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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE cCpenHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOW MpoTrpaMMbl, mpeactaBiieHHbIXx B OI'OC
COQO, a taxxe ¢ yu€tom (enepaibHoil paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICIIMH MPENOoaBaHusl y4eOHOro mpeaMera
«Duznka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit ®denepainuu, peanu3ylolluX OCHOBHBIE 00pa30BaTEIbHbBIC
MPOrPAMMBL.

Conepxanue mnporpaMMbl 1o (U3MKE HAIMpaBiIeHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuatomuxcst 10-11 kmaccoB mpu oOyueHuu ux (¢us3uke Ha 0a30BOM YpPOBHE HA OCHOBE CHUCTEMHO-IESTEIBHOCTHOIO
noaxoja. [Iporpamma no pusuke coorBeTcTBYET TpedoBanusM @I'OC COO k miIaHUpyeMbIM JTUYHOCTHBIM, TPEIMETHBIM U
METaIlpeAMETHBIM pe3yJibTaTaM OOYYEeHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTb peaU3alMi MEKIPEAMETHBIX CBS3EH
(U3UKH C €CTECTBEHHO-HAYYHBIMH Y4€OHBIMU IpeaMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE L€ M3Y4YEeHHsS (PU3HKU Ha
YPOBHE cpeAHero oOmero o0pa3oBaHUsA, IUIAHUPYEMbIE peE3yJbTaThl OCBOEHUS Kypca (U3HKH: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCII€ IPEIMETHbBIE PE3YybTaThl O

rojiaM o0y4eHus;

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

du3nka Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPOJIBI, BRICTYIAsl B KAYeCTBE YYEOHOTO MpeIMeTa B IIKOJIE, BHOCUT
CYILLIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUW 00 okpyxatomeM mupe. IIKombHBIIN Kypc (U3HKH — CHCTEMOOOpa3yIOUi st
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (U3MUYECKUE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB W SIBJICHUIA,
M3y4aeMbIX XUMHUEH, Ouosiorueut, ¢usnueckoir reorpadueir u actpoHomueil. Vcmonb3oBaHue W aKTHBHOE TPUMEHECHHE
(bU3UYECKUX 3HAHWM OMpENEseT XapakTep W pPa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B cdepe IHEPreTUKH, TPAHCIOPTa,
OCBOEHMSI KOCMOCA, IMOJYYEHHUsI HOBBIX MAaTe€pUajoB C 3aJaHHbIMM CBOWCTBAMH W Jpyrux. M3ydeHue (QU3MKM BHOCUT
OCHOBHOM BKJIaJ, B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa oOydawoluxcs, B (GopMupoBaHHe yMEHHUI
MIPUMEHSTh HAYYHBIM METO/I O3HAHUS MPU BBHIMIOJHEHUH UMHU YU€OHBIX UCCIIEIOBAHUM.



B ocHOBy Kkypca ¢u3MKHA A7 YpOBHSI CpelHEro oOIIero oOpa3oBaHUsl TOJOXKEH psi HACH, KOTOpbIE MOXHO
paccMaTpuBaTh Kak MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUU € HEW KypC SIBISETCS JIOTUYECKH 3aBEPLUIEHHBIM, OH COJEPKUT MaTEpHAIl U3 BCEX
pazzienoB (pU3MKHU, BKIIOYAET KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca (PuU3NKA OO0OBEIUHEH BOKPYT (PU3HMYECKUX TECOPHH.
Benymum B kypce siBisieTcsi GOpMHpPOBAaHUE MIPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraeT HCIOJIb30BAHME T'YMaHUTApPHOrO IMOTEHIHMada (PU3HYECKOU
HayKH, OCMBICIICHUE CBSI3M Pa3BUTHS (PU3UKHU C PA3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U
AKOJOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaownoii Hanpaseiennocmu. Kypc Qu3MKu mpesrnonaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX WU
TEXHOJOTUYECKUX MPUIIOKEHUN U3yUCHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COACPKAHUS, MOCBALIEHHBIX AKOJIOTHYECKUM
npobjieMaM COBPEMEHHOCTH, KOTOpPHIE CBSI3aHbI C Pa3BUTHUEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXXJeHHs MpoliieM
PaAIMOHAIIBHOTO MPUPOIOTIONB30BAHMS M SKOJIOTUUECKONU O€30MTaCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (GU3UKH Ha YPOBHE CpeHEro oOiero oopa3oBaHus SBISIOTCS (PU3NYECKUE TEOPUU
(bopmupoBaHUEe MPEACTABICHUN O CTPYKType MNOCTpOeHUs (U3NYECKOM TEOpuH, poju (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAaHUIIAX TPUMEHUMOCTH TEOPHH, JJIsl ONMUCAHUSI €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JIeSTEIPHOCTHBIN MOAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCero 3a CYET OpraHU3aIuH
AKCIIEPUMEHTAIILHOM NIeATeNbHOCTH oOyuatomuxcs. [ 6a30Boro ypoBHs Kypca (GU3UKH — ITO UCIOJI30BAHUE CHUCTEMBI
(POHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00PaTOPHBIX PabOT, KOTOPBIE B ITporpamme o pu3nke oObeIMHEHBI B
OOIIMIA CTIMCOK YUYCHHYECKUX MPAKTUUECKUX paldoT. BrigeneHue B ykazaHHOM TepedyHe J1abopaTOpHBIX pabOT, MPOBOIUMBIX
JUISL KOHTPOJISI W OIEHKH, OCYIIECTBIACTCS YYaCTHUKaMH OOpa30BaTENBHOTO TMpoIecca HCXOAS M3 OCOOEHHOCTEH
MJIAHUPOBAHMSI W OCHAIeHus kabunera ¢usuku. [Ipm »TOoM oOecmeumBaeTcs OBIAJEHUE OOYYAIONUMUCS YMEHHSIMHU
MIPOBOAUTH KOCBEHHBIE U3MEPEHHUSI, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3NUECKUX BEJIUYMH U MTOCTAHOBKY OIBITOB IO MPOBEPKE
MPEI0KEHHBIX THUIIOTES.



bonbiioe BHUMaHME yIensieTCsl PEHICHUI0 pAacUETHBIX M KaueCTBEHHBIX 3aaad. [Ipum sTom s pacu€THbhIX 3ajad
OPUOPUTETOM SIBIISIFOTCS 33Ja4 C SIBHO 3a/IaHHOM (PU3UUECKON MOJIENBIO, TO3BOJISIONINE MPUMEHSATh U3yUYE€HHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjefia Kypca, TaKk ¥ UHTErpupys 3HAHUS U3 Pa3HbIX pa3aenoB. JlJig KadyeCTBEHHBIX 3ajad
IPUOPUTETOM SIBJISIOTCS 3aJ]aHUSI HA OOBSICHEHUE MPOTEKaHUs (U3UUYECKUX SIBJICHUN U MPOILIECCOB B OKPYXKAIOIIEH >KU3HH,
TpeOyroire BpIoopa (PU3UUECKON MOJIEH IJIsi CUTYaIlMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu GI'OC COO k maTepuasbHO-TEXHUUYECKOMY OOECIEYEHHUIO0 yueOHOTo mpolecca
0a30BbIl YpOBEHb Kypca (PU3UKH Ha YPOBHE CpEeAHEro oluiero o0pa3oBaHus JOHKEH U3Y4aThbCsl B YCIOBHUAX MPEIMETHOTO
kaOuHeTa (PU3MKKH WM B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOro IuKJa. B kaOunere
($U3UKHN TOJKHO OBITh HEOOXOAUMOE JIaDOpaTOPHOE 00OPYAOBAHUE ISl BBIIIOJIHEHUS! YKA3aHHBIX B MPOTpaMMe MO (U3HKe
YUYEHUYECKUX MTPAKTUUECKUX pabOT U IEMOHCTPALlMOHHOE 000pYI0BaHHE.

JleMOHCTpalMoHHOE 000pyIoBaHUE (POPMHUPYETCS B COOTBETCTBHH C MPUHIIUIIOM MUHUMAIBHON OCTATOYHOCTH H
o0OecrieunBaeT IMOCTAHOBKY IEPEUYHMCICHHBIX B MpOrpaMMe MO (U3MKE KIIOYEBBIX JIEMOHCTpAIMA ISl UCCIETOBAHMUS
M3yYaeMbIX SBIICHUH U MPOILIECCOB, SMIIMPHUUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX MPUMEHEHUH.

JlabopaTopHoe oOOpyIOBaHUE JUIsI YYEHUYECKHX TMPAKTHYECKUX paldoT G(OpMHUpYETCs B BHUIE TEMaTUYECKUX
KOMIUIEKTOB M 0O€cleyrBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTHuecKue KOMIUIEKTHI
71a060paToOpHOTO O0OPYIOBAHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMIUJIEKCHOM HCIOJIb30BAaHWU AHAJIIOTOBBIX U IH(PPOBBIX
nprOOpOB, a TAK)KEe KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE IU(POBBIX TaOOPATOPHIA.

OCHOBHBIMHU TIEJISIMHU H3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SBIISFOTCSI:

e (dopmupoBaHME HHTEpeca M CTpPeMJIEHUS OOydYaloIMXCsl K HAyyHOMY H3YYEHUIO MPUPOIbI, pPa3BUTHE HX

MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TPEICTABICHWI O HAyYHOM METOJe TO3HaHWS M (OPMUPOBAHHE HCCIIEIOBATEIILCKOTO OTHOIICHHS K
OKPY>KaIOIIUM SIBIICHUSIM;

e (opmupoBaHME HAy4yHOTO MHPOBO33PEHMSI KakKk pe3yibTara U3y4Y€HHS OCHOB CTPOCHHS MaTepuu U

byHIaMEHTAIBHBIX 3aKOHOB (DHM3UKU;

e (opmupoBaHNE YMEHUI OOBSICHITH SBICHUS C HCIIOIH30BaHHEM (DU3NUECKHUX 3HAHWN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHE MPEACTABICHUHN O PO (PU3UKH JJIs1 pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.



JlocTrkeHne ITHX Ienell obecreunmBaeTCsl pelIeHrneM CISAYIONINX 3aJad B Mpollecce M3y4YeHHs Kypca (pu3ukud Ha
YPOBHE CPETHETO 00IIeT0 0Opa30BAHHUS:

MpPUOOpPETEHUE CUCTEMBI 3HAHUI 00 O0IMMX (PU3NIECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX, BKIIOYAsi MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3HKY, STIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTBI acCTPOPU3UKH;

dbopMHpoBaHUE YMEHUN TPUMEHATh TEOPETUUECKHE 3HAHUSA JIJIs1 OOBICHEHUS (PU3UUYECKUX SABJICHUM B IPUPOJE U JIJIS
NPUHATHUS IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pELIEHUs Pa3IUYHbIX 33]1a4 C SIBHO 33JJaHHON (PM3HUECKON MOJEINbIO, 33]1a4, M0Ipa3yMEBAIOIINX
CaMOCTOSTENIbHOE CO3aHNe (PU3NMUECKON MOJEIIH, aJIeKBATHOW YCIIOBUSIM 33/]a4H;

HNOHUMaHue (PU3NYECKUX OCHOB U MPUHIIMIIOB AEHCTBUS TEXHUUECKUX YCTPOMUCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX
BJIMSIHUS HAa OKPY’KAIOILYIO CpENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHHUS M NPOBENCHUS (PU3MYECKUX SKCIEPUMEHTOB, aHAIM3A U
MHTEpHpeTalni HHPOPMaALIUU, OTIPEJETICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pE3ysIbTaTa;

CO3J]aHUE YCJIOBUH JJIsl Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKON AESTENbHOCTH.

Ha usyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpeaHero oomiero odpazoBaHusi otBoautcs 136 wacos: B 10
kiacce — 68 1yacoB (2 yaca B Hezenio), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipemymaraemeiii B mporpamMme 1o (HU3UKE TepEYCHb JIAOOPATOPHBIX M MPAKTHYECKUX padoT  SBISAETCS
PEKOMEHIOBAaHHBIM, YYHUTENb JIEJAeT BHIOOP TPOBEICHUS JTa0OPAaTOPHBIX PabOT M OIBITOB C YYETOM HHIAWBHUAYATbHBIX
0COOEHHOCTEH 00yUaroIUXCH.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paszpnen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA
®usuka — Hayka o mpupone. Haydnele MeTOAbpl IO3HAHUSA OKpY’Karomero Mupa. Posb 3KcriepuMeHTa W TEOpUM B
IIpOLIECCE MO3HAHUSA IPUPOIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue ¢puznyecKux sBICHUM U mporieccoB. Hayunble runote3pl. @u3nueckue 3aKOHbI U TEOpUU. | 'paHUIIbI
MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [[pUHIIAIT COOTBETCTBUS.
Ponb u MmecTo pusuku B pOpMUPOBAHUU COBPEMEHHOW HAYYHON KAPTUHBI MUPA, B IPAKTUYECKON AEATENbHOCTHU JTHOAEH.
Jlemoncmpayuu
AHanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHUYECKOT0 ABMKEeHUs. Cuctema oTcuéra. Tpaekropus.

[Tepememnienue, CKOpOCTh (CpeAHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUKHU, UX TTPOCKIIUH
Ha OCH CUCTE€MBbI KoopAuHAT. CI0XKEHNUE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBWXeHue. ['padukyd 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHUs, IyTH U NIEPEMELICHNS] MaTEPUATIbHON TOYKH OT BPEMEHU.

CBobosHOE TasieHne. Y CKOpeHHE CBOOOTHOTO MaCHUS.

KpuBonuneitHoe nBrxeHue. [[BuxeHNE MaTepralbHONW TOYKHU MO OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO.
VYrioBast ckopocTh, JIMHEWHas ckopocTsk. [lepuoa u yactota obpamienus. LleHTpocTpeMuTensHOe YCKOPEHHE.

TexHnueckne yCTpOMCTBA M IPAKTUUYECKOE IMPUMEHEHUE: CIUJIOMETpP, ABUKEHUE CHAPSANIOB, LECMHBIE U PEMEHHBIC
repenayvu.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETA, WIUTIOCTPAIM KHHEMATUUYECKUX XapAKTEPUCTUK IBUKCHUS.



[IpeoOpa3zoBanue ABMKEHUHN C UCTIOJIb30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmoienue nBmkeHus Tena, OpomeHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue CKOpoCTH Ipu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne HepaBHOMEPHOIO IBKEHUS € LEIIBIO ONPEIEIICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY NyTAMH, NPOWICHHBIMM TEJIOM 3a IOCIEIOBATEIIBHBIE DPABHBIE MPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUU C HAYAJIIBHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue ABMKEHUS 1IapUKa B BA3KOM )KUJIKOCTH.

N3yuenune ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipraumn otHocuTenbHOCTH ['anunes. [lepBoiii 3akoH HproToHa. IHEepuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoii 3akon HeloTOoHa AJis1 MaTepuaabHOM TOYKU. TpeTuid 3aKOH
HproToHa 1151 MaTepuaIbHbBIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tsokectu. IlepBas kocMHuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (moxosi, ckoyibxkeHus, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHs CKOIBKEHHS U CHJIa
Tpenust nokosi. Koapduument tpenus. Cuna conpoTUBICHUS TPU IBUKEHUH TeJa B )KUIKOCTH UITU Ta3e.

[ToctynaTenbHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaiieHus. [neqo cusbl. Y CnoBus paBHOBECHS TBEPAOTO TENA.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHNE: OAIUNUITHUKY, JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE Macc B3aMMOJACHCTBYIOIINX TEI.

Bropoii 3axkoH HerotoHna.



N3mepenue cu.

CrnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(pOopMaIinH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U ITAJCHUH.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECUS TBEPAOro Teiia. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBmxKeHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00paslie, oT ux AehopMaluu.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeJA, UMEIOILIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMiynbc MaTepuanbHOl TOUKHU (Tela), CHCTEMbl MaTEPUANIbHBIX TOYEK. MIMIysbCc CHIIBI 1 M3MEHEHHE MMITyJIbCca TENa.
3aKOH COXPAaHEHUS UMITYJIbca. PeakTMBHOE JBHKEHHUE.

Pa6ota cuibl. MOIHOCTH CUJIBL.

KuneTtudeckast sHeprus MaTepuanbHOU TOUkU. Teopema 00 M3MEHEHUN KHHETUYECKON YHEPTUH.

[TorenuumanbHas sHeprus. [loTeHnmanbHas 3Heprust ynpyro aedopMUpOBaHHON MpyxuHbI. [loTeHUHanbHas 3Heprus
Tesa BOJIM3U MOBEPXHOCTH 3E€MITH.

[loTeHunanbHble U HEMOTEHIMAIbHbIE CHIIbl. CBs3b pa0bOThl HEMOTEHUHUAIBHBIX CHJI C U3MEHEHHUEM MEXaHHYeCKOH
SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue yCTpoucTBa U MPaKTUYECKOE IPUMEHEHUE: BOJOMET, KOIIEP, PYKUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEeHMAILHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3ydeHne abCOIOTHO HEYNPYTOT0 yaapa ¢ HOMOUIbIO ABYX OJJIMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3MEHEHHEM MEXaHUYECKOM SHEPTUHU Tella Ha MIPUMEPE PACTSHKEHUSI PE3HHOBOIO
KIyTa.

Paznen 3. Modsekyasipaasi u3uka 1 TEpMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJOXECHUSI MOJEKYJISIPHO-KUHETUYECKON TEOPUU M MX OIBITHOE OOOCHOBAaHHE. BpOyHOBCKOE JBMKEHHUE.
Huddyzus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI BelecTBa. Moe/n CTPOCHHUS Ta30B, KUJIKOCTEH U TBEP/IBIX TE
U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE OJTHUX Mojened. Macca u pasMepbl Mosiekyl. KonndyecTBo BelecTsa.
[ToctostnHas ABoranapo.

TerutoBoe paBHOBecue. Temneparypa u e€ usamepenue. [lkana remneparyp Llenbcusi.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KUHETUYECKON TEOPUM UJI€AJIbHOTO raza. AOCOII0THAS
TeMIepaTypa Kak Mepa CpeaHEel KNHETHYECKON 3HEPTrur TEIJIOBOTO JIBMKEHUA yacTull rasza. lllkamna temnepatyp KenbBuHa.
I"a3oBble 3ak0HBI. YpaBHeHHe MeHneneeBa—Knaneiipona. 3akon JlanbToHa. M3omnponeccsl B HI€ATBHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. [ 'papuyeckoe npeacTaBieHrue U30IpoLEecCoB: H30TEpPMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETDP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JTUCKPETHOE CTPOCHHE BEIIECTBA, POTOrpadrui MOJIEKYJI OPraHUYECKUX COCTMHEHHM.

OmnbiTel 10 U Hy3UN KUAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopens onbita LTepHa.

OnbIThI, I0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.

Mogens, WUTIOCTpUpYOMIas IpUpoay AaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OnbITHl, WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSHUSI MJI€aJIbHOTO T'a3a, U30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabonvl



Omnpenenenne Macchbl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE MU3MEPEHUI 00bEMa KOMHATHI, IABJICHUS U TEMIIEPATYPhI
BO3/yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXAY MTapaMETPAMH COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvlt mepmoouHamuku

Tepmogunamuueckast cuctemMa. BHYTpeHHsIsi 3HEprusi TEPMOJMHAMMYECKOW CHCTEMbl M CIOCOOBI €€ H3MEHEHHS.
KonuyectBo Ttemnotel u paboTa. BHyTpeHHsi »HEprus OJHOATOMHOIO HJIeaIbHOTO Ta3a. Buabl Tersionepenauu:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3ITyUYEeHHE. Y eNIbHAs TEIIOEMKOCTD BelecTBa. KonyecTBO TEmIOThI TP TEIIONEpeaaye.

[Tonstue 06 aguabaTHOM npornecce. [lepBbIii 3akoH TepMouHaMUKH. [IpuMeHeHe nepBoro 3aKkoHa TEPMOJIUHAMUKH K
u3ornpoiieccam. ['padudeckas nuTepnperanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPOJIE.

TennoBele MamuHbl. [IpuHUUNBI AEUCTBUS TEIJIOBBIX MaimiuH. [IpeoOpa3oBaHusi SHEPrUU B TEIUIOBBIX MAallIMHAaX.
Koaddunment nonesnoro neiictBusa temioBod mamwuHbel. [ukn KapHo u ero kodppuuMeHT M0JIE3HOTO JEHCTBUS.
DKOJIOTHYECKHE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: JBUTATENIb BHYTPEHHETO CrOpaHusi, OBITOBON XOJOJUIBHUK,
KOHJIMITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPTUU TeJla MPU COBEPIICHUU paOOThI: BBUIET MPOOKHU U3 OYTHUIKH MO JESHCTBUEM CKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOIEMOHCTPAITHS).

N3menenune BHyTpEeHHEH dHEpTUH (TeMIlepaTyphl) Tea Ipu Terionepeaaye.

OnbIT M0 aArabaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaeapHoN TEII0EMKOCTH.

Tema 3. Azpecamnibie cocmoanus eeuyecmea. Pazosvie nepexoont

[TapooGpazoBanue u konzaeHcamusi. VMcnapenue u kureHue. AOCOMIOTHASS M OTHOCUTENbHAS BIAXKHOCTH BO3AyXa.
Hacplimennslii map. Y aenbHas TeioTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS.



Teépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHH3OTPOIHS CBOWCTB KPUCTALUIOB. JKHAKHE KPHCTAJLIBL.
CoBpeMmenHble MaTepuaibl. [InaBienue u kpuctau3anus. Y aeabHast TerioTa riapieHus. CyOamManus.
VYpaBHeHue TEII0BOTO OanaHca.

TexHUYecKre YCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M TMCUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH
MOJTYy4YE€HHUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoOlCTBa HACBIIICHHBIX APOB.

Kunenue npu noHMKEHHOM JaBJICHUMU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIeHUsI KPUCTAJUIMUECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJIoB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3MepeHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoaguHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Ted. ONeKTpUYecKuid 3apsan. JIBa Buaa 53JIEKTpUYECKHUX 3apsiioB. [IpOBOIHUKH, AWDIIEKTPUKU H
MOJTYNPOBOJHUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTr0 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil snekTpuueckuid 3apsia. Dnekrpuyeckoe noje. Hanpsok€HHOCTH
3NEKTPUYECKOTO noJis. [[puHIMN Cynepno3uuu 3JIeKTPUIECKUX MoJen. JINHUY HanpsiKEHHOCTHU IEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratudeckoro mojs. llotennuan. PasHocTh mnoTeHiuaioB. [IpoOBOIHMKKM W AUDJIEKTPUKH B
ANEKTPOCTATUUECKOM moJie. JlusnekTpruueckasi IpOHUIAEMOCTb.

DnekTpoéMkocTb. Konaencatop. DneKTpo€MKOCTh MIIOCKOTO KOHJIEHCATOPA. DHEPTUs 3apsSKEHHOI0 KOHAEHCATOpA.

TexHudeckre yCTpONCTBA M MPAKTUUECKOE MPUMEHEHUE: AJIEKTPOCKOI, JIEKTPOMETP, JIEKTPOCTATUYECKAsK 3allNTa,

3a3eMJIEHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN armapar, CTPYHHBIA PUHTED.
Jlemoncmpayuu



YCTpOUCTBO U IPUHLIMII AEUCTBHUS JJIEKTPOMETPA.

B3auMoenicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOMIAAM IUIACTHH, PACCTOSHUSA MEXKIy HUMH U
IUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DIIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTpUUECKOro Toka. Micrtounuku toka. Crita toka. [IocTosITHHBIN TOK.

Hanpspkenue. 3akon OMa 117151 yuacTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YJENbHOE CONMPOTUBJIEHUE BewecTBa. llocnenoBaTenbHOE, MapajuielibHOE,
CMEIIAaHHOE COEMHEHNE MPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—JIeniia. MOIHOCTB AIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYILIAasi CUJIa M BHYTPEHHEE CONMPOTUBJIECHUWE HMCTOYHMKA TOKa. 3akoH OMa s MONMHOW (3aMKHYTON)
3NeKTpuYecKon uenu. KopoTkoe 3aMbIKaHUE.

DJIEKTPOHHAsi TMPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBHUCUMOCTH COMNPOTUBIICHHS METANIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBomuuku. CoOCTBEHHass MW TpUMECHAs MPOBOAMMOCTh TOJYyNpoBOAHUKOB. CBoiicTBa P—N-miepexona.
[ToympoBOTHUKOBBIEC TIPUOOPHI.

DJIEKTPUYECKUN TOK B PACTBOPAaX M pacIulaBax dJIEKTPOJIUTOB. DIEKTPOIUTAYECKAS JUCCOUUALINS. DIEKTPOIU3.

DJIEKTPUYECKHN TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [Ina3ma.



TexHuueckue yCTpOWCTBA W MPAKTHUYECKOE MPUMEHEHHE: aMIepMETp, BOJBTMETpP, PEocTaT, HCTOYHUKU TOKa,
AIEKTPOHATPEBATENBHBIC MPUOOPHI, AIEKTPOOCBETUTEIBHBIC TPHOOPHI, TEPMOMETDP CONPOTHBIICHHS, BAaKyyMHBIN IHO/,
TEPMUCTOPHI U (OTOPEZUCTOPHI, TOTYIPOBOTHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOMIAAM IOMNEPEYHOI0 CEYECHHS U
Marepuana.

CwmenanHoe coeIMHEHUE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »>IEKTPOABIKYIIEH Ccuiabl. KOpOoTKkoe 3aMbIKaHME TalbBAHMYECKOIO JJIEMEHTAa M OIIEHKA
BHYTPEHHETO CONIPOTHUBJICHUSI.

3aBUCUMOCTH COMPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3IEKTPOIUTOB.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHune cMeaHHOro COeTMHEHUST PE3UCTOPOB.

N3mepenune 31eKTpOoABIKYIIEH CUIIBI ICTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBS3H

N3yuenue kypca Gusuku 6a30Boro ypoBHs B 10 Ki1acce OCyHIECTBISIETCS ¢ YIETOM COJIEPIKATEIBHBIX MEKIPEIMETHBIX
CBSI3eH ¢ KypcamMu MaTeMaTUKU, OMOJIOTHH, XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnvie nousimusi, CBS3aHHbIE C HM3YYEHMEM METOJIOB HAyYHOI'O IIO3HAHMS: SIBIIEHUE, HAy4HbIA (DakT,
runoTtesa, Gu3ndeckasi BEJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETMPOBAaHNE, MOJIEIb, N3MEPEHUE.

Mamemamuxa: pemieHne CUCTEMbl YpaBHEHUM, TWHEWHas (yHKIUS, mapadoa, rurnepoosia, ux rpauku U CBOWCTBA,
TPUTOHOMETPUYECKUE (GYHKIIMU: CHUHYC, KOCHHYC, TAaHTE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO,
BEKTOPHBI U UX MPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.



buonoeus: mexanndeckoe ABUKEHUE B KUBOU mpupoje, nuddys3usi, 0cMOC, TEIIIOOOMEH KUBBIX OPTraHU3MOB (BUIbI
TEIJIONEPEauH, TEMJIOBOE PABHOBECHE), JIIEKTPHUUECKHE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA, MOJISIPHAsS Macca, TEIUIOBbIE
CBOWCTBA TBEPABIX TEJ, KUAKOCTEW W Ta30B, JJEKTPUUECKUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs THUCCOLMAIIMS,
rajbBaHHKA.

l'eoepagusa: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE ABUKEHUN C MCIOJIb30BAHUEM MEXAHHU3MOB, YYET TPEHHUS B TE€XHHUKE, MOJUIUITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHHsI UMITYJbCa B TEXHUKE (pakeTa, BOJIOMET U APYTUE), ABUTATE]Ib BHYTPEHHETO CTOPaHUS,
napoBasi TypOuHa, OBITOBOM XOJOAUIBLHUK, KOHAUIIMOHED, TEXHOJIOTHH MOJIYYSHHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHUCJIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHUE IEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIM
MIPUHTED, ANEKTPOHArPEBATEIbHBIE TPUOOPHI, ITEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUSA

ITocTrosiHHBIE MarHUTHI. B3anMOaelCcTBHE NOCTOSTHHBIX MAarHUTOB. MaruuTtHoe mnosie. BEKTOp MarHUTHON WHIYKLIHH.
[IpyHIMI CyIIEpIIO3UIIMM MAarHUTHBIX Tosie. JImHuM MarHuTHOM MHAYKUWH. KapThHa NTWHWAKA MarHUTHOW WHIAYKLIHH ITOJIS
MOCTOSIHHBIX MarHUTOB.

MarnuTHoe noJie MpoBOJIHKUKA ¢ TOKOM. KapTruHa TMHUN MHIYKIMA MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO TIPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOT'O IMPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanMmoaeiicTBre NTpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHnua, e€ MOyJib ¥ HampaBiieHHe. JBI>KeHHEe 3apsKEHHOM YacTULIbl B OJJHOPOJHOM MarHUTHOM moJje. PaGora
cuiibl JIopeHua.

SIBneHue FIEeKTPOMAarHUTHOM MHAYKIMH. [I0OTOK BEKTOpa MarHUTHOW MHIYKUWW. DJIEKTPOABUKYILNAS CHJIA WHIYKLUU.
3aKOH 3JIEKTPOMarHUTHOM MHAYKUMK Papajes.



BuxpeBoe snekrpuueckoe mnojie. INEKTPOABIKYIAs CHUJIAa UHAYKIMU B IPOBOJHUKE, ABMKYIIEMCA MOCTYNATENbHO B
OJTHOPOJAHOM MAarHUTHOM ITOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIWA. DIIEKTPOABUKYILAS CHUJIa CAMOUHIYKIIHAH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpoMCTBA M NMPAKTUYECKOE TPUMEHEHHE: IOCTOSHHBIE MATHUTHI, dJIEKTPOMATHUTHI, JJIEKTPOBUIaTEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHUE IIEKTPOHHOI'O ITyYKa MATHUTHBIM I1OJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE ANIEKTPOMArHUTHON UHIYKIMH.

IIpaBuino Jlenna.

3aBUCHUMOCTb JIEKTPOABUKYILEH CHIIBI MHIYKIIMU OT CKOPOCTHA U3MEHEHHSI MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

Hccnenoanne neCTBUSI HIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Paznen 5. KosieOaHusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KO1e0aHus



Koneb6arenbnas cucrema. CBoOoaHble MexaHWMYeckue kosiebaHus. ['apmonumyeckue kosnebanus. Ilepuon, uacroTa,
amMIuTyna u ¢asa konedanui. [IpykxuHHBIA MasTHUK. MaTeMaTHdecKiil MasTHUK. Y paBHEHUE TAPMOHUYECKUX KOJICOaHUH.
[IpeBpaiiienrie 3HEPTUM PU TAPMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOAHBIE 53JIEKTPOMArHUTHBIE KOJEOAHUS B HACATBHOM KOJI€0aTeIbHOM KOHTYpE.
AHanorus MexJ1y MEXaHUYeCKUMH U 3JIEKTPOMArHUTHbIMU KoJiebanusimu. @opmyia TomcoHa. 3aKOH COXpaHEHUs SHEPTUHU B
UcaIbHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarouux kojicOaHusX. BbIHy»XJIeHHbIe MexaHudeckue KoJsieOanus. Pe3onanc. BreiHyXaeHHBIC
AJIEKTPOMArHUTHHIE KOJIeOaHuUsI.

[Tepemennslil Tok. CHHYCOUIANIbHBIN MEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYJHOE U AEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSIAKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepeaadya U MOTPEOICHUE DIACKTPUUECKON SHEPruu. DKOJOTHMUECKHUE PUCKU TMPU
MIPOU3BOJICTBE AEKTPoIHEPTrUn. KylbTypa HCTIONBb30BaHUS SJIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HHU.

TexHu4yeckre yCTpPOMCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JJICKTPUUYECKHUN 3BOHOK, T€HEpaTop MEPEMEHHOIO TOKa,
JIMHUHM 3JIEKTpoIepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojiebaTeIbHON cUCTeMbl (TPY>KUHHBIN WM MAaTEMAaTUUYECKUNM MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuwimorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAIIPSIKEHUS OT BPEMEHH) JJIs DJISKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onaHc npu nociaegoBaTeIbHOM COSMHEHUH PE3UCTOPA, KaTYIIKW UHAYKTUBHOCTU U KOHICHCATOPA.

Mopens TUHUYU 3IEKTpONEepeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue 3aBUCUMOCTH TTepUOIa MaJbIX KoJieOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl rpy3a.

HccnegoBanne nepeMeHHOro TOKa B LEMH U3 MOCJIEA0BATEIBHO COCAMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUNHbLE 60IHbL

MexaHnuueckue BOJIHBI, yclIoBUA pacnpocTpaHeHus. Ilepumon. CKOpocTh pacnpOCTpaHEHHs] W JJIMHA BOJIHBI.
[Toniepeunsie u npo10abHBIE BOJIHBL. HTepdepeHus u nudpakiys MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBHS U3JTyUYEHUs 3JI€KTPOMArHUTHBIX BOJH. B3aumuas opuenranus Bektopos E, B, V B
AIEKTPOMArHUTHON BoHe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHHE, MPETOMIICHHE, MOJspu3auus, Iudpakxius,
uHTeppepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[Ixana 3MeKTpoMarHuTHHIX BOJIH. [IpuMeHeHre 3JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEN CPEIBI.

TexHuYecKkue yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIIbTPAa3BYKOBAsl IMarHOCTHKA B
TEXHUKE U MEULMHE, paJiap, paIuONpUEMHHUK, TEIEBU30p, aHTeHHA, TesnedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Hab6nronenue cBs3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYI0M U 4aCTOTOM KoJieOaHUH.

HccnenoBanne CBOWCTB SJIEKTPOMATHUTHBIX  BOJIH: OTpaXEHHE, TMPEIOMIICHHE, TMOoJspu3anus, audpakxiius,
uHTEephEpEeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonvMHENHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOUW cpexe. Jlyu ceera. ToueuyHbin
HMCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusl cBeta. [locTpoeHne n3o0pakeHuii B TIIOCKOM 3epKaJie.



[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIM TMOKa3aTeNb MpenomiieHusd. [lonHoe BHyTpeHHee
oTpakeHue. lIpenenbHbIi yroil MOJIHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoniye u pacceuBaronye JMH3bl. ToHkas guH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKasl CHJIa TOHKOM JIMH3BI.
[TocTpoenue n300pakeHH B COOMpAIOIIUX M pacCEeMBAIONIMX JUH3aX. DopMylia TOHKOW JIMH3BL. YBEIUYEHHUE, J1aBaeMoe
JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass onrtuka. HuTepdepenius cBera. KorepeHTHble HCTOYHUKH. YCIOBHS HaOMIOACHUS MaKCUMyMOB H
MUHHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT JIBYX CUH(pA3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpakmuonHas peméTka. YcloBue HAOMIOJEHUS TJIABHBIX MAKCUMYMOB TPy TMaJCHUH
MOHOXPOMaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHnueckue yCTpoicTBa M MNPAKTUYECKOE IPUMEHEHHE: OYKH, Jyna, (oToammapar, MpOEKIMOHHBIM amnmapar,
MUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONTHUKA, TU(PPAKITUOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeHOE pacpoCcTpaHEeHUE, OTPAKEHHUE U MTpesioMIieHue cBeTa. OnTuiyeckue mprudopshl.

[TonHoe BHyTpeHHEE OTpakeHUE. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopaenn MUKpOCKOIIa, TEJIECKONA.

Habmronenune natepdepeHnm cBera.

Habmronenue nudpakiuum ceera.

HaOnronenue aucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tomydyenue cnekTpa ¢ MOMOIIBI0 JUGPAKIIMOHHON PEIIETKY.

HaGnronenue nossipusaiuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabonul



N3mepenue nokazaTesis MpeIoMIICHUs CTEKIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEIBLHOCTH
['pannnbl TPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. llocTymaTel cnenwanbHOW — TEOpUU
MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAKyyMe, IIPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAIICHUE IJIUHBI.
DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.
CBs13p Macchl ¢ SHEPTUEN U UMITYJIbCOM PEJSITABUCTCKOM YaCTHULIBI. DHEPIHUs MTOKOS.

Paznen 7. KBanToBasi pusmnka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBg3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.

OTHOCUTCIBbHOCTH.

OtkpeiTe u uccienoBanue Gporoddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbl Gorodddexra. YpaBHeHHe DUHIITEITHA

st pororddexra. «Kpacnas rpanuray Goroaddexra.
JlaBnenne cBera. OnbiThl 1. H. JIeGenera.
XHUMHYECKOEe IEHUCTBUE CBETA.

TexHrueckre ycTpoicTBa U MPAKTHYECKOE MPUMEHEHUE: (POTO3IeMEHT, (DOTOIaTUUK, COJIHEUHAs: OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®otorhPexT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.
UccnenoBanue 3akoHOB BHeHETo (poTodddekra.
CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma



Mopens atroma Tomcona. OnbiTel Pesepdopna no paccesnuro o -yactul. [lnanerapnas mozenb atoma. [loctymars
bopa. W3nydyenne u normnouieHue (HOTOHOB MPHU MEPEXOAE aToMa C OJHOTO YPOBHS SHEPTUU HA JAPYroil. Buasl ciekTpos.
CriekTp ypOBHEH 3HEPTHH aTOMa BOAOPO/IA.

BonnHoBele cBoiicTBa yacTull. Bonnsl ae bpoiina. KopnyckyIspHO-BOIHOBOW yaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuueckue ycTpoNCTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIA aHamu3 (CIEeKTPOCKOI), ja3ep, KBaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue mMHeHyaThIX CIEKTPOB U3ITyUEHHS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Hab6nronenue nmuHeituaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOKHOCTh CTpoeHHs siapa. OTKpbiTHE paguoakTUBHOCTU. OmnbIThl Pesepdopna mo
OTPENICJICHUIO COCTaBa paJUOaKTUBHOro u3mydeHus. CBoiictBa anbda-, Oera-, ramMma-usnydyeHus. BrusiHue
PaJIHOAKTUBHOCTH HA )KUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA W HelTpoHa. Hyknonnas monens siapa IeiizenOepra—lBanenko. 3apsia siapa. MaccoBoe 4HCIIO
sanapa. M3oromnsl.

Anbga-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ["amma-uznyyeHnue. 3aKOH paJuOaKTUBHOIO pacnajia.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT maccel siapa.

SnepHble peakunu. Jlenenue u CUHTE3 s1I€Ep.

Anepnsiii peakTop. TepMosiaepHbIii cuaTe3. [Ipo0aeMbl 1 TePCIEeKTUBHI AISPHON dYHEPTETHKU. DKOJIOTHUSCKUE ACTICKThI
SAIEPHON DHEPIETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.



MeTo1bl HaOMIOAEHUS U PETUCTPALIM 3JIEMEHTAPHBIX YACTHULL.
OyHaaMeHTalbHBIE B3auMOeHCTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHn4eckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: NO3UMETpP, Kamepa BunbcoHa, siepHbIA peakTop, aTOMHAs
o6omoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomut
HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OoTOrpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oranbl pa3BuTUs acTpoHoMuu. [IpukiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMMUH.

Bup 38€3nH0r0 HeOa. Co3Be3aus, IpKUe 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.

ConHeuHas cuctema.

Connue. ConHeuyHass akTUBHOCTh. Mctounwk sHeprun ConHUa W 3BE371. 3BE3Abl, UX OCHOBHBIE XapaKTEPHUCTHKH.
JnarpaMMa «CHEKTpaJIbHbIA KJACC — CBETUMOCTBY». 3BE3/bl TJABHOM MOCIEAOBATEILHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» Il 3BE3] TJIABHOW IMOCIENOoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHbIE MNPEICTaBIEHUS O
MIPOUCXOKIECHUH U 3BoJIIoIIMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Mueunsii [Tyts — Hama I"anaktuka. [Tonoxxenue u apuxenne ConnHna B ['anaktuke. Tunsl rajakTuk. PagyroranakTuku
1 KBazapbl. YEpHBIE OBIPHI B A/Ipax TAIAKTHUK.

Bcenennas. Pacumpenue Beenennoid. 3akon Xa06isa. Pa3zoeranue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe
U3IIy4YEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaGnronenust HeBOOpy>KEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIS1 OTPEETICHUS TTOJI0KEHHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CeBepHOro MoIyIapus U SpKue 3BE3/bI.



Habmronenus B reneckon JIynsl, maner, Maeunoro [lyTu.

O06o0mariiee NOBTOpeHUE

Ponb ¢usnku um acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJOTUYECKOW, COIMAIIbHOM U ATHYECKOM cepax neaTeabHOCTH
YeJIOBEeKa, POJb U MECTO (PU3MKU U aCTPOHOMHHM B COBPEMEHHOW HAy4YHOU KapTHUHE MHpa, POjb (PU3MYECKON Teopuu B
dbopMHUpPOBaHUM TPEACTABICHUNA O (HU3MUYECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MHUpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca usnku 6a30Boro ypoBHs B 11 kiacce oCymIeCTBISETCS C YUETOM CONEPKATEIbHBIX MEKITPEAMETHBIX
CBsI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonamusi, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4YHOrO TIIO3HAHUS: SIBJIEHUE, HAy4YHbI (QaxT,
rUNoTe3a, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbI YPAaBHEHUI, TPUTOHOMETPUUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M HX IPOCKIMM HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIMHA, MPU3HAKK NMOJIOOUS TPEYroJIbHUKOB, OIpENEiIeHHE IUIOIAIU IJIOCKUX (QUryp H
o0BbEMa Ted.

buonocus: snextpuyeckue SIBICHHUS B >KMBOW NPHUPOJE, KOJeOATEIbHbIE IBMXKCHHS B JKMBOW MPUPOJE, ONTHUYECKUE
SABJIEHUS B JKMBOM NPUPOJE, AEUCTBUE paIdalli HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOE€HHUE aTOMOB U MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUS
KPUCTAJUIMYECKON PELIETKH, CIIEKTPAJIbHBIN aHAJIN3S.

l'eocpaghus: MarHUTHBIE TOJIOCA 3E€MIIM, 3aJIEKU MAarHUTHBIX pyl, (OTOCHEMKA 36MHOW MOBEPXHOCTH, IMpeICKa3aHUe
3EMJIETPSACEHUM.

Texnonozus: TAHUM DIIEKTPOIIEpEIad, TEHEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUIaTelb, NHAYKIIMOHHAA 1€Yb, paaap,
panuonpuéMHUK, TEJIEeBH30p, aHTEeHHA, TenedoH, CBY-neuyb, MPOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEYHas
Oatapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue ydyeOHOro npenmera «Pu3nKa» Ha YpOBHE cpeaHero oo0miero oodpazoBaHusi (0a30BbI ypOBEHB) JTOKHO
o0ecreunTh JOCTIKEHNE CISAYIOMUX JIMYHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS Yy4eOHOro mpeaMera «Pu3nKay NOKHBI OTPa)KaTh FOTOBHOCTh U CIIOCOOHOCTh
oOyyJarommxcsi PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALMM, MO3UTUBHBIX BHYTPEHHUX YOEXKIAECHWH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOTO
oOuiecTBa, paclIMpeHUE XU3HEHHOTO ONbITa M ONbITAa JAEITEIbHOCTH B MPOLECCE peal3allid OCHOBHBIX HaIpaBlICHUI
BOCIIMTATEIBHOMN JAESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLMK OOYyYarOIIErocsi Kak aKTMBHOIO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
00111eCTBa;

OPUHATHE TPATULMOHHBIX O0LIEUEIOBEUYECKUX TYMAaHUCTUYECKUX U JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECaX I'PaXkIaHCKOTO 00IEeCTBa, yYaCTBOBATh B CAMOYIIPABICHUH
B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU NHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKLIMSIMU U HA3HAUCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) MATPHOTHYECKOTO0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOU UJIEHTUYHOCTH, ATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCHUMCKUX YUEHBIX B 00JACTH (PU3MKH U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS



cOPMHUPOBAHHOCTHh HPABCTBECHHOTO CO3HAHUS, STHUCCKOTO TIOBEICHUS;

CIOCOOHOCTh OIEHUBATH CUTYAIIMIO M MPHHUMATh OCO3HAHHBIE PEIICHHS, OPUECHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH, B TOM YHCJIC B ACATEIbHOCTH YUEHOTO;

OCO3HaHHUE JMYHOT'O BKJIa/Ja B MOCTPOCHHUE YCTONYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

3CTETHYECKOE OTHOIIICHHUE K MHUPY, BKIIOUast 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYIEro (PU3MUCCKOI HayKe;

5) Tpy10BOr0 BOCIIUTAHHUSI:

HHTEPEC K pa3audHbIM chepaM mpodeCCHOHAIBHON ACITEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3UKON M TEXHUKOM,
yYMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP OYIyIIeH MPodeCCHr U pealn30BbIBATh COOCTBEHHBIC KM3HCHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO U CAMOOOPA30BaHUIO B 00JaCTH (DU3UKH HA MPOTSIKCHUN BCEH KU3HHU;

6) IKOJIOrHYECKOr0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHKE TJI00ATBHOTO XapaKTepa IKOJOTHYSCKUX MPoOIeM;

IUTAHUPOBAHKE M OCYIICCTBICHHUE ICHCTBHMI B OKPYJKAIOIIEH cpeje Ha OCHOBE 3HAHUS ICNIell YCTOMYMBOrO Pa3BHTHS
YEJIOBEUCCTBA;

pacuIMpeHue OmbITa JSATEILHOCTH SKOJIOTHYSCKON HAMPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUHN TI0 (DU3UKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHMS

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PU3UUECKOIN HAYKH,

OCO3HAHME IIEHHOCTH HAYYHOMN JICSITEIbHOCTH, TOTOBHOCTh B MPOIIECCe U3ydeHUS (DU3UKH OCYIICCTBISATH POCKTHYIO U
UCCIICI0OBATEIILCKYIO ICATEIIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBIE YUeOHbIE JeiiCTBHUS

ba3oBble Jilornueckue aeiicTBUA:
CaMOCTOSTENILHO (POPMYITHPOBATH U aKTYaJTU3UPOBAThH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OIPENICNIATh LEU ICATEIBHOCTH, 3aJ1aBaTh NapaMeTPbl U KPUTEPUU UX JOCTHKEHHUS;



BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B paCCMaTPUBACMBIX (DM3MUECKHUX SIBJICHHUSIX;

paspabaTeiBaTh IJIaH pEHICHUS MPOOJEeMbl ¢ Y4€TOM aHajlu3a WMEIOIIUXCS MaTepUalbHbIX M HEMaTepHaIbHBIX
PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IEJISIM, OIIEHUBATH PUCKH MOCIICIACTBHUM
TCSTEIbHOCTH;

KOOPAWHHUPOBATH U BBITIOIHATEH pabOTy B YCIOBHSX peaabHOTO, BUPTYAThHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI,

pa3BUBATh KPEaTHUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEHN, KITIOYEBBIMU MOHITUIMHU U METOJIaMU (PU3NYECKON HAYKU;

BJIaJICTh HaBBIKAMHU Y4E€OHO-UCCIIEIOBATEIBCKON M TMPOCKTHOW JEATEIBHOCTH B 00JacCTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHHs 3a7a4 (PU3NUECKOTO COACpKAHUS, TPUMEHEHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHWS;

BJIAJICTh BHJIAMH JCSITCIBHOCTH I10 MOJTYYEHHIO HOBOTO 3HAHWS, €T0 HHTEPIIPETAIINH, TPEOOPa30BaHUIO0 U TPUMEHEHHUIO
B Pa3NIMYHBIX YUYEOHBIX CUTYAIIHSIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3WPOBaTh 3a/1a4y, BBIIBUTaTh TUMOTE3Y €€ pelIeHUsl, HaXOAUTh
apTyMEHTHI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TApaMeTPhl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHHUS 3aJayd Pe3yJbTaTbl, KPUTHYCCKH OIICHUBATH WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIIOBHSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3aJladyu B OOpa30BATEIBHOW JEATEIHHOCTH, B TOM YHCJIE MPU H3yUYECHUU
busuKy;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TICPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTUICCKYIO 00JIACTh )KU3HEACATEILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIE UJCH, NIPEIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:



BIQJICTh HABBIKAMHU TOJYy4YCHUs HHDOpManuu (QHU3MUECKOTO COJEpKAaHUS W3 HWCTOYHMKOB Ppa3HBIX THIIOB,
CaMOCTOSITENIEHO OCYIIECTBIIATh IOMCK, aHAJIM3, CUCTEMATH3AIMI0 W HHTEPIPETAINi0 MH()OPMAIMKA Pa3IUYHBIX BUIOB H
(dhopm mpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(OpMAITUH;

UCIIOJIb30BaTh CpEACTBA HWH(POPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M OPTraHU3AlMOHHBIX 3aJa4 C COOJIOJCHWEM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE30MacCHOCTH,
THTHUEHBI, PECYpCOCOepEKCHHS, TPABOBBIX U ATHUSCKUX HOPM, HOpM HH(OPMAIMOHHOW 0€30ITaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJICPIKAHUS B PAa3IMIHBIX (popmarax ¢ yuéTOM Ha3HAuYCHUS WHPOPMAIMH U ICICBOH
ayJUTOPUH, BRIOMpAst ONTUMAIILHYIO POpMyY MTPEICTABICHUS W BU3yaln3alliy.

KomMmyHuKaTHBHBIE YHHUBEpPCAJIbHbIE y4eOHbIE 1eHCTBUSA:

OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JAESATEILHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallUid U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOI TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U MHANBUIyaTbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JACHCTBUM C Y4ETOM OOIIMX MUHTEPECOB M BO3MOXKHOCTEU Ka)JOr0 YJICHA
KOJUICKTHBA;

IIPUHUMATh L€ COBMECTHOM JAEATEIIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH JIEHCTBUSA MO €€ JOCTHUKEHHIO:
COCTABJISITh TUIAH JEUCTBHM, paclpeiessTh POidd C y4€TOM MHEHUN YYaCTHHKOB, OOCYXJaTh PE3ylbTaThl COBMECTHOM
padoTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa MU KaXJOTO yYacTHHKA KOMaHIbl B OOIIMH pe3yiabTarT Mo pa3paboTaHHBIM
KPUTEPUSIM;

MpeIIaraTb HOBBIE MMPOEKTHI, OLICHUBATh UJIEU C ITO3ULUHA HOBU3HBI, OPUTUHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISIT TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYyallUsIX, IPOSBISATH TBOPYECTBO U
BOOOpakeHUe, ObITh HMHUITUATUBHBIM.



PeryisiTHBHBIC YHHBeEpPCAJbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanms:
CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO MEATEIBHOCTh B 007acTh (M3MKH M aCTPOHOMHUH, BBISBIATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaUH;
CaMOCTOATENIBHO COCTABJIATh IIAH PEUICHUS PAaCYETHBIX M KAa4ECTBEHHBIX 3aJad, IUIAH BBIIOJIHEHUS NPAKTHYECKON
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUIH;
JABATh OLICHKY HOBBIM CHUTYaLlHsIM;
pacuIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;
JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3pyIULHMH B 00JacTH (DU3UKHU, MOCTOSHHO TMOBBIIIATH CBOM
00pa3oBaTeNbHbII U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJIEKT:
JABaTh OLICHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEIISIM;
BJIa/IETh HABBIKAMU [MO3HABATENIbHON PeIEKCUN KaK OCO3HAHUS COBEPILIAEMbIX IEUCTBUI U MBICTUTEIBHBIX MPOLECCOB,
MX PE3YJbTAaTOB U OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI peIeKCUH JIJIs OLEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELLIEHHUS [10 UX CHUKEHMUIO;
IIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YyJIbTaTOB AESATEIbHOCTH;
OpPUHUMATh ce0sl, MOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;
NPUHUMATh MOTUBBI M apPTYMEHTBI APYTUX IIPU aHAIN3€ PE3YJIbTATOB IESITEIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B npouecce noctruxkeHus! TMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS NMPOTpaMMbl MO (PU3UKE ISl YPOBHS CPEIHEr0 OOIIEero
o0Opa3oBaHus y 00y4arOIIMXCsl COBEPUIEHCTBYETCS SMOLIMOHATIBHBIM UHTEIUIEKT, MPeANnoaraoiuii copMUpPOBAHHOCTS:



CaMOCO3HaHHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IOHHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHHE, BUAETHh HalpaBlICHUS
pa3BUTHSL COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIOYAOIIETO CaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE,
CIIOCOOHOCTB aJJallTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSABIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAlLIUM, BKJIIOYAIOLIEH CTPEMJICHHUE K JOCTHKEHUIO LIEJIU U YCIEXy, ONTUMHU3M, WHUIMATHUBHOCTD,
YMEHHE JEHCTBOBATh UCXO U3 CBOUX BO3MOKHOCTEN;

AMIIATUHM, BKJIIOYAIONIEH CHOCOOHOCTh TMOHMMAaTh 3MOILMOHAJIBHOE COCTOSIHUE JPYIHX, YYUTBIBaTh €ro Ipu
OCYILIECTBIEHUH OOILEHNUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpauMBaTh OTHOIIECHUS C JPYTMMH JIFOJbMH, 3a00THUThCH,
NPOSIBIISATH UHTEPEC U pa3peliaTbh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 10 kiacce nmpeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX poJjib U MeCTO (Pu3uKu B (POPMUPOBAHMH COBPEMEHHON HAy4YHON KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTUN, B IPAKTUYECKOMN AEATEIbHOCTH JIFOAEH;

YUYUTBHIBATh TPaHUIIBl TPUMEHEHUS] U3YYEHHBIX (PU3MUECKUX MOJENICH: MaTepuaibHas TOYKA, UHEpLMAIbHAs CUCTEMa
oTcu€Ta, aOCOJIOTHO TBEPIOE TEJNO, UJICANbHBIA Tra3, MOJCIU CTPOCHMS Ta30B, KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi/i PU pelieHnU PU3NUECKUX 3a]1ay;

pacnio3HaBath (hU3MUECKUE SIBICHHS (TIPOILECCH) W OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-
KUHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA M 3JEKTPOJAUMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHEUHOE
JBIDKEHHUE, CBOOOIHOE MaJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPIU, B3auMoJieucTBre Tei, auddysus, 6poyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00BhEMaA TeJl MpU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHE, UCITAPECHUE, KOHJICHCALIUS], IUIABJIEHUE, KPUCTAIUIA3ALINS, KUIIEHNE, BIIAXKHOCTh BO3/1yXa, ITOBBILICHUE JABJICHUS



rasa Ipu €ro Harpe€BaHUU B 3aKPBITOM COCYZE, CBS3b MEXAY IapaMEeTpaMU COCTOSTHUS ra3a B U30IPOLIECCax, ANEKTPU3ALIMS
T€J, B3aUMOJECHCTBUE 3apsI0B;

OIHCHIBATh MEXaHUYECKOE JBMKEHHE, UCIOJB3YS (DU3HUECKUE BETUYMHBI: KOOPJUHATA, MTyTh, IEPEMEIIEHUE, CKOPOCTbD,
YCKOpEHHUE, Macca Tella, Cuja, UMITYJIbC Tejla, KUHETUYECKash dHEprus, MOTEHLMAJIbHAs SHEprus, MeXaHuuyeckas padora,
MEXAHUYECKasi MOIIHOCTh; IPU ONHMCAHWU MPABUIBHO TPAKTOBaTh (PU3MUECKUNA CMBICH HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YEHHU U €AMHHULIBI, HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONKCHIBATh U3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUJIOBBIEC SIBJICHUS, UCIONb3YS (PU3NYECKHE BEITUYHMHBI: JABICHUE
ra3za, TEeMIeEpaTypa, CPEeIHsAs] KUHETHYECKash SHEPrusi XaOTHUYECKOIO JBMXKEHHS MOJEKYJ, CPEIHEKBaApaTHYHAas CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS BHeprus, paboTa rasza, KOIPQPUIUEHT IOJE3HOTO IACHCTBHUS TEIIOBOTO
JABUTATENs; MPU ONUCAHUM TPABUIBHO TPAaKTOBAaTh (U3WYECKUH CMBICH HCIHOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U
€AMHUIIBI, HAXOUTh (DOPMYJIbL, CBSI3bIBAIOIINE JAaHHYIO (PM3HYECKYIO BEIUUYHUHY C IPYTUMH BEJIMYMHAM;

ONMKCHIBATh HW3YYEHHBIE JIIEKTPUUECKHE CBOMCTBA BELIECTBA M JIIEKTPUYECKHUE SABJICHHS (IIPOLECCHI), HCIOJIb3YS
(u3MYecCKuEe BEIMYUHBIL: JIIEKTPUUECKUI 3apsll, 3JIEKTPUYECKOE I0JIe, HANPSHKEHHOCTh IMOJsI, NOTEHIHMAN, Pa3HOCTh
NOTEHLMAJIOB; NPU OMNKUCAHUU TMPABUWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIOJB3YEMbIX BEJIMYHMH, UX O0O3HAUEHUS U
€/IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMU BEIUYMHAMY;

aHAIU3UPOBaTh (PU3MUECKUE MPOLIECCHl U SABJICHUS, UCHOIb3Ysd (PU3MUECKHE 3aKOHbI U MPUHIMUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u 11l 3akonsl HptoTOHA, 3aKOH COXpaHEHUsSI MEXAHUUYECKOW 3HEPTUH, 3aKOH COXPAHEHMS UMITYJIbCA, IPUHLIUIL
CYNEpIIO3ULIMA CWJI, IPUHLHWII PAaBHOIPABUS HWHEPUHUAIBHBIX CHCTEM OTCUETA, MOJEKYJISIPHO-KMHETHUYECKYID TEOPHIO
CTPOEHMSI BEIIECTBA, FA30BbIE 3aAKOHBI, CBSI3b CPEeIHEN KMHETUYECKOW SHEPTrUHU TEIIOBOTO JABMKEHHUSI MOJIEKYIT C a0COJIFOTHOM
TEMIIEpaTypoOy, MEpPBbIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUsS JJIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3Tom
pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeéMaTH4YEeCKOE BBIPAXKEHHWE M YCJIOBHs (TpaHMIbI, 00JIacTH)
MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHUHILMIIBI JCHCTBHS MAaIlMH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUS HUX
0€3011acHOT0 UCIIOJIb30BAHMSI B TIOBCEAHEBHOM KU3HMU;



BBINOJIHATh 3KCHEPUMEHTHI 0 HMCCIEAOBAHUIO (PU3NYECKUX SIBJICHUM M IMPOLECCOB C HCIIOJIB30BAHMEM IPSIMBIX U
KOCBEHHBIX H3MEpPEHHH, mpu 3ToM (QOpMyIHpoBaTh MpobiieMy/3afady M TUIOTE3y YYEOHOTro SKCIIEpHUMEHTa, cOOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000pyA0BaHUSA, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI,

OCYILIECTBIIATh MPSMbIE U KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIMYMH, NPU 3TOM BHIOMpATh ONTHUMAJIbHBIN CIOCOO
M3MEPEHMSI U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTEN U3MEPEHMUI;

UCCIIEZIOBaTh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BEJIWYMHAMM C HCIIOJIb30BAHUEM MPSAMBIX HU3MEPEHHUH, NpPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTaThl MOJYUYCHHON 3aBUCUMOCTH (PU3UUECKHUX BEIMYMH B BHJIE TaOIUI[ U
rpaduKoB, AeNaTh BBIBOJBI MO PE3YJIbTaTaM HCCIIEIOBAHNUS;

co0roaTh NMpaBuiia 6€30MacHOrO TpyJla MpHU MPOBEIECHUHU UCCIEIOBAaHUI B paMKax y4yeOHOro 3KCIEpUMEHTa, yueOHO-
HCCIIEIOBATEIbCKOM U IPOEKTHON JESITEIbHOCTH C HCIIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOHCTB U J1a00OpaTOPHOTO
000py10BaHUSs;

pemaTh pacyETHHIE 3a/1a4M C SIBHO 33JJaHHOW (M3MYECKON MOJEIBIO, UCTIONB3Ys (PU3HUECKUe 3aKOHBI U MPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 33Jauyd BbIOMpaTh (PU3UYECKYIO MOJENb, BBIACHATh (PU3NYECKHE BEJIUYUMHBI U (POPMYIIBI,
HEOoOXOoauMble Al €€ pelleHusi, MPOBOJUTh Pacu€Thl M OLEHUBATh PEATbHOCTh IOJIYYEHHOIO 3HA4YE€HUs (PU3HUECKOM
BEJIMYMHBI;

pelaTh Ka4eCTBEHHBIC 3aJaud: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPECUMBYIO IEMOUYKY PACCYKACHHM C OMOpPOW Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHUS,;

UCIOJb30BaTh MpPU pEHICHUH Y4YeOHBIX 3aJlad COBPEMEHHble HWH(OPMALMOHHBIE TEXHOJOTUU [JJsl TIOUCKa,
CTPYKTYpUPOBAHHUS, MHTEPIPETALIMM M TNPEACTABICHUS y4eOHOM M Hay4YHO-NOMYJISIpHON MHGOpMaluu, MOJYyYECHHOW WH3
pa3IMYHbIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHUIO;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUHUCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpY>KaroIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO (PU3MKE B IMOBCEAHEBHOM XU3HU Il oOecriedeHuss Oe30MacHOCTH MpHU
oOpallleHuu ¢ MpUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMH, Il COXPAHEHHSI 3JJ0POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
TOBEICHUS B OKPYKAKOIIEN CpelIe;



paboTaTh B TpYIIE C BHITOJIHEHUEM PA3IUYHBIX COLMAIBHBIX pOJeH, TUIAHUPOBATH pabOTy TPYIIbI, PalMOHAIBHO
pacnpenensiaTh OOS3aHHOCTH W TUJIAHUPOBATH NIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBATHO OIICHWBATh BKJIAT
KaKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI.

K xonity o0ydyenust B 11 kjacce npeamMeTHbie pe3yabTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD
y 00y4aromuxcsi yMeHUi:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3MKH B (POPMUPOBAHMM COBPEMEHHON HAy4yHON KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTMWA, B TMPAKTAYECKOW MAEATEIBHOCTH JIOJEH, LEIOCTHOCTh W E€IUHCTBO
(r3MYECcKO KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS W3YYEHHBIX (PU3WYECKUX MOJENICH: TOUYCHHBIA SJICKTPUUYCCKUN 3apsij, Jyd CBETa,
TOYEUHBIN UCTOYHUK CBETA, A/IepHAsi MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO Sijpa MPU pelieHrnr (PU3NIEeCKuX 3a1ad;

pacrio3HaBath PU3HUECKUE SIBJICHUS (IIPOIIECChI) U OOBSICHATH UX HAa OCHOBE 3aKOHOB DJICKTPOJUHAMUKH U KBAHTOBOM
(U3UKKU: BIEKTpUUYecKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUUECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBUE
MAarHuTOB, 3JICKTPOMArHUTHAs WHIYKIMS, JACHCTBHE MArHUTHOTO IMOJSi HAa MPOBOJHUK C TOKOM W JBWOXKYIIUWUCS 3apsl,
ANIEKTPOMATHUTHBIE KOJIEOAHUST W BOJIHBI, TPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTpPaKEHHE, MPEIOMIICHUE,
uHTepbepeHius, audpakius u MoJsipu3aus CBeTa, aucrepcus cBera, Gotosnexkrpudeckuid 3¢hdext (horoaddekr),
CBETOBO€ JIaBJICHHME, BO3HUKHOBEHHE JIMHEWUYATOro CIEKTpa aroMa BOJIOPOJia, €CTECTBEHHAas U HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMKCHIBATH N3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUECKUE, MATHUTHBIC, ONITUYECKUE, DIIEKTPUUECKYIO MPOBOIUMOCTh
Pa3IUYHBIX CPEJ]) U AJIEKTPOMATHUTHBIC SBJICHHS (IIPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEJIMYMHBIL: DJIEKTPUUYCCKUN 3aps/l,
CUJIa TOKAa, SJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOBIKYIIASA CUJIA,
paboTa TOKa, WHAYKIMS MArHUTHOTO ToJisI, cuia Awmmepa, cuja JlopeHila, WHIYKTUBHOCTb KATYIIKH, DHEPTHUS
AJIEKTPUYECKOTO M MArHUTHOTO TOJICH, NEPUOa M YacToTa KojeOaHuW B KojebaTeabHOM KOHTYpe, 3apsij U Cujia TOKa B
MPOIIECCEe TAPMOHMYECKHUX AJICKTPOMArHUTHBIX KoJieOaHu#, (POKyCHOE PACCTOSTHUE M ONITUYECKAs CUJIa JIMH3BI, TIPU ONMUCAHUN
MPaBUJILHO TPAKTOBATh (PU3WYECKUI CMBICI MCTOIB3YEMBIX BEIMYHMH, X O003HAYCHUS W €AWHUIIBI, YKAa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMH BETUUNHAMU;



ONHCHIBATh M3YyYCHHBIC KBAaHTOBBIC SIBIICHUS W TIPOIECCHI, HCIONB3YS (U3MUECKUE BEJIMYUHBI: CKOPOCTh
AIEKTPOMATHUTHBIX BOJIH, JTMHA BOJHBI M YACTOTA CBETA, DHEPTHUS U UMITYJIbC (POTOHA, TIEPHO/T TTOJTypacTaaa, SHEPTHsI CBSA3H
aATOMHBIX S7IEp, TIPU OMHMCAHWH MPABWIHHO TPAKTOBATh (YM3MYECKUN CMBICI HCIIONB3YEMBIX BEIWYWH, UX OOO3HAYEHUS U
€IMHUILIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIMYUHAMH, BBIYUCIIATH
3HaueHNe PU3NICCKON BEITMYMHBI,

aHAIN3UPOBATh (PU3UYECKUE MPOLIECCHl U SBJICHUS, UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIUIBL: 3aK0H OMa, 3aKOHBI
MOCIIEZIOBATEILHOTO M MApaJlJIeIbHOTO COCAMHEHHS MPOBOJHUKOB, 3akoH Jxoyms—JIeHma, 3akoH 3IE€KTPOMAarHUTHON
WHIYKITAW, 3aKOH TPSMOJIMHEHHOTO pPACIpPOCTPAHCHHS CBETA, 3aKOHBI OTPAXEHUS CBETA, 3aKOHBI NMPEJIOMIICHUS CBETa,
ypaBHeHHUE DiHITelHa 715 HoTodPdeKTa, 3aKOH COXPAHEHUsI IHEPTUH, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUYUECKOTO 3aps/ia, 3aKOH COXPAaHEHHUsI MacCOBOT'0 YMCIIA, MOCTYaThl bopa, 3aKOH pauoakTUBHOIO paciaja, pu TOM
pa3ianyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIpAKEHHWE W YCJIOBHUA (TpaHMIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTIpeIeIIATh HAalPABJICHHE BEKTOPA MHIYKIIMA MarHUTHOTO TOJISt TPOBOHUKA ¢ TOKOM, CHUTBI AMIIepa U ikl JIopeHia;

CTPOUTH U OMHCHIBATh U300pAKEHUE, CO3/1aBAEMOE TNTIOCKUM 3€pKaJIOM, TOHKOM JIMH30M;

BBITIOJIHATHh JKCIEPUMEHTHI IO HMCCIIENOBAHUIO (U3MUECKUX SBJICHHM M TPOILIECCOB C HCIOIB30BAHUEM IMPSMBIX H
KOCBEHHBIX HW3MEPCHUIA: Tpu 3ToM (popMymnpoBaTh MpobieMy/3amady W THIIOTE3y Y4eOHOTO 3KCIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEIJIOKCHHOTO 000pYyI0BaHHUSI, POBOIUTH ONBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE M3MEPEHUsS] (U3MUECKUX BEIUYHUH, MPU 3TOM BBIOMpATh ONTUMAJIBHBIN CHOCO0
M3MEPEHUSI U UCTIOIh30BaTh U3BECTHBIE METO b OIIEHKH MOTPEUTHOCTEN N3MEpPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UUYECKUX BEITUYMH C HUCIIOIH30BAHUEM MPSMBIX MU3MEPEHUI: MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCUPOBATh PE3YNbTATHI MOJYUYCHHON 3aBUCUMOCTH (PU3MUYECKHUX BEIMYHUH B BUC TAOJHIl U IPadUKOB, IeaTh
BBIBOJIBI 1O pe3yJIbTaTaM HCCIICIOBAHMUS,

coOmro1aTh MpaBmiia 6€30MacHOro TPy/a MPU MPOBEICHUN UCCIIECOBAHUN B paMKaX y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-
HCCJIEIOBATENIbCKOM ¥ TIPOEKTHOM JMESITEIbHOCTH C HWCIOJIb30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB M J1abOpaTOpPHOTO
000py10BaHUS;



pemaTh pacu€THbIC 33J]a4M C SIBHO 3aJlaHHOM (PU3UYECKON MOJIENbIO, UCTIONb3YSl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATH (U3UYCCKUE BEIMYMHBI U (OPMYIIHI,
HEOOXOaMMBIC IS €€ pEIICHUs, MPOBOIUTH PACUEThl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHUS (DU3UIECKOU
BEJIUYHUHBL;

peniaTh KaueCTBEHHbIC 3aJlayM: BBICTPAUBATH JIOTMYECKHM HEMPOTHUBOPEUMBYIO IEMOYKY PACCYXKIECHUM C OMOpoil Ha
U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHMUS;

WCIOJB30BaTh IMPU pPEIICHUHM YYEOHBIX 3a7ad COBPEMEHHbIE HWH(OPMALIMOHHBIC TEXHOJOTUU [JIsi TIOMCKa,
CTPYKTYpPUPOBAHUSI, UHTEPIPETALMU U TPEACTaBICHUS y4eOHOW M Hay4YHO-TIOMYJSpHOW HHGOpMALUM, TOJYyYECHHOU H3
Pa3UYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHIO;

OOBSACHSITH MPUHIUIBI ACUCTBUS MAIIMH, PUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHUS MX 0€30MacCHOIO
WCIIOJIb30BaHUs B IOBCEHEBHOM KU3HU;

MPUBOJIUTh TPUMEPHI BKJIaJa POCCHUHCKUX M 3apyOeKHbIX YUEHBIX-(PU3MKOB B pa3BUTHE HAyKHU, B OOBICHCHUE
MIPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM KM3HM i oOecrieueHus O€30MacHOCTU TpHU
oOparieHuu ¢ mpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHEHUS 3I0POBBS U COOJIIOICHUSI HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B rpymlie C BBIMOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIeH, MIAHUPOBATh paOOTy TPYIIbI, pPalMOHATLHO
pacnpenensaTh O0S3aHHOCTH W TUUIAHUPOBATH JIEATEIILHOCTh B HECTAHNIAPTHBIX CUTYAIMSIX, aJIEKBAaTHO OIICHWBATH BKJIAJ
KaXJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PaCCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuarouee nowropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOosiHOe majieHne. Y cKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuunanpHas s3HEpPTUs yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas TermI())Ta l'IJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIH DJIEKTPUIECKHAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJed. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moist. IToreniman. PasHoctn bubmmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM noie bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHInencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme
«Qnekrpocraruka. [locrosHHbIN

66 3JIEKTpUYECKUd TOK. TOKHU B 1 bubnmnorexa [JOK
pasnuuHbIX cpenax» /Beepoccutickas https://m.edsoo.ru/ffOc8a8a
IpoBepoYHas paboTa Ipu MPOBEIECHUN
Ha OyMa)>XHOM HOCHUTENE

67 PesepsHsiil ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DNeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maronuii ypok 1 bubmmorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c88be
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



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

nHaykuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KOJICOaHMS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiin bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue smorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM Bt OK
38 gacTullbl. CBS3b MACCHI C YHEPTHUEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dpotosrpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa OK
AcBa. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTsa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0Oafa
Hznyyenne u noriomieHue (oTOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co Hi‘o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaAruOaAKTUBHOCTH. OnBITH

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBSA3U HYKJIOHOB B si/Ipe.
SnepHble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
o3UTpoHa. MeTo bl HaOmIo1eH s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nYecKoil KapTUHBI MUPa»

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3qHOrO Heba. Co3Be3ausl, spKue
3Bé3}II)I, IIJIAHETHI, UX BUIUMOC
nBrokenne. CoHeyHas cucreMa

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtpomnbHast pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




¢busnueckoit Teopun B GopMupOBaHUT
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarHutHoe noie.

QHGKTpOMaFHI/ITHaSI HHAYKIOUA

PesepBHblit ypok. OnTrka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHThI ACTPOHOMUH U
acTpou3uku

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka, 11 knacc/ Maxumes I'.J1., Byxosues b.b., Uapyrun B.M.; nox penakuueit [lappentoeBoit H.A. AkiinonepHoe
obmectBo «M3natenbeTBo «IIpocBenienne»
®dwusuka, 10 knace/ Mskumes I'.51., Byxosues b.b., Corckuiit H.H. mox penakmueii [lapdentoeBoit H.A., Akninonepaoe
obmectBo «M3narenscTBO «IIpocBeiienne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

* Eptotkun E.C. ®uzuka. CamocTosTeNnbHble U KOHTPOJIbHBIE paboThl. 10 Kiacc: yue0. mocodue st 001eo0a3oBar.
opranu3zanuii: 6a3oBbii U yriyoneHHsiit yposau / E.C. Eptotkun, C.I'. Eptotkuna. — M.: [IpocBemienue.

* [TappentneBa H.A. CoopHuk 3ama4 o ¢usuke: 10-11 kinaccsl: yue6. nocodbue ajs odmeodbpazopar. opranuzanmii / H.A.
[TapdentbeBa. — M.: IIpocBenienue.

* Eprotkun E.C. ®usuka. CaMocTosiTeIbHBIE U KOHTPOJIbHBIE paboThl. 11 Kiace: yuebd. mocobue st o01ieo0azoBar.
opranu3auuii: 6a30Bbii U yriayonenHsiit yposau / E.C. Eprotkun, C.I'. Eptotkuna. — M.: IIpocBelienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

Poccuiickas anmekTpoHHas 1IKOJIa

Menunareka nznarensctBa «IIpocsemenuey.

denepanbHbIi HIEHTP HHGOPMAITMOHHO-00pa3oBaTeIbHBIX pecypcos http://fcior.edu.ru/
dusuka.py http://www.fizika.ru/

Buptyansnas obpa3zoBatenbHas gJadopaTtopus http://www.virtulab.net

Poccuiickuii 061ieo0pa3oBaTeIbHbIN TOPTA

http://school-collection.edu.ru
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