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INOACHUTEJIBHASA 3AIINCKA

IIporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE cpeJHero olIiero oopazoBaHus pa3paboTaHa
Ha OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3ybTaTaM OCBOCHUs OCHOBHON 00pa30BaTeIbHON IPOrPaMMB,
npezacrasieHHbix B PI'OC COO, a Taxxke ¢ yuétoMm ¢eaepanbHol paboueil mporpaMMbl BOCIIUTAHUS U
KOHIICTIIUM TIpernofaBaHuss ydeOHoro mpeaMera «Pus3nka» B 00pa3oBaTENbHBIX OpPraHU3ALUSAX
Poccuiickoii @eneparnum, peaau3yonx OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Conepxanve nOporpaMMel 1o (HU3MKE HANpaBIeHO Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTuHBI MUpa odydatouuxcst 10—11 kiaccoB npu oOydeHun ux (¢usnke Ha 6a30BOM ypOBHE HAa OCHOBE
CUCTEMHO-/IeITeTbHOCTHOTO Toaxoa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUJIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM U MeETalpeJMETHBIM pe3ylbTaTaM OOYy4YeHHs, a TaKxkKe
YUUTBIBAET HEOOXOAMMOCTh pPEalM3alUid MEKIPEIMETHBIX CBs3eil (pU3MKM ¢ ecTeCTBEHHO-Hay4YHbIMU
y4eOHBIMH TIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LM U3Y4YeHUs! (GU3UKU HA YPOBHE CPEIHETO
obmiero  oOpa3oBaHus, IUIAHHUPYEMbIE pe3yJdbTaTbl OCBOCHHA Kypca (U3HMKH: JIMYHOCTHBIC,
MeTalpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma o ¢u3uKe BKIOYAET:
e IUIAHUpPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (U3MKM Ha 0Aa30BOM YPOBHE, B TOM YHCIE IPEIMETHBIC
pe3yabTATHI 10 ToaM 00yUYCHHS;
e coziepxkanue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHusl.

du3nka Kak Hayka O HamOoyiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTYNAsh B KadecTBE Y4EOHOTO
IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIHN BKJIa/ B CUCTEMY 3HaHUN 00 okpyxaromieMm mMupe. LLIkonbHbIi
Kypc (U3MKM — CHUCTEMOOOpa3yroIui Uil €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY
¢u3nueckue 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB M SBIEHUH, M3y4aeMbIX XHMHEH, Ouoiorue,
dbusndeckoit reorpadueit u actponomueit. Mcnoiap30Banre U akTUBHOE MPUMEHEHHE (PU3MUECKUX 3HAHUN
OlpenieNsIeT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTMH B cdepe IHEPreTUKH, TPaHCIopTa,
OCBOEHHUSI KOCMOCA, TOJY4YEHHMs HOBBIX MAaTEpHUajOB C 3aJaHHBIMU CBOMCTBAMHM M Jpyrux. M3yuenue
(GU3UKH BHOCUT OCHOBHOM BKJIa/l B (JOPMHPOBAHNE €CTECTBEHHO- HAyYHON KapTUHBI MUpPa 00yJaroIuxcs,
B (OpMHUPOBAHHE YMEHUI MPUMEHSTh HAy4YHBIM METOJ IO3HAHWSA NpPU BBINOJIHEHUH HMH Y4E€OHBIX
HACCIIENOBaHUMN.

B ocHOBY Kypca pu3MKH A1 YPOBHS CpeHEro 001Iero o0pa3oBaHus MOJI0XKEH Psi UAEH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoea yenocmumocmu. B COOTBETCTBUM € HEW Kypc SBIISETCS JIOTUYECKU 3aBEpUIEHHBIM, OH
COJEpKUT MaTepuajg M3 BCeX pa3/ienoB (HU3UKH, BKIOYAET KakK BOIMPOCHl KJIACCHYECKOM, Tak H
COBPEMEHHOM (hU3UKH.

Hoesa cenepanusayuu. B cooTBeTcTBUM C Hel MaTepuan Kypca (u3uku 0O0beIUHEH BOKPYT
¢usnueckux Teopuid. Bemymmm B Kypce sBisercs (GopMuUpOBaHHE NPEACTaBICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoea eymanumapuszayuu. EE peanuzanus mnpeanosiaraeT HCHOJb30BaHWE T'yMaHUTapHOTO
noTeHImana Gu3nIecKor HayKH, OCMBICIIEHUE CBS3H Pa3BUTHsI (PU3HUKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU TpoOIeMaMu.

Hoes npuxnaomnoii nanpasiennocmu. Kypc GU3uKu mpeanojgaraeT 3HakOMCTBO C IMIMPOKUM KPyroM
TEXHUYECKUX M TEXHOJOTHUECKUX MPUIIOKESHUN H3YICHHBIX TEOPUI M 3aKOHOB.

Hoes sxonoeuzayuu peanmsyercs: TOCPEACTBOM BBEIICHHS JIEMEHTOB COJCPIKAHUS, TOCBSIIIEHHBIX
HKOJIOTHUECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBA3aHbI C PA3BUTHUEM TEXHUKU M TEXHOJIOTHH, a
TaKke 00CyXKAeHUs IPo0IeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHMS U AKOJIOTMYECKON O€30MacHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMH Kypca (U3UKHA Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHUS SIBISIOTCS
busndeckue teopuu (popMuUpoBaHWE MPEACTABICHUNA O CTPYKTYpE MOCTPOCHHUS (PU3MUYECKOM TEOpPHH,
ponu (hyHIAMEHTAIBHBIX 3aKOHOB U NMPHHILIUIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJE, TPAaHUIAX
IPUMEHUMOCTH TEOPHA, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).



CuCTeMHO-JeSITEIPHOCTHBIM MOAX0A B Kypce (M3MKHM peaau3yeTcsl MpexXJe BCero 3a CYET
OpraHM3alUH 3KCIICPUMEHTAIBHOMN JeSTeTbHOCTH o0yJatromuxcs. s 6a30Boro ypoBHs Kypca GU3NKH —
3TO UCTIOJIb30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a0OpPaTOpHBIX padorT,
KOTOpbIE B IporpaMMe 1o (pusuke oObeAWHEHBI B OOIIMI CHHCOK YYCHHUYECKUX MPAKTUYECKUX PadoT.
Brienenne B yka3aHHOM TmepeyHe Ja0OpaTOpHBIX paboT, MPOBOJMMBIX Ui KOHTPOJS M OILICHKH,
OCYIIECTBIISICTCS y4aCTHUKaMU 00pa30BaTEIbHOTO MPOLEcca HCXOAS U3 OCOOCHHOCTEH IUIaHWPOBAHUS U
ocHamieHus kabunera ¢usuku. [Ipm 3TOM obOecneunBaeTcst OBJAACHUE OOYYAIOIIMMHUCST YMEHHSMH
IPOBOJUTH KOCBEHHbIE U3MEPEHUS, UCCICIOBAHMUS 3aBUCUMOCTEH (DM3NYECKUX BEIMYMH U IOCTAHOBKY
OTIBITOB TI0 TIPOBEPKE MPEITIOKESHHBIX TUIIOTES.

Bonpimoe BHUMaHHME yENseTCs PEIICHHIO PAacUYETHBIX M KadeCTBEHHBIX 3ajad. [Ipum sTom s
pacu€THBIX 3a7ady TNPUOPUTETOM SIBISIOTCA 3aJauyd C SBHO 3aJaHHOW (DU3MYECKOH MOJeNnbio,
MO3BOJISIOIINE IPUMEHSATH N3yYCHHbIE 3aKOHBI U

3aKOHOMEPHOCTH KaK M3 OJHOIO0 pasjesia Kypca, TaKk M MHTErpUpysl 3HaHUS U3 Pa3HbIX paszaenos. J[ns
Ka4eCTBEHHBIX 33]1a4 IPUOPUTETOM SBIISIOTCS 3a/1aHUS HA O0BSICHEHUE MPOTEKAHUS (PU3MUECKUX SBICHUH
U TIPOLIECCOB B OKPY’KAIOICH XKHU3HH, TPeOyIOIHe BEIOOpa GU3NIECKON MOICTH IS CUTYAIMH MTPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu ®I'OC COO k MarepHalbHO- TEXHHYECKOMY OOCCIICUCHHIO
y4eOHOro npoiiecca 6a30Bblil ypoBeHb Kypca (PM3UKU Ha YPOBHE CpeHEro o0IIero oopa3oBaHus JOHKEH
U3y4yaTbCs B YCIIOBUSAX IPEAMETHOro KaObuHeTa (PM3MKM WIM B YCIOBHUSAX HHTETPUPOBAHHOIO KabMHETa
NPEMETOB E€CTeCTBEHHO-HAyYHOrOo LHWKIA. B kaOuHere (U3MKKM JODKHO OBITH HE0OXOAMMOE
nabopaTopHOoe 00OpYAOBaHWE /ISl BBHINOJHEHHS YKa3aHHBIX B IMpOrpaMMe MO (DU3MKE YYEHHYECKHX
HPaKTUYECKUX paboT U JEMOHCTPALlMOHHOE 000py10BaHUE.

JleMOoHCTpalnoHHOEe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUU C NMPUHLIMIIOM MUHUMAJIbHON
JIOCTAaTOYHOCTH M O0EClevyrBaeT MOCTAHOBKY IEPEUYMCICHHBIX B MporpaMMe Mo (PU3HMKE KIIOUEBBIX
JNEeMOHCTpAaMid Ui MCCIENOBAHMUSA HW3YYaeMbIX SIBICHHA W  TPOIECCOB, AOMIMPUYECKUX U
(GyHIaMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHUH.

JIaGopaTtopHoe 00OpyIOBaHHE AN YYEHHYECKHUX IPaKTHUECKUX paboT ¢opMmHpyeTcss B BHJE
TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeunBaeTcs B pacdére OJHOTO KOMIUIEKTa Ha JIBYX OOyYaroIIUXCs.
TemaTndeckne KOMILIEKTHI J1a0OPaTOPHOTO 00OPYAOBAHUS JTOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUH aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUjie HU(PPOBBIX JTa0OPATOPUHA.

OCHOBHBIMU 1IENISIMHU U3Y4Y€HUS GU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCA:

dbopmMHpoBaHUE MHTEpECA M CTPEMIICHHS OOYUYAIOMIMXCS K HAYYHOMY H3yUYCHHIO MPHPOIBI, Pa3BUTHE WX
UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOAE IO3HaHUS U (POpMUpOBaHHME MCCIEI0BATENHCKOIO
OTHOILIEHHSI K OKPYKAIOLIUM SIBJICHUSM;

dbopMHEpOBaHHE HAYYHOTO MHPOBO33PEHHsI KaK pe3ysibTaTa HM3Y4YCHHsS OCHOB CTPOCHHSI MaTepud |
(byHIaMEHTATEHBIX 3aKOHOB (PH3UKH;

dopMHpoBaHHE yMEHHH OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM (HU3UUECKUX 3HAHMA W HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMHEpOBaHUE TIPEICTABICHUN O poJIM (DM3UKU JUIS Pa3BUTHs APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA.

JlocTiKeHHe STHX Iesiell 00ecreunBaeTcsl pelIeHneM CIeAyIoIuX 3a/1ad B MPOLECCe U3Y4eHUs
Kypca (PU3UKU Ha YPOBHE CPETHETO OOIIero 00pa3oBaHus:

puoOpeTEeHNEe CUCTEMBI 3HAaHUN 00 00IMUX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUIX, BKIIOUAs
MEXaHUKY, MOJIEKYJISIPHYIO (PU3HUKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(U3UKH;
dbopMUpOBaHHE YMEHHUU MPUMEHITh TEOPETUUYECKUE 3HAHUSA JUISI OOBSICHEHUS (PU3UYECKUX SIBICHUN B
IIPUPOJE U JJIs IPUHATHUSA IPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIIEHHS Pa3jIMYHBIX 3a1a4 C SBHO 33aJaHHON (QHU3WYECKOH MOJAETbIo, 3am1ad,



MOJIPa3yMEBAIOIINX CAMOCTOSITENILHOE CO3aHNe (PU3NIECKON MOJIEIH, aJJIeKBaTHOW YCIIOBHSIM 3aJ1a4u;
NOHMMaHHe (U3NYECKUX OCHOB M TMPHUHIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOWCTB M TEXHOJIOTHMYCCKHX
MPOIIECCOB, UX BIUSHUS HA OKPYXKAOIIYIO CPEy;
OBJIAJICHUE METOJaMH CaMOCTOSITEIILHOTO TUIAHWPOBAHWS U MPOBEICHUS (DU3MUECKUX IKCIIEPHUMEHTOB,
aHaJIM3a U UHTEPIIPETAMKA WH(OPMAIINH, ONIPEICICHHIS IOCTOBEPHOCTH TOTYYESHHOTO PE3yIIbTaTa;
CO3JIaHUE YCIIOBUM JIJISl PA3BUTHUSI YMEHUH MMPOEKTHO-UCCIIEIOBATEIBCKOW, TBOPUECKON JCSITEITHHOCTH.
Ha u3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHErO 0O0IIEero oOpa3oBaHUS OTBOJIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kmacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipemiaraemerii B mporpamMMe 1o (U3MKE IMEepeYeHb JIA0OPATOPHBIX M MPAKTUYECKHX paldoT
SIBIISICTCS. PEKOMEH/IOBAaHHBIM, YYUTENb JENIAeT BBHIOOP MPOBEACHUS JTa0OPATOPHBIX PAadOT U OIBITOB C
y4€TOM UHIMBUAYATBHBIX OCOOCHHOCTEH 00YJYarOIIUXCS.

COJEPKAHUE OBYYEHUA 10 KIIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 IIO3HAHUS

®usuka — Hayka o npupoae. Hayunble MeTOAbl IIO3HAHUA OKpYyXKamouero mupa. Poib
9KCIIEPUMEHTA U TEOPHH B Mpoliecce MO3HAHUS MPUPOABI. DKCIIEPUMEHT B (pU3UKe.

MonenupoBanue (pU3NIECKHUX SBICHUNA U mpoieccoB. Hayunbie rumoTe3bl. @U3nyecKkue 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTU (PU3UYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponb 1 MecTo ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAyYHOUW KapTUHBI MUPA, B MPAKTHUYECKON
NEITEIbHOCTH JIIOICH.
Jlemoncmpayuu

AHaJIOroBbIE u 1nudpoBeIe  WU3MEPUTEIIEHEIC npuOOphl,  KOMITBIOTEPHBIC
JATYUKU.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BukeHne. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBH)KEHUS.
Cucrema orcuéra. Tpaektopusi.

[lepemerienue, CKOpoCTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOpEHHE MaTepHaIbHOI
TOUYKH, UX MPOEKIMHN Ha OCU CUCTEMBI KoopAuHaT. Cio’keHue NepeMeIieHni U CI0KEHNE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOJIMHEHHOe NBIKeHue. ['paduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEePEMEIIEHUsI MaTepUaIbHOW TOUKU OT BPEMEHHU.

CBobosHOoe nmajzieHne. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuneiinoe nermxeHue. J[BUKEHHE MaTepUaTbHONM TOYKH IO OKPYKHOCTH C MOCTOSIHHOW IO
MOJYJI0 CKOPOCTBbIO. YTJIOBas CKOpPOCTb, JHMHEWHas ckopocThb. Ilepmox u wyacrota oOpamieHus.
LlenTpOocTpeMUTENBHOE YCKOPEHHE.

TexHuuyeckue ycTpOHCTBa W MPaKTUYECKOE IPUMEHEHME: CIHJIOMETp, JBH)KEHHE CHapsiOB,
LIENTHBIE U PEMEHHBIE NIEPEIAUH.

Jlemoncmpayuu

Mopaenb cucteMbl OTCUETA, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSI.
[IpeoOpazoBanue IBUKEHHH ¢ UCTIONB30BAaHUEM MPOCTHIX MEXaHU3MOB. [laieHue Ten B BO3AyXe U B
pa3peKeHHOM MPOCTPAHCTBE.

Hab6mronenue aBmxenuns tena, OpOIIeHHOTo MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

W3mepenune yckopeHust cBoOOAHOTO najieHus. HampasieHne ckopocTu npu
JBHKCHUU 110 OKPYKHOCTHU. Yuenuueckuii sKcnepumenm, 1a6opamopuvie pabomol
N3y4eHne HepaBHOMEPHOTO JBUKCHMS C LENbIO ONPENEICHNS] MTHOBEHHON CKOPOCTH.
HccenenoBanue COOTHOLIEHUS MEXKIY ITYTAMHU, IPOMACHHBIMU TEJIOM 34 I10CIEA0BATEIbHBIEC PABHBIC
IIPOMEXKYTKH BPEMEHHM IIPH PABHOYCKOPEHHOM JBH)KCHHH C HAYaIbHON CKOPOCTBIO, PABHOM HYIIIO.
N3yueHne nBrKeHUs IApUKa B BA3KOW KUIAKOCTU. M3ydeHue nBM>KEHUA Tea,



OpoIIeHHOTO TOpU3OHTANBHO. Tema 2. /lunamuka
[TpuHIMD OTHOCUTEIBHOCTH lNanunes. Ilepsbrit 3aKOH Herorona.
HNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepno3unuu cui. Bropoit 3akoH HploToHa s MatepualibHOM
Touku. Tperunii 3akoH Hpl0TOHA 1151 MaTepraabHbIX TOYEK.

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

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenwne. Buasr Tpenus (1mokos, ckoibxenus, kauenus ). Cuna tpeaus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokos. Koaddunuent tpenns. Cuna conpoTUBIEHUS MPHU ABUKEHUU Tella B
JKUJKOCTHU WM Ta3e.

[ToctynarensHOe U BpallaTelbHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1neuo cuibl. YciioBus paBHOBeCHs TBEPIOTO TeENA.

TexHnuecKkue yCTpoNCTBA U MPAKTUUYECKOE NPUMEHEHHUE: MOAINUITHUKY, IBUKEHUE NCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME Macc B3auMOJIeHCTBYIOMUX Tei. Bropoii 3akon HeroToHa.

N3mepenue cuin. CrnoxeHue cui.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(opMarium.

Hesecomocts. Bec Tena npu yckopeHHOM noabeme U najgeHuu. CpaBHEHUE CUII TPEHUS MTOKOS,
KAu€HUS U CKOJIBbKCHHUS.

VYcnoBus paBHOBecus TBEpAOTro Tena. Buabl paBHOBecUs. Yuenuueckuii

aKcnepumenm, 1abopamopHule pabomwl 3yueHue aBuxeHust Opycka mo

HAKJIOHHOM INTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIMX B MIPY)KUHE U PE3MHOBOM 00paslie, OT
ux nedpopManuu.
HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.
Tema 3. 3akonvl coOXpanenus 6 MexaHuke
Nmnynbc MaTepuaqbHOW TOYKHM (Tesla), CHUCTEMbl MaTepHalbHBIX TOYeK. MMIyIbC cUiIbl H
U3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE ABM)KEHHUE.
Pabora cuibl. MOLTHOCTH CHJTBI.
Kunernueckas sHeprusi MarepuaabHOM ToukH. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.
[lorenumansHas sHeprusa. IloTeHumanbHas sHeprusi ymnpyro JneGOpMHUpPOBAHHOW MPYKUHBI.
[TorennmansHast SHEprys Tesia BOJIU3U MOBEPXHOCTH 3EMITH.
[ToreHnuanpHble ¥ HEMOTEHIHATIbHbBIE CUIIbl. CBS3b Pa0OTHI HEMOTEHIIMATBHBIX CUJI C U3MEHEHHUEM
MEXAHUUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXAHUUYECKOM dHEPIUN.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHudeckue ycTpoucTBa U MPAKTUUECKOE IIPUMEHEHUE: BOAOMET, KONEP, NPYKUHHBIA IHUCTOJIET,
JIBUJKEHHE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE JBHKEHNE.
[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yuenne abCONMOTHO HEYIIPYTOro yAapa ¢ MOMOILBIO ABYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBs3U pabOThI CHIIBI ¢ I3MEHEHUEM MEXaHUYECKON SHEPTuH Tejla Ha IpuMepe
PacTsKEHUs PE3UHOBOIO JKI'yTa.

Paszgea 3. MoJsiekysipHasi pu3uUKa ¥ TEPMOJUHAMHUKA



Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHbBIE TIOJIOKEHHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpUH M HX OIBITHOE OOOCHOBaHUE.
BpoynoBckoe nsmxenue. JAuddysus. Xapakrep ABWKEHHS U B3aHMMOJACHCTBHS YaCTHUI[ BEIIECTBA.
Mopnenu cTpoeHHUs Ta30B, KUAKOCTEH U TBEPIBIX TE M OOBSICHEHHE CBOWMCTB BEUIECTBA HA OCHOBE ATHX
Mozenel. Macca u pazmepsl Mosiekyi. KonuuectBo BeniectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remnepatyp Llenscus.

Mopeny wuneansHoro ra3a. (OCHOBHOE ypaBHEHHE MOJICKYJISIPHO- KHHETUYECKOW TeopuUu
UJeaNbHOr0 Taza. AOCOJIOTHAs TeMmIeparypa Kak Mepa CpelHeld KHHETHYECKONW DHEPTUH TEILIOBOTO
nBwkeHusa vactuil raza. [llkama temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHHE MeHaeneeBa—
Kunaneiipona. 3akon [lansTona. M3onporiecchl B Ha€aIbHOM ra3e ¢ MOCTOSTHHBIM KOJMYECTBOM BEILIECTBA.
I'paduueckoe npepcraBIeHNE H3OMPOIIECCOB: U30TEpMa, H30X0pa, n300apa.

TexHu4yeckue yCTpONCTBA M MPAKTUICCKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpbITHI, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHHE BEIECTBA, dotorpadpun
MOJIEKYJI OpTaHUYECKHX COCTUHEHUH.

OmnbiTel 0 AU Yy3un KUAKOCTEH U Ta30B. Moienb OpOyHOBCKOTO
JIBMOKCHUS.

Mogens onbita LlTepHa.

OnBbITHI, JTIOKa3bIBAIOIINE CyIlIECTBOBaHUE MEXXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHSI.
Monenb, MIUTIOCTpUPYIOLIAs MPUPOY JaBICHUS ra3a Ha CTeHKH cocyAa. ONbIThl, WILTIOCTPUPYIOIINE
ypaBHEHUE COCTOSIHHSI UJCAIBHOIO  TIa3a,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Omnpenenenne Macchl BO3lyXa B KJIJACCHOM KOMHaTe Ha OCHOBE U3MepeHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3yXa B HEN.
HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamurku
TepmoanHaMuueckas cucteMa. BHyTpeHHS DHEPTUs TEPMOAMHAMUYECKON
cUCTeMbl M cnocoObl €€ wu3MeHeHusa. KommyecTBo TemioTsl M pabota. BHyTpeHHAs sHeprus
OJIHOATOMHOT'0 HJEallbHOrO ra3a. Buipl Teruionepenaun: TEIIONPOBOJHOCTb, KOHBEKIMUS, HU3JIyuyeHUE.
VY nenbHas TEIIOEMKOCTbH BellecTBa. KomndyecTBo TEMIOTH U TEIUIONEpeaye.

Ilonatue 06 ammaGatHOM mpouecce. IlepBbiii 3akoH TepMonuHamukH. [IpuMeHeHHe MepBOro
3aKOHA TEPMOJAMHAMUKH K H3omporieccaM. I'padudeckas uHTepnperanus padboThl rasa.
Bropoii 3akon TepmoanHamuku. Heobpatumocts mportieccoB B npupoje. Tennossle MamuHbl. [IpuHIUnb!
JEICTBUS TETJIOBBIX MAIUH.
[IpeoOpa3oBanusi 3HepruM B TEIIOBBIX MamuHax. KoapdumueHt mnone3Horo neicTBUsS TeMIOBOM
mamuHbl. [ukn Kapuo u ero kosdduimieHT moje3HOro MEeUCTBHUS. IKOJOTUYECKHE TMPOOJIEMBI
TEIIOPHEPTETHKHY.

Texuunueckue yCcTpoiicTBa U TNPaKTUYECKOE IIPUMEHEHHE: JIBUTaTEINb
BHYTPEHHET0 CropaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIHOHED.
Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpPruu Tena Mpu COBEPIIEHUH PadOThl: BbUIET MPOOKH U3 OYTBIIKU MO
JeicTBUEM  C)KaToro BO3/AyXa, HarpeBaHue »dpupa B JaTyHHOH TpyOke myTéM  TpeHHs
(BHICOIEMOHCTpALIHSA).
W3meHeHne BHyTpeHHEN 3HEPTUHU (TEMIIEpaTyphl) Tela IpU TEIUIONEpeaaye.



OmnpIT 0 agnabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATES.
Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi
N3mepenue yaenpHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. azoevie nepexoonvt

[Tapoobpa3zoBanue u KoHAeHcanus. VcmapeHue W KumneHue. AOCOTIOTHAS W OTHOCUTENbHAs
BJIQXKHOCTh BO3AyXa. HacblmeHHblli mnap. VYaenbHas TeIuioTa MapooOpa3oBaHus. 3aBUCUMOCTD
TEMIEPATYpPbl KUIICHUS OT JaBJICHUSI.

Teépmoe Temo. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KPUCTAILIOB. JKukue
kpuctayibl. CoBpeMeHHble MaTepuaibl. [1naBnenne u kpucraminzanus. YaelbHas TeroTa IJIaBJICHUs.
CyOnumarusi.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KATOPUMETD,
TEXHOJIOTHH MOJIY4E€HHs COBPEMEHHBIX MaTEPUAJIOB, B TOM YMCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBoiicTBa HaCBILLIEHHBIX M1APOB.

Kunenue npu nonmxeHHoM JaBiaeHuH. CriocoObl U3MEpeHus

BJIQXKHOCTH.

Habmronenue HarpeBaHus ¥ IJIaBJIeHUs] KPUCTANIMYECKOTO BelecTBa. JleMoHCcTpalus KpucTaiioB.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

H3mepeHne 0OTHOCUTEIbHON BIaKHOCTH BO3TyXa.

Pa3znea 4. djekTpoauHaAMUKA
Tema 1. dnexkmpocmamuxa

OnexTpuzanys Ten. OJNeKTpHUecKuil 3apsin. JlBa BHIA AIIEKTpHUYECKUX 3apsaoB. [IpoBOomHUKH,
JVDJICKTPUKH | TTOTYIIPOBOIHUKA. 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3apsia.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouewHblil aneKkTpuueckuil 3apsia. DJNEKTPHUECKOe
nose. Hanpsk€HHOCTB snekTpuyeckoro noist. [Tpunmun

CYINIEPIO3UINH IIEKTPUUECKUX MOseH. JIMHNM HanpsHDKEHHOCTH AIEKTPUYECKOTO TTOJISL.

Pabora cun snextpoctarnueckoro mnoss. llorennunan. PasHocte nortenumano. IIpoBoaHuku u
JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJIe. [{uanexkTpudeckasi IpOHUIIAEMOCTb.

OnextpoéMkocTh. KonneHncarop. DneKTpo€MKOCTh IIIOCKOT0 KOH/IEHCATOopa.
OHeprus 3apsHKEHHOI0 KOHIEHCATOPA.

TexHuueckue yCTpOMCTBA M INPAKTHYECKOE NPUMEHEHUE: D3JIEKTPOCKON,  AJIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoiCTBO M IPUHINII AEHCTBUA dJEKTpoMeETpa. Bzanumopeiicteue
HaRJIEKTPU30BaHHBIX TEIl.

DNEKTPUYECKOE MOJIE 3apsKeHHBIX Tell. [IpoBoiHNKY B
3JIEKTPOCTATHYECKOM I10JI€. DIEKTPOCTATUYECKAS 3aUTa.
JIMDNEeKTPUKHY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBHCHMOCTh ANEKTPOEMKOCTH IJIOCKOTO  KOHJEHCATopa OT  IUIOIIAN
IUTACTUH, PACCTOSIHUSI MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOpA.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
N3mepenue 351eKTpOoEMKOCTH KOHIEHCATOPA.
Tema 2. Ilocmoanunwiit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax



DNEeKTPUYECKUI TOK. YCIOBUS  CYIIECTBOBaHUS 3JIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [IoCTOSHHBIN TOK.
Hanpspokenue. 3akon Oma 15 ydacTka LHernH.
DIIEKTPUYECKOE COIIPOTHUBJICHHUE. VY nenpHOE CONPOTHUBJICHUE BEIIIECTBA.
[TocnenoBarensHoOE, NapasIebHOE, CMEUIAHHOE COCIMHEHHE MPOBOIHUKOB.
PaGota 3JIEKTPUYECKOTO TOKA. 3akoH Hxoyna—JIenna. MorHocTh
3JIEKTPUYECKOTO TOKA.
DIEKTPOABUKYILAS CUJIA U BHYTPEHHEE COIPOTUBIICHUE UCTOYHUKA TOKA. 3akoH OMa Jyist MOJTHOM
(3aMKHYTOI) 351ekTpuueckoit enu. KopoTkoe 3aMbIkanue.
DneKTpoHHas MIPOBOIUMOCTD TBEPJBIX METaJIOB. 3aBHCHMOCTb
COIPOTHUBIICHUS METAJIJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CobcTBeHHas U pUMeCHas MIPOBOAUMOCTh
norynpoBoiHUKOB. CBoMcTBa p—N-niepexoa. [lomynpoBogHuKOBBIE TPHOOPHI.
DIIeKTPUUECKHUI TOK B  pacTBOpax U paciaBax ANIEKTPOJIUTOB.
DIEKTPONUTHYECKAs AUCCOLUALMS. DIEKTPOIIU3.

OnexTpudecKkuid TOK B razax. CaMOCTOSATENIBHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. 1lnasma.
TexHuuyeckue ycTpoiicTBa M MPaKTUYECKOE NPUMEHEHHUE: aMIIEpMETp, BOJBTMETP, PEOCTaT,
UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE IMPUOOPHI, TEPMOMETP
COIIPOTHUBJIEHUS, BAaKyyMHBIH [HOJ,, TEPMHUCTOPbl M (HOTOPE3UCTOPHI, MOJYINPOBOJHUKOBBIA U0/,
raJlbBaHMKa.
Jlemoncmpayuu
M3mepeHue cuibl TOKa U HAIIPSHKEHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS WINHAPUYECKUX TPOBOJHUKOB OT JAJIMHBI, TUIOIIAIN TIOTIEPEYHOTO
CEYEHHUs U MaTepuana.

CMeniaHHO€ COeTUHEHNE POBOTHUKOB.

[Ipsimoe HU3MEpEeHHne JIEKTPOABIKYLIEH cunsl.  Kopotkoe 3aMBbIKaHuE
raJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKA BHYTPEHHETO CONPOTUBIICHUS.
3aBUCHUMOCTh COIIPOTUBIIEHUS METAJUIOB OT Temnepatypsl. [IpoBogumocTts
JJIEKTPOJIUTOB.

HckpoBoii pa3ps ¥ IpOBOAUMOCTb Bo3ayXa. OTHOCTOPOHHSISI IPOBOJUMOCTD
JMOJ1a.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMenaHHOrO COEMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYIIEH CHiTbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUSI.
Habmonenue snextponunsa.

MexnpeamMeTrHblie CBSI3H

Wzyuenne xypca ¢usuku Oa3zoBoro ypoBHs B 10 kilacce oOCymiecTBIseTcs ¢ Y4ETOM
CoJiepKaTeNbHbIX MEXKIPEIMETHBIX CBs3€il ¢ KypcaMH MaTeMaTHKH, OMOJIOTHM, XUMHUH, reorpaduu u
TEXHOJIOTHH.

Meosicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS: SIBJICHHE,
Hay4HbIH (akT, TUMOTe3a, (U3UYECKas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJACHHE, HKCIICPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHHe CUCTEMBl ypaBHEHMM, JUHEWHas QyHKuus, napaboia, rumepOoia, uX
rpaduKy U CBOWCTBA, TPUTOHOMETPHUUYECKHE (PYHKIIUH: CHHYC, KOCUHYC, TAaHT€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U MX IIPOEKIIMU HA OCH KOOPAHMHAT, CIIO)KEHHE BEKTOPOB.

Buonoeusn: mexaHndeckoe ABHKEHHE B JKUBOW MpHUpone, TUPPy3us, 0CMOC, TEIIIOOOMEH >KUBBIX
OpPraHu3MOB (BUIBI TEIUIONEPEAAYH, TEINIOBOE PABHOBECHUE), HNICKTPUUYECKHE SBJICHUS B )KUBOI MPHUPO/IE.



Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJI, KUIKOCTEH 1

Ta30B, DJICKTPHUYCCKUC CBOMCTBaA MCTAJIJIOB, SJICKTPOJIUTHYICCKAA AUCCOIAal, I'aJIbBaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBHKEHUHN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE,
HNOJUIMITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAHEHMsI MMITYJIbCa B TEXHHUKE (pakeTa, BOJAOMET U ApPYyTuUE),
JBUTATeh BHYTPEHHErO CropaHus, IapoBass TypOMHa, OBITOBONW XOJOAWIBHUK, KOHIWUIUOHED,
TEXHOJIOTMH IOJYyYEHUs COBPEMEHHBIX MATEPUAIOB, B TOM YKCJIE HAHOMAaTEPUAIOB, U HAHOTEXHOJIOTHUH,
AJIEKTPOCTATUYECKAsT  3alllUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIH IPHUHTEP,
3IIEKTPOHArpeBaTEIbHbBIE TPUOOPHI, JTEKTPOOCBETUTEIIbHBIE IPUOOPHI, FATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuKa
Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThbl. B3auMmopelcTBuME INOCTOSHHBIX MarHuTOB. MarnutHoe mnone. Bekrtop
MarHuTHOM MHAYKUuU. [IpMHOMI Cynepno3uIMM MarHUTHBIX ITOJIEW. JIMHMM MarHMTHOW WHIYKIIMH.
KapTrHa nuHui MarHUTHOM MHIYKLIMH I10JIS1 TOCTOSSHHBIX MAarHUTOB.

MarautHoe 1ojie IpoBOAHMUKA ¢ TOKOM. KapTuHa JIMHMM MHAYKIUMM MarHUTHOTO IOJIS JJIMHHOIO
IPSIMOTO TNMPOBOJAHMKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJHUKA, KaTylIKM ¢ TOokoMm. OmnbeIT Opcrena.
B3anmopeiicTBre MPOBOTHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ Moayiap W HampaBieHue. [[BukeHue 3apsKeHHOM 4acTHIbl B OJIHOPOJHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SBneHue  SIEeKTpOMarHUTHOM  WMHAyKuuu.  [IoTok  BekTOpa  MarHMUTHOM  WHAYKIUH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLMHU. 3aKOH 3JIEKTpPOMarHUTHON uHAykuuu dapanes.

BuxpeBoe anexkTpuueckoe nose. JNEKTPOABUKYIAs CHIIa MHAYKLIUU B IPOBOJHUKE, ABHXKYILIEMCS
NOCTYNATEIbHO B OAHOPOJHOM MarHMTHOM I10JI€.

[IpaBuiio Jlenna.

NHaykTUBHOCTE. SIBIEHNE CAaMOMHIYKIIMHU. DJIEKTPOABHIKYILAsl CUJIA CAMOMHIYKIUH.
OHeprus MarHUTHOTO MOJISI KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noJe.

TexHnyeckue ycTpolcTBa U MPAaKTUIECKOE IPUMEHEHHE: TIOCTOSIHHBIE MATHUTHI, JIEKTPOMAarHUTHI,
JJIEKTPOABUIATENb, YCKOPUTENN AIEMEHTAPHBIX YaCTHIL], HHAYKIIMOHHAS TIE€Ub.

Jlemoncmpayuu
OmneiT Opcrena.
OTKJIOHEHHWE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TT0JIeM. JIMHUM WHITYKITUH
MAarHuTHOTO IOJIS.
B3aumopeiicTBrue 1ByX MpOBOAHUKOB ¢ TokoM. Cuina Ammepa.
HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA. SIBIEHUE
AJIEKTPOMArHUTHOW WHIYKITUH.
IIpasuiio Jlenuna.
3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.
SIBrieHME CAaMOMHIYKIINH.
Yyenuueckuii sxcnepumenm, 1abopamophule pabomol
N3yueHnrne MarHuTHOTO MOJISL KATYLIKH C TOKOM.
Uccnenoanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM. McciienoBanue siBieHus
ANIEKTPOMATHUTHON UHAYKIUH.



Pa3nes 5. Kosie6anust 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUmMHbLE KOJ1COAHUA

Konebarenbnast cucrema. CBoOOAHBIE MexaHHYecKHe KoyieOaHus. ['apMoHHMYecKue KoJeOaHus.
[Tepuon, wactora, ammutyna u ¢asza xonebanuil. [IpyKuHHBI MasTHUK. MareMaTHu4ecKUil MasiTHHK.
YpaBHeHue rapmMoHnYeckux Konebanuii. [IpeBpamieHne sHepTun Npu TapMOHIMYECKUX KOJICOAHHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIC  3JIEKTPOMAarHUTHBIE  KOJIGOAHWS B HJICaIHLHOM
KOJICOATEIbHOM KOHTYpe. AHAJOTHS MEXAY MEXaHHYECKHUMH W JJIEKTPOMArHUTHBIMH KOJEOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUHU B HICATLHOM KO0JIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaroumx koiaeOanusx. BelHyKIeHHbIE MeXaHuYeckue Konedanus. Pesonanc.
BbiHyX1eHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

Ilepemennbii TOK. CHHYCOMJQJIbHBI IEPEMEHHBIA TOK. MOIIHOCTh IIEPEMEHHOTO TOKa.
AMIUIMTYZAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHUSL.

Tpanchopmarop. IIpousBoacTtBo, Tmepenadya W MOTpeOICHHE DIEKTPUUYECKOH  SHEPruu.
DKOJIOTUYECKUE PUCKU IPU MPOU3BOJACTBE 3JIEKTposHEpruu. KynbTypa HCIob30BaHUs 31EKTPOIHEPTHH
B IMOBCEHEBHOM KU3HH.

TexHuueckue yCTpOHCTBA M MPAKTHUYECKOE NPUMEHEHUE: SJEKTPUUYECKUM 3BOHOK, T'€HEpaTop
NIEPEMEHHOT0 TOKA, IMHUU AJIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoleOaTenbHOM cucTeMbl (TIPY>KHUHHBIN 1703171

MaTEMaTUYECKUI MasSITHUK ).

Habmonenue 3atyxatonux kojebanuii. MccnenoBanue cBOMCTB
BBIHYKJICHHBIX KoJieOanuii. HaGmronenue pesonanca.
CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmnorpaMMsl (3aBUCHMOCTH CHJTBI TOKA U HAINPSHKEHUSI OT BPEMEHH) ISl DJIEKTPOMArHUTHBIX
KOJIEOAHHUH.

Pe3onanc mnpu mocienoBaTEeIbHOM COEIWHEHUM PE3UCTOpa, KATYIIKH WMHIYKTUBHOCTH U
KOHJICHCATOpA.

Monens IMHUY 3IIEKTPOIIEpEIadH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MabIX KOJeOaHUl rpy3a Ha HUTH OT JJMHBI HUTH U Macchl
rpysa.

HccnenoBanue MEpEMEHHOr0 TOKA B IIEMM W3 IOCIEN0BAaTENbHO COEIMHEHHBIX KOHAEHCATOPA,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUNHbIE 60TTHbL

MexaHnueckue BOJIHBI, ycI0BUs pacnpoctpaHeHus. [lepuon. CkopocTh pacnpoCTpaHEeHUs U IIMHA
BOJIHBL. [lonepeunblie U Mpo1ofbHbIE BOJIHBI. MHTephepeHus 1 qudpakiius MEXaHUYECKHX BOJIH.
3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBI. YCIOBHS HM3Iy4€HHUS OJIEKTPOMAarHWTHBIX BOJH. B3anMmHas
opueHTanus BekTtopoB E, B, V B snexkrpomarHuTHON BosiHE. CBOMCTBAa 3J1EKTPOMArHUTHBIX BOJIH:
OTpakeHHe, IpeJoMIIeHUE, Mosipu3anus, Judpakius, uareppeperuus. CKOPOCTh 37IEKTPOMArHUTHBIX
BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTpOMarHuTHHIX BOJIH B TEXHUKE U OBITY.
[IpuHnuns!l pagvocBa3u U TeneBuAcHUs. Panmonokanus. DJIEKTPOMAarHUTHOE
3arpsiI3HEHUE OKPYIKAIOLLEH CpeIbl.

TexHuueckue ycTpOHCTBAa M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yIbTpa3ByKOBasi IUAarHOCTHMKAa B TEXHUKE M MEAMLMHE, paaap, paAuONpUEMHHK, TEJIEBU30p, aHTECHHA,
tenedon, CBY-meus.



Jlemoncmpayuu
OO0pa3oBaHue U pacpOCTPaHEHUE TIONIEPEUHBIX U MPOA0IBHBIX BOJH. Kosebmromneecs Teno Kak HCTOYHUK
3BYKa.
Habmroienue otpaskeHus U NpeaoMiIeHUsI MeXaHuueckux BosiH. Habmonene nunrepdpepenunu u
T pakuy MEXaHUYECKUX BOJIH. 3BYKOBOI pe30HaHC.
HaGmoienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHUE, MOJspU3aLys,
nudpakiys, uHTephepeHITUSI.
Tema 3. Onmuxa

I'eomerpuueckas ontuka. IlpsMonuHeitHOe pacnpocTpaHEHHE CBETa B OJHOPOAHONM cpene. Jlyu
cBera. TOUeUyHbI UICTOYHUK CBETA.

OTtpaxenue cBeta. 3aKOHBI OTpakeHus cBera. [locTpoenne n300pakeHni B MJIOCKOM 3€pKale.

[Ipenomienue cBera. 3aKOHBI TMPETOMIICHHS CBeTa. AOCONIOTHBIM ITOKa3aTellb IMPEIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yro MOJIHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CioxkHbI cocTaB Oenoro ceera. LIBer.

Cobuparomue u paccernBaromue JuH3bl. ToHkas inH3a. POKyCHOE pacCTOSHUE U ONTHYECKas CHUJla
TOHKOH NHH3BL. [locTpoeHne n300pakeHuid B COOMPAIOIINX M PACCEMBAIOIINX JTMH3aX. POpMyIia TOHKOU
JIVH3BI. Y BeNUUeHNe, JaBaeMoe JTHH30M.

[Ipenensr TPpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCIOBHS HaOIIOICHUS
MaKCUMyMOB W MHHHUMYMOB B HHTEpPPEPEHUUOHHOW KapTHUHE OT JABYX CHH(}A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Hudpaxius ceeta. JudpakunonHas pemérka. YcioBue HaOMOAEHUS TTIABHBIX MAaKCUMYMOB IpH
naJIeHU MOHOXPOMAaTHUYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoHCTBa M NpPaKTUYECKOe MpHMEHEHHe: O4YKHM, Jymna, QoToamnmnapar,
IPOEKIIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, IU(PPAKIHUOHHAS peIIETKa,
HOJISIPOU /.

Jlemoncmpayuu

[IpssmonunuenHoe pacrpocTpaHeHue, OTpaXkK€HUE U IIPEIOMIICHUE CBeTa.
OnTuyeckue npuoOopsI.

[TotHOE BHYTpeHHEe oTpakeHne. Mozeins cBeToBoja. MccnenoBanue CBOMCTB

n300paKeHHUH B JINH3AX.

Mopnenun Mukpockona, Teieckomna. Habmonenue narepdepernunu

cBera. HaOmonenue qudpakuuu cera.

Habmonenue nucnepcun cBeta. [TomyueHue cekTpa ¢ OMOIIBIO

IIPU3MBI.

[Tonryuenue criekTpa ¢ MOMOIIbIO TudpakunoHHON peméTku. HabnroaeHue nonspu3anuu cBeTa.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

I/ISMCpCHI/IC ToKasaTeiisd IMPEJIOMIICHUS CTCKIIA. HccnegoBanue CBOMCTB
1/1306pa>1<eH1/11”4 B JIMH3aXx. Ha6J’IIO,Z[CHI/IC AUCIICPCHUU CBETA.

Pa3nes 6. OcHOBBI cielIUAIbLHON TEOPHH OTHOCHTEIBHOCTH

['panuubl NPUMEHUMOCTH  KJIACCUYECKOM MexaHukd. [locTynmarel  chnenuaibHOM  TEOpUHU
OTHOCUTCIIbHOCTU: MHBAPUAHTHOCTL MOAYJIA CKOPOCTU CBCTA B BAKYYMC, NMPHUHIHII OTHOCUTCIIBHOCTU
OWHIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHHE BPEMEHH U COKPAILIEHUE JITUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.



CBs13b Macchl C 3HEPTUEN U UMITYJICOM PEJIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paznean 7. KBantoBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonsl. @opmyna [Inanka cBsi3u 3HEprun PoTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (POTOHA.
OtkpeiTue u uccinenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akoHsl ¢oTodpdekra.
VYpasuenue DitHmreiina 11 potodrddekra. «KpacHas rpanuina» dpotodrddekra.
HaBnenne cBera. Ombeitel II. H. JleOGemgeBa. Xmmuueckoe
JICUCTBUE CBETA.
Texnuueckue YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: ¢doTod1EMEHT,
doromatuuk, comHeuHas 6arapesi, CBETOIUO/I.

Llemoncmpayuu
®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIacTUHOM. VcciieqoBanme 3aKOHOB
BHenHero Goro3ddexra.
CBeToauoI.
Conneynas Oarapest.
Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiThl Pesepdopaa mo paccesnuto o -dactuu. [lmanerapHas momaens
atoma. Iloctynarel bopa. U3znydenue u norsnomieHue (pOTOHOB MpPU MEpPeEXojie aToOMa C OJAHOTO YPOBHS
SHEepruu Ha Apyroil. Bunasl ciekTpoB. CekTp ypoBHEH 3HEPrUu aToMa BOJ0pO/ia.

Bonnosele cBolicTBa yactull. Bosnel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyaau3M.
CnoHTaHHOE U BBIHY)KJEHHOE U3JIyUEHUE.

TexHuuyeckue ycTpoHCTBAa M MPAKTUUECKOE NMPUMEHEHHE: CIEKTPajlbHbIM aHAINU3 (CIEKTPOCKOII),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu
Mogens omnbita Pezepdopna. Onpenenenne JIMHBI BOJTHBI
nasepa.
HabmroneHune nuHeiuaThIX ceKTpoB u3nydenus. Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabmroneHue nuHeiuaToro crnekrpa.
Tema 3. Amomnoe sa0po

DKCIepUMEHTHI, I0Ka3bIBAIOIIUE CIOKHOCTh CTPOEHHUA Aapa. OTKpbITHE paJiOaKTUBHOCTU. ONbITHI
Pezepdopna mo ompeneneHuio cocrtaBa paauoakTUBHOrO u3inydeHus. CpoiicTBa anb(da-, Oera-, ramma-
u3ydeHus. BnusHue painoakTUBHOCTH Ha >KUBbIE OPTaHU3MBI.

OTtkpbiTHE TpOTOHA U HeWTpoHa. Hyknonnast Mmozaens siapa I'elizenOepra— MBanenko. 3apsn siapa.
MaccoBoe umncio sapa. U3otormsl.

Anbda-pacnan. DJEKTPOHHBIM M MO3UTPOHHBIA Oera-pacmaa. ['aMma- wu3nyueHue. 3akoH
paZoaKTUBHOIO pacnaja.
DOHeprust CBA3M HYKIOHOB B supe. SaepHble cuibl. [legekT Maccwl sapa. SlnepHble peakiuu.
[enenue u cunTe3 sa€ep.

SAnepusiii peaktop. Tepmosinepusiii cuHTe3. [IpoOrembl U HEPCHEKTUBBI SAEPHON SHEPTETUKU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHONU SHEPTETUKHU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Mertonbl HaOMIOEHNUS U PETUCTPALIMH AIEMEHTAPHBIX yacTull. DyHJaMEeHTaJIbHbIE B3aUMOJICHCTBHUS.
EnuncTBO dusnveckoil kapTuHbl Mupa. TexHHUECKHE YCTPOHCTBA U IPAKTUYECKOE TPUMEHEHHE:
JO3UMETP, Kamepa
Bunbcona, simepHbIi peakTop, arToMHas bomoa.
Jlemoncmpayuu



CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3nes 8. DiieMeHTBI AaCTPOHOMHUM M ACTPOPU3UKHU
Oranel pa3BUTHA acTpoHOMHUU. [IpHUKIIagHOE M MUPOBO33pEHUYECKOE 3HAYCHUE ACTPOHOMMH.
Bun 3Bé3aH0r0 HebOa. Co3Be3nus, spKue 3BE3b], IIAHETHI, X BUAUMOE JBH)KCHUE.

CounHedHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CosiHua M 3BE314. 3BE31bI, UX OCHOBHBIE
XapakTepucTUkH. Jluarpamma  «CHEKTpalbHbI  KJIacCc —  CBETMMOCTb».  3BE3Ibl  IVIABHOM
II0CJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIs 3BE3]l IJIaBHOW IOCIENI0BATEIbHOCTH.
BuyTtpennee crpoenue

3B&3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U HBOMOIMU CoJHIA U 3BE3M. DTallbl KU3HU
3BE3I.

Mnineunsiii Ilyte — nHama lanaktuka. Ilonoxenue u nBukenue ConHua B [Mamaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBa3zapbl. YEpHbIE IbIPHI B sIAPAX rajJakTHK.

Bcenennas. Pacummpenue Beenennoii. 3akon Xa00ma. Paz0eranue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiyueHue.

Macmirabnass  crpyktypa Bceenennoil. Meraranaktuka. Hepeménubie
poOJIEMBbI ACTPOHOMMUH.

Yuenuueckue nabnrooenus

HaOmotennst HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKCHUN IS
OTpeJIeTICHUs] TIOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBEpHOTo
MOJTYLIAPUSL U IPKUE 3BE3/BI.

Habmonenus B Teneckon JlyHsl, maner, Mieunoro IlyTu.
O06o0maronee NnoBTOPEeHUE

Ponp Qu3uku ¥ acTpOHOMHUU B HKOHOMUYECKOM, TEXHOJOTHUYECKOH, COIUANTbHONW M ITUYECKOU
chepax AesITEIBHOCTH YEJI0OBEKA, POJIb U MECTO (PU3UKHU U aCTPOHOMUU B COBPEMEHHOM HAyYHOU KapTHUHE
MUpa, poib GU3NUECKO Teopuu B (POPMUPOBAHUM NPEACTABICHUN O PU3NYECKON KapTHHE MUPA, MECTO
buznyeckoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MPEACTABICHUI O
IIPUPOJE.

MexnpeaMeTHbie CBA3H

N3yuenne xkypca ¢usuku 0Oa3oBoro ypoBHsS B 11 Kiacce OCyImIECTBIsEeTCS C  y4ETOM
COJIEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTMH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Meocnpeomemnvie nousimus, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO TMO3HAHUS: SIBJICHUE,
Hay4yHBIH (akT, TUMoTe3a, (u3NUecKkas BEIUYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, DKCIEPUMEHT,
MOJEIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHne CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI M HMX IMPOEKIMU Ha OCHU
KOOpJMHAT, CIIO)KEHHWE BEKTOPOB, TPOU3BOAHBIE JJIEMEHTAPHBIX (YHKIUH, TpHU3HAKKA MOAOOUS
TPEYTOJIbHUKOB, OTPe/IeTICHUE TUTOMIAAH TUNIOCKUX (GUTYp U 00BEMA Te.

buonoeus: snextpudeckue SBICHHS B KHUBOM TPHUPOJE, KoJieOATEIbHBIC IBIKCHHUS B KHUBOM
MIPUPOJE, ONITHUECKUE SIBJIEHUSI B )KUBOU MPUPOJE, IEUCTBUE PAIUALIMU HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHME aTOMOB U MOJIEKYJ, KPUCTALIMYECKAs CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eocpagpua: MarHuTHBIE TONMIOCA 3€MIIM, 3aJ€KU MArHUTHBIX pPya, (GOTOChEMKA 3€eMHOU
MOBEPXHOCTH, IPEICKA3AHUE 3EMIICTPICCHHUIA.



Texnonocusi: JNUHUM DHIEKTpOIlepenayd, TeHepaTop IMEePEMEHHOI0 TOKa, 3JEKTPOABUTATElb,
WHIYKIIMOHHAS TIeYb, pajap, paauonpuéMHNK, TEICBU30D, aHTeHHA, TenehoH, CBU-neuys, mpoeKIMoHHBIN
anmnapar, BOJIOKOHHAsl ONTHKA, COTHEYHas 6arapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMAA IMPOI'PAMMBbI o
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpenmera «®dusnka» Ha ypoBHE cpefHero oOmiero oOpa3oBaHus (0a30BbIi
YPOBEHB) JOHKHO 00ECIICUUTh JOCTHKCHHE CIICAYIOMUX JTUYHOCTHBIX, METAIIPEIMETHBIX W TIPESIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI
JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHoro npeamera «Pu3nkay JOMKHbI OTpakaTh TOTOBHOCTh
U CIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3ULIMENH JTUYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OPHCHTAlWK, TO3UTHUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOr0o OOMIECTBa, pPACHIMPEHUE J>KU3HCHHOTO OIBITA W OMbITA
JESTENIbHOCTH B MPOIECCEe peann3allii OCHOBHBIX HANpPaBICHUI BOCIHUTATEIbHOU JEATENBHOCTH, B TOM
YHClie B 4aCTH:
1) rpasaancKoro BOCHHTAHUS:
c(hOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YYAIOMIEroCs KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1ecTBa;
MIPUHSTHE TPaAULIMOHHBIX 00I1eueI0BEYECKUX T'YMaHHUCTUYECKUX u
JIEMOKPATUYECKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICATEIHHOCTh B HHTEPECaxX rPayKAaHCKOTO OOIIECTBa, Y1aCTBOBATh B
CaMOYIpaBIIEHUU B 00pa30BaTENbHON OpraHu3allnu;
YMEHHE B3aHMO/ICIICTBOBATH C COLIMATbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C X (DYHKITUSIMHU U
Ha3HAUYCHHEM;
TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU JI€ATEIbHOCTH;
2) NaTpHOTHYECKOIr0 BOCHUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON rpak TIaHCKOU HJICHTUYHOCTH,
MaTpUOTHU3MA;
LIECHHOCTHOE OTHOLIEHUE K roCyJ1apCTBEHHBIM CUMBOJIAM,  JIOCTHMIKEHUSIM

POCCUHCKHX YUEHBIX B 00JaCTH (PU3HKU U TEXHUKH,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:
C(i)OpMI/IpOBaHHOCTI) HPABCTBCHHOI'O CO3HAaHUA, STUYCCKOI'O ITOBCACHM,; CIIOCOOHOCTD OLICHMBATH
CUTyalluIO U IPUHUMATh OCO3HAHHBIC PCHICHUA,
OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IECHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTHU y‘-IéHOl"O;

OCO3HAaHHUC JIMYHOTO BKJIaAa B ITIOCTPOCHHUC yCTOﬁ‘-IPIBOFO GYIIYH_[CFO;

4) >cTeTHYecKoro BOCIIMTAHMS:
3CTETUYECKOE OTHOIIEHHUE K MUPY, BKJIFOUasi SCTETUKY HAYYHOTO TBOPUYECTBA, TPHCYILETO
usnueckoit Hayke;

5) TpynoBoro Bocnutanus:

MHTEpEeC K paszIuuHbIM cepaMm mpodeccuoHaIbHON NEesITeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(GU3MKON U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOP Oymyiiei mpodeccuu U peaan3oBbIBATh
COOCTBEHHBIE KU3HEHHBIE [IJIaHbL;

TOTOBHOCTb U CHOCOOHOCTh K 0Opa3oBaHUIO M CamMOOOpa3oBaHHIO B 0OONacTH (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3KoJ0rHYeCcKOro BOCHUTAHMUS:
c(OPMHPOBAHHOCTH HKOJIOTUYECKOM KYJIbTYpbl,  OCO3HAaHHE  TJI00AIBHOTO



XapakTepa KOJIOTHIECKUX POoOIIeM;

IJTAHUPOBAHUE U OCYIIIECTBICHHUE JACHCTBHI B OKPY>KAIOILIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciivpeHue OmbITa  JESATENbHOCTH HKOJIOTMYECKOM HAIPaBJIEHHOCTU Ha
OCHOBE UMEIONINXCS 3HAHUU 10 (pU3HKeE;

7) HeHHOCTH HAYYHOTO MO3HAHUS:
CcOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢u3nUecKoil HayKu;
OCO3HAHWE IIEHHOCTH HAYYHOW JAEATEIbHOCTH, TOTOBHOCTH B IpoIllecce HU3y4YeHHs (DU3UKH
OCYIIECTBIIATh MPOCKTHYIO U MCCIIEOBATEIILCKYIO IEITEIbHOCTh HHIUBHUIYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHbIE YHHBepPcaJIbHbIE yUeOHbIe JeiicTBus ba3oBble Joruueckue
JeliCTBUA:

CaMOCTOSITEIILHO (dbopMynupoBaTh U aKTyaJIM3UpOBaTh npoobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIATH 1EIH ICITSIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;

BBISIBJISTE 3aKOHOMEPHOCTH U TPOTHBOPEUUS B paccMaTpUBaEMbIX
(UBUYECKUX SIBJICHUSX;

pa3pabatbIBaTh IJIaH perieHus MPoOIeMbl C YIETOM aHATM3a UMEIOLIUXCA MAaTEpPUATIbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICATEIHLHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OLIEHUBATh
PHUCKH TIOCTIEJICTBUMN JESTENHHOCTH,

KOOPJIMHHUPOBATH U BBIIOJHATH paboty B YCIOBHUAX peaIbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBsble nccienoBarebcKHue 1eHCTBHA.

BIIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHSATUSIMHU U METOIaMU (hPU3MUECKOIN HAYKU;

BJIa/IETh HaBBIKAMH y4e€OHO-MCCIIEI0BATENIbCKON M MPOEKTHON JEATENbHOCTH B 00JacTU (DU3HKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATENIBHOMY IMOMCKY METOAOB pelleHHs 3afay (PU3NYecKoro
COJIEpKaHus, IPUMEHEHUIO PA3JIMYHBIX METOJOB IT03HAHUS;

BIAJECTh BHUJAMU JIEATEIBHOCTH IO TIOJYYEHUI0 HOBOTO 3HAHHUSA, €ro HHTEpIpeTaluy,
npeoOpa3oBaHNI0 U MPUMEHEHHIO B PA3IUYHBIX Y4EOHBIX CHUTyallUsX, B TOM YHCJIE€ IPHU CO3/JaHUU
y4eOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJIATh NIPUUMHHO-CJIEICTBEHHBIE CBSI3U M AKTYaJIM3UPOBATH 3a/1ady, BBIABUIATH TMIIOTE3Y €€
pelleHns, HaXOJAWTh apryMEHThl JJIsi JI0Ka3aTelbCTBAa CBOMX YTBEP)KIEHUMH, 3a/aBaTh MapaMeTpbl U
KPUTEPUU PELICHMUS;

aHAJIN3MPOBATh IOJIyUEHHBIE B XOJ€ PEUICHMs 3aJaud pe3ysbTaTbl, KDUTUYECKH OLICHMBATh HUX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOpPMYyIHpPOBaTh COOCTBEHHBIE 33aJ]auu B 00pa30BaTENbHOM NEsTEIbHOCTH, B TOM YHCIIE
IpU U3y4eHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTUYECKYIO 00IACTh KU3HEACATEILHOCTH;
yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil; BBIABUraTh HOBBIC UJICH, IPEJIaraTh
OpUTHHAJIbHBIE [TOAXO0/IbI U PELIEHUs; CTAaBUTh MPOOJIeMbl U 331a4H, TOMYCKAIOIINe albTepHATUBHBIC
pelieHus.

Pabora ¢ undopmaumeii:
BJIa/IETh HABbIKAMU IMOJy4YeHUsS MHOpManuu (PU3HUECKOTrO COJEpKaHUS U3 MCTOUYHHUKOB Pa3HBIX



THIIOB, CaMOCTOATEJIBHO OCYLIECTBJIATh IIOMCK, AaHAJIW3, CHUCTEMATU3aldI0 W  HMHTEPIPETALUIO
MH(POPMALIMU Pa3IMYHBIX BUJOB U (JOPM MIPEICTABICHMUS;
OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIINH;

UCIOJb30BaTh CPEACTBA HMH()OPMAIMOHHBIX M KOMMYHMKAllMOHHBIX TEXHOJOIMH B peIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpTraHU3AIlMOHHBIX 33Ja4 C COONIOJEHHEM TpeOOBaHMM
OPrOHOMUKH, TEXHHKH O€30MacCHOCTH, TMTHEHBI, PECypcocOepe eHHs, MPABOBBIX M ITHUECKUX HOPM,
HOPM HH(}OpPMAIIMOHHOM 0€30MacCHOCTH;

co3/1aBaTh TEKCThl (PU3UYECKOIO COJEp)KaHWsS B Pa3IMYHbIX (opMarax ¢ y4€TOM Ha3HAYCHMS
UH(OPMALIUH U LIEJIEBOH ayTUTOPHH, BBIOMPAsi ONTUMAIBHYIO (JOPMY IPEACTABICHUS U BU3yaIN3alllH.

KoMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
OCYILIECTBIATH OOIIEHNE HA YPOKaxX (PM3UKHU U BO BHE-YPOUHOM JNESATEIILHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYallUi U cMAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCHCTBHI C y4€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4lIeHa KOJUIEKTHBA,

MIPUHUMATD LI€JIU COBMECTHOMN JESATEIIbHOCTH, OPraHU30BbIBaTh U KOOPJAMHUPOBATH AEUCTBUS MO €€
JOCTHKEHHUIO: COCTABJIATH IUIAH JCHCTBHM, pacmpenensTb poid ¢ Y4ETOM MHEHHH YYacCTHHKOB,
00CyXJaTh pe3ybTaThl COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa M KaKJIOTO Y4YaCTHMKA KOMaHJbl B OOIIMH pe3yapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE MPOEKTHI, OIEHMBATh WAEH C TO3UIUU HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATETMYECKOE IOBEACHHE B PA3IMYHBIX CHUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

PeryasituBHble YHHBepcaJibHbIe yueOHbIe aelcTBUS
Camoopranmn3anus:

CaMOCTOSITEITLHO OCYIIECTBIIATH TIO3HABATEIHHYIO JACSITEILHOCTD B 00JIaCTH (DU3UKHU M aCTPOHOMUH,
BBISBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENTLHO COCTABJIATH IJIAaH PELISHUS pacYETHBIX U KaUeCTBEHHBIX 3a/a4, TJIaH BBITOTHEHHS
MPAKTUYECKON pabOTHI C y4ETOM UMEIOIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATNOUYTEHU;
JTaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM;
pacmupsaTh paMKH y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI; eNaTh OCO3HAHHbBIN BHIOOD,
apryMeHTHUPOBATh €ro, OpaTh Ha cebs

OTBETCTBEHHOCTh 3a pEIIeHHE; OLIEHUBATh MPUOOPETEHHBIN
OIIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO OSPYIUIHMH B 00JacTH (U3UKH, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCHUTh KOPPEKTHBBI B JI€ATEIHHOCTH, OICHUBATH
COOTBETCTBHUE PE3YIILTATOB IIEIISIM;

BJIQJICTh HAaBBIKAMHU IO3HABATEIBHOW pe(IeKCHM KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUH U
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

UCIIOJIBb30BATh MPUEMBI pedIIeKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATH MOTMBBl W apryMEHTBl  JPYIrMX TIIpH AaHAIU3€  Pe3yJbTaToOB
JESTEIIBHOCTH;



NpUHUMATh ce0s1, MOHUMast CBOM HEOCTATKHU U JIOCTOUHCTBA,;

IIPUHUMATh MOTUBBl U apryMeHTBbl  JIPYyIrUX T[IPU aHAIU3E€  PE3yJbTaTOB
JIeSTEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mpotiecce TOCTHXEHHS TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS POrPaMMBbI 10 (GU3UKE ISl YPOBHS
cpenHero obmiero o0pa3oBaHUs y OOYYAIONIMXCS COBEPIICHCTBYETCS ASMOIMOHAIBHBI HHTEIICKT,
HpeANOoJararui ChOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSIHUE, BHJICTh
HAIpPaBJICHUS Pa3BUTHs COOCTBECHHOW 3MOIMOHAIBLHOMN cepbl, ObITh YBEPEHHBIM B cele;

CaMOperyJIMPOBaHUs, BKITFOUAIOIIET0 CAMOKOHTPOJIb, YMCHHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE
HOBE/ICHHE, CIIOCOOHOCTh aIalITUPOBATHCS K AIMOLMOHAILHBIM H3MEHCHHUSAM M MPOSBIIATh THOKOCTh, OBITH
OTKPBITHIM HOBOMY;,

BHYTpeHHCﬁ MOTHUBAIlUU, BKJIIOanOIJ_[eI;'I CTPECMJICHHUC K JOCTUKCHHIO LCJIN U YCICXY, OIITUMU3M,
WHHUIIUATHBHOCTD, YMEHHUE JICHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEIH;

IMIIATHH, BKJIFOYAIOIICH CITOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSIHUE APYIUX, YUUTHIBATH
€ro MpH OCYIIECTBICHUN OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPSIKUBAHUIO;

COIIMAJIbBHBIX HAaBBIKOB, BKJIIOYAIOIIIHUX CIIOCOOHOCTH BBICTpanBaTh OTHOIICHUA C APYTHUMU JIFOJIbMU,
3a00TUTbHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

IHNPEAMETHBIE PE3YJIbTATHBI

K koniy oOyuenust B 10 kijiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

JIEMOHCTPHUPOBATh Ha MpUMEpax poiib U MecTo (PU3UMKHU B (POPMUPOBAHUU COBPEMEHHOIN HayIHOU
KapTUHBl MHpPA, B PA3BUTUM COBPEMEHHOW TEXHMKHM U TEXHOJOTHH, B MPAKTUYECKON IEATEIBbHOCTH
JIIOJIEH;

YUYUTHIBaTh TPAHUIIBI TPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJENeH: MarepuaibHas TOYKa,
WHEpIUaIbHAsl CUCTEMA OTCU€Ta, aO0CONIOTHO TBEPIIOE TENIO, MCATBHBIN Ta3, MOJECIH CTPOCHUS Ta3oB,
KUAKOCTEH U TBEPBIX TEI, TOUSUHBIN ANMEKTPUUYECKUH 3apsi/i IPH pelIeHnr GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKUE sBIEHUS (IPOLECCH) U OOBACHATh UX Ha OCHOBE 3aKOHOB MEXAaHMKH,
MOJ'IGKy.]'I?[pHO-KPIHGTH‘-IGCKOﬁ TCOPHU CTPOCHHA BCUICCTBA W JJICKTPOAWMHAMHUKU: PABHOMEPHOC U
PaBHOYCKOPEHHOE MpSIMOJIMHEIIHOe JABM)KEHHE, CBOOOJHOE MajJeHUE Tej, JBHKEHUE IO OKPY)KHOCTH,
UHepIys, B3auMoaeicTBe Tel, Au(dy3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHHE XKHUIKOCTEH U TBEPABIX
Tel, W3MEHEeHHuEe o0bEMa Tel MNpu HarpeBaHUM (OXJIAXKIAEHWM), TEIUIOBOE paBHOBECHE, HCIApEHUE,
KOHACHCalWs, IIJIaBJICHUC, KpUCTAJININ3alsa, KUIICHUC, BJIAXKHOCTh BO3AYyXd, IMMOBBIIICHUE OAaBJICHUS T'a3a
IPU €ro HarpeBaHUM B 3aKPHITOM COCYJIE, CBSA3b MEXKJy MapaMeTpaMu COCTOSHUS raza B U30INpPOLECccax,
AJIEKTPHU3ALMS TeJl, B3aUMOICHCTBUE 3aps/IOB;

OIMCHIBaTh MEXAHWYECKOE JBUKECHUE, UCHOJb3Yysd (U3UYECKHE BETUYMHBI: KOOpJIUHATA, IYTh,
nepeMeleHne, CKOpPOCTh, YCKOpDEHHE, Macca Tela, CUja, HMIIYJIbC Teja, KUHETHYECKas SHEeprus,
MOoTCHIUAaJIbHAasA SHECPrus, MCXaHUYCCKas pa60Ta, MCXaHUYCCKasd MOMIHOCTB, IMPHU OIIMCAHUHU IIPABUIIBHO
TPAKTOBAThH (1)I/ISI/I‘-IeCKI/II\/'I CMBICJI HCIIOJIB3YEMBIX BCJIIMYHH, HX o0Oo3HaYeHuss u €AUHUIbI, HaXOIWUTh
(GopMyIIbl, CBA3BIBAIOLINE JAHHYIO (PU3NUECKYIO BEIUYHUHY C JPYTUMHU BETUUNHAMUY;

OIMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOICTBA Tel M TEIUIOBBIE SIBICHMS, MCIONB3YsS (U3NYECKHE
BCJIMYMHBI: JaBJICHUE Ta3a, TeMIIepaTypa, CpelHsAs KHHETHYECKas SHEPrusl XAaOTHUECKOTO JBH)KCHHS
MOJIEKYJI, CPETHEKBAApaTUYHAsE CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA YHEPTHUs, paboTa
rasa, KOB(I)(I)I/ILII/ICHT IIOJIE3HOT'O HeﬁCTBHH TCIUIOBOI'O ABUTATCIIA, MIPU ONNMCAHWUU MPABUJIIBHO TPAKTOBATH
(Gu3nYecKuii CMBICT HCIIONB3YEMBIX BEIMYHMH, MX OOO3HAUYEHHWs W EAWHUIBI, HaXOIUTH (HOPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3NUECKYIO BEJIMUUHY C APYTHMH BEIUYHHAM;

OIMUCBIBATh U3YUYCHHBLIC SJICKTPUUCCKUC CBOMCTBA BCIICCTBA U DJICKTPHUYCCKUC ABJICHUA (HpOHCCCBI),



UCTIONB3YS (PU3NYECKHUE BEIUYHHBI: 3JCKTPUUYECKUNA 3apsijl, SJIEKTPUUYECKOe ToJje, HAMpsHKEHHOCTh MOJI,
MOTEHLIMAaN, Pa3HOCTh MOTEHIMAJIOB, IpPU OMUCAHUM MPABHIBHO TPAaKTOBAaTh (PU3UUECKUA CMBICH
UCIIOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHUS U €AMHMIIBI; yKa3blBaTb (POPMYIIbI, CBS3BIBAIOIIME JAaHHYIO
(GU3NUECKYIO BETUUMHY C IPYTHMHU BEINYHMHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOLECCHl U SBJICHHUS, UCIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIUIIBL:
3ak0oH BcemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHA, 3aKOH COXpaHEHMs] MEXaHUUYECKOW YHEPTHUH,
3aKOH COXpaHEeHMsI MMITYJIbCa, MPHUHIIMII CYMEPIIO3ULUU CUJI, MPHUHIMI PaBHOIPABHS HHEPUUATbHBIX
CHCTEM OTCuUéTa, MOJEKYJIIPHO-KHHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Tra30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETUYECKON SHEPTHH TEIUIOBOTO JIBHKEHHUS MOJIEKYN C aOCOJIIOTHON TeMIepaTypoil, mepBbIii
3aKOH TePMOJUHAMUKH, 3aKOH COXPAHEHHS AJIEKTPUUECKOro 3apsaa, 3akoH KynoHa, npu 3ToM pasziandarh
CIIOBECHYIO

(GopMyIHpPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIPAKEHHE U  YCIOBHsS (TpaHULBL, OO0JIACTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIMIIBI JEHCTBHS MAallMH, HOPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pas3yinyath ycIoBUA MX 0€30I1aCHOTO UCHOJIb30BaHUS B IOBCEAHEBHOM KU3HY;

BBIIIOJHATh 3KCIEPUMEHThl IO HCCIEIOBaHUIO (U3NYECKUX SABJIEHUH M  IPOLECCOB C
UCTIOJIb30BaHUEM NPSMBIX M KOCBEHHBIX W3MEPEHHUH, IMpU 3TOM (OPMYIHPOBATH MpoOieMy/3anady U
TUIIOTE3y y4eOHOro IKCHEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEI0KEHHOT0 000pYA0BaHMs, IPOBOANUTH
OMBIT U (POPMYJINPOBATH BHIBOJIBI,

OCYIIECTBIISITh TPSMBbIE W KOCBEHHBIE H3MEPEHUs] (U3NYECKUX BEIWYHMH, HPU ITOM BHIOMPATH
ONTUMAJIBHBIA CHOCO0 M3MEPEeHUs] M HCHOJb30BATh H3BECTHBIE METO/bl OLEHKH IOTPEeLIHOCTEH
U3MEPEHUM;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (U3MYECKMMH BEIMYMHAMH C HCIIOJIb30BAaHHEM IPSIMBIX
U3MEpPEHUHl, IPH ATOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh PE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH
(Gu3MUecKrX BETUUMH B BUJE TaOIUI] U TpaMKOB, AETaTh BHIBOABI 10 pe3yIbTaTaM HCCIEIOBAHNUS;

coOmrofaTh IMpaBuiia OE30MACHOTO Tpyla HpU MPOBEIECHUU MCCIEAOBAaHUNH B paMKax ydyeOHOro
JKCIIEPUMEHTa, y4yeOHO-UCCIIEOBATEIbCKO UM  MPOEKTHOW  JESATENIbHOCTH C  HCIIOJIb30BAHHEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a0OpaTOPHOI0 000PYA0BAHMS;

pemaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM (HU3MUECKON MOJenbio, MCHoNb3ys (usnueckue
3aKOHBI U IPUHLMUIIBI, HA OCHOBE aHaJM3a YCJIOBMS 3a/ladd BbIOMpATh (PU3UUECKYIO MOJIENb, BBIIEIATH
¢uznyeckue BEeIMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE /7Sl €€ pEelIeHUs], IPOBOAUTH Pacu€Thl U OILICHUBATh
PEaIbHOCTh MOJIYYEHHOTO 3HaUeHUs (PU3MUECKON BEITMUUHBI;

pelmars Ka4yeCTBEHHBIE 3aJauyM: BBICTPAUBaThb JIOTUYECKHM HEIMPOTUBOPEUYMBYIO  LEMNOUYKY
paccyXKIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SBICHHUS;

HCII0JIb30BATh npu pelieHnn y4eOHBIX 3a1a4y COBpPEMEHHbIE
nH(OPMAaLIMOHHBIE TEXHOJIOTUHU I TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U MTPEICTaBICHUS
y4eOHOM U Hay4HO-TIOMYJIAPHON HH(POPMAIUH, MOTYYEHHON M3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH NOJIy4aeMyt0 HHPOPMALIKIO; TPUBOAUTE PUMEPHI BKJIa/1a POCCUHCKUX U 3apyOekKHBIX
yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, 00BsICHEHUE TMPOIIECCOB OKPY’KaroIIEro
Mupa, B pa3BHUTHE

TEXHUKHU U TEXHOJIOTH;

UCMOJb30BAaTh TEOPETHUYECKHE 3HAHUS MO (U3UKE B TOBCEAHEBHOM >KM3HM s OOECreueHHs
0€30IaCHOCTH NP 0OpallleHUH ¢ IPUOOpPaMU U TEXHUUYECKUMHU

yCTPOMCTBAMHM, JJISi COXpPAaHEHUS 3J0pPOBbsi U COOJIOJIEHUS HOPM HKOJIOTMYECKOTO IMOBEACHUS B
OKpYKalollleu cpee;
paboTaTh B IpyIIe C BBIMOJIHEHUEM Pa3IMYHBIX COLMATBHBIX POJIEH, INTAHUPOBATH PaObOTy TPYIIIIHL,
paluOHAJIbHO pPaCHpeacCiIATb O6H33.HHOCTI/I " TUIaHUPOBATH ACATCIIBHOCTL B HCCTAHAAPTHBIX CUTYAIIUAX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKIOT0 U3 YUaCTHUKOB TPYIIBI B PEHICHUE pacCCMAaTPUBAEMON MTPOOIIEMBI.
K konmy oOyuenus B 11 Kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaThb



c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUIL:

JIEMOHCTPUPOBATh Ha IPUMEpPax poJjib U MECTO (PU3MKU B (POPMHUPOBAHUU COBPEMEHHON HAay4HOU
KapTUHbl MHpPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJOTUWH, B IPAKTUYECKOH AeATeIbHOCTU
JFO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KAPTUHBI MUDA;

YUUTHIBATh T'PAHUIBI MPUMEHEHUS M3YYEHHBIX (PU3MUECKUX MOJENICH: TOUCUHBIM AIIEKTPHUYSCKHUMA
3apsil, JIyd CBETa, TOYEUHBI UCTOYHHUK CBETa, sAZ€pHas MOJAEIb aTOMa, HYKJIOHHAas MOJEIb aTOMHOI'O
A1pa Ipy pelieHuy pU3nIecKux 3ajad;

pacrnio3HaBaTh (U3MUYECKUE sBICHUS (MPOIECChl) U OOBSACHATh HMX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKMA ¥ KBAaHTOBOW (DM3UKU: ODIIEKTPUYECKas IPOBOAMMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JEMCTBUS TOKA, B3aMMOJICHCTBHE MarHUTOB, 3JEKTPOMAarHUTHas WHAYKIMS,
JieicTBUE MAarHUTHOIO IIOJII HAa MPOBOJHMK C TOKOM M JABWXKYUIMHCSA 3apsl, 3JIEKTPOMarHUTHbIE
KoysieOaHHusT W BOJIHBL, NPSAMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTPAXKECHHE, MPEJIOMIICHHUE,
uHTEephepeHIrs, TUPpakIus U TMONIpU3alMs CBETa, TUCIEpCcHs cBeTa, (poTodnekrpuueckuil 3¢ dexrt
(poTorddexT), cBeTOBOE aBIE€HUE, BO3HMKHOBEHHME JIMHEHUYAaTOro CHEKTpa aromMa BOAOPOAA,
€CTECTBEHHAs U MCKYCCTBEHHasl PaJJMOAKTUBHOCTb;

ONMCHIBATh M3YyYCHHBIC CBOMCTBA BeMIECTBA (DIIEKTPHUUYECKHE, MArHUTHBIC, OINTHYECKUE,
AIIEKTPUUYECKYIO TPOBOIUMOCTD PA3IIUYHBIX CPET) U SICKTPOMATHUTHBIC SIBJICHUS (TIPOLIECCHI), UCIIOIBb3YS
(bu3nuecKkre BEITUYUHBL: 3JIEKTPUUYECKHUM 3apsil, Crila TOKA, SJIEKTPUUYECKOEe HANPSIKEHUE, SJIEKTPUUIECKOe
COIIPOTHUBIIEHUE, PA3HOCTh MMOTEHIMAJIOB, JIEKTPOABIIKYIIAs cuila, paboTa TOKa, MHAYKLUS MarHUTHOTO
noJs, cuina Amrepa, cuia JIopeHra, HHIYKTHBHOCTh KaTYIIKH, SHEPTHs JIEKTPUIECKOTO U MAarHUTHOTO
HOJIeH, MEepUoa W YacToTa KoJieOaHWH B KoyIeOATENbHOM KOHTYype, 3apsii M CWiIa TOKa B IIpoIecce
TrapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHUH, (POKYCHOE pacCTOSHUE U ONTHYECKasl CHJIa JIMH3BI, IPU
ONHCAaHUM MPABUIBHO TPAKTOBATh (DPU3UYECKUH CMBICI HCHOJIb3YEMBIX BEJIWYMH, UX OOO3HAUEHUsS U
€IMHUIIBI, YKa3blBaTh (OPMYIIBI, CBSI3BIBAIONINE JAaHHYIO (U3WYECKYI0 BEIHYMHY C JAPYTHMH
BEJIINYMHAMU;

OIMCHIBATh W3YYEHHBIC KBAHTOBBIC SIBJICHUS U IPOLECCHI, HCMOJIB3YS (DU3UYECKHE BETUYMHBI:
CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YAaCTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, TEPUO/L
N0JIypacmaja, SHeprus CBS3U aTOMHBIX siJiep, IIPU ONMMCAHUU MIPaBWIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMUYMH, UX OOO3HAUYEHHUS U E€IUHUIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO
(GU3UUECKyI0 BETUUUHY C IPYTMMHU BEJIMYMHAMU, BBIUUCIIATH 3HAaU€HUE (PU3MUECKON BEIIMUMHBI,

aHAJIM3UPOBATh (PU3NYECKUE MPOLIECCHI U SIBICHUS, UCIONB3YS (GU3NUECKUE 3aKOHBI M MPUHIUIIBL:
3ak0oH OMa, 3aKOHBI IIOCJIEN0BATENIBHOIO U MApAJJIEIIBHOTO COEAUHEHUS TIPOBOJHUKOB, 3aKOH J[xoyisa—
Jlenna, 3aKOH 3JE€KTPOMarHUTHOM MHIYKIMH, 3aKOH NPSMOJIMHENHOTO paclpOCTPAHEHUS CBETA, 3aKOHBI
OTpaKeHMsI CBETa, 3aKOHBI NPEJIOMJICHUS CBeTa, ypaBHeHHe OifHITelHHa Mg ¢GoTorddexra, 3aKoH
COXpaHEHHUs SHEPruH, 3aKOH COXPAHEHUs MMITYJIbCa, 3aKOH COXpPAHEHMs 3JIEKTPUUECKOro 3apsia, 3aKOH
COXPaHEHMsI MacCOBOI0 YMCIIA, MOCTYyJIaThl bopa, 3aKOH paZnoakTUBHOIO pacmana, Ipyu 3TOM pa3IndyaTh
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHE U YCIIOBHs (IpaHMIIbI, 00IaCTH)
PUMEHUMOCTH;

OIpEAEIATh HAINpaBICHUE BEKTOpAa MHIYKIMM MAarHUTHOTO MOJI NPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH U ONUCKHIBATH U300paKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBIMOJIHATE  KCIIEPUMEHTBHl 110 HCCIEAOBAaHUIO (PU3MUECKUX SBICHUH U  TPOLIECCOB C
UCIIOJIb30BAaHUEM NPAMBIX M KOCBEHHBIX HM3MEPEHHH: NMpH 3TOM (opMynupoBaTh Hpobiemy/3afady H
TUIIOTE3y y4eOHOro IKCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEI0KEHHOTO 000py10BaHMsl, TPOBOANUTh
OMBIT U (POPMYJINPOBATH BBIBOJIBI;

OCYILIECTBIATh NPSMbIE U KOCBEHHBIC H3MEpPEHUs (U3UUECKUX BEIWYMH, HPU ITOM BBIOMpPATH
ONTUMAJIBHBIA CHOCO0 M3MEPEeHUs] M HUCIHOJIb30BATh H3BECTHBIE METOJbl OLIEHKM MOrPEUIHOCTEN
U3MEPEHU;

UCCIIEeI0OBAaTh 3aBHCUMOCTH (DM3UYECKUX BEJMYMH C HCIIOJIb30BAaHHEM MPSAMBIX HU3MEPEHUM: MpHU



TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHUPOBATh PE3yJbTAaThl MOJYYCHHOH 3aBHCHMOCTH (PH3MUECKUX
BEJIMYMH B BUJIE TAOJUI U TPaKOB, JEIaTh BEIBOABI ITO0 PE3yJIbTaTaM HUCCIICIOBAHUS;

coOmroiaTh mpaBWiia OE30MacHOTO TpyAa NMPU MPOBEACHUU HMCCICIOBAHMM B paMKaxX Y4eOHOTO
IKCIEPUMEHTa, Y4eOHO-HCCIECIOBATENbCKOH M  MPOEKTHOW JIEATENBHOCTH C  HUCIOJb30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHMUS;

pemiate pacy€THHIC 3aJadd C SIBHO 33JaHHON (HU3MYECKOH MOJENbI0, UCIONb3ysd (U3NUecKue
3aKOHBI U PUHIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS 33/1a41

BBIOMPATh (PU3NYECKYIO MOJIEITb, BBIACIATH (PU3UUECKUE BETMYUHBI U (HOPMYIIbI, HEOOXOIUMBIE IS
e pemieHusi, NMPOBOJUTH pacuéThl W OICHWBATh PEATBHOCTH IOJIYYEHHOTO 3Ha4YeHus (uzndeckoi
BEJIMYMHBI;

pemiate KaueCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTMUYECKH HENPOTUBOPEYHMBYIO  IETIOYKY
pacCyXJIeHHH C OTOPO Ha M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (PU3UUECKHE SBICHHS;

UCIOJB30BATh TP PELICHUU y4eOHBIX 3aja4 COBpPEMEHHBIE UH(POPMALIMOHHBIE
TEXHOJIOTUHM JJISi TOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMUA W TIPEICTABICHUS y4eOHOW M Hay4HO-
HOMYJSIPHON WHGOpMAIMK, TIONYYEHHOH W3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH AaHAIM3HPOBATH
HOJTy4aeMyro HH(POPMAINIO; OOBSICHATh ~ NPUHIMIBL  JICHCTBUS MaIlvH, npudopoB

u TEXHHYECKHX YCTPOWCTB, pa3luyaTh YCIOBHS WX O€30MacCHOTO HCIOJIb30BAaHHUS B
MMOBCEAHEBHOM XKU3HU;

MPUBOANTH MIPUMEPHI BKJIa/la POCCHICKUX U 3apyOEkKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIECTO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETHYECKHE 3HAHUS MO (PU3MKE B IOBCEIHEBHOM >KU3HU Il OOecTieHeHHs
0e30macHOCTH pU 0OpalIeHU! ¢ TPHOOpPaMU M TEXHUYECKHMHU YCTPOHCTBAMH, JJIsl COXPAHEHUS 310pOBbS
U COOJIOZICHUST HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpeie;

paboTaTh B TPYIIE C BHIMOJIHEHUEM Pa3IMYHBIX COIMATBHBIX POJIEH, ITIAHUPOBATH PaOOTy TPYIIIIHL,
palMoHaNBFHO paclpeneNsaTh 00S3aHHOCTH W TUTAHUPOBATH JICATEIBHOCTh B HECTAHIAPTHBIX CUTYAIIHSIX,
a/IeKBaTHO OIICHMBATh BKJIAJ] Ka)KJOI'0 U3 YYACTHUKOB I'PYIIIbI B PELICHUE paccCMaTpUBaeMO IPOOIIEMBI.






TEMATHYECKOE INTAHUPOBAHHE 10

KJIACC
Koan4yecTBo yacoB DJIeKTPOHHBIE
Ne i/ HauMeroBatic pAsicion W TeM Kontpoannbie | IIpakTnueckue (tponbic)
) HporpaMMBl Beero P P o0pazoBaTejbHbIE
padoThI padoThI
pecypchl
Pazngen 1. DUSUKA U METO/JAbI HAYYHOI'O ITIO3HAHUS
1.1 ®Du3uKa U METOIbl HAYYHOT'O O3HAHUS 2 budmorexa [IOK
https://m.edsoo.ru/7f41bf
72
Hroro o pasneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 buommorexa LIOK
https://m.edsoo.ru/7f41bf
72
29 Junamika 7 bubnmuoreka [IOK
' https://m.edsoo.ru/7f41bf
72
bubnuoreka [JOK
2.3 3aKOHBI COXpaHEHNI B MEXaHUKE 6 1 1
P https://m.edsoo.ru/7f41bf
712
Hroro 1o paszuery 18
Paznen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUMHAMUKA
31 OCHOBBI MOJIEKYISIPHO-KHHETHYECKOM 9 1 bu6mmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf
12
3.2 OCHOBBI TEPMOJAMHAMUKH 10 1 budmmorexa [JOK

https://m.edsoo.ru/7f41bf
12



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

33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubnuoreka [JOK
' ®da30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf
12
Hroro no pazaeny 24
Pazpen 4. DJIEKTPOJUHAMHUKA
bubnunoreka I[IOK
. 10
4.1 DIEKTpOCTATHKA https://m.edsoo.ru/7f41bf
12
42 [TocTosiHHBIN 37eKTpUUECKUl TOK. Toku 12 bu6mmoreka [JOK
' B Pa3IUYHbBIX cpeaax https://m.edsoo.ru/7f41bf
12
Uroro no pazaeny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KUIIACC

KosuyecTBO 4acoB DJIeKTPOHHBIE
N/ HaumeHoBaHue pa3/iejioB U TeM i . (mudposwre)
°n/M | pporpamMmsl Beero OHTPOJIbLHBIE paKTHuecKue | 6pazoBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOAUHAMUKA
11 MarunuTtHoe noJie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [IOK
' WHIYKIUS https://m.edsoo.ru/7f41c9
/c
Uroro no pazgeny 11
Pa3nen 2. KOJTEBAHUS U BOJIHBI
21 MexaHu4ecKHe U DIIEKTPOMarHUTHhIE 9 1 bubnuoteka [HOK
' KoJIeOaHuUs https://m.edsoo.ru/7f41c9
ic
29 MexaHU4YeCcKHE U AIIEKTPOMarHUTHHIE 5 1 bubnuorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c9
/c
bubmunoreka IIOK
2.3 0] 10 3
i https://m.edsoo.ru/7f41c9
/c
Hroro no pazgeny 24
Pazznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUHY OTHOCUTEJBbHOCTH
31 OCHOBBI CIIeIIUAIBHON TEOPUU 4 1 bu6nuoreka [IOK
' OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c9
ic
Hroro no pasneny 4

Pa3nen 4. KBAHTOBAS ®U3UKA



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

4.1 DJeMEHTHI KBAHTOBOU OIITUKH

bubmoreka [IOK

https://m.edsoo.ru/7f41c9
7c

4.2 Crpoenue aroma

bubnuoreka [JOK

https://m.edsoo.ru/7f41c9
7c

4.3 ATOMHOE S1pO

bubnuoreka [JOK

https://m.edsoo.ru/7f41c9
7c

Hroro no paszneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubnunoreka [IOK
51 C) 7
JIEMEHTbHI aCTPOHOMUHU U aCTPODUZUKU https://m.eds0o.ru/7fA1c9
7c
Hroro no pazneny 7
Pasznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE
6.1 O0o06maroriee MoBTOPEHUE 4 bubmmorexa OK
https://m.edsoo.ru/7f41c9
7c
Hroro mo pasneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

ITOYPOYHOE IIJIAHUPOBAHMUE 10
KJIACC

Koaun4decTBo yacosn

JJ1eKTpOHHBIe HH(poBbIE

Ne Hara o06pasoBaTeJbHbIC
o/ Tema ypoka Bceero KonTposabhblie | IlpakTuueckue H3YUCHHS | hoioneny
padoThI padoThI
®dusuka — Hayka o npupozne. Hayunsie
1 METO/IbI TI03HAHUS OKPY’KAIOIIEro MUpa 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popmupoBanuun

2 COBPEMEHHOW Hay4YHOU KapTUHBI MUPA, 1 b H6H.H0TeKa HOK
s https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IEATEIbHOCTH JIOAEU
MexaHu4ecKkoe JBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAHUUECKOTO 1 BH6H_HOTeKa HOK
nBrkeHus. [lepemerniienre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NPSIMOJIMHENHOE IBUKEHUE 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NMPSIMOTMHEHHOE 1 bubnnorexa [JOK
TBIDKCHHUE https://m.edsoo.ru/ff0c372e

6 CBo0OoaHOE TIaJIeHue. Y CKOpeHue 1 bubnuoreka [IOK
CBOOOJIHOTO MaACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe agsuxenue. /BuxxeHue

/ MSTepHanLHoﬁ TOII[IKI/I no g 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH

8 [Ipunnun orHOCUTETRHOCTH [ anumes. 1 bubmoreka [IOK
HNHeprmanbHbIe CUCTEMBI OTCYETA. https://m.edsoo.ru/ff0c3be8
Ilepsslit 3akoH HeroToHa



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

Macca tena. Cuna. [lpunnun

9 . bubnmoteka [HOK
cynepro3uuuu cui. Bropoii 3akon
. https://m.edsoo.ru/ffOc3be8
HrroTona aiist MaTepuaibHOM TOYKHU
10 Tpetuii 3akoH HproToHa 117151 bubnuoteka [IOK
MaTepHAIBHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tsaroreHus. Cuia
11 bubnuorexa [IOK
Tsbxectu. [lepBast KocMuyeckasi CKOpOCTh
https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena bubnuoreka [HOK
https://m.edsoo.ru/ff0c3el8
Cuna tpenusa. KospdunueHt tpeHwus.
13 P b P bubnuoreka LHOK
Cuna CONpPOTHUBICHUS NPHU JABUKECHUU
https://m.edsoo.ru/ff0c3f76
Teja B )KUJIKOCTU HJIU Ta3e
[TocTtynarenbHOE U BpalaTeibHOE
14 JBUKEHHE aOCOIIOTHO TBEPJIOTO Tea. bubnnorexa [IOK
MowmeHT cuitbl. [lneyo cusbl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Tesa
HNmmnynbc MaTepraabHOM TOYKH, CHCTEMBI
15 MaTepHalbHBIX TOUYEK. VIMITyIbC CUJIBIL. brbmiorexa LIOK
3AKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE IBHXEHUE
Pabora 1 MOIITHOCTE CHJIBL.
16 Kunernueckast 3Heprusi MaTepuaIbHOW bubnnorexa HOK
Touku. Teopema 06 H3MEHCHHH https://m.edsoo.ru/ff0c4502
KWHETUYECKON SHEPTUuun
17 [NoTeHmuanpHas SHEPTHS. bubnunoreka [IOK

[ToTeHmanbpHast SHEPTHs YIPYTO
nehopMUPOBAHHOMN TPy KUHBI.
[ToTennumanbHas SHEPrus Tena BOIU3N
MMOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/ff0c461a



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

18

[ToreHuuanbHble ¥ HEMOTEHIUAIBHBIE
cuitbl. CBsI3b paOOTHI HEMTOTCHITUATBHBIX
CHJI C I3BMEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAHEHUSI MEXaHUYECKOU

SHEPruun

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

19

JlaGopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI CUJIBI C
U3MEHEHUEM MEXaHU4IEeCKOU OHECPIruun
TeJla Ha TIPUMEPE PACTSIKCHUS
pPE3UHOBOTO KIyTa»

20

Kontponsnas pabora o teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE»

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

21

OCHOBHBIE MOJI0KEHUS MOJIEKYJISIPHO-
KWHETUYECKOU Teopuu. bpoyHOBCKOE
nexenue. Juddyzus

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBUKECHUS U B3aUMOJACUCTBUS
yacTUll Beuectsa. Moaenu CTpoeHus
ra3oB, )KUJKOCTEN

U TBEPABIX TEN

23

Macca monekyJs. KonndecTBo BemiecTna.

IToctrosinnast ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa

u e€ nusMmepenue. lllkana remneparyp
Ienscus

25

Nneansurnii raz B MKT. OcHOBHOE
ypaBHeHre MKT

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOcooTHas TeMIepaTypa Kak Mepa

26 CpelHeld KUHETUYECKON DHEPIUU BH6H.HOTeKa HOK
JBIDKCHHS MOJIEKYIL. Y pABHEHHE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Kianeiipona

27 3akoH /lanbToHa. ['a30BbI€ 3aKOHBI
Jlabopatopnast paboTa

28 «HccnenpoBanue 3aBUCUMOCTH MEXKIY
rnmapaMeTpaMHu COCTOSTHUS Pa3pe’KeHHOTO
rasa»

29 N3onponeccsl B uaeagIbHOM I'a3e U UX bubnmoreka [IOK
rpadu4ecKoe NpeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpenHss dHEprus
TEPMOAUHAMUYECKONU CUCTEMBI U

N bubnuoreka [IOK

30 crocoOsbI e€ n3menenus. KonnuectBo https://m.edsoo.ru/f0C5952
TEIUIOTHI U paboTa. BHyTpeHHss sHeprus
OJHOATOMHOT'O HUJI€aJIbHOTO
rasa

bubnuoreka [JOK

31 Bt renonepeatin https://m.edsoo.ru/ff0c5c36
VYV nenpHast TENMJIOEMKOCTD BEILIECTBA.

32 KonuuecTBo TernoTsl npu bubnmorexa HOK
Terutonepeaayue. AanabaTHBIN TTpoliece https://m.edso0.ru/ff0c5¢36

33 IIepBblil 3aKOH TEPMOAVHAMUKU U €0 bubnmoteka [HOK
NIPUMEHCHHUE K U30IIpoLeccamM https://m.edsoo.ru/ff0c5efc

24 g:;)sggiiﬁz;n MPOIIECCOB B IPUPOJIE. BuGmiorexa LIOK

https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU

35 [Mpunnun neiicteus u KI1J] Teruiooi bubnunoreka IIOK
MaIIUHbI https://m.edsoo.ru/ff0c600a

36 wukn Kapuo u ero KIT/]



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

DKOJIOTHYECKHE MPOOIEMBI

37
TETUIOPHEPTeTUKH
38 O06o6maromuii ypok « MoJekyasipHast bu6nunoreka [IOK
¢uzrka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
Kontponsnas padota o teme
39 «MomnexynsapHas ¢usnka. OCHOBBI bubanorexa HOK
' https://m.edso0.ru/ff0c6a50
TEPMOJIUHAMHUKI
40 [TapooOpa3zoBaHue U KOHICHCAITHA. bubnuoteka [IOK
Ucnapenne u xumneHune https://m.edsoo.ru/ff0c63b6
AOcCoIIOTHAsI 1 OTHOCUTEINIbHAS
41 BJIQKHOCTh BO3Qyxa. HackllieHHbIN nap buommorexa [OK
’ https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrayummueckue u
42 amopdHBbIe Teaa. AHU30TPOIUS CBOWCTB brbmiorexa LIOK
kpuctanios. JKuue https://m.edsoo.ru/ff0c65f0
kpucTaiiibl. COBpeMEHHBIC MaTCPUAITHI
[1naBneHnue u KpucTaLIU3AIHUSA.
43 VY nenbHas Tel‘IJ'II())Ta l'IJ'IaBJ'IeIIjI/ISI bubamorexa HOK
) https://m.edsoo.ru/ff0c6708
Cyonumarnus
44 YpaBHEHHE TEIJIOBOro OanaHca bubmorexa LOK
https://m.edsoo.ru/ff0c6820
45 9J‘I€KTpII/[IBaHI/I$I TeJ. DIeKTPUUECKUIN BuGnmorexa [IOK
3apsa. JIBa Buaa SIEKTPUUSCKUX
AL A p https://m.edsoo.ru/ffOc6bcc
3apsiI0B
[IpoBonHUKY, AUIAEKTPUKH U
46 n(i)n HHOBO HI/?KI/I 3aK(I))H COXpaHEHUS bubamorexa LHOK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsiia
BzaunMoneiicTBue 3apsaa0B. 3aKOH
47 bubnunoreka [IOK

Kynona. ToyeuHbli 3JIEKTpUYECKUI
3apsij

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

HaHpH)KéHHOCTB SJICKTPHUYICCKOI'O I10JIA.

48 [IpuHLIMI cyneprno3unuu Brbmiorexa LHOK
AJICKTPUUYESCKUX mojiei. JInnuu https://m.edsoo.ru/ff0c6df2
HanpsKEHHOCTHU
Pabora cui 31eKkTpocTaTHYecKOro MmoJis.

49 bubnuoreka [JOK
[Torenumnas. Pa3HoCTh MOTEHIIMATIOB

https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKM M TUINEKTPUKHU B

50 bubnmorexa [IOK

3JIEKTPOCTATUYECKOM I10JIE.
P https://m.edsoo.ru/ff0c7018
JusnexkTpuyueckast MpOHUIIAEMOCTh
. bubnunoreka [HOK
o1 OnextpoéMkocTh. Konnencarop B
https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IIOCKOTO

52 bubnuoreka [IOK

KOHJIEHCAaTOopa. DHEPrus 3apsi>KEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa

53 Jlaboparopnast padota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54 [TpuHUMIT 1EVICTBUS ¥ IPUMEHEHUE

KOHJICHCATOPOB, KOMTUPOBAJIBHOTO
anmnapara, CTpyWHOT0 IpUHTEPA.
DNeKTpocTaTuyecKas 3alluTa.
3azeMJIeHHEe IEKTPOIpUOOpPOB
DNEeKTPUUECKUH TOK, YCIIOBUS €TO

55 cymectBoBaHus. [loctosiHHBIN TOK. Cuia

Toka. Hanpsiokenue.
Comnpotusnenue. 3akon Oma s
yJacTKa [enu



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

56

[TocnenoBaTenbHOE, MapaiebHOE,
CMEIIIaHHOE COEIMHEHUE
npoBoIHUKOB. JIabopatopHas pabora
«3yuyeHue cMEeIaHHOTO COSIMHEHUS
pE3UCTOPOB»

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

57

PabGoTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoymns-Jlena

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

58

3akon OMa 1171 MOJIHOM (3aMKHYTOM)
anekTpudeckoil nenu. Koporkoe
3aMbIKaHue. JlabopaTropHas padora
«3mepenne DJIC ncTtouHuka Toka u
€ro BHYTPEHHET0 CONMPOTHUBIICHUS»

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

59

DNEeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTH COTIPOTHUBIICHUS
METaJIOB OT

Temnepatrypbl. CBEpXITPOBOIUMOCTh

60

DIIEKTPUUYECKHM TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX IyUYKOB

61

[ToynpoBOIHUKY, UX COOCTBEHHAS U
MpUMeCHasi TPOBOAUMOCTb. CBOMCTBA
p—n-niepexona. [lonynpoBOIHUKOBEIE

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

puOOpBI

62

DNEeKTpUUECKUN TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTUYECKAS JUCCOIAAIIHS.
DHEKTPOIn3

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

63

DNEKTPUYECKUM TOK B razax.
CaMoCTOsITENBbHBIN U
HECaMOCTOSTENIbHBIN pa3psa. MoiaHus.
[Inazma

bubmoreka [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
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DIIeKTpUUYECcKHUe TPUOOPHI U YCTPOHCTBA

64 U UX MPAKTUYECKOE MPUMEHCHUE. 1 Ih;H@THOTeKa HOK
TIpaRuia TeXHUKH ttps://m.edsoo.ru/ffOc86fc
0e30MmacHOCTH

65 O06o6maromuii ypox 1 bubmumoreka [JOK
«DAEKTPOAUHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabora mo teme

66 «2nekrpocraruka. [locTosHHBIN 1 b H6H.H0TeKa HOK
AJIEKTPUYECKUM TOK. TOKM B pa3inuHbIX https://m.edsoo.ru/ff0c8asa
cpenax»

67 PezepBnblit ypok. KonTponbHas pabora 1 bubnauorexka [IOK
o Teme "DiIeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PeszepBHblit ypok. O6001maroniuii ypok 1no 1 bubnmorexa [IOK
temaMm 10 ximacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

Kosan4ecTBO 4acos

JJIeKTPOHHBbIE HU(PPOBbIE

Ne Hara o0pa3oBaTe/bHbIE
o/ Tema ypoka Beero Kontpoiabubie | IIpakTuueckue H3yueHHs pecypent
padoThI padoThI

[TocTosiHHBIE MAarHUTHI U UX

1 B3auMo/ielicTBUE. MarHUuTHOE TI0JIE. 1 BH6H_HOTeKa LHOK
Bexrop MaruutHOM HHAYKUMU. JInHUM https://m.eds00.ru/ff0c9778
MarHUTHOM MHIAYKLUU
MarautHoe noje NpoBOJHUKA C TOKOM.

2 OmnswiT Opcrena. Bzaumoneiicteue 1 EH6H_HOTeKa LHOK
NPOBOJTHHKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabGopartopHas paborta «/3yuenue 1 1 bubnuoreka [IOK
MarHuTHOI'O IOJISI KATYHIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelficTBe MarHUTHOTO TIOJISI HA
MPOBOJIHUK ¢ TOKkOM. Cuia Amnepa.

4 Jlabopatopnast padota «¥ccnenoBanue 1 1 ﬁigngnfzz:olj?ui £0093C0
JICUCTBUS TTOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JlelicTBEe MarHUTHOTO TIOJISI HA

5 JIBYDKYITYIOCS 3apsI)KEHHYIO YaCTHULLY. 1 Bubnnorexa LHOK
Crua Jlopena. Pa6ota cuer JIoperia https://m.edsoo.ru/ff0c9df4

6 DnekTpoMarHuTHas UHAyKIus. [ToTok 1

BEKTOpa MarHuTHOM UHayKuu. J[C

UHAYKIMHA. 3aKOH 3JIEKTPOMATrHUTHOMN
nHaykuuu Papaaes



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

JlaGopaTtopnas pabora «MccienoBanmue
SIBJICHUS DJICKTPOMATHUTHOU WHYKITHH)

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

NHaykTuBHOCTD. SIBIICHHE
camouHaykiuu. I1C caMOUHIYKITUH.
DHeprusi MAarHUTHOTO MOJISl KATYIIKH C

TOKOM. DJIEKTPOMAarHUTHOE I10JIe

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

TexHu4yeckue ycTporucTBa U UX
NPUMEHEHHE: MOCTOSIHHBIC MAarHUTHI,
AJIEKTPOMArHUTHI, JJIEKTPOABUTATEIb,
YCKOPUTEIH dJIEMEHTapPHBIX YaCTHII,

WHAYKIWOHHAs IICYb

10

O06o6maromuii ypok « MarauTHoe IoJe.
DIIEKTPOMAarHUTHAS UHIYKITHS

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

11

KonTponbHnas pabota no teme
«MaruutHoe nose. DJIeKTpOMarHuTHas
VHTy KIS

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

12

CB0OOIHBIE MEXAaHUYECKUE KOJICOAHMS.
lapMonnueckue koneOaHus. Y paBHEHHE
rapMOHHUYECKUX KOJICOaHHH.

[IpeBpamienue sHeprun

bubnmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopartopnas paborta
«HccnegoBanue 3aBUCUMOCTH
Mepro/Ia MajbIX Kojle0aHui Tpy3a Ha
HUTHU OT JUIMHBI HUTH U MAacChl Tpy3a»

14

Kone6arenpHblit KOHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHus B
HJeabHOM K0J1e0aTeIIbHOM KOHTYPE.
AHanorus Mexay MeXaHH4eCKUMHU 1
3JEKTPOMArHUTHBIMU KOJICOaHUSIMHU

bubnuoreka [JOK
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

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPIUU B UJI€ATBHOM
KoJie0aTeIbHOM KOHTYpE

bubnuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBiieHne 0 3aTyXarOMIKUX
koyieOaHusX. BeiHyXIeHHbBIC
MeXaHHYeCcKHe Kojiebanus. Pe3onanc.
BriHyXI€HHBIC 3JICKTPOMArHUTHBIC
KoJIeOaHus

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOchb86

17

[Iepemennslii Tok. CuHYCOUIAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUTUTYHOE U
JICMCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U
HaIpsHKEHUs

bubnunoreka [IOK
https://m.edsoo.ru/ff0chd34

18

Tpancpopmarop. [IpousBoactro,
nepenaya u norpediaeHue
JJIEKTPUYECKON DHEPTUH

19

YCTpONCTBO U MPAKTUYECKOE
IIPUMEHEHUE DIIEKTPUYECKOr0 3BOHKA,
TeHEepaTopa NEPEMEHHOTO TOKa,
JIMHUM JIEKTpoliepeaay

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

20

DKOJOTMYECKUE PUCKU MPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
Kynberypa ucnonszoBanus

OJICKTPOSHCPI'UU B MOBCEOHEBHOM YKHU3HU

21

MexaHU4YeCcKre BOJHBI, YCIOBHS
pacnpoctpanenus. [Tepuon. CkopocTh
pacupocTpaHeHHS U JUTUHA BOJIHBI.
[Monepeunsie U TPOAOIHHBIE BOJIHBI

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

22

3Byk. CKOpOCTh 3ByKa. [ pOoMKOCTH 3ByKa.
Bricora Tona. Tem0Op 3Byka

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



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
https://m.edsoo.ru/ff0ccc0c

DNEeKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA

23 bubnuoreka [JOK
u ckopocTs. [lIkana 351eKTpOMarHUTHBIX
https://m.edsoo.ru/ffOccfe0
BOJIH
[IpuHLMIIBI paANOCBS3U U
24 TeneBuaeHus. Pa3BUTHE CPeJCTB CBA3U.
Pagnonoxkanusa
o5 Kontponsnas pabora «Konebanus u bubnnoreka [JOK
BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeiitHOe pacipoCTpaHEHUE CBETA
26 B OJIHOPOJHOM cpefie. Bubmiorexa LIOK
ToueuHblil HICTOYHUK cBeTa. JIyu https://m.eds00.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbBI
27 bubnuoreka [IOK
oTpakeHust ceeta. [locTpoeHue
. https://m.edsoo.ru/ff0cd4e0
HM300paKeHUN B IIJIOCKOM 3€pKajie
[Ipenomnenue cBera. [lonHoe
28 BHYTpEHHee oTpaxeHue. [IpenensHbIi bubmmorexa IIOK
YTOJT TIOJTHOTO BHYTPEHHEr0 https://m.edsoo.ru/ffOcd7f6
OTpa’KeHUsI
29 JlaGopaTopnas pabora «M3mepenue bu6mmoreka [JOK
MoKa3aTesis MPEIOMIICHHUS CTEKITa https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue nzobpaxeHuii B
30 nuH3e. @opmyria TOHKOUW JTUH3BI bubamorexa LTOK
- oPMY ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JTMH3bI
Jlabopatopnast paGoTta
31 «ccnenoBanue CBOMCTB N300pakeHUI
B JIMH3aX)
Hucnepcus cBeta. Cl0XHBIM COCTaB
32 6emoro cBeta. [[Bet. JTabopaTopHast

pabora «Habmonenue qucnepcuu
CBETa»



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

33 WNnrepdepennus cera. Judpaxums bubnuoreka [JOK
ceera. JlnppakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bu6mmoreka [JOK
[Tonsipuzanms ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckre mpruOOpPHI U YCTPOKMCTBA U
yCIIOBUS UX 0€30I1aCHOT0 IPUMEHEHUS
['paHuIBl MPUMEHUMOCTH
36 KJIaCCHUECKOi MexaHuKu. I1ocTynaTel Bubmmorexa LIOK
CHeIUATbHOW TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0ci862
OTHOCHUTEIILHOCTh OJHOBPEMEHHOCTH.
37 3ame uieHUEe BPEMEHH B COKPAIIICHUE bubmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
38 DHeprus U UMIYJIbC PEIIITUBUCTCKOM
gacTHUIbl. CBsI3b MAacChI C SHEPTHUEH U bubanorexa LIOK
HbL P https://m.edsoo.ru/ffOcfc68
HMITYJIBCOM. DHEPIHs TIOKOS
39 KonTponbHas pabora «OnTHKa. bu6mmoreka [JOK
OCHOBBI CITeIUATEHOU TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIHLHOCTH
40 ®otonbl. Popmyna [Inanka. DHeprus u bubnuoreka [JOK
HUMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETOBAHUE B OK
41 dbotorddexra. OnbiTer A. I'. CTonerona nbnnotexa 11
https://m.edsoo.ru/ffOcffc4
3akoHbl poTodPdekra. YpaBHEeHHE
42 BﬁHmTegHa nq;q&)oma(b(gema butmnorexa LIOK
8 ! https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» pororpdexra
HaBnenune cBera. OnwiTh! I1. H.
43 bubnuoreka [JOK

JlebeneBa. XUMHYECKOE IEHUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6



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
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHuyeckue yCTpOUCTBa U
NIPaKTUYECKOE  IPUMECHECHHUE:

“ dhoTorneMeHT, GOTOIaTIHK,
coTHeYHast 6aTapesi, CBETOIUO.
45 Pemenue 3aga4 nmo teme « JIEMEHTBI bubnunoreka [IOK
KBaHTOBOM OTNITHKI https://m.edsoo.ru/ff0d0302
Mopens atroma TomcoHa. OMBITHI
46 Pesepdopaa o paccessHUIO o-94aCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[InanerapHas Mozenb aToma
bubnunoreka [IOK
4 Hocrymatst bopa https://m.edsoo.ru/ff0dOafa
Hznyuenue u moriomeHne GOTOHOB IIpH
48 nepzxone aToma ¢ OLIEIOI“O y(f)OBHH ’ bubmorexa LIOK
. https://m.edsoo.ru/ffOdOafa
SHEPruu Ha Apyroi. Buasl ciekTpos
49 Bomnnossie cBoiicTBa yactuil. BomHbl bu6mmoreka [JOK
ne bpotins. KopryckyssipHO- BOJIHOBO# https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. ClOHTaHHOE U
BBIHYXXJACHHOC U3JTYUYCHHUC
OTKpBITHE PATUOAKTUBHOCTU. ONBITHI
50 Pesepdopma no omnpeneneHno coctapa bubmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOT'O U3ITYYEHHUS
CsoiicTBa anbda-, 6eTa-, ramma-
51 u3nydeHus. Bausaue
PAaIOAKTHUBHOCTH HA )KUBBIC
OpTraHu3MBbI
OTKpBITHE IPOTOHA U HEHTPOHA.
H3zotonsl. Anbda-pacma. bubmmorexa IIOK
52 https://m.edsoo.ru/ff0d1162

DNIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['amMmma-u3inydyeHue



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
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B siJIpe.
SlnepHbie peakuuu. SnepHbIi peakTop.
[TpoGnemMsbl, IepCIEKTUBBI,
JKOJIOTUYECKHE ACIIEKTHI ICPHOU
SHEPIreTUKH

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

54

DnemeHTapHble YacTulbl. OTKpbITHE
MO3UTpOHA. MeTobl HAOI0ACHUS U
perucTpanuy 3J1€MEHTapHbIX YaCTHII.
Kpyrusiii cron «DyH1aMeHTanbHbIe
B3auMojeicTBus. EnMHCcTBO

(pU3MYECKON KapTHHBI MUPAY

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

55

Bun 3Bé3nnoro neba. Co3Be3aus,
sipKU€ 3BE3/1bI, IJIAHETHI, KX BUAUMOE
nerokenne. CoJlHedHast CucTeMa

56

Comnnue. ConHeuHasi aKTUBHOCTb.
HcTtounuk sneprun CosHIA U 3BE3]

57

3BE3/1bI, UX OCHOBHbBIE XaPAKTEPUCTUKHU.

3BE3bI TJIABHOM TOCIIEI0BATEIBHOCTH.
BHyTpeHHEE cTpoeHUE 3BE3N.
CoBpeMEeHHBIE TPECTABIEHHUS O
NPOUCXOXKIECHUU U

sBosrory COJIHIA U 3BE3]T

58

Muneunsiii [Tyte — nama I'anakTuka.
ITomosxenne n nBmkeHne ColHIIA B
lNamaktuke. ['anaktuku. YEpHbIe
JBIPBI B SIIpax rajlakTHK

59

Bcenennas. Pazberanue rajlakTuk.
Teopus bonpioro B3psIBa.
PenukToBO€E n3iyueHue.
MeraragakTuka

60

Hepemennsie npo6iaeMbl aCTpOHOMUU



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

61

KontpomnpHast paboTta « 51eMEeHTHI
ACTPOHOMHH U aCTPODUZUKI

62

O6o6maronuii ypok. Ponb puszuku u
aCTPOHOMHUM B 3KOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIIUAJILHOM U
ATUYECKOU chepax AeaTeTbHOCTH
YyeJoBeKa

63

O6o6maromuii ypok. Poik u MecTo
(hU3UKHU U AaCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOU KapTUHE MHUpa

64

O6o6maromuii ypok. Poinb

¢u3uueckoi Teopun B GOpMUPOBAHUH
MPEACTaBICHUNA O (HPU3NUECKOU
KapTUHE MUpa

65

O6o0maronuii ypok. Mecto ¢pusudeckoit
KapTUHBI MHPA B OOIIIEM Py
COBpPEMEHHBIX €CTECTBEHHO-

HAYYHBIX IIPEJICTABICHUI O IPUPOJIE

66

PesepsHeIil ypok. MarauTHoe 11oJe.
DJIEKTpOMarHUTHas MHIY KLU

67

PesepsHbriii ypok. OnTuka. OCHOBBI
CIIEIUATTLHON TEOPHUH OTHOCUTEIIBHOCTH

68

Pesepnsiit ypok. KBantoBas ¢usuka.
DIeMEeHTBI aCTPOHOMUU U aCTPOPU3UKH

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

OBIIEE KOJIMYECTBO HACOB I10
ITPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

* ®usuka, 10 xmace/ KacbsiHoB B.A., O011€CcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAY; AxkninonepHoe o01ecTBo «M31aTenbeTBoO
«IIpocserenune»

* ®dusuka, 11 xnace/ KacesHoB B.A., O01mecTBO ¢ orpaHUYEHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkimoHnepHoe obmectBo «M31arenbeTBo

«IIpocsemenune»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

[Tporpamma kypca ¢pusuku ans 10—11 knaccos. ba3oBeiit ypoBens (aBTop B. A. KacbsiHOB)

YMK «®u3suka. 10 knacc. bazoBblil ypoBeHb»

1. ®usuka. 10 knacc. ba3oBblil ypoBeHb. Y4eOHHK € JIEKTPOHHBIM

npuiiokenueM (astop B. A. KacbsHOB).

2. ®uzuka. 10 xnacc. ba3oBelii ypoBenb. MeToaudeckoe nocobue (aprop B. A.

KacpsHOB).

3. ®usuka. 10—11 knaccel. bazosslii yposens. TeTpanp 11 1a60paTOPHEIX PabOT

(aBTopsl B. A. KacesHoB, B. A. KopoBuH).

4. dusuka. 10—11 xmaccel. ba3oBbrit ypoBeHb. KoMITIeKT TeTpaaeit ajist

KOHTPOJIbHBIX paboT (aBTop B. A. KachsHOB)

5. ®usuka. 10 knace. JlugakTudeckue KapTouKU-3a1aHus (aBTopsl M. A. Yiakos,

K. M. VmaxkoB).

YMK «®Pusuka. 11 kiacc. ba3oBbiil ypoBEHb»

1. ®usuka. 11 knacc. ba3oBelil ypoBeHb. YU4eOHUK ¢ SIEKTPOHHBIM

npunoxenueM (aBtop B. A. KacesHOB).



2. ®usuka. 11 xnacc. ba3oBslii ypoenb. MeToaudeckoe nocodue (aprop B. A.
KacpsiHOB).

3. ®usuka. 10—11 knaccel. baszosslii yposens. TeTpanp 11 1a60paTOpHBIX PabOT
(aBTropsl B. A. KacbsHos, B. A. KopoBun).

4. dusuka. 10—11 knaccsl. ba3oBblit ypoBeHb. KoMIUIeKT TeTpaje s
KOHTpPOJIbHBIX padoT (aBTopsl B. A. Kacesanos, U. B. Urpsiiios).

5. ®usuka. 11 knace. JlunakTHaeckre KapTouKK-3a1anus (aBTopsl M. A. Yiaxos,

K. M. Ymakos).

NUAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MUHTEPHET

1 http://nsportal.ru - conmanbHas cetb pabOTHUKOB 00pa3oBaHus. 2
http://markx.narod.ru/pic/ - ¢usuka B mkote.

3 http://festival.1september.ru/articles/ - ¢pectusans negarornyeckux umaeit

«OTKpBITHII YPOK».

4 http://www.fizika.ru/ - caiit ans yaurenei GU3MKU ¥ MX YIEHUKOB. 5

http://www.physics.ru/ - marepuasl o Gusmke.
6 www . ege .edu.ru - undopmanronnsii mopran EI'D.

7 http :// school - collection . edu . ru/ - enunas xomnexuus 1{OPos


http://nsportal.ru/
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http://www.physics.ru/
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