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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Takxke c yué€roM ¢enepalbHON pabodyeil MmporpaMMbl BOCIHUTAHHS H
KOHLIEMILIUK TpenojiaBanusi yuyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3ausix Poccuiickon Oenepanun, peATU3yIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMbl IO (U3MKEe HaAmpaBiIeHO Ha (OpMUPOBaHHE
€CTECTBEHHOHAYyYHOM KapTUHbl Mupa oOyuvaromuxcss 10-11 xnaccoB mnpu
oOydeHHH UX (u3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METAlpeIMETHBIM pPE3YJbTaTaM
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEATU3AlMH MEKIPEAMETHBIX
CBsA3€l (U3MKM C ECTECTBEHHOHAyYHbIMU Y4e€OHbIMU mpeameTamMu. B  Hel
OTIPENETSAIOTCS OCHOBHBIE LM HM3YYEHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIEero
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHI OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yaeOHoro npenamera « Pu3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyxkaromiem mMupe. IKoapHBIN Kypc GU3HKK — CUCTEMOOOpa3yIoIni
JUISL €CTECTBEHHOHAYYHBIX y4€OHBIX MPEIMETOB, MOCKOJIbKY (PHU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  ONpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUSI HOBBIX MAaTe€pHaloB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.



W3yuenne  (u3MKH ~ BHOCUT  OCHOBHOM  BKJIax B (OpMHUpPOBaAHHE
€CTECTBEHHOHAYYHOW KapTHHBI MHpa OOydYaroIuxcsi, B (OPMUPOBAHUE YMEHHIl
NPUMEHSATh HAYYHBIM METOJ TIO3HAHWS TIPH BBINIOJIHCHUH UMH YYCOHBIX
HUCCIIeI0OBaHUMH.

B ocHoBy Kkypca ¢u3MKu 1jis ypOBHS cpefaHero oOmiero oOpa3oBaHUs
MOJIOKEH PAN HIEH, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOEHHUS.

Hoes yenocmunocmu. B COOTBETCTBUU € HEM KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BceX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE U
oJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanoiaraéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHE CBS3U Pa3BUTHS
¢u3uMKM Cc pa3BUTHEM OOIIECTBA, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEJEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXICHUS
po0JIeM palMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBISIOTCS (pusmveckue Teopur ((GopMHUpOBAaHUE TMPEACTABICHUIN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
OPUHIIAIIOB B  COBPEMEHHBIX  NPEACTABICHUAX O TNPUPOJE, TpaHHUIax
MPUMEHUMOCTH TCOPUH, JJIS OIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs MpexJie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIIuXcCs.
Jns  GazoBoro ypoBHS Kypca GU3HMKM — OTO HCIOJB30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIA0OPAaTOpHBIX pador,
KOTOpbIE B TIporpamMme mo (u3mke OObEIUHEHBI B OOIIMH CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJST M OICHKH, OCYIIECTBISIETCS YYaCTHHUKAMU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U



ocHamleHust kaOunera ¢usuku. Ilpm »sTomM oOecreunBaeTcss OBIAJACHHUE
OOy4alOLMMHUCST YMEHUSIMU TMPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIETOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TMIOCTAHOBKY ONBITOB TIO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENsSETCA PEHICHUIO PacYETHBIX U KAueCTBEHHBIX
3anay. IIpu 3TOM Ay1d pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 33Ja4d C SIBHO
3aJaHHON (PU3MUECKON MOJIENBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfiena Kypca, TaKk U HUHTErpUpys 3HAHUS U3
pa3HbIX pa3ienoB. [l KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUNW M TPOIIECCOB B OKPYKAIOIICH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKON MOIEAH M CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(GbU3UKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
IPEeIMETHOrO0 KaOWHeTa (PM3HKM WM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITh
HeoOxoaumoe JabopatopHoe 0O0OpyAOBaHME [UIsl BBINOJIHEHUS YKa3aHHBIX B
nporpaMMe o (pU3uKe yYeHHYECKUX MPAKTUYECKUX paboT U I€MOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpaliuoHHOE  00Opy/0oBaHWE (HOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
MEPEUUCICHHbIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCIIEIOBAaHMUSI M3yYaeMbIX SIBJICHHUH M  TMPOIECCOB, OSMIUPUUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOyuaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAaHUSI JAOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
UCTIOJIb30BaHUU aHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PU3UKHU B 0011eM 00pa30BAHUU SIBIISIFOTCS:

e (opMHpoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCi K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUI O HAYYHOM METOJIE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJbTaTa H3Y4YCHHUS
OCHOB CTPOCHHMSI MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;



dopMupoBaHHEe YMEHUH OOBACHATH SIBICHHUS C HCIOJb30BaHUEM
bu3nyecKrX 3HAaHUM U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupOBaHHE TPEICTABICHUNA O POJIM (U3UKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHUM.

JlocTrkeHne ATUX Ieei o0ecreunBacTCsl pElIeHHeM CIEeIYIOINX 3a71ad B
nporiecce U3y4eHus Kypca GU3NKA Ha YPOBHE CPEITHETO OOIIEro 0Opa3oBaHHUS:

NpUOOpEeTeHNE  CHCTEMBI  3HaHWMKM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpOBaHUEe YMEHUN TPUMEHSTh TEOPETHUYCCKUE 3HAHUSA IS
OOBsICHEHUS (PHU3WYECKUX SABICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;

OCBOCHHME CIOCOOOB pEIICHMs] Ppa3IMYHBIX 3a/lady C SIBHO 3aJaHHOU
(Gu3nUecKol MOAENbI0, 3aJady, MNOAPa3yMEBAIOIINX CAMOCTOSTEIBHOE
co3gaHue (pU3NYECKO MOJEINH, aJIeKBATHON yCIIOBUSM 33/1a4H;
MOHMMaHUEe (U3UYECKUX OCHOB M MPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHUYECKUX ITPOLECCOB, UX BIUAHUSA HA OKPYKAFOLLYIO
cpeny;

OBJIQJICHHUE METOJaMH CaMOCTOSTEIBLHOIO IUIAHUPOBAHUS W MPOBEACHUSA
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTaluu UHPOpMaIUu,
ONPEAEIICHUS JOCTOBEPHOCTH NIOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBHMM ISl PA3BUTUSI YMEHUM MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

COIJEP)XAHUE OBYUYEHUA

10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUA
®uznka — Hayka o mpupone. HayuHble METOIbl MO3HAHUSA OKPY>KAIOIIETO

MUpa.

Pomp »skcnepumMeHTa W TEOpUM B IIPOLIECCE TO3HAHUS MOPUPOJIBL.

DKCnepuMeHT B QU3HKE.

MonenupoBanue (HU3UYECKUX SBICHUA W TIporieccoB. HaydHbie TUIOTE3HI.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
ITpuHIMIT COOTBETCTBUS.

Ponp u mecTto ¢us3nku B (GOpMHUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.



Llemoncmpayuu
AHanoroBele W MHU(PPOBBIE W3MEPUTEIbHBIC MPUOOPHI, KOMITBIOTEPHBIE
JTaTIUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemernienune, cCKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX MHPOCKIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABWXKeHUe. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U NEPEMELICHUs
MAaTEPUAIBbHON TOUYKU OT BPEMEHHU.

CBoOosHOE TazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonmHeniHOE  nBMKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPYKHOCTHU C ITIOCTOSSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u yactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHH4eckrue YCTpPOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIUIOMETD,
JIBUKEHHE CHAPAJIOB, LICITHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapPaAKTEPHUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3ydyeHne HEpaBHOMEPHOTO JABHXKEHHUS C LIEJIBIO OINPEIEIICHUST MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYyTSIMH, MPONUICHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEKYTKHM BPEMEHM TIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun  otHocutenmbHOCTH  ['amunesa.  Ilepewiii  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HbroToHa
JUISl MaTepUaIIbHOM TOYKHU. TpeTuii 3akoH HproTOHA [U1s1 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cwia Tsokectd. IlepBas kKocmHueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tperne. Cuja TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuita conpOTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH UIIU Ta3e.

[locTynarenbHoE U BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTENIBHO OCH BpameHus. llnedo cumnbl. ¥YcnoBug
paBHOBECUSA TBEPAOIO TENA.

TexHHUYecKue yCTPOMCTBA M TNPAKTUYECKOE NPHUMEHEHHWE: MMOAIINUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomol

N3yuyenue aBukeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTHA CHUJT YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux aedopMaIium.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

Wmiynbc MarepuaabHOM TOUYKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs yIOpyro
nedhopmupoBaHHOW — mpykuHbl.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs13p  paboOTHI
HEMOTEHIMAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HSHEPIHMU CHUCTEMBI TEl.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUUYECKOE MPUMEHEHHE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBsI3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXAHHMYECKON SHEpPruu
TeJia Ha MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uKka 1 TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS YacTULl BELIECTBA. MoOJenu CTPOEHUS Ta30oB, XUAKOCTEN U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl Mosnekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACaNbHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactul rasa. [llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBI€HHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHUE: TEepPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKA3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECUCTBU.

Monenb, HUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCANBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OnpeneneHne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeETPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebt mepmoOUHAMUKU

TepmoaunamMuueckass cucrema. BHyTpeHHSs SHEpPrus TEPMOIAUMHAMHYECKON
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrOo  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpEaaye.

[lonsitue 006 ammabatHoM mpouecce. [lepBbli 3aKOH TEPMOJIMHAMUKHU.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TeruoBpie  mammHbl.  [IpUHIUNBI ~ JEWCTBUS — TEIJIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBBIX MainHax. KodapuIMeHT Mose3Horo
nericTBus TeruioBod MmammmHbl. [{ukn KapHo um ero ko3pduumMeHT MOIe3HOTo
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnue BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnpiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAS BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YaenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU IOIYUYECHHUSI COBPEMEHHBIX MaTEpPHalOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJIICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEILIECTBRA.

JleMOHCTpanust KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHrne OTHOCUTENbHOM BIIa)KHOCTH BO3AYXa.

Pa3znen 4. JiaekrpoauHaMuKa

Tema 1. dnexkmpocmamuxa

OnexTpuzanms TeJl. OJEKTPUYECKUM 3apsn. JlBa BHIA DSIEKTPUYECKUX
3apsAnoB. IIpOBOJHUKH, OUAJIEKTPUKM W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3aps/a.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIN AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTH  3yeKTpuueckoro mnoisd. IIpuHoun
CYNEPHO3ULIUUA DIEKTPUYECKUX Ioser. JIMHUKM HaNpsHyKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuuman.  Pa3HocThb
MOTEHUHUAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  TOJIE.
Juanexrpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IE€UCTBUSA DJIEKTPOMETPA.

B3aumonaencTBre Ha3IEKTPU30BAHHBIX TEJL.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 yHacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MApALIEIBHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYINIAsl CUJa W BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3iieKTpuueckon enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynnpoBoHUKOB. CBocTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DONeKTpUYeCcKUuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHI TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [lna3zma.

TexHndeckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: aMIIEpPMETP,
BOJBTMETP, PEOCTaT, HWCTOYHUKU TOKa, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mMepeHue Cuitbl TOKa U HANIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPBI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue 3nekTpoiausa.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsIETCS ¢
Y4ETOM COAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMONOTHH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMHU HA OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMIKEHHUE B XKUBOU mpupoje, auddysus, ocMmoc,
TEIJI000OMEH KMBBIX OPTraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEW M
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, B3JIEKTPOJMTUYECKAS UCCOLUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBHKEHUN C UCHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOMHa, OBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
KCEpOKC, CTpYHHBIH PUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. JDaekTpoauHaAaMMKAa
Tema 3. Macnummnoe nose. I1eKmpoMazHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMn cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKUMH. KapTWHAa JMHWUKA MarHuTHOU
WHIYKIUU T0JI TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJIS JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBre NpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Monynb ¥ HanpaBiieHKE. /[BHKeHNE 3apsHKEHHON YaCTUILB
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBeHne AneKTpoMarHuTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHuTHOM
UHAYKOUU. OJEKTPOABMKYLIAs CHJa HUHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOoe ImoJie. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUUHU. OJEKTPOABMXKYyLIas  cujia
CaMOUHYKLIMH.

OHEPrusi MAarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, DJJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, MHIYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOABUKYIIEH CHUIIBI MHAYKIMU OT CKOPOCTHU W3MEHEHHUS
MAarHATHOTO MOTOKA.

SIBeHMEe CaMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

M3ydeHne MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHUA BJIGKTpOMaFHI/ITHOﬁ HHAYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHWE  KOJEOAHWUS.
["apmonnueckue xonebanus. Ilepuona, wactota, ammummtyaa u Qaza KoJeOaHUM.
[IpyXuHHBIN MasgTHUK. MaTeMaTU4YECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmynia TomcoHa. 3akOH COXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[TpencraBieHue o 3aTyxarouux KojeOaHusX. BrIHYXI€eHHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

[lepemennpii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIEKTPUUECKON
HHEPrur. DKOJIOTHUECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHUYEeCKUe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MASITHUK).

Hab6nrogenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COECIMHEHMHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUYM AIEKTPONEPEAAUH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUM Ipy3a HAa HUTH OT
JUTMHBI HUTU YU MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE 60JIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepeuyHble W NPOJOIBHBIE  BOJIHBI.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, MPEIIOMIICHUE, MOJIpu3anus, Tudpaxkius,
unTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeIoMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue natepdepeHunu n auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronieHue cBA3M I'pPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

UccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
IpesioMJIeHUE, MOJspu3alus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTeINb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOW JuH3bl. [locTpoeHme wm3o0pakeHWil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHITMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuvoHHas pemeéTka. YcCIoBUE HaOIIOIeHUs
INIABHBIX ~MAaKCUMYyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
Tu(PaKIIMOHHYIO PEIIETKY.

[lonspuzamnus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIA ammapaT, MHUKPOCKOIN, TEeJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMJICHUE CBETA.
OnTuyeckue mpruodopHI.

[TosHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKkpockomna, TeJIECKOIa.

HaOmronenune natepdepeHinu cBera.

Hab6monenue nudpakium ceera.

Habmronenue nucnepcuu cBera.

[ToydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomydyenue ciekTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € PHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTULbL. DHEPIUs
IIOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeo ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPruu GOTOHA C €r0 YaCTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBHenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanunar

dbotoaddexra.

Jasnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHeUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Imanerapnas momens aroma. lloctynmater bopa. M3nydenume u morionieHue
(GbOTOHOB MpU mMepexojie aToMa C OJHOTO YPOBHSI DHEPIHMM Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aToOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHndeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomwl

HabGnrogenue TMHEHYaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiictBa anbda-, OeTa-, raMMa-U3Iy4eHHUS.
Binsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tornsl.



Anbda-pacnaa. ONEKTpPOHHBIA M TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3JITy4deHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. SAaepubie cuibl. JledekT Macco sapa.

SAnepHble peaknuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepnbiii cunTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIE€PHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTobl HaOJIIOIEHUS U PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIE B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETD, KaMepa
BunbcoHna, siaepHsblif peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3znea 8. JieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMHH.

Bupa 3BénHoro nHeba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHIA W 3BE3L.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIAcC —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne m aBmxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnast ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HabGnronenus: HeBOOpYXKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CeBEpHOIO MOIYIIAPUS U IPKUE 3BE3bI.

Habmonenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (hU3UKH
U aCTPOHOMHUHM B COBPEMEHHOM HayYHOW KapTHHE MHUpPa, POJIb (U3UIECKON TCOpUHU
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpa, MECTO
bU3NYEeCKO KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 Kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMM MaTE€MaTHKH,
Ounonoruu, XMMHH, reorpadu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAay4YHBIM (DaKT, rurmore3a, (pusnueckas BeJIWYHMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISJIUPOBaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M HMX MPOEKIMHA HA OCHU KOOPJWHAT, CIIOKECHHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK IOJ00HMS TPEYTrOJbHHUKOB,
ompeiesIeHHe IUIOIAIU TUIOCKUX (GUryp u o0bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MPHUPOJE, KoJieOaTElbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJIE, NEUCTBUE
paauranyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJNIMUECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKA 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIEpeaay, TEHEpPaTop IEPEMEHHOIO0 TOKa,
AJEKTPOBUTATENIb, MHAYKIHUOHHAs I€4Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «Du3nMkay HA YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (6a30BbI YPOBEHB) JOJKHO OOECTICUUTH JOCTHIKEHUE CIIEMYIONTUX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.



JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenmera «Ousmka» T0KHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEILHOUN JESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHHCTHUYECKHX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECax Tpa)JaHCKOTrO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHE B3aUMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW 1 BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh pOCCUiCKON IpaXKIaHCKON UJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYHBOTO OYAyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
MpUCYLIEro (PU3NYECKO HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K Pa3IUdHbIM cdepaMm npodecCHOHANBHONU JESTEIHHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (DU3UKON U TEXHUKOU, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TPOTSHKEHUU BCEH JKU3HY,

6) 3K0,10rH4eCKOr0 BOCIUTAHUS:



c(hOPMHPOBAHHOCTh JKOJIOTHUECKONW KYJIbTYPhI, OCO3HAHHE TJI00ATHHOTO
XapakTepa SKOJOTMYECKUX MpooiieM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OMbITa JEeATeIbHOCTH SKOJOTUYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) UEHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoIlecce
u3ydeHus: (QU3NKA  OCYIIECTBISATH  MPOCKTHYID H  HCCICIOBATEIHCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBUA:
CaMOCTOSITENFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh 1M JACSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JOCTHKEHUS,
BBEISIBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIaH PEIHICHUS MPOOJEeMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBarebCcKue 1eUCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHAMH W METOJAMH
bu3nUecKoil HayKH;
BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJ/IOB pelIeHUs 3aj1ad (U3UYECKOTO COJCpKaHUs, MPUMCHCHHUIO Pa3IuIHBIX
METOJIOB ITO3HAHHSI,
BJIAJCTh BHIAMH JCATEIBHOCTH TIO IIOJYYCHUIO HOBOTO 3HAHUS, €TI0
WHTEPIpPETAlUA, MPEeOOpPa30OBaHUI0 M TPUMEHEHUIO B PA3IWYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00JaCTH (DU3HUKY;



BBISIBIISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUT'aTh TUIIOTE3y €€ PpELICHUs, HAaXOAUThb APryMEHTHl JI JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJIyYCHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX IOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (U3MKe B MNPAKTUYECKYIO OOJACTh
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaumeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] MHPOpManuu (U3HYECKOTO COAEpKaHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYUIECTBJIATh IIOWCK, aHAJM3,
CUCTEMATH3alUI0 U HHTEPIPETAlNI0 MHPOPMAIUMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh  CPEACTBA  MH(OPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TE€XHOJOTMM B PEUIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3al[MOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, IMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpk aHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHaYeHMsI THPOPMALIUHU U LEIEBON ayAUTOPHUHU, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3aluu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YPOUHOM
JIESITENBHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd W  CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPE/CTB;

IMIOHMMAaTh M MCIIOJb30BaTh NPEUMYILIECTBA KOMAaHIHOW W WHIWBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEHUCTBUU € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHMBATh HUIAEHU C TO3MLUUNA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1CHCTBHS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBI, CTaBUTh U (POPMYIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENBbHON  peJeKCHUd KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
peuieHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHUKEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYrUX I[P aHAJIU3€ pPe3yJbTaTOB
NEesATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHHS JTMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHC, BUACTh HAIPaBICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBHOUN chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIIOCOOHOCTh aJalnTUPOBATHCA K
HMOIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKITIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBaTH €ro IMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mnpeameTHbIe pe3yJbTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTMH, B IPAKTUYECKOU AESATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBMUECKUX MOIEIeH:
MaTepHuaibHas TOYKa, MHEPIMaIbHas CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANICKTPUUYECKUH 3apsil IPU PeIIeHUU (PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKCHUE, CBOOOJHOE TMAJICHUE TeJ, JBM)KCHUE TI0 OKPY)XHOCTH, WHEpLUs,
B3auMOJIelicTBUE Tell, Tuddy3us, OpOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT IIPU HArPEeBaHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHUE, UCIAPEHHE, KOHACHCALUS, MIIABJICHUE, KPUCTAIIM3AlUs, KUIICHUE,



BJIAJKHOCTb BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY NapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMHUCHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIC TE€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, NPU ONKHCAaHUU MPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3YEeMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxoJUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIIMYMHY C JAPYTUMU
BEIIMUUHAMU;

ONMUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCTIONIB3Ysl (M3UYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPIrUsl XaOTUUYECKOIO JBMKEHMS MOJIEKYJ, CPeAHEKBaIpaTHUUHASL
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEeMbIX BEJIMYMH, HX
0o003Ha4YeHUsT U EIUHMIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
($u3NYECKYIO BEIMYUHY C IPYTUMU BEIUUUHAM;

OIIMCHIBATh N3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIs, MOTEHIUAN, Pa3HOCTh MOTCHIMAJIOB;
NP OINHCAHWHM TIPAaBUJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIWHUIIBI, YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u III 3akons HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM HHEPruM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, MPUHIUMII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHS
AJIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 5TOM pasinyaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHIUIIBI  JEHCTBUS  MAaIllMH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHs UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJTHATD OKCIIEPUMEHTHI I10 HCCIIEIOBAHUI0 (DHU3WUECKUX SBJICHUH |
MPOLIECCOB C HCIOJB30BAHUEM IMPSIMBIX M KOCBEHHBIX HW3MEPEHHM, MPU STOM



dbopMmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMAJIOKEHHOTO O0OpYyNOBaHUS, MPOBOIUTH OMBIT H
(GbOopMyIHpPOBATh BHIBOIHI,

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (U3NUYECKUX BEITUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUS U MCIIOJb30BaThb W3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE TaONMIl U rpauKoOB, AeJaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUECKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOUMbIE ISl €€ pEelIeHus, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3Hau€Hus (PU3NUECKOI BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY PACCYXIEHUM C OMOpOMl Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH W
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TpyNIe ¢ BBHINOJHEHHEM pAa3IMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNNBI, PAMOHAIBHO pACHpeensTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBATHO OLIEHUBAThH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHHUE pPacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YJArOIINXCSl YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh M EIUHCTBO
(bu3nYecKoil KapTUHBI MUDA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MO/IENei:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBbIM UCTOYHHK CBETA, SAEpHAs
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO sjipa MpH PEIIeHUH (HU3HMUECKUX
3a/1ay;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLWs, JCHCTBUE MArHATHOTO IIOJIS HA
IPOBOJAHUK C TOKOM U JBIKYIIUMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHUE CBETAa, OTPAXKEHHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alus CBETa, JHUCIEpPCUs CBETa,
dbotoanexTpudeckuii 3gdext (poTodddexT), cBEeTOBOE AaBlIEHNUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAs
PaaOaKTUBHOCTB;

OINKCHIBaTh M3YYEHHBIE CBOICTBa BelleCTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) H
AJIIEKTPOMArHUTHBIE SIBJIEHUA (TIPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
IEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHLIUAJIOB, AJIEKTPOJABIIKYILAsA cuia, paboTa TOKa,
WHAYKIUS MarHATHOTO MoJjs, cuiaa Awmrmepa, cuna JlopeHna, WHIYKTHBHOCTB
KATYIIKH, DHEPrUs DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpOLEcce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOsIHUE U
ONTUYECKasi cuja JMH3bI, NMPU ONHCAHUM MNPABWIBHO TPAKTOBATH (U3NYECKUMN
CMBIC]T HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHs M EJAMHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUA M IIPOLECCHI, HCIIOIb3Ys
¢uznyecKkue BEIMYUHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIIOJIb3YEMBbIX BEJIMYMH, MX O0O3HAu€HUs M E€AMHMILIBI, yKa3bIBaThb (HOpMYIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIUUCIIATH 3HAaU€HNE (PU3UUYECKOM BEINYMHBI;



aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBJICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBLHOTO U MapajjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEeHa Mg pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAacCOBOI0 4uCia, nmocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHHUMOCTH;

ONPENIENATh HANPABIICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTh U OIHMCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCICAOBaHUI0 (DU3UUYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUM: TpPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATHh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U JIaDOPaATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATHh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMbIC ISl €€ pelIeHUs, MPOBOJUTh PACUYEThl U OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUs (PU3UIECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHIl C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe IBIICHUS,



UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIONMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTatb B TpYIIE C BBIIOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
pecypchl
Pazngen 1. DUZUKA U METOJAbI HAYYHOI'O IIO3SHAHUA
1.1 ®u3rKa ¥ METOIbl HAYYHOT'O ITO3HAHUS 2 bubmorera [JOK
‘ ARL Hays https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammica 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 hitps-//m.cdsoo.rw/7E4 172
Hroro no pazneny 18

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBEBI MOHGKYHHPHO—KI/IHCTI/I‘-ICCKOI\/'I

3.1
TEOPHH
3.2 OCHOBBI TEpPMOIMHAMUKH
313 ArperaTHble COCTOSHUS BEIECTBA.

da3oBbIe Mepexoabl

9

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
4.1 ICKTpOCTATHKA 10 0 ! https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 0
pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 3
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HanmenoBaHue pa3jesioB U TeM ungposbie
Ne ni/m P Kourpoabubie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Pazpnen 1. JIEKTPOIUHAMUKA
11 MaruauTtHoe nosie. DJIeKTpOMarHUTHAsI 1 1 3 bubnnorexka [JOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4YecKHe U dJIEKTPOMArHUTHBIC 9 0 | bubnmnorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
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29 MexaHn4yecKkue U SJIEKTPOMarHUTHbHIC 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
. 1
23 Onrika 0 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 | bubnnorexka HOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢
Htoro no paznemny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 0 hitps:/m.cdsoo.rw/7f41c97c
bubmuoreka [JOK
42 Crpoetne atoma 4 0 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.3 ATOMHOE 57p0 > 0 https://m.edsoo.ru/7f41c¢97¢
Hroro no pazgeny 15
Pazagen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 hitps://m.cdsoo.ru/Tf41c97c
Uroro no pazgeny 7
Pazngen 6. OGOBIIAIOIEE IIOBTOPEHUE
| Bu6mmoreka [JOK
6.1 Obobmarouee nosToperie 4 0 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 4



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

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7
MNOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
®du3nka — HayKa O PUPOJIE.
Hayunsie MeTzK bl HO?I;)H:HIi{ 1 0 0 bubmmorexa [TOK
ya A https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u MecTo pusuku B
(dbopMUPOBAHUU COBPEMEHHOM 1 0 0 bubnmnoreka [JOK
Hay4YHO! KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN AESITETbHOCTH JIIOIeH
MexaHnueckoe IBUKEHHE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 0 0 bu6mmorexa [IOK
nsuxeHus. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE ITPAMONIMHEHOE 1 0 0 bubnnorexka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 0 0 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

JIBIDKECHHE

https://m.edsoo.ru/ff0c372¢e

CBoOogHoOe majieHue. Y CKopeHue

bu6mmoreka [IOK

6
CBOOOIHOTO IAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BU>XeHUE.
7 JIBrmkeHHe MaTeprUallbHOM TOYKH I10 bubmorexa LHOK
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[Ipunuun otHocuTenbHOCTHU ["anumnest.
8 HNuepryanbHbIe CHCTEMEBI OTCUETa bubmorexa [IOK
p . ’ https://m.edsoo.ru/ff0c3be8
[TepBeiii 3akoH HeroTOHA
Macca tena. Cuia. [punnun
9 CyIepIo3uiini cuil. Bropoii 3akoH bubmorexa LIOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
Hprorona msis MarepuanbHOM TOUKU
10 Tpetuii 3akon HeroToHa niis bubnnoreka [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro TsaroreHus. Cuia
11 TspkecTu. IlepBas kocMuyeckas bubmorexa HOK
- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuta ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunment tpenus.
13 Cuna Zﬁn OTI/IBJ‘IGI-(})I/I(lf){ npu BI/IE(GHI/II/I bubnnorexa [IOK
P PH A https://m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTH WJIN rase
[locTynarenbHOE U BpalaTeibHOE
14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bubnmnoreka [JOK
MowmenTt cuisl. ITnedo cunel. YemoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
15 HNMnynsc MaTepuanbHOU TOYKH, bubnnorexka [JOK

CUCTCMbI MaTCPpHUAJIbHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6
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Nmnynbe cuibl. 3aKOH COXpaHEHUs
umnyibsca. PeaktuBHOE NBUKECHME

16

Pabota u MOLIHOCTD CHIIBI.
Kunerndeckas sHeprust MaTepuaabHON
touku. Teopema 00 U3MEeHEHUN
KMHETUYECKOU SHEPrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenuunanpHas SHEPTHUs.
[TorennmanpHast SHEPTHS YIPYTO
neOpMHUPOBAHHON PYKUHBIL.
[TorennmansHas SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

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

18

[ToreHIMaNbHBIC U HETIOTCHIIUATBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTCHIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEepruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHIIBI C
N3MCHCHUECM MGX&HI/I‘IGCKOﬁ BHCpFI/II/I
TeJa Ha IPUMEPE PaCTSHKCHHUS
PE3UHOBOTO KIyTa»

20

21

22

KonTponbHas padora no teme
«Kunemaruka. /lnHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

XapakTtep JBUKEHUS U

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

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



https://m.edsoo.ru/ff0c4502
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B3aUMOJICUCTBHUS YaCTHIL BEIICCTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konnuectso
BemectBa. [locTtostnHas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. [llkana Temneparyp
Ienscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JBUKCHHS MOJIEKYJl. Y paBHEHUE
MenpeneeBa-Knaneiipona

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

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXKAY
napamMeTpamMu COCTOSIHUS
pa3pekeHHOTO ra3a»

I/I30Hp0ueccm B UACAJIBHOM Ira3€¢ U X
rpa(pnqecxoe MMpEaACTaBJICHUC

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
croco0On! €€ n3menenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasza

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael rerionepenaun

bu6mmoreka [IOK



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

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

https://m.edsoo.ru/ff0c5¢36

bubmuoreka [JOK

32 K e e
OMMACCTRO TEILTOTRT TPH . https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AnuabaTHbIN MpoLecce
3 [IepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK
[IPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
Heob6paTumocTsb mpoieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [TOK
pupode. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKU
35 [Tpuniun nevicteust u KII/ TermoBoit bu6mmoreka [IOK
MAIIUHbI https://m.edsoo.ru/ff0c600a
36 Huki Kapno u ero KI1J{
37 DKosoruyeckue npoodaemMbl
TEIUIOPHEPTETUKU
18 Ob6o06maromuit ypok «MosekynspHas bubnnorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabora no teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmmorexa [TOK
YEp ) https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOGCo0THAs M OTHOCUTENIbHAsS
41 BIIQXKHOCTb BO31yxa. HacelleHHbIN bubnrorexa LOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
4 aMmopdHbIe Tea. AHU30TPOIIHS bubnmuorexa [JOK

CBOICTB KpuCTaJlJIoB. >KI/I,[[KI/IC
KpHuCTaJJIbI. COBpCMeHHLIC MaTCpHraJibl

https://m.edsoo.ru/ff0c6510
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[laBnenue n KpUCTaIM3ALMSL.

43 V nenpHas TEIUIOTA IIJIABJICHUS buGnnorexa LIOK
8 ' https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuorexa [JOK
44 YpaBHeHHE TEIUIOBOrO OaaHnca
PABHCIHE TEIIOBOT H https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. INEKTPUIECKU
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmmorexa [JOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))JI OBOIHUKU 3a1f(r))H COXPaHEHUs bubnmnorexa LIOK
YHpOBOZ ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiga
BzaumopeiictBue 3apsioB. 3aKoH
47 Kymnona. ToueyHBIN diIeKTpUYECKUI bubnnorexa LIOK
y ’ P https://m.edsoo.ru/ff0c6ced
3apsia
Hanps>kEHHOCTD 3IIEKTPUUECKOTO
43 nosist. [IpuHnun cynepnosunyu bubnuoreka [IOK
JJIEKTPUYECKUX T0JIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubmmorera [IOK
' ait. https://m.edso00.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKH B
50 anpeKT OCTaTUYECKOM noljw bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTb
N bubnmuorexa [JOK
51 DnekrpoéMkocTh. KonaeHcaTo
JICKTPOEMIKOCTE HAcHCaTop https://m.edsoo.ru/ff0c7126
5 DIEeKTPOEMKOCTD TIIOCKOTO bubnmuotexa [JOK

KOHJIEHCAaTopa. DHEPrus 3apsHKEHHOTO

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

KOHJICHCATOpa

53

54

55

56

57

JlaGopaTtopHas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHHUE
KOH/IEHCATOPOB, KOIMMUPOBATHHOTO
armapara, CTpyHHOT0 IpUHTEpa.
DIIeKTpOCTAaTUYECKAs 3alHTa.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akoH Oma it
ydacTka 1enu

[TocnenoBarenbHOE, HapaIeNIbHOE,
CMEIIaHHOE COeIUHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3ydyeHne cMenIaHHOro COeJMHEHUS
PE3UCTOPOB»

PaboTa 1 MOLITHOCTH JEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

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

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

58

3axon OMa a1 OJTHOM (3aMKHYTOM)
anexktpuueckon nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«3mepenune DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COITPOTHBIICHUS

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

59

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTMPOTUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIPOBOANMOCTh



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

DNEKTPUUECKUH TOK B BaKyyMe.

60 .
CBoIiCTBa 3JIEKTPOHHBIX ITyYKOB
[omynpoBoAHUKH, KX COOCTBEHHAS U

61 IpuMecHas poBoAuUMOocTh. CBoiicTBa bubnuoreka [IOK
p—n-nepexona. [lonynpoBogHuKoBbIE https://m.edsoo.ru/ff0c84ae
npubopbI
DJIEKTPUYECKUH TOK B paCTBOpaxX U

6 pacriaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJIEKTPUUYECKUI TOK B raszax.

63 CamocTosiTenbHbIN 1 bubnnoreka [JOK
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06maromuit ypok bubmmoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas padora no teme

66 «9nexkrpocrartuka. [locTosHHBIN bubnuoteka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpErax»

67 Pesepsublit ypok. KonTponbHast bubmuoreka [IOK
pabora o Teme "DneKTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O0o0maronmii ypok bubnuorexa [IOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢c



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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 08 4 3
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontpoabusbie IIpakTuueckue i[:;:eﬂnﬂ :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypest
[TocTostHHBIE MATHUTHI U X
B3auMoOJercTBHE. MarHuTHOE IIOJIE. 1 0 0 bubnunoreka LIOK
BekTop MaruutHOM MHAYKUMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OmbIT DpcTeaa. 1 0 0 bubmmoreka [JOK
B3aumMozeicTere MpoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padota «3yuenue | 0 1 bubmuoreka [IOK
MarHUTHOTO TOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlaboparopHnast pabota | 0 1 bubnmnorexa [JOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
bu6nunorexa LIOK

JBIKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 0 0

Cuna Jlopennia. PaGoTa critbr

https://m.edsoo.ru/ff0c9df4



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

Jlopenua

10

DnekTpoMarHuTHas MHAykuus. [loTok
BEKTOpa MarHUTHOU uHayKuuu. 31C
WHJIYKIKAU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas paboTta
«ccnenoBanue sIBICHUS
3JIEKTPOMArHUTHON UHIYKIIUW»

NunykTuBHOCTS. SIBIIEHUE
camounaykiuu. 3/1C caMonHayKIUU.
DHeprusi MarHUTHOTO MOJIsl KATYIIKHU C
TOKOM. DJIEKTPOMarHuTHOE IoJie

TexHuueckue YCTPOﬁCTBa Hn UX
IIPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMAruuThl, SJICKTPOABHUIATCIIb,
YCKOPUTCIIN IJIEMCHTAPHBIX YaCTHUII,
HWHAYKIIUOHHAs 11€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAS HHIYKITHS)

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal 50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padbota no teme
«MarHuTtHOE 1oJIe.
SHGKTpOMaFHI/ITHaﬂ UHAYKIOUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/1HBIE MEXaHUYECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHnas pabora



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

«HccnenoBanue 3aBUCUMOCTH
Mepro/Ia MajbIX KoJieOaHuil rpy3a Ha
HUTHU OT JJTMHBI HUTH B MacChl TPy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICILHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyxaroMx
Kose0aHusX. BoIHyKIEeHHbIE
MexXaHU4YecKue Kojiebanus. Pe3oHanc.
BI)IHY)KIIGHHBIG SHCKTpOMaFHI/ITHBIC
KoseOanus

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

17

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUS

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cbd34

18

19

20

Tpaucpopmarop. [Ipoussozacrso,
nepeavya u noTpedieHue
JIEKTPUUYECKON SJHEPTUN

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE AIEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JINHUH 3JIeKTponepeaady

DKOJIOrM4ecKre pUCKU IIpU

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



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

MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ncnonb3oBanus
AJEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU

MexaHndecKue BOJIHBI, YCJIOBUSA

pacnpocrpanenus. [lepuon. Ckopocth

bubnunoreka LIOK

21
pacnpoCTpaHEeHHUs U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U MPOJOJILHBIE BOJHBI
2 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubnnorexa [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHuTHHIC BOJIHBI, UX
23 cBOMCTBa U ckopocTsk. [llkana bubmorexa HOK
P ’ https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBS3U U
24 TeneBuaeHus. Pa3BuTtue cpeacTs
cBa3u. Paguonokanus
)5 KonTponbhas padota «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxkeHusd ceta. [locTpoenue bubmorexa [IOK
P . R https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [loaHoe
. bubmuorexa [{OK
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit

YIr'oJi IIOJIHOT'O BHYTPCHHETO

https://m.edsoo.ru/ff0cd7{6



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

OTpaXKEHUS

JlabopaTopHas pabota «l3mepeHnue

bu6nmoreka [IOK

29
IIOKAa3aTelIs IMIPEIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoeHune n300pakeHuii B
30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa LIOK
+ POPMY ’ https://m.edsoo.ru/ff0cddle
VYBenuueHue JTMH3bI
Jlaboparopnas pabota
31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus ceera. CI0XHBIA COCTaB
0 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcun
CBETa»
13 Wutepdepennms cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnmnoreka [HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpPbI U yCTPOUCTBA U
YCJIOBHS UX 0€301aCHOTO MTPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH
36 KJ1accuueckor Mexanuk. [locTynarer bubnmnorexa [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3ame]IeHre BpEMEHH U COKpallleHue buommorexa [IOK
g P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
38 DHeprusi ¥ UMNYJIbC PEISITUBUCTCKOM bubnuotexa [JOK

YaCTHUIIBI. CBs13b MacChI C 3HepFHeI71 u

https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0cd67a
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

HUMITYJIBCOM. 3Hepr1/1;1 ITOKOs

Kontponbnas padota «OnrTuka.

39 OCHOBEI CIICITHATLHOM TCOPHU bubmorexa OK
H p https://m.edsoo.ru/ff0cf6f0
OTHOCHTEIBHOCTH)
40 ®otonbl. opmyna [Tnanka. DHeprus bubmmoreka [JOK
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 [IOK
HOJINOTCKA
41 .0 A.T.
(poroshexra. Omrrer https://m.edsoo.ru/ff0cffc4
CroieToBa
3akoHbI poTodddekra. YpaBHEHUE
42 aﬁHMTeIgI)Ha H(ii)lq)(i)OTOB(i)(geKTa bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe AeiCTBUE bubmmorexa [TOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
(dboTorMeMEeHT, POTOAATUHK,
CoJIHEeUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «71€MEHTBI bubmmoteka IIOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa no paccesHuio o-4actu bubmorexa HOK
PDHOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNnb aToMa
but6mmoreka [IOK
47 IToctymarer Bopa
TYHATB HOp https://m.edsoo.ru/ff0dOafa
43 N3nydyenue u normiomenne GoToHOB bu6nunorexa LIOK

[PH TIEPEXO0Jie aTOMa C OJTHOTO YPOBHS

https://m.edsoo.ru/ff0dOafa
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SHEPIuM Ha Apyrou. Buasl criekTpos

49

50

51

52

BonHoBEIe cBoiicTBa yacTull. BoaHEI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CriOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTtkpbiTHE PaIUOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaINOAKTUBHOTO U3TYyUCHUS

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-u3nyueHue

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

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

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

53

54

55

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.

S nepubie peakuuu. SnepHbIin
peaktop. [IpobrnemMspl, mEpCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKU

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpoHA. MeTo1bl HAOMIOACHUS U
pErUCTpalK JIEMEHTAPHBIX YACTUL.
Kpyrieiii cton «®yHnameHTaabHble
B3auMoaercTBug. ENTMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Bun 38é31H0r0 HeGa. Co3Be3aus,
SIpKUE 3BE3/IbI, IUIAHETHI, UX BUIAUMOC

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

nBrokenne. ConHeynas cucreMa

56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun CosiHua U 3BE3 11

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MPEACTABICHUS O MPOUCXOKICHUU U
sBotonnu CosHIa U 3BE31

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX rajlakTHK

Bcenennas. Pazberanue rainakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe uznyudenue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

63

KontponbHas padota «9J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb puzuku u
ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTUYECKOW, COUUAIIBHOU U
ATUYECKOH chepax NeaTeTbHOCTH
YeJI0oBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA




64

O6o06maromuii ypok. Pomib
(buznvecKoit Teopun B HOPMUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

65

O6o06maromuii ypox. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PsILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPEACTaBICHUN O IPUPOJIE

66

67

68

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHIYKIIHS

PesepBHbiii ypok. OnTrka. OCHOBBI
CHelHalbHON Teopun
OTHOCUTEITLHOCTH

Pesepnbiii ypok. KBanToBas ¢pusuka.

DeMeHTbl aCTPOHOMUU U
acTpo(U3HUKH

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCcTBO
«IIpocsemienue»

» ®msuka, 11 xrace/ Msaxumes I'.J1., bByxosues b.b., Hapyrun B.M. nion
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTE€IbCTBO
«IIpocemenue»

1. A.I1. PermkeBuu CoopHuk 3a1au o ¢usuke 10-11 xkmacesl. poda, 2019 1.
2. T'.H. CrenanoBa COopnuk 3a1a4 no ¢pusuke 9-11 kmaccon
00111e00pa30BaTEIbHBIX
Yupexaenuit - M.: IIpocsemienue. 2019 r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. A.Il. PermkeBua CoopHuk 3anay o gusuke 10-11 kmaccet. dpoda, 2019 r.
2. I'.H. CrenanoBa Coopnuk 3a1a4 no ¢puszuke 9-11 kimaccon
00111e00pa30BaTEIbHBIX

Yupexaenuit - M.: IIpocsemienue. 2019 r.

3. JLA. Kupuk ®@usuka. 10 kiacc. Pa3HOypOBHEBBIE CAMOCTOATENBHBIE U
KOHTPOJIbHBIE

pabotsl, M.: Unekca, 2020 .

4. JI.A. Kupuk ®@usuka. 11nacc. PazHoypoBHEBBIE CAMOCTOSTEIBHBIE U
KOHTPOJIbHBIE

Pa6ote1. -XapekoB: ['umuazust, 2019 r.

5. N.B. 'opoa ®u3zuka. 10 knacc. KoHTponasHbie paboThl B HOBOM popMare. —
M.:

«uremnext-Llentp», 2018.

6. .B. 'omoBa ®u3zuka. 11 kmacc. KonTponsHbie paboThl B HOBOM opMare. —
M.:

«uremnext-Lentp», 2019.

[l

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1 http://school-collection.edu.ru/

2. http://files.school-collection.edu.ru/

10. http://www.uroki.net/

] 3aounas puznuko-texaudeckas mkosa MOTU http:// www.school.mipt.ru/
(;rekropuit 3OTILL);

] HayuyHo-nonyisipHbIi pu3NKO-MaTeMaTudeckuil sxypHan «KBaHT»
http://kvant.mccme.ru/ (apXuB TEOPETUUECKUX MAaTEPUAIOB, OITyOJIMKOBAHHBIX B



xypHaiue «KBaHT»);

[J SInepuas puzuka B UnTepHeTe http://nuclphys.sinp.msu.ru (yueOHbIe
MaTepHuabl Kypca);

[ OtkpsiTas puzuka. Yueonuk https://physics.ru/textbook/content.html
(MHTEepaKTUBHBIN YUCOHHUK);

[J Iudposas nadoparopust Apxumen http://ifilip.narod.ru/arch (pa3paborku
MPaKTUYECKUX PabOT C UCOIB30BaHUEM UG POBOI JabopaTopuu «ApXuMeny);

[] Meroanueckuil caut Becepoccuilckuii 0mmMnua bl IKOJIbHUKOB. Pu3nKa
http://vserosolymp.rudn.ru/mm/mpp/fiz.php (apxvB omMMIHATHBIX 3aJaHUH
BCEPOCCHUIICKOM OJIMMITAA/IbI IIKOJIBHUKOB 10 (PU3HKE).
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