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1. Ilosacnumenvnasn 3anucka

Pabouas nporpamma obsi3aTesbHOr0 yueOHoro npeaMera «Pusuka (0a30BbIit
ypoBeHb)»  (mpeametrHas  obOnacth  "EcTecTBeHHO-Hay4HBIE — MPEAMETHI")
pa3paboTaHa B COOTBETCTBUM C TpeOoBaHusimMu 1. 18.2.2. denepanbHOTO
roCcyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CpeaHero odiiero oopa3oBaHus,
n. 115 ®enepanpHOil 00pa3oBaTeNbHON MPOTPAMMBI  CPEAHETO  OOIIETo
oOpazoBanust u [lonmoxenuem o pabouumx mOporpaMMax ydeOHBIX MPEIMETOB,
y4eOHBIX KypCOB, Y4EOHBIX KYPCOB BHEYPOUHOMU ACSITEILHOCTH, yUCOHBIX MOAYJIEH
MBOY COII Nel4, a Takxke ¢ ydeToM pabouedl mporpaMmbl BOCHUTAHUS H
KOHIIENIIMK TMpenojiaBanus yueOHoro mpeamera "dusuka" B 00pa3zoBaTeIbHBIX
OpraHM3aIusaX Poccuiickon Penepanuu, peATU3YIOIINX OCHOBHBIE
oOpazoBarenbHbIe MPOTPAMMBI.

Conepxanue TmporpaMMbl 1O (U3UKE HampaBlieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOywaromuxcs 10 - 11 kiaccoB mpu
oOydeHnu nx (u3nke Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEITEILHOCTHOTO
noaxoaa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TIPEAMETHBIM M METAlpeIMETHBIM pe3yjIbTaTaM
oOydeHHs, a TaKXKe YUYHUTHIBACT HEOOXOJUMOCTH peaTu3allii MEKIPEeIMETHBIX
CBs3e (DM3WKM C EeCTECTBEHHO-HAYYHBIMH Yy4eOHBIMH TpeaMmeTamu. B Hel
OTIPE/IETISIOTCS OCHOBHBIE €N M3yueHUs (PM3MKU Ha YPOBHE CPEIHEro oOIIero
o0Opa3oBaHMsl, TUIAHUPYEMbIE Pe3yJabTaThl OCBOCHHS Kypca (DM3MKHU: TUYHOCTHHIE,
MeTarpeAMETHbIE, TpeAMETHbIE (Ha 0a30BOM YPOBHE).

du3znka Kak Hayka O HauOoyiee OOIIMX 3aKOHAaX MPHUPOJIbI, BBICTyHas B
KauyecTBe Y4eOHOTo MpeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyxkaromeM mupe. LIKoIbHBIN Kypc (U3UKHU - CHCTEMOOOPA3yIOIIHiA
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (HU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUHN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢duznyeckoit reorpadueit u actpoHomueid. Mcmonb3oBaHME U aKTUBHOE
npuMeHeHne (U3WYECKUX 3HAHUM  OmpenesieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHS
KOCMOCa, TOJIYYeHHUS] HOBBIX MAaTEpHaOB C 3a/JlaHHBIMU CBOMCTBAMU M JPYTHX.
N3yuyenne ¢u3NKd BHOCHUT OCHOBHOWM BKJIaJl B (hOPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUpa OOydarmluxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTH
HAy4YHBIN METO]I MO3HAHUSA NP BHITIOJHEHUN UMHU YUY€OHBIX UCCIIETOBAHUM.

B ocHOBy kypca ¢u3MKHA 11 YpOBHS CpPETHEro 00mero oOpa30BaHUS
MOJIOKEH PSII HACH, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPHUHIMUIBI  €ro
MOCTPOCHUH.

WNnesa nenoctHoctn. B COOTBETCTBMM € HENM KypC SBISETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (DU3UKHU.

WUness renepanmuzanuu. B cooTBeTcTBUM € HeW Marepual Kypca (U3MKH
oObeMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBisieTcs
(dbopMHUpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BELIECTBE U
noJie.



WUnes rymanurtapuzauuu. Peanuszanusi ujpew mnpenanosnaraeT HCHOJIb30BaHHUE
IYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICIECHUE CBSI3U Pa3BUTHS
¢u3ukm ¢ pa3BUTHEM OOIIECTBAa, a TakKXKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU U 3KOJIOTUYECKUMH MPOOIEMaMH.

Unes npuknagHoit HampaBieHHocTd. Kypc  ¢usuku  mpeamnonaraet
3HaKOMCTBO C HIMPOKHUM KPYIOM TEXHHYECKHMX W TEXHOJOTHYECKHX MPUIOKEHUN
M3YYEHHBIX TEOPUH U 3aKOHOB.

WNnes »KONOrM3allMd  peanu3yeTcsl MNOCPEACTBOM BBEIEHHUS 3JIEMEHTOB
COJEp)KaHusl, TMOCBSIICHHBIX JKOJIOTUYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a TaKKe OOCYXICHUS
po0JieM pallMoOHAIBHOTO IPUPOIONOIB30BAHUS U SKOJIOTHUECKON 0€30M1aCHOCTH.

CrepKHEBbIMU 3JIEMEHTaMU Kypca (PU3MKM Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu (HopMUpOBAHHME MPENCTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3HUECKOU TEOPHUH, PoJii (PyHIAMEHTANIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJACTaBICHHUSAX O MPHUPOJE, TpaHHUIaAX
OPUMEHUMOCTH TEOpWid, Ui ONHCAHWS €CTeCTBEHHO-HAyYHBIX SIBICHUN W
MIPOIIECCOB).

CurcTeMHO-JeSTeIbHOCTHBIN MOAX0J B Kypce (DU3UKU peau3yeTcsl Mpexie
BCEr0 32 CYET OpraHU3aluy SKCIIEPUMEHTAIBHOMN 1EITeIbHOCTH O0yUYarOIIUXCsl.

Jnst Ga3oBOro ypoBHS Kypca (PU3MKM - 93TO HCHOJIB30BAHHE CHUCTEMBbI
(GpOHTANBbHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U J1a0OpaTOpHBIX padoT,
KOTOpBIE B IporpaMme mo (Qpu3nke O0ObEAMHEHBI B OOIIMI CIHUCOK YYEHUUYECKUX
MpaKTUYECKUX paboT. BrleneHrne B yka3aHHOM TEepedHe Ja0OpaTOpHBIX padoT,
OPOBOAMMBIX JUJII  KOHTPOJST W  OIEHKH, OCYHIECTBIACTCA YYaCTHUKAMH
0o0pa3oBaTENBLHOIO Mpollecca MCXOMsl M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
OocHalleHUss kaOuHera ¢Qu3uku. Ilpm »>TOM obOecrieunBaeTCs  OBJAJIEHUE
OOy4JaroIUMHUCSI YMEHUSMU MPOBOANTh KOCBEHHBIE HM3MEPEHHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIIOKEHHBIX TUITOTES.

Pemenne pacyeTHBIX M KauyeCTBEHHBIX 3aJlad C 3aJaHHOM (HU3UUECKOil
MOJIEJIbIO, TIO3BOJISIONIEE MPUMEHATh U3YYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTU Kak
U3 OJIHOTO pa3fena Kypca, TaK U MHTErpUpys 3HAHMS U3 pa3HbIX pasnenoB. Jlnd
KaueCTBEHHBIX 3a7lad MPUOPUTETOM SIBISIOTCA 3aJaHusi Ha OOBSCHEHUE
npoTeKaHusi (U3MYECKUX SIBICHUH U TPOIECCOB B OKpPYXKAIOIIEH KHU3HHU,
TpeOyromme BbIOOpa  (uU3MUECKOW MOAENM AN CUTyallud TPaKTUKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

OCHOBHBIMU Yeramu uzyueHus ¢uzuky B 00IIeM 00pa30BaHUU SIBIISIIOTCS:
dopMHUpOBaHUE HHTEPECA U CTPEMIICHUS 00YUAIONINXCSA K HAYYHOMY U3YUCHHIO
MPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;
Pa3BuTte mnpencraBieHMI O HaydHOM METOJAE IIO3HAHUS U (OPMHUPOBAHHUE
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSM;

@opMHpPOBAaHME HAYYHOIO MHUPOBO33PEHHUS KaK pe3yibTaTa H3y4YEHHS OCHOB
CTpOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;
dopMUpOBaHUE YMEHUI OOBSCHATD SABJICHUS C UCTIOIb30BAHUEM (PU3NYECKUX



3HAHUI 1 HAYYHBIX JOKA3aTEIbCTB;
dopmMHUpoBaHUE TPEACTABICHUHA O poiau (GU3MKH ISl  Pa3BUTHUS  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHne 3TuX Iefiell 00ecreunBaeTCsl pelIeHHEM CIEAYIOIUX 3a0ay B
npouecce u3yyeHus Kypca (U3MKU Ha YPOBHE CPEIHETo O0IIEero 00pa3oBaHus:

[IpuoOperenue cucrembl 3HaHUN 00 OOIIMX (PUBMYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKY,  MOJEKYyIApHYI0  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPHU3UKU;

dopmupoBaHUE YMEHUI MPUMEHITh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS
buznueckux SBJICHWN B TPUPOJAE U AN MPHUHITHS NPAKTUYECKUX PEIICHHUN B
MOBCEHEBHOM JKH3HM;

OcBoeHue cnocoOOB pelIeHUs] pa3IMYHbIX 33/lad € SBHO 3aJaHHOMN
bu3nUecKkol MOZENbIo, 3a/Jad, MOJAPa3yMEBAIOIIMX CAMOCTOATEIBLHOE CO3/IaHHE
bu3nUecKo MO, COOTBETCTBYIOIIEH YCIOBUAM 3a/1a4K;

[lonnmanue (U3MUECKUX OCHOB M MPHUHILMIIOB JCUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKHUX MPOIECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO CPEY;

OBnaneHue MeETOJlaMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS M MPOBEACHUS
bu3MYecKuX OKCIIEPUMEHTOB, aHajiu3a W HHTepHpeTanuu uH)opmanuu,
OnpeaeneHus JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTara;

Coznanue ycrmoBUUM IJisi pa3BUTUS YMEHUN MPOEKTHO-MCCIET0BATENbCKOH,
TBOPYECKOU IEATENBHOCTH.

Mecmo yuebnozo npeomema «Dusuka» (6a30BbI YPOBEHb) B yUCOHOM IUIaHE
CpeaHero oo1ero oopa3oBaHus

OcBoenne o0Os3aTenbHOrO  yueOHoro mpeamera «Dusmka»  (6a30BbIit
ypoBeab) B MBOY COIIl Nel4 B cooTBeTcTBHM ¢ YYEOHBIM IIJITAHOM
cpenHero oo6mero oopasoBanus ocymectsisercs B 10-11 kmaccax u3 pacuera:
B 10 kmacce - 68 yacoB (2 waca B Hedenro), B 11 kmacce - 68 gacoB (2 yaca
B Hezemo). OOmee YWCIO YacoB  M3Yy4YeHHMs ~ yuyeOHOro  mpeamera
«®Duzukay (0a30BbIil ypoBeHb) - 136 yacos.

2. Cooeporcanue yuebrnoco npeomema « Duzukay (6azosvwliii yposes)

10 knacc

Pasoen 1. Quzuxa u memoovl HAY4HO20 NOZHAHUAL.

®usuka - Hayka O npupoze. HaydHble MeTOABI MO3HAHMS OKPYXKAIOLIErO
mupa. Ponp dKkcnepuMmeHTa M TEOpUM B IIPOLECCE IIO3HAHMSI MPUPOJBL.
DKCIIepUMEHT B (pHU3HKE.

MonenupoBanue (pu3nueckux sIBICHUNW M TpoueccoB. HaydHble TMIIOTE3bI.
dusuyeckue 3aKOHbI U TEOPHUH. ['paHUIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Pons u mecto ¢usuku B HOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu.



AHanoroBele ¥ UU(PPOBBIE H3MEPUTEILHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JaTYUKU.

Pazoen 2. Mexanuxka.

Tema 1. KunemaTtuka

Mexannueckoe ABuKeHne. OTHOCUTEIbHOCTh MEXaHUUYECKOTO JBUKECHMUS.
Cucrema orcuera. Tpaekropus.

[lepemenienue, CKOpOCTh (CpenHssI CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX MNPOEKIMHU HA OCH CUCTEMbI KOOpPJUHAT.
CioxxeHue nepemMenIeHuil U CI0KEeHUE CKOPOCTE.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE NpPSIMOJIMHEWHOE JBIKeHue. ['paduku
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUs, IYyTU ¢ HEpPEMELICHUS
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBoOosHOE najzieHre. Y CKOpeHre CBOOOIHOTO MaiCHUs.

KpuBonuneitnoe naBuxeHue. JIBW)KEHHE MaTepHAIbHOM TOYKU o
OKPYKHOCTH C IIOCTOSTHHOW T10 MOZYJIIO CKOPOCTBIO. YTJI0Bask CKOPOCTh, JINHEWHA
ckopocTh. [lepnoa u yactora obpatieHust. [{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckre YCTpOHWCTBA M TPAKTHUUECKOE MPUMEHEHHE: CIUJOMETP,
JBI)KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE TIepeJavn.

Llemoncmpayuu.

Mopenb cucTeMbl 0TCUYETA, MILTIOCTPAIUS KHHEMATHIECKUX XapaKTePUCTUK
JIBUYKEHUS.

[IpeoOpa3zoBaHre IBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peskeHHOM IIPOCTPAHCTBE.

HabGnroneHue nBMOKCHUS Telia, OPOIICHHOTO MO/ YTJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

H3mepenne yCKOpeHus: CBOOOTHOTO TaCHUSI.

HampaBnenue ckopocTy py IBIKEHHUH 110 OKPY>KHOCTH.

YyeHn4yeckuii SKCIIEPUMEHT, JIa00paTOpHbIC PaOOTHI

N3yuenne HEepaBHOMEPHOTO JIBMIKCHHS C IICJIBIO OINPEICICHUS MTHOBCHHOU
CKOPOCTH.

HccnenoBaHue COOTHOIICHUS MEXIY IyTSIMH, TMPOUICHHBIMA TEJIOM 3a
MOCJICIOBATEIbHBIC pPAaBHBIC MPOMEKYTKH BPEMEHH TPH PaBHOYCKOPECHHOM
JIBDKEHUY C HAYaJIbHOH CKOPOCTHIO, pAaBHOW HYITIO.

W3yyenne nABWKCHUS IIapuKa B BSI3KOH JKHIKOCTH.

W3yyenue nBuKeHUS Tesna, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa.

[Ipunuun ~ otHocutenbHOCTH  [amuiies.  lIlepBeidi  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cwi. Bropoit 3akon HeroToHa
JUIsl MaT€pUAJIbHOM TOYKHU. TpeTuit 3aKkoH HproTOHA U1l MaTEpUaIbHBIX TOYEK.

3akoH BcemMupHoro TtaroreHuss. Cuma Tsbkectn. llepBas kocMuyeckas
CKOPOCTb.



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

Tpenue. Bunpbl TpeHus (okosi, CKoJabxeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUS U cuia Tperus mokos. KoaddumuenT tpenus.
Cuita conpoTUBIICHUSI IPU IBUKEHUU TEJIA B )KUJIKOCTH WIIH rase.

[TocTymarenbHOE U BpamareabHOE ABMKEHUE a0COTIOTHO TBEPIOTO TEa.

MoOMEHT cuiIbl OTHOCHUTENIBHO OCH BpamieHus. llnewo cuibl. YcnoBus
paBHOBECHS TBEPAOTO Tea.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: MOJUINITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu.

SIBiieHne nHEpUUH.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUSI IOKOS, KAUEHUSI U CKOJIbYKEHUS.

VYcnoBust paBHOBECHUSI TBEPAOTO Tena. Bupl paBHOBECHS.

YyeHnvyeckuil SKCIIEPUMEHT, J1a00paTOpHbIE PAOOTHI

N3yuyenue aBmxeHUs1 OpycKa 1o HaKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3siie, OT uX Jae(opManuu.

HUccnenoBanne yciioBUM paBHOBECHS TBEPIAOIO TeJld, HMEIIETO0 OCh
BpAILICHHUS.

Tema 3. 3axonvl coxpanenus 8 mexaHuxe.

NMnynbc maTepralibHOM TOUYKHM (TeNla), CHCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMIynbC cHilbl U U3MEHEHHE HMITyJIbCa TEa. 3aKOH COXPaHEHUs HMITYJIbCa.
PeaktuBHOE nBUkEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunernyeckass sHeprusi MaTepuaibHOW TOUkH. Teopema 00 HU3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToreHumnanbHas SHEPrusl. [ToreHunanbHas SHEPTHs yIpYro
nedhopMupoBaHHOM  mpykuHbl. [loTeHuumanpHast SHeprus Tejda  BOIU3M
MMOBEPXHOCTH 3EMJIH.

[loTeHUIMaNIbHBIE W HENOTEHUWAJIBHBIE  CHJIBIL. CBsi3b  paboOThI
HETOTCHIMANBHBIX CHJI C MU3MEHEHWEM MEXAHUYECKOM HDHEPIMU CHUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON IHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre ycTpoHMCTBa M NPAKTHUYECKOE NPUMEHEHME: BOIOMET, KOIIEP,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHUIMATbHON YHEPTUH B KHHETUYECKYIO M OOPATHO.

Y4eHnueckui SKCIEPUMEHT, JIabopaTOpHbIE PaOOThHI

N3y4yeHne abCOIOTHO HEYNPYToro yJapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C ©3BMEHEHHEM MEXaHUYECKOW SHEPrun
TeJIa Ha PUMEPE PACTIKEHUS PESUHOBOTO KTy Ta.

Pa3zoen 3. Monexynapnas gpusuxa u mepmoounamuxa.

Tema 1. OCHOBBI MOJEKYISPHO-KUHETHUYECKON TEOPUH.

OCHOBHBIE TOJIOKEHUSI MOJIEKYISPHO-KUHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwkeHue. duddysus. Xapaktep HABUKEHUS U
B3aMMOJECHUCTBUS YaCTULl BemlecTBa. MoJEnu CTPOEHHs Ta30B, JKUAKOCTEN U
TBEPABIX TeN U 00BICHEHUE CBOMCTB BEIIECTBAa Ha OCHOBE 3TUX Mojeneld. Macca u
pa3mepsl Mosiekyn. KonmuectBo BemecTsa. [locrosaHass ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ee usMmepenue. lllkana temmneparyp
Llenbcus.

Mogens  uneanpHoro raza. (OCHOBHOE  YpaBHEHUE  MOJEKYJSPHO-
KHHETHYECKOW TEOPUHU HJeaTbHOrO Ta3a. AOCONIOTHAs Temreparypa Kak Mmepa
CpeIHEW KWHETHYECKOM SHEPIUM TEIUIOBOrO JBWXKEHUs uactul rasa. l[llkana
temneparyp KenbBuna. ['a30Bbie 3ak0oHBI. YpaBHeHHMEe MenaeneeBa-Kianenpona.
3akon JlanbroHa. M3omnpouecchl B UACATLHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30IMPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckne yCTpoWCTBA M TPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu.

OnbIThl, OKa3bIBAIOIIUE JTUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUUYECKUX COCTMHEHUMN.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABUYKEHHUSI.

Mogens onbita IlTepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aNMOJEUCTBHUSL.

Mopens, HILTIOCTPUPYIOIIAs TPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS MJACAIBHOTO Trasa,
M30IPOLIECCHI.

VYyeHnueckuit SKCIIEpUMEHT, J1a00paTOpPHbIE PAOOTHI

Omnpenenenre Macchl BO3yXa B KJJACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUN
o0beMa KOMHATHI, TaBJICHUSI U TEMIIEPATypPhl BO3/TyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTY TTapaMeTpaMH COCTOSIHUSL Pa3peKEHHOTO
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rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU.

TepmonnHamuueckass cucrteMa. BHyTpeHHS DHEPIHs TEPMOAMHAMHYECKON
CUCTEMBI U CIOCOOBI €€ m3MeHeHus. KonumdecTBo TerioTel U paboTa. BHyTpeHHS s
SHEPrusi  OJHOATOMHOTO  HJI€AJIbHOrO  Ta3a.  Buael  Temonepenauu:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3JIy4eHUE. Y IeJIbHasl TEIIOEMKOCTh BEIECTBA.
KonnuecTBO TEMIOTH NpH TEIIONEpPEIaye.

[TonsatTue o006 aamabatHOM mpouecce. [lepBwiii 3aKOH TEPMOAMHAMUKHU.
[IpumeneHre TepBOTO 3aKOHA TEPMOJIMHAMHUKHU K u3orpoieccam. ['paduueckas
MHTEpIIpeTalus paboThI rasza.

Bropoit 3akon TepMoamHamuku. HeoOpaTUMOCTh TPOIECCOB B MPHUPOJE.

TennoBbie MamHbI. [IpUHIUIIBI 1€MCTBUS TEIUIOBBIX MAIIIWH.
[IpeoOpazoBanusi SHEpruM B TEIUIOBBIX MammHaX. KoaddumumeHnt mone3noro
nevictBusl TerioBod MamuHbl. [lukn KapHo u ero kospduumeHT mMOIe3HOTro
NeNUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIIIOIHEPTETHUKH.

TexHuyeckne yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: JIBUTATElh
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu.

W3meHeHne BHYTpEHHEW JHEPruu Teja IMPU COBEPIIEHUU pPalbOThI: BHUIET
npoOKM W3 OYTBUIKM MOJ JACHCTBHEM CXKAaTOrO BO3/AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe ImyTeM TpeHUs (BUACOIEMOHCTPALIHS).

W3MmeHeHne BHyTpEeHHEW SHEPTrUu (TeMIlepaTyphl) Tela Mpy TeIrionepeaaye.

OnplT 1O aauabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopnenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JBUTATES.

YyeHnueckuil 3KCIepUMEHT, J1abopaTOpHbIe pabOThI

N3mepenune yaenpHOu TEIMIOEMKOCTH.

Tema 3. Aepecamusie cocmosinus gewjecmea. Dazosvie nepexoowl.

[TapooOpazoBanue u KoHaeHcanus. Mcmapenue u kumneHue. AOCOTIOTHAs U
OTHOCHUTENIbHAS BJIXHOCTh Bo3Ayxa. HaceimeHHwlt map. YjenpHas TemoTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JaBICHUS.

Tepnoe Teno. Kpucrammmaeckue u amopdHbie Teaa. AHM30TPOINHS CBOMCTB
kpuctajioB. JKunkue kpuctamwibl. CoBpeMeHHbIE MaTepuaibl. [lnaBrnenue wu
KpUCTaJUTU3aIus. Y IelbHas TerioTa riasineHus. Cyoaumarus.

YpaBHEeHUE TEIJI0OBOTO OajaHca.

TexHuyeckne ycTpolcTBa M TPAKTUUECKOE NPUMEHEHHE: THTPOMETp U
TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU TMMOJYyUYCHHUSI COBPEMEHHBIX MaTEpHasIoB, B
TOM YHUCJIE HAHOMAaTEepHaJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu.
CBoiicTBa HACBIIICHHBIX MTAPOB.



Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGnrogenue HarpeBaHusi W IUJIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.
JlemoHCTpanus KpUCTAILIOB.

VYyeHuueckuif  JKCIIEpUMEHT,  JjabopartopHbie  pabotel  M3mepeHue
OTHOCHUTEJIbHOM BIIAXKHOCTH BO3/yXa.

Pa3zoen 4. Snexmpoounamuxa.

Tema 1. nekmpocmamuxka.

OnekTpu3anus Tel. OIeKTpudeckuid 3apsiA. [IBa Buaa >SIEKTPUUECKUX
3apsinoB. [IpOBOMHMKHU, IUAIEKTPUKUA W MOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsAaa.

B3aumoneiictBue 3apsinoB. 3akoH KynoHa. ToueuHblid 3EKTPUUECKUN 3apsi.
OnekTpudeckoe moje. HanpsbkeHHOCTh  3nekTpuueckoro moiia.  [IpuHuun
CYyHEPHO3ULNH BJEKTPUUECKUX MOJeH. JINHMM HAnpsHKEHHOCTH JJIEKTPUYECKOTO
TTOJISL.

Pabota cui snekTpocraruueckoro nojs. [lorennuan. Pa3HOCTh TOTEHIIMATIOB.
[IpoBOOHUKM W JUAJIEKTPUKHA B BJIEKTPOCTAaTUUECKOM Tose. Jluanexkrpuueckas
MIPOHUIIAEMOCTb.

DneKkTpoeMKOCTh. KoHeHcaTop. DIEKTPOEMKOCTh MJIIOCKOr0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3allliTa, 3a3eMJIEHHE DSJIEKTPONpHOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOOHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh AJEKTPOEMKOCTH IIJIOCKOrO KOHJIEHCAaTopa OT  IUIOIIAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

YuyeHnuecKkui SJKCIEPUMEHT, J1a00paTOpHbIE padOTHI

N3mepeHne 3IeKTpOEeMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmosaumusii snekmpudeckuti mok. Toku 6 pasziuuHvix cpeoax.
Onekmpuueckuii.  mox. Ycinoeus cywecmeo8amusi  31eKMpuyecKkoco - moxd.
Hcemounuxu moka. Cuna moxa. IlocmosinHwlli mok.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LernH.

DIIEKTPUYECKOE CONPOTUBIIEHUE. Y IeTbHOE CONTPOTURIICHNE BEIECTBRA.
[TocnenoBarenbHOE, TApaICIbHOE, CMEIIIAHHOE COCIMHEHUE TTPOBOTHUKOB.



PaGora oanektpuueckoro Toka. 3akoH JDxoyns-Jlenna.  MoIHOCTH
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYLIAs CUJIa U BHYTPEHHEE CONPOTUBIEHUE MCTOYHMKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JIeKTpHUYecKoi 1enu. KopoTkoe 3ambIkaHue.

DOneKkTpoHHass  MPOBOJAMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIIEHUS METANIOB OT TeMneparypbl. CBEpXITPOBOIUMOCTD.

DNeKTpuYeCcKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynpoBOTHUKH. CobcTBeHHast " pUMecHas MPOBOAUMOCTD
noJIynpoBoIHUKOB. CBOMCTBA p-n-nepexona. [lomynpoBogHUKOBbIE TPUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpax M paciuiaBax 3JIE€KTPOIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLUALIMS. DIEKTPOIIU3.

OnekTpuueckuii Tok B razax. CamMOCTOSITENIbHBI M HECaMOCTOSTEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIIEpMETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AJEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOI,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYNPOBOIHUKOBBIN IUO]], FraIbBaHUKA.

Jlemoncmpayuu.

N3mepenune cuibl TOKa ¥ HAIPSKEHUSL.

3aBUCHUMOCTh CONPOTUBJICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JIJINHBI,
IJIOLIAIY MTOTIEPEYHOTO CEUEHUSL U MaTepUaAIIa.

CmeniaHHOE COeAMHEHNE MPOBOJHUKOB.

[IpssMoe wu3MepeHue >IeKTpOIBHXKYyIIed cuibl. KopoTkoe 3amblkaHue
rajbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTH DIIEKTPOJIUTOB.

HckpoBou pa3psia ¥ IPpOBOAUMOCTb BO3AyXa.

OIHOCTOPOHHSISI MPOBOJIMMOCTD JIMO/IA.

YyeHndyeckuit SKCIIepUMEHT, J1a00paTOpHbIE PaOOTHI

N3ydeHne cCMEaHHOTrO COeIMHEHUS PE3UCTOPOB.

N3mMepenune 35eKTpOABUIKYILEN CUIIbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO
COIPOTUBJICHUS.

Habmonenue snexTpomsa.

MesxnpenMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBIsIeTCs ¢
YYETOM COJEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMOJOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MexxnpeaMeTHbIE TOHATHS, CBS3aHHBIE C H3YYEHMEM METOJOB HAy4YHOI'O
MO3HAHUS: SIBJICHUE, HAY4YHBIM (aKT, TUNOTE3a, (u3NyUecKas BEJIWYMHA, 3aKOH,
Teopusi, HAOJIIOIEHUE, DKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

MaremMatuka: penieHue CUCTeMbl ypaBHEHU, JuHeHas GyHKUus, napadoia,
runepOoia, uX Tpa@ukd U CBOWCTBA, TPUTOHOMETPHYECKUE (PYHKIIMU: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
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BEKTOPBI U X IPOEKIUH HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonorusa: MexaHuyeckoe IBMXKEHHE B KUBOM mpupone, auddysus, ocMoc,
TErI000MEH >KMBBIX OPTaHM3MOB (BHJIbI TEILIONEpEaayuu, TEIUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

XuMus: JUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs MAaccCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEU M
ra3oB, DJJIEKTPUYECKHME CBOMCTBA METAJLIOB, AJIEKTPOJIMTHYECKAS AMCCOLMALNS,
rajbBaHHUKA.

['eorpadusi: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonorus: nmpeoOpa3oBaHuEe IBHKEHUN C UCIOJIB30BAHUEM MEXAHU3MOB,
y4eT TpPEHHUS B TEXHUKE, MOJIIWIHUKHN, HCIOJb30BAHME 3aKOHA COXPAaHCHUS
UMIIyJIbca B TEXHUKE (pakera, BOAOMET W JAPYrU€), JABHUratelib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHHUK, KOHIUITMOHED, TEXHOJIOTUU
MOJYYEHHS] COBPEMEHHBIX MATEPHATOB, B TOM YHCJIE HAHOMATEpPUAJOB, H
HAaHOTEXHOJIOTUH, BJIEKTPOCTATHUYECKAs 3allluTa, 3a3€MIICHHUE JJIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIE npuoOOpkI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJIbBAHUKA.

11 knacc
Pazoen 4. dnekmpoounamuxa.

Tema 3. Macnumnoe none. nekmpomacHUMHAS UHOVKYUSL.

[ToctostHHbIE MarHuThl. B3anmMoaencTBre MOCTOSIHHBIX MATHUTOB. MaraHuTHoe
rose. BeKTop MarHuTHOM MHAYKLIMU. [IpuHIUII CyTIeprio3uiuu MarHuTHBIX ITOJIEH.
Jluaum MarHuTHOM uWHAyKUMU. KapThHa JHMHUKA MarHUTHOW HHAYKUMM TIOJIS
ITOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1oJie TNpPOBOAHMKA C TOKOM. KapTuHa nuHUN HMHAYKIUU
MAarHUTHOTO TOJSl JUJIMHHOTO MOPsIMOrO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKX ¢ TOKOM. OnbIT Dpcrena. B3anmoaericTBre mpoOBOJHUKOB C
TOKOM.

Cuna AmMnepa, ee MOJlyJIb ¥ HallpaBJICHUE.

Cuna JlopeHiia, ee MOZyJib U HampaBJeHUE. [[BUKEHHE 3apsSy)KEHHON YaCTHUIIBI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cumel Jlopenia.

SIBnieHue AIEKTpOMAarHUTHOM WHAYKIMU. [lOTOK BEKTOpa MarHUTHOU
WHAYKIUU. OJEKTPOJABHKYIIAs Cuila WHAYKIMU. 3aKOH BJIEKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe mMoJie. DJIEKTPOJBHXKYILAs CHJIa WHIYKIUU B
MIPOBOJIHUKE, IBUKYLIEMCS MTOCTYIIATEIBHO B OJJTHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHnykTuBHOCTB.  fIBNEHHME CaMOMHAYKUMHU. OJIEKTPOJIBHXKYILNAs  CHJIA
CaMOMHIYKIIUU.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrue yCTPOMCTBA M MPAKTHYECKOE TMPUMEHECHHUE: MOCTOSHHbBIC
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MArduTbl, OJCKTPOMAIrHUTLI, OJCKTPOABUIATCIIb, YCKOPHUTCIU OSJICMCHTAPHLBIX
JacTull, MHAYKIIHOHHAA I1CYb.

Llemoncmpayuu.

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O My4YKa MarHUTHBIM TOJIEM.

JIvHUM UHAYKIIMA MAaTHUTHOTO TOJISL.

B3aumonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTb AJIEKTPOABUKYIIECH CUIIbI UHIYKIIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOT'O MIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

YyeHn4ecKkuil SKCIIEPUMEHT, JIa0OpaTopHbIe PabOTHI.

N3ydyeHne MarHuTHOTO MOJIs KaTYLIKH C TOKOM.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue aBICHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

Paszoen 5. Konebanus u 6onbl.

Tema 1. Mexanuueckue u s1eKmpomMacHumHsle Ko1eOanusl.

KoneGarenbnast  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
[Mapmonnueckue konebanus. Ilepuosa, yactora, amrmutyna u ¢asza KojeOaHUM.
[IpyxrHHBIN MaATHUK. MaTeMaTU4eCKU MasTHUK. YPABHEHUE TapMOHUYECKUX
konebanwuii. [IpeBparieHue sHEpruu Npyu rapMOHUYECKUX KOJICOaAHUSIX.

Koneb6arenbubiit  koHTYp. CBOOOJHBIE 53JIEKTPOMAarHUTHBIE KoJieOaHUS B
UJIeaIbHOM KO0JIEOATEIbHOM KOHTYpE. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU W
ANEKTPOMATHUTHBIMU KoJieOaHusiMH. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPrUu B UJI€ATBHOM KO0JIE0ATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux koyieOaHusX. BhIHYKIEHHbIE MEXaHUYECKUE
KoJjebanus. Pezonanc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHbIE KOJICOaHMsI.

IlepemenHblii  TOK. CUHYCOMZANbHBI TMEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ U JACHUCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKa H
HaIpsKEHUSL.

Tpancdopmarop. IIpousBoncTBO, nepeaadya U MOTPEOIICHUE DIEKTPUUECKON
DHEPruu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHEpruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOSHEPTUU B IOBCETHEBHOM KU3HMU.

TexHuyeckre yCTPOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: DIIEKTPUUYECKUI
3BOHOK, T'€HEPATOP NMEPEMEHHOTO TOKA, IMHUU dJIEKTpOIIepe1ay.

JlemoHCcTpanum.

HccnenoBanue mapamMeTpoB KoieOaTenbHOM CHUCTeMbl (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HalGmronenue 3aryxaromnmx KojieOaHui.
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HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGmronenue pezonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHNs.

OcumwimorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA M HAITPSIKEHUS OT BPEMEHU) JIJISI
AIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mipu MOCIIEIOBATEIBHOM COEIUHEHUM PE3UCTOpPA, KATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mojienb TUHUYN JICKTpOonepeayn.

YyeHn4yeckuil SKCIIEPUMEHT, JIa00paTOpHBIC PAOOTHI

HccnenoBanne 3aBUCUMOCTH TIEpHOIa MaJIbIX KoJIeOaHHUM rpy3a Ha HUTH OT
JTMHBI HUTH U MacChI Tpy3a.

HccnenoBanne nepeMEHHOro TOKa B 1IETH U3 TTOCIEA0BATEILHO COCTMHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 21€KMpoOMaASHUMHbBIE GOJIHBL.

MexaHnueckue BOJIHBI, YyCIOBHS pacnpoctpaneHusd. llepuon. CkopocTs
pacrpocTpaHeHuss W JJuHA BOJIHBL [lomepeuHble W NOPOJOIBHBIE  BOJIHBI.
NuTtepdepenius u udppaxiims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora ToHa. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3ITyUYE€HUS DIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanms BexktopoB E, B, v B anekTpomarautHoi BosHe. CBONMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHE, MpeoMIICHHE, TOsSpu3aius, JUppaKius,
unTepdepenus. CKOpOCTh EKTPOMArHUTHBIX BOJIH.

[IIxkana 3J1EKTpOMArHUTHBIX BOJIH. [IprMeHEHMEe 3JEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHLIMIIBI paIUOCB3U U TeNEBUACHU. Paqnonokanys.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpEebl.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIBTPA3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, pazjap,
paguoNpUEMHHUK, TEIEBU30p, aHTeHHA, Teliepon, CBY-neusb.

Jlemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabroieHue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue nareppepeHnu u 1uppakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmoienue cBsi3u TpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAON U
4acTOTOU KojeOaHui.

HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, ITPEJIOMIICHHE,
noJisipu3anus, rudpakuus, uaTepdepeHIus.

Tema 3. Onmuxa.
I'eomerpruueckas ontuka. I[IpsAMonMHENWHOE pacHpOCTpaHEHUE CBETa B
oaHopoaHou cpeae. JIyd ceera. ToueyHbI HCTOYHUK CBETA.
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OTtpaxkenue cBeta. 3aKOHBI OTpakeHUsI cBeTa. [locTpoeHue m3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPETOMIICHUS CBEeTa. AOCOITIOTHBIN TTOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroyi MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CrioxxHbIil cocTaB O6enoro ceeta. LBer.

CobOuparoriie 1 pacceuBaronive JuH3bl. ToHkas smH3a. DoOKycHOe
pPAcCTOSIHUE M ONTHYECKas cujia TOHKOM JuH3bl. I[locTpoeHue uzoOpaxkeHuil B
coOuparolux U paccerBarolux nuH3ax. Gopmyna TOHKOW JAMH3BI. YBelWYEHUE,
JABAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKOM ONTHKHU.

BonnoBass onrtuka. HWurepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCHMYMOB M MHUHUMYMOB B HHTEpP(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakaus cBera. [JudpakuuoHHas pemieTka. YcaoBHe HaOIIOIECHUS
IJIaBHBIX ~MAakCHMyMOB IIpU IaJ€HHA MOHOXPOMAaTHYECKOIr0 CBETa Ha
TUGPaKIIMOHHYIO PEIIETKY.

[Tosstpusanus ceera.

TexHHueckre yCTpPOMCTBA W MNPAKTUUECKOE NPUMEHEHWE: OYKH, JIyNa,
doToannapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOJSIPOUI.

Jlemoncmpayuu.

[IpsamosnHetHOE pacnpoCTpaHEHHE, OTPAXKEHHE U MPETOMJIEHUE CBETa.
OnTtuyeckue MpuOOPHI.

[TosmHOE BHYyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

WccnenoBanue cBOMCTB N300paykKeHU B JIMH3AX.

Mopaeny MUKPOCKOTIA, TEJIECKOIIA.

Habmonenue nunrepdepeHiu ceera.

Habmonenue nudpakiuu ceera.

HaGnronenue nucnepcuun cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TIPU3MBI.

[Tonyyenue cnexkTpa ¢ NOMOUIBIO0 JU(PAKIIMOHHON PEIIETKH.

Habmronenue nossipuzanuu cBeTa.

YueHnueckui SKCIEPUMEHT, 1a00paTOpPHbIE pabOTHI

N3MmepeHue nmokazartess mpeioMIIeHUs CTEKJIa.

UccnenoBanue cBOMCTB N300paKeHUM B JTMH3aX.

Habmronenue aucnepcuu cBeTa.

Pa3zoen 6. Ocnoswi cneyuanvHotl meopuu OMHOCUMENbHOCU.

I'panuubl  OPUMEHMMOCTH  KJIACCHMYECKOM  MexaHuku.  Iloctymnatel
CIICIMAJIbHOW TEOPHUHM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJSL CKOPOCTH
CBETa B BAKyyM€, IPUHIIMIT OTHOCUTEIIBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU M COKpAIECHUE
JUTUHBI.
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9HCpFI/IH 1 UMITYJIbC peJIHTPIBPICTCKOﬁ HJaCTHUIIbI.

CBsi3b MaccChl C PHEPTUEH U UMITYJILCOM PEISTUBUCTCKONW YACTHUIBl. DHEPTUs
MTOKOS.

Pazoen 7. Keanmosas ¢uzuxa.

Tema 1. Dnemenmol KEAHMOBOU ONMUKU

®oronsl. Popmyna [Inanka cBsi3u sHEpPruu POTOHA C €r0 YaCTOTOU. DHEprus
U UMIYJIbC POTOHA.

OTtkpsiTue u uccnenoBanue ¢porordpdekra. Onbitel A.I'. CroneroBa. 3aKOHBI
doTordpdexra. YpaBuenune DiHmTerHa s dotodddexra. "Kpacnas rpanuna
dboTorddexra.

Jasnenue ceera. OnwiTel I1.H. JleOenena.

XHMMHUYECKOE JICCTBHUE CBETA.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: (HOTOAIEMEHT,
doromaTuuk, comHeuHas Oatapesi, CBETOAHO/I.

Jlemoncmpayuu.
®oTo3(ddeKT HAa YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekTa.
CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma.

Monens atroma Tomcona. Onbitel Pesepdopaa mo paccessauio @ -gacruir.
[Inanerapuass moxens aroma. Iloctynatel bopa. M3nydeHue u moriomieHue

(OTOHOB TpHM TEpexoje aToMa C OJHOTO YpPOBHS JHEPruuM Ha Apyrou. Bumw
cnekTpoB. CIIEKTp YpOBHEM SHEPTUH aTOMa BOAOPO/IA.

BosnnHoBele cBoiicTBa yacTuil. Bonnsl ae bpoiss. KopnyckyisipHO-BOJIHOBOM
Iy aJIA3M.

CrioHTaHHOE U BBIHYKICHHOC U3JIYYCHHUC.

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE INPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMITbIOTED.

Jlemoncmpayuu.

Monens onbita Pezepdopa.

Onpenenenre JIUHBI BOJHBI Jlazepa.

Habmronenue nuHeRyaThIX CIIEKTPOB U3ITYUEHUS.
Jlazep.

YyeHn4ecKkuil SKCIIEPUMEHT, JIa0OpaTOpHbIC PabOTHI.
Habmronenue nuHEHYaTOrO CIIeKTpa.

Tema 3. AmomHoe s0po.

OKCIEPUMEHTBI, JT0KA3BIBAIOIIUE CJIOKHOCTh CTpoeHus sapa. OTKpsITHE
panuoaktuBHoctd.  OmbiTel  Pesepdopma  mo ONPENCIICHUIO  COCTaBa
panuoakTuBHOTO wu3nydeHus. CpoiictBa anbda-, Oera-, raMMa-H3Iy4eHHUS.
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Bimsinue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TPOTOHA U HEWTpoHa. HykioHHas Mojens siapa [ eizenOepra-
NBanenko. 3apsy sapa. MaccoBoe uucio saapa. M30Torsl.

Anbda-pacniafi. DJIEKTPOHHBII M TO3UTPOHHBIA Oera-pacman. ['amma-
U3JIydeHHE. 3aKOH PaJMOaKTUBHOIO pacra/a.

OHeprus cBA3M HyKJIOHOB B siape. S nepHble cuibl. JlepekT maccsl sapa.

SnepHble peakuuu. JleneHne u CUHTES szIep.

Anepnsiii peaktop. TepmosaepHbiii cuaTe3. [IpoOaeMbl U mepcrneKTUBbI
AIEPHON SHEPTETUKHU. DKOJOTMYECKHAE ACTIEKTHI SAEPHON IHEPTETHKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTtonbl HAOJIIOEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHL.

dyHaamMeHTallbHbIC B3auMOJIeHCcTBUSA. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHuyeckue ycTporucTBa U NPaKTHYECKOE MPUMEHEHHE: TO3UMETP, Kamepa
BuiibcoHa, sigepHbiil peakTop, aToMHas bomoa.

Jlemoncmpayuu.

CueTurK MOHU3HUPYIOIIHNX YACTHII.

YyeHn4ecKkuil IKCIIEPUMEHT, JJa0OpaTopHbIe PaOOTHI
HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTorpadusim).

Pa3zoen 8. dnemenmur acmpornomuu u acmpoghusuxu.

DTanbl pa3BUTUs aCTpoHOMUU. [IpUKIaIHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Be3gnoro Heba. Co3Be3ausi, sSipku€ 3Be3/bl, IJIAHETHI, UX BUIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Counnne. CosiHewyHass akTUBHOCTh. Mcrounuk sHeprum CojHIla W 3BE3.
3Be3/1bl, UX OCHOBHBIC XapaKTEpHUCTUKU. JnarpamMma '"cHekTpajbHBIM Kiacc -
CBETHUMOCTB'". 3BE3[lbl TJIABHON IOCJIENOBATEIbHOCTH. 3aBUCUMOCTH 'Macca -
CBETHUMOCTB'" 71l 3B€3]] TJABHOW IMOCJIEAOBATEILHOCTU. BHyTpeHHee cTpoeHHue
3Be3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKJICHUHU U 3Bodounu ColiHIa U
3BE€3/1. DTaIlbl )KU3HU 3BE3]1.

Mineunsin [lyte - nHama [anaktuka. Ilomoxenme u nemxenue CosiHIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuky U KBazapbl. UepHbIE ABIPHI B siApax
rajgaKTHK.

Bcenennas. Paciimpenue Beenennoit. 3akon Xa06ia. Pa3beranue rajiakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITyUECHUE.

MacmrabHas ctpykTypa Beenennoii. MertarainakTuka.

Hepemiennsie mpoOaeMbl aCTPOHOMHUH.

Yyenuyeckre HaOIIOACHUS.

HaGnroneHnuss HEBOOPY>KEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN JJI ONpe/iesieHUs MOJI0KEeHNU HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEBEPHOIO MOJTYIIAPHS U IPKUE 3BE3/bI.

HaGmronenus B Teneckon JIynsl, mianet, Mieunoro Ilytu.
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Oboobwarowee nosmopetue.

Ponp ¢u3uku W acTpOHOMHMM B SKOHOMHMYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M ATHYECKON cepax AesTEIbHOCTH YeIOBEKa, pOJib U MECTO (PU3HUKH
U aCTPOHOMHH B COBPEMEHHOI HayYyHOU KapTUHE MUpPA, POib GU3HUYECKON TEOPHH
B (OpPMUPOBAHHUU TMPEACTABICHUNH O (QU3MUECKOW KapTHUHE MHpa, MECTO
¢bu3nyecKkoil KapTUHBI MUpPA B OOIIEM PATYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUN O PUPOJE.

MexnpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs €
YY4E€TOM COJIEPIKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTEeMaTHKH,
OuoNoTUN, XMMUH, reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIe TOHSTHS, CBA3AHHBIE C M3YYEHHEM METOJ0B HAYYHOIO
MO3HAHUS: SIBICHUE, HAY4YHBIM (aKT, TUMOTE3a, (u3nuecKkas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

MaremaTuka: pelIeHHME CUCTEMbl ypaBHEHUM, TPUTOHOMETPUYECKUE
(YHKLIHMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOJIECTBO, BEKTOPbl M WX IMPOEKIMU HA OCH KOOPJMHAT, CIO0KEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIMNA, NPU3HAKK TOA00US TPEYroIbHUKOB,
ompeIesICHHUE TUIOMAIU TIIIOCKUX (Uryp u oobema Tell.

buonorus: snekTpuyeckue SBICHHS B KUBOW MPHUPOJE, KoyeOaTeabHbIE
JIBUXEHHUS B )KUBOWU MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJE, IEUCTBHE
pajualy Ha )KUBbIE OPTaHU3MBI.

XUMHUS: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPbIX
T€J, MEXaHU3Mbl OO0pa30BaHUs KPUCTALNIMYECKOM PpEUIETKH, CIEKTPabHbBIN
aHaIu3.

['eorpadusi: MarHuTHble TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
(oTOCHhEMKA 36MHOM TOBEPXHOCTH, MPECKA3AaHUE 3EMIICTPSICEHU .

TexHoyorusi: JIMHUM DBJEKTpONEpPEAady, TEHEpaTop IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATEb, WHIYKIIMOHHAS T€4Yb, pajiap, paJAHONpPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, mpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
CoJIHEeYHas OaTapes.

3. IInanupyemvie pesyrbmamvl 0CBOeHUsT paboyell NpPocpamMmbl  Y4eOHO20
npeomema "@uzuka" (6azo6vili yposeHv) HA YpPOBHE CpedHe20 0OwWe2o

0bpazosanusl
OcBoenune yueOHOTO mpenMera "duszmka" Ha ypoBHE cpeaHero ooOmero ooOpa3oBaHUS
(6a30BBIif ypOBEHB) OOecreYnBaeT AOCTIKEHHE CIEIYIOIUX JTUYHOCTHBIX, METApPEAMETHBIX H

IpEeIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

Jluunocmuvle pezynbmamul  OCBOCHUS ydeOHOTO mpeamera "duznka'
OTPaXalOT TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUCHTAllUM, TIO3UTUBHBIX BHYTPEHHHX  YyOEKICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OTIBITA U ONBITA AEATEILHOCTH B MPOLIECCE pea3allMid OCHOBHBIX HAIlPaBICHUM
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BOCITUTATEIBHOU JEATEIBLHOCTH, B TOM YHCJIE B YACTH:

1) rpa’k1aHCKOrO BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUYAIOLIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUKUCKOT0 OOIIECTBA;

OPUHATHE  TPAJULUOHHBIX  OOIICYETIOBEUECKUX T'YMAaHUCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX TPAXKTAHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYINPABIECHUH B 00pa30BaTeIbHON OpraHU3aliiy;

yMEHHUE B3aHMOJIEHCTBOBATH C COIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKUUSAMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NaTpuOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON IpaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXEHUSIM
POCCHICKHX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B
NEeATENBHOCTH YYEHOIO;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUMBOIO OYAYIIETro;

4) 3CTETUYECKOT0 BOCITUTAHMUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucCyIIero pu3nveckon HayKe;

5) TpyZAOBOr0 BOCHHUTAHMSL:

MHTEpEC K pazNu4HbIM cdepaM NpoPecCHOHATBHON IESTENbHOCTH, B TOM
YICJIE CBA3AHHBIM C (PU3UKOM U TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BBIOOD
Oynymieit mpodeccuu 1 peain30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOpa30BaHUIO B 00JIaCTU
(bU3UKHN Ha IPOTSKEHUH BCEH KU3HU;

6) PKOJIOTUYECKOTO BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh AIKOJOTUYECKON KYJIbTYPhl, OCO3HAHHE TJ00ATBHOIO
XapaKkTepa SKOJOTUYECKUX POOIIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE JIEUCTBUNA B OKPYKAIOUIEH CpeZle HA OCHOBE
3HAHMUA LEJIeW YCTOMYUBOIO pa3BUTHSI YEJIOBEYECTBA;

Pacimimpenue omnbiTa JEATENTbHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUM 110 (PU3HKE;

7) LEHHOCTH HAYYHOT'O MTO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTH HAyYHOW JESTENbHOCTH, TOTOBHOCTH B HPOLECCE
u3ydeHuss (U3MKU  OCYLIECTBISATH  MPOEKTHYHD M HMCCIEIOBATEIBCKYIO
NEeATENbHOCTh HHJIMBUIYaIbHO U B TPYIIIIE.

B npouecce 1ocTHkeHUs IMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaAMMBI 110
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dbu3uke IS YPOBHSI CpeaHEero ooOmero oOpa3oBaHus Yy OOydarouuxcs
COBEPILIEHCTBYETCSA AMOIMOHAJIbHBIN UHTEJIEKT, peAnoaararonuii
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHON SMOIMOHAIBHON Cephl,
OBITh YBEpEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs, BKIIOYAIONIET0 CAaMOKOHTPOJb, yYMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJIEHHE, CIOCOOHOCTh aJaNTUPOBATHCI K
HMOILIMOHAIBHBIM U3MEHEHHSIM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTHXEHUIO LIETH U
ycrexy, ONTUMHU3M, WHUIMAaTUBHOCTh, YMEHHE JEHCTBOBATh, MCXOAS M3 CBOHUX
BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSHUE
APYTUX, YYUTBIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHs, CIOCOOHOCTh K
COUYBCTBHIO M CONIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CIIOCOOHOCTH BHICTPABATh OTHOIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, POSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

Memanpeomemnvie pesynrbmamusl OCBOCHHUS MPOTPAMMBI CPETHETO OOIIEeTOo
00pa30BaHUsI OTPAXKAIOT:

OBnasieHne yHUBEpCAIbHBIMH TO3HABATEIILHBIMU JCHCTBUSIMH:

1) 6a30BBIC JIOTUYECKUE TCHUCTBUS:

CaMOCTOSATENbHO  (OPMYJIUpOBaTh W aAKTyallM3UPOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEAeNATh e ACeSATeNIbHOCTH, 3aJaBaTh MNapaMeTpbl U KPUTEPUU HX
JOCTUKECHHUS,

BBISIBJISITh  3aKOHOMEPHOCTM M TMPOTHBOPEUMsS B  PacCMaTpPUBAEMBIX
(bU3MYECKUX SBICHUSAX;

pa3pabaThIBaTh IJIaH PEIICHHS MPOOIEMbI C YIETOM aHAIM3a UMEIOLIUXCS
MaTepHAIbHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B ICSTEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN JEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMOJHATh Pa0d0OTy B YCIOBUAX PEATILHOTO, BUPTYAJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aMMOJCHCTBHSI,

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbI€ UCCIIEIOBATENBCKUE ACHCTBUS:

BJIaJIeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSIMU M METOJaMU
(bu3nYeCcKoi HAYKH;

BJIa/IETh HAaBBIKAMH Y4EOHO-MCCIIEA0BATEIbCKOM M MPOEKTHOM NEATEIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOro COJIEp)KaHUS, MPUMEHEHUIO Pa3IUUHbIX
METOJIOB MO3HAHUS;

BJIQ/JIETh BUJAMHU JI€ATEIBHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAlNM, TPEOOPA30OBAHUIO W TMPUMEHEHHIO B Pa3IUYHBIX yUeOHBIX
CUTYalIMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;
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BBISIBJISITh TIPUYMHHO-CIICJICTBEHHbIE CBSI3M W aKTyallM3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIIOTE3y €€ pEeILIEHHUs, HaXOAUTh apryMEHThl JIsl JI0Ka3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhl K KPUTEPUHU PEIICHHUSI;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJI€ PEIICHUS 3aJauyd  Pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OPMYyIHUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESTETLHOCTH, B TOM YHCIIC TIPU U3yUYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTHh 3HAHUA 10 (U3NKE B MPAKTUYECKYI0 00JIacTh
KU3HENIEATSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPE/IJIaraTh OPUTUHAIIBHBIE TIOJIXO0/IbI ¥ PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uHbOpMaITHECi:

BIIJICTh HABBIKAMH TOJydeHHs] WHGOpMAIUK (HU3UIECKOTO COACPNKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBISATH IIOWCK, aHAJU3,
CUCTEMATHU3AIMI0 W WHTEPIPETANUI0 WH(OOpPMAIMU Pa3IWYHBIX BUIOB U (PopM
MIpECTABJICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIONIB30BaTh  CPEACTBA  HMHPOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aI[MOHHBIX
3a/1a4 ¢ COOJIOJICHHMEM TpeOOBaHUN HSProOHOMHUKHU, TEXHUKH O€30MMaCHOCTH,
TUTHCHBI, PECypcocOepeeHHUs, TPaBOBBIX H JTHYECKHMX HOPM, HOPM
nH(}OpPMAITMOHHOM 0€30T1TaCHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COACPKAHUA B PA3TUUHBIX (opMarax cC
y4€TOM Ha3zHa4YeHUs UHPOPMAILIUU U TEJICBOM ayIUTOPHUH, BEIOUpAst ONTUMAIIbHYIO
dbopMy TIpeACTaBICHUS U BU3YAIH3AIUH.

OBnajzieHue YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSIMU:

1) oGmeHue:

OCYIIECTBIISATh OOIICHNE HA YPOKaX (PU3MKU U BO BHEYPOUHOU ACATEIHHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallMd U CMSTYATh
KOH(JIUKTBI;

Pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCMOJIb30BaAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMECTHAsI ICSITENbHOCTb:

MOHUMATh U MCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYaTbHOU
paboThI;

BBHIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIUX
MHTEPECOB, U BO3MOKHOCTEH Ka)KJOT0 YJeHA KOJUIEKTHBA;

MPUHUMATh  IIEJTM  COBMECTHOH  JCATCIBHOCTH, OPTaHHU30BBIBAaTH U
KOOPJAWHHUPOBATH JIEMCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JIEHCTBUM,
pacnpeneniaTb PO C yY4eTOM MHEHUH YYaCTHUKOB, OOCYKIaTh pPE3yJIbTAaThl
COBMECTHOU paboThI;
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OLICHMBATh Ka4€CTBO CBOETO BKJIAJIa U KaXKIOT0 YYaCTHUKA KOMAH bl B OOLIUH
pe3yNbTaT 1Mo pazpadOTaHHBIM KPUTEPUSIM;

npejjlaraTh HOBBIE TIPOEKTHI, OLICHMBAaTh HAEH C IO3UIMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3IUUYHBIX
CUTYaIUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHUBHBIM.

OBnazieHNE YHUBEPCATIbHBIMU PETYIATUBHBIMU JEHCTBHSIMMU:

1) camoopranuzanus:

CaMOCTOSITENIbHO OCYUIECTBIIATH MO3HABATEIbHYIO JEATEIBHOCTh B 00JacTH
GU3MKM W acCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATENIbHO COCTaBIJIATh IUJIAH PELIEHUS PACUYETHBIX M KadyeCTBEHHBIX
3a]a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIupsaTh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX NMPEANOYTCHUIA;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, Opath Ha ce0s
OTBETCTBEHHOCTh 3a pELICHHUE;

OLICHUBATh MMPUOOPETEHHBIH OIBIT;

Croco0CTBOBaTh (DOPMUPOBAHWIO U TPOSBICHUIO JSPYIUIMA B 00JIacTU
(Y3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIIAJETh  HaBbIKAMU  I[O3HABATEJIbHOM  peQIeKCMU  KaK  OCO3HAHMUS
COBEpILIAEMbIX JIEMCTBUII M MBICIUTEIbHBIX MPOILIECCOB, WX PE3YJbTATOB U
OCHOBAHUM;

MCIIOJIb30BaTh MpUEMbl pedieKCUH ISl OLUEHKH CUTYyallud, BIOOpa BEPHOIO
peLIeHMUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO NMPHUHUMATh PELICHUS MO UX CHWKECHMIO;

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAJIM3€ PE3YyJIbTaTOB
NEeSTENBHOCTH.

3) npuHsTHE CE0S U IPYTHUX:

NPUHUMATh ce0sl, MOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBhl JIPYyTUX MpU aHAIM3€ pe3yJbTaTOB
NEeSTEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKY.

IIpeomemuvbie pe3ynomamsl OCBOSHHS IPOrpaMMBbI 110 (hU3HUKE.

10 knacc:

JEMOHCTPUPOBATh Ha NPHUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbI MHPA, B PA3BUTHUU COBPEMECHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU NESITENBHOCTH JIFOJEH;

YUUTHIBaTh TPAHULBI MPUMEHEHHUS U3YYEHHBIX (U3MUYECKUX MOJENeH:
MaTepuagbHas TOUKa, MHEpIHaIbHAs CUCTEMA OTCUeTa, aDCOIIOTHO TBEPIOE TEIO,
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UJCIbHBINA Ta3, MOJIEJIN CTPOCHUS Ta30B, KUIAKOCTEH U TBEPIbIX TeJN, TOYSUHbIN
AIIEKTPUUECKUH 3apsij MpU pelIeHUH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (U3NYECKUE SBICHUS (IPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHHUS BeEUIlecTBa U
AIIEKTPOJMHAMUKHM:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJIEHUE TeN, IBUKEHHE IO OKPY>KHOCTH, WHEPIHS,
B3auMojieiicTBue Tei, Auddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHHUE KUIKOCTEH
Y TBEPJBIX TeJ, U3MEHEHHE 00beMa TeJl MPU HarpeBaHuU (OXJIaKIEHHUH ), TEIIOBOE
paBHOBECHE, MCIApeHue, KOHAEHCAlus, MJIAaBJICHHE, KpUCTAUIU3alus, KUIEHUE,
BJIQKHOCTH BO3/yXa, MOBHIIICHNUE JABJICHUS Ta3a MPU €r0 HArpeBaHUH B 3aKPHITOM
cocyzle, CBSI3b MEXAy TMapaMeTpaMHd COCTOSHHS Tra3a B M30MpPOIeccax,
AIIEKTPU3ALINS TN, B3aUMOJICHCTBUE 3aps/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBUYKEHUE, HCIOJB3Yys (PU3NYECKUE BEIUUYHMHBI:
KOOpJIMHATa, MyTh, MEpEeMEIIeHHe, CKOPOCTb, YCKOpEHHE, Macca Teja, CuJa,
UMITYJIbC Tella, KHHETUYecKasi HEeprusi, MOTeHIUAIbHas YHEPIHsi, MEXaHUYeCcKast
paboTa, MexaHM4YecKas MOILHOCTb, IPU OMNUCAHUHM MPaBUJIbHO TPAKTOBATh
(bu3MYeCKUi CMBICT HCIOJNB3YyEeMbIX BEIMYMH, MX OOO3HAYCHHS W €IWHHUIIBI,
HAXOAUTh (DOPMYIIBI, CBSI3BIBAIOIINE AAHHYIO (U3MUECKYIO BEJIUYUHY C JIPYTHMH
BEJIMYUHAMU;

ONHUCHIBATh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TN M TEIJIOBBIC SIBJICHUS,
UCIONB3YSl (U3MYECKHE BEJIIMYMHBL JaBJICHHE Tra3a, TeMIlepaTrypa, CpeaHss
KMHETUYECKasi SHEPTUs XaOTHUYECKOTO JBIKEHHUS MOJIEKYJ, CPEIHEKBaApaTUIHAS
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTH, BHYTPEHHSAS JHEprus, padoTa Trasa,
KOA((UIIMEHT TOJIE3HOTO JEWUCTBUS TEIUIOBOTO JBUTATENs; MPH OMHCAHUU
MPaBWIBHO TPaKTOBaTh (DU3MUECKUHA CMBICT HCIOJb3YEMBbIX BEJIUYUH, UX
0003HAYEHHS W CIWHUIBI, HAXOAWTh (OPMYINBI, CBS3BIBAIOIINE JaHHYIO
(bu3MYECKyIO BETMUNHY C APYTUMU BETUIUHAM;

OIUCHIBATh U3YUYEHHbIE SJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U ANEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMUYMHBL AJIEKTPUUECKUI 3aps,
AJIEKTPUYECKOE T10JI€, HANPSHKEHHOCTD IOJIs1, MOTEHIMAJ, Pa3HOCTh MOTEHIINAJIOB;
OpU ONHCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYECHMsS] M EJMHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 GU3UYECKYI0 BEIUYHUHY C IPYTUMH BEJIMUYUHAMU,

aHAIM3UPOBaATh (U3UYECKUE TPOLECCHl W SIBICHUSA, WUCIONB3Ys (pU3uMuecKue
3aKOHBI U NPUHLMIBL: 3aKOH BcemupHoOro tsarorenus, I, I n III 3akonsr HerotoHa,
3aKOH COXpAaHEHHUS MEXAHMYECKON OJHEpPruH, 3aKOH COXPAHEHUS WMITYJIbCa,
IOPUHIIUIT CYMNEPIO3UIUN CHJI, TPUHLHUI PABHOIMpPABUS HHEPLHUATBHBIX CHCTEM
OTCYETa, MOJICKYJISIPHO-KUHETHUYECKYI0 TEOPHI0 CTPOCHUS BEUIECTBAa, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON IHEPrUU TEIUIOBOIO JBUXKEHUS MOJIEKYI C
a0COJIOTHOM TeMImepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOr0 3apsna, 3akoH KyloHa, Npu 3TOM pa3ivyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHHE U YCIIOBUS (TPaHMIIb,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U
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TEXHUYECKUX YCTPOWCTB; paszivyaTh YCJIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B
MOBCEAHEBHOM JKU3HU;

BBITIOJTHSTh OKCHEPUMEHTHI M0 HWCCICAOBAHUI0 (DU3UYCCKUX SIBICHUN W
IIPOLIECCOB C HCHOJB30BAHUEM IMPSMBIX, U KOCBEHHBIX W3MEPEHUW, MPHU ITOM
dbopmynupoBaTh MpoOJieMy/3aady ¥ TUMOTE3Y YYEOHOTO JKCIIEPUMEHTA,
co0upaTh YCTAaHOBKY W3 MPEUIOKEHHOIO O0OpYAOBAaHUS, MPOBOAUTH OIBIT U
(GhOopMyIHpPOBATH BHIBO/IBI,

OCYILECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPECHUS (DU3NUYECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH NOTPEIIHOCTEN U3MEPEHUN;

UCCIEIOBATh  3aBUCUMOCTH  MEXIy  (U3WYECKMMH  BEIWYMHAMHU  C
WCIIOJB30BAaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(bUKCUpPOBAaTh pE3yJbTaThl TMOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B
BUJIe TaOJIUII U TPaQUKOB, AENaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJiroaTh TpaBuUiia OE30MacHOr0 TpyJa MPU MPOBEIACHUU HCCICIOBAHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM W MPOEKTHOU
JESATENBHOCTH C MCHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
0o00opy1oBaHUs;

pemaTrh pacyeTHble 3a7a4ud C SBHO 3aJaHHON (PU3WYECKON MOJIENbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATHh (PU3UUYECKYIO MOJIEb, BBIIEIATh (HU3MUYECKHUE BETUUYHHBI U (HOPMYIIBI,
HEOOXOAMMBIE JJI1 €€ PEIeHHs, MPOBOJUTH PACUEThl U OLIEHHBATh PEAIbHOCTD
MOJIy4YEeHHOTO 3HAaYeHUS (PU3UUECKOUN BEJIUYUHBI;

pelaTh Ka4YeCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKYy  PAacCyKJIE€HHMH €  MCHOJIb30BAHUEM  HM3YYEHHBIX  3aKOHOB,
3aKOHOMEPHOCTEN 1 PU3NYECKUX SBJICHU;

UCIIOJIb30BaTh ~ NpPU  PEIIEHHH  Y4eOHBIX  3aJa4  COBPEMEHHBIE

nH()OPMAITMOHHBIC TEXHOJOTUH ISl TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIINH
U TPEACTABICHUS YYEOHON M HAay4YHO-TIOMYJISIpHONW MH(GOPMAIUH, MOJTYYSHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH OJTy4aeMyI0 HH(OPMALINIO;

MIPUBOJINTH MPUMEPHI BKJIa1a POCCUICKUX U 3aPYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLIECCOB OKPYXAIOIIET0 MHUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCI0JIb30BaTh TEOPETUYECKHUE 3HAHUSA 110 (DU3UKE B TOBCEAHEBHOM JKU3HU IS
obecrieyeHus: 0€30MaCHOCTH TPU OOpAIIEHHMH C TMPUOOpAaMH W TEXHUUYECKUMU
YCTPOMUCTBAMM, JJII COXPAHEHUS 3JI0POBbSI U COONIIOICHUS] HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KaIOIIeH cpene;

paboTatb B TpyHIe C BBIMIOJHCHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
MJIAHUPOBATh JIESITEIbHOCTh B HECTAHAAPTHBIX CHUTYyallusAX, OIIEHUBATh BKJIAJl
KaXJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIIICHUE pacCMAaTPUBAEMON MTPOOTIEMBI.

11 knacc:
JIEMOHCTPUPOBATh Ha MMPUMEPAX PoJib U MeCTO GU3UKHU B (HOPMUPOBAHUU
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COBPEMEHHOM HAy4yHOM KapTHHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHM, B IPAKTHYECKOW IEATEIBHOCTH JIIOAEH, LEJOCTHOCTh U E€AUHCTBO
bu3nueckoil KapTUHBI MHUPA;

YUUTHIBaTh TPAHULBI MPUMEHEHHUS HW3YYECHHBIX (DU3UUYECKUX MOJENeH:
TOYEYHBIN DJIEKTPUUECKUN 3apsil, JIyd CBETA, TOUEUHbIM UCTOYHUK CBETA, sIACpHAs
MOJIeJIb aToMa, HYKJIOHHash MOJENIb aTOMHOIO sijipa MPH PEIICHUU (PU3NUECKUX
3aJ1ay;

pacno3HaBath (pu3MUecKue ABJICHUS (MPOUECChl) U OOBIACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKU U KBAHTOBOM (DM3UKU: 3JEKTpUUECKas TPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBUS TOKA, B3aMMOJIECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHash WHIYKLHS, JEWCTBUE MAarHUTHOIO TOJIA Ha
IOPOBOJAHUK C TOKOM M JABIDKYIIMHCS 3apsill, AJIEKTPOMArHWTHBIE KOJICOaHUS U
BOJIHBI, IPSAMOJIMHEMHOE pacnpOCTPaHEHUE CBETA, OTPAXKEHUE, NPEIIOMIICHUE,
uHTephepeHus, audpakiuus U NodApU3alMs  CBETa, JUCIEPCUs CBETAa,
dhoroanexktpudeckuit 3gdext (hotodddexT), CBeTOBOE JaBlIEHUE, BOSHUKHOBEHUE
JUHENYaToro CrHeKkTpa aromMa BOAOPOJd, €CTECTBEHHAasT M HUCKYCCTBEHHAs

PaIMOAKTUBHOCTb;
ONMUCBHIBATh HM3YYEHHBIE CBOWCTBA BEIIECTBA (IJEKTPUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), MCMONb3ys (U3NUYECKHUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHiIa TOKa, 3JIEKTPUUYECKOE HANpPSKEHUE, AIIEKTPUUYECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHLMANOB, 3JIEKTPOJBUKYIIAs CUia, paboTa TOKa,
WHAYKIHWS MarHUTHOTO TOJs, cuia Amriepa, cuia JlopeHma, WHIYKTHBHOCTD
KaTYIIKH, DHEPTHsl JJIEKTPUYECKOTO M MArHUTHOTO IIOJIeH, MEPUOJ U YacToTa
KosebaHui B KoJjeOaTeNbHOM KOHTYype, 3apsi M cujla TOKa B Ipolecce
TAPMOHHYECKUX JJIEKTPOMATHUTHBIX ~KoJieOaHuid, (OKYCHOE pAacCTOSHHE U
ONTUYECKasl CHUJia JIMH3bI, TPU OINMCAHUU MPABUWIBHO TPAKTOBATh (HU3HUECKUIA
CMBICIT HCIOJb3YEMbIX BEJIWYMH, HUX OOO3HAUYEHHS W €AMHHUIIBI, YKa3bIBaThb
(GopMyJibl, CBA3BIBAIOIIME JAHHYKO (U3WYECKYIO0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;

OMKCHIBATh M3yYCHHBIC KBAaHTOBBIC SIBICHUS U TPOIECCHI, HCHOIB3YS
¢u3nuecKkue BEIMYMHBL: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETA, YHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ MOTypacnaaa, SHEPTHsl CBS3H
aTOMHBIX SJ€p, MPU ONMHCAHWW TMPABWIBHO TPAKTOBATh (PHU3UYECKHI CMBICH
UCIIONIb3YEMBIX BEIMYMH, UX OOO3HAYCHHUS U EIWHUIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYHHAMH,
BBIYUCIISATH 3HaUCHHE (PU3MYECKON BEINYHHBI,

aHaM3UPOBaTh (PU3UUECKUE MPOIECCHl M SIBICHUS, UCIONB3YS (U3NYECKHUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEN0BATENBHOIO U MapaJIEIbHOTO
COCAMHEHUS] TPOBOJAHMKOB, 3aKoH Jkoyns-JIeHIa, 3akoH 3JIEKTPOMAarHUTHOM
UHIYKIUH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPaHEHHs CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMJICHHUS CBETa, ypaBHeHHE ODiHIITeHHa ans (ortosaddexra,
3aKOH COXpaHEHMsI PHEPTUH, 3aKOH COXPAHEHMsI HMMITYJIbCa, 3aKOH COXpaHCHHS
AIIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAHEHUsI MacCOBOI'0 YMCIIa, OCTynaTel bopa,
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3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, 0O0JaCTH)
IIPUMEHUMOCTH;

ONpENENATh HAPABICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO IOJISl MPOBOAHUKA
C TOKOM, cuJiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OIKCHIBaTh H300pakeHHE, CO3/7aBaeMOE€ IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIEPUMEHTBl 10 HCCIEAOBAHUIO (DU3MYECKUX SBICHUH U
MPOLIECCOB C MCMOJb30BAHUEM IMPSAMBIX, U KOCBEHHBIX HM3MEPEHUH: MpPU ITOM
dbopmynupoBaTh MpodiieMy/3ajadyy M THUIOTE3Y Y4YEOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY U3 MPEIJIOKEHHOIO0 00O0pYyIOBaHMS, MPOBOAUTH OMNBIT U
(hopMyIHpOBaTh BHIBOJIHI,

OCYILIECTBIISATh NPSIMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3UUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJbHBINA CIOCOO M3MEPEHHS] M HCIOJIb30BATh W3BECTHHIC
METO/Ibl OLIEHKH NOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCIOJB30BAaHUEM MPSIMBIX
U3MEpPEHUIl: MpPU ATOM KOHCTPYMpPOBAaTh YCTAHOBKY, (DUKCHUPOBATh PE3yJIbTaThl
MOJIy4YeHHOM 3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BUJIE TaOmuIl U TpaduKoB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM HCCIIEIOBAHUS;

co0JiroaTh TpaBuWiia OE30MaCHOrO TpyJa MpU MPOBEIACHUU HCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpPUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM U IMPOEKTHOU
JESATENBHOCTH C HMCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyIOBaHUs;

pemiaTh pacyeTHblE 3aJauyd C SBHO 3aJaHHON (PU3MYECKON MOJEINbIO,
UCTIONB3YS (hr3UUecKre 3aKOHBI U MMPUHITUITBI, HA OCHOBE aHaJIHM3a yCIOBHS 3aa4n
BbIOMpaTh (PU3NYECKYIO MOJEIIb, BBIIEIATh (PU3NYECKUE BEIUYUHBI U (POPMYJIBL,
HEOOXOJMMBIC /I €€ PEIICHHs, MPOBOJUTh PACUeThl U OLIEHUBATh PEATHHOCTD
MOJIy4YeHHOTO 3HAYEHUS (PU3UYECKON BEJIMYNHBI,

peniaTh Ka4YeCTBEHHBIEC 3a/1a4d: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKYy  pAcCyKJIE€HHH €  HUCHOJIb30BAHMEM  HU3YYEHHBIX  3aKOHOB,
3aKOHOMEPHOCTEH U (PU3HUECKUX SIBICHUIA;

UCIIOJIb30BaTh ~ MpPU  pEIIEHHH  Yy4eOHBIX  3a7Ja4  COBPEMEHHBIC

UH(GOPMAIIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIH
U MPEACTABIICHUS YIEOHON M HAyYHO-TIONMYJISIPHONH MH(POPMAIUH, MTOIyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH [OJIy4aeMyt0 HHPOPMAIHIO;

OOBSACHATH TMPUHLMUIBI JCHUCTBUS MallMH, NOPUOOPOB M  TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS MX O€30MaCHOrO MUCIOJIb30BAHUS B MIOBCEIHEBHOM
KU3HH;

MPUBOIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOekKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA 10 (PU3UKE B TTOBCEIHEBHOM JKU3HU IS
oOecnieueHrus O€30MACHOCTH MpU OOpAllEHUH C MPUOOpaMH U TEXHUYECKUMU
YCTPONCTBAMH, JIsl COXPAHEHUS 3[J0POBbS U COOJIIOICHUSI HOPM DKOJIOTHYECKOTO
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MOBEJCHUS B OKPY>KaIOIIEeH Cpejie;
paboTatb B TpyNIE€ C BBINOJIHEHUEM PAa3JIMYHbIX COLIMAIBHBIX pOJEH,
IUIAaHUPOBATH PabOTy TPYyMIbl, PAIMOHAIBLHO PACTIPENCNSITh OOS3aHHOCTU U
IJIAHUPOBATh JEATEIIbHOCTh B HECTAaHIAAPTHBIX CUTYyallUsX, OIICHUBATh BKJIA]l
KQKJIOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOTIEMBI.

4. TEMATUYECKOE IINTAHUPOBAHHUE

10 KJTACC
o HaumenoBanu KouinvyecTBo yacoB DJIeKTPOHHbIE
. € pa3jeiioB U (uudgposbIe)
E/ TeM Bcer KOH;])OJILHLI Hpa%caneCRn 06pa30BATENBHBIE
IporpamMMb 0 e padoThl e padoThl pecypebi
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
)
M:TS;/;? . bu6moreka [IOK
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4YHOTO )
MO3HAHUS =
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmunoreka LIOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
but6mmoreka [IOK
2.2 JnHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKoHBI but6mmoreka [IOK
23 COXPAaHEHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OcHOBBI
MOJICKVIISIDHO- bubnuoreka [{OK

3.1 yp . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOMN 5
TEOpUH B
OcHOBEI bu6mmoreka [IOK

3.2 TEPMOAVHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHble
COCTOSIHUS bubmunoreka LIOK

33 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf7
®da3oBrIc 2
TIePEXOIbI

Hroro no pazageny 24
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Paznea 4. JIEKTPOJAUMHAMUKA

Bbubmunoreka LIOK
4.1 ?HeKTp OcTaTHi 10 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIN
ANEKTPUIECCKUT bu6nuoreka [JOK
4.2 TOK. Toku B 12 https://m.edsoo.ru/7f41bf7
Pa3IMYHBIX 2
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE
KOJIMYECTBO 63
YACOB IO
[TPOI'PAMME
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11 KITACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumenoBanue
n/ | pasesioB U TeM Bcer  Konrpoasunl IIpakTHyeck (wnbposie)
n NporpaMmMbI 0 e padoThI ue padoTsbl 00pasoBaTeNbHbIe
pecypchl
Pa3nen 1. JIEKTPOJIUNHAMUKA
MarsurtHoe IoJe. bubmunoreka LIOK
1.1 DIIEKTPOMAarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHAYKI A Tc
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHn4ecKue u but6mmoreka [IOK
2.1 3JIEKTPOMAarHuTH 9 1 https://m.edsoo.ru/7f41c9
bI€ KOJICOaHuUs Ic
MexaHn4ecKkue u bubnuoteka [JOK
2.2 AJIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHBI Ic
but6mmoreka [IOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c9
Tc
Hroro o pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBEI
cneHuHaanoﬁ bu6mmoreka [IOK
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOpUH 7
OTHOCHUTEIIbHOCTHU _
Hroro no paszueny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

OJIEMEHTEI bubmunoreka LIOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41¢c9
ONTUKU Ic
bubmunoreka LIOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41¢c9
Tc
bubmunoreka LIOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazaeny 15

Pa3nea S. 9JIEMEHTDI

ACTPOHOMMHU U ACTPOPU3IUKHU

DJIEeMEHTHI bubmunoreka LIOK
5.1 aCTPOHOMHH U 7 1 https://m.edsoo.ru/7f41c9
acTpOPHU3UKH Ic
Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 ‘ O6o0maromee

4

Bbubnunoreka [IOK
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IIOBTOPEHHE

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

Tc

Hroro no pazneny

Pe3epBHOE Bpems

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68
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S. IOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
e KoanuectBo 4acoB DJIeKTPOHHbIE
B uudposbie
2/ Tema ypoka Bcer KOHTpﬁOJIbH Hpalc;nqeac 0BpazoBaTeIbHBIE
) bie padoThI ue padoTsbl pecypesI
®dusuka — Hayka o
npupose. Hayunbie bu6nuoreka [JOK
1 METO/IbI TO3HAHUS 1 https://m.edsoo.ru/ff0c32
OKPYXKaIOIIEro e2
MUpa
Posb u mecTo
($hu3uKy B
dbopmupoBaHUU
COBPEMEHHOM bu6nuoreka [IOK
2 Hay4HOU KapTHUHBI 1 https://m.edsoo.ru/ff0c33
Mupa, B e6
MPAaKTUYECKOUN
NesITeNIbHOCTH
IoAen
Mexanunueckoe
JBUKEHHE.
OTHOCUTENBHOCTD
MEXaHHYECKOTO bubmmorexa LIOK
3 1 https://m.edsoo.ru/ff0c35
JIBUKCHHSL.
08
[lepememenue,
CKOpPOCT®,
YCKOpEeHHUe
PaBHOMEpHOE bubnmoreka [JOK
4 IIPSMOJIMHENHOE 1 https://m.edsoo.ru/ff0c36
NIBUKEHUE 20
PaBHOYyCKOpEeHHOE bubmmoreka [JOK
5 IIPSMOJIMHEMHOE 1 https://m.edsoo.ru/ff0c37
NIBUKEHUE 2e
CBobonHoe
TaJICHUE. bubnuoteka [JOK
6 Yckopenue 1 https://m.edsoo.ru/ff0c39
cBOOOIHOTO cc
MaJCHHUS
KpuBonuneiinoe
BIKEHUE.
HI[BH)KGHHG bubmmoreka [JOK
7 . 1 https://m.edsoo.ru/ff0c3a
MaTepUaIbHOM da
TOYKH T10 o
OKPYKHOCTH
] [TpuHIHn 1 bubmmoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0c3b
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Tlanunes.
HNueprmansHble
CHCTEMBI OTCUCTA.
[TepBblii 3aK0H

Hprorona
Macca Tena. Cuna.
[TpunImn
CYIEPIO3ULIMH CUIL. bubnuorexa [IOK
9 Bropoii 3akoH https://m.edsoo.ru/ff0c3b
HerotoHa st e8
MaTepUaIbHOMN
TOYKHU
g; elgfsza;cch);{ but6mmoreka [IOK
10 https://m.edsoo.ru/ff0c3b
MaTepUuaIbHBIX o8
TOYEK
3aKOH BCEMHUPHOTO
Tsrorerus. Cuna bubnuoteka [JOK
11 TsKecTd. IlepBas https://m.edsoo.ru/ff0c3d
KOCMHUYECKas! 00
CKOPOCTh
Cuna ynpyrocru. bubauorexa [IOK
12 3akoH ['yka. Bec https://m.edsoo.ru/ff0c3e
Tena 18
Cuna tpeHus.
Koaddumnuent
Tpenus. Cuiia bubnuorexa [IOK
13 COIIPOTUBIICHUS https://m.edsoo.ru/ff0c3f
NPU IBHKEHUH 76
Tesa B KUIAKOCTH
WJIH Ta3e
ITocTynarensHoe u
BpalareiabHOe
JIBUKCHHEC
i}?g;;(})orToH:ena. bubmuoreka [{OK
14 https://m.edsoo.ru/ff0c41
MOMEHT CHUIIBL. a6
[Tieuo cuibl. o
YcnoBus
paBHOBECHS
TBEPJIOTO TENA
Nmmynse
MaTepUaIbHOMN
TOYKH, CUCTEMBI bubmunoreka LIOK
15 MaTepUAIbHBIX https://m.edsoo.ru/ff0c43
Touek. Umiyibe dé

CWJIBL. 3aKOH
COXpaHEHUS
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HMITyJIbCA.
PeaktusHoOEe
JBUKCHHUEC

16

PabGora u
MOIIIHOCTb CHJIBI.
Kunernueckas
SHEPTHs
MaTepuaibHON
Touku. Teopema 00
H3MCHCHUU
KHHETUYECKOM
SHEPIUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c45
02

17

ITorennuanpHas
SHEprus.
ITorennuanpHas
SHEPrus ynpyro
nepopMupoBaHHON
MPY>KUHBI.
IToTennuanpHas
SHEpTHUs Tena
BOJIH3HU
MMOBEPXHOCTHU
3emin

but6mmoreka [IOK
https://m.edsoo.ru/ff0c46
la

18

IToTennuansHEIe U
HEIOTEHIUAJIbHBIE
cuibl. CBSI3b
paboThI
HEMOTECHIMAIbHBIX
CHJI C U3MEHEHHUEM
MEXaHUUeCKOMH
SHEPTUH CUCTEMBI
Tea. 3aK0H
COXpaHEHUs
MEXaHUUeCKOH
SHEPIUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c47
8¢

19

Jlaboparopuast
paborta
«HccnenoBanue
CBSI3U PAOOTHI CHITBI
C U3MEHEHUEM
MEXaHUYECKOU
SHEPTUU Tella Ha
npuMepe
pacTspKeHuUs
PE3UHOBOTO KI'yTa

20

KonTponbnas
pabota mo Teme
«Kunemaruka.
Jlunamuka. 3akOHbI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b
74
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COXpAaHEHUS B
MEXAHUKE

21

OcHOBHBIE
IMOJIOKCHUS
MOJIEKYJIIPHO-
KHMHETHYECKOMN
TEOPHHU.
bpoyHnoBckoe
JIBIDKCHHE.

Muddysus

bubmunoreka LIOK

https://m.edsoo.ru/ff0c4d

c2

22

Xapakrep
JIBIDKCHUS U
B3aNMMOICHCTBUSI
JaCTHUI] BEIICCTBA.
Mopenu cTpoeHus
ra3oB, JKHJKOCTCH
Y TBEPIBIX TEN

23

Macca moiexyi.
KomnuectBo
BEIIECTBA.
ITocTostnaas
ABorazipo

24

Tennosoe
paBHOBECHE.
Temneparypa u eé€
nsmepenue. [lkana
TeMIeparyp
Lenbcus

25

Wneanbuelii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

but6mmoreka [IOK

https://m.edsoo.ru/ff0c4f

de

26

AOcomoTHas
TeMmnepaTrypa Kak
Mepa cpeiHen
KHHETHYCCKOM
3H€pI‘I/II/I JOBUXKCHUA
MOJIEKYJI.
YpaBHeHue
Menneneena-
Kunaneiipona

bubmunoreka LIOK

https://m.edsoo.ru/ff0c51

le

27

3akoH [lanpToHAa.
I"a30BEIC 3aKOHEI

28

Jlaboparopuast
paborta
«HccnenoBanue
3aBHCHUMOCTH
MEXIY
napameTpamu

33



COCTOAHHA

pa3pexEHHOTO
rasa»
H3omnporieccsl B
I/meanbHOM rase u bubanorexa LIOK
29 https://m.edsoo.ru/ff0c57
uXx rpapuueckoe 0c
MIPEIACTABICHUE T
Bnaytpennsis
SHEpPrus
TEPMOJMHAMUYIECK
OU CHUCTEMEI U
CIIOCOOEbI €€
bub6munoreka LIOK
H3MEHEHUS.
30 https://m.edsoo.ru/ff0c59
KommuectBo 57
TEIUIOTHI U paboTa. _
Buytpennsis
SHEpPrus
OJHOATOMHOI'O
HAEaILHOTrO ra3a
Bubr but6mmoreka [IOK
31 https://m.edsoo.ru/ff0c5¢
TeIUIonepe1ayn 36
VY neapHas
TEIJIOEMKOCTh
BEIIECTBA.
KoTHaecTRo bu6mmoreka [IOK
32 https://m.edsoo.ru/ff0c5¢c
TEIUIOTHI IPU 36
TeIuIonepeaaye. _
AnnabarHbIi
TpoIiecc
IlepBEIit 3aK0H
e I;VIOI[I/IHaMI/IKI/I " bubmunorexa LIOK
33 P https://m.edsoo.ru/ff0c5e
€ro MpuMeHEeHne K fo
H30IponeccaM _
HeobparumocTs
IIPOLIECCOB B Bu6muotexa [JOK
34 npupoje. Bropoi https://m.edsoo.ru/ff0c62
3aKOH 30
TEPMOAMHAMUKH
[TpuHnun neficTBus bu6nuoreka [IOK
35 u KIIJ[ rermoBoit https://m.edsoo.ru/ff0c60
MAIINHBI Oa
36 [uxn Kapno u ero
KIII
DKOJIOTUYECKUE
37 poOIeMbI
TETJIOPHEPTETUKU
38 O06o0maromuii bubmnoreka [IOK
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YPOK https://m.edsoo.ru/ff0c69
«MonekynspHas 38
¢usnka. OCHOBBI
TEPMOAMHAMUKI
KonTponbnas
pabota mo Teme bu6nuoreka [IOK
39 «MonexkynspHas https://m.edsoo.ru/ff0c6a
¢usuka. OCHOBBI 50
TEPMOAMHAMUKI
Ei%i;iiii?ﬁf;ne bubmuoreka [IOK
40 https://m.edsoo.ru/ff0c63
Ucnapenue u b6
KHUIICHUE
AbcomtoTHas U
OTHOCUTEJIbHAS bubmmoreka [JOK
41 BJIQKHOCTh https://m.edsoo.ru/ff0c64
BO3/yXa. ds
Hacpiuennsiii map
Tépnoe Temno.
Kpucrannnueckue
1 aMop(gHBIC TeTa.
1;1;114713(:(;? o but6mmoreka [IOK
42 https://m.edsoo.ru/ff0c65
KpPHUCTAJIJIOB. 0
Kunkue
KPHUCTAJLIIBL.
CoBpemMeHHbIE
MaTepuabl
[InaBnenue u
KPUCTAJUTU3AIINS. bubmmoreka [JOK
43 VY nenwHas TemioTa https://m.edsoo.ru/ff0c67
IUIABJICHUS. 08
Cybnumarus
bubmmoreka [JOK
44 Y paBHCHHE https://m.edsogru/ffOc68
TEIIOBOro OanaHca 20
DnekTpu3anus Teil.
DNEeKTPUIECKHUI bu6nuoreka [IOK
45 3apsa. JBa Buna https://m.edsoo.ru/ff0c6b
IIEKTPUUICCKUX cc
3apsIoB
[IpoBoaHUKH,
ANSJTCKTPHIH 1 bubmmoreka [JOK
46 HOJYTPOBOHMIKH. https://m.edsoclfru/ffowb
3aKOH COXpaHECHUS ce
ANEKTPUYECKOTO =
3apsa
47 B3anmoneiicTBue but6mmoreka [IOK
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3aps/10B. 3aKOH
Kynona. Toueunsrit
BIEKTPUYECKHUI
3apsn

https://m.edsoo.ru/ff0c6¢
e4

48

Hanpsoxkénnocthb
AIEKTPUUYECKOTO
nosst. [IpuHun
CYTEepIIO3UIINHI
INEKTPUUYECKUX
noJiei. JIunun
HANPsKEHHOCTH

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6d
2

49

PabGoTa cun
3IEKTPOCTATUYECKO
r'0 IT0JIA.
ITorenmuma.
PasHocTh
MMOTEHIINAJIOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6f
00

50

[IpoBogHMKY U
AUSJICKTPUKHU B
ANEKTPOCTATUYECKO
M II0JI€.
JusnekTpudeckas
MIPOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c70
18

51

ONEeKTPOEMKOCTD.
Konpgencarop

bubmunoreka LIOK
https://m.edsoo.ru/ff0c71
26

52

DIJIEKTPOEMKOCTh
IIJIOCKOTO
KOHJIEHCATOopa.
OHeprus
3apSKEHHOTO
KOHJIEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72
c0

53

Jlaboparopuast
paborta
"N3mepenue
JIEKTPOEMKOCTH
KoHzAeHcaropa'

54

[Tpunimn nercTBus
Y IPUMEHEHUE
KOHJICHCATOPOB,
KOIHUPOBAJIBLHOTO
amnmapara,
CTPYHHOIO
MpUHTEpA.
DneKTpocTaTHIECK
as 3aIuTa.
3a3emiieHne
AIIEKTPONPUOOPOB

36



55

DNeKTpUYECKUil
TOK, YCJIOBHSI €TO
CYILIECTBOBAHUSI.
IlocTOSIHHEBIN TOK.
Cuna Toka.
Hanpsioxenue.
ConpoTuBieHue.
3axod Oma a1
y4acTKa Lenu

56

[TocnenoBarenbHOE
, TapaJuieNibHOe,
CMEIIIaHHOE
COETMHEHHE
IIPOBOJHUKOB.
JlaGopaTtopHas
pabora «M3ydyenue
CMEIIaHHOTO
COCANHCHUA
PE3UCTOPOBY

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74
10

57

PabGora u
MOIITHOCTB
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jlxoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c78
38

58

3akon Oma ais
MTOJIHOM
(3aMKHYTOH)
AJIEKTPUYECKON
uenu. Koporkoe
3aMbIKaHHE.
Jlaboparopuast
paborta
«M3mepenne DJ1C
MCTOYHHKA TOKA U
€ro BHYTPEHHETO
COITPOTHBIICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7a
e0

59

Pe3epBHbIil ypoK.
KoHnTponbHas
pabora 1o Teme
"DnexTpoauHaMuKa
"/ Bcepoccuiickas
MIPOBEPOYHAs
paborta

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8¢
56

60

O06o0marommii
YpOK
«INEKTPOIUHAMUK
a» / Beepoccuiickas
MIPOBEpPOYHAs
paborta

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88
be

37



61

OneKTpoHHas
MPOBOJUMOCTh
TBEPABIX METAJLJIOB.
3aBHCHUMOCTh
COMPOTHUBIICHUS
METaJJIOB OT
TEeMIIePaTypBhl.
CBepXxmpoBOAMMOC
Thb

62

DNeKTpUYECKUil
TOK B BaKyyMe.
CaoiicTBa
AJIEKTPOHHBIX
MTyYKOB

63

[TonynpoBoaHuKH,
UX COOCTBEHHAs U
MpUMeECHast
MIPOBOJIUMOCTb.
CaoiicTBa p—n-
nepexoa.
[TonynpoBoAHUKOB
bIe TIPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84
ae

64

DNEeKTpUYECKUi
TOK B pacTBOpax U
pacriaBax
JIEKTPOJIUTOB.
DNEKTPOIUTHUECKA
s AUCCOLMALUS.
OneKTponan3

bubmunorexa LIOK
https://m.edsoo.ru/ff0c82
ba

65

DNEeKTpUUECKUI
TOK B raszax.
CamocrosiTenbHbII
u
HECaMOCTOSTEIIbHBI
i paspsia. Mosaust.
[Tmazma

bubmunorexa LIOK
https://m.edsoo.ru/ff0c84
ae

66

DNEeKTpUYECcKue
MPUOOPHI U
YCTPOMCTBA U UX
MPaKTUYECKOE
MIPUMECHCHHE.
[IpaBuna TexHUKH
0e30MacHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86
fc

67

KoHnTponbHas
pabora 1o Teme
«DJIEKTPOCTaTHKA.
[TocTostHHBIM
AJIEKTPUYECKHI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8a
8a

38



TOK. TOKM B
Pa3IMYHBIX
cpenax»

PesepBHbIii ypOK.
O06o0maromumii
ypok 1o TeMam 10
KJlacca

68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f
6¢

OBIIEE KOJIUYECTBO
YACOB I10
ITPOTPAMME

68
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11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer KonTpoba
0 bIe padoThI

IIpakTHyeck
ue padoTsl

DJIEKTPOHHBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchl

ITocTostHHBIC
MAarHMThl U UX
B3aHUMOJICHCTBUE.
MarsuTHoe oJe.
Bekrop MarHuTHOU
MHAYKIUU. JInann
MarHuTHOM
WHIYKIIUU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c97
78

MarsuTHoe 1moJe
MIPOBOJIHUKA C
TOKOM. OTBIT
Opcrena.
BsaunmonelictBue
MIPOBOJTHUKOB C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98
fe

JlaGopaTopHas
pabota «M3yuenune
MarHUTHOTO TIOJIS
KaTYIIKHA C TOKOM»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c98
fe

[ericTBue
MarHUTHOTO MO
Ha TPOBOJIHUK C
TokoMm. Crita
Awmrepa.
JlaGopaTopHas
pabora
«Hccnenosanue
JIeNCTBUSA
MOCTOSTHHOTO
MarHuTa Ha paMKy C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9a
c0

JewcTBue
MAar"gamTHOTI' O I1OJIsA
Ha JBUKYIILYIOCS
3apsSKEHHYIO
yactuily. Cuna
Jlopenua. Pabora
cuJiibl JIopeHna

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c9d
4

DNeKTpOMarHuTHas
uHaykius. [Torok
BEKTOpa MarHUTHOM
uaaykiuu. IJ1C
MHAYKIHMH. 3aKOH
3JIEKTPOMAarHUTHOM
nHaykuuu Papanes

40




JlaboparopHas
paborta
«HccnenoBanne
SBJICHUS
3JIEKTPOMAarHUTHOU
WHIYKIAW»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal
50

NHIYyKTUBHOCTb.
SIBnenue
CaMOUHAYKIIUH.
SJ1C
CaMOUHAYKIIUH.
OHeprus
MarHUTHOTO MOJISI
KaTYIIKUA C TOKOM.
DJIEKTPOMArHuTHOE
oJie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca6
00

TexHuueckue
YCTPOICTBA U UX
MIPUMEHEHUE:
IIOCTOSIHHBIE
MarHuThl,
3JIEKTPOMArHMTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTENIH
3JIEMEHTaPHBIX
YacTUll,
WHIYKIMOHHAs
neyb

10

O6o6mmaromuit
ypok «MarHutHoe
noJie.
DJIeKTpOMarHuTHas
AHIYKLHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab
82

11

KonTtponbsHas
pabora 1o Teme
«MarsuTtHoe nozJe.
DJIeKTpOMarHuTHas
UHIYKIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad
58

12

CBoOoiHBIE
MeXaHUYECKHe
KoJie0aHusl.
I"apmonuyeckue
KoJie0aHusl.
YpaBHeHue
rapMOHHUYECKHUX
Kosie0aHu .
[Ipespamenue
SHEPrUuu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf
06

13

JlaGopaTopHas
pabora
«Hccnenosanue

41




3aBUCHUMOCTHU
TeproJia MajbIX
KosebaHuit Tpy3a Ha
HUTH OT JJTUHBI
HUTH ¥ MaCChI
rpy3a»

14

KonebarenpHbIl
KOHTYP.
CBoOogubIe
AIEKTPOMArHUTHEIC
KOJICOaHHS B
UIeaTILHOM
KoJIe0aTeIbHOM
KOHTYp€. AHanorus
MEXITY
MEXaHUYECKUMH U
3JICKTPOMArHUTHBIM
1 KOJIeOaHUAMU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb8
20

15

®opmyna Tomcona.
3aKOH COXpaHEHHUs
DHEPI'UU B
U7eanbHOM
KoJe0aTeIbHOM
KOHTYpe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9
c4

16

IIpencrasnenue o
3aTyXaroumx
KOJICOaHMSX.
Brinyxnenneie
MEXaHUYECKHE
KoJIEOaHHS.
Pe3onanc.
Brinyxnennbie
AIEKTPOMArHUTHEIC
KoJIeOaHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb
86

17

[lepeMeHHBIN TOK.
CunycouganbHbIN
MePEMEHHBIN TOK.
MomHnocTs
MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U
JIEUCTBYIOIIIEE
3HAYEHUE CHIIbI
TOKa U HAMPSKEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd
34

18

Tpancdopmarop.
IIpousBoxactso,
nepegava u
norpedienue
3IIEKTPUYECKOU
SHEepruu

19

YcerpolictBo 1
MPAKTHUECKOe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc3

42




MIPUMEHEHNE
3IIEKTPUYECKOTO
3BOHKA, TeHEpPATOpa
MEPEMEHHOTO TOKa,
JIMHUN
3JIEKTpoIepeay

20

DKOIOTHIECKHUE
PHUCKH TpU
MIPOU3BOACTBE
3JIEKTPOIHEPIUHU.
Kynberypa
HUCITIOJIB30BAHUS
3JIEKTPOIHEPTUH B
MMOBCEIHEBHOM
JKU3HHA

21

Mexannueckue
BOJIHBI, YCJIOBUSA
pacnpocTpaHeHusl.
[Tepuoa. CxopocTtb
pacnpocTpaHeHus 1
JJIMHA BOJIHBI.
[Toniepeunsie u
IMPOAOJBbHBIC BOJIHBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cca
54

22

3Byk. CKOpOCTh
3ByKa. ['poMKOCTh
3ByKa. BricoTa
ToHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccc
Oc

23

DNEeKTpOMarHuTHbIE
BOJIHEI, IX CBOMCTBA
u ckopocrts. [llkana
3EKTPOMArHUTHBIX
BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe
0

24

[TpunHuIe!
pamuoCBsI3H U
TEIEBUICHHUSL.
Pa3Butue cpencts
CBSI3H.
Pagnonmokanus

25

KonTponbHas
pabora «Konebanus
U BOJIHBD»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc6
8

26

[IpsamonuneitHoe
pacrpocTpaHeHue
CBETa B
OIHOPOJHOM Cpene.
Toueunslii
MCTOYHHK CBETA.
JIy4d cBera

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cd3
50

27

OtpaxkeHue cBera.
3aKOHBI OTPaKEHUS
ceera. [loctpoenue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd4
e0

43




U300paXeHU B
IUTOCKOM 3epKajie

28

[Ipenomnenue
cgera. [losnHoe
BHYTpEHHEe
OTpaXKeHUe.
[IpenenpHbIN yroa
IIOJIHOT'O
BHYTPEHHETO
OTpaXKEHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cd7
16

29

JlaboparopHas
pabora «M3mepenue
nokasarte’s
IPEJIOMIICHUS
CTEKJIa»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd6
7a

30

JIMH3LIL.
IToctpoenue
N300pakeHUI B
muH3e. Popmyna
TOHKOM JIMH3HI.
VYBenuueHue JUH3bI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cdd
le

31

JlaboparopHas
paborta
«HccnenoBanne
CBOICTB
U300paXKeHU B
JUH3aX»

32

Hucnepcus ceera.
CJI0KHBIN COCTaB
Oenoro ceera. LIBer.
JlaboparopHas
pabora
«Habmonenne
JIMCTIEPCUU CBETa»

33

HNuTtepdepenius
cera. Judpaxuus
CBeTa.
JudpakimonHas
peméTKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced
22

34

[TonepeuHocTh
CBCTOBBEIX BOJIH.
[Tonsipuzanust cBeTa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cf0
2e

35

OnTuyeckue
pUOOPHI U
YCTpOMCTBA U
YCIIOBHSI X
0e30ImacHoro
MIPUMEHEHUS

36

['panunbt
HpI/IMeHI/IMOCTI/I
KJIACCHYECKOU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfy
62

44




MECXaHUKHU.
[Toctynatet
CIIeLIMaIbHOM
TEOPUHU
OTHOCUTCIIBHOCTHU

37

OTHOCHUTENBLHOCTD
OJTHOBPEMEHHOCTH.
3amMmenyicHue
BPCMCHH H
COKpAIIIEHUE JITHHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfa
42

38

OHeprus U UMIYJbC
pETATUBUCTCKON
yacTuubl. CBs3b
MacCChl C SHEPTUEH U
HUMITYJIbCOM.
DHeprus MoKost

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cfc
68

39

KonTponbHas
pabora «OnTuka.
OcHOBBI
CIIelManbHON
TEOpPUH
OTHOCUTEIIbHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf6f
0

40

®otonbl. Dopmyna
[Inanka. DHeprus u
HUMITYJIBC (JOTOHA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfe
16

41

OTKpBITHE U
UCCJIEI0BAHNE
doTtordpdekra.
OmnpiTel A. T'.
CroneroBa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cffc
4

42

3aKOHBI
dororddexra.
YpaBHeHue
DOHHIITEeHA IS
dotorddekra.
«KpacHas rpanuna»
dboTtorpdekra

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d01
Se

43

JlaBiaeHue cBeTa.
Omsite 11. H.
JleOenena.
XHUMHYECKOE
JNICUCTBUE CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04
ab

44

Texauueckue
YCTpOICTBA U
MPAKTHIECKOE
pUMEHECHHE:
dboTodIIeMEHT,
dboTomaTuuK,
coNTHeYHas OaTapes,
CBETOAMO/

45

Pemmenue 3agay mo

bu6mmoreka [IOK

45




TeMe «IIIEMEHTEI
KBAHTOBOU OITHKW)

https://m.edsoo.ru/ff0d03
02

46

Mogenrs atoma
Tomcona. OnpITHI
Pezepdopna o
paccesiHuIO o-
YacTHII.
IInanerapnas
MoJieb aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d09
la

47

ITocrynarsr bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0a
fa

48

N3nyuenne u
MOTJIOIIECHHE
($hOTOHOB MpH
IIEPEX0JIE aTOMA C
OJIHOTO YPOBHS
SHEPIUU HA IPYTOW.
Bunael cnektpos

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0a
fa

49

BomHOBEIE
CBOICTBA YacCTHII.
Bounbl ne bporins.
KopnyckynsipHo-
BOJIHOBOM JTyaJIM3M.
CroHTaHHOE U
BBIHYKJIEHHOE
U3JIy4eHHE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0c
a8

50

OtkpeiTHE
pPalMOaKTHBHOCTH.
OmnsiTel Pezepdopaa
IO OTIPENICIICHUIO
cocTaBa
paZlnOaKTHBHOTO
U3TY4YCHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0f
d2

51

CaoticTBa anbda-,
Oera-, ramMmMa-
U3ITy4eHUS.
Bausaue
PaaMOaKTUBHOCTH
Ha )KUBBIC
OpTaHU3MBI

52

OTKpBITHE TPOTOHA
Y HEUTpPOHA.
N3otonel. Anbda-
pacnan.
DJIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-
pacnaa. I'amma-
U3JIy4eHUE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d11
62

53

OHeprus cBA3U
HYKJIOHOB B sIpe.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d13

46




SInepHble peakuuu.
SnepHsbIit peakTop.
[Ipobnemsl,
NEPCIEKTUBBI,
9KOJIOTMYECKHE
ACIIEeKTHI SICPHOU
SHEPreTUKU

54

DnemMeHTapHbIe
YaCTHITHI.
OtkpeiTHE
MO3UTPOHA.
MeTtonp!
HaOJIFOEHUS U
perucTpanuu
3JIEMEHTapPHBIX
yactuu. Kpyrnsri
CTOII
«DyH1aMEHTAIIbHBI
€ B3aNMOJEHCTBUSI.
EnunctBO
buznIecKoit
KApTUHBI MUPa»

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d0e

38

55

Oransl pa3BUTHSA
ACTPOHOMUH.
[Ipuxnagxoe u
MHPOBO33PEHUYECKOE
3HAYCHUE
actpoHomuu. Bup
3BE3HOTO HeOA.
Co3sBe3nus, sipKue
3BE3/bI, IUNIAHETHI,
X BHIAMOE
JIBIDKCHUE,
ComnHeuHas cucremMa

56

Comnnre.
Conneunas
AKTUBHOCTB.
NctouHuk sHEepruu
ConnLa u 3BE37

57

3BE3 MBI, UX
OCHOBHEIC
XapaKTEPUCTUKH.
3BE3bI T1aBHOU
MOCJIEI0BATEILHOCT
u. Bayrpennee
CTPOCHHUE 3BE3N.
CoBpeMeHHbIE
MPEICTABICHUS O
MIPOUCXOXKICHUU U
sposoruy CoJtHIa
1 3BE3]

47




58

Mineunsii [Iyte —
Hama ["amakTuka.
ITonmoxxenue u
nemxenne CoiHIa
B ['anakTuke.
lNanaktuku. Y€pHbie
JBIPBI B SIpax
raJlakTHK

59

Bcenennas.
Paz0eranue
rajakTuk. Teopus
bosbiioro B3psiBa.
PenmmkToBoe
U3JIy4CHHE.
MeraranakTuka

60

Hepemennsie
poOIIeMbI
aCTPOHOMHUHU

61

KonTtponbHas
pabota «2eMeHTHI
ACTPOHOMMHU U
acTpou3uKm»

62

O0600marommii
ypok. Ponb ¢puzuku
¥ aCTPOHOMUH B
9KOHOMMHYECKOH,
TEXHOJIOTHYSCKOH,
COLIMATILHOM U
ATUYECKOH chepax
NCATCIIBHOCTHU
YyeJoBeKa

63

O0600marommii
ypok. Poib 1 Mecto
bu3uKn 1
aCTPOHOMUH B
COBPEMEHHOM
Hay4YHOU KapTHUHE
Mupa

64

O0600marommii
ypok. Ponb
(bu3HIEeCKOi TeOpun
B ()OpPMHUPOBAHUU
MPEJCTaBICHUN O
buznueckoit
KapTUHE MHUpa

65

O0600marommii
ypok. Mecro
bu3nIecKoit
KapTUHBLI MUpa B
obmmeM psay
COBPEMEHHBIX

48




€CTECTBEHHO-
Hay4YHBIX
IIPEACTABICHUH O
Ipupoze

66

Pe3epBHbIil ypoK.
MaruauTHoe 1ose.
DJIeKTpOMarHuTHas
AHIYKLHS

67

PesepBHBI ypOK.
Ontuka. OCHOBEI
crenualabHOU
TEOpUHU
OTHOCUTEIBHOCTH

68

PesepHblii ypok.
KBanToBas ¢usuka.
DJIEMEHTHI
aCTPOHOMHUH U
acTpopu3uKu

Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0d17

84

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOIT'PAMME

68

49
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