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INOACHUTEJIBHASA 3AIINCKA

[TIporpamma mo ¢Qusuke 0a30BOTO YpOBHS HAa YPOBHE CpEIHEro oO0mero oO0pa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXEHHH U TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTenbHO# mporpammel, npeactaBieHHbIXx B @T'OC COO, a Takxke ¢ yuéroMm QeaeparbHOR
paboueii mporpaMmbl BOCIIUTAHUS U KOHIEHIMHM IpernoAaBaHus ydyeOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX  opraHm3anusax  Poccuiickoir  @exnepanuu, peaju3ylOUMX  OCHOBHBIE
o0pa3oBaTelibHbIE IPOTPAMMBI.

Copneprkanue mporpaMMsl 1o (pu3mke HampaBiIeHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOH
KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB mpu oOyueHuu ux ¢uszuke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/IeITeIbHOCTHOTO noaxoa. [IporpamMMa o gusuke cooTBETCTBYET TpeOOBAHUSAM
OI'OC COO k mniIaHUpPyEeMbIM JIMYHOCTHBIM, IPEAMETHBIM M METAIllPEIMETHBIM pE3yJIbTaTaM
o0y4deHHs, a TaKKe yUYUTHIBAET HEOOXOIMMOCTh peall3alluid MEXIPEIMETHBIX CBsI3el (U3HKH C
€CTECTBEHHO-HAYYHBbIMU Y4€OHBIMU IIpeIMeTaMu. B Hell onpenenstoTcs OCHOBHBIE 1€ U3YUEHUS
bu3MKK Ha ypoBHE CpeAHEro o0Iero oOpa3oBaHMsl, IIAHUPYEMbIE PE3yIbTaThl OCBOCHHS Kypca
(GU3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 06a30BOM ypOBHE).

[Tporpamma o pusmKe BKIIOYAET:

e [IJIaHUPYEMbIE pPe3yJbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIIE
peIMETHBIEC PE3yAbTaThI MO rojlaM O0yUYeHUS;

e cojiepkanne yueoHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®dusnka Kak Hayka 0 HamboJee OOIUX 3aKOHAX MPHUPOIbI, BHICTYIAs B Ka4eCTBE y4eOHOTO
npeaMeTa B IIKOJEe, BHOCUT CYIIECTBEHHBIN BKIAJ B CHCTEMY 3HAaHUH 00 OKpPYKaloIIeM MHpeE.
HIkonbHBINA Kype PU3UKH — CHCTEMOOOPa3yIONIU sl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEMETOB,
MOCKONIBKY (PM3WYECKUE 3aKOHBI JIKAaT B OCHOBE IPOILIECCOB M SIBICHUN, H3y4aeMbIX XUMHEH,
ouosnoruei, pusmyeckoi reorpadueit u actponomuei. VMcnonb3oBaHue M aKTUBHOE NMPUMEHEHHE
¢u3nUeckux 3HAHMN OmpenaesseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTMHA B cdepe
HHEPreTHKHU, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHUS HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU
cBoiicTBaMH U Opyrux. M3ydyeHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa oOyyaroumxcs, B (pOpMHUpOBAaHUE YMEHUN NMPUMEHSTHh HAay4HbIH METOJ
MO3HAHUS NP BBIOJHEHUN UMU y4eOHBIX MCCIEIOBAHUH.

B ocHoOBy kypca ¢u3MKu AJisi YPOBHS CPEIHETO OOIIEro oOpa3oBaHUs TMOJIOKEH PAJl HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoesn yerocmnocmu. B COOTBETCTBUM € HEMl KypcC SBIISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepual M3 BCEX pas3fesioB (U3UKH, BKIIOYAET KaK BOIPOCHl KJIACCHMYECKOH, TaK H
COBPEMEHHOU (PU3UKH.

Hoes eenepanuszayuu. B cooTBeTCTBUM ¢ Hell MaTepuan Kypca (HU3UKH OOBEAUHEH BOKPYT
¢busnueckux teopuil. Benymmum B kypce sBisieTcst GopMHpOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanuzanusi mpeamnosiaraeT HCIOJIb30BaHUE T'YMaHUTapHOTO
noTeHIHasa pU3NUEcKod HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUSA (U3MKU C pa3BUTHEM OOILECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoesn npuxnaouoii nanpasnennocmu. Kype Qu3uku mpeanoiaraeT 3HaKOMCTBO C HIMPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oKonoeusayuu peamusyercss TOCPEACTBOM BBEICHHMS DIIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX JKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBl C PAa3BUTHEM
TEXHUKUA U TEXHOJIOTHH, a Takke 0OCYKACHHUs MpOoOJieM PalMOHAIBHOTO MPUPOIONOIb30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

Ctep)XHEBBIMU dJIEMEHTAaMU Kypca (HU3WKH Ha YPOBHE CpPEIHEro oOIIero ooOpa3oBaHUS
ABISAIOTCS  (u3nueckue Tteopuu (hopMupoBaHHE TMPEACTABICHUA O CTPYKType IOCTPOCHUS



buznyeckoil Teopuu, ponu GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLMUIIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O IPHUPOJE, TPaHMIIAX IPUMEHUMOCTH TEOpHUHl, [UIsl ONMCAHMSI €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOLIECCOB).

CuCTeMHO-IEATETFHOCTHBIN MOAXO0 B Kypce (PU3MKH peann3yercsi Mpexke BCeTro 3a CUéT
OpraHM3ali SKCIEPUMEHTAIBHON AesITeNbHOCTH oOydaromuxcs. Jlins 6a3oBoro ypoBHsS Kypca
(GU3UKH — 3TO HCIOJIB30BAaHUE CUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
nabopaTOpHBIX PabOT, KOTOpbIE B MporpamMme Mo (QuU3MKe OOBEIWHEHBI B OOIIUH CITHMCOK
YUYECHHUECKUX TPaKTHUECKUX paboT. BrlieneHune B yka3aHHOM MepedyHe JabopaTOpHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJSL M OLIGHKH, OCYILECTBISETCS Yy4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporecca UCXos M3 O0COOCHHOCTEW IUIAHMPOBAHMS M OCHAIIEeHUs kabunera ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJICHUE OOYYAIOIIMMUCA YMEHUSMHU TPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAHHUS 3aBHCUMOCTEH (U3MYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB II0 IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yenaseTcsl peleHUI0 pacu€THRIX U KaueCTBEHHBIX 3a1ad. [lpu atom ans
pacu€THBIX 3aa4 MPUOPUTETOM SIBIIAIOTCA 3a/Jaddl C SIBHO 3a/JaHHOM (PU3WYECKOW MOENbIO,
MO3BOJIAIOIINE IPUMEHSTh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOIO pasjeiia Kypca,
TaK U MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3fenoB. [lJig KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3a/1aHusl Ha OOBsICHEHUE MPOTEKaHUs (PU3MUECKUX SIBJICHUM U MPOLIECCOB B OKPYXKAIOIIEH JKU3HU,
TpeOyrorire BeIOOpa (pu3ndeckoid MOIEH ISl CUTyalllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu GI'OC COO k MaTepHAIbHO-TEXHUYECKOMY 00€CIIEUEHUI0
yueOHoro mpoiecca 0a30BbIi ypoBeHb Kypca (M3HKU HA YPOBHE CpEIHEro oO0Iero oopa3oBaHUS
JOJDKEH W3ydaTbCs B YCJOBUSAX NPEAMETHOro KaOwHeTa (HM3MKM WM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB ECTECTBEHHO-HAyyHOro Hukia. B kabunere Qusuku
JOJDKHO OBITH HeoOXomumoe JabopaTopHOoe 00OpyHOBaHHME [UIS BBINIOJHEHUS YKAa3aHHBIX B
nporpaMmme no (GpuU3NKe yYeHHUYEeCKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JeMmoHCTpaniioHHOe  00opynoBaHue (GOPMHUPYETCS B  COOTBETCTBUU C  MPUHIIMIIOM
MUHUMAJIBHON JOCTATOYHOCTH M OOECHEYMBAET IMOCTAHOBKY NEPEUYHCICHHBIX B IMpOrpamMme IO
¢u3MKe KIIOUEBbIX JAEMOHCTpAallMi JJs MCCIEJI0BAaHUS HM3YyYaeMBbIX SBICHHW U IPOIIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 0060py0BaHME IJI1 YYEHUUECKUX MPAKTUYECKUX paboT popmupyercs B BUAE
TEMaTUYeCKUX KOMILJIEKTOB U o0ecreyuBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYyX
oOyuaromuxcs. Temarnyeckue KOMILIEKTHI J1abOpaTOPHOro OOOpPYNOBaHUS JIOJKHBI  OBITh
MOCTPOCHBl Ha KOMIUIEKCHOM HCIOJIb30BAHWU AaHAJOTOBBIX W IM(POBBIX HPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4€HUs GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:

e hopMupoBaHUE MHTEpEca M CTPEMJICHUs OOYUYaIOUIMXCS K HAyYHOMY HM3YYEHHUIO MPUPOJIHI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

epa3BUTHE TNPEICTABICHUH O HAyyHOM METOJe IMO3HaHus U  (popMHpOBaHUE
MCCJIEIOBATEIBLCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBJICHUSM;

e hopMupOBaHNE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yibTaTa H3y4eHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e popmupoBaHuEe YMEHUIl OOBSCHATH SBIEHUS C HCIOJIb30BAaHMEM (DU3MUECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeJIbCTB;

e popmupoBaHUE MpeICTaBICHUM O poid (GUKMKH AJI Pa3BUTHSI APYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHUI.

Joctuxenne 3Tux 1eneil obecrieunBaeTcsi pelIEHUEM CIEAYIIUX 33Jad B Ipolecce
u3y4eHus Kypca GU3MKU Ha YPOBHE CpeHEero o0iero oopa3zoBaHus:

e [IpUOOpETeHNE CUCTEMBbl 3HAHMH 00 OOmMX (U3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHaXx,
TEOpUsX, BKIOYAasT MEXaHUKY, MOJIEKYJSIPHYIO (DU3UKY, 3JEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI aCTPOPHU3UKU;

e hopMupoBaHHE YMEHHMI NMPUMEHATh TEOPETUUYECKHE 3HAHMA JUIsl OOBSICHEHUs (pU3MUecKux
SBJICHUH B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;



® OCBOGHHE CIIOCOOOB pEIEHUs PA3TUYHBIX 337au C SBHO 33JJaHHON (PU3UYECKON MOJENbIO,
3aj1a4, TOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE coO3/aHue (U3MUECKON MoJenH, aJleKBaTHON
YCIIOBUSIM 3a]1a4U;

® [IOHUMaHHE (PU3MUECKUX OCHOB M TPHHLMUIIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

® OBJIAZICHHE METOJAaMHU CaMOCTOSITEJIbHOTO IUJIAHWPOBAHUS W TPOBEACHUS (Pru3nyecKux
SKCIIEPUMEHTOB, aHalIM3a M HHTEepHperauud UHQPOpPMALUU, ONpeAeNieHUus JAOCTOBEPHOCTH
IIOJIyYEHHOT'O pE3yJIbTaTa;

® CO3JaHHUE YCJIOBUU Il Pa3BUTUA YMEHHUH NPOECKTHO-HCCIIENOBATENBCKOM, TBOPYECKOU
JESTEIbHOCTH.

Ha wu3yuenne ¢usuku (6a30BbIii ypOBeHb) Ha YPOBHE CpeaHEro oomero oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacos (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B
HEJIETIIO).

Y4eOHUKHU:

- @usuka. 10 xnace: yaeOHUK it 00meoopazoBat. Opranmu3anuii: 6a30BbIi U yriyda. ypoBeHH /
Mskumes I'. S., byxosueB b. b., Corckuii H. H. / ITon pen. IlapdentseBoit H. A. — Mocksa:
[Tpocseuienue, 2024r.

- ®usuka. 11 kiace: yueOHUK a5 obmeoOpa3oBaT. Opranu3zanuii: 6a3oBblil U yriryoa. ypoBeHH /
Msixkumes I'. f., Byxosues b. b., Yapyrun B.M. / Ilox pen. Hukonaesa B.U., IlapdentreBoit H. A.
— Mockaa: IIpocBemienue, 2024r.

PabGouass mporpamMma OpHUEHTHPOBaHA Ha IEJNEBbIE NPUOPUTETHI, CPOPMYIHPOBAHHBIE B
denepanbHOl pabouell mporpamMme BOCIHTaHUS W B pabouedl mporpamme Bocrutanus MAOY
«MBanoBckas COIL» YBarckoro MyHHIIMIIATBEHOTO paiioHa/

[Iporpamma 1o ¢u3uKe cocTaBliecHa Ha OCHOBE TPEOOBaHHWM K pe3yibTaTaM OCBOCHUS
OOIIOOO(COO0,HOO), npencrasinennbix B ®I'OC COO, a Takxke HA OCHOBE XapaKTEPUCTUKU
IUTAHUPYEMBIX PE3YJIbTATOB JAYXOBHO-HPAaBCTBEHHOTO PAa3BUTHS, BOCIHTAHUS W COIHMATA3AINN
oOyJaromuxcsi, MpeAcTaBIeHHONW B (enepalbHOi paboyeil mporpamMme BOCIUTAHUS U TOJJIEKUT
HETIOCPE/ICTBEHHOMY TIPHMEHEHUIO TIPH pPeau3allid  00S3aTebHONH YacTH 00pa3oBaTEIIbHON
MPOrpaMMBbI CpeTHero 001Iero 00pa3oBaHuUs.

[Iporpamma mo ¢usuke orpaxaer ocHOBHble TpeOoBaHuss ®I'OC COO K JUYHOCTHBIM,
MeTanpeMETHBIM U MPEAMETHBIM pe3yIbTaTaM OCBOCHHUsI 00pa30BaTeNbHBIX MPOTPAMM.

[Tporpamma 1o ¢u3uke Ma€T MPEACTABICHUE O IMENAX OOYUYCHHS, BOCITUTAHUS U PA3BUTHI
oOydaromuxcsi CpelcTBaMu y4eOHOTO TMpeAMeTa, YCTaHaBIMBAaeT 00s3aTelbHOE MPEAMETHOE
CoJlepKaHue, TPeIyCMaTPUBACT PACHpEeICHHe ero Mo KjaccaM W CTPYKTYPUPOBAHHE €ro II0
paszzenaM U TeMaM Kypca, Aa€T pachpe/esieHne y9eOHbIX YacoB M0 TeMaTHYEeCKUM pa3jiesiaM Kypca
U TIOCTICIOBATEIPHOCTh MX M3YYCHHS C YIETOM MEKIIPEIAMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKU y4eOHOTO MPoIlecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaIONUXCs; OMpenesieT BO3SMOKHOCTH
npeaMeTa JUIsl pealii3aluyd TPeOOBAaHWN K pe3yiibTaTaM OCBOSHUS IMPOTPAMMBI CPEIHETO OOIIero
oOpa3oBaHusi, TpeOOBaHUII K pe3ylnbTraTaM OOYy4YeHHs] OHOJIOTHMH, a TaKXKe OCHOBHBIX BHJIOB
JEATETLHOCTH 00yJarOIINXCS.



COJEPKAHUE OBYYEHUA

10 KJIACC
Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUS

Ousnka — Hayka O mpupoje. Hayunble MeToapl MO3HAHUA OKpYyKarouiero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIICPUMEHT B (PU3UKE.

MonenupoBanue (u3HuecKUx sIBICHUH U mpoueccoB. Hayunele runoressl. dusunueckue
3aKOHBI U TeOpuH. [ paHHIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAaydyHOHl KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosbie ¥ MUPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3zgea 2. Mexanuka

Tema 1. Kunemamurka

Mexanuyeckoe nBukeHHe. OTHOCUTEIbHOCTh MEXAHMUECKOro JBUKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpelHssi CKOPOCTb, MIHOBEHHAas CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. CIOKEeHHE TEepeMEIIeHUN U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJIMHECHHOE IBIKeHHE. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOE majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunelinoe nBuxeHue. JIBuxeHne MaTepuaibHOM TOUKH MO0 OKPY>KHOCTH C OCTOSIHHOM
10 MOJYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTh, JTUHEHHasi ckopocTh. [lepuon u vacrora oOpamieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHU4YeCKHe YCTPOUCTBA U MPAKTHUECKOE MPUMEHEHHUE: CIHUIOMETp, ABUKEHUE CHAPSIOB,
LEMHbIE U peMEHHBIE TIEPEeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCTIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpanenue ckopocTy npu JBUKEHUU TT0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHre HepaBHOMEPHOTO ABUKEHHUS C LENbIO ONPEIeICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY MYTAMH, MPOUICHHBIMU TEJIOM 32 MOCJIEA0BATEIbHbIE
paBHBIE IPOMEKYTKHA BPEMEHHU MPU PAaBHOYCKOPEHHOM JBMYKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOM
HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuauun otHocutenbHOCTH ['anmunes. Ilepseiit 3akoH HeroTona. MHepuuanbHble CUCTEMBI
oTcuéTa.

Macca tena. Cuna. Ilpunnun cynepmo3unmu cui. Btopoit 3axkon HeroToHa i
MaTepHalIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Buasr Tpenus (1mokosi, CkoiabxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJNBXKEHHS M cuia TpeHus nokos. Kosdouiment tpenus. Cuia CONpOTHBIECHUS TPU
JBVKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. [lnedo cuibl. YciioBus paBHOBecHs TBEPLOTO
Tena.

TexHuueckue yCTpPOMCTBA U IPAKTHYECKOE IPUMEHEHHWE: MOJIINIHUKH, ABH)KCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue aBuKeHUs OpycKa 10 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIOPYIOCTH, BO3HUKAIOIIMX B INPYKHHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHHUS.

Tema 3. 3akonbl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe mMaTepuanbHONH TOYKH (Tena), CUCTEMbl MaT€pHaIbHBIX TOYEK. MIMITyJIbC CHibl U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprusi marepuaibHOM ToukH. Teopema 00 H3MEHEHUM KHHETUYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loTeHIManbHas SHEprus ynpyro AeQOpMUPOBAHHOM MPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHUUANbHbIE CHIbl. CBS3b PAaOOTHl HEMOTEHLIMAJIbHBIX CHUJI C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONIEp, INPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTrBHOE IBHKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

W3ydyeHre abCONIOTHO HEYNpYyroro yiapa ¢ TOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUITBI C U3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha IpuMepe
PaCTSKEHUS PE3UHOBOIO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKON TEOPHHM M UX ONBITHOE OOOCHOBAaHHE.
BpoynoBckoe npwxkenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOJACHCTBHSI YaCTHIl BEILECTBA.



Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX Tel U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konmnuectso BemectBa. [loctosHHas ABorapo.

TemmoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUUECKON TEOPHUH
U7eanbHOro raza. AGCOIIOTHAs TeMIepaTypa Kak Mepa cpeHell KHHETHUECKOI SHEPTUU TEIIOBOTO
IBWKEeHHMs dactun rasa. Illkama temmneparyp KenbBuna. ['a30Bble 3aKkOHBL. YpaBHEHHE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3ompoiiecchl B HACATBHOM ra3e € MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe NpeICTaBICHHE HW30IPOIECCOB: M30TEPMa, H30X0pa,
n3obapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOLINE JMCKPETHOE CTPOCHHME BeEmIeCTBa, Qororpaduu  MOIeKy
OpPraHUYECKUX COEIUHEHMII.

OnbITe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COoCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3yXa B KIIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATypbl BO3/1yXa B HEil.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMEeTpaMU COCTOSIHUS Pa3peKEHHOr o rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cucrteMa. BHYTpeHHsiE SHEpPrusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl €€ uzMeHeHus. KonuuecTBo TermuioTsl U pabota. BHYTpeHHssI sHEprusi 0AHOATOMHOI'O
uaeanbHOro rasa. Buasl Temionepegauu: TEIIONPOBOJHOCTb, KOHBEKIMS, U3yYeHUE. Y IeTbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONepe1aye.

[Tonsitue 06 anumabatHOM mnporuecce. [lepBbiil 3akoH TepMoauHaMuKU. [IpuMeHeHre nepBoro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. ['padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MPOLEeccoB B IPUPOJIE.

TemoBeie MamnHbl. [IpuHIMNBI neiicTBUs TernoBbiX MamuH. [IpeoOpa3oBaHust SHEPrUM B
TeroBbIX MamuHax. Koagdunuent nonesnoro neiicrsus temnooit Mammubl. [ukn KapHo u ero
KO3 (UILIMEHT MOJIE3HOT0 AEHCTBHUS. DKOJIOTHYECKHUE TPOOJIEMBI TEMJI0IHEPTEeTHKH.

TexHuueckue ycTpoicTBa U NMPaKTUYECKOE IPUMEHEHHUE: IBUraTellb BHYTPEHHETO CTOPaHUs,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Llemoncmpayuu

M3MeHeHne BHYTPEHHEHN 3HEpPTUHU Tena MPH COBEPILIEHUU PadOThI: BUIET MPOOKH U3 OYTBHUIKU
IOJ JIEHCTBMEM C)KaTOro BO3/yXa, HarpeBaHue H(upa B JATYHHOH TpyOke MyTEM TpeHUs
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIlepaTyphl) Tela Ipu Terionepeaaye.

OnpIT M0 aguabaTHOMY PaCIIMPEHUIO BO3TyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO IBUTaTeJIsl.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TeIII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapoobpazoBanue n konaeHcanus. Mcnapenue u kuneHue. AGCOMIOTHAsE U OTHOCUTENbHAs
BJIQXKHOCTh BO3Ayxa. HacelmeHHbI map. YienpHas TeIuioTa mapooOpa3oBaHus. 3aBHCHUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JABJICHUS.

TBépnoe temo. Kpucrammueckne n amopdHbie Tena. AHH3OTPOIHUS CBOMCTB KPHUCTAJLIOB.
Kunkne kpucramnel. CoBpemMeHHble MaTepuansl. [lnaBneHune u Kpucramuzauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICUXPOMETP,

KaJIOPUMETP, TEXHOJOTUH MMOJTYUYCHHUA COBPEMEHHBIX MaTECPpHUaIOB, B TOM YHCJIC HAHOMATCPHAIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3IyXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

DnexTpu3anus Tell. DIeKTpUUecKuid 3apsas. JBa Buia snekTpudeckux 3apaaoB. [I[poBoaHuku,
JURJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsa.

Bzaumopeiictue 3apsanoB. 3akoH Kynona. TouedHbIN 3IeKTPUUECKUA 3aps]. DIEKTpUIecKoe
nosie. Hampsok€HHOCTB 3nekTpuyeckoro mnosist. [IpuHOun cyneprno3uuuu 3J€KTPUUYECKUX IOJIEH.
JluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro noss. [lorenuman. Paznocts norennuanos. IIpoBoaHuku
U TUBJICKTPUKH B DJIEKTPOCTATHUECKOM moJe. [IudnekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkoctb. Konmencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. ODHEpPrus
3apsKEHHOTO KOH/IEHCATOopa.

TexHuueckue YCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
JNEKTPOCTaTUUECKasl 3alluTa, 3a3eMIIEHHE DSJIEKTPONPHOOPOB, KOHJIEHCATOP, KOIMUPOBAIbHBIM
anmapar, CTpyHUHBIM IIPUHTED.

Llemoncmpayuu

VYCTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEI.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DNIeKTpOCTaTUYECKas 3alIHTa.

JINDIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIU IJIACTHH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIOBHUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKAa. VMICTOUHMKH TOKA.
Cuna toka. [locTOSIHHBIH TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka Lenu.

DJIIEKTPUUYECKOE CONPOTHUBIICHHE. Y ACIBHOE CONPOTHUBIIEHHE BemiecTBa. [locnenoBarensHoe,
rapasuieibHOE, CMEIIAHHOE COETMHEHUE MTPOBOIHUKOB.

Pabora anextpuyeckoro Toka. 3akoH Jlxoyns—JIeHa. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DJIEKTPOABMKYIIASl CUJIa U BHYTPEHHEE COMPOTHBJIIEHWE MCTOYHHMKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOM) AyeKkTpuyeckoi nenu. KopoTkoe 3amMbIkaHue.

DNeKTPOHHAs MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUSI METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.



[TomympoBoiHuku. COOCTBEHHAsI U PUMECHAsI TPOBOIMMOCTD MOJTYIPOBOAHMKOB. CBOICTBA
p—n-niepexona. [loaynpoBOHIUKOBBIC TPHOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpaX M paciuiaBax dSJIEKTPOJHUTOB. IJNEKTPOIUTHYECKAS
U CCOIUAIs. DIEKTPOIIU3.

OneKTpuyecknil TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHbIA pa3psa. MonHus.
IIna3zma.

TexHuueckue ycTpocTBa M MPAKTHUECKOE IMPUMEHEHUE: aMIIepMETp, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKA, OJIIEKTPOHArpeBaTelbHbIC MPUOOPHI, JIIEKTPOOCBETUTEIBLHBIE  MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS,  BaKyyMHBI  JTUON,  TEPMHUCTOPbl U  (DOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COINPOTHUBIICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, ILJIOLIAIU
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

CMenaHHoe COeIMHEHUE TPOBOJHUKOB.

IIpssMoe wu3MepeHue HSIIEKTPOABIKYIIEH Cuiabl. KOpOoTKoe 3amplkaHUE TaJlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AYyXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUIIbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTUBIICHUS.

Habmroienue snekrpomnusa.

Me:xnpeameTHblie CBS3U

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce oCylIeCTBISIeTCA C Y4ETOM
COJIEpXKATEIBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTHKU, OMOJIOTHU, XUMHUHU, Teorpadun
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsamus, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAy4yHOTO MO3HAHUS:
SBIIEHUE, Hay4dHbIi (QakT, runoreza, ¢u3MUecKas BeJIMYMHA, 3aKOH, TeOpus, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHUM, MUHEHas (yHKIus, napabona, runepOona,
ux rpadMKu M CBOMCTBA, TPUTOHOMETpHUYECKHE (YHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJAECTBO, BEKTOPbl M MX IMPOEKUMH HA OCH KOOPJWHAT,
CJIO’)KEHHE BEKTOPOB.

buonocus: MexaHuueckoe IBIKEHHE B KUBOW mpupoze, Auddys3us, ocMoc, TEII000MeH
JKUBBIX OPTaHU3MOB (BUABI TEIUIONEpEaauu, TEIJIOBOE PABHOBECHE), DJEKTPUUYECKUE SIBIICHUS B
JKUBOU IIPUPOLE.

Xumus: OUCKPETHOE CTPOEHHUE BEIIECTBa, CTPOCHHME aTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJISIpHAsl Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEN U Ta30B, dJEKTPUUECKHUE CBOMCTBA
METaJUIOB, AIEKTPOIUTHUYECKAS TUCCOIMAIINS, TAIbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: mpeoOpa3oBaHue JBIKCHHM C MCIOJb30BAHUEM MEXaHHU3MOB, YUET TPEHHUS B
TEeXHHUKE, TMOANIMIHUKY, WCIOIh30BAaHUE 3aKOHA COXPAHEHHsI HMITylbca B TEXHUKE (pakera,
BOZIOMET | APYTHE), IBUTATEIh BHYTPEHHETO CTOpaHus, MapoBasi TypOrWHa, OBITOBOM XOJIOAMIbHHUK,
KOHJIULIUOHEP, TEXHOJOTUU MOJyUYEHUsSI COBPEMEHHBIX MaTEpPHUAJIOB, B TOM YUCJIE HAHOMATEPHAJIOB,
U HAHOTEXHOJIOTHH, DJIEKTPOCTAaTHYECKas 3aluTa, 3a3eMJICHHE JJICKTPONPHUOOPOB, KCEPOKC,
CTpYHHBIA TPUHTEp, OJJIEKTpOHArpeBaTelbHbIE NPUOOPHI, DIEKTPOOCBETHUTENBHBIE MPUOOPHI,
rajgbBaHUKa.



11 KJIIACC
Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThL. B3anMo1€iCTBHE MTOCTOSSHHBIX MAarHuTOB. MarautHoe mnone. Bexkrop
MarHUuTHOW MHAYKUUM. [[pyHIUI cynepro3uiiuy MarHuTHIX 1moJjied. JIMHUuM MarHuTHOM MHAYKIWH.
KapTuna nuHuii MAarHUTHOM MHIYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe mnoJie MPOBOJHMKA € TOKOM. KapTuHa JuHUIA HMHAYKIMA MArHUTHOTO IOJIS
JUTMHHOTO MPSIMOTO MPOBOJHKMKA U 3aMKHYTOT'O KOJIBIIEBOTO MMPOBOIHUKA, KATYIIKUA C TOKOM. OmBIT
Opcrena. BzaumopaencTBue mMpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenna, €€ MonyJib U HanpaBjieHue. [[BrkeHue 3apsyKeHHOM 4acTUIIbl B OJTHOPOJHOM
MarHuTHOM noje. Padora cubl JlopeHna.

SIBiieHne  AIEKTPOMArHUTHOM HWHAYKHUU. [lOTOK BekTOpa MArHUTHOM  WHIYKIHH.
DIEeKTPOABMKYILAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe »iiekTpuueckoe Iose. OJEKTPOABUXKYILAs CHJIA HHIAYKUUU B IPOBOJAHHKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBUKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIsl KaTYUIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoOMCTBA UM  NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MAarHUThI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YACTUII, MHIYKIIMOHHAS M1EYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozgeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYIIEH CHJIBI MUHIAYKIMH OT CKOPOCTH W3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pasnen 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cuctema. CBoOomHble MexaHuueckue Kosiebanus. [apMoHmueckue
konebOanus. llepuon, wacrora, amrmumryaa u (aza xonebanuil. [IpyXUHHBIH MasTHHK.
MaremaTruecKkuii MasgTHUK. YpaBHEHUE TapMOHMYECKUX KoseOaHuil. [IpeBpaiienue sHEpruu npu
TapMOHHMYECKUX KOJICOAHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE JJIEKTPOMATHUTHBIE KOJIeOaHWS B HA€aTHLHOM
KOJIeOaTeIbHOM  KOHTYype. AHAQJIOTHS MEXKAYy MEXaHWYECKUMH H  JJEKTPOMArHUTHBIMH
konebanusmMu. @opmyna Tomcona. 3aKOH COXpaHEHHUs SHEPTUU B HICATBLHOM KOJIeOaTeIbHOM
KOHTYDE.



[IpencraBiaeHne o 3aTyxaroUMX KosieOaHHUAX. BbIHYXJEHHblE MeXaHMYECKHE KoJeOaHus.
Pe3onanc. BeinyXaeHHBIE 3JIEKTPOMarHUTHbBIE KOJIEOaHMUS.

Ilepemennbii ToK. CHHYCOUIAJIBHBIN MEPEMEHHbIA TOK. MOIIHOCTH MEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancopmarop. IlpousBoacTBo, mnepegadya M MOTPEOJCHHE 3IIEKTPUUECKOW HHEPIUU.
OKOJIOTUYECKME PHUCKM IIPU MPOU3BOACTBE 3JIeKTpo3Hepruu. KynbTypa HUCHOIB30BaHUS
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HU.

TexHu4eckue yCTpOUCTBa U MPAKTUYECKOE IPUMEHEHHUE: MIEKTPUUECKUI 3BOHOK, T€HEPaTop
IIEPEMEHHOT0 TOK4, JIMHUHU JIEKTponepesay.

Llemoncmpayuu

HccnenoBanue mapamMerpoB KojeOaTenbHOW cucTeMbl (IMPYKUHHBIA WM MaTeMaTHYECKHH
MasITHUK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezoHanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcumiuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAlpsDKEHUsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mpu mOCIENOBaTEIbBHOM COEAVMHEHMM PE3UCTOpa, KaTyHIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamopnuvle pabomul

HccnenoBanue 3aBUCHMOCTH IEpUOJia MablX KoJeOaHUIl rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBanue MNEPEMEHHOIO TOKa B LENUM M3 IOCIEIOBATEIBHO  COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

MexaHuueckre BOJIHBI, ycloBUs pacripoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHEHUs U
JuinHa BousHBL. [lonepeunsie U mpooibHble BodHBL. VHTepdepenus n nudpakuus MeXaHMUeCKuX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHBL. YCIIOBUS M3JIY4YEHHs BJIEKTPOMarHUTHBIX BOJIH. B3anmHas
opueHraius BektopoB E, B, V B anexTpomarautHoi BoiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHEe,  MpeJIOMJIEHHEe,  mnoisdpu3auus,  Audpaknus,  uHTepdepeHuus.  CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBS3U U TeAEBUACHUA. Pagronokanmys.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHHuecKkne yCTpONCTBA M NPAKTHUECKOE INPUMEHEHHME: MY3BIKAJIBHBIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasi JMAarHOCTUKA B TEXHUKE W MEIUIMHE, pajgap, pPaguoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmionenue oTpaxeHus U MPeIOMICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YaCTOTOM KoJIeOaHUH.

HccnenoBanue CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTPaXXKEHUE, NPEIOMIIEHHE, MTOJSIPU3ALINS,
mudpakus, MHTeppEepeHIus.

Tema 3. Onmuxa



I'eomeTpuyeckas ontuka. [IpsMonvHeitHOE pacpoCTpaHEHUE CBETa B OJHOPOJIHOM Cpene.
JIyd cBera. To4euyHBI HICTOYHUK CBETA.

OtpakeHHe cBeTa. 3aKOHBI OTpa)keHUs cBeTa. [locTpoeHne H300paKEHH B IUIOCKOM
3epKae.

[Ipenominienue cBera. 3aKOHBI MpPEIOMIICHHS cBeTa. AOCOIMIOTHBIN MOKa3aTeNlb MPEIOMICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yrol MoJHOro BHYTPEHHET0 OTPAsKEHHUS.

Hucniepcust cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBer.

Cobwupatorue U pacceuBaromye JuH3bl. ToHkas muH3a. @OKYCHOE PACCTOSIHUE W ONTHYECKAs
cuna ToHKoM nuH3bL [locTpoeHue wn300pakeHHIl B COOMpAIONIMX W PACCEUBAIOIIMX JIMH3AX.
dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIC HCTOYHUKH. Y CIIOBHS HAOTIOICHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTE€PPEPEHLUHUOHHON KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceera. udpakiuontas pemeérka. Y cioBre HaOMIOIEHUS IIaBHBIX MaKCUMYMOB
NP MaJICHUH MOHOXPOMAaTHUYECKOTO CBETA Ha JU(PAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHUYECKHEe YCTPOHCTBA W TIPAKTHYECKOE MPUMEHEHHE: OYKH, JIyma, (oToarmapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAS ONTHKA, AU(pakinoHHas peméTka,
HOJIIPOU .

Jlemoncmpayuu

[IpssMmonuHEtHOE pacnpocTpaHeHue, OTpaXeHHE U TMpesoMieHue cBera. Onrtuyeckue
PpUOOPHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenue nudpakiuu certa.

Habmronenue nucnepcun cBera.

[TomydyeHue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHnnBl IPUMEHMMOCTH KJIacCHYeCKOM MexaHukH. llocTymnaTtsl cnenumanbHOM Teopun
OTHOCHUTEJIBHOCTH:  HMHBAPUAHTHOCTH  MOJYJA CKOPOCTH CBeTa B  BAaKyyMe, IIPUHIMII
OTHOCHUTEJIBHOCTH DWHINTEHHA.

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aM€EJIEHUE BPEMEHHU U COKPAILIEHUE JITTUHBI.

OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHIIbl. DHEPIUs MOKOSL.

Pasnea 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. @opmyna [Inanka cBs3u sHeprun (OTOHA C €ro YacTOTOH. DHEPrusi U UMIIYIbC
dboToHa.

OtxkpeiTe 1 uccnenoanue pororddexra. Onbitel A. I'. Croneroa. 3akoHbl GoTodddekra.
VYpaBuenune DitHmTeiHa 17151 hotodddekra. «KpacHas rpanuia Gorodddexra.



JaBnerue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue YCTpPOHCTBA M TMpaKTUYECKOe MpHUMEeHeHue: (OoTodaeMeHT, (OTOAATUUK,
CoJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbeiTel Pesepdopaa mo paccesnuto o -dactui. Ilmaneraphas
mognens aroma. [locrynatel bopa. M3nydyenue m mornomeHue (OTOHOB IMpH IMEPEXoj]ie aToMa C
OJIHOT'O YPOBHSI SHEpruu Ha Apyroi. Buael ciekTpoB. CEKTp ypOBHEN SHEPTHH aTOMa BOJAOPOA.
BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOU Ayalii3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.
TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBIA  aHAINU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHedvaTbiX CeKTPOB U3IIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HabGnronenue nuHeyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI, JTOKA3bIBAIOLINE CIOXHOCTh CTPOEHUs siapa. OTKpbITHE PaJOAKTUBHOCTH.
OmnpwiThl Pesepdopna mo omnpeneneHUIo coctaBa paguoakTHBHOro usnydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BivsHue paInoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.
OTkpbITHE NTpOTOHA U HeiTpoHa. Hyknonnas monens siipa ['eitsenOepra—MBanenko. 3apsn
anpa. MaccoBoe uucino sijgpa. M30Tomnst.
Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIM Oera-pacmaj. ['amma-usnmydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SIED.
SAnepubiit peakrop. Tepmosaepusiii cunTe3. [Ipobinembl M MEPCHEKTUBBl  SACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKH.
OnemeHTapHble YacTULIBI. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.
dyHnaMeHTanbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.
TexHuuyeckue yCTpOHCTBAa M IPAKTUYECKOE IMPUMEHEHHE: T03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLUX YACTHII.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Oranbl pa3BUTHs acTpoHOMUU. [IprKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHHUE ACTPOHOMUH.
Bun 3Bé3nnoro HebGa. Co3Be3nus, ipkue 3BE3IBI, IUNIAHETHI, UX BUIUMOE JBUKEHUE.
CosHeyHast cucTeMa.



Counie. ConHeuHas akTUBHOCTh. MicTrounuk sHeprun ConHua u 3BE€3/1. 3BE3/IbI, UX OCHOBHBIE
XapaKkTepUCTUKU. JlnarpamMma «CHEKTpajbHBIM KjacC — CBETUMOCTB». 3BE3Ibl TJaBHOU
MIOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTb ~ «Macca —  CBETUMOCTb» I 3BE3N  IJIABHOM
nocjea0BarelbHOCTU. BHyTpeHHee crTpoeHue 3BE€34. COBpPEMEHHBIE  IIPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOIoUMK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3 .

Muneunsiii [Iyte — Hama [Manaktuka. [lonoxxenne u aBuwxenue Connna B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa0O6ma. PaszGeranme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYXEHHBIM T1a30M C UCIHOIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN AJIs
OINpE/CNICHUsI TI0JIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/U
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0marmniee noBTOpeHne

Ponb Gu3uku 1 aCTpOHOMHUHU B SKOHOMHYECKOM, TEXHOJIOTHYECKOH, COITUAITBHON M 3TUYECKOM
cdepax IesTEIbHOCTH YeJIOBEeKa, POJib M MECTO (PM3UKU M aCTPOHOMHUU B COBPEMEHHOW HAyYHOMH
KapTUHE MHpa, poiib (U3NYECKOH Teopurd B (POPMUPOBAHMM TPEACTABICHUH O (HU3HIECKOH
KapTUHE MUpPA, MeCTO (U3MUYECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX PEJCTABICHUN O IIPUPOJE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usmku 06a3zoBoro ypoBHS B 11 Kilacce ocymecTBisercss ¢ y4ETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OUOJIOTUH, XUMHH, Teorpaduu
U TEXHOJIOTUH.

MeosicnpeOomemnuvle nowsmus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAy4yHOTO MO3HAHUS:
ABJICHUE, Hay4dHbI @QakT, runoresa, (u3Nueckas BeIUYMHA, 3aKOH, Teopus, HaOI0JIeHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHWe CUCTEMbl YpPaBHEHHMM, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
INPOEKIIMM Ha OCH KOOPJAMHAT, CIIOXEHHE BEKTOPOB, MPOM3BOAHBIE AJIEMEHTAPHBIX (QYHKIIMH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE IIIOIAaU IIIOCKUX GUryp U 00bEMa Tel.

bBuonozcus: snextpruyeckue sIBJICHUS B )KUBOUM MpPUpPOJE, KojebaTeabHble ABM)KEHUS B JKUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU NIPUPOAE, ACUCTBUE PaJllallii Ha )KUBBIE OPTaHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJEKYyJ, KpHUCTaJUIMYecKass CTPyKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHuUTHBIE TONIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX pyld, (HOTOChEMKA 3eMHOU
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozusi: MTUHUM DIIEKTPOIIEpENay, T'€HEepaTop MEPEMEHHOI0 TOKa, 3JEKTPOABUIATENb,
UHAYKIMOHHAs TIeyb, pajap, PpaJuonpuéMHHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHasl OaTapes.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 1O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBocHHE y‘-ICGHOl"O npeamMeTa «®Du3uKa» Ha YpOBHE CpCOHCTO O6IJ_IGFO 06pa30BaHI/ISI

(6a30BBIi YPOBEHB) JOIKHO 00ECIIEUUTH JOCTHKEHHE CIICTYIONTUX JIMYHOCTHBIX, METaNPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI



JInaHOCTHBIE pE3yJIbTaThl OCBOEHUS yueOHOro mnpeamera «Du3HMKa» TOJKHBI OTpaXarb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCs PYKOBOACTBOBAaThbCA C(HOPMUPOBAHHOW BHYTpPEHHEU
MO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHUEHTAIINH, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOILUX TPAJAULHUOHHBIM LIEHHOCTSM POCCHIICKOro oOLIeCTBa, paCUIMPEHUE KUZHEHHOTO
ONBITA U ONBITA JEATEIIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HAIPABJICHUI BOCHUTATEIbHON
JESITEIBHOCTH, B TOM UHUCIIE B YACTHU:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh ~ TPAKAAHCKOH  MO3UIMM  OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHATUHE TPATUIUOHHBIX OOIIEUETOBEYECKUX T'yMAHHUCTHYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO JESITEIbHOCTb B MHTEpPEcax TIPa)JaHCKOro OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE B3aUMOJICHCTBOBATH C COIIMATLHBIMA UHCTUTYTAMHU B COOTBETCTBHUU C UX (PYHKIIHSIMH
Y Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCTIMTAHMS

c¢(OpMUPOBAHHOCTh POCCUMCKON IPpa)KAaHCKON UACHTUYHOCTH, IATPUOTU3MA;

LEHHOCTHOE OTHOLIEHUE K IOCYJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUAM POCCUMCKUX YUEHBIX
B 00J1acTH (DU3UKH U TEXHUKH,

3)1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllMIO M MPUHHUMATh OCO3HAHHBIE PEUICHHS, OPHEHTUPYACh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B AESITEIbHOCTU YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

4)3cTeTH4eCKOro BOCIIMTAHMSA:

3CTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas 3CTETUKY HAYYHOIO TBOPYECTBA, IMPHUCYIIETO
¢buznueckoil Hayke;

5)TpynoBoro BocnuTaHus:

MHTEPEC K pa3IMuHbIM chepam npopeccuoHaNbHON AESITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢buzukol ¥ TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa3oBaHMIO B 00JacTH (PU3MKU Ha
MPOTSKEHUH BCEU KU3HU,

6)3K0J1I0rM4€eCKOr0 BOCTIUTAHUS

c(OpPMUPOBAHHOCTh  JKOJOTMYECKOM KYyJIbTYphl, OCO3HaHUE TIJ00AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHHE JIEUCTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE 3HAHUS LEIeH
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHHe OMbITa JAeSITeIbHOCTH KOJIOTHYECKOW HAMpaBI€HHOCTH Ha OCHOBE MMEIOLINXCS
3HaHM IO PHU3UKE;

7)UEeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoil HayKu;

OCO3HAHME LIEHHOCTH HAyYHOM JeATEeNIbHOCTH, TOTOBHOCTh B IpOLIECCE M3YUYECHHUs (PU3HKH
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUIyaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE N1eHCTBHS
Ba3oBble JJoruueckue AeiicTBUA:



CaMOCTOSITENIbHO  (POPMYJIMPOBaTh M aKTyalM3UpOBaTh MpobiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIIATh LENU NeSTeIbHOCTH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3palaThIBaTh IJIaH PEHICHUs MPOOJIEeMbl C YUETOM aHAM3a UMEIOLIUXCA MaTepUaIbHBIX U
HeMaTepuaibHbIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE pPE3YJbTATOB IIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBaTh W BBIIOJHATH pabOTy B YCIOBHUSX peajbHOro, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.
ba3oBble nccienoBarejbckue 1eiCTBUSA:

BJIQ/IETh HAYYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATHSAMH U MeTojamH (pusmdeckon
HayKH;

BJIQJIETh HaBBIKAMH Y4eOHO-HMCCIIEIOBATEIbCKOW U MPOEKTHOW MAEsTeNbHOCTH B 001acTu
($uU3KKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY IOMCKY METOJOB pEIICHUs 3a/1ady
bu3nYeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BJIAQJIETh BUJAMHU JIEATEIbHOCTU IO IOJYYEHUIO HOBOIO 3HAHMS, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3UYHBIX YU4EOHBIX CHTYaIMsX, B TOM YUCJIE MPU CO3AAHUU
y4eOHBIX TPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSA3HM U aKTyaJU3UpOBATh 3aJ1auy, BBIJABUTATh TUIIOTE3Y
e€ peleHus, HaXOAUTh apryMEHTHI JJIsl JOKa3aTeJIbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh apaMeTpbl
U KPUTEPUU PEICHHUS,

AQHAIM3UPOBATH IOJIYUEHHBIE B XOJI€ PEILEHUs 3a/aydl pe3yJbTaThl, KPUTUYECKH OLICHHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7audl B 00OPa30BATEIBHOU NEATEIHLHOCTH, B TOM
qrclie MPU U3YYeHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33J]a4H, JOMYCKAIOIINE albTepPHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIQ/IETh HABBIKAMU MOJY4YeHUs] MHPopManuu (U3HMUECKOro COAEpKaHMUS M3 HCTOUYHUKOB
pa3sHbIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIIATH IIOMCK, aHaliW3, CUCTEMATHU3alMI0 U
MHTEPIIpETalNI0 UHPOPMALMK Pa3IMYHbIX BUJOB U (POPM MpeacTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

MCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEeIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 3a/Jad C COOJIOAeHHEM TpeOoBaHUI
OPrOHOMUKH, TEXHUKU O€30MacHOCTH, THTHEHBI, PecypcocOepeKeHMs, MPaBOBbIX M ATHYECKHUX
HOPM, HOpM MH(OPMAITMOHHON 0€301acHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEPKAaHUS B Pa3IMUHBbIX GopMaTax ¢ y4ETOM Ha3HAuEHUs
uHpOpMAllUM M IENIEBOM ayJUTOpUH, BHIOMpas ONTUMAbHYIO (OpMYy TpEACTaBICHUS U
BU3YaIH3alUH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI IEATEIBHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallMi U CMSATYaTh KOHQIIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;
BBIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX WHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,



IIPUHUMATD LIEJIU COBMECTHOU NIEATENBHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBATH NEHUCTBUS
0 €€ MOCTHXKCHUIO: COCTABJIATH IUIAH JEWCTBUHM, pPacIpeleisiTh pOlIu ¢ Y4ETOM MHEHHU
YYaCTHHKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHUBATh KA4EeCTBO CBOETO BKJIA/Ia U KaXKJOT0 YYaCTHHUKA KOMaH/Ibl B OOIIMUN pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WJEU C IO3ULHUM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIIECTBIIATh [TO3UTUBHOE CTPATETNYECKOE MOBEJICHUE B PA3JIMYHbBIX CUTYaLMSIX, IPOSBIIATh
TBOPYECTBO U BOOOpa)KEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIEe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILECTBJISATh TMO3HABATEIBHYIO JAEATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIBHO COCTaBJIATh IUIAH PELICHHUS] PACUETHBIX M KAuye€CTBEHHBIX 3aad, IUIaH
BBITIOJTHCHHSI  MPAKTUYECKOW PAabOTBI ¢  y4ETOM HMEIONMIUXCS  PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JIeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBCHHOCTh 3a
pELICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IPYIUIIUU B 00acTU (DU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIHLHOCTH, OIICHHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIAJICTh HABBIKAMH TIO3HABATENHLHON pedIEKCUM KaK OCO3HAHMS COBEPIAEMBIX JCHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUIA;

WCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHMUMasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce nocTHKEeHMST TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI 1O (PU3HMKE IS
YpOBHSL cpeaHero oOmiero o0pa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEeIoiaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILMOHAIBHOE COCTOSHHE,
BHJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM AYMOIMOHAIBHON c(hephl, ObITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE TMOBEJIEHUE, CIIOCOOHOCTh aJanTHPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIIATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMW, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHIO II€JTH W YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SOMITATUH, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COITMATPHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHUS C JIPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peniaTh KOHQIUKTHL.



INPEJIMETHBIE PE3YJIBTATDI

K xonmy obOyuenus B 10 kjacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMepax poib U MecTO (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOM
HAay4YHOM KapTHHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B IPAKTHYECKOU
JEATEIIBHOCTH JIIOJEH;

YYUTBIBATh TPAHUIBI IPUMEHEHUS M3YUYEHHBIX (DPU3MUECKUX MOJENei: MaTepuanbHas TOYKa,
UHeplLUalibHas cucreMa oTcuéra, aOCOIIOTHO TBEPIAOE TENO, WJCAIbHBIM ra3, MOJEIN CTPOCHUS
ra3oB, )KUJKOCTEH M TBEPIBIX TEJ, TOYCUHBIH SJCKTPUUECCKUN 3apsl MPH peIIeHUH (U3UIECKUX
3ajad4;

pacrio3HaBaTh (PU3MUECKUE SBICHUS (TMPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHHs BEIIECTBA M DIEKTPOJUHAMMKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE ABIKEHHE, CBOOOHOE TTaICHHUE Tell, IBUKCHNE
[0 OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBUE Tell, Ju(pdy3us, OPOyHOBCKOE IBM)KEHUE, CTPOECHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHUEe o0bEMa TeNl MpH HarpeBaHUM (OXJIAXJIEHUH), TEIJIOBOE
paBHOBECHE, HCIApPEHHE, KOHACHCALWA, IUIABJICHHUE, KPUCTAJUIM3aLUs, KUIIEHUE, BIIAXXHOCTh
BO3/lyXa, IOBBIIIEHUE JaBJIEHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUSA r'a3a B U30IPOLIECCax, dJICKTPU3aLMs TEJ, B3aUMOJEHCTBUE 3aps10B;

OTIHCBHIBATh MEXAHMUYECKOE JIBIKEHHE, UCIIONB3Ys (PH3MUECKUE BETMUMHBI: KOOPINHATA, TYTh,
IIEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYJIbC Tella, KUHETU4ecKas dHEprus,
NOTEHIMATbHAs DJHEPrHsi, MEXaHWdyeckas padoTa, MEXaHW4YecKas MOIIHOCTb; IPH OMUCAHUU
IPaBUIbHO TPAKTOBATh (PU3NUYECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAYECHUS U €AUHULIBI,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMYUHY C APYTUMH BETHYMHAMU;

ONMCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€l U TEIUIOBBIE SIBICHUS, WCIOJb3YS
¢usnueckue BEIMYMHBL: JIaBJIEHUE Ta3a, TeMIeparypa, CpeaHss KUHETUYecKas JHeprus
XaOTUYECKOTO0 JIBWJKEHUS MOJIEKYJ, CPEIHEKBAJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJWYECTBO
TEIUIOThl, BHYTPEHHS SHEprusi, padora rasa, Ko3(QQHUIMEHT MOJIE3HOIO AEWCTBUS TEIJIOBOIO
JIBUTATENIS; IPY OMMCAaHUU NPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICT UCIIOIb3YEMbIX BEJIMYHH, UX
0003Ha4YeHMsI M €IMHUILBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (DU3HUECKYIO0 BEJITUUYHMHY C
JPYTMMH BEJTMYMHAM;

ONMCHIBATh H3YYEHHbIE 3JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE SIBICHUS
(mporecchl), HMCMONb3ysl (pU3MUECKUe BEIMUYMHBL: 3JEKTPUUYECKUN 3apsi, SJIEKTpUYEecKoe IO,
HaANpsDKEHHOCTD MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB; MIPH OMMCAHUU MPAaBUIBHO TPAKTOBAThH
(bu3nUecKuil CMBICT MCIIOJIB3YEMbIX BEIWYHMH, X 0003HAYeHUs M €UHMUIIBL; YKa3blBaTh (OPMYIIbI,
CBS3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMYUHAMU;

aHaTU3UpOBaTh (U3NYECKHUE IPOLECCHl U SBICHMS, MCIONb3ys (U3NYECKHUE 3aKOHBI U
NPUHLMIBL: 3aKOH BceMupHoro tsrotenus, |, Il u Il 3akonsl HploTOHa, 3aKOH coXpaHeHUs
MEXAHUYECKON PHEPrUM, 3aKOH COXPAHEHMsI UMIIYJIbCa, MPUHLUI CYNEPIO3ULUN CUJI, TPUHIUI
paBHOIIPaBUSl MHEPLUUATIBHBIX CHCTEM OTCUYETAa, MOJIEKYJISPHO-KHMHETUYECKYIO TEOPUI0 CTPOCHHUS
BELIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPIUH TEIJIOBOTO ABUKEHHS MOJIEKYJ
¢ a0CONIIOTHOM TeMIepaTypoil, IEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHSI dJIEKTPHUUECKOTO
3apsaa, 3akoH KynmoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAXKEHHE U YCIOBHS (IpaHUIlbl, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPUHIMIBI JEHCTBUS MALIMH, TPUOOPOB U TEXHHUUECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MacCHOrO MCIIOJIb30BAHUS B TOBCEAHEBHON KU3HU;

BBIMOJIHATh OKCHEPUMEHTHI 0 HCCIEA0BAaHUIO (U3NYECKHX SIBJICHUH W MPOIECCOB C
MCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHM, TpHU 3TOM (GOpMYyIUpOBaTh MpodiieMy/3agauy
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, cOOMpaTh YCTaHOBKY M3 NPEAJIOKEHHOTo 000pyIOBaHUS,
MPOBOAMTH OMBIT U (OPMYIUPOBATH BHIBOIBI;



OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MepeHUsl (PU3NUECKUX BEMYHH, IPU ITOM BHIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUsT M HUCIOJIb30BaTh HM3BECTHBIE METOJbI OLIEHKU MOTPEIIHOCTEH
W3MEPEHHI;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIWYMHAMHU C HCIOJIB30BAaHHEM IPSMBIX
U3MEpPEHMl, MpU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThl IMOTYYCHHON
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJE TAOJHIl U TPaQHKOB, J€IaTh BBIBOABI 110 pE3yabTaTaM
UCCJIEJIOBAHMUS,

coOmonaTh mnpaBuiaa O€30MacHOro Tpyda MNpH TNPOBEICHHHM HCCICIOBAHUNA B pPaMKax
yu4eOHOr0  JKCIEepUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM M  MPOEKTHOM  JESTENbHOCTH €
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pelaTh pacu€THbIC 3a7]a4i C SIBHO 33JJaHHON (U3NYECKOM MOJIENbI0, UCIIONIb3Ys (hHU3NUecKue
3aKOHBI W MPHUHLUIBI, HA OCHOBE aHAlIM3a YCJOBUS 33Ja4d BHIOMPATh (U3NYECKYI0 MOJEb,
BBIICTATh (U3MUECKHE BENUYMHBI U (OpPMYINbI, HEOOXOJuUMbIe UIsi €€ pelleHHs], MPOBOJIUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOJIYYEHHOTO 3HAUYCHUS (PU3HMUECKON BEITUYHHEI;

peliaTth KayeCTBEHHbIC 3a/layd: BBICTPAMBATh JIOTUYECKHM HEMPOTHUBOPEUYUBYIO LIETIOYKY
pacCyXJI€HH ¢ OMOPO HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SIBIICHUS,

MCIIONIb30BATh MPH PEUICHUH y4eOHBIX 3a/71a4 COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKa, CTPYKTYpPUPOBAaHMs, HWHTEpPIpPETALMd M MPEACTaBICHHUs] Y4eOHOH M HaydyHO-
MOMYJISIPHON MH(POPMAINH, MMOJTYYSHHON U3 Pa3iINMYHbIX UCTOYHUKOB, KPUTHUECKHU aHAJIU3UPOBATH
MOJIy4aeMyt0 HH(POPMAIHIO;

IPUBOJIUTH TMPHUMEPHl BKIAJa POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM JKMU3HU Ui 00ecredeHUs
0€30MacHOCTH MpHU OOpALICHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOICTBaMH, Uil COXpPaHEHHS
3JI0POBBS U COOJIIO/ICHUS HOPM DKOJIOTUYECKOTO MOBEACHUSI B OKPY KaIolIeil cpeie;

paboTaTh B IPYMIE C BHIIOJHEHUEM Pa3IMUHBIX COLUAIbHBIX POJEH, IIaHUPOBATH padoTy
TPYOIbl, palMOHAIBHO pacHpeleNaTh OO0S3aHHOCTM M IUIAHUPOBaTh  JESATEIBHOCTH B
HECTaHJApPTHBIX CHUTYaIUsX, a/leKBaTHO OLICHMBATh BKJIAJ KaXXJAOr0 M3 YYaCTHUKOB TPYIIbl B
peleHre paccMaTpruBaeMoil pooIIeMBl.

K xonmy obyuenust B 11 kjacce nmpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JEMOHCTPUPOBaTh Ha MPUMEPAX pPOJb MU MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOIOTUN, B MPAKTHUECKON
JeSTeIbHOCTH JIFOJIeH, 1I€JI0OCTHOCTD U €AMHCTBO (PU3UYECKOM KapTUHBI MUPA;

VUUTHIBAaTh TPAaHUIBI MPUMEHEHHMS] HW3YYCHHBIX (U3MUECKUX MOJENEH: TOYEUHBIH
AIIEKTPUYECKUH 3aps], Jdy4 CBETa, TOUCUHBI HICTOYHUK CBETA, A/IEpHAs MOJIETb aToMa, HyKJIIOHHAs
MO/IeNIb aTOMHOTO si/ipa MU pelleHUH (PU3NYECKUX 3a/1aY;

pacrio3HaBaTh (pu3nueckue SBIEHUSA (MPOIECChI) M OOBIACHATH HMX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (M3MKH: 3JIEKTpHUYecKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JeWCTBUS TOKa, B3aMMOJEHCTBHE MAarHuTOB, 3JEKTPOMAarHUTHAs
UHAYKIHS, JEHCTBHE MAarHUTHOTO TIOJIS Ha TPOBOJAHMK C TOKOM M JIBHXKYIIUICS 3apsii,
AIIEKTPOMAarHuTHbIE KOJeOaHHs U BOJHBI, NPSIMOJIMHEHHOE PacIpOCTpaHEHHE CBETa, OTPaKeHUE,
npejgoMiieHue, uHTepdepeHus, Iupakuus ¢ MOJsApHU3allus CBEeTa, JUCHEpCUs CBETa,
dotoanexkrpuuecknii dpdext (hoTodrddeKkT), cBeTOBOE NaBlIeHHE, BOZHUKHOBEHHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

ONKCHIBaTh HM3y4YEHHBbIE CBOMCTBAa BeUIeCTBAa (AJIEKTPUUYECKUE, MArHUTHbBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTb PA3JIMYHBIX CpPEA) U 3JIEKTPOMArHUTHBIC SIBJICHUS (IIPOLECCHI),
UCHONB3YSl  (PU3WYECKUE BEJIMYHMHBL: JJIEKTPUUYECKHI 3apsl, cujaa TOKa, DSJIEKTPHUUECKOe
HanpsDKeHUe, 3JIEKTPUUYECKOe CONPOTHUBIEHHE, PA3HOCTh MOTEHIMANIOB, 3JEKTPOJBMKYILAS CHIIA,
paboTa TOKa, MHAYKLUS MarHUTHOTO MOJs, cuwia Amiepa, cwia JlopeHla, HWHAYKTUBHOCTh
KaTyIIKH, SHEPrusl 3JEKTPUYECKOro M MAarHUTHOTO IIOJIeH, Mepuoj W 4YacToTa KoieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U cujia TOKa B MPOLIECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX



KosieOaHnl, (POKYCHOE pacCTOSHME M ONTHYECKas CWiIa JIMH3bI, IPHU ONHUCAaHUM IPAaBUIBHO
TPaKTOBaTh (PM3UUECKUN CMBICI HCIIOJIb3YeMbIX BEJTMUMH, UX 0003HAUYEHUS U €AMHUIIbI, YKa3bIBATh
(bopMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMH BEITUUYNHAMY;

OIKCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIIONb3Ys (PU3MUECKUE BETUUNHBL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPrusl U UMITyJIbC (POTOHA,
NepUo IOoJIypacnaaa, PHEPrusl CBSI3M ATOMHBIX sJE€p, IPU ONHUCAHUM IPABUIBHO TPAKTOBATH
(Gu3n4ecKnil CMBICI MCIIOJIb3YEMbIX BEIMUYMH, UX 0003HAYEHMS U €IMHMIIbI, YKa3blBaTh ()OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMYHMHY C JIPYTMMHU BEITUYMHAMH, BBIYHCISATH 3HAYCHUE
(bu3n4eCcKoil BEITMUNHBL;

aHATU3UPOBaTh (U3NYECKHUE TIPOLECCHl W SBICHHSA, HCIONB3YS (U3NYECKHE 3aKOHBI M
IPUHLMIBL: 3aK0OH OMa, 3aKOHBI IIOCIEN0BATENIBHOTO U MAPAJUIEIbHOIO COEAMHEHNS IIPOBOIHUKOB,
3akoH JIxoymsa—JleHna, 3akOH OJEKTPOMArHUTHOM  MHIAYKLUH, 3aKOH IIPSIMOJIMHEWHOIO
pacpoCTpaHEHUs] CBETA, 3aKOHbI OTPAXXEHMS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, YPaBHEHHE
OnnmreitHa i Gorodddexra, 3aK0H COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPaHEHHUs IIEKTPUUYECKOTO 3apsA/ia, 3aKOH COXPaHEHUsI MaCCOBOT'0O YMCIIa, TOCTYNaThl bopa, 3aKkoH
paZIMOAaKTHBHOTO pacmajna, NpU OSTOM pa3iIndyarh CIOBECHYIO (OpPMYTHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUS (TPaHULbl, 00JIACTH) IPUMEHUMOCTH;

OIpEEIATh HANPaBIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO I0JI IPOBOJIHUKA C TOKOM, CHJIbI
Awmriepa u cuibl JlopeHna;

CTPOUTH U OIIUCHIBATH N300paKeHHE, CO3/1aBaEMOE INIOCKUM 3€pKajIOM, TOHKOW JIMH301;

BBINOJIHATh OKCHEPUMEHTHl 110 HCCIEI0BaHUIO (U3NYECKUX SBJICHUH U NPOLIECCOB C
HCTIOJI30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYIHUPOBAThH MpodiieMy/3anaqy
U TUIOTe3y Y4eOHOro 3KCIIepUMEHTa, coOMpaTh YCTaHOBKY M3 IPEAJIOKEHHOTro 000pyIOBaHUS,
IIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATh NPSAMbIE U KOCBEHHBIE NU3MEPEHUs (PU3NYECKUX BEIUYMH, [IPU 3TOM BBHIOUPATh
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIO0JIb30BaTh M3BECTHBIE METOJbl OLIEHKU MOrPEUIHOCTEH
U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTU (PU3MUYECKUX BEJIIMYMH C HCIOJIb30BAHMEM IPSIMBIX U3MEPEHMIA:
OpU 3TOM KOHCTPYUPOBATb YCTaHOBKY, (PUKCHpPOBATh pe3yJbTAaThl IOJYYEHHON 3aBHUCHMOCTH
¢u3nUYeCKUX BEJIMYMH B BUJIE TaOIHUI] U rpauKOB, JeN1aTh BBIBOBI 10 pe3ysIbTaTaM UCCIIEJOBAHMUS;

coOmoaTh NpaBuia 0O€30MacHOro Tpyda HpU TMPOBEACHUM MCCIEJOBAHUA B paMKax
y4eOHOro  3KCIEepUMEHTa, Y4eOHO-MCCIEIOBAaTENbCKOM M  TMPOEKTHOM  JESATENbHOCTH  C
UCTIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOMCTB U 1aOOPaTOPHOI0 000PYAOBaHUS;

pemath pacy€THbIE 33JJa4M C SIBHO 3aJlaHHON (U3NYECKON MOJIeNbI0, UCIIOIb3Ys (hPU3NUEcKHe
3aKOHBl M MPHUHLUIBI, Ha OCHOBE aHaiM3a YCJIOBHUSA 33Jayd BHIOMPATh (PU3MUECKYIO MOJIEINb,
BBIIETATh (PU3MUECKUE BENUYMHBI U (OpPMYINbI, HEOOXOAUMBIE UIsl €€ pelIeHHs], MPOBOJIUTH
pacy€Thl U OLIEHUBATh PEAIbHOCTH MOJIYYEHHOTO 3HaUeHUs (PU3MUECKON BETUYHMHBI;

pemarth KauyeCTBEHHBbIE 3a/ayd: BbBICTpAUBaTh JIOTMYECKH HENPOTHBOPEUUBYIO LEMOYKY
paccyXIeHU ¢ ONopoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBJICHUS;

UCIIOJIb30BaTh MPH PEUICHUH y4eOHBIX 33/7a4 COBPEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUN
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIPETAllMd U MpPEJACTaBIeHUs Y4eOHOH M HaydHO-
MOMYJSIPHON MH(pOPMAIMH, MMOJTYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh
HoJy4aeMyro HH(opMaIuo;

OOBSACHATh NMPUHIUIBI AEUCTBUS MAIllWH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh
yCIIOBHA UX 0€30M1acCHOTO MCIIOJIb30BAaHMs B TOBCEJHEBHOM JKU3HU;

NPUBOJIUTH MPHUMEPHl BKIAJa POCCHICKUX M 3apyOekHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM KU3HU AJI 00ecreueHus
6€30MacHOCTH MpHU OOpalleHUH C MPHOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXpAHEHUS
3JI0POBbsI U COOJIIOJICHNSI HOPM 9KOJIOTHYECKOT0 MTOBEIEHUS B OKPYXKAOLIEH cpene;

paboTaTh B TpyHIe C BBHIMOJIHEHUEM Pa3IHMYHBIX COLMANBHBIX POJeH, IMIaHUPOBaTh paboTy
IpyNIbl, pPAlMOHAIBHO PACHPENENATh OOSN3aHHOCTM M IUIAaHUPOBaTh  JEATEIBHOCTH B



HECTAHAAPTHBIX CUTYyalUsX, aJCKBaTHO OLIEHUBATh BKJIAJ Ka)JOr0 M3 YYaCTHHUKOB IpPYMIbI B
pelIeHne paccMaTpuBaeMoil MpoOIIeMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (uudpossbie)
n/m | PA3AeI0B H TEM Beero Konrpoasnsie IIpakrnuyeckue 06pa30BATEIBHBIE
MpOorpamMmsbl padoThI padoThI pecypesr
Pazgea 1.OU3UKA U METOAbI HAYYHOTI'O IIO3HAHUASA
®dusuka u
11 METOEI 2 bubnunorexa LIOK
' HAYYHOT'O https://m.edsoo.ru/7f41bf72
MMO3HAHUS
Hroro no pazueny 2
Pa3zgen 2.MEXAHUKA
bubmuoreka [{OK
21 | Kumematuia > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.2 Junamuica ! https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3  coxpaHEHUs B 6 1 1 EH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41bf72
MEXaHUKE
Htoro no pazneny 18

Pa3znea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI
31  MOIEKyJIpHO- 9 1 bubmuoteka [IOK
' KHHETHYECKOU https://m.edsoo.ru/7f41bf72
TEOPUH
32 OcCHOBBI 10 1 bubmuoreka [{OK
' TEPMOTUHAMUKH https://m.edsoo.ru/7f41bf72
ArperatHbie
I Bl BuGnorera LIOK
' ' https://m.edsoo.ru/7f41bf72
®azoBbie
TIEPEXOIBI
Hroro no pazgeny 24

Paznea 4.9JIEKTPOANHAMHUKA

bubnunorexa LIOK
4.1  Omexrpocratuka 10 1 1 https://m.edso0.ru/7f41bf72
IlocTossHHBIH
42 tox Toars 12 i O
: . https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX
cpemax
Hroro no pasaeny 22
PesepBHOE BpeMst 2
O011ee KOIUYECTBO 68 4 4

9acoB I10 MPorpaMmme
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11 KJIACC

Pa3znen 4 KBAHTOBASA ®U3UKA

KoanuecTBo 4acoB DJIeKTPOHHbIE
HanmenoBanue
Ne a3/1eJI0oB U TeM K II (Hn¢p0BbIe)
o/ p . Ilor B e Beero OHTpﬁo.JIBHLI( paKTﬁnquKm 06pa3OBATETbHEIE
porp paGoThI pa6oThI pecypcebi
Paznen 1.2JIEKTPOAUHAMUKA
11 g/{;er::: R 11 1 3 bubmorexa LIOK
' P https://m.edsoo.ru/7f41c97¢
AHAYKLIUS
Hroro no pazueny 11
Pasznen 2. KOJEBAHUS U BOJIHBI
21 | oncnomsme | 8 bubmorexa LIOK
' https://m.edso0.ru/7f41c97c
KoJIeOaHus
22 | snocrpoummnse | 5 1 BuGmtorexa LIOK
' https://m.edsoo.ru/7f41c97c
BOJIHBL
bubmuoreka [JOK
2.3 | Omruka 10 3 https://m.edso0.ru/7f41c97¢c
Wroro no pazneny 24
Pasznen 3.0CHOBBI CHEI.IHAJILHOﬁ TEOPUU OTHOCHUTEJIBHOCTH
31 OTEISOEII:II CICHHATEHON 4 1 bu6mmoreka [IOK
' p https://m.edso0.ru/7f41c97¢
OTHOCUTEIBHOCTH
Hroro no pasneny 4

DneMeHThI
ACTPOHOMHH U
acTpou3uKu

5.1

Hroro no pazneny

7

7

1

41 DJIEeMEHTHI KBAaHTOBOM 6 bubmuorexa [JOK
' OTNTHKHU https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 Atommoe 1po > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

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

Pa3znen 6.OBOBIIAIOIIEE IOBTOPEHUE

O06o0maroree
MOBTOPECHHE

Hroro no paszueny
PesepBHOE Bpems

O0111ee KOJIMYECTBO YaCOB 110
nporpamme

4

4
3

68

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

10 KUIACC
KounuectBo yacos JJ1eKTpO e OBbI€
Ne T IIpodopuenranus g TPOHHbIC UHBPOBLI
1w/ €Ma ypoka Konrpoabnbsie IIpakruuyeckue oopasoBaTe/IbHbIC
pecypcsbl

L Hayamme weromm mosmamn Bubmotexa LIOK

1 A https://m.edsoo.ru/ff0c32e2
OKpY’KaloIllero Myupa
Poine 1 MecTo dusuku B

5 (hopMUPOBaHUH COBPEMEHHOU bubnnoreka [JOK
HAYYHOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JESITeIbHOCTU JTIOACH
MexaHuueckoe TBUKEHHE.

3 OTHOCUTENHHOCTh MEXaHUUYECKOTO bubnuotexa [JOK
nBrokeHus. [lepemernenue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

P — ubmiorera LIOK
. ' A P https://m.edso0.ru/ff0c3620
paborta

5 PaBHOYCKOpEHHOE PSAMOIMHEHHOE bubnuoreka [IOK
JBHKECHHE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHue. Y CKopeHue bubnuorexa [JOK
CBOOOHOTO MaeHUS https://m.edsoo.ru/ff0c39cc
Kpusoxueiitioe ABIDRCHIC. IIpodopuenrtammonnsii =~ bubanorexa LIOK

7 JIBu>keHne MaTepUaIbHOM TOUKH 110 )

MHUHAMYM https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
[Ipunuun otHocuTenbHOCTH ["anunest. Bubnorexa [TOK
8 WNuepunanpHble CUCTEMBI OTCUETA.

[Tepsslii 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuna. [Ipuniun

9 CyNEpIO3HUIMU CWI. BTOpoH 3ak0H bubmmorexa [IOK
' y https://m.edsoo.ru/ff0c3be8
HproToHa 1151 MaTepuanbHOW TOUKU

10 Tperun 3akoH HproTOHA 1U11 bubmuoreka [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna TpodopueHranuonnsii  Bubmiorexa [IOK

11 TsKecTd. [lepBas kocMudeckas )

MHUHAMYM https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18

13 Cuna conporumrems mon s Bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJla B KUAKOCTH WIH rase
[TocTynarenbHOE M BpalareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bu6nmoreka [JOK
MowmenT cuibl. [11e4o cubl. https://m.edsoo.ru/ff0c41a6
VYcoBus paBHOBECHUS TBEPIOIO TeJla
NMnynsc MmaTepuaibHOM TOYKH,

15 CHUCTEMBI MAaTEPUAIbHBIX TOYEK. [Ipodopuentanmonnsiit ~ bubmuoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI MHUHAMYM https://m.edsoo.ru/ff0c43d6
UMITysbca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckas sneprus bubnnoreka [JOK
MaTepuaabHOW TOUkH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUuu
[TorenmmanpHas YHEPTHS.

[loTenuumanpHas SHEPTHs YNpyro BuGmorexa [IOK

17 ne(OpMUPOBAHHOU MPY>KUHBI.

[TorennuanbHast sHeprus Tena BOIU3U
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a
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18

[loTeHuManbpHbIE U HEMIOTCHIMAIBHBIE
cuiibl. CBA3b paboThHI
HENOTECHLNAIbHBIX CHJI C
HU3MEHEHUEM MEXAHUYECKOU dHEPTUn
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU IHEPTUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

22

JlaGopaTopHas pabota
«HMccnenoBanue cBsi3u pabOTHI CHIIBI
C U3MCHEHUEM MEXaHUYECKOM
SHEPTHUU Tella Ha IPUMEpe
PacTsSHKCHUST PE3HHOBOTO KT'yTa)

KonTponbHas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

OCHOBHBIC TIOJI0KEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
BbpoynoBckoe nBmxenue. Auddysus
XapakTtep ABUKEHUS U
B3aMOJJIECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, XKUIAKOCTEN
U TBEPIBIX TENI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?2

23

24

Macca monekyn. Konuuecto
BeniectBa. [locrosiHHas ABoragpo
TenoBoe paBHOBecue. Temneparypa
u e€ usmepenue. llkana remneparyp
Henscus

[IpodopuenranroHHbIH
MHUHAMYM

25

26

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOGcomoTHas TeMIieparypa Kak Mepa
CpelHEeW KMHETUYECKON SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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JBUKEHUS] MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

27 3akoH JlanmbToHa. ['a30BbIC 3aKOHBI
JlaGopaTopHas paboTta

28 «MccnenoBanre 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSIHUS
Pa3peKEHHOTO Ta3a»

29 N3onponeccel B MACAIBHOM Ira3e U uxX bubnnorexa [JOK
rpaduIecKoe PeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpenHnss sueprus
TEPMOJAMHAMUYECKOU CUCTEMBI U

30 crioco0nI e€ m3MeHeHus. KonnuecTBo bubmuorexa [JOK
TEIUIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUsl OJHOATOMHOTO UJEAILHOTO
rasa

31 Bunsl Tennonepenaun bubmaorexa LJOK

https://m.edsoo.ru/ff0c5¢c36
VY enbHas TEMIOEMKOCTh BEIIECTBA.

32 KonunuecTBo TennoTsl npu bubnuoreka [IOK
Terionepenave. AauadaTHbIin https://m.edsoo.ru/ff0c5c36
po1iecc
IIepBbIil 3aKOH TEPMOAVMHAMUKH U €T0 bubnuoreka [IOK

33 )

MPUMEHEHHE K H301poieccam https://m.edsoo.ru/ff0c5efc
H TUMOCTB IT B B
34 r[pelfl)lfgz[ae B;)(():poﬁ 13)2113;1({:(:0 bubmorexa HOK
' https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKHI

35 [Tpunmun nevicreus u KT/ TenmoBoi bu6mmorexa [IOK
MaIIHHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ{

37 DKOJIOTHYECKHUE TPOOIEMBI [IpodopueHTarmOHHBIN
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TEIUIOHEPTETUKH MHUHHMYM
38 O6o06matomuii ypok «MosekysipHast bubmmoreka [JOK
¢buznka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
30| oy e, Oomoss buGmorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKHI
40 [TapooGpa3oBaHue U KOHICHCAIIUS. bu6mmoreka [IOK
Wcniapenue u KueHue https://m.edsoo.ru/ff0c63b6
1| e sowres, Hacsmons BuGmorexa LIOK
map Ayxa. = https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammueckue u
aMOQq)HHe Tei1a. AHH3OTPOIIHS [Mpodopuenranmonnsii = bubmmoreka [[OK
42 CBOUCTB KpuCTa/LIOB. JKunkue .
MHHAMYM https://m.edsoo.ru/ff0c65f0
Kkpuctaiibl. COBpeMeHHbIE
MaTepHuabl
15| Vemmman vemts maamert bunorexa LIOK
& : https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [IOK
44 VPpaBHeHuE TeMI0BOro dananca https://m.edsoo.ru/ff0c6820
g | e S Buorera LOK
DAL A p https://m.edsoo.ru/ffOc6bcc
3aps/IoB
46 E(E)J'? BOH:;IOKHI;;?I: H;;‘Eg: KCI/(I))I;I aHEHM bubmorexa LIOK
YTPOBOUTHICH. p https://m.edsoo.ru/ff0c6bce
AIEKTPUIECKOTO 3apsiaa
BSaHMOHeHCTBHeS%pﬂHOB.3aKOH ] Bubnmorexa [JOK
47 Kynona. ToueuHbIN ANEKTPUUECKUN

3apsi

https://m.edsoo.ru/ffOc6ced
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpsk€HHOCTD 3JIeKTPUYECKOro
noss. [IpuHImMn cynepno3unuu
AJIEKTPUYECKUX MoJeun. JInnun
HaIPsHKEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6df2

49

50

51

Pabota cwit ajeKkTpocTaTH4ecKoro
noid. [lorenuuman. Pa3zHocts
OTEHIAATIOB

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM I10JIC.
Z[I/ISJ'IeKTpI/I‘-ICCKaSI IMPpOHUIIACMOCTDb

OnexrpoeémkocTh. Konnencarop

[IpodopuenrannoHHbIH
MUHUMYM

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

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

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

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCAaTOpa. DHEeprus
3apsKEHHOT0 KOHIEHCaTopa

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

53

54

JlabopaTtopHas pabota "3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJILHOTO
anmapara, CTpyMHOr0o IpHHTEpA.
DnexTpocTaTUdecKas 3aluTa.
3a3eMIIeHHe AIEKTPONpUuOOpPOB

55

DIIEKTPUYECKHI TOK, YCIOBHS €70
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cwuita Toka. Hampsixenue.
Conporusnenue. 3akon Oma Jist
yJacTKa Ienu

[IpodopueHTanmoHHbIN
MUHUMYM

56

[TocnemoBarenbHOE, TAPATIIEIBHOE,
CMEIIIaHHOE COETMHEHUE
poBOAHKUKOB. JIaboparopHas paboTa

0.5

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



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

«HSy‘I@HHC CMCIIaHHOI'O COCIUHCHU
PE3UCTOPOB»

57

PaboTa 1 MOITHOCTH IEKTPHUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 ITOJIHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenue D/IC ucTouHuKa TOKa U
€ro BHYTPEHHETO COPOTUBICHUS

[IpodopuenrannoHHbIH
MUHUMYM

0.5

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

59

KonTponbhas padota no teme
"DnekTpoauHaMuka' /
Bcepoccuiickas npoepouHas pabota

bubmuoreka [JOK
https://m.edso0.ru/ff0c8c56

60

Oo6o06maromuit ypox
«DQNeKTpOIMHAMUKAY /
Bcepoccuiickas nmpoBepouHas pabota

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

61

62

63

DneKTpOHHas IPOBOJANMOCTD
TBEPJBIX METAIJIOB. 3aBUCUMOCTD
CONPOTHUBJICHUS] METAJIIIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTh

DNEeKTpUUECKUH TOK B BaKyyMe.
CBoucTBa 2JIEKTPOHHBIX ITyYKOB

ITomynpoBOIHUKH, UX COOCTBEHHAS U
MIPpUMECHas MPOBOAUMOCTh. CBOUCTBA
p—n-nepexona.
[TonynpoBOIHUKOBBIE TPUOOPHI

[IpodopuenranroHHbIN
MHUHAMYM

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

65

DIEeKTPUYECKUH TOK B pacTBOpax M
pacriaBax 3J€KTPOJIUTOB.
ONeKTpoIuTHYECKAs JUCCOLMALUS.
OnexTponaun3

3J'ICKTpI/I‘-ICCKI/II/IV TOK B ra3sax.

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

CaMOoCTOSTEIIbHBIN U
HECaMOCTOSITENIbHBIA pa3psl.
Momnnawus. I1na3zma

DneKkTpudecKue npudopsl U

https://m.edsoo.ru/ffOc84ae

YCTPOMCTBA U UX MIPAKTHUUECKOE [Ipodopuenranmonnsii  budmmoreka [JOK

66 1 )
npuMeHeHue. [IpaBuia TeXHUKH MUHAMYM https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbnas pabota no teme

67 «Qnekrpocraruka. [TocTosHHBIM 1 bubnnorexa [HOK
AIIEKTPUUYECKUil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3NUYHBIX Cpeaax»

68 O6o06maromuii ypok mo temam 10 1 bubmmoreka [JOK
Kjacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KUIIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Jl;r;')n Tema ypoka Beero Kounrpoubusie IIpakTuueckue Hpogopuenrauus oOpa3oBaTe/IbHbIE
padoThbI padoThbI pecypcbl
[TocTosiHHBIE MATHUTHI M UX

1 B3aUMO/ICCTBUE. MarHuTHOE TOJIE. 1 bubnuorexa [JOK
BekTop MarHUTHOM MHITYKIIHH. https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHOW MHAYKIWU
MarauTHo€e noJie MPOBOIHUKA C

2 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoericTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnunoreka [JOK
MarHUTHOTO TIOJISl KATYIIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MArHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [JOK
«MccneqoBanue nencTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME€ MArHUTHOTO TOJIS HA

5 JBHXKYIYIOCS 3apSDKEHHYIO YaCTHUILY. 1 [Tpodopuenrtanumonnsii = bubmmnoreka LHOK
Cuia Jlopennia. Pabora cusl MUHHUMYM https://m.edsoo.ru/ff0c9df4
Jlopenua
DNeKTpOMAarHUTHAS] WHYKIIHSL.

IToTOoK BEKTOpa MarHUTHOM
6 unaykuuu. DJ1C naaykuun. 3akoH 1

3JIEKTPOMAarHUTHOW MHYKIIUN
®Dapanes



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

JlaGopaTtopHnas pabota
«HccnenoBanue sIBJICHUS
AJIIEKTPOMArHUTHON MHTYKIIHN)

NuaykTuBHOCTH. SBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUU. DHEPrust
MarHUTHOTO OJIA KAaTYHIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

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

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbBIX YaCTHII,
WHIYKIMOHHAs IIeYb

[TpodopuentanmoHHbII
MUHUMYM

10

O6o6maromuii ypok «MarautHoe
nose. DIeKTPOMarHUTHAs

WHIYKIUSD)

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

11

KonTponbHas pabora no teme
«MarauTHoe 10J1€e.
3J'I€KTpOMaFHI/ITHa$I I/IHIIYKHI/ISI»

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

12

CB00OOHBIE MEXaHUUECKHE
Konebanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCCHI TPy3a»

14

KonebarenbHbid KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs B

[TpodopuenTaimoHHbIi
MHHAMYM

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
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

UIealbHOM KOJIe0aTeIbHOM KOHTYPE.
Amnanorus MCKAY MCXaHUYCCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU
®opmyna Tomcona. 3akon

COXPAHEHUSI PHEPTHHU B UJICATBHOM
K0JIeOATEIbHOM KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasnenue o 3aTyxarmux
KoseOaHusx. BelHyXIeHHBIE
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BoinykeHHBIC 2TIEKTPOMAarHUTHBIC
KoJieOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbin Tok. CHHYCOUJANbHBIN
MEpPEMEHHBIN TOK. MOIITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILEE 3HAYEHHUE CUIIBI TOKA U
HaIpsHKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponsBoscTso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

[TpodopreHTanmoHHbIH
MUHHUMYM

19

20

YCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIYECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKA, TUHUH JIEKTpoIepeaay

DKOJIOTMYECKUE PUCKHU ITPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
AJIEKTPO3HEPTUHU B TOBCETHEBHOU
KU3HU

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

21

MexaHnueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.

[TpodopuenTaimoHHbIi
MHHAMYM

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

CKopocThb pacnpoCTpaHEHHS U JUTMHA
BOJIHBL. [lonepeunsie 1 mpo0JIbHbBIE
BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh

bubmuorexa [JOK

22 3Byka. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
| Socmmosarm: s Busorea 101
‘ https://m.edsoo.ru/ffOccfe0
9JIEKTPOMArHUTHBIX BOJH
[IpuHIMTIB PaANOCBS3U U
24 TesneBueHUs. Pa3BuTne cpeacts
cBs3u. Pagnonokarust
o5 KoHntpoinbHas padora «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpoOCTpaHEHUE
26 CBETa B OJHOPOJHOU Cpee. bubnuoreka [IOK
ToueuHsIii KICTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
TpakeHHEe CBeTa. 3aKOHbBI
27 E))T;):)K:HI/I: C?BeeT; I?I?)C”(;pOGHI/Ie bubmmorexa LHOK
. https://m.edsoo.ru/ff0cd4e0
M300paXE€HUH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpaKeHHUE. bubnuoreka [IOK
[MpenenbHBIA YOI MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXEHUs
29 JlaGopatopHas pabora «3mepenue bubmuoreka [IOK
MIOKa3aTesIs MPETOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 f;:;;l;g)%igg:iﬁ;fg;iﬁg;i?nn i [Tpodopuenrtanuonnsii = bubmmnoreka LHOK
! : MHHAMYM https://m.edsoo.ru/ffOcddle
YBennueHue JTMH3bI
31 JlaboparopHas paboTa



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«Hccnenosanue cBONUCTB
MU300paXKEHUH B TUH3AX)

Hucnepcus cBeta. CoXHBINA COCTaB
6emnoro csera. Lser. JlaboparopHas

32 pabora «Habmoaenne nucrnepcuu
CBETa»
33 WnTepdepenmus ceera. Judpakuus bubnnorexa [JOK
cera. JludpakiuoHHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckre MpuOOPHI U YCTPOHCTBA TTpodhopHEHTALHOHHBLT
35 U yCJIOBHS UX 0€3011aCHOTO
MUHUMYM
IPUMCHCHUS
['paHUIIBI MPUMEHUMOCTH
36 KJIaCCUYECKOH MEXaHHUKH. bu6mmoreka [JOK
[MocTynatsl crieluanbHOW TCOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIILHOCTH
THOCHTEILHOCTh
37 E))I[H(())];:pe;gHH?)(;TH 3aMegenne bubmaorexa [JOK
' https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIIECHUE JITHHBI
HEPTHUs U UMITYJTb STUBUCTCKOW
38 t?aceTI:/IuH CBHBLYJI;I/Ia(;(I:):IHC Z)Hepl(“:I/IZI/I?I/I bubmmorexa LJOK
' https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS ITOKOS
Kontponsnas T MTHKA.
39 OZHOg(I;H cn:ulfefboHoal;?eopHHa bubmmorexa LJOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonsl. opmyna [1nanka. DHeprus bubnnoreka [JOK
U UMITYJIBC POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTkpsITHE U HCCIEN0BAaHUE [Tpodopuenrtanuonnsiii = bubmuoreka LHOK
doroaddexra. Ompiter A. T MUHHMYM https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

CrosieroBa
3akonbl poroddderra. YpaBHEHHE

bubmuoreka [JOK

42 Ouiureriia 1t GoTosdpexTa. https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» horosddexra
BiaeHue ceera. OnwrTe! I1. H.
43 ﬁ:g&:;eBae. g(flMaHI?eCKoe JICUCTBUE Enbmorexa OK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCTpoucTBa U
MIPaKTUYECKOE TPUMEHEHHUE:
44
¢doTorsieMeHT, POTONATIHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bu6mmoreka [IOK
KBAaHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
o | Home mose Touems. O Busorea 101
https://m.edsoo.ru/ff0d091a
yacTtull. [manerapHas Mojenp atoma
bu6mmoreka [JOK
47 Hocrynatst bopa https://m.edsoo.ru/ffOdOafa
Wznyyenue u normnomeHrue GOTOHOB
48 P IIEPEXO0/I€ aTOMa C OJIHOTO bu6mmoreka [JOK
YPOBHSI SHEPTHHU Ha Apyroit. Bup https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBbie cBOMCTBA YacTHIl. BOTHBI
49 ne bpouia. KopnyckynsipHo- bubnmuotexa [JOK
BOJIHOBOM nyanu3m. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOE M3TYICHHE
OTKpBITHE PATUOAKTHBHOCTH.
50 OmnsiTel Peszepdopaa mo bubnmoreka [JOK

OMMpECACIICHHUIO COCTaBa
PaaArOaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

o1

CgomucTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

[TpodopueHTanmoHHBII
MHHUMYM

52

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DNEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. I'aMma-u3nydyenue

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

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SnepHblie peakiuu. SAaepHbId
peakrtop. [Ipo6iieMbl, TEPCIIEKTUBEI,
9KOJIOTUYECKHUE aCIEeKThI SAECPHOU
SHEPTEeTUKHU

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

54

55

OnemeHTapHble YacTulibl. OTKpbITHE
NO3UTpOoHAa. MeTobl HaOMOICHUS U

PErucTpaiuvi 3JCMCHTAPHBIX YaCTHUII.

Kpyrnslii cton «@yHaaMeHTalIbHbIE
B3auMOJIcUCTBUA. EMUHCTBO
(bu3nUeCcKOH KapTHHBI MUPA»

OTanbl pa3BUTHS aCTPOHOMUH.
IIpuxknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHHE aCTPOHOMUH. Buj
3B€3aHOrO0 Heba. Co3Be3ausl, apKue
3BE3/bl, INIAHETHI, UX BUJIMMOE
nemkenne. CoaHeyHas cHCTeEMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

56

Comane. ConHgeyHas akTUBHOCTb.
Nctounuk sHeprum CoJiHIIa U 3BE31T

[TpodopuenranmoHHbIi
MHHAMYM

57

3BE3/bI, UX OCHOBHBIC
XapaKTEPUCTHKHU. 3BE3/1bI [TTaBHOW
IIOCJIEI0BATEIbHOCTH. BHyTpeHHEEe
cTpoenue 3B€311. COBpeMEHHbIE



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

MPEJICTABJICHHS O TIPOUCXOXKICHUH U
sposrorru CONHIA U 3BE3]

58

Mineunbid [1yte — Hama ["aakTuka.
[Tonoxxenue u nuxenue ConHia B
lNanaktuxe. ['anaktrku. YepHbie
JIBIPHI B SIIpaX TaJIaKTUK

59

60

Bcenennas. Pazberanue raiakTuk.
Teopus bonbiioro B3pbIBa.
PenukroBoe uznydeHue.
Meraranaktrka

Hepemuiennsie mpo6ieMsl
ACTPOHOMHUHU

[TpodopuenranmoHHbIi
MUHUMYM

61

62

63

64

KonTpoapHas padora «DIeMeHTHI
ACTPOHOMHMH U acTPOPUZUKI»

Ob6o6maromuit ypok. Pois puszuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLUAIIBHOU U
ATUYECKOM cdepax NesaTeTbHOCTH
YelioBeKa

O6o06matomuii ypok. Pons u mecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

O6o6maromuii ypok. Ponb
buznyeckoit Teopuu B
(bopMHpOBaHUY MPEICTABICHUH O
buznyecKoil KapTuHe MUpa

65

O6o06matomuii ypok. Mecto
¢u3nvecKoil KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-




Hay4YHBIX MPEICTABICHUN O IPUPOAE
MaruutHoe noie.
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MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

10 KUIACC

OBPA3OBATEJIbHOM ITIPOT' PAMMBI

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

10.1

JIeMOHCTpHpOBATh Ha MPHUMEPAX POJIb M MECTO (HU3UKU B (POPMUPOBAHUH
COBPEMEHHOW Hay4YHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTHI, B IPAKTUYECKOU IEATEIbHOCTH JIIOACH

10.2

10.3

YYuThIBaTh TPaHUIBl TPUMEHEHUS W3YyYEHHBIX (PUINYSCKUX MOJETICH:
MarepuaibHas TOYKa, MHEPIHAIbHAs CUCTEMa OTCYETA, aOCONIOTHO TBEPIOE
TEJI0, UJCAJbHBINA I'a3; MOJEIN CTPOCHHS ra3oB, KUIAKOCTEH U TBEPABIX TEIl,
TOYEUYHBIN JICKTPUUCCKHH 3apsi] — IPH peleHnH GU3NIECKUX 3a71a4

Pacnio3naBath (usnueckue siBneHus (MPOIECChl) U OOBSICHATD UX HAa OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYISIPHO-KHHETUYECKOH TEOpPUH CTPOCHHUS
BEUIECTBA U OJEKTPOAMHAMUKH: pPABHOMEPHOE ¥ PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE TMaJeHUe Tel, JBUXKEHHE I10
OKPY)KHOCTH, HWHepIus, B3aumMmojeicTBue Ten; nuddysus, OpOyHOBCKOE
JBUKEHHE, CTPOCHUE >KUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Ten
IIpU HarpeBaHuu (OXJIAKJEHUHU), TEIJOBOE pABHOBECHE, HCIIapEeHUE,
KOHJIeHCallus, IUIaBJIeHUe, KPUCTAJUIN3alMsl, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBILICHHE JIaBJICHUS ra3a MPH €ro HarpeBaHUH B 3aKPBITOM COCYJIE, CBS3b
MeXJly IapaMeTpaMy COCTOSIHUS ra3a B M30Ipolieccax; 3JEKTpHU3alus Tell,
B3aMMOJICUCTBUE 3aps0B

10.4

OnucelBaTh MEXaHHMYECKOE JABWIKCHUEC, HUCIIOJIb3YAd (1)I/ISI/I‘~I€CKI/I€ BCJIMYHUHBI:
KOOpJAuHarTa, myTb, NCPEMCIICHUEC, CKOPOCTh, YCKOPCHHUE, MacCa TEjia, CUJIa,
HUMITYJIbC TCIa, KHHCTHYCCKAasa SHEpTIu-, INOTCHIHMAJIbHAsA SHEprus,
MEXaHHN4YCCKas pa60Ta, MCXaHUYCCKass MOIITHOCTL; IIPpHU OIMMCAaHUU ITPABUIIBHO
TPAaKTOBATh (1)H3I/I‘-I€CKHI>1 CMBICJI UCITOJIB3YEMBIX BCIIUYWH, UX 0003HAUYCHHS U
CAMHUIIBI, HAaXOAMUTb (I)OpMy.]'IBI, CBA3BIBAOIIUC TAHHYIO (I)I/BI/ILIGCKYI-O
BCJIMYHHY C APYTUMH BCIUYMHAMHA

10.5

OnuceiBaTh W3y4YEHHBIC TEIUIOBBIE CBOMCTBA TEM W TEIJIOBHIC SIBIICHMUS,
UCTONB3ys (hU3MYECKHe BEIMYMHBI: JIaBlIeHHUE raza, TeMIeparypa, CpeaHss
KUHETHUYecKas SHEPrus Xa0THYECKOTO JIBYKCHUS MOJIEKY,
CpedHEKBaJgpaTU4YHasi  CKOPOCTb  MOJIEKYJ,  KOJUYECTBO  TEIUIOTHI,
BHYTPEHHSISI SHEprus, padora ra3a, KodPOUIIMEHT IMOJE3HOTO JACHCTBUS
TEIJIOBOTO JABUTATENS; MPU OMUCAHUU MPABUIBHO TPAKTOBATh (U3HUECKUIl
CMBICJT HCTIOJIB3YEMBIX BEIIMYMH, WX O0O3HAUCHHS W €IWHUIIBI, HAXOJIUTh
(dbopMysbl, CBA3BIBAIONIME MaHHYIO (DU3UUYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAM

10.6

OnunceiBaTh  W3yYEHHBIE  JJEKTPUYECKHE  CBOMCTBAa  BellecTBA U
JJIEKTPUUECKUE SIBJICHUS (IIPOLECCHI), UCHOJBb3Ys (U3NYECKHE BEINYHMHBI:
JJEKTPUYECKUN  3apsifl, JJIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTh OIS,
MIOTEHIMaJ, PA3HOCTh MOTECHLMAJIOB; IIPU ONUCAHUU IIPABUIIBLHO TPAaKTOBATh
(bu3nuecKuil CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUYEHUS U €IUHUIIBL;
yKa3bpIBaTh (HOPMYJIBI, CBA3BIBAIOIIME MaHHYIO (DU3MUYECKYIO BEIMYHMHY C
JPYTUMU BETUYMHAMU

10.7

aHAIM3UPOBATh (PU3UYECKUE MPOLECCHl U SBICHUS, MCIONB3yd (DU3HMUECKHE
3aKOHBI M TPHUHIMIBL: 3aKOH BceMupHoro Tsarotrenws, |, Il u Il 3akoHBI
HbloTOHA, 3aKOH COXpaHEHHs] MEXaHMYECKOW SHEpTuu, 3aKOH COXpaHEHUs




UMITyJIbCA, IPUHLMI ~ CYNEPHO3ULIMM  CWJI, [PUHLMUII  PaBHOIPABUS
MHEPUUAIBHBIX CUCTEM OTCYETa; MOJIEKYISPHO-KMHETHUECKYIO TEOPHIO
CTPOEHMSI BEILIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CpPEAHEM KHHETUYECKOU
SHEPIUM TEIUIOBOTO JABMKEHHMsS MOJIEKYJI € aOCOJIOTHOM TeMmIepaTypoil,
NIEpBBIN 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3aps/a,
3akoH KynoHa; npu 3TOM pa3nuuarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €I0
MaTEMaTHYECKOE BBIPAXKEHHUE U YCIOBHSI (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TPUHIMIBI JCUCTBUS MAIlMH, MPUOOPOB W
TEXHUYECKUX  YCTPOMCTB;  pa3iuyarh  yCIOBUS  MX  0€30MacHOro
HCMOJIb30BAHUS B IOBCEAHEBHOM KU3HU

10.9

BEBITIONHATE  AKCIIEPUMEHTHI 1O WCCICOBAHUIO (PU3WYCCKUX SBICHUN U
MPOIIECCOB C UCIIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHIA; IPU 3TOM
dbopMynupoBarhk mpobiemy (3a1ady) U THIOTE3y y4eOHOro 3KCIepUMEHTa,
coOHMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOT0 000pyI0BaHUs, IPOBOIUTH ONBIT U
(hopMyIIHpPOBaTh BHIBOJIBI

10.10

10.11

10.12

OCYH_ICCTBJ'ISITL MMpsAMBIC 1 KOCBCHHBIC U3MCPCHUS (I)I/ISI/I‘ICCKI/IX BCIIMYHH, IIpHU
9TOM BI)IGI/IpaTB OIITHMAJIBHBIA  cII0co0 HU3MCPCHUA W HUCIOJIB30BATbh
HU3BCCTHBIC MCTOJbl OICHKHA HOFpCH.IHOCT@fI I/ISMepeHI/Iﬁ

HccnenoBaTh  3aBUCUMOCTM ~ MEXAY  (U3MYECKMMU  BEJIMYMHAMHM  C
HCIIONB30BAHUEM IIPSMBIX M3MEPEHHH; IIPU OTOM KOHCTPYHpPOBAaTh
YCTAHOBKY,  (pUKcHpoBaTh  pe3yabTaTbl  IMOJYYEHHOH  3aBUCUMOCTH
¢u3NYecKux BEIMYMH B BUAe Tabiaui M rpaduKoB, JelaTh BBIBOJBI II0
pe3yabpTaTaM UCCIIEI0BAHNS

Cobmnronate npaBuia 6e30MacHOro TpyJa IpU MPOBEIEHUHN MCCIEIOBAHUN B
paMKax y4eOHOro IKCIepHMEHTa, Y4eOHO-UCCIEI0BATEIbCKOW U IPOEKTHOM
NEATENIBHOCTH  C  WCIIOJIb30BAHUEM  U3MEPHUTENBHBIX  YCTPOWCTB U
71a00paTOpHOro 00OpyI0BaHUS

10.13

Pemarp pacu€rHple 3ajauu C SIBHO 3aJlaHHOW (PU3MUECKOM MOJIeNblo,
UCHOJb3Yysl (PU3MUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBUS
3aJa4un BI)I6I/IpaTB (1)I/ISI/ILICCKYIO MOJ€CJIb, BBIJACIATH q)HSI/I‘IeCKI/IG BCJIIMYHHBI U
(bopMyIIbl, HEOOXOIUMBIE IS €€ pellIeHus], IPOBOAUTH PAcUEThI M OLIEHUBAThH
peaIbHOCTh MOJTYYEHHOT0 3HaYEHUS] PU3NUECKON BETUUUHBI

10.14

Pemarp kauecTBEHHBIE 3a]]a91: BBICTPAUBATH JIOTHYSCKU HETIPOTHBOPEUHBYIO
LIEMIOYKY PACCYXACHHUI C OMOPO Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznvecKue sIBICHUS

10.15

10.16

10.17

Hcnonp3oBaTh  mpu  pelmleHMM  y4yeOHBIX  3aJad  COBpPEMEHHbIE
MH(OpPMALIMOHHBIE  TEXHOJOTMM  JJIi  IIOMCKAa,  CTPYKTYpPHpPOBaHUS,
UHTEpOpETallMd W  TPEACTaBICHUS Y4eOHOH W  HAyYHO-TIOMYJISPHOM
nHpoOpMalUY, TONYYEHHOW W3 pa3IUYHBIX MCTOYHHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJTydaeMyro HH(OpMaIHio

[TpuBOAMTH pUMEPHI BKJIaJa POCCUMCKUX U 3apyOSKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPY’KAIOLIEr0 MUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH

Hcnonp3oBaThk TeOpeTHYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KHU3HU
s obecriedeHHst 0€30MacHOCTH MpU  OOpamieHuH ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBaMH, JUIsI COXpPAHEHUS 370pPOBbS U COOJIOJCHHUS
HOPM PKOJIOTHYECKOT0 TIOBEICHHS B OKPY)KAIOIIEH cpefie

10.18

PaGoTtats B rpynme c BBIIOJHEHHEM pa3JIMYHBIX COIMAIBHBIX pOJIEH,
IJTAHUPOBATh pabOTy I'PYMIBI, PALMOHAIBHO PAaCHpEeNsaTh 005 3aHHOCTH U
IUIAHUPOBATh JESATEIBHOCTh B HECTAHAAPTHBIX CUTYalMUsX, aJeKBaTHO




OLCHUBATH BKJIaZ KaXaoro u3 YYaCTHUKOB TIPYIIlbl B PCHICHUC
paccMaTpuBaeMOU MPOOIEMBI

11 KUIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
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11.2

JleMOHCTpHpOBaTh HA MPHUMEpPax poiab U MeCcTO (U3UKH B (POpMHUPOBAHUU
COBPEMEHHOUN HAay4YHOM KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHI, B NPAKTHUYECKOM JEITEIBbHOCTU JIFOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3UYECKOM KapTUHBI MHUpA

YuuThiBaTh TPAHULIBI TPUMEHEHUS U3YYCHHBIX (DU3UYECKUX MOJIETICH:
TOYEUHBIN JJIEKTPUYECKUH 3apsj, sAepHas MOJElIb aToOMa, HYKIOHHas
MOJIETTb ATOMHOTO sIJIpa MPHU PEeIICHUN (PU3NICCKUX 33129

11.3

11.4

11.5

11.6

Pacnio3naBate ¢u3nyueckue siBIeHUs (IPOIECCHl) U OOBACHATh UX HAa OCHOBE
3aKOHOB  3JICKTPOJMHAMUKM M  KBAaHTOBOW  (DU3MKM:  dJIEKTpUYecKas
MIPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHHTHOE JCHCTBHS
TOKa, B3aMMOJIEHCTBME MAarHWTOB, JIEKTPOMArHWTHas MHIYKLUsA, JEHCTBHE
MarHUTHOTO TIOJSl HAa TPOBOJHUK C TOKOM U JABIDKYLIMHCS 3apsij,
JIEKTPOMArHUTHbIE KOJIeOaHHs M BOJIHBI, IPSIMOJIMHENHOE pacpoCcTpaHeHue
CBETa, OTpPaXCHHE, IMpeloMJIeHne, uHTepdepeHus, audpakuus u
noJisipU3alusl CBeTa, Juclepcus cBeTa, (oTtoanekrpuueckuil sddexr
(poroaddexr), cBeTOBOE NaBICHHE, BOSHHKHOBCHHE JIMHEHYATOTO CHEKTpa
aToMma BOJIOPO/a, €CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTb

OnuceiBaTh M3y4YCHHBIE CBOMCTBA BeIIeCTBA (PIEKTPUYECKHE, MAarHUTHEIE,
ONTUYECKUE, DIIEKTPUYECKYI0 IMPOBOJMMOCTb  Pa3MYHBIX Cpel) H
JNEKTPOMArHUTHBIE  sIBIEHUS  (TPOILIECCHI),  UCHONB3YyS  (PU3UUYECKUE
BCIIMYNHBI: BHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, JJICKTPUUCCKOC HAIPSKCHUC,
ANEKTPUYECKOE COTMPOTUBIIEHUE, pa3HOCTh moTeHuanos, JJC, paboTa Toka,
HUHAYKOWSA MAarHUTHOI'O IOJid, CHUJia AMnepa, cujia HopeHua, HHIAYKTUBHOCTH
KaTYIIKH, YHEPTHUS IEKTPUYECKOTO U MAarHUTHOTO TOJEH, Iepruoa U 4yacToTa
KoJiebaHuW B KoeOaTeTbHOM KOHTYype, 3apsij M Cujia TOKa B TpoIecce
TapMOHHYECKHUX JJIEKTPOMArHUTHBIX KojeOaHul, (OKYyCHOE pacCTOSHHE U
ONTUYECKasl CUJIA JIMH3bI; IPU OMMCAHUU NPABUIIBHO TPAKTOBATH (PU3MUECKUI
CMBICJ HCIOJB3YEeMbIX BEIWYMH, UX O003HAUYCHUS U €IUHHIIBI; YKa3bIBATh
(GbopMyIibl, CBA3BIBAIOIINME JAaHHYIO (U3WYECKYI0 BEJIUYHHY C APYTUMHU
BETTMYUHAMU

OnuceiBaTh M3yYEHHBIE KBAHTOBBIE SBJIEHUS M IIPOLIECCHI, HCIONb3Ys
¢u3nYecKue BETUYNHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI
U YacToTa CBeTa, DHEPrus M UMIyIbC (OTOHA, MepHoj Mojypacnana,
SHEpPrusli CBA3W AaTOMHBIX SAEp; NPHU ONMCAHWHM NPABHIBHO TPAKTOBATH
(u3NYECKUI CMBICT MCTIOJIb3YyEMbIX BEJIMYMH, UX 0003HAUYEHUS U €AUHUIIBI;
yKa3bpIBaTh (OPMYIIBI, CBSI3BIBAIOIIME AaHHYIO (DU3UYECKYIO0 BEJIMYUHY C
JPYTUMHU BEJIMUYMHAMH, BBIYUCIIATh 3HaYeHUE (PU3MUECKON BEJIMYMHBI

AHanu3upoBath (PU3NYECKHE MPOLECCH U SBIICHUS, UCIONB3YS (pu3nueckue
3aKOHBl W NPUHLUIBL: 3akoH Oma, 3aKOHBI IOCIIEOBATEIBHOIO H
[apaJUIeIbHOTO COCIMHEHUsS NMPOBOJHUKOB, 3aK0H /xoynsa — JIeHna, 3akoH
JJIEKTPOMArHUTHOM WHAYKLHMM, 3aKOH IIPSMOJIMHEWHOIO pPaclpOCTpaHEHUs




CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIOMJICHHS CBETa, YPABHCHHE
OitHmreiHa st Goroaddexra, 3aKOH COXpPaHEHUS DSHEPTUU, 3aKOH
COXpaHEHUsI UMIYIbCa, 3aKOH COXPAHEHUS SJEKTPUUYECKOTO 3apsijia, 3aKOH
COXPaHEHHUsI MAacCOBOTO 4YKCIIA, MOCTYNaThl bopa, 3akOH pajnOaKTHBHOTO
pacmana; mpu 3TOM pa3jnyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTEMaTHYECKOe  BBIpaXEHHWEe W ycjoBus  (TpaHHIBI,  00JacTH)
INIPpUMCHUMOCTHU

11.7

11.8

Ompenenarb  HampaBlieHWE BEKTOpAa  WHAYKIUMKA  MAarHUTHOTO  MOJs
MIPOBOJIHMKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHia

CtpouTh M ONKCHIBaTh H300paKEHHE, CO3JaBacMO€ IUIOCKHM 3EpKaJIOM,
TOHKOM JIMH30M

11.9

11.10

11.11

BBIMONHATE  DKCIEPUMEHTBI IO HUCCIICAOBAHHIO (DU3MUYECKUX SIBJICHUN H
MIPOLIECCOB C MCIMOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPCHHIA; IPU 3TOM
dbopmynupoBath mpobiaemMy (3amavy) U THUIOTE3Y YYEOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHMS, TPOBOAUTH OTIBIT U
(GhOpMYIIHPOBATH BHIBOJIBI

OCYH_ICCTBJ'ISITL MMPpsAMBIC 1 KOCBCHHBIC U3MCPCHUS q)HSquCKI/IX BCJIIMYHUH; ITPpU
9TOM BI)IGI/IpaTB ONTUMAJIBHBIM  CII0COO HU3MCPCHUA U  HCIIOJIb30BAaTh
HU3BCCTHBIC MCTOJbl OICHKHA HOFpCH.IHOCT@fI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH  (PU3MUYECKUX BEJIMYMH C HCIIOJIb30BaHUEM
NPSIMBIX M3MEPEHU; IPU 3TOM KOHCTPYMpPOBAaTh YCTAaHOBKY, (PUKCHpPOBATh
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTU (PU3MUYECKUX BEJTMYMH B BHJIE TaOJIMIL
U TpaduKOB, e1aTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHUS

11.12

11.13

11.14

CoOmronath npasuia 0€30MaCHOrO TPyAa MPU MPOBEACHUM HCCIIEIOBaHUM
B paMKax Y4eOHOTro DJKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATECIbCKON U
HpOGKTHOﬁ ACATCIIBHOCTHU C UCITOJIB30BAHUCM U3MEPUTCIBHBIX YCTpOﬁCTB u
1abopaToOpHOTO 000PYIOBAHUS

Pemarp pacuérHble 3amauu ¢ SABHO 3aJaHHOW (DU3HUECKON MOJEINbIO,
WCTIONB3Ys (PU3MUECKHE 3aKOHBI W TMPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBHS
3a/1a4¥ BHIOMpATh PU3NYECKYIO MOJETb, BBIACIATh (DM3MUECKUE BEIUYUHBI U
(hopmysel, HEOOXOIUMBIE TSl €€ PEIIeHHSs, TPOBOIUTH PACUETHI U OLICHUBATh
PEATbHOCTH MOJTYYSHHOTO 3HAYEHUS (PU3NIECKOM BETUIMHBI

Pemate kauecTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LIETIOYKY PACCYXIACHUN C ONOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(buzvecKue sIBICHUS

11.15

Wcnonp3oBath  mpu  pemieHMH — y4eOHBIX ~ 3aJa4  COBPEMEHHBIE
UHGOpPMAIIMOHHbIE  TEXHOJOTMM Ul  TOMCKA,  CTPYKTYpUpPOBaHMUS,
UHTEpIpeTalMi W MpPeJCTaBlICHUs y4yeOHOW U  HayYHO-TOMYJISIPHOMN
uHbOpMalMY, TOJYYEHHOH M3 pa3IMYHBIX HCTOYHHMKOB; KPHUTUYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHIO

11.16

OOBSACHATh TPUHIUINBI JCUCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YyCIOBUS WX OE30MacCHOTO UCHOJIb30BaHUS B
IOBCETHEBHOMN KU3HU

11.17

[IpuBoauTE IpUMEpPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOLIET0 MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH

11.18

Hcnonb3oBaTth TeopeTnyeckue 3HaHUS MO (U3MKE B MOBCEIHEBHOM >KU3HU
s obecrieyeHus: Oe30macHOCTH TMpH  oOpamieHMH ¢ OpubopamMu |
TEXHUYECKUMHU YCTPOMCTBaMH, JUIsl COXPAHEHUS 370POBbS U COOJIOJCHHUSA
HOPM 9KOJIOTHYECKOI0 MIOBEACHUS B OKPYXKAIOLLIEH cpelie




PaGotath B Tpymnme ¢ BBINOJHEHWEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh PalbOTy TPYHIbI, PALUOHAIBHO paclpelensTb 00S3aHHOCTH U

11.19 IUIAHUPOBATh  ACATEIBHOCTb B  HECTAaHNAPTHBIX CUTyalUsAX, aJeKBaTHO
OLEHMBAaTh BKJIQJ KaXJOT0 W3 YYaCTHUKOB TIpYNIbl B  peElICHHUE
paccmaTpuBaeMoil mpoOIeMbl



10 KUIACC

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

Koxa
pasaeaa

2.1

2.2

Koa nposepsiemoro

3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®dusnuka — Hayka o npupoje. Hayunble meTombl
ITO3HAHMS OKPYXKAIOILEro Mupa. Ponp
HKCIEpUMEHTAa U TEOpUM B Ipolecce IO3HAHUSA
IPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2

2.11

212

2.1.3

2.14

MopenupoBanue  (QU3MYECKUX  SIBICHHUH |
npoueccoB. Hayunble runores3sl. ®dusnueckue
3aKOHBl W Teopuu. [paHuIBl TPUMEHUMOCTH
¢u3nyeckux 3akoHOB. IIpMHIMI COOTBETCTBHUA.
Ponmb u wmecto ¢usuku B (dopMupoBaHHU
COBPEMEHHOM  Hay4YHOW KapTWUHBl MHpa, B
MIPAKTUYECKON NeATEIbHOCTH JIFOIEH

MEXAHUWKA
KMHEMATHUKA

Mexanuyeckoe  nBHKeHHE.  OTHOCUTEIBHOCTH
MexaHudyeckoro aBuxkeHus. Cucrema oTcuéra.
Tpaexropus

[lepemerienue, CKOpOCTh  (CpemHsIs  CKOPOCTH,
MTHOBEHHAas CKOPOCTH) u YCKOpEHHE
MaTepUaIbHOW TOYKH, HX TMPOEKIMH Ha OCH
cucteMbl koopauHat. ClioKeHUe MepeMenieHuid u
CII0KEHHME CKOPOCTEN

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE
nBwkeHue. ['paduku  3aBUCUMOCTH KOOpPJMHAT,
CKOPOCTH, YCKOpPEHHUs, IyTH U IepeMelleHUs
MaTepUaIbHONW TOUKH OT BpEMEHU

CBoOoaHOE nasieHne. Y CKOpeHUe CBOOOHOTO
maaCHUuA

2.15

2.1.6

KpuBonunelinoe JIBUYKEHUE. PaBrOMEpHOE
JBIKECHUE MaTEpUAIbHOM TOYKH IO OKPYKHOCTH.
VYrioBas CKOpOCTh, JIMHEHAs CKOpocTh. [lepuon u
gactoTa. L{leHTpocTpeMUTEIbHOE YCKOPEHUE

Texuuueckue YCTPOﬁCTBaI CIINAOMCTP, ABUKCHUC
CHapsAaA0B, HETIHBIC U PEMCHHBIC IIEPCIaAYn

2.1.7

[IpakTuueckue paboTel. M3MepeHue MTrHOBEHHOM
cKopocTu. HMccrnenoBaHue COOTHOLIEHUS MEXIY
MyTSIMU, MPOUIEHHBIMU TEJIOM 3a
MOCJIEOBATEIIbHBIE PABHBIE ITPOMEXYTKH BPEMEHU
MpYU PaBHOYCKOPEHHOM JIBUKEHWHU C HayaJlbHOU
CKOpPOCTBIO, paBHOW Hymwo. M3ydeHue IBHKEHUSA
mapuka B BSI3KOM KHUIKOCTH. M3ydeHue IBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

JUHAMUKA

2.2.1

[Ipunmun otHocuTenbHOCTH ['anmunes. IlepBbiid




3ak0oH HproToHa. MIHepuaibable CUCTEMBI OTCUYETA

2.2.2

Macca tena. Cuina. [IpuHIun cyneprno3uuuy cuil

2.2.3

Bropoii 3akoH HbroTOHA [U1s1 MaTepUAIBHON TOYKHU
B uHepnuansHoii cucteme orcuéra (MCO). Tperuit
3akoH HpIoTOHA U1 MaTepHaIbHBIX TOYEK

2.24
2.2.5

3akoH BceMHUpPHOro TAroteHus. Cuia TAKECTH.
[TepBas kocMuueckasi CKOpocTbh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHus
CKOJILKEHHS U cuia TpeHus mokos. Kosdduuuent
TPCHUH. Cuita COIMPOTUBJICHUA NIPU ABUKCHHUU TECJIa
B JKUJIKOCTH HJIH ra3e

[TocTymarensHOe ¥ BpAlllATEeJIbHOE  BIKCHHE
abCOIFOTHO TBEPIOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpalleHUs.
[Inedo cumbl. YcnoBUs paBHOBECHSI TBEPAOTO Teja
B ICO

2.2.9

2.2.10

Texanueckue YCTPOMCTBA: HOJIIUITHUKU,
JIBUJKEHHE UCKYCCTBEHHBIX CITyTHUKOB

[Ipaktuueckne pabotel. M3ydenuwe JBUKEHHS
Opycka M0 HaKJIOHHOW TJIOCKOCTHU TOJ JIEeHCTBUEM
HECKOJbKUX cwil. MccnenoBaHue 3aBUCUMOCTH CHUJI
VIOPYTrOCTH, BO3HHUKAOIMX B JehopMUpyeMoii
MPY>KUHE U PE3MHOBOM 00pasile, OT BEIUYUHBI UX
nedopmanuu. MccrnenoBanue yclioBUi paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILLIEHUS

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

NMmynsc ~ MarepuanbHOM  TOYKH,  CHUCTEMBI

2.3.1 MaTepuaiabHbBIX  TOo4YeK. HMmmynasc cunel  w
M3MEHEHHE UMITYIIbCa TeJla

239 3akoH coxpaHeHus umnyisca B UCO. PeaktuBHOE
JIBI)KEHUE

2.3.3 Pab6ota cuibl

2.34 MouHOCTb CHITbI

235 Kunernueckass 5SHeprusi MarepuagbHOM TOYKHU.
Teopema 0 KHHETHUYECKON SHEPTUU
[TorennuanbHas sHeprus. [loreHnmansHas sHeprus

236 yIpyro nehopMUPOBAHHOMN MIPYXHUHBI.
[TorennuanbHas SHEprus Tena BOJIU3U
MMOBEPXHOCTH 3eMJIU
[ToreHnmanbHbIe U HEMOTEHIMATIbHBIE CHITBL. CBSI3b

237 pabOThl HEMOTEHIMAJIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOM DHEPTUM CUCTEMBI Tell. 3aKoH
COXpaHEHHsI MEXaHUYECKOH SHEpruu

2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS

239 TGXHH?CCKHC yCTpoﬁCTBa:v JIBU)KEHUE  paKer,
BOJIOMET, KOTIep, IPY>KUHHBIN MUCTOJIET

2.3.10 [Ipaktuyeckue  pabGotbl.  M3ydyeHue  CBSI3M




CKOPOCTEM  Te€l  IpU  HEYNpyroM  yuape.
HccnenoBanue cBA3M pabOThI CUIIBI ¢ U3MEHEHHUEM
MEXaHUYECKON YHEPIUU TeNa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

3.2

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.11

3.1.2

OcHoBHbIE IIOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOW TeopuH. BpoyHOBCKOe IBUKCHHE.
Huddyszus. Xapakrep JIBIDKCHUS u
B3aMMOJCICTBYS YaCTHIL] BEILIECTBA

Mopenu CTpOeHMs ra3oB, KUIAKOCTEH U TBEPABIX
TeJl U OObSICHEHUE CBOWCTB BEILIECTBA HAa OCHOBE
9TUX MOJEIEN

3.13

3.14

Macca MOJIEKYJL. KomnnuectBo BEILIECTBA.
[TocrossnHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.15

Mogens naeanbHoro rasa. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUUECKOM TEOpUH HIeaTbHOro
rasa

3.1.6

AbGcomoTHas TemIepaTypa Kak Mepa cpenHen
KMHETUYECKOM HOHEPruu TEIJIOBOIO  JABM)KCHHUS
yactul rasa. [lIkama temneparyp KenbBuna

3.1.7

VYpaBuenue Knaneilpona — MenaeneeBa. 3akoH
JanbroHa

3.1.8

["a30BbIe 3ak0HBI. M301mponecchl B UICATBHOM Ta3e
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMA,
n30xopa, n3odapa

3.1.9

TexHU4YeCKre yCTPOICTBA: TEPMOMETP, OapOMETP

3.1.10

321

[TpakTueckue padboTsl. I3MepeHne Maccel Bo3yxa
B KJIacCHOM koMHare. MccnenoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMu COCTOSIHUSL Pa3peKeHHOrO
rasa

OCHOBbI TEPMOJMHAMUKH
TepmonnHamuueckas cucrema. BnyTtpeHnHss

SHEPTrHUsl TEPMOJUHAMHYECKON CUCTEMBI U CITOCOOBI
e€ N3MEeHEeHNA

3.2.2

3.2.3

KonnuectBo Temnotsl u  pabora. BHyTpenHss
SHEPrUsl OJHOATOMHOTO UEAIHOTO ras3a

Busr TEIUIONEepeIauu: TEIUIONPOBOJHOCTD,
KOHBEKIMA, U3JIydeHue. TemnoéMKocTh Tena.
VYnaenpHas  Temao€MKOCTh  BemiecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEILIONEepeiave

3.2.4

IlepBbiii 3akoH TepMoguHaMuku. lIpumenenue
[IEPBOT0 3aKOHA TEPMOJAUHAMUKHU K H30IpOLECCaM.
I'padmyeckas uHTEpIpeTanus padboThl ra3a

3.25

TennoBele  MammHbl.  [IpuHIMOBEL  IelcTBHS
TEIUIOBBIX MamMH. IlpeoOpazoBaHusl SHEpruM B
TEIJIOBBIX MamuHax. KoaddumueHnT mone3Horo
neiictBust (manee — KIIJI) TerioBoil MallMHBL.




IMukn Kapno u ero KII/I

Bropoit 3akoH TepmoamHamuku. HeoOpaTtumocTthb

3.2.6 MPOIIECCOB B TMpHUpoje. TerjaoBble JBUTATEIH.
OKoJiorn4yeckue npo0aeMbl TEINIOIHEPTETUKH

327 TexHu4eckue yCTpOUCTBA: IBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIbHHUK, KOHTUIIMOHEP

328 [Ipaktnueckue paboTel. M3mepeHue ynaenbHOM

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

33.1

3.3.2

[TapooOpazoBanue u KoHaeHcanus. Vcnapenue u
KUTNICHHWEe. YJlenbHas TeIuloTa IapooOpa3oBaHUsL.
3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUS

AOcomoTHasT U OTHOCHUTENbHas  BJIAXKHOCTb
BOo3ayxa. HacelienHslii map

3.3.3

TBépnoe Tteno. Kpucramnmueckue u amopgHbie
Tesla. AHU30TPOIUS CBOMCTB KpUCTAILIOB. JKuakue
Kkpuctauibl. COBpeMeHHbIE MaTepHAIIbI

3.3.4
3.35

[InaBienue u Kpucramm3anus. Y IeJibHask TEIIoTa
iaBnenus. Cydmumanus

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

3.3.7

TexHuueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH IOIY4YECHHUS
COBPEMEHHBIX  MAaTe€puajoB, B TOM  YHUCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJOTUU

[TpakTueckue paboTel. M3mepeHue BIAKHOCTH
BO3yXa

OJIEKTPOAMTHAMUKA

4.1

OJIEKTPOCTATUKA

411

DnekTpuzanus Tell. DJIeKTpuiyeckuid 3apsi. /[Ba Bunga
AIIEKTPUUECKUX 3aPsIJIOB

4.1.2

IIpOoBOTHUMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH

4.1.3

3aKOH COXpaHEHHs dJIEKTPUIECKOTO 3apsiia

4.1.4

B3aumopeiictBue 3apsnoB. 3akon Kymnona

415

DneKkTpruuecKoe noJe. HanpsoxkénnocThb
AJIEKTpUUYECKOro MoJsl. [IpuHIMIT Cyneprno3uiuy.
JInHnn HanpsHKEHHOCTH SJIEKTPUYECKOTO OIS

4.1.6

4.1.7

Pabora CHII BJIEKTPOCTATHYECKOTO TOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB
[IpoBOOHUKM W JUPIEKTPUKA B MOCTOSTHHOM

SJICKTPUYICCKOM II0JIC. ILI/IBHGKTPI/I‘{CCKEIH
IMPOHUITACMOCTD

4.1.8

OnekTpoéMkocTb. KoHzeHcaTop. DIIeKTpOEMKOCTH
IUIOCKOTO KOHJEHCATopa. ODHEPIus 3apsKEHHOIO
KOHJIeHCcaTopa

4.1.9

TexHunueckue YCTpOMCTBA: AIEKTPOCKOI,
AIIEKTPOMETP, ANEKTPOCTATUYECKAS 3alluTa,
3a3eMJIEHHE  JIEKTPOIPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED




4.1.10

[TpakTuyeckue paboThI. W3mepenue
AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

IIOCTOSHHBIN DJIEKTPUYECKHUIM TOK. TOKU B PA3JIMYHBIX CPEJAX

421

4.2.2
4.2.3

4.2.4

YcnoBus CYILECTBOBaHUS MOCTOSTHHOT'O
anekTpuueckoro Toka. HWcrounuku Ttoka. Cuna
ToKa. [TocTosiHHBIN TOK

Hanpspokenue. 3akon Oma jy1s ydacTka Lenu
DIIeKTPUUECKOE CONPOTHUBIICHHUE. VY nenbHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJ'IBHOG, napajjiCJIbHOC, CMCIIAHHOC
COCAMHCHUC ITPOBOAHUKOB

4.2.5
4.2.6

4.2.7

Pabora snmektpudeckoro Toka. 3akoH Jkoyms —
Jlenna

MoIIIHOCTD 37EKTPUUYECKOTO TOKA
anekTpoaBkymas cuna (manmee — OJAC) w
BHYTPEHHEE CONPOTUBJIICHHEC HWCTOYHUKA TOKA.

3akon  Oma g monHOW — (3aMKHYTOIN)
aNeKTprudeckoit renu. KopoTkoe 3aMbIkaHue

4.2.8

4.2.9

DJIEeKTpOHHAs! MPOBOJUMOCTh TBEPABIX METAJUIOB.
3aBUCUMOCTh  CONPOTUBIICHHS]  METAJUIOB  OT
Temmeparypbl. CBEpXIIPOBOANMOCTh

Onexrpuueckuid TOk B Bakyyme. (CBolicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[TonympoBonuuku. CoOCTBEeHHass W TMPUMECHAS
MIPOBOJIUMOCTh TOJIYIPOBOJHUKOB. CBoiicTBa P-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNeKTpUUECKHUM TOK B JNEKTPOJINTAX.
DNEKTPONUTHYECKAS AUCCOLUALNS. DIEKTPOJIN3

OnexTpuuecKnil TOK B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psAn. Pasnuunble THIBI
CaMOCTOATENBHOrO paspsana. Moinnus. [Inazma

TexHu4eckne ycTponCcTBa: aMIIepMETpP, BOJIBTMETP,
peocTar, ICTOYHUKH TOKA, DJIEKTPOHArpeBaTeIbHbIE
npuOOpbI,  DJIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
TEPMOMETDP COINPOTHUBJICHUS, BAaKyyMHBIM JHON,
TEPMUCTOPHI )51 (boTOpE3UCTOpHI,
[IOJIYIIPOBOJHUKOBBIN U0, TAJIbBAHUKA

[Tpaktuyeckue paboThl. M3ydeHue cMmemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTtouHmka TOKa M €ro
BHyYTpEeHHero  compotuieHus.  HaOmionenue
AIIEKTPOJIA3A

11 KUIIACC

Kon
pasnena

4

Koa nposepsiemoro
3JIEMEHTA

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA




IlocTossHHEIE MAarHuThbl. B3aumonelictBue

43.1
MOCTOSIHHBIX MAarHUTOB
MaruuTHOe noJe. Bexrop MarHUuTHOM
uHaykuuu. IlpuHoun cynepnozunuu. JlnHum
4.3.2 MarHuTHou  wHAyknuu. Kaprtura — auHUi
MarHUTHONM  WHAYKIMU TOJS  TOCTOSTHHBIX
MarHuToB
MarnutHoe nosje npoBogHuKa ¢ TokoM. Kaptuna
JVHHAKA TIOJI JJIMHHOTO MPSMOTO MPOBOJHHUKA H
4.3.3 3aMKHYTOTO KOJIBIIEBOTO IPOBOJIHMKA, KATYIIKH
¢ TokoM. OmbeiT Opcrepa. BzaumopeicTBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna Amriepa, e€ MOJlyJIb M HalpaBJICHHUE
Cuna Jlopenma, e€ MOAyiab U HalpaBJICHHE.
4.3.5 JIBroKeHHe 3apsKEHHOM YaCTHIBI B OJTHOPOIHOM
MarHuTHoM noiie. Pabota cuiiel Jlopeniia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MArHUTHON MHIYKLIIMHU
438 OJC wuHaykuuu. 3akoH 3JIEKTPOMArHUTHOM
unaykuun dapanes
Buxpeoe snekrpuueckoe nose. IC unaykuuu
4.3.9 B MPOBOJHUKE, IBUXKYLIEMCS MOCTYIATEIbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTE. fBNenne camounuaykuuu. DJC
CaMOUHIYKITUH
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM
4.3.13 DNEeKTPOMAarHUTHOE I10JIE
TexHUYeCKHEe YCTPOUCTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 3NEKTPOMArHMThI, 3JIEKTPOJIBUraTEIb, YCKOPUTEIN
AIIEMEHTapHBIX YaCTHII, UHAYKIIMOHHAS 11€Yb
[TpakTnueckue pa®oThl. M3yueHue mMarHuTHOTrO
moyis  KaTymku ¢ TokoMm. MccriemoBaHue
4.3.15 JIEWCTBUSA TOCTOSSHHOTO MAarHWTa Ha pPaMKy C

TOKOM. HUccnenoBanue SIBJICHUS
3JIEKTPOMArHUTHON MHIYKIIMHU

5 KOJIEBAHU S U BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

KomnebarennHas CHCTEMA. CBoOOIHEBIE

5.11 KoJie0aHus. I"apmonnueckue KoJie0aHus.
[Tepuon, yactora, ammuTyaa u aza Koaedbanmit
[IpyxvHHBII MasITHUK. Maremarnueckuit

5.1.2

5.1 MasiTHUK

VYpaBHeHue rapMOHUYECKUX KoJIe0aHuH.

5.1.3 Kunematnueckoe M IUHAMHYECKOE OITMCAHUE
K0J1e0aTeIbHOT O IBUKEHUS

514 [TpeBpamenne >HEPTUU TPH TaPMOHUYECKUX

KoneOanusax. CBs3p aMIUTUTYAbl KoJeOaHMi




HCXOHHOﬁ BCIIMYNHBI C AMIIIMTyAaMU
KoJieOaHH €€ CKOPOCTH M YCKOPCHHS

5.15

5.1.6

KonebarenpHbIi KOHTYD. CBoOoHBIE
3JIEKTPOMArHUTHBIE KoJIeOaHUsT B HUJCaTbLHOM
KoJjeOaTelbHOM KOHType. AHAJIOTUs MEXIy
MEXaHUYECKUMH u AJIEKTPOMATHUTHBIMU
konebanusimMu. @opmymna TomcoHa

3aKOH COXpaHEHHs OJHEPrUM B UJCAIBHOM
Kosie0aTeIbHOM KOHTYpE

2.1.7

5.1.8

BbiHy)XXJeHHbIE ~ MeXaHMYecKHe  KosieOaHus.
Pesonanc. Pe3oHaHcHas kpuBas. BeiHyXICHHBIE
JIEKTPOMAarHuTHbIE KOJIeOaHUsL.

[TepemenHbIi TOK. CunyconaajibHbII
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) IEPEMECHHOT'O TOKaA. AMHJII/ITYIIHOG n
ﬂeﬁCTBYIOHlee 3HA4YCHUC CHJIBI TOKa u
HaITps>KCHU A

5.1.10

5.1.11

Tpancdopmarop. IlpomsBoacTBo, mepenava u
notpebieHne JIEKTPUUYECKON SHEPIUH.
OKOJIOTUYECKME PUCKM TpU  IPOU3BOJACTBE
3IEKTPUUYECKOMN SHEPTHUH. Kynerypa
UCIIOJIb30BAHUS AIIEKTPOIHEPTUU B
MIOBCETHEBHOM JKU3HU

TexHuueckue YCTpOMCTBA: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, IMHUH 3JIEKTponepeiad

5.1.12

[TpakTuyeckue paboTHI. Hccnenosanue
3aBHCHUMOCTH TepuoJia MaJlbIx KoJIeOaHUi rpysa
Ha HUTH OT JJMHBI HUTH M Macchl TIpys3a.
HccnenoBanne mnepeMEHHOTO TOKa B ILEMU W3
MOCTIeI0BaTENbHO COEUHEHHBIX KOHJEHCATopa,
KaTyIIIK{ ¥ PE3UCTOpa

5.2

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

MexaHunueckue BOJTHBI, yCIIOBUS
501 pacrpocTpaHeHHs. [Tepuon. Ckopoctb
pacrpocTpaHeHus U JIrHA BOJHBI. [lomepeunsie
U TIPOJI0JIbHBIE BOJIHBI
529 #iHPar###  MurepdepeHuus u  audpakuus
MEXaHUYECKUX BOJH
523 3Byk. CkopocTh 3BykKa. ['pOMKOCTH 3ByKa.
Bricota Tona. Tem0Op 3ByKa
DNeKTpOMarHUTHbIE BOJIHBI. YcnoBus
524 W3ITYYCHHUS DJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanus BektopoB E, B w v B
AJIEKTPOMArHUTHON BOJIHE B BAKyyMe
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
505 MpeloMJICHHE,  TONSpHU3alus,  JUpaKmus,
unTeppepenys. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJTH
5.2.6 [[Ikana »MEKTpOMAarHUTHBIX BOJH. [IpumeHeHume




5.3

QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

5.2.7

HpI/IHLII/IHBI pa;mocmnn nu TCIICBUCHUSL.
Paaunonokanus. D1eKTpOMarHuTHOE 3arpsi3HEHNE
OKpY>Karolleu cpebl

5.2.8

531

5.3.2

TexHuueckue YCTPOMCTBA: MY3bIKaJIbHbIE

MHCTPYMEHTBI, YJIbTPa3ByKOBasi JIMArHOCTHKA B

TEXHUKE U MEIUIIMHE, pajap, pajauoNpUEMHUK,

TeJEBU30p, aHTeHHa, Tenedon, CBY-neun
OIITUKA

[IpssMonMHEHOE pacHpOCTpaHEHUE CBETa B
OAHOPOAHOM cpene. JIyu cBeTa

OtpaxkxeHne cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[Noctpoenne n300paKeHHi B TNIOCKOM 3epKajie

5.3.3

5.34

IIpenomenne cBera. 3aKOHBI NPETIOMJICHHS CBETa.
AOCOIOTHBIN TTOKa3aTeb MPEIOMIICHUS

ITonHoe BHyTpeHHee oTpaxkenue. [IpenenbHplil yromn
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.35

5.3.6

5.3.7

Hucnepcust cera. CnoxHbIi cocTtaB 0eoro
cBera. LiBer

Cobuparonue U pacceMBaronine JUH3bl. TOHKas
muH3a. DOKycHOe paccTOsTHUE U ONTHYECKas
cuiia TOHKOW JuH3BIL. [locTpoenne n3odpaskeHuit
B CcOOMpamOIIMX M PacCEUBAIOUINX JIMH3aX.
@opmysia  TOHKOW  JIMH3bl.  YBEJIUYECHUE,
JJaBaeMOoe JIMH301

Hp CICIIbI MNPUMCHUMOCTU FCOMCTpH‘IGCKOﬁ
OIITUKH

5.3.8

5.3.9

WnTepdepenuus CBETa. KorepenThsie
UCTOYHUKHU. Y CIIOBUS HAOIIOJCHUS MaKCUMYMOB
U MUHUMYMOB B MHTE€pP(PEPEHLNOHHON KapTHHE
OT IBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB
Judpakuus cera. JudpakuuoHHas pemérka.
VYcnoBue HaOmOAEHUS TJIaBHBIX MaKCHMYMOB
IIpY MAaJCHUU MOHOXpPOMAaTHYECKOIO CBETa Ha
JTUGPAKIUOHHYIO PEHIETKY

5.3.10

[Tonsipusanus ceera

5311

TexHuueckue  yCTpOWCTBa: OUKHM,  JyIa,
(dboToanmapar, MIPOCKITMOHHBIN ammapar,
MHKPOCKOII, TEJECKON, BOJOKOHHAsl OIITHKA,
nudpakIMoOHHAs penETKa, OJISIPOU]]

5.3.12

[TpakTueckue paboThl. M3Mepenne moxazarens
MIPETOMIIEHUSI. Hccnenosanue CBOICTB
n300pakeHU i B JINH3aX. Hab6monenue
JUCIIEPCUU CBETA

BJIEMEHTGHI CIIELIUAJILHOM TEOPUU OTHOCHUTEJILHOCTH

6.1

I'panuiel IPUMEHUMOCTH KJIACCUYECKOMN
MEXaHHKH. [Toctynatsl Teopuun
OTHOCUTENIBHOCTH:  MHBAapUAHTHOCTb  MOAYJIA
CKOPOCTHM CBE€Ta B  BaKkyyme, IPUHIMII




OTHOCHUTEJILHOCTA DUHINTENHA

6.2

OTHOCUTEABHOCTD OJIHOBPEMEHHOCTH.
3ameyieHne BpEeMEHH U COKpAIleHUE JJTHHBI

6.3

6.4

DHeprus ¥ UMITYJIbC CBOOOIHON YaCTHIIBI

CBsi3b Macchl C DHEprHeil M HUMITYIbCOM
CBOOOJHOW  YaCTHIIBI. OHeprust  MOKOS
CBOOO/THO 4aCTHUIIbI

KBAHTOBAS ®U3UKA

7.1

3JIEMEHTBI KBAHTOBOU OIITUKA

711

®otonsl. Dopmyna IlmaHka CBS3UM JIHEPIUU
(¢hoToHA C ero 4actoTol. DHEPrus U HMILYIIbC
¢dboToHa

7.1.2

7.1.3

OtkpeiTie U uccienoBanue  Qorodaddexra.
Omnbiter A.I'. CtoneroBa. 3akoHsl poTodddexra
VYpaBuenune OitHmreiiHa ans  Qorosaddexra.
«Kpachnas rpanuna» hotorddexra

714
7.15

7.1.6

Jasnenue ceera. OnbiTel [1.H. JIeOeneBa
XHUMHUYECKOEe NEHCTBUE CBETA

Texnuueckue yCTpOICTBA: (hoTOdIEMEHT,
¢doTomaTunK, cCoTHEUHast OaTtapesi, CBETOANO/

7.2

CTPOEHHME ATOMA

721

Monens aroma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
[lnanerapHast MOJi€nb aTOMa

7.2.2

7.2.3

IToctynatel bopa. M3nydeHue u moriomeHue
(OTOHOB MpH Mepexo/ie aToMa C OJTHOTO YPOBHS
SHepruu Ha Apyroil. Buasl cnektpoB. Croektp
YPOBHEW dHEPrUHU aTOMa BOJAOpPOAa

BosHoBBIE cBOlicTBa yacTul. BonHer ne bporis.
KopnyckynspHo-BoIHOBOMI Jyalli3M.
Jlndpakius 3JeKTPOHOB Ha KpUCTaJIax

724

7.2.5

7.2.6

CrioHTaHHO€ ¥ BBIHYXKIEHHOE  H3JIy4YCHHE.
VYcTpoiicTBO M MPUHIMIT pabOTHI J1azepa
TexHuyeckue  yCTpOMCTBA: CIEKTpaIbHBIN
aHanu3  (CHEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMIIBIOTEP

[TpakTnueckue paboThI. Habnronenue
JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl Ha6J'IIO,Z[CHI/I$I n perucTpanu
OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE paIOaKTUBHOCTH. OnbIThI
Pezepdopma  mo  ompenmeneHuro  cocTaBa
panuoakTuBHOrO u3MydeHus. CBoiicTBa amb(da-,
Oera-, raMMa-u3iIy4eHus. Bnusnaue
PaAMOAaKTUBHOCTH HA KUBbIE OPraHU3MBbI

7.3.3

OTtkpeiTHEe TpoTOHAa W HeWTpoHa. HykinoHHas
Mozenb snapa ['eiisenOepra — MBanenko. 3apsn




sapa. MaccoBoe uncino sapa. M3otomnst

7.3.4

Anbda-pacnaa. DJISKTPOHHBIM W TO3UTPOHHBIN
OeTa-pacmnaj. amma-uznydenue. 3aKkoH
paaMoaKTUBHOIO pacnaaa

7.3.5
7.3.6

7.3.7

7.3.8

OHeprusi CBSI3M HYKJIOHOB B siape. SnepHble
cuibl. Jledekt macchl siapa

SAnepubie peakuuu. JleseHue u CUHTE3 Azep
Snepusiii  peaktop. TepMosiaepHbI  CHUHTE3.
[Tpobaembr u MEePCIIEKTUBBI SIEPHOM
SHEPIreTUKU. DKOJOTUYECKUE ACHEKThI SIEPHOM
SHEPIreTUKU

DnieMeHTapHble YacTUIlbl. OTKPBITUE TTO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJCHCTBUS

7.3.9

7.3.10

TexHudeckue yCTpOWCTBA: IO3UMETP, Kamepa
BunbcoHa, siaepHsblii peakTop, aToMHasi 6oM0a
[IpakTrueckue pabotsl. MccienoBaHue TpekoB
gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3nHoro neba. Co3Be3nusi, IpKue 3BE3HI,
MJIAHETHI, X BUIUMOE IBHKCHHE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHOM TpyIIIBIL.
[1naHeTbI-TUTaHThl M UX CIYTHUKH, KapJIUKOBBIE
mnagersl. Mainsie Tesa CoTHEYHOH CUCTEMBI

8.3
8.4

8.5

8.6

Conrne, gorocdepa u atmochepa. ComHeuHas
AKTHBHOCTh

Hctounuk sHeprun CoiHLa U 3BE311

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, panuyc, TEMIIEpATypa, X
B3aMMOCBsI3b. [[narpamMma «crieKTpanbHbIN Kiace —
CBETUMOCTBDY. 3BE3 b1 TIIAaBHOM
MOCJIEIOBaTEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTbY JUIST 3BE3]1 IJIaBHOM
MOCJIEIOBAaTEILHOCTH

Buyrpennee crpoenue 3BE3a.  CoBpeMeHHBIE
MIPEACTaBICHUS O TMPOUCXOXKACHHUH W HBOJIOLUU
CorHIta v 3BE311. DTaribl KA3HT 3BE3

8.7

Mneunsiii [1yTe — Hama ['anaktuka. CrimpanbHas
cTpykrypa [anaktuku, pacnpeneiieHue 3BE3L,
ra3a u nbpliu. [lonoxxenue u npuwxenue ConHia B
lanaktuke. [Lnockas 51 chepuueckas
HOJICUCTEMEBI I allTaKTUKU

8.8

8.9

Tunbel ramakTuk. PanuoramakTMku W KBasapsl.
UEpHble AbIPEI B sipax rajJakTHK

Bcenennas. Pacmmpenue BceeneHHoil. 3akoH
Xab6na. Paszberanme ramaktuk. Bospact u
panuyc Bceenennoii, Teopuss boiapmoro B3pblBa.
Mogens «ropsiueii Bcenennoit». PennkroBoe
U3JIy4CHUE

8.10

MacurrabHast CTPYyKTypa Bcenennoi.




MeraranakTuka.
aCTPOHOMUH

Hepeménnsie

pOOIIeMBI




OIEHOYHBIE MATEPHAJIbBI

K BugaM BHYTPHUIIKOJIBHOIO  OLICHMBAHHWA  IPEIMETHBIX  PE3YyJIbTaTOB  OCBOCHUS
00pa30oBaTeNbHBIX MIPOTPAaMM, Pa3BEPTHIBAEMBIX I10 NEPHOAAM 00yUEHHUS, OTHOCSATCS:

— CTapToBas JUarHOCTHKA, HAIIPaBJICHHAs Ha OLIEHKY OOILIeHl MOTOBHOCTH OOYy4aroIIMXCs K
00y4YeHHIO Ha IaHHOM ypOBHE 00pa30BaHMS;

— TeKylllee OLEHHBAHME, OTpa)arollee HWHIAUBHIyalbHOE MPOJBI)KEHUE O0ydarollerocs B
OCBOCHHMHU IIPOTPAMMBbI YY€OHOTO MpPEIMETa;

— TEMATUYECKOE OLCHUBAaHUE, HAIIPABICHHOEC HA BBIIBICHHE W OLEHKY JOCTH)KEHUS
00pa30oBaTeNbHBIX PE3yJIbTATOB, CBS3aHHBIX C M3YYEHHEM OTJEIBHBIX TEM 00pa3oBaTeIbHOMN
IIPOrpPaMMBl;

— MPOMEKXYTOUHOE OICHMBAHUE IO MTOTAaM H3YyYeHHs! KPYIHBIX OJIOKOB 00pa3oBaTEIbHOM
IPOTrpaMMbl, BKJIIOYAIOLIEH HECKOJbKO TeM, WM (POPMUPOBAHME KOMIUIEKCHOIO OJ0Ka y4eOHBIX
neiictBuil (pabota ¢ nH(popMaluen, ayAupoBaHue U Ip.);

— UTOrOBOE OLICHMBAHUE PE3YJIbTATOB OCBOEHHUS 00pa30BaTEIbHON MpPOrpaMMbl 3a y4eOHBIH
roJI.

DOpMBI OLICHKU:

- WHJIUBUIYyaJbHAs;

- rpynnoBas (Korja paccMarpuBaercsl paboTa TpyIIbl, a OLIEHUBATbCI MOXKET Kak padboTa
IPYNIbI B IEJIOM, TaK U HHAUBUAYAIbHbBIN BKJIAJ KaKJ0TO U3 YYaCTHUKOB IPYIIIbI);

- poHTaANBbHAS (IPUMEPOM SBIISIETCS PPOHTANBHBIN ONPOC [0 U3YYEHHOMY MaTepHany).

Meroas! MpOBEPKHU:

~- YCTHBIE ONPOCHI (MHAUBUYANIbHBIE, PPOHTAJIBHBIE);

- MMCbMEHHBIE OMPOCHI (B TOM YHCIIE B TECTOBOH (hopme, (pU3HUecKue TUKTAaHTHI, COUMHEHUS,
pedepaTsl, perieHue 3a1a4 u T. 1.);

- IpakTHuYecKkue paboThl (JaboparopHble pabOThI, MPAKTUKYM, y4eOHO-UCCIIEOBATEIbCKUE
paboThI U IPOEKTHI);

- KOMIIBIOTEPHBIE OMPOCHI (Pa3HOBUIHOCTH MHUCbMEHHOTO OIPOCa WJIM TECTOBOM pabOThI).
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Bxoanasi koHTpO/IbHAsA padoTa no ¢pusuke B 10 k1acce
Bapmuanr 1
1. IlpounTaiiTe epedeHb MOHATHI, KOTOPBIE BaM BCTPEYAIUCh B Kypce (PM3UKHU: aMILIUTY/a,

BECBHI, CEKYHIOMED, Yachl, IPOWJEHHBIN MyTh, cuila. Pa3zfnenuTe 3T NOHATHS 10 BEIOPAHHOMY BaMH
NpU3HAKY. 3aMuIINTe B TAOJIMIly Ha3BaHUE KaXKAON TPYIIBI U MMOHATHUS, BXOIAIINE B TPYIITY.

Ha3BaHue rpynnbl NOHATHI IlepeyeHb NOHATHH

2. Ha pucynke npezacrapiieH rpa@uk 3aBUCUMOCTU MPOEKIIUU CKOPOCTH OT BPEMEHH I Tela,
JBKyIerocs Baosb ocu OX. Mcronb3yst qannelie rpaduka, BEIOEpUTE U3 MPEATI0KESHHOTO TIepEUHs
JIBa BEPHBIX YTBEPKACHUS. YKAXKUTE UX HOMEpa.

1) Vuactok BC COOTBETCTBYET PaBHOYCKOPEHHOMY aBWkeHuro M€

Tela ¢ MAKCHMAIIBHBIM 110 MOJTYJTIO YCKOPEHHEM. 4 —3

2) B MOMeHT BpeMeHH t3 CKOPOCTh Telia paBHA HYIIIO. /

3) B mpomexyrok BpemeHum or t1 g0 tz Teno HW3MEHWIO c
HarpaBJCHUE IBMKEHHS Ha IPOTHBOIOIOXKHOE. o 4 f AN

4) B MoMeHT BpeMeHH t2 CKOpOCTh Tela paBHA HYJIIO.
5) Ilyts, cooTBeTcTBYIONMI yuacTKy OA, paBeH MyTH, COOTBETCTBYIoIEeMY ydacTky BC.

3. ITo Msauy, nexaieMy Ha TpaBe, YAapuiu KIouIKoi. M300pa3uTte cuibl, AeHCTBYIONINE HA
M4 Tioclie yaapa. Kyaa HanpasieHo yCKOpeHHe Msida rmocie yaapa?

4. TlpouuraiiTe TEKCT M BCTABbTE HA MECTO NPOMYCKOB CJ0Ba (CJIOBOCOYETAHUA) W3
NMPHUBEIEHHOI0 CIMCKA.

Cnmcok cIioB:

1) MakcumanbHOI

2) MUHMMAaJIbHOU

3) KOHIIEHTpaIiH

4) maccsl

5) yBenuuuBaeTcs

6) yMEHbIIIaeTCst

7) HE U3MEHSETCS

Jlisi TIpoBeNieHUsT OIBITOB TI0 W3YYCHHWIO IUIaBaHHWS Tel Bacwiuii WCIonbh30Ba CTakaH C
MIPECHOI BOJIO, MOBAPEHHYIO COJNb U ChIpoe siiI0. Ha prcyHKe mpencTaBieHO MOBEACHUE SHIa B

Crakas 1 Cragan 2 Crakas 3

3aBUCUMOCTH OT (A) consHOrO pacTBOpa B cTakaHe. B crakaHe 3 MIOTHOCTH pacTBopa
Obu1a (b). Ilpu yBenuueHHM IUIOTHOCTH PAacTBOpa CHUJa TSKECTH, JIEHCTBYIOIIas Ha
U0, (B), a BeITanKMBaroMmas cuiia (D).

5. Pacnonosxure OJICKTPOMArduTHBIC BOJIHBI OIITUYCCKOr'O AMarna3oHa B MOPAAKE YBCIWMYCHHA
JUIMHBI BOJIHBL. 3alIMIIUTE B OTBETE COOTBETCTBYIOLIYIO IOCIEI0BATEIBHOCTD LIUDD.
1) 3enensbie 2) ¢uoneroBsie 3) KkpacHbIe
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6. Ucnonb3ysa ¢pparment [lepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB, MPEACTaBICHHBIX
Ha PUCYHKE, OTPE/IeTINTEe, H30TOI KAKOT0 3JIEMEHTa 00pa3yeTcsi B pe3yJibTaTe o- pacraja MoJOHHUS.

197

79 AU

JomoTo

20 Hg
Prrre
200,41

Z1 11

Tarmee

204,37

g2 Pb
C BRI
207,14

209

23 Bi
Ermoer

(210]

2 Po

Tlomoeest

25 At

DyraT

2% Rn

Damoec

[423]

7. 3ansatua no ¢usuke y [lomuuelr HaunHaroTcss poBHO B 09:00.
Ilepen Tem Kak BOMTH B KJIACC, OHA IMOCMOTpPETIA HA HACTEHHBIE YaChl B
niKkosibHOM Kopugope. Ha ckonmpko cexkynna Ilonmna omo3gana Ha
3aHATHA?

8. YcraHoBuTe COOTBeTCTBME MEXKIy TEXHUUYECKUMH YCTPOHCTBAMH U (PU3HMUECKUMH
SBJICHUSAMH, JISKALIMMHU B OCHOBE NpuHIMNA ux JeiictBud. K kaxmoil mo3unuu nepsoro crojidua
noA0epuTe COOTBETCTBYIOUIYIO MO3UIMIO U3 BTOPOTO CTOIONA.

TexHuueckne yCcTpoucTaa DU3NYECKUE SBJICHUS

A Kommac 1 TenmoBoe nelcTBre TOKA
b DNEKTPUYECKUH YTIOT 2 XHUMHYECKOE IEHCTBHE TOKA
3 BzanmoneiicTBre IMOCTOSTHHBIX
MAarHuToB

9. Pemiute 3anauy.
ABTOMOOMIIb pasroHsieTcss ¢ MecTa U gocturaer ckopoctu 10 m/c 3a 10 c. Yemy paBHa Macca
aBTOMOOWIISA, €CIIM PaBHOJEHCTBYIOIIAsl BCEX CUJI, IEUCTBYIOIIKX Ha Hero, paBHa 2000 H?

10. Pemiure 3a1auy.
JIyu cBeTa mafaeT Ha IJIOCKYIO IPAHMIY pasziena AByX cpei. Yron maaenus pasen 70°C, yrom
MeXTy OTPaKEeHHBIM JTy4OM 1 nperaoMiIeHHsM pasel 100°C. Uemy paBeH yron npenomueHus?

11. Pemure 3agauy.

Yactora konebanuit kameproHa 432 I'Ll. KakoBa nnuHa 3BYKOBOW BOJHBI OT KaMepTOHa B
BO3JIyX€, €CJIU CKOPOCTh pacipocTpaHeHus 3Byka pasHa 330 m/c?
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Bxoanasi kOHTpoOJbLHAs padoTra no ¢pusuke B 10 Kiacce
Bapuanr 2
1. IIpounTaiiTe nepeyeHb MOHATUH, KOTOPhIE BaM BCTPEUYAIHCh B Kypce (DM3UKH: MUKPOCKOII,
WHEepLUs, paayra, aMIepMerp, JUHeKa, MolHud. Paznenure 3T MOHATHSA MO BHIOpAaHHOMY BaMU
pU3HaKy. 3anuIInuTe B TAOIHIY HA3BaHUE KaXI0M TPYIIIbI U MMOHSITHS, BXOAIIUE B TPYIITY.

Ha3Banue rpynnbl NOHATHH IlepeyeHb NOHATHIA

2. Ha pucynke npeactasiieH rpaduk 3aBUCUMOCTH MOJYJISL CKOPOCTH OT BpeMeHH t juis Tena,
JBUKYIIETOCs IPSIMOJIMHEMHO B MHEPLUAJIBbHOM CUCTEME OTCYETA.

Hcnonb3ys JnaHHble Tpaduka, BBIOCPUTE M3 MNPEIIOKEHHOTO TMEPEeYHs JBa BEPHBIX
YTBEPKJICHHS. YKaXKUTE UX HOMEpA.

M

1) Ha yuactke DE Teno nBuranocs paBHOMEPHO. - A 4 D E

2) Haubosbliee yCKOpPEHHE TEIO HMMEJIO Ha YYacTKe 3 N T
AB. 24 4 |

3) B unTepBasie BpeMeHu OoT 6 A0 8 C TEIO MPOILIO | : |
nyTs 6 \B ¢/
4) Ha ywactke CD kuwHermueckas »HEprusi Tela 0f 1 2 3 4 5 6 7.8 t¢
YMEHbIIANACh.

5) B unrepBane Bpemenu ot 0 10 2 ¢ TeI0 Npouuio myTh 6 M.

3. Ha npyxune Becut rupbka maccoii 200 r. M300pa3zure Cuiibl, ASHCTBYIONINE HA CHCTEMY
rUpbKa - Ipy)XHHa. UeMy paBHa CUJ1a yIIPYTOCTH MIPY>KUHBI, €CII TUPbKa HaXOAUTCS B PABHOBECHH.

4. TlpouMTaiiTe TeKCT M BCTABbTE HA MeECTO INPOMYCKOB CJI0Ba (CJI0BOCOYETAHUS) W3
NPHUBEJIEHHOI0 CIIUCKA.
bpycok paBHOMEPHO TSAHYT BBEPX I10 IIEPOXOBATON NOBEPXHOCTH HAKIOHHOW MJIOCKOCTH.

Cwiia Tpenusi, neicTBylomas Ha Opycok, (A) . PaBHONelcTBYIOIIAs BCex
Cul, NeHCTBymuUX Ha Opycok, paBHa (b) . Ilo Mepe ABWXEHHS BBEpX IO
HAKJIOHHOM TUIOCKOCTH KHHETHYecKas odHeprus Opycka (B) , TIOJHAas

MexaHu4deckas sHeprus opycka (I')

CnHCoK CJIOB U CJI0BOCOYCTAHMIA:
1) HampaBieHa BBEpX B/0Jb HAKIIOHHON MJIOCKOCTH
2) HampaBJieHa BHU3 BJI0JIb HAKJIOHHOMN TJIOCKOCTH

~
3) cymMMa CHJIBI TSDKECTH M CHIIBI TPEHUSI
4) Hynb
5) HE U3MEHSThCS

e
6) yMEHbIIATHCS
7) yBenuuarcs

5. Pacrnonoxxute BUABI DIEKTPOMATHUTHBIX BOJH wu3iydaeMbix CoJHIIEM B TIOpsIKE
BO3pACTaHUS JIJTUHBI BOJHBI. 3aITUIITUTE B OTBET COOTBETCTBYIOIMIYIO MOCIIEI0BATEILHOCTE ITU(DP.

1) uznmyueHue paaroBOIH

2) uadpakpacHoe U3Ty4eHue
3) BuAMMOE U3TydeHHE
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6. Ucnonb3ysa ¢pparmenT [leproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB, MPEICTaBIEHHBIX
Ha PUCYHKE, OTpEeNIeIUTE, M30TOI KAaKOro 3JIeMEHTa 00pa3yercsi B pe3yibTare ABYX [ - pacranoB

pTYyTH.
7 Au| & Hg| & 11| s Pb| & Bi 24 Po| 85 At| 8 Rn
FameTo Pryrs T ammt I EFMERL] EncayT TToToEEET AeraT Pamne
197 200,61 204,37 207,19 209 [210] [210] [227]

7. 3ansatus no Qusuke y Anapes HaumHaroTcs poBHO B 09:00.
[lepen Tem kak BOWTH B KJIacC, OH IOCMOTpEN] Ha HAaCTEHHbIE Yachl B
HIKOJIBHOM Kopuzaope. Ha ckombko cexkyHn Amnzaped omno3gal Ha
3aHATUA?

/I"I|\\\

8.YcranoBute COOTBETCTBHE MEXIY TEXHHUYECKUMU
yCcTpocTBaMH M (PU3UYECKUMH SIBICHUSIMH, JEKAlUIUMH B OCHOBE MpHHIMIA WX AercTBua. K
Ka)XJI0H MMO3UIMH IEPBOTO CTOJI011a TOAOEPHUTE COOTBETCTBYIONIYIO TO3HUIIMIO M3 BTOPOTO CTOJIOIIA.

TexHuueckue ycTpoucTaa duznveckue IBICHUS
A Jlunza 1 IIpenomuenue ceera
b 3epkaio 2 Wzny4yenue cBera

3 OTtpaxxeHue cBeTa

9. Pemnre 3a1a4y.

Teno moadpocuiau ¢ MOBEPXHOCTH 3€MJIM BEPTHKAJILHO BBEPX, COOOIIMB €My HAYadbHYIO
CKOpOCTh Vo =6 M/C. Ha kakyro MakcHMallbHYIO BBICOTY (B M) MOJHsUIOCH Teno? CompoTuBiieHHE
BO3J/1yXa npeHeopeknumo Mano. OTBET OKPYTIIUTE 10 NECATHIX JOJEH.

10. Pemure 3a1auy.
Jlyy cBera majaer Ha TUIOCKOE 3€pKajo. YTOJd MEXAy MaJarolllUM M OTPaKEHHBIM JTy4aMH
paBen 60°. UeMy paBeH yroy MEXy MaJarolIiM JIy9OM U 3epKajioM?

11. Pemure 3agauy.

PannoOyit B Mope koseOiercs Ha BOJHaxX ¢ nepuojgoM 6 c. CKOpocTh MOPCKHUX BOJIH 2 M/C.
Uemy paBHa JUIMHA BOJIHBI?
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