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INOACHUTEJBbHASA 3AIIMCKA

[TporpamMa 1o ¢u3nke 6a30BOro ypoBHS Ha YpOBHE CPEIHEro oOLero odpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHMH M TpeOOBaHMM K pe3yilbTaTaM OCBOECHUS OCHOBHOM
o0Opa3oBaTenbHO porpaMmel, ipeacTaBieHHbX B DI'OC COO, a takke ¢ yu€toMm deaepanbHON
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETILIUY NIPENoAaBaHusl yueOHoro npeamera «du3uka» B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoir  ®enepanuu, pealn3yrOIIUX  OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl MO (U3MKE HANpaBlIeHO Ha (POPMUPOBAHHME ECTECTBEHHO-
Hay4YHOH KapTuHBI MHpa oOyvaronxcs 10—11 kmaccoB npu oOyuennn ux ¢usmuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO moaxoa. [Iporpamma mo ¢pu3mke COOTBETCTBYET
tpeboBanusiM @I'OC COO K miIaHUPYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYy4YeHHs, a TAKKE YYUTHIBAET HEOOXOIUMOCTh PEAN3aLUU MEKIPEIMETHBIX
CBsi3el (DM3MKM C €CTECTBEHHO-HAyYHBIMH YYEOHBIMH TIpeMeTamMH. B Hell ompememnsroTcs
OCHOBHBIE eI M3y4eHHS (U3UKM HAa YpOBHE CpeIHEro obmiero oOpa3oBaHUs, TUIAHUPYEMBbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE, METalpeAMETHBIE, IpeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Tporpamma no ¢u3uKe BKIIOYAET:

e [UIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojiepkanue yuyeOHoro npeamera «Pu3ukay o rojam ooyueHus.

®du3nka Kak Hayka 0 HauboJiee OOIIHMX 3aKOHAX MPUPO/bI, BHICTYIMAs B KAYeCTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpPA3yIOIIUN Uil €CTECTBEHHO-HAyYHBIX Y4YeOHBIX
IPEMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABICHUM, H3y4yaeMbIX
XUMHeH, O6uosiorueil, gusnueckoil reorpadpueil u acrpoHomueil. Vcrnonp3oBaHHEe U aKTUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeieNisieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B c(epe HSHEpreTHKH, TPAHCIOPTA, OCBOCHMUS KOCMOCA, IOJIyYEHHS HOBBIX MAaTE€pHAJIOB C
3aJJaHHBIMH CBOMCTBaMU U Apyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B pOpMUpOBaHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpa oOy4aromuxcs, B (OPMHpPOBAHHWE YMEHHMHA HPUMEHSTbH
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHoBy kypca pu3uku 1J1si ypOBHS CpPEIHETO 0011Iero 00pa3oBaHus MOJOKEH DS UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCeX pa3fesioB (hU3MKHU, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca pU3nKu o0beTUHEH BOKPYT
¢usmueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHUE TPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mpeanosiaraeT UCHoOIb30BaHUE T'YMaHUTApPHOTO
noTeHIuana GU3NIecKoi HayKH, OCMBICIIEHUE CBS3H Pa3BUTHUS (PU3HKH C pa3BUTHEM OOILECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxknaonoii nanpasnennocmu. Kype Gpu3uku npeanonaracT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu peamn3yercs MOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOTHYECKUM IpOo0JIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AaHBI C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXIeHus po0eM palroHaILHOTO IPUPOAOIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacCHOCTH.

Crep)KHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YpOBHE cpenHero olmiero odpa3oBaHus
ABIISIOTCS  (pu3nMdeckue Teopuu ((HOpMHUpPOBAHHME IPEACTABICHUM O CTPYKTYpe IMOCTPOCHHUs
¢u3ndeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O IMPHUPOJE, IPaHUIAX MPUMEHHUMOCTH TEOPHH, JUIS OMHMCAaHUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeATEIbHOCTHBIN MOIX0 B Kypce (PM3UKU pealn3yeTcs MPekIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeNbHOCTH o0yuaronuxcs. s 6a30Boro ypoBHsI Kypca
(GU3UKH — 3TO UCHOJb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOphIE B IporpamMme 1o (¢u3MKe OOBETUHEHBI B OOIIMUN CITHCOK
YUECHHUECKUX MPAKTUYEeCKUX paboT. BrlaeneHue B ykazaHHOM IepeyHe J1a0opaTOpHBIX padoT,
NPOBOIUMBIX JJIsi KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH OO0Opa3oBaTEIBHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHaleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecreynBaeTcsi OBJIAJCHHE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMUS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TPOBEpKE
NPEUIO’KEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENsSETCS PEIICHHIO pacuETHBIX M KauyeCTBEHHBIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 33/a4 IPUOPUTETOM SIBJISIFOTCS 33/1a4M C SIBHO 33/1aHHON (PU3MUECKO MOJEbIO,
MO3BOJISIOIINE MPUMEHSATh H3y4YEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO paszena Kypca,
TaK W WHTETPUPYS 3HAHUS M3 PasHBIX pas3nenoB. s KauecTBEHHBIX 3a/la4 HPUOPUTETOM
ABJISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE MPOTEKaHUs (U3UYECKUX SIBJICHUM U IPOLECCOB B
OKpY’Karolled >Ku3HHU, TpeOyromue BbIOOpa (QU3MUECKOM MOAENu i CUTYallMM HpaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun c¢ TpeboBanusimu PI'OC COO k marepuanbHO-TEXHUYECKOMY
o0ecrieyeHnIo yueOHoro npoiecca 6a30Bblil ypOBEHb Kypca GU3UKU Ha YPOBHE CPEHET0 OOIIEro
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCIOBUAX NMPEIMETHOrO KaOMHeTa (PU3MKU MU B YCIOBUSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIA. B xabunere (usuku
JOJKHO OBbITh HeoOxonuMmoe j1abopaTopHOEe O0OpYAOBaHUE JJIsl BBIIOJHEHUS YKAa3aHHBIX B
nporpaMMe no pu3nKe yYeHHYECKHX MPAKTHUYECKUX padoT U IEMOHCTPAILMOHHOE 000pY/I0BaHuUE.

JleMoHCTpalMoOHHOE 000py/oBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M 00ECIeUMBACT MOCTAHOBKY IEPEYMCIICHHBIX B MPOTpaMMe o
(¢u3uKe KIIOUEBBIX JEMOHCTpALUH JJIs HMCCIEJOBAHUS HU3y4aeMbIX SIBICHMH U TPOLIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00OpyAOBaHUE ISl YUEHHYECKHX MPAKTUYECKUX PAbOT GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcsi B pacdére OJHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro 00OpyIOBaHHUSA JOJDKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIETSIMH U3Yy4eHUS (PU3MKH B 00IIeM 00pa30BaHUHU SBIISIOTCSL:

¢ hopMupoBaHHE UHTEPECA U CTPEMIICHHS 00yUarOMIMUXCs K HAYYHOMY U3Y4EHUIO PUPOJIbI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

epa3BUTHE TNPEACTABICHUH O HAydHOM METOJAe IMO3HaHUA U  (POpMUpOBaHHE

UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOILIUM SIBJICHUSIM;



e popmMHUpoBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa M3Y4YEHHs] OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢ hopMupoBaHre yMEHUI OOBACHATH SBJICHHS C UCIIOIB30BaHUEM (PU3UUYECKUX 3HAHUNA U
HAyYHBIX JI0Ka3aTeIbCTB;

¢ popmupoBaHue npeAcTaBIeHUN O posiu (U3UKHU JUIsl PA3BUTUSA JAPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

Joctuxenne 3Tux ueneid oOecrnedynBaeTcs pelIeHUuEM CIeAYIOLUX 3a/ad B Ipolecce
U3Yy4eHHUA Kypca (GU3MKU Ha YPOBHE CpeIHEro o0uiero o0pa3oBaHus:

® IPHOOPETEHNE CUCTEMbI 3HAHUU 00 O0mUX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;
¢ hopMupoBaHHE YMEHHI IPUMEHATH TEOPETHUECKUE 3HAHUS JJIs1 OOBSICHEHUST (PU3NIECKUX
SIBJICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW KHU3HU;
® OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33/1a4 C SBHO 3aJaHHON (PU3UIECKON MOJIEIbBIO,
3a]a4, MOJPa3yMEBAIONIMX CaMOCTOSTENbHOE Cco3JaHue (PU3MYEeCKOH MOJeH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;
e IOHMMaHHE (U3MUYECKUX OCHOB M MPHUHIIMIIOB JEUCTBUSA TEXHUYECKHX YCTPOHCTB H
TEXHOJOTMYECKUX IPOLIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPENY;

® OBJIQJICHUE METOJaMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUA M TPOBEICHHS (HU3HUECKUX
SKCIIEPUMEHTOB, aHaiM3a M  HMHTEepOperauud  UWHGOpMallMU,  OIpeIeeHHs
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

® CO3JJaHHUE YCJIOBUU JUIsl PAa3BUTUS YMEHUN IMPOEKTHO-HCCIEA0BATEIBCKOM, TBOPUYECKOM
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHH) Ha YpPOBHE CpeaHEro o0Iero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIEINIO).

[Tpennaraemslii B mporpamme 1o Gpu3MKe nepeueHb JJabopaTOpHBIX U MPAKTUYECKUX PaboOT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOP NpPOBEJEHHUS 1a00paTOpHBIX padoT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00YUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pa3znen 1. ®u3uka u MeTOIbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunsle MeTonbl IIO3HAHUS OKpysKarouero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIpOLECCE TIO3HAHUS PUPOIbL. DKCIIEPUMEHT B (hr3HKe.
MogenupoBanue pusnueckux sBieHuil U nporeccoB. Hayunbsle runoressl. dusnyeckue
3aKOHBI U TCOPHU. rpaHI/II_IBI MPUMCHHUMOCTHU (I)I/I3I/I‘ICCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBUA.

Poip u mecro ¢usuku B (OPMHUPOBAHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHUpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

Llemoncmpayuu

AHazorosble U IU(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUYUKU.

Paszgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHHe. OTHOCHUTENBHOCTh MEXaHUYECKOro aBikeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHUE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMU HA OCH CHUCTEMbl KoopAuHaT. ClIOKEHHE MepeMEIeHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBHKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U TIEPEMEIICHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoOonHOe azieHne. Y CKOpeHUe CBOOOTHOTO MaICHUsI.

KpuBonuueiinoe nBmxeHue. J[[BukeHne MarepuanbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JINHEHAsA CKOpocTh. [leproa n yacrora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHU4ecKkre yCTpOUCTBa U PAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPSJIOB,
LEMHbIE U peMEHHBIE TIEPEeIAYn.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILUTFOCTPALINS KHHEMAaTUYECKUX XapAaKTEPUCTUK JIBHXKCHHUS.

[TpeoOpa3zoBanue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe:KEHHOM ITPOCTPAHCTBE.

Habmronenue nrkeHus Tena, OpoIIeHHOTO O YIJIOM K TOPU30HTY M TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHUS.

Hamnpagnenue ckopocTu npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne HepaBHOMEPHOTO JBMKEHUS C IIEJIBIO OTPEICIICHUSI MTHOBEHHON CKOPOCTH.

WccnenoBanue COOTHOMIEHUS MEXKTY ITYTSMH, TPOUIEHHBIMHU TEJIOM 32 TIOCIICIOBATEIHHBIC
paBHBIE TIPOMEXYTKHA BPEMEHU TPHU PABHOYCKOPEHHOM JBWKEHUW C HAYaJbHON CKOPOCTHIO,

PaBHOM HYITIO.
N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydeHue NBI>KEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunun otHocuTensHOCTH ["anunes. [lepoiii 3akoH HetoToHa. MHEpIIManbHbIE CHCTEMBI
OTCU€Ta.



Macca tena. Cuna. Ilpunmun cynepno3unuu cuwil. Bropoil 3akoH Herorona s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HbroTOHA [1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoibxeHus, kaueHus). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHUsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuument tpenns. Cuna conpoTUBICHUS MIPH
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[TocTynaTenpHOE U BpalaTeabHOE JBUKEHNE a0OCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaleHus. [1nedo cuibl. Y cinoBus paBHOBECUS TBEPIOTO
Tena.

TexHHYeCKHME YCTPOMCTBA M IPAKTUYECKOE INPHUMEHEHUWE: IOJIIMIIHUKY, IBU)KCHHE
HCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLUY.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEl.

Bropoii 3akon HeroTona.

HN3zmepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT J1e(OpMAaLHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U NTAJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHUs TBEPAOrO Tesla. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON TJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY)KMHE M PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue yCcioBUM paBHOBECHS TBEPIOIO TENA, UMEIOLIETO OCh BPAIICHMS.

Tema 3. 3akonwl coxpanenus ¢ MmexaHuke

HNmnynsc MaTepuanbHON TOUKH (Tea), CHCTEMbI MaTepUaIbHBIX TOUYEK. VIMITynbC cUiIbl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

PaGora cuiibl. MOIHOCTD CHITBI.

Kunernueckas sHeprus mMatepuaibHOW TOoukd. Teopema 00 M3MEHEHUH KHWHETHYECKON
SHEpPrUHu.

[TorenuunanbHas sHeprus. [loTeHanbHas 3Heprust ynpyro 1eGopMupoBaHHON NPYKUHBL.
[ToreHunanbHas SHEpTUs Tenaa BOIU3M NOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CHIIBI. CBS3b pabOThl HEMOTEHIMAIBHBIX CHJ C
M3MEHEHUEM MEXAHUYECKOM SJHEPIUHU CUCTEMBI TEN. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTHH.

VYipyrue u HeyIpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpoMCTBa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMEP, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexox NOTEHIMATBHOMN SHEPTUH B KHHETHYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomel

N3yuenne aOCOMIOTHO HEYNPYroro yaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MAasiITHUKOB.



HccnenoBanue cBsi3U pabOThI CHIBI C M3MEHEHHEM MEXaHHYECKOM »HEpPruu Teia Ha
IIpUMEpE PaCTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyJisipHasi pu3nKa ¥ TEPMOTUHAMHUKA

Tema 1. Ocnogbl MoneKynapHo-KUHemMu4ecKou meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE 0OOCHOBAHUE.
bpoynosckoe asmxenue. Juddysusa. Xapakrep JBUKEHHS U B3aUMOICHCTBUS YACTHI] BELIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPBIX TNl M O0BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konnuecto Bemectsa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp Lenbcus.

Mopenp uneansHoro rasa. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU
UealbHOTO ra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpedHeld KHHETHYEeCKOH SHEepruu
TEIJIOBOrO IBMKEHHUS yacTul ra3a. [llkana remneparyp KenbBuna. ['a30BbIe 3aKOHBI. Y paBHEHHE
MenpeneeBa—Knaneiipona. 3akon [ansTona. M3omporeccsl B UA€aIbHOM Ta3e ¢ NOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduyeckoe MpencTaBiIeHHE H3OMPOILIECCOB: M30TEpMa, H30XO0pa,
n3o0apa.

TexHu4ecKkre yCTpoCcTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITel, JOKa3bIBAIOUIME JUCKPETHOE CTpPOEHHE BellecTBa, Qororpaduu  MOJEKY
OPraHUYECKUX COCTUHECHUM.

OnbITh! 10 TUGPY3UN )KUIKOCTEH U ra30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita TepHa.

OnbIThI, JOKA3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mopaenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnBIThI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UEAIbHOTO ra3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmnpeneneHue Macchl BO3JlyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHuM o00béMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIy TapaMeTPaMU COCTOSTHUS pa3peKEHHOI0 Ta3a.

Tema 2. Ocnogbl mepmoouHamMuKu

TepmonuHamuueckass cucteMa. BHYTpeHHss 3HEprus TEPMOAMHAMUYECKON CHUCTEMBI U
crocoOb! e€ n3MeHeHus. KonnyectBo TerioTel U paboTta. BHyTpeHHsIsI sHEpTrUsi 0JJHOATOMHOIO
u7eanbHOro raza. Bunel Teronepenadn: TEmIONPOBOJHOCTh, KOHBEKIINS, U3TydeHHE. Y JeNIbHas
TEIIOEMKOCTB BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAUE.

[Tonsstue 00 ammabatHOM mponecce. I[lepBbiit 3akoH TepmoauHamuku. IlpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3axoH TepMoaunHamMuku. HeoOpaTtumMocTh po1ieccoB B IPUPO/IE.

TemoBbie MamuHbL. [[pUHIUTIBI TEHCTBUS TETIOBBIX MalvH. [IpeobpazoBanus YHEPTUH B
TeIUI0BbIX MammuHax. KoadduimeHT nonesHoro neicTsus ternooi mamuHbl. [ukn KapHo u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TEINIOIHEPTETUKH.

TexHuueckue YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIBHHUK, KOHTUITHOHED.

Llemoncmpayuu



M3MeHeHne BHYTpPEHHEW HSHEpruM Tejla IMPH COBEPUICHWH palbOThI: BBUIET MPOOKU U3
OYTBUIKH TIOJ] AEWCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(hupa B JaTyHHOU TpyOKe MyTEM TpEeHUs
(BuICOMEMOHCTpALINSA ).

W3meHenune BHyTpEeHHEH SHepruu (TeMIepaTypsl) Tea Mpu Terionepeaaye.

OnbIT 0 aAnabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, ABUTaTENsI BHYTPEHHEIO CTOPAHHUs, PEaKTUBHOI'O JIBUraTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TEIOEMKOCTH.

Tema 3. Azpezammnvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u konaeHcanus. Mcnapenue u kunenue. AGCOIIOTHAs U OTHOCUTEIbHAS
BJIQXKHOCTHh BO3Ayxa. HacklmeHHblil map. YienbpHas Temiora mapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIIepaTypbl KUTICHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrammudeckue u amop@Hbie Teaa. AHU30TPONHUS CBOHCTB KPHUCTAJIOB.

>KI/I,I[KI/IC KpUCTaJlJIbI. COBpeMCHHHe MaTCpHraJIbl. IInaBnenue u KpucTaJuiu3anus. VYV nennHas
TCIJI0TA I1JIaBJICHHUA. CY6J'II/IM3L[I/I$I.

VYpaBHeHue TemIoBoro OanaHca.
TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP U IICHUXPOMETP,

KaJIOPUMCTP, TCXHOJIOIUH IMOJIYYCHHA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenue rpu moHWKEHHOM JaBJICHUU.

CniocoObl U3MepeHus BIKHOCTH.

HabGmonenre HarpeBaHusl U TUTABICHUS KPUCTATMYECKOTO BEIIECTRA.
JleMoHCTpalusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomol

H3mepeHne OTHOCUTENBHOMN BIIaXXHOCTH BO3/1yXa.

Pa3nen 4. JnekTpoanHamMuka

Tema 1. Dnekmpocmamuka

OnexTpuzauusi TeJl. OJEKTpUYecKuil 3apsa. [IBa BuIa 3IEKTPUUYECKUX 3apsi/iOB.
[TpoBOAHMKY, TUBIEKTPUKHU U MTOJIYIIPOBOJHUKH. 3AKOH COXPAHEHHUS MIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsnoB.  3akoH Kymona. ToudeuHBI  3JIEKTpHUYECKMN  3apsl.
Onexkrpuueckoe nose. Hanpsok€HHoCcTh 2nexkTpuueckoro mnosisd. [lpuHmun cynepno3unun
AIIEKTPUYECKUX MTOJIEN. JINHNN HANPSYKEHHOCTH AIIEKTPUUECKOTO MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorennuan. Pasnocts notennuanos. [IpoBogHuku
U TUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM moJie. [{usnekTpudeckas pOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. ODHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHuuyeckue yCTpoilcTBa M MPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3alllUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB, KOHAEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLIMII ACUCTBUS DJIEKTPOMETPA.

B3auMopeiicTBue HaIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEI.

ITpOBOAHMKH B 3JIEKTPOCTATHUECKOM I1OJIE.



DNEeKTpOCTaTUYECKas 3allUTA.

JM3IEeKTPUKHU B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH  IUIOCKOTO — KOHJEHCATOpa OT IUIOIIAAU  IUIACTHH,
paccTOSHUS MEXly HUMU U AUSJICKTPUUECKOI MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHnue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannuwtii 31exkmpuueckuii mok. Toxku é paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOro TOKa. VICTOUHUKH TOKa.
Cuia Toka. [TocTossHHBIN TOK.

Hanpspkenue. 3akon Oma 11 yyacTka Ienu.

DneKTpudeckoe COIIPOTHUBIICHUE. VY nenvHOE COIIPOTHUBIIEHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaiebHOE, CMEIIAHHOE COSMHEHHE TPOBOTHUKOB.

Pabora snekrpuueckoro Toka. 3akon Jlxxoyns—JIenna. MOMmHOCTD 3J€KTPUYECKOTO TOKA.

DNEKTPOABMKYIIAs CUJia M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH OMa amist
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJNIeKTPOHHAs TPOBOIUMOCTH TBEPABIX METAJJIOB. 3aBUCUMOCTb COMIPOTUBIICHUS METAJIIOB
oT Temmneparypbl. CBEpXIPOBOAUMOCTb.

DIIeKTpUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOOCTBEHHAasT W MPUMECHAs MPOBOJAUMOCTH IOJYIPOBOJIHUKOB.
CsoiicTBa p—n-niepexona. [lomynpoBoaHUKOBBIE TPUOOPEI.

DNEKTPUYECKUi TOK B PACTBOpAaX M pacIjiaBaX AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B razax. CaMoCTOSATENbHbIN U HECAMOCTOSITENbHBINA pa3psia. MonHus.
[Tna3zma.

TexHu4eckue ycTpocTBa U MPaKTUUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJILTMETP, PEOCTAT,
UCTOYHHKH TOKA, DJEKTpOHArpeBarelibHbie TPUOOPHI, DIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyYyMHBIA  AHOJ, TEPMHUCTOPI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa M HAMIPSHKSHMUS.

3aBUCUMOCTH COTMPOTHUBJIEHUS IWIMHAPUYECKUX TPOBOJHUKOB OT JIJTMHBI, TUIOMIATH
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmenraHHoe COeTMHEHHE MTPOBOTHUKOB.

[IpsiMmoe n3MepeHue FneKTpoABMKYyIIeH cuiibl. KopoTkoe 3aMblkaHHe rajabBaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH CONTPOTHBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoii pa3psi 1 MPOBOJIUMOCTh BO3yXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3yuenne cMEenIaHHOTO COSTMHEHHUS PE3UCTOPOB.

W3mepenue  SHEKTPOABMKYIIEM  CUIbl  MCTOYHMKA TOKA W €r0  BHYTPEHHErO
COTPOTUBIICHUSI.

Habmronenue snexkrponusa.

Me:xnpeaMeTHble CBA3U



N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocymiecTBisieTcss C y4ETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTHWH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, HAay4HbI (akt, rumoresa, (usuueckas BeNUYMHA, 3aKOH, TEOpHs, HaOIIOAEHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOZIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbI ypaBHEHUH, TMHENHas QyHKIMs, apaboia, runepooua,
uX rpaduKu U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE TPUIOHOMETPUUECKOE TOKJIECTBO, BEKTOPbl M UX IPOEKLUMU HA OCH KOOpAMHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: Mexanuueckoe JBMKEHHE B JKUBOM mpupoje, 1updysus, ocMoc, Te1oo0MeH
JKUBBIX OpraHU3MOB (BMJIbI TEILIONEPENAaUYM, TEIJIOBOE PAaBHOBECUE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILLECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Tra3oB, 3JEKTpUYECKUE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMAIS, TalbBaHUKA.

l'eocpaghus: BnaxxHOCTb BO3lyXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JBUXKEHUI C UCIOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHMKE, TOJIIMITHUKY, HCIIOJIb30BAaHME 3aKOHA COXPAaHEHHUs HMIIyJIbca B TEXHUKE (pakeTa,
BOJAOMET M Jpyrue), JBUTaTellb BHYTPEHHErOo CropaHus, MapoBas TypOMHA, OBITOBOM
XOJIOUJIBHUK, KOHJAUIIMOHEP, TEXHOIOTUHU TOJIY4YE€HUs] COBPEMEHHbBIX MaTepHUajoB, B TOM YHCIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOIMH,  DJEKTPOCTaTHYeCKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEpP, dJIEKTpOHArpeBaTelbHbIE PHOOPSI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TAJTbBAHUKA.

11 KJIACC

Pa3nen 4. dnexkTpoamHaMmmuka

Tema 3. Maznumnoe none. I1eKmMpoMazHUmMHAA UHOYKYUS

[TocrosiHHbIE MarHuThl. B3auMoaencTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOE mMoJIe.
Bekrop marauTHOM MHAYKIMH. [IpyHIMD Cynepno3uny MarHATHBIX NoJel. JIMHUM MarHuTHON
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJISI IOCTOSTHHBIX MAarHUTOB.

MaruautHoe moje IpoBOAHMKA ¢ TOKOM. KapTuHa NMHMIA MHIYKIUUM MarHUTHOTO MOJIS
JUIMHHOTO HPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHMKA, KAaTYHUIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsyKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBneHne oSneKTpOMarHMTHOW MWHAYKIUHU. [IOTOK BEKTOpa MarHUTHOW WHAYKLIHH.
ONEeKTpOoABMKYIIAsl CUla MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHON MHAyKuu Dapanest.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHIAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHOyKTUBHOCTG. SIBI€HNE CAMOMHAYKIMH. DIEKTPOIBHKYIAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.



TexHuueckue yCTpoWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE MarHMTHI,
AJIEKTPOMATHHUTBI, dJIEKTPOJABUIATEIb, YCKOPUTEIIN MIEMEHTAPHBIX YAaCTULl, UHAYKIIMOHHAS I1€Yb.

Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHNE 3JIEKTPOHHOrO ITyYKa MarHUTHBIM I10JIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3aumopeiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuibl JIopeHla Ha MOHBI AJIEKTPOJIATA.

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CUIIBI MHAYKLIUU OT CKOPOCTH M3MEHEHHS] MarHUTHOI'O
IIOTOKA.

SIBneHne caMOMHYKIMH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

M3yyeHnne MarHuTHOTO OIS KaTYIIKU C TOKOM.

Hccenenoanue 1eiCTBHS IOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccenenoBanue siBICHUS MIEKTPOMATHUTHON UHAYKIUH.

Paszngen 5. Kosie0anus u BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumnble Koaeo0anus

KonebarenbHass cucrema. CBoOojgHble MexaHMueckue kojeOanus. [‘apmoHuueckue
koneOanus. [lepuon, uacrora, ammiautyga U (asa kosneOanuil. [IpyXMHHBIH MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHX Kojiebanuid. [IpeBpaliienue sHepruu npu
rapMOHUYECKUX KOJeOaHHIX.

Koneb6arenbublif koHTYyp. CBOOOJIHBIE 3JEKTPOMAarHWTHbIE KoJleOaHHUS B HJICAIbHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTUS MEXKJIy MEXaHHUYECKUMH U 3IIEKTPOMarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTrUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aryxarolux KoyieOaHusX. BoIHYKIeHHbIE MEXaHUYECKUEe KoJeOaHus.
Pe3onanc. BoiHyX/1eHHBIE 3]IEKTPOMAarHUTHbIE KOJIEOaHUs!.

ITepemenHbIil TOK. CHHYCOMJAJIBHBIN NEPEMEHHBIN TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIITUTYAHOE U JEHCTBYIOIIEE 3HAYEHNE CUIIbI TOKA U HANPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenada U MOTPeOJICHHUE AIIEKTPUUYECKOW HSHEPTHUU.
OKOJIOTUYECKME PHUCKM NPU TNPOU3BOACTBE dJIEKTpodHEepruu. KyinbTypa HCIIOIB30BaHUS
AJIEKTPO3HEPTUHU B TOBCEIHEBHOM JKHU3HHU.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHME: DSIIEKTPUYECKHM 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Llemoncmpayuu

HccnenoBanue napameTpoB KojiebaTeabHOM cucTeMbl (MPYKUHHBIN UM MaTeMaTUYeCKUil
MAasiITHUK).

Habmonenue 3aryxarommx koie6aHuil.

HccnenoBanue CBONCTB BBIHYKACHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

CB00OOAHBIE HIIEKTPOMArHUTHbIE KOJICOAHMUS.

OcummnorpaMMbl — (3aBUCUMOCTH ~ CHJIBI  TOKA U HANpPSHKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.



Pe3onanc npu mociiejoBaTe€IbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCaTopa.

Mogenb TUHUY 3IIEKTPOIIepEIaYn.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUOJIa MaJIbIX KOJIeOaHU rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM W3  MOCIEN0BATEIbHO COECIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 60TIHbL

Mexanudeckue BOJIHBI, yciioBUs pacupocTpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL MWHTepdepeHmus u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBIL. YCJOBHUS M3Jy4€HHUs 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHrtanus Bektopos E, B, V B anekrpomarauTHoi BoiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHe, TpeloMIIeHHe, moispu3anms, audppakaus, wuHTepdepenuus. CKOPOCTH
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 3n€KTpOMarHUTHBIX BOJH. lIprMeHEeHHe 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paAuOCBA3H U TeNEBUICHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuuyeckue ycTpoucTBa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JTUAarHOCTHKA B TEXHUKE W MEAUIMHE, pajap, paauonpuéMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHHUE MOTIEPEUHBIX U MPOJIOIbHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus: 1 MpeloMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne uareppepeHunn u AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
KoJIeOaHuH.

UccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX ~ BOJIH:  OTpPaK€HWE, MPEIOMIICHUE,
noJsipu3anus, nudpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsiMonanHeiHOE paclipocTpaHEHHUE CBETA B OJTHOPOIHOM Cpeie.
JIyud cBera. TouyeuHblii HCTOYHHMK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHsI cBera. [locTpoeHue HM300paxKeHUN B IUIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yron MNOJIHOrO BHYTPEHHETO
OTpayKEHMUSL.

Hucnepcus csera. CnoxHblIi coctaB 6enoro cseta. L{Ber.

ColOuparorue W paccewBalIIMe JTUH3BL. ToHKas nuH3a. DOKYCHOE pacCCTOSIHHUE H
ONTHYECKasl CHJia TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOLINX M PACCEHBAIOIINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBAEMOE JIMH301.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOMN ONTHKHU.



BonnoBast ontuka. HMurtepdepenuuss cBera. KorepeHTHble HCTOYHHUKH. Y CIIOBHS
HaOJI0IeHNSI MAKCHMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakuus cBera. JludpakumoHnas pemérka. YciaoBue HaOMIOJCHHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoiicTBa M NpaKTUYECKOE IMPUMEHEHHWE: O4YKH, Jyna, (oToammapar,
IPOEKIMOHHBIN anmnapaT, MUKpOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(PAKIIMOHHAS PEIIETKa,
HOJIIPOU L.

Llemoncmpayuu

[TpsaMonuHeiiHOe pacnpocTpaHeHHEe, OTpakeHUE U IpejoMieHue cBera. Onruyeckue
puOOPEI.

[TostHOE BHYyTpeHHEE OTpakeHue. Moziesib CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mozenu MUKpOCKOna, TEJIECKOMNa.

Hab6nronenue narepdepeHIum cBera.

Habmonenue nudpaxiuu cera.

HabGmonenue qucnepcuu cBerta.

[TonydyeHue crekTpa ¢ MOMOLIbIO IPU3MBI.

[Tonydenue criekTpa ¢ HOMOLIBIO TU(PPAKIUOHHOMN PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB H300pakeHUI B TMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3nen 6. OCHOBBI cHIENUATBLHON TEOPUH OTHOCHTEILHOCTH
['paHubl IPUMEHUMOCTH KJIACCHUYECKOW MeXaHUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJIE CKOPOCTH CB€Ta B Bakyyme, MNPUHIUI
OTHOCHUTEJIbHOCTH DUHINTEIHA.
OTHOCUTENBHOCTHh OJTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHHU U COKPAIICHUE JIJTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHUS TOKOSI.

Pa3nen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul Kéanmoeoii onmuKu

®otonbl. Popmyna [Inanka cBsi3u 3HEprum (POTOHA € €ro YaCTOTON. DHEPIus U UMITYJIbC
doTtoHa.

OtkpeitTe u uccnenoanue ¢orordpdexra. Ombitet A. I. CroneroBa. 3akoHBI
doroaddekxra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpexra.

Jasnenue ceera. Omertel [1. H. JIeGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpoHCTBA M MPAKTUUYECKOE MpHUMEHEHHE: (OTODIEMEHT, (POTOAATUHK,
COJIHEeYHast OaTapest, CBETOAHO.

Llemoncmpayuu

®doTor(hdekT Ha yCTaHOBKE C ITMHKOBOM TIACTUHOM.

HccnenoBanue 3akOHOB BHEIIHETo GoTorddexra.



CBeToIHnoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -dactuil. [lmaneraphas
mojens atoma. Iloctynarel bopa. M3nyuenue u norsomienrne (GOTOHOB MPH MEPEXOJE aToMa C
OJIHOTO YPOBHS DHEPIUM Ha Apyrou. Buasl ciektpoB. CriekTp ypOBHEH SHEPIUH aTOMa BOIOPOJA.
BosHoBbie cBoiicTBa yacTull. Bosnsl e bpoina. KopnyckyisipHO-BOJHOBOM Ayallu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.
TexHUUecKkue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE. CHEKTPAJIBHBIM  aHaIu3
(criexTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Llemoncmpayuu
Monuens onbita Pesepdopra.
Onpenenenye JJIMHBI BOJHBI JIa3epa.
Habumronenne nuHeiuaThIX CIEKTPOB U3ITyYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
Hab6mronenue nuHeiyaToro crekrpa.
Tema 3. Amommnoe aopo
OKCIEpUMEHTBI, JOKa3bIBAIOLINE CII0)KHOCTb CTPOEHUS A1pa. OTKPhITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo onpeneneHuio cocraBa paanoakTUBHOTO m3nmydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iydyeHus. BiausHue paJuoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.
OtkpbiTHEe mpoTOHa M HelTpoHa. Hyxionnas mopnens siapa I'elizenOepra—lIBaneHko.
3apsn sinpa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnazn. ['amma-uzinydyeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.
OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepubiii peakrtop. TepmosnepHblii cunTe3. IIpoOieMbl M HEpCHEKTHBBI SAEPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTulbl. OTKPBITHE IO3UTPOHA.
MeTto/1b1 HaOJIFOIEHUS 1 PETUCTPALIUY DIIEMEHTAPHBIX YaCTHII.
dyHaamMeHTalbHbIe B3auMoecTBus. EAMHCTBO pu3ndeckoil KapTUHBI MUpa.

TexHUYeCKHEe YCTPOWCTBA M TPAKTHYECKOE NMPUMEHEHHE: TO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomul
HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMUHM M ACTPOPHU3UKH

Otanbl  pa3BUTUS  aCTPOHOMHHM. [IpHKIIaIHOE W  MHPOBO33PEHUYECKOE  3HAUCHHE
ACTPOHOMHUH.

Bun 3B€3mnoro neba. Co3Be3nusi, ApKue 3BE3IbI, INIAHETHI, UX BUIUMOE JIBIKCHHE.
ConneuHas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHepruu ConHua u 3BE3M. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JlparpamMma «CHEKTpajdbHBIM KJIacC — CBETUMOCTBY». 3BE3MBI



IJIaBHOM MOCIEAOBAaTEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3M. CoOBpeMEHHBIE NPEIACTABJICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [TyTs — Hama ["anaktuka. [lonoxenue u nemxenue Connina B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. PaszOeranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHHM
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noymapus u sipkue 3BE3/1bI.

Hab6monenus B Teneckon Jlynsl, minaner, Miieunoro Ilyrtu.

O0o0maroniee MOBTOpeHUE

Ponp ¢u3mku w acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIMAILHOW U
THYECKOH c(hepax AesITeTbHOCTH YEIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHHU B COBPEMEHHOU
HAyYHOW KapTHHE MHUpA, poyib (U3HUECKOH Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
buznyeckoil kapTuHE MHUpa, MECTO (U3UYECKON KapTHUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBA3H

Wzyuenue kxypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCyIIECTBISIETCS € Y4YETOM
COJIEpXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMud MaTeMaTUKH, OWOJIOTHH, XHUMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YyYEHHEM METOJOB HAYyYHOTO MO3HAHUS:
sBIIEHUE, HAy4YHBIH (akT, rumore3a, Qu3uyeckas BeIMYWHA, 3aKOH, TEOpHs, HaOIOJeHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPhl U HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIC JJEMEHTAPHBIX (DYHKIIUA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonozus: >nexTpudeckue IBJICHUS B )KUBOU MPUPOJIE, KoJieOaTeIbHbIE ABM)KEHUS B )KUBOI
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOW MIPUPOJIE, IEHCTBUE paHaIlii Ha )KUBBIE OPTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHATH3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3QJIEKU MArHUTHBIX Py, POTOChEMKa 3eMHOMN
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TMHUM DJIEKTPOIIEPENAY, TEHEPATOP NEPEMEHHOIO TOKA, IEKTPOJBUIaTellb,
WHAYKIIMOHHAS Te€4Yb, pajap, paJAuoONpUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meusp,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IMTPOT'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro npeamera «dusmka» Ha YpoBHE cpelHEro oluiero oOpa3oBaHUS
(6a30BBI  ypOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHXKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YNIBTATHl OCBOCHHS yueOHOTo mpeamera «DPHU3MKa» TOKHBI OTPAXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
HO3ULIKEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHHUX YOS XKICHUH,
COOTBETCTBYIOLIMX  TPAJAMLMOHHBIM IIEHHOCTSM POCCUHCKOro OOIIeCTBa, pPacLIMpeHHE
KU3HEHHOTO OIBITa M OIBITA JCATEIHHOCTH B MPOIECCE peau3alliil OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEILHOMN EATENILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIMTAHMA:

COPMUPOBAHHOCTh ~ TPAKIAHCKOM TO3MIMH  OOy4aromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOIIECTBa;

HNPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKMX T'YMAaHUCTUYECKHX M JE€MOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpEcax TPaKAaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

yYMEHHUE B3aMMOJIEHCTBOBATh C COLMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBHHM C HUX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKON EATEIbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHHUSI:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKOM MACHTUYHOCTH, IaTPUOTHU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSM POCCUHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBE/ICHHS;

CHOCOOHOCTh OLIEHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSCh
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B ISTEILHOCTH YUEHOTO;

0CO3HAHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOHYMBOIO OyayIIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYAsi 3CTETUKY HayYHOT'O TBOPUECTBA, IPUCYILETO
buznueckoil Hayke;

5) TPyA0BOIr0 BOCIIUTAHUS:

MHTEPEC K Pa3InYHbIM cpepam MpodeccHOHANBHOM AeATEIbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (u3MKOM M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CHOCOOHOCTH K O0pa30BaHHIO M caM000pa3oBaHUIO B 00jacTH (U3MKH Ha
MPOTSYKEHUU BCEU KU3HU,

6) 9K0JIOrM4eCKOTr0 BOCIUTAHNSA:

c(OPMHPOBAHHOCTh HKOJOTHUECKOW KYJIBTYphl, OCO3HaHME TJI00AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



IIJIAHUPOBAHUE U OCYILECTBIICHUE NEHUCTBUM B OKPYXKAIOLIECH Cpele Ha OCHOBE 3HAHUSA
L[eJI€N YCTOMYMBOIO Pa3BUTH YEIIOBEYECTBA;

pacIIUpeHue OIbITa JEATEIbHOCTH  SKOJOTMYECKOM HAIpPABIEHHOCTH HAa OCHOBE
UMEOIUXCcs 3HaHUi 110 (u3uke;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

C(OPMUPOBAHHOCTb ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKHU;

0CO3HAHME [IEHHOCTH HAYYHOH JIEeSTeILHOCTH, TOTOBHOCTD B MPOLIECCE N3YUEHUS (PU3UKU
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHINBHUIYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeiiCTBUSA
Ba3oBble joruyeckue AeicTBuUs:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMPOOJIEMy, paccMaTpuBaTh e€
BCCCTOPOHHE;

OTIPENENIATH 1M ISSATeIbHOCTH, 33/1aBaTh IAPAMETPhI U KPUTEPHU MX JTOCTHIKCHHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B PACCMATPUBACMBIX (DU3HUCCKUX SIBJICHUSX;

pa3pabarhIBaTh IUIAH PEHICHHS MPOOIEMBI C YIETOM aHATN3a UMEIONUXCS MaTEPHATBLHBIX
¥ HEMaTepHAIIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IEISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBIMOJHATH PabOTy B YCIOBUSX PEANTbHOrO, BUPTYAIBHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble ucciienoBarebcKue JeicTBUS:

BJIQJIeTh HAYyYHOW TEPMUHOJIOTHEW, KIFOYEBBIMHU TMOHATHUSAMU U METoJAaMH (PH3UYeCcKOou
HAYKU;

BJIQJICTh HABBIKAMHU y4eOHO-MCCIICOBATEIHCKON M MPOCKTHOW JEATEILHOCTH B 00JacTH
bu3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELICHHS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHJIAMHU JICATEIIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHsS, €ro HWHTEPIpPETAIlHH,
peoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCJIC TIPH CO3JaHHH
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3aJady, BBIIBUTaTh
TUIIOTE3Y € pelIeHHsI, HaXOAUTh apTyMEHTHI JJIs JIOKa3aTelIbCTBA CBOMX YTBEPXK/ICHUM, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHAIM3UPOBATH MOJIYYCHHBIE B XO/I€ PELICHUS 3a/1a4H Pe3yIbTaThl, KPUTUYECKU OIICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYIIMPOBATH COOCTBEHHBIC 33]]a4H B 00Pa30BATEIHLHOM JACATEILHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUIECKYIO 00JIACTh KU3HEIEATEIIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUTATh HOBBIC HJICH, IPEJIaraTh OPUTHHAIBHBIC TOIXO/bI U PEIICHUS;

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Pabora ¢ nunpopmanmeii:

BJIaACTb HABbBIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpKaHHUA M3 MCTOUYHHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATH IOMCK, aHajdu3, CHCTEMAaTHU3aLUI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM IIPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(POPMAIINY;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAalIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3aLMOHHBIX 3aJad C COONIIOIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30IMaCHOCTH, THTUEHBI, PeCypcocOepekeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COAEP)KAaHUS B pa3IM4yHBIX (opMmMaTax C yd&ToM
Ha3Ha4YeHUs THPOPMALIUH U LIEJIEBOM ayAUTOPUH, BBIOMpAs ONITUMAIIbHYIO (OPMY IIPECTABICHUS
U BU3YyaJIU3alLluu.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOI! JIeITENFHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOHQIMKTHBIX CUTYAIHMA U CMATYATh KOH(JIUKTHI,

pa3BEPHYTO M JIOTUYHO H3J1araTb CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM SA3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMaHIHOW U MHANBUYyaIbHON paOOTHI;

BEIOMpATh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)XJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh 1EJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh W KOOPJAUHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIIATH IJIaH JIEVCTBUM, pACIIPEAEIATh POJIA C YUETOM MHEHUH
YYaCTHUKOB, OOCYKAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJAJa U KAKJIOTO YYaCTHHKA KOMAaHJIbI B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HAEH C MO3ULUU HOBHU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATETMYECKOE TIOBEACHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATUBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe qeliCTBUSs
Camoopranm3anms:
CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATENIbHYIO JEATENBHOCTh B 00JacTu (U3UKH U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PAcuETHBIX M KAueCTBEHHBIX 3a/ady, IJIaH
BBIMIOJIHEHUS] MPAKTHUYECKOH paboThl C YU€TOM HMMEIOLIIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paciupsTh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTEHHI;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelleHHE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
CHocoOCTBOBAThH (HOPMUPOBAHHIO U MTPOSBICHUIO 3PYAULIUU B 00JIACTH (PU3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLIMOHAIBHBIN HHTEJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTUBBI B NIEATEIBHOCTh, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQ/ICTh HABBIKAMU TIO3HABATEIILHOU PEQIICKCHH KaK OCO3HAHUS COBEPIIIAEMBIX IEHCTBUI
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BATh MPUEMBI PEQIICKCHH JUIS OTICHKU CUTYAIlUH, BEIOOpA BEPHOTO PEIICHHUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTHUX [IPU aHATIA3€E PE3YJIbTATOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA ONIHOKH.

B mpouiecce 1ocTHKEHUS THYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPaMMBbl 10 GU3HKE [
YPOBHSI CpefHero oouiero oopa3oBaHust y 00y4arOIIUXCsl COBEPIICHCTBYETCS IMOLMOHAIIBHBIM
WHTEJUICKT, MPEIoaramuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHE, CIIOCOOHOCTD a/IalITUPOBATHCS K YMOIIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISAThH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO L€ U YCIIEXY,
ONTHUMH3M, HHUIUATUBHOCTh, YMEHHUE JIECTBOBATH UCXO/S U3 CBOMX BO3MOYKHOCTE;

AOMIIATUH, BKIIIOYAIONICH CIIOCOOHOCTh MOHUMATh SMOILMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOILIECHUS, CIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKHUBAHUIO;

COLIMATIFHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JIPYTHMHU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3perniaTh KOHMIUKTHL.

MHNPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKH B (POPMHUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M TEXHOJIOTHMH, B MPAKTHUYECKOU
JIeATETbHOCTH JIFOEH;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUS H3YUCHHBIX (DU3MYECKUX MOJICTICH: MaTepraabHas TOUKa,
WHEepLHaIbHas cUcTeMa OTCUY€Ta, aOCOIIOTHO TBEPAOE TENO, UCAbHBIN ra3, MOJEIH CTPOSHUS
ra3oB, KUAKOCTEH M TBEPMABIX TEJN, TOUCUHBIM DIIEKTPUUECCKUI 3apsi]] MPH PEIICHUN (PU3NIECKUX
3ajady;

pacnio3HaBath (uU3HUECKHE SBICHUS (MPOILECCH) M OOBSCHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHHUS BEUIECTBA U DIIEKTPOAMHAMUKH:
paBHOMEpPHOE M PABHOYCKOPEHHOE MpPSIMOJIMHEHHOE MIBUKEHHE, CBOOOAHOE TMAaJeHHE TeT,
JIBIDKEHHE TIO OKPY>KHOCTH, HHEPIIHSI, B3aUMOICHCTBHE Tel, M dy3us, OpOyHOBCKOE JIBMIKEHUE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEN, U3MEHEHNE 00BbEMaA Tel MPHU HarpeBaHUU (OXJIAXKICHUH),
TEIJIOBOE PABHOBECUE, HCIAPEHUE, KOHJICHCAlLlMs, IUIaBICHHE, KpUCTAIM3alus, KUIIECHUE,
BJIQYKHOCTh BO3/1yXa, OBBIIICHUE JJABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCY/JI€, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMSI ra3a B M30Ipolieccax, AJIEKTpU3alus Tell, B3auMOJEUCTBUE
3apsoB;



OIHCHIBATh MEXAHMUYECKOE ABMKCHUE, MCIONB3Ys (DU3MYECKHe BEIWYMHBI: KOOPIWHATA,
IyTh, MEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC TEJld, KUHETUYECKAs
DHEprus, TMOTCHIMATbHAS JHEPIHs, MEXaHW4eckas padoTa, MeXaHWYecKas MOIIHOCTh; TMpHU
OTNMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3yEeMbIX BEIMUMH, UX 0003HAUYCHHS
U CIMHMIIBI, HAXOIUTh (OPMYIIBI, CBSA3BIBAIOIINE JMAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTUMH
BCJIIMYMHAMU,

ONMCHIBATh M3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SBIICHHS, HCIOJb3Ys
¢bu3MYecKue BEIWYWHBL: JaBJIEHWE Trasza, TeMmIeparypa, CpeAHss KUHETHYEeCKas OJHEPrus
Xa0TUYECKOTO [IBUKEHUS MOJIEKYJ, CPEIHEKBaApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATEJIS; IPU OMTMCAHUU MTPABUIILHO TPAKTOBATH (DH3WUYECKUIA CMBICI UCIIOJIB3YEMbIX BEJIIMUWH,
uX OO0O3HAYEHUsS W EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAaHHYIO (DUIUYECKYIO
BEJIMYHUHY C IPYTUMU BEIIMUUHAM;

ONUCHIBAaTh M3YUYEHHBIEC SJIEKTPUUECKHE CBOWMCTBA BEIIECTBA U AIJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCHONB3YS (GU3UUYECKUE BEIMYUHBL: SICKTPUUECKUN 3apsf, SJICKTPUUECKOE MOJIe,
HanpsHKEHHOCTh  TOJISA, MOTEHUHAN, Pa3HOCTh MOTEHUHAIOB; MPU OMUCAHUHM MPABUIILHO
TPAKTOBATh (PUIWYCCKUH CMBICT HCIIOJNIB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMHY C APYTUMU BEJIMYUHAMY,

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHUS, UCHONB3YS (U3MYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHHUS UMITYJIbCAa, MPUHUHUII CYIIEPIIO3ULIUNA CHII, TIPUHLIUI
paBHOIIPaBUsl UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEAHEH KWUHETHUYECKOM HSHEPrUU TEILIOBOIO JIBUIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsiia, 3akoH KyoHa, mpu 3ToM pa3nudarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpAKEHUE U YCIOBUA (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHIIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHHUUECKUX YCTPOUCTB;
pa3nuyaTh yCIOBUS UX O€30MaCHOTO UCIOJIb30BAHUS B IIOBCETHEBHOM KU3HH;

BBITIOJIHSITh DKCIIEPUMEHTHI 0 HUCCIENAOBAHUIO (U3MYECKUX SIBJICHUN M TIPOIECCOB C
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TMpu d3TOoM  (GOpMyIupoOBaTh
npobiieMy/3aady U TUIIOTE3y yueOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py1I0BaHUs, IPOBOUTH OIBIT U (JOPMYJIUPOBATH BHIBO/IHI,

OCYIIECTBIISATh TPSIMbIE M KOCBEHHBIE HM3MEpEeHUs (U3MYECKUX BEJIMYMH, TPH 3TOM
BBIOMpATh ONTUMANBHBI CIOCO0 W3MEpPEHUs M WCIOIb30BaTh HM3BECTHBIE METOIBI OICHKH
MOIPEIIHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH MEXTY (DU3NUECKIUMH BEIMYNHAMU C UCTIOJIB30BAHUEM TPSIMBIX
U3MEpPEHUl, TIPU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJIbTaThl MOITYYCHHOMN
3aBUCHUMOCTH (PH3UYECKUX BEIMYUH B BUJIE TAONUIl ¥ TPa(UKOB, IeJaTh BEIBOJIBI IO Pe3yabTaTaM
HCCIeI0BaHUS,

coOmo1aTh MpaBwiia OE30MACHOTO Tpy/Aa MpPHU TMPOBEICHUU HCCIEAOBAaHUN B paMKax
yueOHOrO0 9SKCIEepUMEHTa, Y4eOHO-UCCIEOBATENbCKOW W TPOEKTHOW  JIEATENHHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemath pacu€THBIE 3aJadyd C SIBHO 3aJaHHON (PU3WYECKONW MOJENBI0, HCIONB3YsI
(bu3uYecKue 3aKOHBI U TMIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4H BHIOUpATh (PU3NUECKYIO
MOJIeJIb, BBIACHATh (PU3NYCCKUE BEIMYMHBI W (QOPMYIbI, HEOOXOIUMbIE s e€ peleHus,
MIPOBOANTH PACUEThI U OLICHUBATH PEATbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3MYECKO BETHUNHBI,



peliaTh KayeCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPECUUBYIO IIETIOUKY
paccyXIeHHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTIOJIb30BaTh MPH PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbBIE HH(POPMALIMOHHBIE TEXHOIOTHU
JUIsL TIOMCKAa, CTPYKTYpUPOBAHHUSA, WHTEPIpETAllM U MPEeACTaBIeHHUs Y4eOHOH M Hay4dHO-
HOMYJSIPHOM MH(POPMALIUH, TTIOTYYEHHON U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUECKU aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUII;

UCTIO0JIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3HKE B TOBCEAHEBHOM )KU3HU [T 00eCTIeUeHUS
0€301acHOCTH TpU 00paIleHHH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOHCTBAMH, JUISI COXPAaHEHHS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKPY KaIOLIEH cpefie;

paboTaTh B TPYIIIE C BBHIIIOJHEHUEM PA3JIIUYHBIX COLUATIBHBIX POJICH, IIIAHUPOBATh paboTy
TPYINIbI, pAalMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IJIAHWPOBAaTh JEATENBHOCTh B
HECTAHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OIIEHWBATh BKJIAJ Ka)XJIOr0 U3 yYaCTHHUKOB TIPYMIbI B
pelieHne paccMaTpUuBaeMOi IPOOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHbIE pe3yJabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (HU3UKU B (POPMHPOBAHHH COBPEMEHHOM
HAyYHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH U TEXHOJOTUH, B MPAKTUYECKOU
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJCICH: TOYCUHBIN
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUSYHBI HCTOUHUK CBETA, SiIEpHAs MOJIETb aTOMA, HYKJIOHHAs
MOJIeJIh ATOMHOTO sJIpa MPH pelieHnH (PU3nuecKux 3aaad;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN W KBAHTOBOW (DM3HMKH: DJIEKTpUYECKas MPOBOJANMOCTB, TETUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
WHAYKINS, JCWCTBUE MAarHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM U JIBIDKYIIMHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, PSIMOJIMHEHHOE PacpOCTpaHEHUE CBETa, OTPAKEHHE,
npejromiieHue, wuHTepdepeHius, audpaknus W TOJNSpHU3alUs CBETa, JHUCIEPCHS CBETa,
dorornekrpudeckuit 3¢ dekt (porodddext), CBeToBOE AaBleHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO TTPOBOAMMOCT PA3NIUYHBIX CPENl) U SJIEKTPOMATHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Yysl (U3UYECKHUE BEIUYMHBL: JJIEKTPUUECKUM 3apsja, cujla TOKa, JJIEKTPHUUYECKOE
HaIpsDKEHUE, SJICKTPUIECKOE COMPOTUBIICHHE, Pa3HOCTh MOTEHINAIOB, JJIEKTPOABIDKYIIAs CHJIa,
paboTa TOKa, WHIYKIHMS MarHUTHOTO TIOJIsA, cwia Ammepa, cwia JlopeHIa, WHIYKTHUBHOCTh
KaTYIIKKH, YHEPTUsSl IJIEKTPUYECKOT0 M MArHUTHOTO TOJICH, TEpUOA W 4YacToTa KoieOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3apsj U CHUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMATHUTHBIX
Koyle0aHni, (POKYCHOE pacCTOSIHHE W ONTHYECKas CWJIa JIMH3BL, MPH OMUCAHWU IPABHIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT WCIIONB3YEMbIX BEJIHYUH, WX OOO3HAUYCHUS ¥ CIUHHIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

OMKCHIBATh M3yUYEHHBIC KBAHTOBBIC SIBICHUS M TMPOLIECCHI, HUCMIONB3Ys (QU3NIeCKue
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, DHEPTUS H
uMnyasc (GOTOHA, TMEpPHOJ ToJypacmajaa, SHEpPrus CBSI3UM AaTOMHBIX Sep, MNpU OMNHCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3MUECKUN CMBICT HUCIOIB3YEMBIX BEIWYMH, UX OOO3HAYCHHS W



€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MaHHYIO (DU3MUECKYIO0 BEIMYUHY C IPYTHMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl U SBJICHUS, HCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBATEIbHOIO M MAPALIEIBHOTO COEIUHEHUs
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3aKkOH 3JIEKTPOMAarHUTHOM  MHIYKLIUHU, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUsl CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
cBeTa, ypaBHeHHe DiHIITelHa 115 (oTodd(DeKTa, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH COXPAHEHUs
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsna, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
noctynarel bopa, 3akoH paguMOAaKTUBHOIO pacmajna, IOpU OSTOM pa3iuyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKCHHE W YyCIOBHs (TpaHUIbI, OOIACTH)
MPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpa MHAYKIUHU MAarHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OMUCHIBATH H300paKeHUE, CO3/IaBAEMOE IIIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHI MO HCCIENOBAaHUIO (U3WYECKUX SBICHUN M IPOLIECCOB C
UCIIONB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HU3MEpPEHHil: mpu dSToM  (HOpMyIHpOBaTh
po0JieMy/3aaqy v THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 TPEIOKECHHOTO
000pyI0BaHUs, IPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TMPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (PU3MUECKUX BEJIWYMH, MPH ITOM
BbIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PHU3UYECKUX BEMYHMH C MCIIOIb30BAHUEM MPSMBIX U3MEPEHUM:
IpU ATOM KOHCTPYHUPOBATHh YCTAHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOITYYEHHON 3aBUCUMOCTHU
bu3MYeCKUX BEIMYMH B BUJE Tabmui W TpaduKoB, JAelaTh BBIBOJBI 1O pe3yjibTaTaM
HCCIIEIOBaHMS,

coOnrofarth mpaBuia O€30MacHOro TpyAa MPU TPOBEIACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEpPHUMEHTa, Y4eOHO-MCCIE0BATENbCKOM U  TNPOEKTHOM JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHNUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/1a4d BBIOMPATh (PU3UUYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOpPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

pelaTh KayeCTBEHHbIE 3aJjaud: BBICTPAauWBATh JIOTMUYECKU HENPOTHBOPEUMBYIO IEMOYKY
paccyXJIeHUl ¢ ONOpoi Ha U3yUSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

MCIIOJIb30BAaTh MPH PEIICHUHU YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOIOTHH
JUIsL TIOUCKA, CTPYKTYpUPOBAHHWS, HWHTEPIPETAlUd W NPEICTaBICHUS Yy4eOHOW U Hay4dHO-
MONYJISPHON MH(MOPMAITUH, TOTYICHHOM U3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH
MoJTy4aeMyro HHPOPMAITHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHUOOPOB U TEXHUYECKUX YCTPOKCTB, pa3IuvaTh
yCIIOBUS UX 0€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HAyKH, B 00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJIb30BaTh TEOPETUUECKIE 3HAHUS MO (PU3HKE B MOBCETHEBHOM KU3HU JIIsI 00ECTICUeHUsI
0e30MacHOCTH MpH OOpaIlEeHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, I COXPaHEHUS
3JI0pOBBS U COOJIIOIEHUS HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKpY KaloLleil cpee;



paboTaTh B TPYIIE C BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIIAHUPOBATH PabOTy
TPYMNIbl, palMOHAIBHO paclpeneNiaTh OOf3aHHOCTHM M IUIAHUPOBATh JCATENbHOCTh B
HECTAaHJAPTHBIX CUTYyalMSAX, aJ€KBATHO OLICHMBATh BKJIAJ Ka)KJOI'O M3 YYaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrtpoasubie | Ilpakrunuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O TIO3HAHUS
bu6mmoteka [IOK
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 httos://m.edsoo.ru/7f41bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoteka [IOK
2.1 K
HHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlpnamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro mo pasnery 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubnuoteka [JOK
' TeOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBBI TEPMOAMHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELECTBA. 5 bubnnorexa [HOK

@da30BbIE IEPEXOABI

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

Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
[TocTosaHHBIN 251eKTpUYECKHM TOK. TOKH B bubnuoreka [IOK
4.2 12
Pa3IMYHBIX Cpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | Ilpakrudeckue (mucpp )
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. QJIEKTPOJAUNHAMUKA
MarnuTHO€ noJie. DIeKTpOMarHuTHas bubnuotexa [JOK
11 11 1 3
WHTYKITUS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKHe 1 JJIEKTPOMarHuTHhIE 9 1 bubnuoreka [IOK
' KoneOaHus https://m.edsoo.ru/7f41c97c
29 MexXaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6nmmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcHOBBI crieIMaIBLHON TEOPUN bubnunoreka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [IOK
4.1 i
IICMEHTBI KBAHTOBOH OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue aroma 4 bubnnorexa [HOK
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https://m.edsoo.ru/7f41c97c

4.3

ATtoMHOe sApo

Bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 Et?i?/?:?eedtiﬁasﬂlcgh
Uroro no pazneny 7
Pazgen 6. OBOBIIAIOLIIEE ITIOBTOPEHUE

61 | OBoGuaonee novtoperne ‘ s imtop LG
Utoro no pazneny 4
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Konu4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | IIpakTuyeckue op
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThbI padoThbI
pecypchbl
®du3uka — HayKa 0 IPUPO/IE.
1 Hayuneie MeT(})] bI HOSPH;HI/I}I 1 bubnuotexa LIOK
i a https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Ponb 1 MecTo pusuku B
5 (hopMHUPOBaHUH COBPEMECHHOM 1 bu6nuoreka [IOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN JIeATeIbHOCTH JIF0/Iei
MexaHnueckoe JTBUKEHUE.
OTHOCUTENHHOCTh MEXaHUYECKOTO
3 BrKeHUs. [lepeMenienne, CKOpocTh 1 Brbmmorexa LIOK
s - epeMett > CKOP ’ https://m.edsoo.ru/ff0c3508
yckopeHue. PaBHomepHoe
MPSIMOJIMHEIHOE IBUKEHHE
bu6nmmoreka [IOK
4 BxonHas koHTposbHas paboTta 1 1
g P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TPAMOJIMHEITHOE 1 bubnnorexa [HOK
JBUKCHHE https://m.edsoo.ru/ff0c372e
5 CBoboaHOe maieHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHOe TBUKEHHE.
. bubnuoreka LIOK
7 JIBr>KEeHUE MaTepUaIbHOM TOUKH 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
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[Tpuniun otHocurenbHoCcTH ["anumnes.

8 WuepuuanbHble CUCTEMBI OTCUETA bubmmorexa LIOK
Pt . ' https://m.edsoo.ru/ff0c3be8
IIepBb1it 3ak0oH HbroTOHA
Macca tena. Cuna. [Ipuniun
9 CyTNepro3uinu cuii. Bropoii 3akon bubmorexa TIOK
yiep - DTOpOr https://m.edsoo.ru/ff0c3be8
Herotona /U1 MaTepuaibHON TOUKH
Tperuii 3axon HeroToHa 11151 bubmmoreka LIOK

10
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTO TsaroreHus. Cuna

11 TspkecT. [lepBas kocMuyeckas bubamorexa HOK

P https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynipyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusd. KoapduuueHnt tpenus.

13 Cuia czn OTI/IBJIeI(fI/(Ii;I npu BI/II))KCHI/II/I bubmmorexa [IOK

P e https://m.edsoo.ru/ff0c3f76
TeJa B )KMJIKOCTH WJIU Tra3e
[TocTymarenbHOe U BpamaTesbHOE

1 JBIKEHHE a0COIFOTHO TBEPIOTO TEa. bubnmnoreka [JOK
MowmeHnT cuibl. [litewo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHsI TBEPOTO Tea
NMiynsc MaTepuaibHOU TOYKH,

15 CHUCTEMbI MATEPHATBHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysibca. PeakTuBHOE ABMKEHUE
PaGoTta u MOIITHOCTH CHITBIL.

16 Kunernueckast s3Heprus MarepuaibHON bubnnoreka [IOK

TOYKH. TeopeMa 00 M3MEHECHUH
KUHETHYECKOM SHEPTUn

https://m.edsoo.ru/ff0c4502
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17

[TorenumansHas SHEPTHSL.
[ToTeHumanpHas SHEPTUS yIPYro
neGopMUPOBaHHON TPY>KUHBI.
[ToTenumansHas HEprys Te1a BOIN3N
IIOBEPXHOCTU 3eMJIU

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHnanpHbIC U HETIOTCHIIMATBHBIC
cuibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CHJI C UK3MEHEHUEM
MEXaHUYEeCKOU OHEPIUU CUCTEMBI TCJIL.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPrUH

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«HccnenoBanue CBsi3U pabOTHI CHUJIIBI C
M3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha MPUMEepe PaCTSKEHHS
PE3UHOBOI'O XKT'yTa»

20

Kontponbnas paborta o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW Teopun. bpoyHOoBCKoe
neuxenue. uddysus

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxrep ABUKECHUS U
B3aHMMOJCHCTBUS YaCTHII BEIIECTBA.
Moaenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPIBIX TEN

23

Macca monekyin. KonnuectBo
BemiecTBa. [loctosiHHas ABoraapo

24

TennmoBoe paBHOBecue. Temneparypa



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

u e€ uzmepenue. lllkana remneparyp
Lenbcus

Wneansueiii raz B MKT. OcHoBHOE

Bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcommoTHas TeMIlepaTypa Kak Mepa

26 CpeaHEel KHHETUYECKON SHEPTUU bubnnoreka [HOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH [lanpToHa. ['a30BBIC 3aKOHBI
JlaGopaTopHas paboTa

o8 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamMu COCTOSHUS
Pa3peKEHHOTO Taza»

29 H3omnporiecchl B uealIbHOM Ta3e U UX bu6mmoteka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpennssa sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
crmocoObI e€ m3Mmenenus. KonmmdecTBo bu6mmoreka [IOK

30
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTUsI OJJHOATOMHOTO UJI€aTbHOTO
rasza

bu6mmorexa [IOK

31 Brget Temonepenatin https://m.edsoo.ru/ff0c5c36
VY nenpHas TETUIOEMKOCTD BEIIECTRA.

32 KommgecTBo TemoTs! npu brbmmorexa LOK

. https://m.edsoo.ru/ff0c5c36
Terionepenadye. AanadaTHBINA MPOIIECC
33 [lepBblii 3aKOH TEPMOAMHAMUKH U €TO bubnumoreka LIOK

MMPUMCHCHUC K U30IIponeccamM

https://m.edsoo.ru/ffOc5efc
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HeoOpatumocTs mpoiieccoB B

34 npupoae. Bropoii 3akon bubmmorexa LIOK
PHPOZE. P https://m.edsoo.ru/ff0c6230
TEPMOMHAMUKH
35 [Tpuniun aeiictus u KI1JI TermoBoit Bu6mmoreka [JOK
MaIlVHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOTUYECKHE TPOOIIEMBI
TEIUIOPHEPTreTHKHI
38 O6o06maromuii ypok «MoJeKyspHas bubnunoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabota no teme
39 «MonexynsipHas puzuka. OCHOBBI Bubmmorexa LIOK
y2Up ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
[TapooOpa3zoBanue 1 KOH/ICHCAIIHS. bubnuoreka [IOK
40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAs M OTHOCUTEIIbHAS
41 BJIQXXHOCTH BO3/1yXa. HachIeHHbIi bubmmorexa [IOK
AYXA: - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnorexa [HOK
CBOMCTB KpUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctamisl. CoBpeMEHHbIE MaTepUalIbl
[InaBneHue U KpUCTAIUIU3ALHUS.
43 VY nenpHas TEMI0Ta IJIaBICHUS buomorexa LIOK
' https://m.edsoo.ru/ff0c6708
Cybnmumarust
Bbu6nmuoreka [IOK
44
YpaBHCHHE TEMLIOBOTO Gananca https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Te. JIEKTPUUECKUN bubnumoreka [LIOK
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3apsani. I[Ba BHUJA SJICKTPUUCCKUX
3apsa0B

https://m.edsoo.ru/ffOc6bcc

HpOBO,I[HI/IKI/I, JUDJICKTPUKU U

bu6mmoreka [IOK

46 TOJTYIPOBOIHUKH. 3aKOH COXPaHEHUSI
YHPOBOA P https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps/10B. 3aKOH
47 Kynona. ToueuHsblit 37eKTpUIECKUI bubmmorexa [IOK
4 ' p https://m.edsoo.ru/ffOc6ces
3apsiz
Hanpssk€HHOCTB 27EKTPUYECKOTO
48 nosst. [IpuHnun cynepno3uuuu bubnuorexa [JOK
BJIEKTPUYECKUX MoJeu. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cui a51eKTpoCcTaTHIeCKOTO
49 noJist. Ilorennuan. PasHocth bubmmorexa HOK
] ' https://m.edsoo.ru/ffoc6f00
MTOTEHIINAJIOB
[TpoBOIHKMKYN M AUAJICKTPUKH B
50 3J'IpeKT OCTaTUYECKOM n(f)ne brtmmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JlysnexkTpudeckasi IpOHUIIAEMOCTh
bu6mmorexa [IOK
o1 OnexktpoémkocTh. Konaencaro
P A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPIUs 3apsHKEHHOTO bubmmorexa [JOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCcaTopa
53 JlabopaTtopHas padoTta "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa”
[IpuHIUIT 1EUCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMMPOBATHLHOTO

anmapara, CTpyiHOro npuHTepa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DnexTpocTaTUuecKas 3aluTa.
3azemIieHue 3IeKTPOnpuOopoB

55

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cymiecTBoBaHus. [loCTOSITHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa IenH

56

[TocnenoBarenbHOE, TapaIEIBLHOE,
CMEIlIaHHOE COETMHEHUE
poBoAHHUKOB. JIabopaTopHas paboTa
«M3ydeHne CMEIIaHHOTO COeTMHEHUS
PE3UCTOPOBY

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIITHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH J[xoys-Jlenna

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 15 MOTHOM (3aMKHYTOI )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ucrouyHuka Toka u
€ro BHYTPEHHET0 CONPOTUBIICHUSD)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHbIil ypok. KoHTposbHas
pabota o Teme "DiekrpoauHamuka /
Bcepoccuiickas nmpoBepouHas pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0maromuit ypok
«3nexkrpoanHamukay [ Becepoccuiickast
npoBepovHas pabora

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHASA MPOBOJAUMOCTH TBEPABIX
METaJuI0B. 3aBUCUMOCTD
CONPOTUBJICHUS] METAJIOB OT
Temrneparypbsl. CBepXIpOBOIUMOCTb



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

DNEKTPUUECKUN TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoauMocTb. CBOMCTBA bubmmoreka LIOK

63 1
p—n-nepexona. [lonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DNEeKTpUUECKUN TOK B pacTBOpax U
pacIuiaBax 3JIEKTPOJIMTOB. bubnuorexa [JOK

64 1
DNEKTPONUTHYECKAs TUCCOIIMAIINS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEeKTPUYECKHUI TOK B rasax.
CamMOoCTOSTeTbHBINA U bubmuorexa [JOK

65 . 1
HECAMOCTOSITEIbHBIN pa3psal. MonaHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuueckue npudopsl U

66 YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnuoreka LIOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
6€e30MacHOCTH
KonTponbhas padota no reme

67 «Qnekrpocraruka. [TocTossHHBIN 1 bubnmnoreka [IOK
3JIEKTpUYECKUM TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

68 PesepBHbIit ypok. O6001maronuii ypok 1 bu6numoreka LIOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB 10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
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11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
[
Jlj;_n Tewma ypoka Bcero Konrpoapibie | Ipaxririeckue fllj;:eﬂl/lﬂ :)Ig;)l;l;zl:;fenbnme
padoThI padoThbI pecypest
[TocTostHHBIE MArHUTHI U UX

1 B3auMoAercTBHe. MarHuTHOE IOJIE. 1 bu6mmoteka [IOK
Bekrop marauTHOM MHAYKIMK. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarauTtHoe noJie MPOBOAHHKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBue NpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnuorexa [JOK
MAarHUTHOTO ITOJIS1 KATYIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS HA
POBOAHMK ¢ TokoM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnunoreka [IOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKYy C
TOKOM
JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYITYIOCS 3apsDKEHHYIO YacTHILY. 1 bu6mumoreka LIOK
Cwa Jlopenia. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenna
DneKkTpoMarHuTHas uHayKuus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIUHU. DJ[C 1
WHIYKIIAW. 3aKOH JIEKTPOMArHUTHON



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

uHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON WHIYKITUI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKLINH.
ODHeprus MarHUTHOTO NOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I10JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUIATEb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKLMOHHAs II€Yb

10

O6o06maromuii ypok «MarHutHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHAOYKOUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTposabHas padota no reme
«MarsauTtHoOe nose.
3J'I€KTpOMaFHI/ITHa$I HUHAOYKIUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
konebanus. [[apmoHnueckue
Kose0aHusl. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
IIpeBpaiienue sHepruu

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JUIMHBI HUTH U MacChl TPy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM Kosie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KOJICOQHUSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJI€ATTLHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHe KojieOanus. Pe3onanc.
BbIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

bu6mmoteka [IOK
https://m.edsoo.ru/ffOchb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
MEePEMEHHOTO TOKA. AMIUTUTYTHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUJIbI TOKA U
HaIpPSHKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

KonrtponbHas pabota

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUUECKOTO 3BOHKA,
reHepaTopa IMEPEMEHHOr0 TOKa,
JIMHUM dJIEKTponepeaay.
Tpaucdopmarop. IIpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOU3BOJICTBE AJIEKTPOIHEPIUH.
KynsTypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM



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

KHN3HU

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

Bu6mmoreka [JOK

21
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie 1 TPOOTBHBIC BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [OK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIE BOJHBI, HX
23 CBOMCTBa U CKOpoCTh. [1Ikama bubmmorexa [IOK
P ) https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI pAAHOCBS3H U
24 TeneBuieHus. PazButue cpencts
cBs3u. Paguonoxanus
o5 KonTponbnas pabora «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacipOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnunoreka [IOK
TodeuHsblii HCTOUHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkenus ceera. [loctpoenue bubmmorexa LOK
p L p https://m.edsoo.ru/ffOcd4e0
M300paXeHHI B IMIIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
28 BHYTpeHHEE oTpaxkeHue. [IpenenbHslii bubnnorexa [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEHUS
29 JlaGopaTtopHas padota «M3mepenne bubnmnoreka [JOK

MoKas3aTeyid MpEeJIOMJICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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JIunzel. [TocTpoeHne n3o0pakeHni B

30 mua3e. DopMyIia TOHKOH JTMH3BI bubmmorexa LIOK
- FOPMy ' https://m.edsoo.ru/ffOcddle
YBenu4yeHue JIMH3bI
JlaGopaTtopHast pabota
31 «UccnenoBanue CBOUCTB
M300paXKCHUI B JIMH3AX)
Hucnepcus cBera. CI0XKHBIN cOCTaB
32 6enoro csera. L{er. JlabopaTopHas
pabora «Habitoienue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxus bubnuoreka LIOK
cBeta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka LIOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckre NpuOOPsI U yCTPOKUCTBA U
YCIIOBUS MX 0€30ITaCHOTO MPHUMEHEHUS
I'paHUIIB TPUMEHUMOCTH
36 KJIacCUYeCKOr MeXaHuKu. [locTynaTel bubnunoreka [IOK
CIIeLIMaTIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIBHOCTH
OTHOCUTETBHOCTH OTHOBPEMEHHOCTH.
37 3ameyieHne BpEeMEHH U COKpaIlleHne bubmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMITYJIbC PENITUBUCTCKON
38 gacTuipl. CBsI3b Macchl C DHEPTUEH U brbmorexa [TOK
) https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
39 KonTponbnas padora «OnTuka. bubnuoreka [LIOK

OCHOBBI CIICLIMAJIbHOM TCOpUHU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OTHOCHUTCIIBHOCTH

®otonbl. Dopmyina [1nanka. Dueprus

Bu6muoreka [JOK

40
¥ UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BaHUE
Bu6mmoreka [JOK
41 exta. O A.T.
Porosdpexra. Onbrret https://m.edsoo.ru/ffOcffc4
CrojeroBa
3akonsl poTodrddekra. YpaBHEHHE
42 3ﬁHMTe(ﬁbHa Ji)l(bQ)OToa@g)eKTa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢orosddekra
Hasnenue cera. Onwithl [1. H.
43 JlebGeneBa. XUMHYECKOE JEICTBUE bubmorexa LOK
JleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUYeCKHE yCTPOUCTBA U
MIPAKTUIECKOE TPUMECHCHUE:
44
¢dorosnemeHT, HOTOAATUHK,
COJIHEUHas OaTapesi, CBETOANO]]
45 Pemenue 3ama4 mo Teme «J€MEHTBI bu6mmorexa [IOK
KBAaHTOBOU OIITHKHW) https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa. ONBITEHI
46 Pesepdopna o paccestHuIo 0-4acTi bubmmorexa LIOK
PROPA p t https://m.edsoo.ru/ff0d091a
ILnanerapHas Moaenp aToMa
bu6mmoreka [IOK
47 IT b
OCTYTIATRL Hopa https://m.edsoo.ru/ffOdOafa
W3nyuyenne u noraoiieure (OTOHOB
48 I 1/131:3 exoJie aTOM:l W) HO(?O OBHS bubmorexa [IOK
p peXol N 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IPYyroi. Buapl criekTpoB
49 KonTponsHas pabora buomorexa LIOK

https://m.edsoo.ru/ff0d0ca8
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50

OTKpBITHE PAIMOAKTUBHOCTH. OMBITHI
Pesepdopna mo onpenenenuto cocraBa
PaIuOaKTUBHOTO U3TYYCHHUSI.
BonnoBbie cBOMCTBA YacTull. BoIHBI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOU Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4eHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, raMma-
u3ydeHus. Biusiaue
paguOaKTHBHOCTH Ha )KHUBBIC
OPraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIH Oera-
pacnan. ['aMmma-n3inydenue

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

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

S nepHblie peakunu. AnepHbii
peaktop. [IpoOnembl, MEpCIEeKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
SHEPreTHKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE
no3UTpoHa. MeToabl HaOMOIeHUS U
PETUCTPALIMH DJIEMEHTAPHBIX YACTHII.
Kpyraeiii cron «PyHaameHTanbHbIe
B3anMoAercTBHA. EMMHCTBO
(bu3nUecKoil KapTHHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUH.
[TpuknagHO€ 1 MEPOBO33PEHUECKOE
3HAaYEHHE ACTPOHOMHUHU. Buna



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

3B&3tHOTO HeOa. Co3Be3ausl, SIpKHE
3BE3/1b], IJIAHETEI, UX BUIUMOE
nsrxenne. CoHevHas cucTemMa

56

Connne. CoHeuHast aKTUBHOCTb.
Uctounuk sneprun CosHua v 3837

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
nocJe0BaTenbHOCTU. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXO0XKICHUH U
sBotounu ConHIA U 3BE37

58

Muneunsiii [Tyt — Hama ["amakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmakruke. ['anaktuku. Y€pHbie
JBIPHI B SIAPAX TAJIAKTHK

59

Bceenennas. PazOeranune rajgakTHK.
Teopus bonbmoro B3peIBa.
PenukroBoe n3nyuyeHue.
MeraramakTuka

60

HepemeHHLIe HpO6J’I€MLI ACTPOHOMHHU

61

KontponbHas pabora «51eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI

62

Ob6o6maromuit ypox. Ponbs pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIIMATBLHOU 1
ATUYECKOH chepax NesTeIbHOCTH
YeJoBeKa

63

O6o06matomuii ypok. Pois 1 mecto




(bu3MKYU U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o06maromuii ypok. Posb
dbusnueckoit Teopuu B GopMHpOBaHUT
MIPEACTABJICHHUH O (PU3UIECKOI
KapTUHE MHUpa

65

Ob6o06maromuii ypok. Mecto
¢$u3nUecKoil KapTUHBI MUpa B 00IIIEM
pALYy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX [TPEICTABICHHUI O IPUPOJIC

66

PesepBHBIi ypok. MarHuTHOE 1ose.
DNEKTPOMAarHuTHas NHIAYKIHS

67

PesepBubriit ypok. Ontrka. OCHOBBI
CIIELUAJILHON TEOpUHU
OTHOCHUTEJIbHOCTH

68

Pesepusiit ypok. KBanToBas ¢pusuka.
DNeMEHTBI aCTPOHOMMH U
acTpOpHU3UKH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

68
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpoBEPAIEMOro
pe3yjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHusd

10.1

JleMoHCTpHpOBaTH Ha TIpuUMEpax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHON HAyYyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKON JESITEIIbHOCTH

Jmonen

10.2

Y4UTHIBATh TPAHUIBI IPUMEHEHUSI U3YYEHHBIX (DPU3MUECKUX MOJICIECH:
MaTepuaidbHas TOYKa, WHEpUHAIbHAs CHUCTEMa OTCcu€Ta, aOCOIFOTHO
TBEPAOE TEJO, UACAIBHBIN T'a3; MOJEIN CTPOCHUS ra30B, JKUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIM SJICKTPUUECKUM 3apsl — NpPU PEIICHUH

¢buznyecKux 3anaqy

10.3

PacrioznaBate (usnyeckue sBiIeHHUS (TPOIECCHI) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXAHHWKH, MOJICKYJISIPHO-KHHETHUECKOW TEOpUH
CTPOCHHUSI  BEIIECTBA W  DIIEKTPOAMHAMHUKH: PABHOMEPHOE W
PaBHOYCKOPEHHOE NpPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE MajieHue
TeJ, JABWXKEHHME IO OKpPYKHOCTH, WHEpLHUs, B3aUMOJEWCTBUE TeEI;
b dy3us, OpOyHOBCKOE JBHKEHUE, CTPOCHHE JKUIKOCTEH U TBEPIBIX
Tel, W3MEHEHHEe o00bEéMa Tel TMpH HarpeBaHUM (OXJIAXKIECHUN),
TEIUVIOBOE  paBHOBECHE, MCIIApEeHUE, KOHJCHcalus, IUIaBJICHUE,
KpHUCTaTU3aIHsl, KUTICHHE, BIAYKHOCTH BO3/1yXa, TOBBIIICHUE JJABIICHUS
rasa TpW €ro HarpeBaHWH B 3aKPBITOM COCYJE, CBS3b MEXTY
nmapamMeTpamMHM COCTOSHUSL Tra3a B H30Ipoleccax;

QJICKTpHU3alus TCII, B3aUMOACHUCTBHE 3aps10B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHHE, HCHOIb3ys (u3NUecKue
BEJIMYMHBI: KOOPAWHATA, MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWIa, HWMIYJbC Tela, KUHETHYeCKas DHEprusd,
MOTEHLIMAJbHAsT DJHEPrus, MexaHudeckas paboTa, MeXaHHW4yecKas
MOIIIHOCTb; TIPYU ONMUCAHUH MPABUIBLHO TPAKTOBATh (PU3UUECKUN CMBICIT
UCTOJb3yEeMbIX BEJIWYMH, UX OOO3HAYEHHs] M EAWHUIIBI, HaXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JIaHHYIO (PU3UYECKYIO BEIMYUHY C APYTHMHU

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOWCTBA TEl H TEIUIOBBIC




ABIICHUS, UCIHOJB3YysS (U3MUECKHe BEIMYUHBL: JaBlieHHE Tas3a,
TEMIEpAaTypa, CpeIHsAs KUHETHYeCKas DSHEprus  XaoTUYECKOIro
JBUKEHUSI MOJIEKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEPrus, paboTa raza, ko3ppuireHt
MIOJIE3HOTO ACHCTBUS TEIIOBOT'O JIBUTATENIS; IPU OMMCAHUU TIPABUIBHO
TPAaKTOBaThb  (DU3MYECKHH CMBICI HCHOJNB3YyEeMBbIX BEIUYMH, HX
0003HAUEHHSI U eTMHUIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bu3NYECKYI0 BEIUYUHY C IPYTUMU

BCIIMYHaAM

10.6

OnuceiBaTh M3y4YEHHBIE JJEKTPUUECKHUE CBOWCTBAa BELIECTBA U
DIIEKTPUYECKUE  SABIIEHUS  (MPOLIECCHI), HCMONb3ysd (U3HUECKUe
BEJIMYMHBI: ANEKTPUYECKUl  3apsf, AIIEKTPUYECKOE  TIOIIE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJN, pPa3HOCTh IOTEHUUAIOB; IIpU
ONKCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI HUCTIOIB3yEeMBIX
BEJIMYMH, WX OOO3HAUYEHUS ¢ €IUHUIBI, YKa3blBaTh (HOPMYIIBL,
CBS3BIBAIOIIME JIaHHYI0  (U3MYECKYI0 BEIMYMHY C  JAPYTHUMH

BCIIMYMHaAMH

10.7

AHATM3UPOBATh (DU3MUYECKHUE TMPOLECChl H  SBJICHHS, HCIIOJIB3Ys
¢bu3nyecKre 3aKOHbI M IPUHIIMIIBI: 3aKOH BCEMUPHOTO TArotenus, [, Il u
III 3axoHbI Hp10TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON JHEPTUH, 3aKOH
COXPAHEHHUs] MMIIYJIbCA, NPUHUMUII CYIEPIO3ULHUA CUJl, IPUHLIMIL
paBHOMpPAaBUsS HMHEPUUATBHBIX CHCTEM  OTCYETA;  MOJIEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeaHeld KWHETHUYECKOM HSHEpPruy TEIUIOBOTO JBMIKEHHUS MOJIEKYNI C
a0CONIOTHOW TeMIepaTypoil, MepBbId 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHUs JJIEKTPUYECKOTO 3apsana, 3akoH KyioHa; npu 3TOM
pasznuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE

BBIpaXEHHE U YCIOBUS (TPAHULIBI, 00JIACTH ) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC NPHHIIUIBI JACHCTBUS MAaIWH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3nuyarh YCIOBHS UX 0€30MacHOro

HCIIOJIb30BaHMUS B IOBCEIHEBHOM KHU3HU

10.9

BEIOTHATE SKCIIEPUMEHTHI TI0 HCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUI; TpU
sToM (GopMyaupoBaTh MpobieMy (3a7ady) W THUIOTE3y Y4eOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTaHOBKY W3  MPEMIIOKEHHOTO

000py10BaHusl, MPOBOJUTH OIBIT U POPMYITUPOBATH BHIBOBI

10.10

OC}’H.[GCTBJIHTL nNpAMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX

BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs U




HCIIOJB30BaTh U3BECTHBIC MCTOAbI OLICHKH HOFpeHJHOCTefI I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (QU3NYCCKUMHU BEIMYMHAMH C
UCIIOJIb30BAHUEM MPSAMBIX HM3MEPECHHH; TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJIbTaThl IOJYYCHHOW 3aBHCHMOCTH
(GU3HYECKUX BEITUYHH B BHJIC TaOIHIl U rpaduKOB, JeTaTh BHIBOJBI IO

peE3yiabTaTaM UCCICA0BAHMA

10.12

Cobmoate  mpaBwiia  0e30MacHOro  Tpylda MNP  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTrO SKCIepUMEHTa, Yy4eOHO-
UCCJIEIOBATENILCKOM U MPOEKTHOM JEATENIbHOCTH C MCIOJIB30BaHHEM

M3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHUS

10.13

Pemate pacuéTHple 3amauM C SIBHO 33JaHHONW (DPM3NYECKON MOJEIbBIO,
UCTIONB3Ysl (pU3MUECKUe 3aKOHBl M TNPHUHIMIIBI, Ha OCHOBE aHAIM3a
yCIOBMS  3a7aud  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATh
¢du3nyeckrue BEIMUUHBI U (OPMYIIbI, HEOOXOIUMBIE I €€ peleHHs,
IIPOBOAMTDH PACUYETHI U OLEHUBATh PEAILHOCTH MOJYyYEHHOTO 3HAaYECHUs

buznYeCcKoi BeTMYNHbBI

10.14

Pemate Ka4yC€CTBCHHBIC 3aJa4u: BBICTpanBaThb JJOTNYCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)I(I[eHI/Iﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh MOpU  pelICHUMM Y4eOHBIX 3a/ad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOWCKA, CTPYKTYpUpPOBaHMS,
MHTEpPIIpETallM W TPEJCTABICHUS y4eOHOM U HAY4YHO-TIOMYJISIPHOM
uHpOpMalLIKK, MOJTYYEHHONH U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHYECKH

aHAJIM3UPOBATH NOIY4aeMYI0 HHPOPMALIHIO

10.16

[TpuBOANTE TMpUMEpHl BKJIAJa POCCUUCKHUX M 3apYOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE INPOLIECCOB OKPYXKAIOIIEro

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TeOpeTHYECKHe 3HaHUS MO (U3MKE B IOBCEAHEBHOM
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH py 00palleHuu ¢ nprudopamu
U TEXHWYECKMMHU YCTpOICTBaMH, MJIi COXpPaHEHUs 370pPOBbS H

COOTIOZICHHSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpY-KaloIllel cpesie

10.18

PabortaTe B rpymnmne ¢ BBIMOJTHEHHEM PA3MYHBIX COIMAIBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYNNbL,  palMOHAIBHO  pacHpenessaTh
00s13aHHOCTH W TUTAHUPOBATh JACATEIBPHOCTh B  HECTAHJIAPTHBIX
CUTyalMsX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB

TPYNIbI B PEeLIEHUE paccMaTpUBaeMoOi MpoOIeMbl




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus

111

JleMoHCTpHpOBaTh Ha TMpuUMEpax pojdb ©U MeCTO (U3UKH B
(GhOpMHUPOBaHUKM COBPEMEHHON HAyYyHOW KapTHHBI MHpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKON JIEATEIbHOCTH

JIFO/IeH, LIEJIOCTHOCTD U €UHCTBO (PU3MUECKON KapTUHBI MUpPa

11.2

Y4YUTHIBaTh TPAHUILIBI TPUMEHEHHS N3YUEHHBIX (DU3MYECKUX MOICIICH:
TOYEYHBIN JIEKTPUYECKHUN 3apsl, AAepHas MOJEIb aToMa, HYKJIOHHAas

MO/JI€JIb AaTOMHOI'O Si/Jpa IPU PEeLIeHUN PU3NYECKUX 3aau

11.3

PacrosnaBate usnueckue siBiacHUs (IIPOLECCH) U OOBSICHATh HUX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKA W  KBAaHTOBOW  (DU3UKHU:
DIIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMTHOE JNCHCTBUSL  TOKa, B3aHMOJICHCTBHE MarHMuTOB,
DJIEKTPOMArHUTHAs WHAYKIMS, JCHCTBUE MArHUTHOTO TIOJII Ha
MPOBOAHWK C TOKOM W JBWKYIIMKCS 3apsll, 3JIEKTPOMAarHUTHBIC
KojeOaHusi W BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  TMpeloMiIeHHe, uHTepdepeHIus, AUPpakuus U
MOJIIpU3alusl CBEeTa, AMCIEPCHs cBeTa, (OTOANIEKTpudeckuil rdext
(potorddexT), cBeTOBOE MaBlIEHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aromMa BOJOpOJa, C€CTECTBEHHas M  HMCKYCCTBEHHAs

PaanOaKTUBHOCTDb

114

OnuceiBaTh  M3YYEHHBIE CBOMCTBA  BEIIECTBA  (DIEKTPUUYECKHE,
MarHuTHBIE, ONTUYECKUE, DIIEKTPUUECKYIO MPOBOAUMOCTh Pa3IMYHBIX
Cpel) © DOJIEKTPOMArHUTHbIE SIBICHUS (TIPOIECCHI), HCIOJb3Ys
dbuznyecKue BENUYHMHBL:  DJCKTPUUYECKUN  3aps], CWiIa  TOKa,
AIIEKTPUYECKOE  HANpsHKEHUE,  AIIEKTPUYECKOE  COMPOTHBIIECHUE,
pasHocTh noTeHmuanos, DJIC, paboTa Toka, MHIYKIUS MarHUTHOTO
nosisi, cuiia Amriepa, cuia JlopeHia, MHIYKTUBHOCTh KaTYIIKH, YHEPTHs
ANEKTPUIECKOTO U MarHUTHOTO TIOJIEH, IEPUO M 9acTOTa KOJIeOaHuil B
Koje0aTeJIbHOM  KOHType, 3apsJ W Ccujla ToKa B Ipoliecce
TapMOHUYECKHX AJIEKTPOMArHUTHBIX KojeOaHui, POKyCHOE pacCTOsTHUE
U ONTHYECKas CUJa JIMH3BI, MPHU OMHCAHWW MPABHIBHO TPAaKTOBATh
bu3nYeCKUil CMBICH HCIONb3YEMbIX BEIUYHMH, UX OOO3HAYEHUS U
€IUHULBI; YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOIINE

JaHHYI0 (PU3UYECKYIO BEJIHMUUHY C IPYTUMH BeTUYMHAMU




11.5

OnucelBaTh U3y4EHHBIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, UCIOJIB3YS
¢u3nvecKkue BEIWYHHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIMHA
BOJIHBI M YacTOTa CBETa, JHEPrus M HMIYJIbC (OTOHA, IEPHOA
[oJIypacmanaa, YHEprus CBA3U aTOMHBIX AEP; IPU ONIUCAHUU IIPABUIIBHO
TPAaKTOBaTb (PU3MUECKUI CMBICI HCIOJIB3YEMBIX BEIMYMH, HX
0003HaUCHHSI ¥ €TMHHIIBI;, YKA3bIBATh ()OPMYIIbI, CBS3bIBAIOIIUE TAHHYIO
($U3MUECKyI0 BEIIMYUHY C APYTMMU BEIMYUHAMHU, BBIYUCIIATH

3HA4YCHHC (1)H3PI‘I€CKOI>'I BCIIMYHHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl M  SIBJICHUS, HCIONb3YS
¢u3nyeckue 3aKOHbI M HpUHUMOBL  3akOH OMa,  3aKOHBI
[IOCJIEIOBATEIBHOTO U MAapajuIeIbHOIO COECIUHEHUS IMPOBOHUKOB,
3akoH JIxoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLIMM, 3aKOH
IPSIMOJIMHEHHOIO pacipoCTpaHEHUs CBETA, 3aKOHbI OTPAXECHUs CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHE  OUHINTEHHA Ui
¢doro3dexra, 3aKOH COXpaHEHUS HHEPIUU, 3aKOH COXPaHEHHs
UMIIYJIbCA, 3aKOH COXPAHEHUS OJIEKTPUUYECKOro 3apsija, 3aKOH
COXpaHEHHMs  MacCcOoBOrO  uucia, 1mocTynarel  bopa,  3akoH
palMOAaKTUBHOIO  pacmajga; mOpuU 3TOM  pPa3jIM4yaTh  CIOBECHYIO
(GOopMyYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPA)KEHUE U YCIIOBHS

(rpaHuIBl, 007aCTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'IHTL HaIlpaBJICHUEC BCKTOpAa HWHAYKIHHU MArHUTHOTO TIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa U cuiibl JIopeHiia

11.8

CTpOI/ITL n  OIIHNChIBATH I/I306pa)KeHI/Ie, co3gaBacMo€  INJIIOCKHUM

3€pKajoOM, TOHKOW JIMH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAHUIO (PHU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUI; IpU
sToM (GopMyIupoBaTh MpoOieMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTaHOBKY W3  MPEIIIOKEHHOTO

000py0BaHusl, MPOBOJUTH OMBIT U POPMYIUPOBATH BHIBOBI

11.10

OcymiecTBisaTh MpsIMblE U KOCBEHHBIE HW3MEPEHUs (PU3UUECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs U

HCIIOJB30BaTh U3BECCTHBIC MCTOAbI OLICHKH HOl"pGIHHOCTGfI 1/13MepeH1/1171

11.11

UccnenoBath 3aBUCHMOCTH (PU3UYECKUX BEITUYHH C HCIIOIH30BAHUEM
OpSIMBIX ~ M3MEPEHUH; TMpPU HATOM KOHCTPYHUPOBAaThb YCTAHOBKY,
dbukcupoBaTh pPE3yIbTATHl MOJYYCHHON 3aBUCHMOCTH (PU3HMYECKHX
BEJIMYMH B BUJE TaOIHI] U TpadUKOB, JACJIaTh BBHIBOABI IO PE3yIbTaTaM

HUCCIICAOBAaHUA

11.12

CoOmomate  mpaBuia  0Oe€30mMacHOr0  TpyZa TpU  [POBEICHUU




WCCIICIOBAaHUM B paMKax Yy4eOHOTrO OKCIEpPUMEHTa,  y4eOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JIEATEIILHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuéTHple 3aauu C SBHO 3aJlaHHON (DU3WYECKON MOJIENBIO,
UCTIONB3YS (PU3MYECKUE 3aKOHBI W MPUHIUIBI, HA OCHOBE aHaIn3a
YCIIOBUSL  3a/J]adydl  BBIOWpATh  (PU3UYECKYI0  MOJENb, BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I € pelIeHus,
MIPOBOJIUTH PACUETHI U OLICHUBATh PEATbHOCTH MOJIYYCHHOTO 3HAUYCHUS

(U3HYECKON BETMUNHBI

11.14

Pemarte Ka4yC€CTBCHHBIC 3aJa4n: BBICTpanBaTb JIOINMYCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)I(I[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh Mpu  pelIeHUHM Y4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUU JUIsl TIOMCKa, CTPYKTYPUPOBaHUS,
UHTEpHpeTallud M MpPEJCTaBICHUS y4eOHOM W Hay4yHO-IOIYJIIPHOM
uH(pOpMaLMY, TOJYyYEHHOU W3 Pa3JIMYHBIX MCTOYHUKOB; KPUTUYECKU

AHAJIM3UPOBATD IMOJTYy4aCMYHO I/IH(i)OpMaI_II/IIO

11.16

OOBSICHATH TPUHIMIIBI JCHCTBUS MAaIIWH, TPUOOPOB M TEXHHUUECKUX
YCTPOMCTB; pPa3lnuyaTh YCIOBHsS MX O€30MacHOr0 HCIOJIb30BaHUS B

HOBCEIHEBHOU YKU3HU

11.17

[TpuBoauTE mpUMeEpHl BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (U3MKE B IOBCEAHEBHOM
JKU3HU JUIsl oOecnieueHrs 0e30acHOCTHU NP oOpallieHuu ¢ prudopaMu
U TEXHWYECKHMMHU YCTPOMCTBaMH, MJIi COXpPAaHEHUS 3I0POBbS H

CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHYCCKOTO MOBCACHUS B oxpymaromeﬁ cpenc

11.19

PaGortaTe B rpymme c BBIIOJHEHHEM Pa3jIMUHBIX COLHUAIbHBIX POJEH,
IUTaHUpOBaTh ~ pabOTy  TPYIIbI,  PallMOHAIbHO  PacCHpeleNsTh
00s3aHHOCTH ¥ IUIAHUPOBATH JESATEIbHOCTh B HECTaHJAPTHBIX
CUTyalusiX, aJE€KBAaTHO OLICHUBATh BKJIAJ KaXXIOr0 M3 YYaCTHHUKOB

TPYIIIBI B pEHIEHHE pacCMaTpUBaeMOi po0IeMbl




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasneJa

Konx nposepsiemoro
3J1eMEeHTa

[IpoBepsiemble 3J1eMEHTHI COIEPKAHUS

OU3NKA U METOIbI HAYYHOI'O [IO3HAHHMA

11

®usznka — Hayka o npupoge. Hayuneie
METOJIbI TO3HAHUS OKpY>Karolero mupa. Pomp
JKCIEpUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3UKE

12

MopaenupoBanue (GU3NYECKUX SBICHUN H
npoueccoB. Hayunble runoressl. @usnyeckue
3aKOHBI U TEOpPHUU. ['paHMIIBI MPUMEHUMOCTHU
buznyecknx 3aKOHOB. [Tpunumn
coorBercTBUs. Pomb W Mecto (Qu3HKH B
dbopMupoBaHUU COBPEMEHHOU Hay4YHOHI
KapTHHBI MUpa, B IIPAKTUYECKON

NEATEILHOCTH JTIOACH

MEXAHHKA

#H#HParHH#KITHEMATUKA

2.1.1

Mexaanu4deckoe JABHXKXCHUC. OTHOCHTENHHOCTh
MEXaHUYCCKOI'O JBHUKCHNA. Cucrema otcuéra.

Tpaekropust

2.1

2.1.2

[Tepemeriienne, CKOPOCTh (CpeaHsIsI CKOPOCTB,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepHaJ’IBHOﬁ TOYKH, UX IMPOCKIHNU Ha OCHU
CHCTEMBI KOOD/IHHAT. Croxxenue

MIEPEMEIICHUIN U CII0)KEHHE CKOPOCTEN

2.13

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MIPSIMOJIMHEIHOE JIBUJKECHHUE. I'padpuku
3aBUCHUMOCTH KOOp/JUHAT, CKOpPOCTH,
YCKOPEHHH, IIyTH U MIEPEMEILICHUS

MaTepHaHLHOﬁ TOYKH OT BpECMCHU




2.14

CBoOoaHoe nazieHue. Y CKOpeHHue CBOOOIHOTO

nmaacHus

2.15

KpuBonuuerinoe nBrmxkenue. PaBHOMepHOE
JBUXKCHHC MaTepI/IaJIbHOﬁ TOYKH 10
OKPY>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAs
CKOpOCTb. ITepuon U 4acToTa.

LleHTpOCTpPEMUTENBHOE YCKOPEHUE

2.1.6

Texnuueckue YCTpOMCTBA: CIIUJIOMETP,
JIBUKEHHE CHApSAIOB, ILEMHbIE U PEMEHHBIC

nepcaaiu

2.1.7

[TpakTryeckue paboTHI. N3mepenne
MTHOBEHHOMH CKOPOCTH. Hccnenosanue
COOTHOULICHUS] MEXy IYTSAMH, IPOHICHHBIMH
TEJIOM 32  TIOCJIEIOBAaTeNIbHbIE  PABHBIC
NPOMEXYTKH BPEMEHHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU C HAYaIbHOW CKOPOCTHIO, PaBHOM
Hymo. V3yueHne NBIKEHUS IIapuKa B BSI3KOU
KHUIKOCTH.  M3yyeHune  JBWXKEHMsS — Tena,

OpOILIEHHOTO TOPU3OHTAIBHO

2.2

#H#HPar#H# IMHAMUKA

22.1

[TpyHIMI OTHOCHUTEIIBHOCTH I"anunes.
IlepBenii 3akoH HeroToHa. MHepumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHinun cynepno3unuu

CUII

2.2.3

Bropoii 3akoH HproTOHa 11 MarepuallbHON
TOYKM B WHEPHHAIBHOM CHCTEME OTCUETa
(UCO). Tperunit 3axkon Hprorona  mns

MaTCpHAIbHBIX TOUCK

224

3akoH BCCMUPHOT'O TATOTCHUA. Cuna TSHKEeCTH.

HepBaﬁ KOCMHUUYCCKasd CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIbXKEHHUS W  CHJIa  TpPEHUs  IOKOA.

Koaddumument tpenns. Cuna conpoTHUBICHUS




IIpU ABUXKCHUH TCJIa B X KUAKOCTH HUJIM ra3c

2.2.7

[TocTynarenbHoe M BpallaTenbHOE JBHKEHUE

a0COJIIOTHO TB épI[Ol"O TCI1a

2.2.8

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalllCHHS.
[Tnedo cwitbl. YCIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

2.2.9

TexHuueckue  yCTpOMCTBAa:  MOIIMITHUKH,

JABMKCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[TpakTudeckue paboThl. V3yueHue MBUKECHUS
Opycka 1O HAaKJIOHHOM IUIOCKOCTH MO
JeICTBUEM HecKobKuxX cuil. MccnenoBanue
3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HHUKAOIIUX
B JedhopMUpyeMON MpY>KUHE U PE3UHOBOM
oOpasme, OT BeNIWYMHBI WX jAedopMarum.
HccnenoBanue yciaoBuil paBHOBECHUS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllCHUSA

2.3

#i##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

NMiynnbc  MarepuaibHOM  TOYKH, CHCTEMBI

23.1 MaTepualibHbIX To4ek. Mmmnynabc cuwibl U
M3MEHEHUE UMITYJIbCa Tea
23 3akoH coxpaHenuss ummnyiasca B HCO.
o PeakTtuBHOC IBIKCHIE
2.3.3 PabGoTa cuisl
2.3.4 MOIIHOCTE CHJIBI
235 Kunernueckas sHeprusi MaTepuaibHONM TOYKH.
o Teopema 0 KHHETUYECKON SHEPTUU
[TorenumansHas sHeprus. [loTeHuumanbHas
235 SHEPrUst yIpyro nehOpMHUPOBAHHON
o npyxuHbl. [loTeHuuanbHas dHeprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
IloTeHnManbHBIE ¥ HENOTCHIIMAIBHLIC CHIIEL
237 Cesi3b  pabOTBI HEMOTEHIMATBHBIX CHJI C

N3MCHCHHEM MEXaHHMYIECKOMH OHCPrun

CHUCTEMbI TCII. 3aKkoH COXpaHCHUA




MEXaHUYECKOW SHEPTUH

2.3.8 VYipyrue u Heynpyrue CToJIKHOBEHUS
239 TexHU4yecKkue yCTpPOWCTBA: IBUKEHHE pPAaKeT,
o BOJIOMET, KOTIEp, MPYXKUHHBIA MUCTOJIET
[Ipaktudeckne paboTel. W3ydeHwe cBs3u
2310 CKOpOCTEH Tel TMpH HEYINpyroMm yjape.

HCCJ’IGI[OB&HI/IG CBsA3HU pa6OTBI CHJIbI C

H3MEHEHHEM MEXaHNYEeCKOH OHEpPIuu T€iia

MOJIEKVYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

##Par###OCHOBBI MOJIEKY JISIPHO-KMHETUYECKOU TEOPUU

311

OcHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-
KHUHETHYECKOM TEOPHH. BpoyHnoBckoe
nerxenue. uddysus. Xapakrep IBUKEHUS U

BSaHMOHeﬁCTBHﬂ qacCcTull BEUICCTBa

3.1.2

Mogenu CTPOCHHA TI'a30B, )I(PI)IKOCTC?I n
TBépI[LIX TCI u 00BsICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE dTUX MOJCICH

3.1.3

Macca wMonekyn. KommuecTBo — BemiecTsa.

[TocTostHHas ABoraapo

3.14

TerumoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

3.15

Mounenb UIEeaTbHOTO rasa. OcHOBHOE
ypaBHEHHE MOJIEK YIS PHO-KUHETUIECKON

TCOpHU UACATTBLHOIO ra3da

3.1.6

AOconroTHas TeMIiepaTypa Kak Mepa CpeaHen
KHUHETHYECKOU OHEPTHUU TCILJIOBOT'O JABUIKCHUA

yactull ra3a. lllkana remneparyp KenbBuna

3.1.7

VYpaBuenne Kunanelipona — Menneneesa.

3akon JlaapToHa

3.1.8

I"azoBbIe 3akoHBI. M30mponieccsl B U€aIbHOM
ra3€¢ C NMOCTOAHHBIM KOJMYCCTBOM BECIICCTBA.

u30TepMa, H30Xopa, n3o0dapa

3.1.9

Texnuueckue YCTpOWCTBA: TEPMOMETD,

OGapomerp




3.1.10

[TpakTuueckue paboTel. l3MepeHue wmacchl
BO31lyXa B KJIacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MCKAY IMapaMCTpaMu COCTOSAHUA

Pa3pEKEHHOIO Ira3a

3.2

OCHOBbI TEPMOJAMHAMUKHA

321

Tepmoaunamuueckasi cucreMa. BHyTpeHHss
SHEpPrus TEPMOJUHAMHYECKOW CHCTEMBI U

CII0CO0BbI €€ U3MEHEHUS

3.2.2

KonuuectBo TemnoTel u padota. BHyTpenHss

OHCPIusa OJJHOATOMHOI'O NACAJILHOI'O Ira3a

3.2.3

Buael Temmonepenauu:  TEMIONPOBOAHOCTD,
KOHBEKIMA, U3JIydeHue. TermoéMKOCTh Tena.
YiaenpHas TEIUIOEMKOCTh BelllecTBa. Pacuér

KOJMYCCTBA TCIIJIOTHI ITPU TCIIOIICPEAAUC

3.24

IlepBb1it 3aKk0H TepMoaAnHAMUKHU. [Ipumenenune
IIEPBOTO 3aKOHAa  TEPMOJMHAMUKHU K
u3onpoueccaM. ['papudeckas MHTEpHIpeTALUI

paboThI raza

3.25

TeroBble mamuHbl. [IpuHIUIIBL IEWCTBUA
TeruIoBbIX MauH. [IpeoOpa3oBanus sHeprun B
TEIJIOBBIX MalInHax. Koadppunuent
nonesHoro gAeiicteust  (manee —  KIIM)

termioBoit mamuHel. [{ukin Kapao u ero KITJ{

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporeccoB B MpHPOJE.
Temnoswie JIBUTATEIIH. OKoI0rnIecKre

Hp06J'IeMBI TCIUIOOHCPICTUKU

3.2.7

TexHuueckne YCTpOICTBa: JIBUraTelb
BHYTPEHHETO Cropasus, OBITOBOI

XOJOAUJIbHUK, KOHAUTTUOHCD

3.2.8

[TpakTueckue pabotsl. 3MepeHue yaenbHou

TETUIOEMKOCTH

3.3

#HPari### Al PETATHBIE COCTOAHUS BEHIECBA. ®A30BBIE

ITEPEXO/IbI
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[TapooGpa3oBanue u koHeHcanus. Micnapenue
u KUIICHUE. VYaenvHas TEeIioTa
napooOpazoBaHus. 3aBUCUMOCTH TEMIIEPATYpPhI

KUIICHUS OT JaBJICHUA

3.3.2

AOCOI0THAE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3ayxa. HaceleHHslii nap

3.3.3

TBépnoe Teno. Kpucramnmaeckue u aMmopgHbIe
TejJa. AHM30TPONHUSA CBOMCTB KPHUCTAJUIOB.
Kunkue KPUCTAJLIBL.

COBpeMCHHLIe MaTcpualibl

3.34

IInaBnenue wu KpucCTaJuIn3aius. Y nenbHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHue TEII0BOTO OanaHca

3.3.6

TexHUuYecKue yCTPOWCTBA: THUTPOMETP H
NICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUH
MOJIY4EHUSI COBPEMEHHBIX MaTepHaJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHHU

3.3.7

IIpakTnaeckue paloThI. N3mepenne

BJIAKHOCTH BO3/yXa

OJIEKTPOJJUHAMUKA

4.1

#HH#HPartH# I JIEKTPOCTATUKA

411

OnexTpuzanus Ten. DIeKTpruueckuil 3apsa. Jsa

BU A SJICKTPUICCKUX 3apAa0B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKU n

MMOJIYIpOBOAHUKHN

413

3aKOH COXpaHEHHsI IEKTPHIECKOTO 3apsiia

414

B3anmoneiicteue 3apsaoB. 3akoH Kynona

415

DIIEKTpHYECKOe oJIe. HamnpsixénnocTts
JIIEKTPUYECKOTO TIOJIAL. [IpuHnn
cynepno3uuuu. JIMHMKM  HaNpsHKEHHOCTH

SJICKTPHUYCCKOTO IMOJIA

4.1.6

PabGora cun AJICKTPOCTATUYICCKOI'O I1OJIA.

Ilorenuuan. Pa3HoCTh ITOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I U OWUBJICKTPUKKU B MOCTOAHHOM




aneKTpuyeckoM — mone.  JlusnexTtpuueckas

IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konnencarop.
418 ONEeKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCaTopa.
DHeprus 3apsHKEeHHOTO KOHJEHCaTopa
TexHuueckue  ycTpOHCTBA:  3JIEKTPOCKOTI,
410 AIIEKTPOMETp, DJIEKTpOCTaTUYeCKas 3aluTa,
o 3a3eMJICHHE DJICKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYUHBIN MPUHTEP
4110 [TpakTryeckue paboTHI. N3mepenne

BJ'ICKTPOéMKOCTI/I KOHACHCATOpPa

4.2

HHHPar###ITOCTOSHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHbLIX CPEIAX

421

YcaoBus CYILIECTBOBAHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'O TOKaA. Hcrtounuku Toka. Cuna

TOKa. IIOCTOAHHBINA TOK

422

Hanpspkenue. 3akon Oma it ydacTka Lenu

423

ONEeKTpUYECKOE CONPOTUBJICHUE. Y IEIbHOE

COIIPOTUBJICHUEC BCIICCTBA

424

HOCJ’IGI[OB&TCJ'IBHOC, IapaJiuieJIbHOC,

CMCHIAHHOC COCAUHCHUC ITIPOBOAHUKOB

4.2.5

Pabota snexkTpuueckoro Toka. 3akoH J[xoyis

— Jlenna

4.2.6

MoOnIHOCTh SJICKTPUYICCKOT'O TOKA

4.2.7

anekTponaBkymmas cuna (ganee — IJC) u
BHYTPEHHEE COTMPOTHBIICHUE MCTOYHUKA TOKA.
3akon Owma s TONHOW  (3aMKHYTOM)

anekTpuyeckoil nenu. Koporkoe 3ambikanue

4.2.8

OneKTpoHHas IIPOBOAMMOCTh TBEPIBIX
METAJJIOB.  3aBUCUMOCTb  COINPOTUBIICHUS
METaJlJIOB oT TeMIepaTyphl.

CBepXIpoBOIUMOCTh

429

DJIeKTpUUYECKuid TOK B BakyyMme. (CBoMcCTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TomynpoBoauku. CoOCTBEHHAs! M PUMECHAs
MIPOBOJIMMOCTh TOJIYIPOBOJHUKOB. CBOMCTBa

p-n mepexona. [TonynpoBOAHUKOBEIE TPUOOPHI

4211

ONEKTPUYECKUI  TOK B DJIEKTPOJIMUTAX.
DeKTpoIUTUYeCKast JIICCOLIMALIHSI.

DNEeKTPOIn3

4212

DNEKTPUYECKUI TOK B ra3ax.
CaMOCTOITEIbHBIA M HECAMOCTOATEIbHBIN
paspsa. PaznuuHble THUIIBI CAMOCTOSATEIHLHOTO

pazpsana. Monnaus. [nazma

4213

TexHuueckue  ycTpoicTBa: amIepmerp,
BOJIETMETp,  peocTaT, MCTOYHUKU  TOKa,
JIEKTPOHArPEBaTEIbHBIE IpudopHl,
3JIEKTPOOCBETUTENbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BaKyyMHBII U0/,
TEPMHUCTOPBI u (boTope3ucTopsl,

HOJIYHPOBO,Z[HI/IKOBHﬁ Au04, raJlbBaHUKa

4.2.14

[TpakTyeckue paboTHI. H3zyyenne
CMEIIaHHOTO COEIUHEHMSI PE3UCTOPOB.

N3mepenne OJIC uCTOYHMKA TOKa U €ro
BHYTpEHHero conpotusieHus. Habmonenue

QJICKTPOJIN3a

11 KJIACC

Kon Konnposepsiemoro
paszeJa 3JIeMeHTa

IIpoBepsiemble 3JIeMEHTbI COAEPKAHUSA

4

OJIEKTPOJJUHAMUKA

##HPartH#M AT HUTHOE I1OJIE. D JIEKTPOMAT'HUTHAA MUHAYKLMUA

43.1

ITocTtosiHHEIE MarHuThl. B3amMmopeicTtBue

IIOCTOSSHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe mione. BekTtop MarHMTHOM
uHAyKMM.  [IpuHmMn — cymepnos3unmi.
Jluanm MarnutHOM wuHAYKUMKH. KapTuHa

JMHUMA  MarHUTHOM  MHAYKLMH  TIOJISI




IOCTOSAHHBIX MarHuToOB

MarsnutHOEe 1OJIe€ HPOBOJHHMKA C TOKOM.
Kaptuna nuHUI 10N [UIMHHOTO IPSMOTO

MMpOBOAHUMKA MW 3aMKHYTOI'O KOJIBIICBOI'O

43.3 MPOBOJAHMKA, KATYUIKH C TOKOM. OmNbIT
Opcrena. BzaumoaencTBue npoBOJTHUKOB C
TOKOM
4.3.4 Cuina Amrniepa, e€ MOJyJIb U HallpaBJICHUE
Cuna JlopeHua, e€ MOy b U HallpaBJICHUE.
JB>KeHHE  3apsUKEHHOW — 4acTUMUbl B
435 OJTHOPOJTHOM MAaTHHTHOM Tmione. PaGora
cuiibl Jlopenua
4.3.6 SIBieHME AIEKTPOMArHUTHOW MHAYKIUH
437 [ToTok BekTOpa MAarHUTHOW WHIYKIIHH
O/1C unnykuuu. 3aKOH 3JIEKTPOMArHUTHOU
438 unaykuuu Papanes
BuxpeBoe anexktpuueckoe mone. IJIC
WHIYKIIMA B TPOBOJHHUKE, JABMKYIIEMCS
43.9 MOCTYIATEIHbHO B OJTHOPOJHOM MarHUTHOM
nosue
4.3.10 [IpaBuno Jlenna
NHayKTUBHOCTD. SIBIIEHHE CaMOMHIYKIUH.
4311
SJ1C camonHAYKIIMH
DHeprusi MarHUTHOTO TOJSI KAaTYHIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHuueckue YCTPONCTBA: IOCTOSIHHBIE
MarHuTHl, AIIEKTPOMArHUTHI,
4.3.14
AJIEKTPOIBUTATENb, YCKOPHUTENH
AJIEMEHTAPHBIX YACTHI], UHTyKIIHOHHASI TIEUb
IIpakTnueckue paboThI. N3yuenne
4315 MarHMUTHOTO TIOJII  KAaTYIIKA C TOKOM.

HccnenoBanne  nOelicTBUA  ITOCTOSHHOTO

MarHura Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUS BHCKTpOMaFHHTHOﬁ HUHIAYKIUA

KOJIEBAHWA 1 BOJIHbI

5.1

#HPar#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHW A

5.11

Konebarenpnass  cucrema.  CBOOOIHBIE
konebOanus. ['apMoHWYeckue KoeOaHus.
[lepuon, uacrora, ammmrtyaa u (¢asa

KoJeOauuit

5.1.2

IIpyxuHHBI MasTHUK. MareMaTu4ecKui

MassTHHUK

513

VYpaBHEHHE TapMOHHYECKUX KOJIEOAHM.
Kunematuueckoe u JTMHAMUYECKOE

OIMCaHHE K0JIe0aTeILHOr0o JABUKCHUA

5.14

IIpeBpamenue SHEPruu pu
FapMOHUYECKHUX KOJICOaHUSX. CBs3b
aAMILIATYIbI KoJeOaHuit UCXOOHOMI
BEJIMYMHBI C aMIUITUTYAaMH KolieOaHuii eé

CKOPOCTH U YCKOPEHHUS

5.15

Konebatenbublii  koHTyp.  CBOOOIHBIE
AIIEKTPOMAarHUTHbIE KoJieOaHus B
U/IeaIbHOM  KOJIeOaTelnbHOM  KOHTYpe.
AHanmoruss MeXIy MeEXaHWYeCKHMH H
ANIEKTPOMArHUTHBIMU KOJICOAaHUSAMHU.

®opmyna Tomcona

5.1.6

3akoH COXPAaHCHUS SHEPTHUU B UACAITIBHOM

KoJiIe0aTeIbHOM KOHTYPC

5.1.7

By aeHHble MeXaHUYecKhe KojeOaHMsl.
Pe3onanc. Pe3zonancHas KpHBasl.
BeinyxieHHbie AIIEKTPOMAarHUTHbBIE

KOJICOAHWUS.

518

Ilepemennsii  Tok.  CuHycOMITaJIbHBINA

HCpCMCHHLIf/'I TOK.

5.1.9

MomHoCTh [IEPEMEHHOT0 TOKa.
AMIUTMTYIHO€ U JEHUCTBYIOIEE 3HAYCHHUE

CHJIBI TOKA W HAIIPSIZKCHUSA




5.1.10

Tpancdopmarop. [IpousBoacTBo, nepenava
U MOTpeOleHHe 3JIEKTPUYECKON SHEprHUu.
DKOJIOTUYECKUE PUCKU MPU IPOU3BOJCTBE
AIEKTPUYECKON SHEPIUH. Kynberypa
MCII0JIb30BaHUs AIEKTPOIHEPTUU B

HOBCGI[HCBHOﬁ KHU3HHU

5.1.11

Texnuyeckue YCTpOWCTBa: cericmorpad,
ANEKTPUUECKUI 3BOHOK, JIMHUAA

aNIeKTponepeaay

5.1.12

[Ipaktuyeckue pabotel. HccnenoBanme
3aBHCHUMOCTH IEpHOJa MaiblX KojeOaHuil
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCCHI
rpy3a. MccnenoBanue nepeMeHHOIo TOKa B
[eNu U3 MOCIEN0BATENbHO COSAMHEHHBIX

KOHACHCATOpPA, KATYIIKU U PE3UCTOpa

5.2

#HHPariH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi.  Ilepuox.  Ckopoctb
paclpoCcTpaHeHUsT W JJIMHA  BOJIHBL

HonepeqHHe 1 MPOAOJILHBIC BOJIHBI

5.2.2

###Par### Nntepdepennus u nudpakuus

MEXaHNYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYyKa.

BeicoTa Tona. TemOp 3Byka

524

9J'IeKTpOMaFHI/ITHBIe BOJIHBI. YcnoBus
H3JIYyYCHUSA SJICKTPOMArHuTHBIX BOJIH.
Biaumnas OpHUCHTalHs BEKTOPOB E, Buvo

B BHGKTpOMaFHI/ITHOﬁ BOJIHE B BAKYyM€

5.2.5

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, NPEIOMIIEHUE, MOJSpU3aIs,
mudpaxius, uHTepdepeHuus. CKoOpocTh

SJICKTPOMArHMTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHEeHHE SIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIIBI paguOCBsA3M U TEJICBHJICHUS.
Pauomokarusi. DNEKTPOMarHuTHOE

3arpsI3HCHUE OKPYIKAFOILICH CPe/Ibl

5.2.8

TexHu4yecKkue YCTpOMCTBAa: MY3bIKAIbHbBIE
WHCTPYMEHTHI, YIBTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE U MEAMIIMHE,
pamap,  paauONpPUEMHHUK,  TEJIEBHU30D,

aHTeHHa, Tenedon, CBY-neup

5.3

#HH#HPar#OIITUKA

531

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETA

B OJHOPOJHOM cpene. JIyu cera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
csera. [locTpoenne n300pakeHuit B MI0CKOM

3epKaiie

5.3.3

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUS
CBeETA. AOCOJIOTHBIH IoKa3areimb

MMPCIOMIICHUA

5.34

ITomHoE BHYTPEHHEE OTpa)KEHHUE.
IIpenenbHbI Yroa IMOJHOTO BHYTPEHHETO

OTPAKEHHUS

5.3.5

Hucnepcuss  cBera.  CllOXKHBI  cOcTaB

oenoro ceera. [{Bet

5.3.6

Cobuparonie ¥ pacceuBarollue JHH3BI.
Tonkass nuH3a. DOKYCHOE PACCTOSHUE U
OIITUYCCKas CHhlia TOHKOM JIMH3BI.
[Toctpoenue u300pakeHU B COOMPAIOIINX
W paccenBarommx JuH3ax. Dopmyna
TOHKOW JHMH3BL. YBEIHUYEHUE, TaBacMoe

JIMH30H

5.3.7

Hpenenm MMPUMCHUMOCTH T COMCTpH‘-ICCKOfI

OIITUKH

5.3.8

Wntepdepenuuss  cBera.  KorepeHTHbIE
HUCTOYHHKH. Ycnosus HaOJII0JeHUs
MaKCHUMYMOB u MUHHMYMOB B

UHTepPEPEHIIMOHHOW KapTUHE OT JIBYX




CI/IH(l)a?)HBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmuss  cBera.  [udpaknuonHas

pemérka. YciaoBue HAOMIOICHUS TIJIABHBIX

5.3.9 MaKCUMYyMOB npu MaJaCHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(GPAKIIUOHHYIO PEIIETKY

5.3.10 [Tonstpusanus ceera

TexHudeckue yCTpOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOEKUMOHHBIA ammapar,

5.3.11 MHKPOCKOII, TEJCCKOI, BOJIOKOHHAs
OITHKA, TG paKIUOHHAS pemérka,
MOJISIPOHT
[IpakTnyeckue  pabOTHI N3mepenue

MMOoKas3aTrcjisd IMPCIOMIICHUS. HccnegoBanme

5.3.12 i} i
CBOHCTB I/I306pa)KCHI/II/I B JIMH3aX.

Hab6nronenue nucnepcuu ceera

BJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTU

['paHuIlbl TPUMEHMMOCTH KJIACCMYECKOU
MEXaHMKH. IToctynatsl TEOPUH
6.1 OTHOCHUTENIBHOCTH: MHBapUaHTHOCTb
MOZYJII CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHITUATT OTHOCUTEIBLHOCTH DUHIIITEHHA

OTHOCHUTEIBLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amenieHue BPEMEHM U COKpAIleHHE

JJIMHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBsi3p Macchl C SHEPrUel U UMITYJIBCOM
6.4 CBOOOMHOM YacTUIBl. OHEpPrus IOKOs

¢BOOOIHOI YaCTULILI

KBAHTOBAS ®U3UKA

7.1

H#i#Par###JIEMEHTBI KBAHTOBOU OIITUKH

®otounbl. Popmyiia [lnanka cBs3u 3HEprun
711 ¢doTtoHa ¢ ero yacrorod. OHeprus u

UMITYJIBC (JOTOHA




7.1.2

OtkpeiTHEe U uccienoBanue Gororddekra.

OIMBITEI AT. Cronerosa. 3aKoHBI

doroaddexra

7.13

VYpaBHeHue OWHINTEHA VTS

dotorddekra. «KpacHas TpaHUIIa»

doroaddexra

7.14

JlaBnenue cera. OnbiTel [1.H. JIeGenena

7.1.5

XMMHYECKOE JIEVICTBUE CBETA

7.1.6

Texuuueckue ycTpolcTBa: (HOTO3IEMEHT,
doTogaTyuk, COJIHEYHas Oarapes,

CBETOIUOT

7.2

CTPOEHUE ATOMA

721

Monaens atoma ToMcoHa. OMBITEL
Pesepdopra o uccineqoBaHuIO CTPOSHUS

aroma. HnaHeTapHaa MOJCIb aTOMa

7.2.2

IToctynatel bopa. N3nyuenue u
HorJomeHne GOTOHOB MPH Nepexoie aTomMa
C OZJHOT'O YPOBHs YHEPTUU HA APYTror. Buibl
cnekTpoB. CHeKkTp ypoBHEM

SHEPTUH aTOMa BOJOPO/Ia

7.2.3

BosiHOBBIE CBOMcTBa 4actul. BoisHbl 1€
bpoiis. KoprmyckynsipHO-BOTHOBOM
nyanu3M. Jludpakimus 2JIEKTpOHOB Ha

KpHuCTaJl1ax

724

CnontanHoe U BBIHYXKACHHOC H3JIYy4YCHUC.

YCTpoicTBO U IPUHITUTT pabOTHI JTa3epa

7.2.5

TexHUYeCKHUEe yCTPOMCTBA: CHEKTPAJIbHBIN
aHayn3 (CHEeKTPOCKOM), Jia3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[TpakTnueckue  pabotel.  Habmonenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonsl  HAOMIOACHUS W PETUCTPALAA

SJICMCHTAPHBIX YaCTHUI]




7.3.2

OTKpBITHE  PAAMOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompenenseHuro cocraBa
paauoakTuBHOTO wm3nydeHus. CBolicTBa
anbda-, 6era-, ramma-usnydeHus. Biausaue

PaaArOaKTUBHOCTH HaA KUBBIC OPraHU3MbI

7.3.3

OTKppITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnas moxpens siapa ['eiizenbepra —
WBanenko. 3apsan aapa. MaccoBoe 4uciio

siapa. M3otornbl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIH  Oera-pacnan.  ['amma-
U3Iy4eHue.  3aKOH  paJuOaKTHBHOIO

pacnana

7.3.5

9HepFI/IH CBsA3HU HYKJIOHOB B aape.

Snepusie cunbl. [ledext maccsl sapa

7.3.6

Snepuble peakuuun. JlemeHue M CUHTE3

anep

7.3.7

Snepuslii peakTop. TepmosnepHbIit
cuHre3. IlpoOreMbl U  NEpPCHEKTUBEI
AIEPHOM  DHEPreTHKU.  ODKOJIOTMYECKHE

ACIICKThI ﬂﬂepHOﬁ OHEPICTUKHU

7.3.8

DneMeHTapHbIe YaCTHULIBL. OTkpebITHE
[IO3UTPOHA. @yHIaMEHTAIIBHBIE

B3aMMO/ICHCTBUSI

7.3.9

TexHuueckne  yCTpOMCTBA:  JO3MMETD,
Kamepa BuibcoHa, sIepHBIM  peakTop,

aroMHas oomba

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue
TPEKOB 4acTuI| (ro TOTOBBIM

¢doTorpadusam)

OJIEMEHTHI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro nHeba. Co3Be3nusi, SpKHUe

3Bé3,[[bl, IIJIaHCTHI, UX BUAMMOC ABMXKCHHUC

8.2

Comgeydast cucreMa. llmaHeTsl 3eMHOMI




IPYIIIBL. IInaHeTBI-TUTaHTEI U uX
CIIyTHUKH, KapJUKOBbIC IUIAHETHI. Maible

Testa CoTHEYHOH CUCTEMBI

8.3

Comnme, dotochepa wu  armocdepa.

ConHedHas akTUBHOCTh

8.4

Hctounuk sHeprun CosHIA U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH:
Macca, CBeTUMOCTb, pajauyc, TeMIeparypa,
HX B3aHMOCBS3b. Juarpamma
«CTIEKTPAJIbHBIA KJIacC — CBETUMOCTHY.
3BE31pl TVIABHOHM  IOCJIEIOBATEIHLHOCTH.
3aBHCHMOCTE «Macca — CBETUMOCTLY JJIA

3B&3/] IIIaBHOM IIOCIICIOBATEIILHOCTH

8.6

#i#HtPar##HBuyTpenHee cTpoeHue 3BE3.
CoBpemeHHbIE MIPEICTaBICHUS 0
npoucxoxaeHnn u s3Bomtound ConHuoa u

3BE3. DTaIlbl JKU3HU 3BE3]T

8.7

Mneunsii  Ilyre — Hama ['anakTuka.
CrnnpanbHas CTpykTypa  [amakTukwy,
pacupeneneHue 3BE3M, rasa W IMBUIN.
[Tonoxxenne un gBuxenne ConaHua B
lamaktuke. Ilmockas wu  cdepuyeckas

MOACUCTEMEI I anakTUKU

8.8

Tumer  ranmakThk. PagmoramakTmku ®

KBa3apel. YEpHBIE IBIPHI B AIpaxX raJIAKTHK

8.9

Bcenennas.  Pacmupenue  BeeneHHoM.
3akon XaO6ma. Pas30Oeranue rajakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkToBoe n3iydenune

8.10

Macmrabnass ~ cTpykrypa  BceneHHOIA.
MeraranakTtuka. Hepeménnsie npoOiaeMsl

ACTPOHOMHHU




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» ®usuka. 10 knacc. Maxumes I'.4., byxosues b.b., Corckuit H.H.; nox
penaxiueit [lappentreBoit H.A. AkinonepHoe o6mecTBo «M3maTenscTBO
«IIpocsemenne»

» ®usuka. 11 knacc. Mskumes I'.5., byxoBues b.b., Hapyrun B.M.; oz
penakiueii [lapdhenTtreBoit H.A. AkiinonepHoe o61mecTBo «M3aaTeascTBo
«IIpocsemenne»
®usuka. 10 knacc. Mskumes ['.4., byxoBues b.b., Corckuit H.H.; mox
penakiueii [lapdhentreBoit H.A. AkiinonepHoe o61mecTBo «M3aaTeancTBo
«IIpocsemenne»

» ®usuka. 11 kimacc. Msaxues I'.41., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdentpeBoit H.A. AxumonepHoe obiiectBo «M3maTenbcTBO

«IIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

Coopnuk 3aaau no ¢pusuke 10-11 , A.I1. PeimkeBud

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://infourok.ru/
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