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HOACHUTEJBHASA 3AIINCKA

[Mporpamma mo ¢usmke 0a30BOTO0 YpPOBHS Ha YpPOBHE CpPEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHMIA K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOM MporpaMmsbl, mpeacTtaBieHHbx B OI'OC
COO, a Takxke c yuéroM (PenepanpbHOl pabodeil mporpaMmbl BOCHUTAHUS U
KOHIENIMN TpenoAaBaHusl ydyeOHoro mpeamera «Pusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoImx OCHOBHBIE
oOpa3oBaTeNbHbIE TPOrPAMMBI.

CopepxaHue mporpaMMmbl 1O (U3MKE HanpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU ~ KapTHUHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
o0yueHun ux ¢usuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOTO
nmoaxona. [Iporpamma mo ¢usmke coorBeTcTBYyeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM  JIMYHOCTHBIM, NPEAMETHBIM W METAaNpPEAMETHBIM pe3yJbTaTaMm
oOyueHusi, a TaKXe YUYUTHIBAET HEOOXOIMMOCTb pealM3ali MEKIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAyYHbIMU Y4e€OHbIMU mnpeaMeramu. B Hel
OTIPEICTISAIOTCA OCHOBHBIC ILIETH W3Y4YeHMs] (PU3UKH HA ypOBHE CPEIHEro OO0IIero
0o0pa3oBaHusl, IUIAHUPYEMbIE PE3yIbTaThl OCBOEHHUS Kypca (PU3WMKH: JIMYHOCTHBIE,
MeTanpeaIMeTHbIE, IPEAMETHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma o Gpu3uKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YyJbTaThl OCBOEHUS Kypca (PU3HKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

e cozepkaHue yueOHoro npeamMera « Pu3rka» 1o rojgam o0yyeHusl.

du3znka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B
KauyecTBe yuyeOHOro mpeiaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpykaromeM mupe. [IkonbHbI Kype U3k — cucTeMO0Opa3yOIHiA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOIBKY (DPU3MUECKHE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB U SIBJICHUM, M3y4yaeMbIX XHMHEW, Ouojoruei,
dbusnyeckoil reorpadueld U actpoHomuen. Mcmonb3oBaHME M aKTHBHOE
NpUMEHEHHE  (U3NYECKUX 3HAHUM  ONpelessieT  XapakTep U pa3BUTHE
pa3Ho0Opa3HBIX TEXHONOTHI B chepe IHEPreTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIyYeHUs] HOBBIX MAaTEpPHAJIOB C 3a/IaHHBIMU CBOMCTBaMU U JApyrux. M3yuenue
(U3UKM BHOCUT OCHOBHOM BKJIaJl B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydammmxcs, B (opMUpOBaHME YMEHHUN MPUMEHATh HAY4YHBIA METOJ
MO3HAHUS NP BHITIOJHEHUH UMU YY€OHBIX UCCIEIOBaHUIA.

B ocHoBy kypca ¢usuku 11 YpOBHS CpeaHEro ooOiiero oOpa3oBaHUs
MOJIOKEH PSAA HMAEH, KOTOpbIE MOXHO paccMaTpuBaThb KaK MPUHLUIIBI €ro
IIOCTPOCHMUS.

Hoesa yenocmuocmu. B COOTBETCTBUM € HEH Kypc SIBISETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COJACPKHUT MaTepHall U3 BCEX pa3fesioB (DU3UKH, BKIIOYACT KakK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOMN (PU3HKH.

Hoes eenepanuzayuu. B CcOOTBETCTBUM ¢ HEW MaTepuasl Kypca (QU3UKHU
o0beIMHEH BOKpYr (¢u3uueckux Teopuil. Beaymmm B Kypce sBisercs



dbopMupOBaHNE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTe€pUH, BEUIECTBE U
noJe.

Hoesa eymanumapuszayuu. EE peanuzamusi mpeanoyiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO TMOTEeHIMaNa (PU3UYECKOW HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
(bU3MKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMU MPoOIeMaMH.

Hoes npuxnaonoii nanpasenennocmu. Kypce Gpusuku npesmnonaraet 3HakOMCTBO
C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPHUIIOKEHUN H3YYEHHBIX
TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu  peanusyeTcsi TOCPEACTBOM BBEICHHUS — AJIEMEHTOB
COJIepKaHusl, TOCBSILEHHBIX IKOJIOTUYECKUM IIPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHMH, a Takxke 00CYXIeHus mnpoodiieMm
paIoOHAIBHOTO TPUPOIOTIONB30BAHUS M KOJIOTHIECKON OE30MaCHOCTH.

CrepXHEBBIMU d3JIEMEHTaMH Kypca (DU3MKM Ha ypOBHE CpPETHETOo OOIIero
oOpa3oBaHUsl SIBISIIOTCS (pu3nyecKkue Teopuu ((popMupoBaHHE MPEACTABICHUN O
CTPYKTYpe MOCTpOEHUs (PU3MUECKON TE€OpuH, poiau (HyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX TIPEJICTABICHUAX O IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-JeSTeIbHOCTHBIN MOAX0A B Kypce (DM3MKM peanu3yercs MpPexse
BCEro 3a CYET OpPraHM3alMM SKCIEPUMEHTAIBHON NEATEeIbHOCTH OOYyYarolIUXCsl.
Jliis 6a30BOro ypoBHs Kypca (PU3UKHU — 3TO UCHOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCTIIEPUMEHTOB H JIA0OPATOPHBIX PabOT, KOTOPHIE B MPOTPAMME
no Qu3uke OObEeTUHEHBI B OOMIMN CIHUCOK YYCHHYECKHX MPAKTHUECKHUX pPadoT.
Boigenenue B yka3aHHOM - IlepedyHE Ja0OpaTOpHBIX pPa0bOT, NPOBOAUMBIX JUIS
KOHTPOJISI U OLEHKHU, OCYLIECTBIISIETCS YYaCTHHUKAMU 00pa30BaTENIbHOIO Mpoliecca
UCXOZs W3 OCOOCHHOCTEH IIaHMPOBAHUS U OCHaIleHHUs KaOuHeTa ¢u3uku. [Ipu
3TOM O00ECTeYnBaeTCsl OBIAJeHUE OOyYaIOMMMUCS YMEHUSIMH MPOBOAWTH
KOCBEHHBIC W3MEpPEHHs, HCCIEIOBAaHMS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH H
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAeNnseTcsl pelIeHN0 pacUETHBIX U KaueCTBEHHBIX 3a/1a4.
[Ipu 3TOM 117151 pacyETHBIX 3a71a4 IPUOPUTETOM SBIISIFOTCS 33J]a4M C SIBHO 3aJaHHOU
bu3nyecKoil MOMAENBIO,  MO3BOJSIONINE MPUMEHSTh W3YYCHHBIE ~3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk M HWHTErpupys 3HAHUSA U3
pa3HbIX pa3zenoB. [l KauecTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3aJaHusl Ha
OOBSICHEHHE NPOTEKaHUs (U3MUYECKUX SBICHUM M IPOLECCOB B OKpY)KaroIIen
KU3HH, TpeOyrommue BhIOOpa (U3MYECKOM MOJETH IS CHUTYallud IPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu @I'OC COO k MaTepuabHO-TEXHUYECKOMY
o0ecrieueHn0 yueOHOoro Ipouecca 0a30Bblil ypoBEeHb Kypca (U3MKH Ha YPOBHE
cpeaHero oOuiero oOpa3oBaHMs JIOJDKEH HM3ydaTbCs B YCIOBUSAX IPEIMETHOTrO
KaOuHeTa (M3MKKM WIM B YCIOBUSAX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIa. B kabmHeTe GU3WKK JOMKHO OBITH HEOOXOAMMOE



nabopaTopHOe OO0OpYAOBaHWE I BBIMOJHEHUS YKA3aHHBIX B IMPOTpaMMe II0
($u3MKe YUCHUYECKUX MPAKTUYECKUX PAaOOT U JEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

JleMoHCTpaMoHHOE ~ 000opyaoBaHHE (OPMUPYETCS B  COOTBETCTBUU C
MPUHIUIIOM MUHUMAJIbHOM JOCTaTOYHOCTM U  00ECHeYMBaeT MOCTAHOBKY
MEPEUMCICHHBIX B MpPOrpaMMe MO (QU3MKE KIIOYEBBIX JIEMOHCTpalud i
WCCIENOBAHNUS ~ M3Y4aeMbIX  SBJICHUMM M  IIPOLIECCOB, OMIIMPUYECKHX U
(GyH1aMEHTaIbHbBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUII.

JIabopaTtopHoe 00OpynOBaHUE MJiI YYEHHUYECKHUX IPAKTHUECKUX paldoT
dbopMupyeTcss B BHAEC TEMaTHUYECKMX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyére
OIHOI'O KOMIUIEKTAa Ha JAByX oOydamommxcs. TemaTHueckue KOMIUIEKTbI
7abopaTopHOro OOOpYAOBaHUS JOJDKHBI OBITh TOCTPOEHBI Ha  KOMILJIEKCHOM
MCIIOJIb30BaHMN AHAJOIOBBIX M LHU(POBBIX NPUOOPOB, a TaKkKE KOMIIBIOTEPHBIX
W3MEPUTEITLHBIX CHCTEM B BHJI€ IU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMHU LEJISIMA U3y4€HHs PU3UKHU B 001IEM 00pa30BAHUH SABIISIFOTCS:

e (opMmHpoBaHME HMHTEpEcCa U CTPEMJICHUS OOYYAIOIIMUXCS K HayYHOMY
W3YUYEHUIO TPUPOJIBI, PAa3BUTUE HUX HHTEIUICKTyIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEACTABICHUN O HAYYHOM METOJ€ MO3HAHUS U (HOPMHUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SBICHUSIM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KAK pe3yibTaTa U3y4eHHsI OCHOB
CTPOEHMS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (dopmupoBaHHME YMEHHUH OOBIACHATH SIBICHHUS C HCIOJIH30BAHUEM
bu3nuecKruX 3HAHUHN U HAYYHBIX JT0KA3aTEIbCTB;

o (hopMHpOBaHHE NTPEACTABICHUM O poyU (PU3MKU AN Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne 3THUX Lieell oOecreurBaeTcsl pEelIeHUEM CIEAYIOIMMX 337ad B

mpolecce u3ydeHus Kypca GU3NKN Ha ypOBHE CPEAHEro 001ero oopa3oBaHus:

e TpHOOpETEeHHE CUCTEMBI 3HAaHUH 00 00X (HU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TEOpUAX, BKIIOYas MEXAaHUKY, MOJEKYISIpHYIO (PU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

o ~ (hopMHpOBaHME YMEHUW TNPUMEHATh TEOPETUUYECKHE 3HAHUA U
OoOBbsicHEHUs] (U3UYECKUX SBICHUM B TPUPOAEC H [N TPHHITHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB PEIIEHUS pa3IUYHbIX 33Jady C SBHO 3aJaHHOMN
¢u3znueckoil MoAENbI0, 3a4ay, MOAPa3yMEBAIOUIMX CAMOCTOSTEIBHOE
co3gaHue PU3NUEeCKO MOJIENH, aIEKBATHOM YCIOBHSIM 331a4H;

e TMOHWUMAaHHE (PUINYECKUX OCHOB U MPHUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMUYECKHUX MPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOIIYIO
cpeny;

e OBJIAQJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IIJIAHUPOBAHMS U TMPOBEICHUS
bu3MUeCKUX SKCIIEPUMEHTOB, aHaIN3a W WHTEpIpeTalud HHPOpMAIuH,
OnpeaeeHus JOCTOBEPHOCTH MOTYYEHHOT'O pe3yJIbTaTa;



e CO3JIaHHWE YCIIOBHM ISl Pa3BUTHUS YMEHUU IMPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPUYECKOM JIEATEILHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEAHEro OOIIEero
obpazoBanust otBoauTCcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HENIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipeanaraembiii B mporpamMme 1o (U3UKE TMEpeueHb JadOpaTOpHBIX U
MPaKTUYECKUX paboOT SBISETCS PEKOMEHIOBAHHBIM, VYHUTENb JEJaeT BBIOOD
MPOBEICHUS JIA0OPAaTOPHBIX pabOT U ONBITOB C YYETOM WHAMBHUIYaTbHBIX
0COOEHHOCTEH 00YyJarOIIIXCs.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

@dusnka — Hayka o mnpuponae. HayuHele METOIbI NO3HAHUS OKPY>KAKOLIETO
mupa. Posp oSkcnepuMeHTa M TEOpUHM B IIPOLECCE IIO3HAHUA  IIPUPOJBIL.
DOKCHEPUMEHT B (PUBHKE.

MopenvupoBanue (U3MYECKUX SIBICHUH M mIpoueccoB. HayuHble TMIOTE3BI.
dusnyeckue 3aKOHbl U TEOpUU. ['paHUIBl TIPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp m mecto ¢pusmku B (pOpMHUPOBAHUM COBPEMEHHON HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoropple M LHMQPPOBBIE HU3MEPHUTENbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JTATYHKU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBmKeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaexkropus.

Ilepemernienne, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MATEpHAIbHOM TOYKH, MX MNPOEKUMH HA OCH CHUCTEMbI KOOPAMHAT.
CroxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOIMHENHHOE ABWKeHue. ['paduxu
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U TEpEeMEIICHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBobOoHOE nazieHne. Y ckopeHne cBOOOIHOTO Ma/IeHuU.

Kpusonuneitnoe neuxenue. J[BuxkeHne MaTepUaIbHON TOUKHU M0 OKPYKHOCTH
C IOCTOSIHHOW IO MOJYJIXO CKOPOCTBIO. YTJIOBAasl CKOPOCTb, JINHEMHAS CKOPOCT.
[Tepuon 1 gactora obpareHus. LleaTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: CIHJIOMETP,
JIBIKEHUE CHAPSAIOB, LICMTHBIE U PEMEHHBIE TTEpEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIUTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHUK
JBIKCHMUSL.

[IpeoOpazoBaHue TBUKEHUIN C UCTIOJIB30BAHNEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3LyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.



HaGmionenne nBwKEHUS Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

W3mepenue yckopeHus CBOOOJHOTO MaJieHHUSL.

HarmpaBnenue ckopocTy IpU IBU>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yueHne HEpaBHOMEPHOTO IBHXKEHUS C LEJIBK) ONPENECICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY IYTSAMM, IPOMICHHBIMH TEJIOM 3a
IIOCJIEIOBATEIbHBIE pPaBHBIE IPOMEXYTKH BPEMEHHM IPU PAaBHOYCKOPEHHOM
JNBWKCHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne nBUKEHUS MIAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxKeHUs Teaa, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuka

Ilpunuun  otHocutenbHOCTM  ['aymmies.  IlepBeii  3akoH  HbroTona.
NHepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoir 3akoH HproToHa
JUIsL MaTepraabHO TOUkU. Tpetnii 3akoH Hpr0TOHA JUIsl MaTepraIbHbIX TOYEK.

3akoH BcemupHOro TtaAroreHuss. Cwia Ttspkectn. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buabl TpeHus (Mokosi, CKoIbxkeHusl, kadeHust). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHUsl CKOJIbKEHUS U cuia TpeHus nokos. KoagduuueHr tpenus.
Cuia conpoTUBIIEHUS IIPU IBHKEHHUH TEJIa B )KUIKOCTH HJIU Tas3e.

[TocTynarensbHOE M BpallaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCHUTENBHO OCH BpamieHus. [lnedo cumibl. YcnoBus
paBHOBECH TBEPAOTO TEA.

TexHnuecKkue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: TNOJUIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHuE UHEPLIMH.

CpaBHeHME MacC B3aUMOJCHCTBYOIIUX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CiioxeHune CHiL.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT ie(hopMaLnu.

HesecomocTs. Bec teia npu yCKOPEHHOM ITOABEME U MTAICHUU.

CpaBHEHHE CHJI TPEHMSI IOKOS, KAYEHHSI U CKOJIBKEHUS.

YcnoBus paBHOBECHs TBEPAOTO Tenna. Buapl paBHOBECHS.



Yuenuueckuii sxcnepumenm, rabopamopnuie pabomuwl

N3yuenne aBuxeHus: OpycKa 1Mo HaKJIIOHHOM IITIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3nHOBOM 00pa3slie, OT UX AePopMaIiH.

HUccnegoBanne ycnoBuili paBHOBECHS TBEPIAOrO Tela, HMEIOIIETO OCh
BpaILICHHUS.

Tema 3. 3axonvl coxpanenusn 6 mexaHuke

Nmnynsc MarepuanbHOW TOYKM (Tea), CUCTEMBI MaTEPHAIBHBIX TOYEK.

Nmnynse Cuiabl M U3MEHEHME MMITyJIbCa TEla. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Pabota cuiibl. MOITHOCTD CHIIBI.

Kunernueckass sHeprusi marepuayiibHOM Touku. Teopema 00 H3MEHEHHUH
KMHETUYECKOU DHEPTUU.

IToTennmanbHas SHEPTHUs. [ToTrennmanbHas DHEpPrus yIpyro
nedopMuUpOBaHHOM Tpy>XuHBI. [loTeHIInanpHas YHEPTHsl Tesna BOIU3U OBEPXHOCTH
3emiu.

[loTeHnmanbHble U HEIOTCHIUAJIbHBIC CHUJIBI. Ces3p  paboThI
HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM SHEPIUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUSA MEXaHUYECKON YHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue ycTpoWCTBA M NPAKTHYECKOE IMPUMEHEHHUE: BOJOMET, KOIIED,
IIPYKWHHBIN ITUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHUIMANbHON YHEPIHH B KHUHETUUECKYIO U OOpaTHO.

Yuenuueckuu sxkcnepumenm, r1abopamopnvie pabomoi

Wzydenne abCONIOTHO HEYNPYroro yaapa ¢ IMOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHHEM MEXaHHMYECKOM SHEpruu
TeJa Ha IPUMEpE PACTSHKEHHSI PE3UHOBOTO JKIyTa.

Paznen 3. MouiekysipHasi u3MKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIC MOJIOKEHUS MOJIEKYJIIPHO-KHHETHYECKON TEOPUM U HUX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Auddysus. Xapaktep IBHWKCHUS W
B3aNMOJECUCTBUSA YaCTHUI[ BemecTBa. MoJaenu CTpOCHUS Ta30B, KUJIKOCTEH U



TBEPABIX TeNl U OOBSICHEHUE CBOIMCTB BEIIECTBA Ha OCHOBE ATHX MoJenei. Macca u
pasmepsl MoJiekys. KonnyecTBo BemecTBa. [locTosiHHast ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ uaMepenue. lllkana temmneparyp
Llenbcus.

Mopens  wmpeampHOro raza. OCHOBHOE  YpaBHEHHME  MOJIEKYJISIPHO-
KHHETHYCCKOW TEOpHH HJeaIbHOTO raza. AOCONIOTHAsS TeMIeparypa Kak Mmepa
CpeoHEN KUHETHUYECKOW 3HEpPruu TEIUIOBOTO MABMKEHUA dactul rasza. [llkana
temneparyp KensBuna. 1'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—KiamneipoHa.
3akoH [lanpToHa. M3ompoueccsl B UACATBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHne HU30MPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIONIME ITUCKPETHOE CTPOCHHME BeIIeCTBa, (hoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUMH.

OnbIThl 10 MU PY3UN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CyIIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aMMOJICHCTBUA.

Monens, WIUTICTpUpYyomIas Ipupoly AaBIEHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHME COCTOSIHUS HJICATIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

Onpenenenue mMacchbl BO3QyXa B KJIACCHOW KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, JIaBJICHUS U TEMIIEPATyphl BO3lyXa B HEH.

UccnenoBanne 3aBUCMMOCTH MEXIY MapaMeTpaMHu COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHaMuKu

TepmoanHamuueckass cucrema. BHYTpeHHsISI SHEpPrus TEPMOIUHAMHYECKON
CUCTEMBI U crioco0bl €€ n3meHeHus. KomudecTBo TemioTsl U pabota. BHyTpeHHsis
SHEpPrusi  OJAHOATOMHOTO  HJEAJIBLHOTO  rasa. Bunel  temnonepenayu:
TETUIONPOBOAHOCTh, KOHBEKIIUS, U3yUYCHHE. Y JeibHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTHI NpH TEIJIONIEpEIaye.

[lonsitue 00 amumabGatHOM mporiecce. IlepBbli 3aKOH TEPMOAMHAMUKH.
[IpumMeHeHre mepBOro 3aKOHA TEPMOJUHAMMKH K wu3omporeccaM. ['paduyeckas
MHTEpHpeTanus padoThl rasa.



BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh POIIECCOB B MPUPOJIE.

TerutoBple  MamuHbl.  [IpuHOMIBL  AEHCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi sHEpruu B TEIUIOBBIX MamuHax. KoaddunueHt moiae3Horo
nevctBua TeruioBod mamwuHbl. [ukn KapHo u ero ko3dduimeHT Mmoiae3Horo
JEHUCTBHUA. DKOJOTHUECKHUE MPOOIEMBI TETUIOIHEPTECTHUKH.

TexHuyeckue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEpPruM Teja MPU COBEPIICHUH pPaOOTHI: BBUIET
nmpoOKku W3 OyTBUIKM TIOJ] JEUCTBHEM CKAaTOrO BO3IyXa, HarpeBaHue >(dupa B
JATYHHOU TpYOKe IMyTEM TpeHHUs (BUACOAEMOHCTPALIHS).

N3meHenue BHyTpEeHHEH SHEpPrun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OnbIT M0 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHHUBOM).

Mopenu napoBoi TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomuwl

N3mepenue yaenpHOoN TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u KoHAeHcarus. Vcrnapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO37ayXa. HacklmieHHblt mnap. YaenbHas TerioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUS.

TBépnoe teno. Kpucramnmuueckue u aMmopdHbie Tena. AHU3OTPOIUS CBONCTB
kpuctaiuioB. JKunkue kpuctamibl. CoBpeMeHHble Marepuaiibl. [lnaBneHue wu
KpUCTaJUTM3alus. Y IeabHasl TerioTa miaBieHus. Cyoaumanusi.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH TMOJYYEHUSI COBPEMEHHBIX MATEPHAIIOB, B
TOM YHUCJIE HAHOMAaTEepPUAJIOB, U HAHOTEXHOJIOTHHU.

Jemoncmpayuu

CBOIICTBA HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MEpPEHUs BIAXKHOCTH.

HaGnronenue HarpeBaHus  IJIABJICHUS KPUCTAUTMYECKOTO BEIIECTBRA.

JleMOHCTpanust KpUCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 0THOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Pazneua 4. JinekTpoanHaMuKa



Tema 1. Inekmpocmamuxa

DIeKTpu3anus Tell. DNEKTPUUECKUM 3apsij. J[Ba Bua IEKTPUUECKUX 3apsI0B.
[IpoBOOHWKHN,  OUANEKTPUKHM U TOJYHNPOBOAHUKH. 3aKOH  COXpaHEHHUS
AJIEKTPUYECKOTO 3apsaa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToyedyHBIN 2JIEKTPUYECKUN 3apsI.
Onexktpuueckoe 1mone. Hanpsk€HHOCTh — nekTpuyeckoro nosst.  I[IpuHnmn
CYyNEpHO3ULNHN BJIEKTPUUYECKUX MoJier. JIMHUM HanpssKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

PaGota cun anextpocraruueckoro nois. [lorennuan. Pa3nocTs moTeHIua€os.
[IpoBOIHUKM W JHUAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM Toje. Judnexkrpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh IIJIOCKOTO0 KOHJIEHCATOpa.
DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

TexHuyeckne yCTpONCTBA W MPAKTUYECKOE NPUMEHEHHE: HSIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKasl 3alllUTa,  3a3€MJIEHUE DIJIEKTPONpPHUOOPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyMHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIHUIL IEUCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBrE HA3JIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIeKTpOoCTaTHYECKas 3aIUTa.

JIMBAEKTPUKH B AIIEKTPOCTATUYECKOM MOJIE.

3aBHUCUMOCTBD JJIEKTPOEMKOCTH ITIOCKOT0 KOHJIEHCATOPA OT ILIOMIAAH TIACTHH,
PACCTOSIHUSI MEXK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoanunwtit 3n1ekmpuueckuii mox. Toku 6 paznuunvix cpedax

ONEKTPUYECKUM TOK. YCIOBUS CYLIECTBOBAaHUSA JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa LEeTH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TIPOBOIHUKOB.

Pabora omekTpuyeckoro Toka. 3akoH - Jkoyms—Jlenma.  MomiHOCTh
AJIEKTPUYECKOT O TOKA.

DJIIEKTPOJIBUKYIIAsi CHJIA W BHYTPEHHEE COINPOTUBICHHE HMCTOYHHKA TOKA.
3akoH Oma aJ14 ONHOM (3aMKHYTOM) 3JIeKTpUYecKoi 1enu. KopoTkoe 3aMbIKaHueE.



DJIEKTpOHHAsT  HPOBOAUMOCTH  TBEPABIX  METAJIOB. 3aBHUCUMOCTH
CONPOTHUBJIEHUSI METAJIOB OT TeMITepaTypsbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHUKH. CobcTBeHHas U IIpUMECHast IIPOBOAUMOCTD
noynmpoBOIHUKOB. CBOMCTBa p—n-niepexoa. [1omynpoBoHUKOBBIE TPHOOPHI.

OJIEKTPUYECKHMA TOK B  pacTBOpax M paciulaBaXx  AJIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLMALNS. DIEKTPOIHU3.

OnexTpuyecknuid TOK B raszax. CaMOCTOSTENBHBIA W HECAMOCTOSTEJBHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: aMIIepMETP,
BOJITMETP, pEOCTaT, HWCTOYHHUKH TOKA, JJCKTPOHArpeBaTeNbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MTPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPBI U POTOPE3UCTOPBI, MOTYITPOBOAHUKOBBIN JHOJ, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKA 1 HaIIPSKEHUS.

3aBHUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBL,
ILJIOIA/IM TTIOTIEPEYHOI0 CEUYCHMs U MaTepuala.

CMmelaHHOE COeIMHEHHE NTPOBOIHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABMXKyLIEH cwibl. KopoTkoe 3aMbIkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONIPOTHUBJIEHUS METAJIOB OT TEMIIEPATYPBHI.

IIpoBOAUMOCTB IIEKTPOIIUTOB.

HckpoBoii paspsig 1 IPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSIS TPOBOJAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3ydenune cMemaHHOro0 COEAUHEHUS PE3UCTOPOB.

N3mepeHne 2neKTpOABMKYIIEH CHJIBI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHUS.

HaGmronenue smekTposnnsa.

MexknpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHsa B 10 Kilacce OCYIIECTBISETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIPEAMETHBIX CBI3€M C KypcaMHU MAaTEMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsamusi, CBI3aHHbIE C HM3YyYEHHEM METOJOB HAYyYHOT'O
NO3HAHUSA: SIBJICHME, HAyuyHbId (haKT, Trunoresa, (u3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOJIOEHUE, FIKCIIEPUMEHT, MOJIEIUPOBAHIE, MOJEIb, U3MEPEHUE.

Mamemamuxa: pellieHne CUCTEMbl YpaBHEHUH, JInHEWHas QyHKLUsA, Tapadouia,
runepbona, ux TpaduKd W CBOWCTBA, TPUTOHOMETpPHUECKHE (DYHKIMU: CHUHYC,



KOCUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIUHU HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonocus: mexanuueckoe ABWKEHHE B KUBOW mpupoje, auddysus, ocmoc,
TEIIOOOMEH KHBBIX OPraHM3MOB (BHbI TEIUIONEpPEIaud, TEIJIOBOS PaBHOBECHE),
AJIEKTPUYECKUE SBJIEHUS B )KUBOM ITPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI MACCA, TETUIOBBIE CBOMCTBA TREPHBIX TEII, JKUAKOCTEH U ra3oB,
DICKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JUCCOLHALIUS,
rajilbBaHUKa.

l'eoepaghus: BIaXXHOCTh BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oOBaHUE ABWKCHUN C HMCIOJB30BAaHHMEM MEXaHHU3MOB,
YUYET TPEHUS B TEXHUKE, NOIAUIAINHUKH, WCIIOJb30BAHUE 3aKOHA COXPAaHCHUS
HMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpPYrue), JIBUTATEh BHYTPEHHETO
Cropanusi, rmapoBasi TypOHHa, OBITOBOM XOJIOJWIBHUK, KOHIUIIMOHEP, TEXHOJOTHH
MOJYYEHUsS] COBPEMEHHBIX MAaT€pHalioB, B TOM YHUCIEC HAHOMAaTEpUAIIOB, U
HAHOTEXHOJIOTHUU, DJICKTPOCTATHYECKAs 3alluTa, 3a3eMJICHUE D3JIEKTPONpuOOpOB,
KCEpOKC, CTpYWUHBIN TIPUHTEP, 3JICKTPOHArpeBaTEIIbHbIC IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TPHOOPHI, TaTbBAHHKA.

11 KITACC

Paszjnen 4. DinexkTpoanHamMuka

Tema 3. Mazcnummnoe none. IneKmpomMazHUmMHAA UHOYKUUSA

[TocrosiHHbIE MarHUThl. B3auMoelicTBUE MOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop marautHOM MHAYKUWA. [[puHIKN cyneprno3uiiii MarHUTHBIX TOJEH.
JIluHnn wmarHuTHOM WMHAYKUMU. KapTuHa JMHUM MarHATHOW HWHIAYKIHM ITOJIS
MOCTOSIHHBIX MAarHUTOB.

MaruutHoe T1oJie TpPOBOJHMKA C TOKOM. KapTuHa JHMHMN MHAYKIUU
MAarHUTHOTO TMOJs JJIMHHOTO MNPSIMOrO MPOBOJHUKA M 3aMKHYTOTO KOJBILEBOTO
MPOBOAHUKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzaumoaeiicTere npoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuina Jlopenia, €€ MOAyJib U HalpaBlieHHE. [|BH>KEHUE 3apsSKEHHON YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHOM moJje. Pabota cunsl Jlopenna.

SIBiieHME JJIEKTPOMArHUTHOM UHAYKUUU. [loTOK BekTOpa MarHUTHOU
WHIYKHUU. OJEKTPOJBIDKYIIAs CWIa WHAYKIMHA. 3aKOH D3JIEKTPOMArHUTHOMN
nHaykuuu @apanes.



BuxpeBoe anektpuueckoe mnosie. OJIEKTPOABMKYIIAS CWiIa WHAYKUAU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJTHOPOJHOM MarHuTHOM MOJIE.

[Ipasuio Jlenua.

NHayKTUBHOCTh.  SIBIICHME CaMOUHAYKIUMU. OJEKTPOABUXKYIIAs  CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckrue yCTPOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: I1O0CTOSHHBIE
MAar"HuThl, JJEKTPOMArHUTBI, JJIEKTPOJBUIATEb, YCKOPUTEIH 3SJIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM IOJIEM.

JIvHMM UHAYKIIUY MarHWTHOTO MOJIA.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuiel JIOpeHI1a Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PIEKTPOMArHUTHON UHIYKIIUU.

[Ipasuno Jlenua.

3aBUCHUMOCTD JJICKTPOJBHXKYIIEH CUJIbI UHAYKIHU OT CKOPOCTH H3MEHCHMS
MAarHUTHOIO MOTOKA.

SBrIeHME cCaMOUHIY KUY,

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne MarHuTHOTO MOJS KATYIIKH C TOKOM.

UccnenoBanne AelcTBYS NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBieHUs JIEKTPOMATHUTHON UHAYKIIHH.

Paznes S. Kone6anus 1 BOJIHBI

Tema 1. Mexanuueckue u n1eKmpoMazHummble Konedanus

Konebarenbnass - cucrema.  CBOOOAHBIE ~ MEXaHUYECKHE  KoseOaHUs.
["apmonnueckue konebanuda. [lepmon, vacrora, ammuutyna u (asa KoseGaHMil.
[IpyXuHHBIA MasTHUK. MaTeMaTu4ecKni MasTHHUK. YpPAaBHEHUE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun MPU raApMOHUYECKUX KOICOAHUSX.

KoneOarenbubiii kKoHTYp. CBOOOJHBIE 53JEKTPOMAarHUTHbIE KojeOaHUs B
UJCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOTUsl MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHuTHeIMU  KojieObanusimu. @Dopmyna Tomcona. 3akoH coxpaHEeHHUsA
SHEPIUU B UJICAJTBHOM KO0JIEOATEIHbHOM KOHTYPE.



[IpencraBnenne o 3aTyxarommx KoieOaHUSX. BBIHYKICHHBIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHykeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHSI.

[lepemennpiii  TOK. CHHYCOMNANBHBIA TEPEMEHHBIN TOK. MONIHOCTh
IIEPEMEHHOTO TOKAa. AMIUIMTYJIHOE M JACUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaIpsKEHUS.

Tparcdopmarop. IIpousBoacTBo, mepemada u MOTpeOICHUE DIIEKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKUA IPH MPOU3BOACTBE 31eKTpodHepruu. KynbpTypa
WCITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOW KU3HMU.

TexHnueckue yCTpoWCTBA M IPAKTHYECKOE IPUMEHEHHE: 3JIEKTPUYECKUI
3BOHOK, F€HEPATOp MEPEMEHHOI0 TOKA, TMHUU JIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOATeIbHOW CHUCTEMBI (NPY>KUHHBIA WM
MaTeMaTUYeCKU MasITHUK).

HaGnronenue 3aTyxamlux KojaeoaHuii.

HccnenoBanue cBOMCTB BIHYKIECHHBIX KOJCOAHMIA.

Ha6nronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HAMPSDKEHUSI OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mnpu mOCIENOBAaTENbHOM COEJUHEHUM PE3UCTOpa, KATYIIKU
MHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinp TMHUY 3JIEKTPOIIEPENAUN.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnepoBanue 3aBUCUMOCTH NEPHOJA MalbIX KOJIEOAHUU Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccenenoBanue NEpEMEHHOTO TOKA B IIENH U3 MOCIEA0BATEIBHO COEIUHEHHBIX
KOH/ICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

Mexannueckrne BOJIHBL, yciaoBUsS pacnpocTpaHenus. llepuon. CkopocTh
pacupocTpaHeHuss W JiuHAa BOJIHBL [lomepedHple W TPOJOJIBHBIE  BOJIHBIL.
WNurtepdepenius u audpaxims MeXaHH4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomKkocTs 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUSL WU3IIyYEHHUS! AJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtamus BektopoB E, B, V B anexkrpomarautHor BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPA’KEHUE, MPEIOMIICHUE, MOJsApU3anus, JUPPaAKIus,
uHTepPepeniusa. CKOpoCTb 3J€KTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJH. [IprMeHEHnEe 3JIE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.



[TpuHUMNBI pauOCBsA3U U TENEBUICHUA. Pagnonokanusi.

DIIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas [IMArHOCTHKA B TEXHHKE W MEAMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

O0pa3zoBanue M pacpOCTPaHCHHUE TTONEPEUHBIX U MTPOIOTHHBIX BOJIH.

Kone6momeecs Teno kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 MpeOMIICHHUS] MEXaHUYECKHUX BOJIH.

Ha6mronenue natepdepennmnm u nudpakiuy MEXaHHIECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnroneHue CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOU U
4acTOTOM KOJeOaHU.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIIEHUE,
noJstpu3anys, Tudpaxims, THTepPepeHITHsL.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. [IpsmoinHElHOE pacnpoCTpaHEHUE CBETa B
onHopoAHoM cpene. JIyd cBeta. ToueuHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBera. [locTpoeHue nzo0pakeHUil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI IPEJIOMIICHUS CBETAa. AOCOIIOTHBIN TTOKa3aTelhb
npeiaomiieHus. [lomHoe BHyTpeHHee oTpaxkenue. [IpenenpHbi yroji MOJIHOTO
BHYTPEHHETO OTPAKECHUSL.

Hucnepcus ceeta. CloxHbI cocTaB 0enoro cseta. LBerT.

ColOuparomyie W pacceuBaromiMe JuH3bl. ToHkass jauH3a. DOKycHOE
pacCTOsIHUE M ONTHYecKas cuia TOHKOW jauH3bL. [locTpoeHue wu3zo0pakeHHil B
coOUparoIMX U PacCeUBAOIIUX JUH3aX. DopMysia TOHKOW JIMH3BL. Y BEIHMYCHHUE,
JlaBa€MOE€ JINH3O0M.

[Ipenensl npUMEHUMOCTH TEOMETPUUYECKON OIITUKH.

BonnoBass onrtuka. Wuatepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBusi HaOMIOJEHUST MaKCUMyMOB M MHUHHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. JudpaknmonHas pemérka. YciIoBHe HAOIIOIESHUS
[JIABHBIX ~ MAaKCUMYMOB TIpU TAJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

Honspuzamus ceera.



Texaudeckue yCTpOWCTBA ¥ TMPAKTHYECKOE MPUMEHECHHE: OYKH, JIyIIa,
¢doToammapar, NPOSKIMOHHBIA amnmapar, MHKPOCKOII, TEJIECKON, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsMonuHEWHOE pACTIPOCTPAHEHHWE, OTPAXKEHHUE W TIPEIIOMJICHHE CBETa.
OnTrueckue mpuOOPHI.

[Tonnoe BHyTpeHHEe oTpakeHne. Mojienb CBeTOBOIa.

WccnenoBanue cBOMCTB N300paXKeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTA.

Hab6monenue naTepdepeHnnn ceera.

Ha6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Toy4yenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[lonyyenue criekTpa ¢ MOMOIIbI0 AUGPAKIIUOHHON PEIIETKH.

Habmonenune monsipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomuwl

N3mepenue nmokazaTens NpeIoMICHHS CTEKIIA.

WccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIEIHAJIBHOM TEOPHH OTHOCHTEILHOCTH

['pannibl NPUMEHMMOCTH KITaCCUYECKON MeXaHuKu. [locTynatsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTU: UHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BAKYYME,
IIPUHLNI OTHOCHUTEJIBHOCTH DUHIITEHWHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU U COKpAILECHUE
JUIWHBI.

DHeprus U UMITYJIbC PEATUBUCTCKON YaCTULIBI.

CBs3p MacChl C DHEPTUEN U UMITYJIbCOM PEJIITUBACTCKOM YaCTUIBIL. DHEPTHS
ITOKOS.

Paszpnes 7. KBantoBasi ¢pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. Popmyina [1nanka cBs3u sHEprun POTOHA C €ro YacTOTON. DHEpPrus
Y UMITYJIbC (POTOHA.

OtkpeiTe u uccienoanue Gorodpdekxra. OnbiTel A. I'. CtoseroBa. 3akoHbI
dororddekra. YpaBuenue IitHmTeitHa 1151 Portodddekra. «KpacHas rpanuma»
hoTtorddekra.

JlaBnenue ceeta. OnbiTel [1. H. JIeGenera.



XHUMHUYECKOE IEHUCTBIE CBETA.

Texnudyeckue yCTpOHCTBA W TMPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToIaTYNK, COJIHEUHAasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(PeKT Ha YCTAaHOBKE C IMHKOBOM IJTACTHHOM.

HccnenoBanue 3akoHOB BHeMHET0 GoTodddexTa.

CeeTommon.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnwiTel Pe3epdopnma mo paccesHHUIO o -9aCTHIL.
[lmanerapnas mogmens aroma. lloctynater bopa. M3mywenwe u mornouieHue
(OTOHOB TpHU MEpexojie aToMa C OJHOTO YPOBHS SHEPruu Ha Jpyroil. Bumsl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BoiHoBbIE cBolicTBa uactull. Bonuel ne bpoitis. KopmycKyispHO-BOTHOBOM
Iy JTA3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.

TexHuyeckre yCTpOMCTBA W NPAKTUYECKOE TPUMEHEHHUE: CIEKTpalbHbII
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopna.

Onpenenenue JIMHBI BOJHBI Ja3epa.

Hab6nronenue nuHeHyaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

Ha6nronenue muHEHYaTOTO CrieKTpa.

Tema 3. Amomnoe a0po

OKCINEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
panuoakTuBHOCTU. OnbITHI Pe3epdopaa mo onpeaeaeHuIo cocTaBa paauoakTUBHOTO
W3TY4YCHUS. CpoiictBa  ambda-, Oera-,  TamMMa-w3IydeHUsA.  BiusHue
PaaUOAaKTUBHOCTH Ha UBbIE OPTaHU3MBI.

OtkpeiTHE TIpOTOHa W HeWTpoHa. Hykinonnas moxens siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino saapa. M30Torsbl.

Anbda-pacnaz. ONEKTPOHHBIN M TO3UTPOHHBIM OeTa-pacmaa. ['amma-
M3JIy4eHne. 3aKOH paJIuOaKTUBHOIO pacIaia.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JlepexT macchl sipa.

S nepHble peakuuu. /lesieHue u CUHTE3 AIEP.

Snepubiit peaktop. Tepmosiaepubiii cuHTe3. [IpoGiieMbl W MEPCIEKTUBBI
AIEPHON DHEPrETUKHU. DKOJIOTHUECKNE ACTIEKTHI IAEPHON YJHEPTETHKH.



DneMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.

MeToap1 HaOIIOIEHUS M PETHCTPAIIH SJICMEHTAPHBIX YaCTHIL.

®dyHaaMeHTalbHbIe B3auMoaecTBU. EQMHCTBO (hr3HuecKoil KapTUHBI MHUpA.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Bunscona, simepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CYETUnK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

WccnenoBanue TpeKOB 4acTuIl (110 TOTOBBIM doTorpadusim).

Pazgen 8. JiemMeHTHI aCTPOHOMUH M aCTPOPU3NKH

Orarbl pa3BUTUsA acTpOHOMUH. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Buja 3Bé3nHoro Heba. Co3Be3nusi, sSipKUe 3BE3MbI, IUIAHETHI, UX BUIUMOE
JBHYKCHHE.

ConneuHas cucrema.

Connne. CosHeuHas akTUBHOCTb. Mcrounuk sHeprun CoslHIA U 3BE3N.
3BE31bI, MX OCHOBHBIE XAPAKTEPUCTUKHU. Jlparpamma «CIEKTpaldbHBIM KIJIACC —
CBETHUMOCTBY». 3BE3IBI TJIABHOM IIOCIIENOBATEIBHOCTH. 3aBUCHMOCTh «MAacca —
CBETUMOCTBbY» JUIA 3BE3J IJIABHOM IIOCIIENOBATEIIBHOCTH. BHYTpeHHEE CTpOeHHe
3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKAEHUU M 3BoJronuu CoJIHIA U
3BE31. DTambl )KU3HH 3BE3I.

Mueunsiii [lyte — Hama [amaktuka. Ilonoxxenuwe u nBuwxenue ConHua B
lNanaktrke. Tunsl ranaktuk. PaguoramakTuku u KBasapbl. YEpHBIE IBIPHI B sapax
rajgaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa00ia. Pa3oeranue rajgakTuk.
Teopus bonsmioro B3psiBa. PennkroBoe n3inydeHue.

MacirabHas cTpykTypa Beenennoil. Mertaranaktuka.

Hepewménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGintonieHuss HEBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUN U1l ONPEIEICHUs TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOJyIIapHs U IPKHUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, miuanet, Mieunoro Ilytu.

Oo6001maronee NOBTOpeHue

Ponp ¢u3uku U acTpOHOMMM B SKOHOMHMYECKOH, TEXHOJIOI'MYECKOM,
COLIMAJIFHON M ATHYECKOH cepax AeITeTbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUHU B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, pOJib (PU3MUECKON TEOpHH B



dbopMUpOBaHUN TIPENICTABICHUA O (PU3NUIECKON KapTHHE MUpa, MECTO (PHU3UIEeCcKOn
KapTUHBl MHpa B  OOIIEM pSAy COBPEMEHHBIX  €CTECTBEHHO-HAayYHBIX
IIPEACTABICHUI O IPUPOJE.

MexknpeaMeTHbIe CBSA3H

Wzyuenne kypca ¢usuku 6a3zoBoro ypoBHA B 11 Kilacce ocymiecTBIsieTCS C
YU4ETOM COAEPKATENbHBIX MEXIPEIMETHBIX CBS3€ C KypcaMH MAaTE€MAaTHKH,
OMOIOTHH, XUMHH, Teorpadyuu U TEXHOJIOTHH.

Meowcnpeomemnuvle. nowsimus, CBSI3aHHBIE C M3YYEHHUEM METO/I0B HAay4HOI'O
NO3HAHUS: SIBJICHME, HAy4yHbIH (haKT, TUnore3a, (u3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIeHHNE, SIKCIIEPUMEHT, MOJICTUPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pemieHWE CUCTEMbl YPAaBHEHH, TPUTOHOMETPUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl M HX MPOEKIMH HA OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE 3JIEMEHTApPHBIX (YHKIUI, NPU3HAKK MOJA00US TpPEyroJbHUKOB,
ONpeIeNICHHUE TUIOMIAIU MIOCKUX Uryp u o0bEMa Tell.

Buonocus: »>nexTpuueckue SBICHHUS B JKMBOM MpHpone, KoJjeOaTeabHbIe
JBIDKEHUS B JKMBOW IPHUPOJE, ONTHYECKHUE SBJICHHS B )KUBOHU MPUPOJE, NECHCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAsT CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHU KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHaIHN3.

l'eocpagpus: MarHUTHBIE TIONIOCA 3eMJIM,  3aJ€KH MAarHUTHBIX PV,
(boTochEMKA 36MHOM MOBEPXHOCTH, IPEJICKA3AHUE 3EMIICTPSICEHUM.

Texnonocusi: JVUHUW DIIEKTPOIIEpENad, TEHEpaTop IIEPEMEHHOr0 TOKa,
ANEKTPOJBUraTENb, WHAYKIUOHHAS II€Yb, pajap, pPagUONPUEMHHK, TEIEBU3OD,
anTteHHa, tenedoH, CBY-meub, MpOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA,
CoJIHEeuHas Oarapesl.



IHINTAHUPYEMBIE PE3VJBbBTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Pu3MKa» HA YPOBHE CPETHETO OOIIETO
oOpa3zoBanus (0a30BBIM YPOBEHB) MOJDKHO OOECHEUUTH JOCTHUKEHUE CIEAYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JUYHOCTHBIE PE3VJIBTATHI

JIngHOCTHBIE Pe3yibTaThl OCBOCHMs ydueOHOro npeamera «Dusnka» J0JKHBI
OTpakaTb TOTOBHOCTh W CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpWCHTAllU{, TO3UTHUBHBIX  BHYTPCHHHX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPAJUUMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, paCIIUPEHHUE >KU3HEHHOTO
OIBITA W OMbITA JICATECIBHOCTH B IMPOIECCE PeAM3allU OCHOBHBIX HAaINpPAaBIICHUN
BOCIIUTATEIILHOM JICSITECILHOCTH, B TOM YHCJIC B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON TO3UIIMH O0YJAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOT0 OOIIECTBA;

MPUHATHE  TPAJUIMOHHBIX  OOIIECUETIOBEYECKMX  T'yMAaHUCTHYECKUX U
JEMOKPATHYECKUX [IEHHOCTEM;

TFOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B HMHTEpPECAX TPaKIaHCKOTO
o0111ecTBa, y4acTBOBaTh B CAaMOYIIPABJICHUHU B 00pa30BaTeIIbHOM OpraHN3aIlNy;

YMEHHUE B3aUMOJECHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMU B COOTBETCTBHUU C
uX QYHKIUSIMHA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JESATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON MACHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHWE K TOCYHApPCTBCHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCHUHCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEACHMUS;

CITIOCOOHOCTh OIICHHWBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACh HA MOPAJIIbHO-HPABCTBCHHBIE HOPMbBI M IIEHHOCTH, B TOM YHUCJIC B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJA B IOCTPOCHUE YCTOMIMBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS S



ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucymero pusndeckon Hayke;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K PAa3IUYHBIM cepaM NpoPecCHOHANbHON IESATENBHOCTH, B TOM
YHCIie CBSI3aHHBIM C (PM3UKON M TEXHUKOM, YMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymyiei Mpo)eCCUu M peaTu30BhIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K O0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH
(GU3MKYN HAa TPOTSKEHUH BCEH KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTh HKOJIOTMYECKON KyJIbTYphl, OCO3HaHHE TJI00aIHLHOTO
XapakTepa 3KOJOTMYECKHUX MPOoOIeM;

IJIJAHUPOBAHKE U OCYILECTBICHHUE ACHCTBUI B OKPYKAOLIEH CpeZic Ha OCHOBE
3HAHMS LeJIEW YCTOMYNBOIO Pa3BUTHS YEIIOBEUYECTBA;

pacIIMpEeHHE OIbITa JCATEIBbHOCTH 3KOJIOTMUYECKOW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUHU TI0 (PU3HKE;

7) UEHHOCTH HAYYHOI'O NO3HAHMS:

c(OPMUPOBAHHOCTb MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PUZNUYECKON HAYKU;

OCO3HAHME ILIEHHOCTH HAy4YHOH JAESATENBHOCTH, T'OTOBHOCTH B IpoLEcce
M3y4eHUs GU3MKH OCYIIECTBISATh MPOSKTHYIO U MCCIIEIOBATENbCKYIO ACSITENIFHOCTD
WHJMBUIyaJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeqbHBIC YHUBEPCATbHBIC YUeOHBbIC 1eliCTBUSA
Bba3oBble jiornveckue AeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMPOBATh U AKTyaJIU3UpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JEATEIbHOCTH, 3aaBaTh MapaMeTpbl W KPHUTEpUU HX
JNOCTHKEHUS,
BBISIBJIAT ~ 3aKOHOMEPHOCTH M MPOTHBOPEYUS B  paccMaTpHUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3palaTbiBaTh IJIaH pEUIeHHs] MPOOJIeMbl C YYETOM aHAJIM3a UMEIOILUXCS
MaTepHAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JESATEINBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIJITATOB
LEJISIM, OLIEHUBATh PUCKHU NOCIEACTBUN AEATENbHOCTH;
KOOPJIMHUPOBATh U BBINOJHATH padOTy B YCIOBUSX PEATbHOI0, BUPTYAIBHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS;



pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX TPOOJIeM.
Bba3oBble uccienoBarebckue 1eiiCTBUS:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBLIMU MOHSATHUSMHU M METOJIaMU
(bu3nYeCcKo HayKH;

BJIJICTh HABBIKAMH YICOHO-UCCIIETOBATEILCKON U MMPOCKTHOM JCSITCIIBHOCTH B
obmacTu (U3WKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSTECIHLHOMY IOHUCKY
METOJIOB pEIIeHUS 3a7aq (PU3NYECKOro COACpXKaHUsS, TPUMCHCHHUIO DPAa3TMIHBIX
METO/IOB IMO3HAHMUS;

BIIAJICTh BUJIAMU JICATEILHOCTH IO TIOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANK, MPEOOpPa30BaHUI0 W TMPUMEHCHHIO B Pa3IUYHBIX yYEOHBIX
CUTYaIHIX, B TOM YHCJIC TIPH CO3IaHUH YICOHBIX MPOEKTOB B 001acTH (DU3UKH;

BBISIBIIATh [PUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajadvy,
BBIJIBUTATh THUMOTE3y €€ peIleHUs, HAaXOAUTh apTryMEHThI IJisi JOKa3aTelIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS,;

aHANMM3UPOBAaTh TOJYYCHHBIE B XOJIC PEIICHHWS 3aJa4d  Pe3yIbTaThl,
KPUTHYECKHA OIICHWBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MECHECHHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEeIbHOU
JESTEIHbHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPHUOOPETEHHBINA OIIBIT;

YMETh TMEpPEHOCHTh 3HAHWS 1O (U3UKE B MPAKTHUECKYIO 00IacTh
KUZHEICATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX TIPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC IOXO0bI U PEIICHIS;

CTaBUTD MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHU.

Pabora c nnopmanmueii:

BJIJICTh HaBBIKAMU MOJy4YeHUsT HUHPOpMAMKU (HU3UIECKOTO COACpKaHUS U3
HMCTOYHMKOB pAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIIECTBIIATh TIOWCK, aHAIIN3,
CHUCTEMATH3AIMI0 W WHTEPIpPETANUi0 WHGOPMAIMHN Pa3IMYHBIX BHAOB W (popMm
MPEICTABJICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HHPOPMAIIUH;

UCIIOJIb30BaTh  CPENCTBA  MH(DOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTraHU3AI[MOHHBIX
3a/1a4 ¢ COOJII0IcHNEM TPEOOBAHMI SPrOHOMUKH, TEXHUKH 0€301TaCHOCTH, TUTUEHBI,
pecypcocOepekeHurs, MPaBOBbIX W ATUYECKUX HOPM, HOPM HH(POPMALIMOHHON
0e30I1acHOCTH;



CO37aBaTh TEKCThl (PU3MYECKOr0 COAEpPNKAHUSA B pazIWUHbIX (opmarTax c
y4€TOM Ha3Ha4YeHHs] MHPOPMALIMK U LIEJIEBOM ayIUTOPHUH, BHIOMpasi ONTHUMAJIbHYIO
(bopMy npeAcTaBICHUS U BU3yaTU3alINH.

KoMMyHHUKaTHBHbIE YHUBEPCAJIbHBIE yYeOHbIe eiiCTBHUSI:

OCYIIECTBISITH OOIICHNE HA YpOKaX (PM3UKHU M BO BHEYPOUHOI 1€ATEIHHOCTH;

pacmo3HaBaTh MPEANOCHUTKA  KOH(MIMKTHBIX CHUTyalldd ¥ CMSATYaTh
KOH(IJIUKTHI;

pa3BEPHYTO W JIOTMYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HUCIOJH30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBHIYaJTbHOM
paboTHI;

BBIOMPAaTh TEMAaTHKy M METOIbl COBMECTHBIX NEHCTBHH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH KaXI0T0 WieHA KOJIJICKTUBA;

OpPUHUMATh 1€  COBMECTHOM  JCSITEIBPHOCTH, OpPraHU30BBIBATH M
KOOPJAUHUPOBATh JACUCTBUS MO €€ JOCTIDKEHHIO: COCTaBJATh IUIAH JCHCTBUM,
pacrpenensaTb poiu ¢ Y4ETOM MHEHUH YYacCTHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOH paboTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIa/Ia M KAKJIOTO YYaCTHUKA KOMAH/IbI B OOIIHIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/ularaTb HOBBIE IPOEKTHI, OLIEHUBATh WJCH C TIO3MLIUU HOBU3HBI,
OpPUTHHATBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHYECKOE TMOBEJACHHWE B  Pa3IUYHBIX
CUTYAIHSX, IPOSBIISTh TBOPYESCTBO U BOOOPAKCHUE, ObITh MHUIIMATHBHBIM.

PeryJsiTHBHBIE YHUBEpPCaJbHbIE yUeOHbIe AeiiCTBHS
Camoopranusanmus:

CaMOCTOSITEIIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO JIEATEIBHOCTh B 00JacTH
(GU3UKA W aCTPOHOMHMHM, BBISBIATH IPOOJICMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHEBIC 3aJ1a4M;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHWS PacUYCTHBIX W Ka4eCTBCHHBIX
3aJ1a4, TUTaH BBIMOJTHCHUS ITPAKTHYECKOH padOThl ¢ YIETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U IIPEAIOYTCHHIA;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsATh paMKH Y4SOHOTrO IMpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHMIA,

JeJIaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOd
OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHMBATh IPHOOPETEHHBIN OTIBIT;



CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3pPYIHUIMH B 00JacTu

(bu3HKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YIbTATOB IEIISIM;

BJIQJIETh  HABbIKAMU  TIO3HABATENBHOM  pe(IeKCMHM  KaK  OCO3HAHHS
COBEpINAEMbIX JCUCTBUIA M MBICIUTENBHBIX TPOIECCOB, HX pPE3YJBTaTOB U
OCHOBaHUI;

MCIIOJIb30BaTh MPUEMBI PeICKCUH ISl OLEHKU CUTyalid, BHIOOpa BEPHOTO
pEIIeHNS;

YMETh OIICHHBATh PHUCKA M CBOEBPEMEHHO NPUHUMATh PEHICHUS MO0 HUX
CHIKEHUIO;

OPUHUMATh MOTHUBbI M apryMEHThl JApPYTrUX IIpU aHajiu3e pe3yJbTaToB
IESTeILHOCTH;

OPUHUMATH Ce0sl, MOHUMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHl JpPYTUX TpU aHajdu3e pe3yJbTaToB
JESITeIbHOCTH;

IpU3HABaTh CBOE MIPAaBO U MPABO APYTUX HA OMIUOKH.

B npornecce nocTHKeHNSsT TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MIPOTPAMMBI I10
buzuke A YpOBHA CpeAHEro OO0miero oOpa3oBaHHs Yy  OOyYarommxcs
COBEPIICHCTBYETCS HYMOLMOHAIIbHBIH WHTEIICKT, IpenoJararoInui
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIIBHOE
COCTOSIHHE, BHICTh HANPaBJICHUS Pa3BUTHsI COOCTBEHHOW SMOIMOHAIBHOU Cepsl,
OBITh YBEpEHHBIM B Ce0€;

CaMOpPETyJIMPOBaHMs], BKIIIOYAIOLIEIO CAMOKOHTPOJIb, YMEHHME MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE TIIOBEJEHHE, CIOCOOHOCTh aJalTHpPOBAaThCs K
HYMOIIMOHAIBHBIM H3MEHEHUSIM H MIPOSIBIIATH THOKOCTE, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOMIEH CTPEMIICHUE K JOCTHKEHUIO LIENA U
yClexy, ONTHUMH3M, HHHUIMATHBHOCTb, YMEHHUE JAEHCTBOBAaTh HCXOJS U3 CBOHUX
BO3MOXKHOCTEM;

SMIATHH, BKJIHOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAILHOE COCTOSHUE
APYTUX, YYHUTHIBaTh €ro TpU OCYIIECTBICHHWU OOIICHMS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIHOYAIOIIMX CIIOCOOHOCTH BBHICTPAWBATh OTHOILICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peniaTb KOHYIUKTHI.



HPEIMETHBIE PE3YJIBTATDI

K xonIy o0yuenus B 10 kjacce mpeIMETHBIC PE3YIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3MKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpPa, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOEH;

VYUTHIBATh TPAHUIBl ~TIPUMCHCHHUS W3YYCHHBIX (PU3NYECKUX MOJCIICH:
MaTepuaibHas TOYKa, MHEPLHAJIbHAs CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEIO,
WJICUIbHBIN Ta3, MOJEIU CTPOECHHUS T'a30B, KUIAKOCTENM M TBEPABIX TEJI, TOYCUYHBIN
AIEKTPUUECKUH 3apsij] MpU PEIICHUHN PU3NUECKUX 3a/1a4;

pacmo3HaBaTh (HU3UYECKUE SIBJICHUS (ITPOIECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSAPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEIIECTBA U
ANEKTPOAUHAMUKN: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIIMHENHOE JBUKECHUE,
CBOOOJHOE TaJCHUE Tell, JBUKEHUE IO OKPYKHOCTH, MHEPIIMs, B3aUMOJCHCTBUE
ten, auddy3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE >KUJIKOCTEH M TBEPABIX Te,
U3MEHEHUEe 00bEMa Tell MpU HArpeBaHUM (OXJAXIACHHH), TEIUIOBOE pPAaBHOBECHE,
WCIIAPEHHUE, KOHJCHCALMS, IUIABJICHHE, KPUCTAUIM3alMs, KUIIEHWE, BIIAJKHOCTD
BO3/lyXa, IOBBILICHUE JABJIICHUs ra3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCYIE,
CBsI3b MEXJy IapamMeTpaMH COCTOSIHMS ra3a B HU30IpoLEeccaxX, JICKTpU3ALUS Tedl,
B3aUMOJICHCTBUE 3aPs/I0B;

OMMUCHIBATh MEXAHUYECKOE [IBIXKEHUE, HUCIOJIb3yd (U3MYECKUE BEIUYUHBI:
KOOpAWHATA, MYTh, IIEPEMEIICHHUE, CKOPOCTh, YCKOPEHME, Macca Tena, Cuia,
AMIIYJIbC Te€Jla, KUHETHUYECKash DHEpPrus, IMOTCHUUAIbHAs JHEPIUs, MEXaHUYeCKas
paboTa, MeXaHM4YecKass MOIIHOCTb, IPU OINUCAHWU TMPABUIBHO TPAKTOBAThH
(U3MYECKUN CMBICT HCIOJIb3YeMbIX BEJIMYMH, HX OOO3HAYEHUS W CAUHUIIBL,
HaxOJUTh (POPMYIIBI, CBSI3BIBAIONINE JMAHHYIO (PU3WUYECKYI0 BEIMYHHY C JPYTUMH
BEJIMYMHAMM;

OIIMCHIBAaTh HW3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHUS,
UCIIONIb3ysl (U3MYECKUE BEJIMYMHBL JABJICHWE Ta3a, TeMIeparypa, CpeaHss
KHHETUYECKasi YHEPIrUsl XaOTUUYECKOI'0 IBHKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4HAas
CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa,
KO PUITMEHT TIONIE3HOTO JCHCTBUSA TEIUIOBOTO JIBUTATENS; TPU OINHUCAHHUH
MpaBUJIBHO TPAKTOBaTh (PU3WYECKUM CMBICI HCHOJIB3YEMbIX BEJIUYHMH, UX
0003HAaUEHUA W E€JUHUIBI, HaXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JIAHHYIO
(GMBUYECKYIO BETMYHMHY C APYTHMH BETHYUHAM;

OTMCBHIBATh U3YyYECHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), MCTOIB3Ysl (PU3NUYECKHE BEIUYHMHBL DJIEKTPUUYECKUNA 3apsi,
AJIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD IOJIsI, OTEHUHUAN, PA3HOCTh MOTEHUIHUAJIOB;



NPy OINHWCAHWHA TPABUIBHO TPAKTOBATh (U3UUECKHA CMBICT HMCIOIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHHUS W EIWHUIILI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHEC
JTaHHYI0 GU3UYECKYIO BEIMYHUHY C APYTUMH BEIMUYUHAMY,

aHATM3UPOBaTh (PU3MYECKHUE TPOLECCHl U SIBIICHUS, HCHOIB3Ys (HU3MYECKUE
3aKOHBI M IPUHILIMIIBL: 3aKOH BceMUpHOTro Tarotenus, I, II u Il 3akonsl HeroTOHA,
3aKOH COXPaHEHUS MEXaHWYeCKOM »JHEpPruM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHLINI CYNEPINO3UIUNA CUJI, TPUHILUIN PABHONPABUS HHEPLUHAIBHBIX CHUCTEM
OTCUETa, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO0 CTPOCHHSI BEILIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHENH KMHETUYECKOW PHEPTUM TEIIOBOTO ABUKEHHS MOJIEKYI C
aOCOJIIOTHON TeMITepaTypoi, TIEPBBIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpPaHCHUS
AJIEKTPUUYECKOrO 3apsna, 3akoH KynoHa, mpu »>TOM paznuyaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

O00BSCHATH OCHOBHBIE MIPUHITUIIBI IEUCTBUS MAIINH, TPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3iauyaTh YCJIOBUS UX O€30MACHOTO HUCMHOJb30BAaHUS B MTOBCEIHEBHOM
KU3HU;

BBITIOJIHATh DKCIEPUMEHTHI 10 HCCIAEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOLIECCOB C HCMOJIb30BAHHEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHUM, MPU 3TOM
dhopMyIHpoBaTh MpoOIEMy/3a/1ady U TUIIOTE3Y YUeOHOI0 AKCIIEPUMEHTa, COOMPAThH
YCTaHOBKY W3 TIPEIJIOKEHHOTO 000pYA0BaHUS, TPOBOIUTE OMBIT M (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEJIMYUH, MPU
TOM BBIOMPATH ONTUMAIBHBIA CIOCOO W3MEPEHMS] W HCIOJIb30BATH H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHHUM;

HCCIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3WYECKMMH  BEIMYMHAMH  C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, NPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(UKCUPOBATH PE3YJILTATHI MOTYYECHHON 3aBUCUMOCTH (DU3NYECKUX BEIIUYUH B BHUJIC
Ta0uI 1 rpaduKOB, JEIaTh BRIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

cobmrofaTh MpaBuiia 0€30mMacHOTO TpyAa IPH MPOBEICHUU HCCICAOBAHHUN B
paMKax ydeOHOTO JKCIEPUMEHTa, Y4YeOHO-UCCIEAOBATEIIbCKOM U IMPOEKTHOM
JESTEIHLHOCTH C HMCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1AOOPATOPHOTO
000py1I0BaHUS;

pemiatb pacy€THbIE 3aJayd C SIBHO 3aJJaHHOM (PU3MYECKOW MOJEIbIO,
UCITONTB3Ys (PU3UUYECKHE 3aKOHBI U TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4d
BBIOMPATh (DU3UYECKYI0 MOJIETb, BBIIACIITh (DPU3NYECKUE BEIUMYMHBI U (HOPMYIIBI,
HEOOXOAMMBIC JUIsl €€ pelleHUs, MPOBOJIUTh Pacdy€Thl U OICHUBATH PEATBHOCTH
MIOJIY4YEeHHOTO 3HAYCHUS (DU3UUECKON BEIIMUMHBI;



peraTh Ka4eCTBEHHBIC 3a/Ia4i: BBHICTPAMBAThL JOTHYCCKHA HETPOTHBOPECUUBYIO
IIETIOYKY PACCYXICHHA C OIMOpPOM Ha HW3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYecKue BICHUS;

MCII0JIb30BATh MIPU PEUICHUU YUYEOHBIX 33/1a4 COBPEMEHHbIC HH(DOpPMAIMOHHBIE
TEXHOJIOTHH JUIsI TIOMCKA, CTPYKTYPHUPOBAHHS, WHTEPIIPETAIIUU W TPEACTABICHUS
y4eOHOM M HAyYHO-NOMYJSAPHOW MHGOPMAIMK, [IOJIYYEeHHOM U3 Pa3ITUYHBIX
HMCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTydaeMyto HH(POpMaITHio;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCITOJIB30BaTh TEOPETHUCCKHUE 3HAHMS TT0 (PU3UKE B TTOBCEAHEBHOM KU3HU JIJIS
oOecrieueHusi 0€30MacHOCTH TpH OOpaleHUUu ¢ TpUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JUISI COXPAHEHHUsSI 370POBbSI U COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KAIOIIIEH Cpe/Ie;

paboTaTb B TPYINIE C BBIMOTHCHUEM Pa3IWYHBIX CONUATIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIBI, PAHOHATIBLHO PaACHpeaeisiaTh OOS3aHHOCTH W
MJIAaHUPOBATH JIEATENLHOCTh B HECTAHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBAEMON MTPOOIEMBI.

K xoniry o6yuenus B 11 kjacce npeMeTHbIC PE3YJIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha IIPUMEpax poJib M MeCTO (U3WKKA B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHM, B TMPAKTUYECKOW IEATEIBHOCTU JIOACH, IEIOCTHOCTh U E€AMHCTBO
bu3nyecKoil KapTUHBI MUPA;

VUYUTHIBATh TPAHUIIBI TPUMCHEHHUS W3YYEHHBIX (PU3NYECKUX MOJCIICH:
TOYEUHBIN AJIEKTPUUECKUI 3aps, JIyd CBETa, TOUCUHBIN MCTOYHUK CBETA, siAECpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJIeNb aTOMHOTO Sipa TMpU peHieHUH (U3HUUYECKUX
3a/ay;

pacmo3HaBaTh (HU3UYECKUE SIBJICHUS (ITPOIECCH) U OOBSCHATh WX HAa OCHOBE
3aKOHOB JJIEKTPOJUHAMUKHN M KBAHTOBOM (DM3HMKHU: DJEKTPUUYECKAs TTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBHS TOKa, B3aMMOJICHCTBHE
MarHuTOB, DOJEKTPOMArHUTHAs MHAYKIMS, JEUCTBME MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM W JBYDKYIIUHCS 3apsi, SJICKTPOMArHUTHBIC KOJICOAHWS H
BOJIHBI, TPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETa, OTPaKCHHE, NPEIOMIICHHE,
uHtepbepeHius, audpakuus W TOJApU3alMs -~ CBETa, JIUCIIEPCUS ~ CBETAa,
dhoroanexTpudeckuit 3pdext (porodrddekT), CBETOBOE aBICHUE, BO3HUKHOBECHHE
JUHEHYaTOro CIEKTpa aroMa BOJOPOJA, CCTECTBEHHAs U UCKYCCTBEHHAs
PagOaKTUBHOCTE;



OMHCHIBATh HW3YYCHHBIC CBONCTBA BEMIECTBA (DJIICKTPHUUCCKUE, MarHUTHBIC,
ONTHYCCKUE,  DJEKTPUUYECKYI0  MPOBOJAMMOCTH  Pa3IWYHBIX  Cpela) |
AJIEKTPOMATHUTHBIE SIBIICHUS (MPOUECCHI), MCMOIb3ysl (U3HUECKUE BEIUYUHBI:
ANEKTPUUECKUIN 3apsj, CUjia TOKa, DJIEKTPUUYECKOE HAIPSIKEHHUE, IIEKTPUUECKOE
COTIPOTUBJICHUE, PA3HOCTh TIOTCHIIMAJIOB, SJEKTPOABIDKYIAs CHiIa, paboTa TOKa,
WHIYKIMS MAarHuTHOTO TOJsA, cuia Awmmepa, cuna JlopeHra, HWHIYKTHUBHOCTB
KAaTYIIKA, JHEPTHs SJEKTPUYECKOrO0 W MArHUTHOTO TIOJICH, TMEPHOJ W YacToTa
KoJicOaHuil B KoyieOaTeIbHOM KOHTYpE, 3apsi M CcUjia ToKa B IIpolecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJeOaHuii, (OKyCHOe paccTosHHEe U
ONTHYCCKAs CHWJa JIMH3BI, MPU ONMUCAHWW TMPABUILHO TPAKTOBATh (HU3UICCKUN
CMBICIT UCITOJIB3yEMBIX BEJTUYHMH, X 0003HAUYCHUS U €IUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3UUYECKYIO BEJIMUUHY C IPYTUMH BEIMUYMHAMU;

ONMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHUS M TPOIIECCHI, HCIOIb3YS
(bU3MYEeCKUEe BEJIUYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
9acTOTa CBETA, SHEPTHUS U UMITYJIhC (DOTOHA, TIEPHOJT TTOTypacaaa, SHEPTHUsI CBSI3H
aTOMHBIX sIIep, TPH ONMUCAHWW TPABUIBHO TPAKTOBAaTh (DU3UICCKUNA CMBICI
UCIIOJIb3yeMbIX BEIIMYMH, WX OOO3HAYEHUS W EJAUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSA3BIBAIONIUE JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JIPYTUMU BEJIMYHMHAMU,
BBIYHUCIISATH 3HAYCHUE (PU3UUECKON BEINYUHBI,

aHATM3UPOBaTh (PU3MUYECKHUE TPOIECCHl W SBICHUSA, WCTIOIB3YS (HU3UUYCCKUE
3aKOHBI ¥ MPUHITUIIEL: 3aKOH OMa, 3aKOHBI TTOCIICIOBATEIPHOTO W MApaICIIBHOTO
COCIMHEHMSI TPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIUY, 3aKOH MPSMOJIMHEHMHOr0 pacrpoCTpaHEHUsl CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI TMPEJIOMJICHHS CBETa, ypaBHEHHE ODWHIITEeHHA Wi (oTorddekra,
3aKOH COXpPAaHCHHS HSHEPTHUH, 3aKOH COXpPAHEHUS HWMITYJIbCA, 3aKOH COXpPaHCHHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHUs MacCOBOTO YHCIA, MOCTylathl bopa,
3aKOH PaJMOaKTUBHOIO pacraja, Mpyu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE BBIPAXKEHHE U YCIOBUA (TpaHUIlbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIpEeeNATh HANIPABJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO TOJI MPOBOJIHUKA
C TOKOM, cujibl AMrepa u cuibl JlopeHna;

CTPOUTh M OIKUCHIBATHh HM300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3EpKaJIOM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI IO HWCCICAOBAHUIO (DU3UUCCKUX SBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX HU3MEPEHUI: HPH ITOM
dhopMyIHpoBaTh MPOOIEMY/3a/1ady U TUIIOTE3Y YU€OHOIr0 AKCIIEPUMEHTa, COOMPATh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pY10BaHMUSI, TIPOBOJAUTH OMBIT U (POPMYITHPOBATH
BBIBO/IHI;



OCYILIECTBIISITh MPAMbIE U KOCBEHHbIC U3MEPECHUSI (PU3MUECKUX BEIMYUH, TIPU
ATOM BBIOMPATh ONTHMAJBHBIA CIIOCOO0 W3MEPEHHSI W HCIOJIh30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHHIA;

MCCJIEI0BATh 3aBUCUMOCTH (DU3NYECKUX BEJIMUYMH C UCIIOIB30BAHUEM PSIMBIX
W3MEPCHHUM: TIPH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATH PE3yIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (DH3WYCCKUX BEIMYMH B BHUAC TaONWIl W TpaduKoOB,
nienaTh BBIBOJIBI MO pe3yJibTaTaM UCCIIe0BaHuUs,

coOmro/1aTh TMpaBujia 0€30MacHOro TpyAa NP MPOBEICHUU HCCIEIOBAHUN B
paMKax y4eOHOTO JKCIEPUMEHTa, Y4YeOHO-UCCIEAOBATEIIbCKOM U IMPOEKTHOM
NEATEIbHOCTU C HCMOJb30BAHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M JIaDOPaTOPHOIO
000pynoBaHUs;

pemiath pacy€THbIC 3aJadyd C SIBHO 3aJlaHHOM (PU3MYECKOW MOJEIbIO,
UCIIONIb3Ys (PU3UUYECKHE 3aKOHBL M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4u
BBIOMPATh (DU3UYECKYIO MOJIEIb, BBIJACIITh (DPU3NYECKUE BEIUMUYMHBI U (HOPMYIIBI,
HEOOXOIUMBbIC Il €€ peIlleHMs, TTPOBOJUTH PACUETHl U OLIEHUBATH PEATbHOCTD
MTOJTY4YE€HHOT0 3HaueHUs (PU3UYECKON BEJIMUMHBI,

pelaTh Ka4YeCTBEHHBIEC 3a/1aud: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYHUBYIO
LETMOYKY PACCYyX IEHUW C ONOpPOMl Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYecKue BICHUS;

MCITOJIB30BAaTh MIPH PEIICHUH YUEeOHBIX 33/1a4 COBPEMEHHBIC HH()DOPMAITMOHHBIC
TEXHOJIOTUU JISl TIOMCKA, CTPYKTYpPUPOBAaHUsS, MHTEPIPETAUU U TMPEICTABICHUS
y4eOHONM U HAyYHO-TIONMYJISIpHOW WHGOPMALNK, TOJYYCHHOW U3  Pa3IMYHbIX
HMCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJy4aeMyto HH(POpMaIHio;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIWH, MPUOOPOB W TEXHUYCCKUX
YCTPOWCTB, pa3indaTh YCJIOBHUS MX O€30MAaCHOTO MCIOJB30BAHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHUE HAyKH, B OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

MCII0JIb30BaTh TEOPETHUECKUE 3HAHUS IO (PM3UKE B TOBCEAHEBHOM KU3HU JIJIS
oOecrieueHusi 0€30MacHOCTH TpU OOpalleHUUu ¢ MpUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JUISI COXPAHEHUs 370POBbSI U COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJACHHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpyHIe C BBINOJHCHUEM Pa3IMYHBIX COLMAIBHBIX POJICH,
IJIaHUPOBATh PabOTy TPYIIbI, PalMOHATIBHO paclpenesiTh OOS3aHHOCTH U
IJIAHUPOBATh NIESITENBHOCTH B HECTAHJAPTHBIX CUTYAlUSX, aJCKBaTHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBAEMOM ITPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnvecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3/1esioB U TeM nudpoBbie
Ne n/m P Kontpoabnnl | IpakTudyeckn (upp )
NMPorpamMmbl Bcero o0pa3oBaTtejibHbIE
e padoThbl e padoThl
pecypcsl
Paznen 1. PUBUKA U METO/bI HAYUYHOI'O IIO3HAHUSA
1.1 ®du3uKa 1 METObI HAYYHOr'O TTIO3HAHUS 2 bubmmorexa [JOK
) & i https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Jlunamika ! https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUS! B MEXAHUKE 6 hitos://m.edsoo.rw/7f4 1bf72
Uroro no pazueny 18

Pasnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJICKYJISIPHO-KUHETUYECKOMN 9 1 bu6nuoreka [IOK
' Teopuu https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 bubmmorexa [IOK

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



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

313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bubnuorexa IIOK
' ®a30BbIE MEPEXOIbI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. DJIEKTPO/IMHAMUKA
bu6mmoreka [JOK
1 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIN 3JIEKTpUYECKUI TOK. TOKH B 12 but6mmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne ni/m P Kourpoasn | IIpakTtuyec (txucbp )
NporpamMmbl Bcero o0pa3oBaTtejibHbIE
ble padoThbI KHe padoThl
pecypchl
Pazpen 1. JIEKTPOJANHAMUKA
11 MarnuTHO€ 1moje. DIeKTPOMarHuTHAS 1 1 3 bu6nuoteka [IOK
) UHIYKIMS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKue 1 3NeKTPOMArHUTHBIE 9 1 bu6mmoreka [{JOK
' KoJieOaHMs https://m.edsoo.ru/7f41¢97¢
MexaHu4ecKue 1 3MeKTPOMArHUTHBIE bu6mmoreka [{JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 Omruka 10 3 Eyginorexa [IOK
https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPHY OTHOCHUTEJBHOCTH
OcCHOBBI crielIUaIbHOU TEOPUH bu6mmoreka [{JOK
3.1 4 1
OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4

Pasznen 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

bubmnoreka [JOK

4.1 6 5 6
TICMEHTE KBAHTO OGP O THIH https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.2 C 4
TPOCHHE aToMa https://m.edsoo.ru/7f41¢c97¢
bu6mmoreka [JOK
4.3 A 5
TOMHOC A7pO https://m.edsoo.ru/7f41c97c¢
Uroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPUIUKHU

butmmoreka [JOK

5.1 DeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 https://m.edsoo.ru/JHA1c7c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 Oo6o0miaromee MOBTOPEHNE 4 ngg;;fg;iouﬁfmcwc
Uroro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

I[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




HOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmmuecTBo yacoB JJIeKTPOHHbBIE

JlaTa

Ne Kontpos | IDpaktuue uuppossie

Tema ypoka usyue

n/n Bcero bHBIE CKHe o0pa3oBaTte/ibHbIE

HUSA
padoThI padoThbI pecypchl

| ®usuka — Hayka o npupoje. Hayunsie | bubnuoreka [JOK
METOIBI IIO3HAHUS OKPYIKAIOIIETO MUpa https://m.edsoo.ru/ff0c32¢2
Ponb u Mecto husuku B hopMupoBaHUU

2 COBPEMEHHOI HAYYHOU KapTUHBI MUpPA, B 1 bubmorexa [JOK

p N i p vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEeATENbHOCTH JIFOIeH
MexaHnyeckoe ABUKEHUE.

3 OTHOCUTENBHOCTh MEXAaHUUYECKOTO 1 bubnmoreka [JOK
nBuxkenud. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE ITpsIMOJIMHEITHOE | bubmmoreka [JOK
JIBMYKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBHKCHHUEC https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHue. Y cCKopeHue | bubnmnoreka [JOK
CBOOOIHOTO HaJICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npmxenue. /[Brmxenue | bubnmoreka [JOK
MaTepUaAIbHON TOYKHU MO0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

2 ITpuHuMn otHOCHTENBHOCTH ["anunes. 1 bu6mmoreka [{JOK

I/IHepI_II/IaJ'IBHLIe CHUCTCMBbI OTCUCTA.

https://m.edsoo.ru/ff0c3be8



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

IIepse1it 3axkoH HproToHa

Macca Tena. Cuina. [Hpunun

9 CYIIEpHO3ULINU CHJI. BTOpoii 3akoH bubmmorexa LOK
ynep ' p N https://m.edsoo.ru/ff0c3be8
HbroToHa niist MaTepuanbHOM TOUKU

10 Tperuii 3akoH HproToHA 17151 bubnmoreka [JOK
MAaTEpPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8

1 3aKoH BCeMUPHOTO TsroTenus. Cuia bubnmnoreka [JOK
TskecTu. [lepBas kocMHuYecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00

bu6nuoreka [IOK

12 Cuia roctu. 3akoH ['yka. Bec Tena

yipy YK https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. KosddummeHT tpenus.
13 Cuna cgn OTI/IBJIGI?I/qu)[ pu I[BI/IE(GHI/II/I bubnnorexa LIOK
p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WU Ta3e
[TocTynarenbHOE U BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO TEA. bubnmnoreka [JOK
MowmenT cunsl. [lnedo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tela
NMiynbc MaTepUaibHOW TOUKH, CUCTEMBI

15 MaTepHaIbHBIX TOYEK. IMITyIbC CHIIBL. bubnuoreka [IOK
3aKOH COXpaHEHMs UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHXKEHUE
PabGoTa 1 MOIIIHOCTH CHITBI.

16 Kunerndeckas sneprust MarepuanabHONR bubnmnorexa [JOK
touku. Teopema 00 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW dHEPIUU

17 [ToTeHimanbHast SHEPTUSL. bu6mmoreka [IOK



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

[MoreHumanpHas JHEPTHsE yIPYro

e OopMHUPOBAHHON TPY>KUHBI.
[MoreHuunanpHas SHEPrust TeNa BOIU3U
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHIManbHBIC U HETIOTEHITUAIEHEIC
cwibl. CBs13b paOOTHI HEMTOTCHIIUATHHBIX
CHJI C U3SMEHEHUEM MEXAHUYECKOU
HEPrUH CUCTEMBI Tel. 3aKOH
COXPaHCHHS MEXaHUYECKON YHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

19

JlabopaTtopHnas pabota «/cciaenoBanue
CBsA3U pa6OTbI CHJIbI C UBMCHCHUEM
MEXaHUYECKOW SHEPrUU TEJIa Ha IPUMEPE
PACTAKCHHA PE3UHOBOTI'O KI'yTa»

20

KonTponbHas padota no teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBcKoe
neuxenue. Auddysus

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

22

XapakTep ABUKECHUS U B3aUMOJICUCTBUS
YacTHUI] BelecTBa. Moienu cTpoeHus
ra3oB, JXUIKOCTEN U TBEPJIBIX Tl

23

Macca monexyn. KonnyecTBo BeriecTsa.
[TocTostHHas ABOrampo

24

TennoBoe paBHOBecue. Temmeparypa u
e€ n3mepenue. Illkana remneparyp



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

Ienscus

Uneansusiii raz B MKT. OcHoBHOE

bub6mmoreka [IOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoutoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KUHETUYECKOM SHEPIUU bubnmoreka [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akoH /lanpToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabota «MccrnenoBanue
28 3aBUCUMOCTH MEXJ1y IapaMeTpamu
COCTOSIHUS Pa3pEKEHHOI0 raza
29 M3omnponeccsl B UI€aTbHOM Ta3e U UX bubmmoreka [JOK
rpadguyeckoe npecTaBIeHNe https://m.edsoo.ru/ff0c570e
BnytpenHsis sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
N bubnmoreka [JOK
30 criocoObI e€ n3MeHeHus1. KomnuecTBo
https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTrHs
OJIHOATOMHOTO M€aJIbHOTO ra3za
31 Bunrsl Tenonepenauu Bubmaorexa IIOK
P https://m.edsoo.ru/ff0c5¢36
VY nenpHas TENI0EMKOCTh BEIIECTBA.
32 KonmaecTBo TEmaoTe! mpu bubmorexa HOK
p . https://m.edsoo.ru/ff0c5¢36
tertonepenaye. AnuadaTHbIN polece
1 IlepBblii 3aKOH TEPMOJIMHAMUKY U €r0 bubmmoreka [JOK
NIPUMEHEHHUE K U30IIpOoIIeccam https://m.edsoo.ru/ff0cSefc
34 HeobGpatumocThb npoIieccoB B IpUpPOE. bubnmoreka [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

BTopoii 3ak0H TepMOIMHAMUKHA

https://m.edsoo.ru/ff0c6230

[Tpunmun aeiicteus u KITJ] TenmoBoit

bub6mmoreka [IOK

35
MalllWHbI https://m.edsoo.ru/ff0c600a
36 Huki Kapno u ero KIIJ{
37 DKOJIOTHYecKre mpooIeMbl
TEIJIOPHEPTETUKH
18 Ob6o06maromuit ypok «MonexyispHas bu6mmoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas padbora 1o Teme
38 «MonekynspHas pusuka. OCHOBbI piedimorexa [OK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpa3zoBanue 1 KOHAEHCALIMSL. bubnuoreka [IOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
A1 AOcomoTHAs U OTHOCHUTEIIbHAS bubnuorexa [JOK
BJIQXKHOCTH BO3Ayxa. HaceleHHbI nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
42 aMmopdHbIe Tesa. AHU30TPOIHS CBOMCTB bu6nuoreka [IOK
KpUCTaLIOB. JKUIKUE KPUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUalIbl
[InaBrieHre U KPUCTATUIU3AIIHSL.
bubnuorexa [JOK
43 VY enpHas TEIIOTA IUIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubnuorexa [JOK
44 Y 6
PABHCIHE ToIIOBap o atcd https://m.edsoo.ru/ff0c6820
45 DJeKTpu3anus Tel. DINEKTPUIECKUN bubmmoreka [JOK

3aps. I[Ba BHAA JJICKTPUYCCKUX 3apPsA10B

https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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[IpoBOIHMKH, TUATEKTPUKU U

46 IIOJIYIIPOBOJHUKN. 3aKOH COXPaHEHUSI EupmoTexa LIOK
YHpOBOA ’ P https://m.edsoo.ru/ff0c6bec
AIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. ToueyHBIN diIeKTpUYESCKUN bubnnorexa LIOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsx€HHOCTD 3JIEKTPUYECKOTO OIS,
48 IIpuHIUNO CYyIEepHO3UIINHU IIEKTPUIECKIX buGmorexa LOK
p . ynep 3 p https://m.edsoo.ru/ff0c6df2
nosiei. JInHuy HanpspKEHHOCTH
49 PaGota cuit 31eKTpOCTaTHYECKOro MoJsl. bubnuorexa [JOK
ITorennuain. Pa3zHocTh moTEeHIINAIOB https://m.edsoo.ru/ff0c6f00
ITpoBOMHUKY U JUIIEKTPUKU B
50 3J'IpeKT OCTaTUIECKOM nToI;e buGmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JvsnekTpudeckasi IpOHUIIAEMOCTh
bubmuoreka [JOK
51 DnexkTpoéMKocTh. KoHIencaTo
p A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIOCKOTO
52 KOHIEHcAaTOpa. DHEPTrUs 3apsKEHHOTO bubmmorexa TIOK
pa. p P https://m.edsoo.ru/ff0c72¢c0
KOHJIEHCaTOpa
53 JlabopaTtopHas pabota "H3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHMI NECTBUSA U IPUMEHEHUE
KOH/JICHCATOPOB, KOIMMUPOBATHHOTO
54 amnmapara, CTpyMHOr0 IpUHTEpPA.

DIIeKTPOCTATUYECKAs 3aIHTa.
3azeMyIeHHE dIIEKTPOIPUOOPOB
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55

DIIEKTPUUECKHI TOK, YCIOBHS €r0
cymectBoBaHus. [locrosunsiii Tok. Cuiia
toka. Hanpsbxenue. ConpoTuBiieHue.
3akoH Oma JJi y4acTKa Lenu

56

[NocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlabopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSIMHCHHS PE3UCTOPOBY

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTB AIEKTPUIECKOTO
Toka. 3akoH Jlxoyis-Jlenua

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

58

3akon OMa A1 MOJTHOM (3aMKHYTO)
anekTpuyeckoil nenu. Koportkoe
3ambikanue. JlaboparopHas pabora
«3mepenne D/1C nctouHuka ToKa 1 €ro
BHYTPEHHETO CONPOTHUBIICHHSD

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS TIPOBOJMMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTbH CONPOTHUBIICHUS
METAJUIOB OT TEMIIEPaTyPBhI.
CBepXIpoBOIUMOCTD

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U
npuMecHas mpoBoAUMOCTh. CBoicTBa
p—n-niepexona. [1omynpoBoHUKOBBIC
IPUOOPBI

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

62

DNEKTPUUECKU TOK B pacTBOpPax U

bubmuorexa [JOK



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

pacriaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHALINS.
DIEeKTPOIHN3

https://m.edsoo.ru/ff0c82ba

SHGKTpI/I“IeCKI/Iﬁ TOK B ra3ax.

63 CaMOCTOSTEeIbHBIN U | bubnuorexa [JOK
HECaMOCTOSTENBbHBIN pa3psal. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpuueckue mpudopsl U yCTpocTBa

64 U UX np aKTI/ILIeCKOI; 1 IEMeHgHHS 1 Bubmgarica [TOK

P P ’ https://m.edsoo.ru/ff0c86fc

[TpaBuna TeXHUKH 0€30MACHOCTH

65 O6o006maromuii ypok | Bbubmmoreka [JOK
«INEKTPOAMHAMUKAY» https://m.edsoo.ru/ff0c88be
KonTponbhas padota no teme
«Qnexkrpocraruka. [locrosHHbIN

66 JJIEKTPUYECKUM TOK. TOKH B pa3ianyHbIX 1 bubnmoreka [JOK
cpenax» /Beepoccuiickas mpoBepoyHast https://m.edsoo.ru/ff0c8a8a
paboTa npu NpoBeACHUN Ha OyMaKHOM
HOCHUTEIE

67 Pesepruelit ypok. KontponbHas pabota | bubmmoreka [JOK
1o TeMe "DyeKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHEIi ypok. Q000NN YPOK | bubnmnoreka [JOK

o temam 10 kitacca

https://m.edsoo.ru/ff0c8f6¢c

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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11 KVIACC

KoiinuyecTBo yacoB 1 DJIeKTPOHHbIE
aTa
Ne Kontpon | IlpakTuy uudposbie
Tema ypoka usyue
n/n Bcero bHBIE eCKHe o0pa3oBaTejibHbIE
HHUA
padoThbI padoThbI pecypcol
ITocTostHHBIE MATHUTBI U X
1 B3auMo/iecTBUE. MarHUTHOE MOJIE. 1 bubnuorexa [JOK
BekTop MarHuTHON MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIH
MarnuTtHO€e 1oJie TPOBOIHUKA C TOKOM.
2 OmneiT Opcrena. B3aumoneiictsue 1 bubnnorexa LIOK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue | 1 bubnuoreka [JOK
MAarduTHOIO IOJI KaTYLIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBe MarHUTHOTO MOJIA Ha
MPOBOJHUK ¢ TokoM. Cuita Amriepa.
4 JlabopaTtopnas pabora «/ccnenoBanue 1 1 bubmorexa LIOK
. patop p https://m.edsoo.ru/ff0c9ac0
JNENCTBUS MOCTOSHHOIO MarHuTa Ha
paMKy ¢ TOKOM»
JleficTBe MarHUTHOTO IOJIA Ha
5 JIBIKYIIYIOCS 3apsDKEHHYIO YaCTHIT 1 buGmmorexa LOK
ymy p y Y https://m.edsoo.ru/ff0c9df4
Cwita Jlopenna. Pa6ota cuitel Jlopena
DnekTpoMarHuTHast uHAyKius. [loTok
6 BEKTOpa MarHuTHOM uHAykuu. I1C 1

WHAYKIHH. 3aKkoH SHGKTpOMaFHHTHOﬁ



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

JlaboparopHas pabota «lccnenoBanue
SIBIICHUS DJIEKTPOMATHUTHOW UHAYKIIUK

bubanorexa [JOK
https://m.edsoo.ru/ff0cal 50

NuaykTuBHOCTD. fBNEHUE
camouHaykuu. 3/1C caMOMHIYyKIUU.
DHeprusi MarHuTHOT'O NOJISL KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

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

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHbIE MATHUTHI,
AJIEKTPOMATHUTBI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHLI,
MHAYKIIMOHHAs 1eYb

10

O6o6maromuii ypok «MarauTHOE 1mosie.
DJIeKTpOMarHUTHAs UHLYKIIH

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

11

KonTponbHas padota no teme
«MarnuTtHoe nosie. DJIeKTpOMarHuTHas
WHIYKIWSD)

bu6mmotexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHHUYCCKUE KOJICOaHMA.
lapmonnyeckue koneOanus. Y paBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue 3eprun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «lccnenoBanue
3aBUCUMOCTH TIEPHO]Ia MAJIBIX
KoJieOaHU# Tpy3a Ha HUTH OT JIJTUHBI
HUTHU U MAcChl Ipy3a»

14

Koneb6arensusrit koHTYp. CBOOOAHBIE

bubmuorexa [JOK



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

AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UJ€aIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaNOTHs MEX1y MEXaHUYECKUMU U
AJIEKTPOMATHUTHBIMU KOJICOAHUSIMU

https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aK0H COXpaHEHUS
SHEPTUH B HJICATHBHOM KOJICOATSITEHOM
KOHTYype

bubnuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[pencTaBieHuE O 3aTyXaOIUX
KoJicOaHusIX. BeIHYX 1eHHbBIC
MeXaHu4ecKue Kojaebanus. Pe3oHanc.
BI)IHY)KILGHHI)IG BHGKTpOMaFHI/ITHBIG
KOJIEOAHUS

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

17

[lepemennsbIit TOK. CHHYCOMIATIBHBIN
MIEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICACTBYIOIIEE 3HAYECHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubnuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmarop. [IpousBoacTso,
nepeaaya u noTpedIeHUE FIEKTPUIECKOM
SHEPTUu

19

YCTpONCTBO U NMTPAKTHUUECKOE
MIPUMEHEHHUE IEKTPUUECKOTO 3BOHKA,
reHeparopa nepeMEeHHOr0 TOKa, JTMHHUI
AJIeKTpoIepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYEeCKHE PUCKHU IIPH
IMPOU3BOJACTBEC 3JICKTPOIHCPIUH.
KyHLTypa HCIIOJIb30BaHUA



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

AJEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTts

bubmuoreka [JOK

21
pACIPOCTPAHEHUS U JJIMHA BOJIHEL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U IPOI0JIHLHBIE BOJTHBI
” 3Byk. CKOpoCTb 3ByKa. [ poMKOCTB bu6mmoteka [IOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIIeKTPOMarHUTHBIE BOJHBI, UX CBOMCTBA
23 u ckopocTb. llIkana 371eKTpOMarHuTHBIX bubymatera LOK
P ' p https://m.edsoo.ru/ff0ccfe0
BOJIH
oy [IpuHUIHUIIBI paIUOCBS3U U TEICBUACHUS.
PazButue cpencts cBsa3u. Pagnonokamnus
25 Kontponbnas pabota «KoneGanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonvHENHOE pacIpOCTPaHEHHUE
26 CBpeTa B OJTHOPO Hli)ﬁ cpe epToqeqHLIﬁ bubmaogeia [JOK
AHOPOA DEHE. https://m.edsoo.ru/ff0cd350
MCTOYHHMK cBeTa. JIyu cBeTa
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cBera. [locTtpoenue n3oOpaxeHuit B bubmorexa [IOK
’ P P https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
28 BHyTpeHHee oTpaxeHue. [Ipenenbubrit bubmorexa [IOK
yip p - peA https://m.edsoo.ru/ff0cd7f6
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS
79 JlabopaTtopHas pabota «M3mepenue bubnmnorexka [JOK
[oKasaress IpeJIOMIICHUs CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzsl. [loctpoenue nzobpakeHuii B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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auH3e. Popmysia TOHKOM JIMH3BIL.
YBenuueHue JuH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas pabota «ccnenoBanue

31 . .
CBOMCTB M300paKEHUH B JIMH3AX»
Hucnepcus cBeta. CloxHBIN COCTaB
32 Oenoro cBera. Llet. JlaboparopHas
pabota «HabmtoieHne nucrnepcuu CBETa
1 HuTepdepennus cera. Audpakuums bubnuoreka [IOK
cBeta. Jludpakuronnas penérka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bu6nuorexa IIOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
15 OnTuueckue npudOpsl U YCTPOHCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOM
36 Mexa"Huku. [locTymaTel crieluaibHON buGnnorexa LIOK
' Y https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTENEHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMe]yIeHre BpEMEHH U COKpallleHue Bubmmorexa LIOK
p p https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOM
38 gacTuibl. CBI3b Macchl C DHEPTHER U buGnnorexa LIOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUSI IOKOS
19 KonTponsnas padora «Ontuka. OCHOBBI bubnuoreka [IOK
CIIELUAIILHON TEOPUU OTHOCHTEIBHOCTI https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK

UMIyasc GOTOHA

https://m.edsoo.ru/ff0cfel6



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
https://m.edsoo.ru/ff0cfe16

OTKpBITHE U HCCIIE0BAaHNE

bubmuotexa [JOK

41
dororddekra. Onwitet A. I'. Croneroa https://m.edsoo.ru/ff0cffc4
3akonbl poTtorddexra. YpaBHEHUE
42 SﬁHmTegI)Ha qu)lq)@OToa(b(geKTa bubmorexa [IOK
g ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» poroaddexra
13 Hasnenue cera. OnbiTel [1. H. bubnuorexa [JOK
JleOeneBa. XuMu4uecKoe IeiicTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTponucTea u
44 MPaKTUYECKOE TPUMEHEHHUE:
¢doTorIeMeHT, POTOAATINK, COTHCUHAS
OaTapesi, CBETOIUO]T
45 Pemenue 3aga4 mo reme «JIEMEHTBI bubnuorexa [JOK
KBAHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONbITHI
46 Pezepdopna o paccesHuIo 0-4acTu bubmorexa [TOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas Mmozienp aroma
bub6mmnoreka [IOK
47 I1 b
OCTYIaTRl bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u nornomenre GpOTOHOB MPU
48 ne e};qo e aToma ¢ OHLOFO q)OBHH ’ bubmorexa [JOK
pexolt . A P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl ciekTpos
BomnHoBEIe cBOlicTBa yacTull. BoiHEI e
49 bpoius. KopnyckynsipHO-BOJTHOBOM bubnmnorexka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJEHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4CHUE
50 OTKpbITHE paIUnOaKTUBHOCTU. OMBITHI bubnmorexka [JOK
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Pesepdopmaa mo onpexneneHuio cocrasa
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMMa-
U3JIy4eHUs. BimsHue paimoakTHBHOCTH
Ha JKUBBIC OPTaHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
U3otomnbl. Anbda-pacnaa. DIeKTPOHHBII
W TIO3UTPOHHBIN OeTa-pacraj. ['amma-
U3JIy4eHUE

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

53

DHeprusi CBA3U HYKJIOHOB B sIIpE.

S nepHble peakuu. S IepHBIN PEaKTop.
[TpoGiieMbl, IePCHIEKTUBBIL,
3KOJIOTUYECKHE ACTIEKTHI SIIEPHOI
SHEPreTUKHU

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

54

OnemeHTapHble YacTULbl. OTKpBITHE
o3uTpoHa. MeTo/1bl HaONIOICHUS U
PErUCTPaLUK SJIEMEHTAPHBIX YaCTHL.
Kpyrusii cton «®yHIaMeHTaIbHbBIE
B3auMoieiicTBus. EAMHCTBO (hn3mueckoit
KApTHUHBI MUDPa»

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

55

Oranbl pa3BUTUS ACTPOHOMUHU.
[TpuknaaHoe 1 MUPOBO33PEHUECKOE
3Ha4EeHHUE ACTPOHOMMHU. Buj 3BE€31HOTO
HebOa. Co3Be3aust, spKue 3BE3bl,
IIJTaHCTHI, UX BUAUMOEC IBUKCHUC.
ConneuHas cucrema

56

Comnure. ConmHeuHas akTUBHOCTb.
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Ucrounuk snepruu ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TJIABHOM MOCIIEI0BATEIBHOCTH.
BuyTpenHee crpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O
IPOUCXOXKACHNUHU U 3BotoLMu CoslHLA U
3BE3]

58

Muiaeunsii [lyre — nama I'anakTuka.
[Tonoxenue u auxenue ConHua B
lNanaktuke. ['anaktuku. YEpHbIE NBIPHI B
Apax rajlaKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbioro B3psiBa. PennkToBoe
n3JyyeHue. MertarajiakTuka

60

Hepemuiennsie mpo0ieMbl acTpPOHOMUU

61

KontponbHas pabota «21eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

62

Ob6o6maromuii ypok. Ponb pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COIMATILHON 1
ATUYECKOM cdepax nesTeTbHOCTH
YeJIoBeKa

63

O6o6maromuii ypok. Pons u Mecto
(U3KMKN U ACTPOHOMUHU B COBPEMEHHOMN
Hay4YHOU KapTHHE MUpa

64

Ob6o06maromuii ypok. Ponb pusmueckoii




TE€OpUU B POPMUPOBAHUU
MPEJICTABICHUIA O (PUINICCKON KapTUHE
Mupa

O6o6maromuii ypok. Mecro gusndeckoi
KapTUHBI MUPA B 00IIEM Py

65 COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
MPEJCTABICHUI O MPUPOJIE
66 Pe3epBHbIil ypoK. MaruuTHOE moJie. 1
DIIEeKTpOMarHuTHasl MHAYKIUA
67 PesepBublil ypok. Ontuka. OCHOBBI |
CIELHaJIbHON TEOPUU OTHOCUTEIbHOCTH
68 Pesepnblii ypok. KBanroBas ¢usuka. 1 bubnuorexa IIOK

DJeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU

https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChbI

CETU UHTEPHET
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