYKM 11O
OKPY’KHOCTH. YTIJIOBasi CKOpPOCTb, JMHEHHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTPEMUTENBHOE YCKOPEHUE

Texnuueckne YCTpOWCTBA: CIIUJIOMETD,

ABUKCHUC CHApPAAOB, HCIHBIC W PCMCHHBLIC

nepeaadn
[IpakTuueckue paboTHL. Usmepenue
MTHOBEHHOU CKOPOCTH. Uccnenosanue

COOTHOILLICHUSI MEXAY IyTAMH, IPONAECHHBIMU
TEJIOM  3a  IIOCJIEIOBAaTEIbHbIE  PaBHBIE
MPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JNBWKEHUU C HA4vaJbHOM CKOPOCTBIO, paBHOU
HyI10. M3ydyeHue NBUKEHHUS [IapuKa B BA3KOU
KUOAKOCTU. M3ydyeHuwe  JBUKEHUA  Telna,

OpOILIEHHOTO TOPU3OHTAIBHO

H#Part IMHAMUKA

ITpuHnun OTHOCUTEIILHOCTH lNanunes.
IlepBei 3akoH Herorona. HMHepruanbHble

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJII

Bropoii 3akoH HproToHa 1 MarepuanbHOU
TOYKM B HWHEPLHAJIBHOW CHUCTEME OTCUETA
(UCO). Tperuit 3akoH HprloTona s

MaTepHabHBIX TOYEK
3aKoH BCEMHPHOTo TAToTeHus. CHiia TSKECTH.
[TepBast kocMHu4eckast CKOpocTb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKONBXEHUST W CHJIa TPEHHS  TIOKOS.

Koaddunment tperns. Cuna conpoTHUBICHUS



2.3

2.2.7

2.2.8

2.2.9

2.2.10

IpUu ABUXKCHUU TCJIA B ) KUAKOCTU HUJIU I'a3cC

HOCTyHaTCJ'IbHoe " BpalaTCJIbHOC ABUXKXCHUC

a0COTFOTHO TBEPIOTO Tela

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaLCHHUS.
[I;meuo cunbl. YcnoBus paBHOBECUS TBEPIOIO
tema B ICO

TexHuueckne  yCTpPOWCTBA:  MOJMIIUITHUKH,

ABHXKEHUEC NCKYCCTBCHHBIX CITYTHHKOB

[Ipaktueckue paboTsl. M3yueHue ABUKEHUS
Opycka 1O HAaKJIOHHOM TUIOCKOCTH TIOA
neiicTBHeM HecKolbkux cuil. HccrnemoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIINX
B jaedopmupyemMoil TpyKHHE U PE3UHOBOM
oOpa3iie, OT BENMYMHBI WX JAeopmarivm.
HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO

TCJIa, UMCIOLICTO OCh BpalllICHUSA

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

2.3.1

2.3.2

2.3.3
234

2.3.5

2.3.6

2.3.7

I/IMHyJ'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI
MaTCpralbHbIX TOYCK. I/IMHy.]'II)C CHJIBI H

HU3MCHCHHUEC UMITYJIbCA TCJIa

3akoH coxpaHeHuss ummyinsca B HCO.

PeakTtuBHOE NBMKEHUE
Pabora cuisl
MOoOIIHOCTD CHJIBI

Kunernueckast s3Heprust MaTepUaIIbHON TOYKH.

TeopeMa 0 KWUHETUYECKOUN YHEPTUH

[TorenumansHas sHepruda. [loTeHnManbHas
SHEprus YIpPYyTO nehOpMUPOBAHHOMN
npyxuHbl. [loTeHIManbHass SHeprusi Tena

BOJIM3U MMOBCPXHOCTHU 3eMim

HOTeHLII/IaJ'IBHBIC N HCIIOTCHIMAJIBbHBIC CHIIBI.
CBs3b pa6OTBI HECIMMOTCHIMAJIBHBIX CHUHI C
U3MCHCHHUEM MEXaHHU4YeCKOI SHEPTUU

CHUCTCMBI TECII. 3aKoH COXpaHCHUA



3.1

2.3.8

2.3.9

2.3.10

MEXaHUYECKON SHEPruu

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
TexHuuecknue ycTpoucTBa: IBHKEHUE DAKET,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Mpaktnyeckne paboTel. M3ydeHuwe CBsI3U
CKOpPOCTEM Tel IIpU HEyIpyrom yzape.
UccnenoBanue CBsA3M  pabOTBI  CHUJIBI €

H3MEHEHHEM MEeXaHMISCKOM OHEPIruu T€jia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJIMHAMUMKA
#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.11

3.12

3.1.3

3.1.4

3.15

3.1.6

3.1.7

3.18

3.1.9

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH. bpoyHnosckoe
nsuxenue. udoysus. Xapakrep ABUKEHUS U

B3aHMMOJCHCTBHUS YaCTHIl BEIleCTBa

Mogenu CTpOo€HMS Ta30B, XUIAKOCTEU U
TBEPABIX Tel U OOBACHEHHWE  CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJIeNeH

Macca MOJICKYJIL. KonnuectBo BCIICCTBA.

[TocrossnHas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa U €€

u3Mmepenue. [lkana remneparyp Llenscust

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU

TCOPHUU NACAIILHOI'O Ira3a

AOGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW DHEPIUU TEIUIOBOTO JBUKCHUS

gacTull ra3a. [IIkana temnepatyp Kenbpuna
VpaBuenune Kianeitpona — MeHaeneesa.
3akoH JlanbToHa

["azoBble 3akoHBI. M30mponiecchl B uaeaibHOM
ra3e ¢ MOCTOSHHBIM KOJHUYECTBOM BEIECTBA:
M30TEpMa, U30X0pa, u300apa

TexHuueckue yCTpOiicTBa: TEPMOMETD,

O6apometp



3.2

3.3

3.1.10

3.21

3.2.2

3.2.3

3.2.4

3.25

3.2.6

3.2.7

3.2.8

[Tpaktuyeckne paboTsl. M3mepeHue macchbl
BO3/yXa B KJacCHOM komHare. McciaegoBanue
3aBHCHMOCTH MEX]ly ITapaMeTpaMH COCTOSIHUS

pa3pex)eHHOTO ra3a

OCHOBbI TEPMOJAMHAMUKA

TepmonnHamuueckass cucrema. BHyTpeHHsA
JHEPIrUs TEPMOJAMHAMHYECKOM CUCTEMBl H

CITIOCOOBI €€ N3MEHEHUSI

KonngectBo Temnotsl u pabora. BHyTpeHHss

QHCPIrusad OJHOATOMHOI'O UJICAJIBHOT'O I'a3a

Bunsl Temnonepenauu: TEMIONPOBOJHOCTD,
KOHBEKLHUA, U3lydeHHe. TeruioéMKocTh Tena.
VnaenbHas TeIIOEMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTUIOIICPCaauc

IlepBb1it 3aK0H TepmoauHaMuKu. [IpumeHnenue
IIEPBOTO 3aKOHA TEPMOJUHAMUKHI K
u3onpoueccam. ['paduueckass HHTEpIIpeTALUSL

paboTHI Ta3a

TemmoBble mamuubl. [IpUHIUMIIBL JEWCTBUA
TerIoBbIX MamuH. [Ipeobpa3oBanus sHEprun
B TemwioBbix MammHax. KoapduuueHt
nonesHoro  geiictBus  (mamee —  KIIM)

termoBoit mamuHekl. [{ukin Kapuo u ero KIIT/]

Bropoit 3aKOH TEPMOJIVHAMUKH.
HeoOpatumocTs  mporieccoB B OPUPOJIE.
Tennoswie JIBUTATEIIN. IKOJIOTHYECKHE
POOJIEMBI TETIJIOPHEPTETUKU

TexHuuyeckue YCTpOWCTBA: JIBUTATEIb
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOTWJIbHUK, KOHAUITHOHED

[TpakTrueckue padboTel. I3mMepeHue yaenpbHOM

TEIIOEMKOCTH

###Par###AT'PEI’ ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

INEPEXO/IbI



4.1

3.3.1

3.3.2

3.3.3

3.34

3.35

3.3.6

3.3.7

41.1

4.1.2

4.1.3
4.1.4

415

4.1.6

4.1.7

[TapooOpa3oBanue n koHneHcaws. Mcnapenue
u KHIICHHE. VY nenvpHas TEIUIOTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYPbI

KUIICHUS OT JaBJICHUA

AOCOIOTHAE M OTHOCHUTENIbHAS BIIAXKHOCTh

BO3ayxa. HacelmeHHslil map

TBépnoe TEJO. Kpucrannnueckue u
amMmopdHbIe Tenma. AHHU3ZOTPONHS  CBOMCTB
KpPHUCTAJIJIOB. Kunxue KpUCTAJLJIBIL.
CoBpeMeHHbIE MaTepUalIbl

[InaBneHne u KpucCTaUIM3aUUs. Y IebHAs
TeruioTa riasiaeHus. CyOnumanus

VYpaBHeHHe TemI0BOro OanaHca

TexHuyeckue yCTpPOWCTBA: TMIPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIHH
IIOJIy4Y€HHUsI COBPEMEHHBIX MaTE€pUAJIOB, B TOM

YUCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTNH

IIpaxTHueckue paloThI. H3mepenue

BJIA)KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA
###HPar#tH## O JIEKTPOCTATUKA

DnexTpu3anus Tel. JNeKTpudeckuit 3apsn. Jpa

BHU/JIa DJICKTPUUCCKUX 3apAa10B

HpOBO)IHI/IKI/I, JUDJICKTPUKHU u

MOJTyIPOBOIHUKH
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
B3aumonerictsue 3apsa10B. 3akoH Kynona

DIEKTpUUYECKOE ToJIE. HanpsxéanocTts
JJIEKTPUYECKOIO TIOJIAL. [TprHIMD
cynepnosuuuu.  JIMHMM ~ HaNpPsKEHHOCTU

SJICKTPHYCCKOTO ITOJIA

PaGota cHi  3IEKTPOCTATHYECKOTO  TIOJISL.

HOTGHHI/IaH. PaszHocTh IIOTCHOHUAJIO0B

HpOBO)IHI/IKI/I U JUDJICKTPUKKU B ITOCTOSAHHOM



4.2

4.1.8

4.1.9

4.1.10

SJICKTPUYCCKOM I1OJIC. I[I/IBJIGKTpI/I‘-IGCKaSI

IMPOHUIIACMOCTD

DNEeKTPOEMKOCTb. Konnencarop.
DNeKTPOEMKOCTh IUIOCKOTO  KOHJEHCAaTopa.

DHeprus 3apsHKEHHOT0 KOHAEHCaTopa

TexHudeckne  yCTpPOWCTBA:  AJIEKTPOCKOIL,
IEKTPOMETP, DIIEKTPOCTATUYECKAs 3allUTa,
3a3eMJIEHHE AJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED

[IpakTnueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHJIEHCATOPA

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

421

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PA3JIMYHBIX CPEJAX

VcaoBus CYII€CCTBOBAHUA IHOCTOAHHOI'O
SJICKTPHUYCCKOI'O TOKaA. Hcrounuku Toka. Cuia

ToKa. ITOCTOSTHHEIN TOK
Hamnpspxenune. 3akon Oma ajig ygacTka 1enu

DJEeKTpUYECKOE CONPOTHUBIICHUE. Y IeJIbHOE

COIIPOTUBJICHUC BCIICCTBA

HOCJ’IGI{OB&TCJ’IBHOG, napaJijieJIbHOC,

CMCIIAHHOC COCANHCHUC ITPOBOIHUKOB

PaGora anexTpudeckoro Toka. 3akoH J[xoyis
— Jlenna

MoIIHOCTD 3IEKTPUYECKOTO TOKa
anekTponaBrkymas cuna (mamee — JJC) wu
BHYTpPEHHEE COMPOTHUBIIEHUE UCTOYHHKA TOKA.
3akoH Oma I TONHOM  (3aMKHYTOIN)

SHCKTpH‘-ICCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC

3J'ICKTpOHHa${ MpoOBOAUMOCTD TBép)IBIX
METAJIJIOB. 3aBHCHUMOCTH COIIPOTUBJICHUA
METAJIJIOB oT TCMIICPATYPHI.

CBepXnpoBOIMMOCTh

OnekTpuyeckuii TOK B Bakyyme. CBOMCTBa

QJICKTPOHHBIX ITYYKOB



[TomynpoBoauuku. COOCTBEHHAS U TPUMECHAS
MPOBOJUMOCTh MOJYITPOBOAHUKOB. (CBOICTBA

p-n nepexoaa. [lomynpoBoJHUKOBbIE TPUOOPHI

9JI€KTpPI“IeCKPII>’I TOK B QJICKTPOJINTAX.

DNEeKTpoNIUTHYECKAs JIACCOIUAITUS.
OnexTponus
DneKTpuuecKuit TOK B rasax.

CaMOCTOSTENIPHBIA M HECAMOCTOATEIbHBIH
pa3psa. PasznuyHble TUNBI CaMOCTOSATEIBHOTO

paspsiaa. Mounnus. [1nazma

Texnuueckue YCTPOWCTBA: aMIIepmeTp,
BOJITMETP,  pPEOCTAaT, MCTOYHHUKH  TOKa,
AJIEKTpOHArpeBaTeIbHbIE npudopHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BaKyyMHBII MO/,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIYHpOBOI[HI/IKOBbIﬁ AU0oa, raJlbBaHHUKa

IIpaxTrueckue paboTHI. N3yuenue
CMEILIAHHOTO COEUHEHHS PE3UCTOPOB.

N3mepenne 3OJIC UCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnportusieHus. Habmonenue

QJICKTPOJIM3a

IIpoBepsiemble 3JIeMEHTBI COEPKAHUS

OJIEKTPOAMMTHAMUKA

##HPar#tHH#M AT HUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKIUA

4.2.10
4211
4.2.12
4.2.13
4.2.14
11 KIIACC
Kon Koanposepsiemoro
pa3aeia 3JIeMEHTA
4
4.3.1
4.3
4.3.2

TlocTrosiHHBIE Mar"HuThl. B3anMmoneiicTBue

IIOCTOAHHBIX MAarHuTOB

MaruuTtHOoe Tm0oNe. BekTop MarHuTHOM
uHayKuud.  [lpuHIUNn — cynepro3uiiuu.
Jluaum MarautHOM wuHAyKIuU. Kaptuha

JIMHUA  MAarHuTHOW  MHAYKUHUH  MOJIA



4.3.3

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

439

4.3.10

4311

4.3.12

4.3.13

4.3.14

4.3.15

IIOCTOSAHHBIX MAarHuToOB

MarnuTHoe T1O0JIe TPOBOAHUKA C TOKOM.
KapTuna nuHMI 10N JJIMHHOTO TPSIMOIO
MPOBOJIHUKA M 3aMKHYTOI'O KOJIbLIEBOTO
MIPOBOJIHUKA, KATYIIKM C TOKOM. OTBIT
Opcrena. BzaumopeiicTBue npoBOAHUKOB C

TOKOM
Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE

Cuna JlopeHnua, e€ MOyJIb U HalpaBIICHUE.
JIBrokeHue  3apsDKEHHOM — YacTUIlbl B
OJTHOPOJIHOM MarHUTHOM mozie. PabGora

cuibl JlopeHua
SBneHue IEKTPOMAarHUTHON MHIYKITUH
[ToTok BekTOpa MarHUTHOW MHTYKIIHH

O/1C nnayKuuu. 3aK0H JIEKTPOMarHuTHOM
unaykuun Papaznes

BuxpeBoe snextpuueckoe mnone. IIC
WHAYKIUH B TPOBOJHUKE, JBIKYIIEMCS
MOCTYTATEIBHO B OJIHOPOJJHOM MarHUTHOM

noJue
IIpaBuio Jlenna

NHayKTUBHOCTB. SIBIIEHME CAMOMHAYKLHUH.

OJ1C caMOMHAYKIIUU

9Hepr1/1ﬂ MAroiMuTHOTO IIOJIA KaTyYIIKH C

TOKOM
aﬂeKT’pOMaFHI/ITHOe oJIC

TexHudeckue YCTpOﬁCTBaI IIOCTOSHHBIC
MAarHMTHI, SJICKTPOMArHuThI,
QJICKTPOABUTATCIIb, YCKOPUTECIIN

OJIEMCHTAPHBIX 4aCTUll, HTHAYKIHOHHAA I1€Yb

[IpakTnueckue paboThLI. N3yuenne
MarHUTHOTO TOJS KaTyIIKd C TOKOM.
Uccnenosanne JOelCTBUS IOCTOSHHOIO

MariuTa Ha paMKy C TOKOM. I/ICCJ'IG,I[OBaHI/Ie



5.1

SBJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIOUU

KOJIEBAHUMA 1 BOJIHBI

#HHPartHH#MEXAHUNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUW A

5.1.1

512

5.1.3

5.14

5.15

5.16

5.1.7

5.1.8

5.19

Konebarenbnast cucrema. CBoOoaHbBIE
koneOanusi. [apmoHuueckune KoieOaHwus.
[lepuon, uacrtora, ammumtyaa u (Qasa
Kose0aHui

[IpyxvHHBI MasTHUK. MaTeMaTuyeckuit
MasTHUK

YpaBHEHHE TapMOHHMYECKHX KOJCOaHH.
Kunemartnueckoe u JUHAMUYECKOE

OITHCaHKE K0JIe0aTEILHOrO JBWKCHUA

[IpeBpanienue SHEPTUH pu
FapMOHUYECKUX  KOJeOaHMsX. Cas13p
aAMIUIUTY 1B KoJeOaHmit HCXOAHOMN

BCJIIMYHHBI C aMIUIUTYdaMHA KoJieOaHuii eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMarHUTHBIE KosieOaHus B
UAeaJbHOM  KOJICOATEJIbBHOM  KOHTYpE.
AHanoruss MeXIy MEXaHUYECKUMU U
AIEKTPOMAarHUTHBIMU KOJ1e0aHUSAMHU.

®opmyna Tomcona

3aKoH COXpaHCHHA SHCPIruu B HACAJIbHOM

KOJIeOaTeIbHOM KOHTYPE

BrIHyX/IeHHBIE MEXaHHYECKUE KOJeOaHMs.

Pe3onanc. Pe3onanchas KpUBasl.
BrinyxaeHHbie AJIEKTPOMATrHUTHBIE
KOJIEOaHUS.

ITepemennbiii  TOK.  CHHyCOUIAJBHBIN
IIEPEMEHHBIN TOK.

MomiHocTb MEPEMEHHOT0 TOKA.
AMIUIMTYAHOE W AEHUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAIIPSZKCHUSA



5.2

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoactso, nepenaua
U NOTpeOseHNnEe 3IEKTPUUECKON SHEpruM.
DKOJIOTMYECKHE PUCKU NPU IPOU3BOACTBE
AJIEKTPUYECKON SHEPIUU. KynbTypa
HCII0JIb30BAaHUSA ANEKTPO3HEPTUH B

HOBCCI[HGBHOﬁ KHN3HU

TexHuyeckue ycrpoiicTBa: celicMorpad,
NIEKTPUUYECKHIMA 3BOHOK, JVHUU

QJICKTpoInepeaaqd

IIpaktuyeckue pabotsl. MccnenoBanue
3aBHCUMOCTH NEpUoJa MalbIX KojeOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa B
LEeNu W3 I0CJIEJOBATEIBHO COEINHEHHBIX

KOHACHCATOpA, KaTYHIKU U pE3UCTOPa

#HHPartHHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

524

5.25

5.2.6

MexaHnuueckue BOJIHBI, YCIIOBHSI
pactpoctpanenus. [lepuon.  CkopocTb
pacrnpocTpaHeHWss W JUIMHA  BOJIHBI.

[Tonepeunble U MPOAOJIBHBIE BOJIHBI

##HPar### Vntepdepenuus u audpaxius

MEXaHHNYECKUX BOJIH

3ByK. CKOpoCTh 3ByKa. I'pOMKOCTH 3BYyKa.

Bricota Tona. TemOp 3ByKa

QHCKTpOMaTHI/ITHHe BOJIHBI. Ycaopus
HU3JTy4YCHHUA SJICKTPOMArdHuTHBIX BOJIH.
Bzaumnuas OpHUCHTAlMd BCKTOPOB E, Buvo

B SHCKTPOMaFHI/ITHOﬁ BOJIHE B BAKyyM€

CBoiicTBa  DIIEKTPOMArHWTHBIX  BOJIH:
OTpakKeHUe, MNPEIOMIICHUE, MOJIpU3aINs,
madpakuus, wuHTepdepenuus. CkopocTb
AIIEKTPOMArHUTHBIX BOJIH

[Ixana ANEKTPOMArHUTHBIX BOJTH.
[IpumeHeHne >JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY



5.3

5.2.7

5.2.8

531

5.3.2

533

534

5.3.5

5.3.6

5.3.7

5.3.8

HpI/IHI_II/IHI:I paI[HOCBH3H U TCIICBUIACHUS.
Pagnomoxarmust. DJIEKTPOMArHuTHOE

3arpsiI3HEHUE OKPYIKaIOLIEN Cpebl

TexHrueckue yCTpOWCTBAa: MY3bIKAJIbHbBIC
HHCTPYMEHTEIL, YJIBTPa3ByKOBast
JIMaTHOCTUKAa B TEXHUKE W MEIULUHE,
panap, panuonpUEMHUK, TEJEBU30DP,

anTenHa, tenedon, CBU-neuyn

###HPari#H#OII TUKA

[IpsiMmonuHeiiHOE pacmpocTpaHEHUE CBETa
B OJIHOPOJIHOM cpexe. Jlyu cBera
OtpaxkeHre cBeTa. 3aKOHBI OTPAXKEHUs
cBeta. [loctpoeHne n300paykeHMiA B TUIOCKOM
3epKaie

I[penomienne cBeTa. 3aKOHBI TIPETOMIICHHS

CBeTa. AOCOIOTHBIA [IOKa3aTeib
MPEIOMJICHUS
IomHoe BHYTPCHHEE OTpaKEHHE.

[IpenenbHbId yroa MOJTHOTO BHYTPEHHEIrO

OTpaXXCHUA

Hucnepcust cBera. CHOXHBI  COCTaB

oenoro cBera. L{Bet

Cobuparoriue U paccerBaIONIUE JIUH3BI.
Tonkass nmuH3a. DOKYyCHOE pacCTOSHUE WU
OIITHUYCCKas culia TOHKOH JIMH3HI.
[TocTpoeHne M300pakeHUH B COOMPAIOIITUX
W pacceuBaronmx JuH3aXx. Dopmyrna
TOHKOH JIMH3BL. YBEJIHUYEHHE, JJ1aBaeMoe

JIAH30U

[Ipenensl IpUMEHUMOCTH I€OMETPUYECKOU

OIITUKH

Wutepdepenius  cBera.  KorepeHTHbIE
UCTOYHUKH. VYcenoBus HaOIIOIEHUSA
MaKCHMYMOB u MHUHUMYMOB B

UHTEpPEPEHIIMOHHON KapTHHE OT JBYX



5.3.9

5.3.10

5.3.11

5.3.12

CI/IH(ba?»HI:IX KOTCPCHTHBIX UCTOYHHUKOB

Hudpakmuss  cera.  JudpakunonHas
peméTka. YcinoBrue HaAOMIONEHUS TJIABHBIX
MaKCHMYMOB npu naJeHUN
MOHOXPOMATHYECKOTO CcBeTa Ha
TU(QPAKLIHUOHHYIO PEIETKY

[onspusanus ceera

TexHuyeckue yCTpoOICTBa: OYKH, JIyIIa,

¢doroanmapar, NPOEKUMOHHBIA ammapar,

MHUKPOCKOII, TEJECKOIL, BOJIOKOHHAs
OIITHKA, TU(paKInOHHAS pemérka,
MIOJIAPOU T

[IpakTuueckue paboTHI. N3mepenne

nokasarens npenomienus. McciaenoBanue
CBOMCTB  HW300pakeHWMH B  JIMH3aX.

Hab6monenue aucnepcun ceeta

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHHKH. [MocTynare TEOPUHU
OTHOCHTEJIBHOCTH: WHBAapHAHTHOCTh
MOJyJsi CKOPOCTH CBEeTa B BaKyyMe,
NPUHIIAI OTHOCHTEIILHOCTH DHHIITEHHA

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3amMe[UleHHe BPEMEHH W COKpAICHHUE
JUTHHBI

DHeprus 1 UMITYJIbC CBOOOIHON YaCTHIIBI
CBsi3b Macchl C JHEprHeil M HMITYJIbCOM
CBOOOJHOW YacCTHIBI. OHEPrus MOKOs

CBOOOIHON YaCTHUIIBI

KBAHTOBA ®U3UKA

HiHPar###JIEMEHTHI KBAHTOBOM OITTUKU

6.1
6
6.2
6.3
6.4
7
7.1

7.1.1

®otonbl. Popmyiia [1nanka cBsi3M SHEPrUU
¢boTOHA C ero 4YacTtoToil. DHeprus u

UMITyJibC (OTOHA



7.2

7.3

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

7.2.6

7.3.1

OTkpeiTHe U HccaenoBanue Gporodddexra.

Omeiter AT Cromerona. 3aKOHBI
¢doroapdexra
YpaBHeHue DOHHIITENHA I
dorodddexra. «Kpacnas TpaHUIIa»
¢doroaddexra

JHasnenue ceera. Onbitel I1.H. JIeOGeneBa
XUMHYECKOE IEUCTBUE CBETA

TexHuueckue ycTpoWcCTBa: (OTOIIEMEHT,
¢doronaTuuK, COJTHEYHas Oarapes,

CBETOIHO/I

CTPOEHHME ATOMA

Monens aroma TomcoHa. OTBITE
Pesepdopra o uccnenoBaHUIO CTPOCHHUS

aroma. Ilmaner apHasd MOJCJIb aTOMa

[Toctynatet bopa. H3nyuenue u
noryiomeHne (GOTOHOB TpU  Iepexoje
aToMa C OJHOIO YpOBHS DJHEPrUHM Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEN

OHEPIrur aToMa BOAOpOaa

BosiHOBBIE CBOMicTBa uactul. BoisHbl 1€
bpoiiss. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm.  Jludpakiusi 3JEKTPOHOB  Ha
KpHUcTajiax

CHOHTaHHOE W BBIHYKIEHHOE HU3ITyYEHHE.
Y CTpoicTBO M MPUHIIMIT paOOTHI J1a3epa
TexHuyeckue yCcTpOMCTBA: CIEKTPaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

[Ipaktnyeckue  pabotel.  HaGmonenue

JINHEMYaToro CIeKTpa

ATOMHOE A1PO

Mertoasl HaAOMOACHUS W PETHCTPALNH

QJICMCHTAPHBIX YaCTUI]



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

OTkpbITHE  PAAUOAKTUBHOCTU.  OMBITHI
Pesepdopna mo ompenmeneHuio cocraBa
pamuoakTuBHOTO  M3nmydeHus. (CBoiicTBa
anbda-, 6eTa-, ramma-u3ydeHus. Biusaue

PaaAOaKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

OTkpblTHE  IPOTOHA U HEUTpPOHAa.
Hyxnonnass momens siapa I'eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe uucio

sapa. M3oTonsl

Anbda-pacma. DIIEeKTPOHHBIN u
MO3UTPOHHBIN Oera-pacma. I"amma-
W3JIy4YCHHE. 3aKkoH paarOaKTUBHOTO
pacnaga

OHeprusi CBSI3M  HYKIIOHOB B Spe.
SAnepusie cuibl. Jedekt Macco spa
SAnepuble peakuuu. JleneHwe M CHHTE3
sanep

S nepHbriit peaxkTop. TepMosiiepHbIi
cuHte3. [lpoOiembl UM  NEPCHEKTUBBI
SIICPHOM  DHEPreTHKU.  DKOJOTHYECKHE

ACIICKTHI HﬂepHOﬁ OHCPICTUKU

OnemeHTapHple  yacTHLbl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIbHBIE

B3aHMOJICHCTBUS

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwuibcoHa, snepHBI  peakTop,
aToMHast 6oMba

IIpaktnyeckue pabotsl. HccnenoBanue
TPEKOB YaCTUL (mo TOTOBBIM

dhoTorpadusm)

SJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro Heba. CosBesmus, spKue

3Bé3I[BI, IIIaHETHhI, UX BUIUMOC NBUKCHUC

Conneuynas cucreMa. IlnaHeTsl 3eMHOI



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

T'pyHIIbI. IImaneThI-TUTaHTHI n ux
CIIYTHHUKH, KApPJIHUKOBBIC IIJIAHCTBI. Marigsre

testa COTHEYHON CUCTEMBI

Connne, ¢orochepa u  armocdepa.

ConHeyHast akTUBHOCTD
Wctouynuk sueprun CostHua u 3B€371

3BE31bl, MX OCHOBHBIE XapaKTE€PUCTUKU:
Macca, CBETUMOCTB, PaJHyC, TeMIIepaTypa,
ux B3aUMOCBSI3b. Jwnarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETHMOCTBY.
3BE3ApI  TIABHOM  IIOCIICIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTB» JIA

3BE3]1 IVIABHOM MOCJIEI0BATENLHOCTH

##H#Par###BHyTpeHHEee  CTpOeHUE  3BE3L.
CoBpeMeHHbIE Hpe/ICTaBICHUS 0
poucxoxaeHnn u somounu ConHua u

3BE3. DTanbl )KU3HU 3BE3]T

Muneunbiii  Ilyte — Hama [anaktuka.
CnupasnibHass ~ cTpykTypa [ amakTukwy,
pacnpenenenue 3BE3N, Ta3a U IBUIM.
Ilonoxxenne u paBuwxenne ConHua B
lanaktuke. Ilnockass u  cdepuueckas

noacucTemsbl I'amakTuku

Tunel ramakTuk. Paguorajaktukkn U

KBazapbl. UEpHBIE ABIPHI B SAPaxX TATAKTHK

Bcenennas.  Pacmiupenue  BceneHHOM.
3akon XaOOma. Pasz0Oeranne rajlakTHK.
Bo3pact u pamuyc Bcenennoit, teopus
bosbmioro  B3peiBa. Mogenbs  «ropsuen

Bcenennoi». PennkroBoe nzinydeHue

Macmrabnass  cTpykTtypa  BceneHHOM.
Meraranaktuka. Hepeménnasie npoOnemsl

aCTPOHOMHHU



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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