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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHM K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MporpamMmmsbl, mnpenacraBieHHbix B OI'OC
COQO, a Taxxke ¢ yuéroM enepaibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHLEMIUK TpenojaBaHus ydeOHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
Opra”Hu3aLusaX Poccuniickon denepanum, peannu3yoInX OCHOBHBIE
o0Opa3oBaTeNIbHbIE MPOTPAMMBI.

Copepxkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHOW KapTuHB Mupa oOydarommxcs 10-11 kmaccoB rmpu
oOydennu nx ¢usnuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IEATEIHHOCTHOTO
noaxoma. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanmsm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W MeETalpeAMETHBIM pe3yJbTaTaM
o0Oy4eHHs, a TakKe YYUTHIBAET HEOOXOAMMOCTh pPeaU3AIUU MEKIPEIMETHBIX
cBs3ed (U3HKM C €CTECTBEHHO-HAy4YHbIMU YYE€OHBIMU TpenMeramu. B Hel
OTIPEICIIAIOTCS OCHOBHBIE IIENTM M3ydeHUs (M3UKH HAa YPOBHE CPEIHEr0 OOIIero
o0Opa3oBaHUs, TUIAHUPYEMbIE PE3yIbTaThl OCBOCHHS Kypca (PM3WKH: JIUYHOCTHBIE,
MeTarpeIMEeTHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e TUIAHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKku Ha 6a30BOM ypOBHE, B

TOM YHCJIE TPEIMETHBIEC PE3yIbTAThI MO T0/1aM O0yUEHUS;

e cojnepkaHue yueOHoro mpenmMera «Pusnka» mo rojgaMm o0ydeHusl.

®duzrka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu#’ 00 okpykatoiieM mupe. LLIkonpHbI Kype HU3HKH — cCHCTEMOOOPa3yOInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DPM3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3Y4aeMbIX XHMHEH, OUOJIOTHEH,
dbuznyeckoir reorpaduet u actpoHomueid. Vcmosib3oBaHWE W aKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  ONpeAeNseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEpPreTuku, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IMOJIyYeHHUS HOBBIX MaTe€pHaloB C 3aJlaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenune ¢Pu3MKM BHOCHUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (opMupoBaHHME YMEHUM MPUMEHSTH
HAyYHBIA METOJI TO3HAHUS MPHY BHITIOJIHEHUN UMHU YI€OHBIX HCCIICOBaHUH.

B ocHoBy Kkypca ¢wu3ukm IS YPOBHSI CpPEIHEro O0OmIero oOpa3oBaHUS
NOJIOKEH pAX HUACH, KOTOpPhIE MOXHO pAacCMaTpuBaTh KaK MPHHLMIBL €ro
IIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepHuall U3 BCEX pa3/ienoB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOMN, TAK U1 COBPEMEHHOMN (PUBUKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (HU3HKHU
o0beMHEH BOKPYr (u3Mueckux Teopuid. Bemymmm B Kypce sABIseTcs
(opMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YpOBHSIX MaTe€puH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzauus NpeanosiaraeT HCHOJIb30BaHHUE
TYMaHUTApHOTO TOTEHIMana (PU3MYecKOd HayKH, OCMBICICHHE CBS3M Pa3BUTHS
¢u3uKkn Cc pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMYECKUMHU MTPOOIEMAMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc dusuku  mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTMYECKUX MPHUIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes osxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJOIHH, a Takke 00CyXICHUS
npo6JieM paloOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

CTepKHEBBIMHU DJIEMEHTAMHU Kypca (PU3WKH HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMs SBIAIOTCA (pu3mueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKTyp€ HOCTpPOEHUsl (PU3UUECKON TEOpUH, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O MPUPOAE, TPaHHIAX
OPUMEHUMOCTH TEOpUHM, MJI1 OIKMCAaHUA €CTECTBEHHO-HAy4YHBIX SIBJICHUH U
MIPOIIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOAX0 B Kypce (PU3MKM peallu3yeTcsl MPEexae
BCEro 3a CYET OpPraHM3alUU 3KCIEPUMEHTAIBHON JESTEIbHOCTH O0YyYaroUIUXCS.
Jns  Ga3oBOro ypoBHS Kypca (HU3MKHM — O3TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HJKCIEPUMEHTOB H JIAOOPaTOpHBIX padorT,
KOTOpBIE B IporpamMme no (u3Huke 0ObeIUHEHBbl B OOLIMI CIHUCOK YYEHUYECKHX
IPaKTUUECKUX PaOOT. BulaeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOJMMBIX JUIsI KOHTPOJS M OLEHKH, OCYIIECTBISIETCS Y4YaCTHUKAMHU
00pa3oBaTeNbHOTO TIpOIlecca HWCXOAsl W3 OCOOCHHOCTEH TIUIAHUPOBAHUS U
ocHamieHUs kabunera ¢usuku. Ilpu o3TOM obecrmeunBaeTcss OBIAJCHHE
0o0y4JarlUMUC YMEHUSAMU HPOBOAUTH KOCBEHHBIE W3MEpPEHUs, HCCIEAOBAHUSA
3aBUCUMOCTEN (DU3NYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEI0KEHHBIX TUITOTES.

bosnbiioe BHUMaHUE YAENAETCS PEUIEHUI0 PAaCYETHBIX W KaueCTBEHHBIX
3anay. Ilpu 3TOM U1 pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 33Ja4d C SBHO
3aJIaHHOM (PU3NYECKON MOJEIIBIO, TO3BOJISIOIINE PUMEHSATh U3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
0OBsICHEHHE MpPOTEKaHUA (U3NYECKUX SBJICHUH M MIPOLECCOB B OKpYKAIOIIEH
KW3HU, TpeOyromue BbhIOOpa (PU3MYECKOM MOACIM [JIsi CUTyallud MPaKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k MarepuaigbHO-
TEXHUUYECKOMY OO€ecleueHn0 Y4eOHOro mporecca 0a30Bblii ypOBEHb Kypca
¢bu3KMKN Ha YpOBHE CpeiHero 001iero o0pa3oBaHus JOKEH N3Y9aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHMSIX HHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA. B kaOuHeTe (U3HKU TODKHO OBITH
HEo0X0oquMoe J1labopaTOpHOEe O0O0OpYJOBaHME ISl BBIIOJHEHHUS YyKa3aHHBIX B
nporpaMMe Mo (U3MKe YYeHHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALlMOHHOE
obopynoBaHue.

JlemoHCTpaniMoHHOE  000pyaoBaHHe (QOPMHUPYETCSI B COOTBETCTBHUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTU M OOECIEYMBAET TMOCTAHOBKY
MEPEUUCICHHbIX B TMporpaMMme 1o (DU3MKE KIIOYEBBIX JEMOHCTpALUiA Jis
UCCJICIOBAHMUSI  MU3y4YaeMbIX  SIBIGHUW W  MPOIECCOB, OMIIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlabopaTopHoe 000OpymOBaHHWE IS YYCHHUECKHX MPAKTUICCKUX padoT
(dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaThudeckue KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJAKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IH(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMHU TIEJIIMH U3yUeHUs] PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBanue wHHTEpeca U CTpeMJICHUS OOYYAIONIMXCS K HAy4YHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (POpMHpPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIKUM SIBICHUSIM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3ysbTaTa H3Y4YeHHs
OCHOB CTPOEHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJb30BAHHEM
bu3nYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue NpeNCTABICHUNA O POIM (PUIUKU IS PA3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTHkeHHEe ATUX Iesied 00ecreurBaeTCsl PEeIICHUEM CIEAYIOMMX 3a/1ad B

nporecce u3ydeHus Kypca GU3NKM Ha ypOBHE CPEHETO 0011Iero 0opa3oBaHus:



e MpuOOpeTeHUe CHUCTEMBI 3HAHUM 00 00mux bu3nIeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTHI aCTPO(DU3HKHY;

e (opMHupOBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBACHEHHS] (PU3NYECKUX SBJICHUW B TPUPOJAE U JJs TPUHATHUS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEIICHUS pa3TUYHbIX 337ad C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIONIMX CAMOCTOSTEIHHOE
co3manue (HU3NUECKON MOJIENH, aICKBAaTHOW yCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W TPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuu UHOOpMaIii,
OIpeziesIeHus JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTarta;

e CO3JIaHME YCJIOBHMM MJIsi Pa3BUTHSI YMEHUIN MPOEKTHO-MUCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wsydenune ¢usuku (6a30BbIi YPOBEHb) HA YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipennaraemerii B mporpamMMe mo (U3MKE TMepeueHb Ja0OpaTOPHBIX H
NPAKTHUECKUX paboT SIBISIETCS PEKOMEHJOBAaHHBIM, YYHTENb JeJaeT BbIOOp
NpOBEJCHUS JTa0OpAaTOPHBIX PAOOT ¥ OMBITOB C YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEH 00yUaroIUXCS.



COJEPXAHME OBYUYEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOIbI HAYYHOT' O MO3HAHUA

®usnka — Hayka O mnpuponae. HayuHble mMeTOABI MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp JkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
DKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3MUecKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponp u mecto ¢usuku B (HOpMUPOBAHMHM COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M UUGPOBBIE M3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABWkKeHHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpelHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) HU
YCKOPEHUE MAaTE€pUAIBHOW TOYKH, MX MPOEKIMH HAa OCU CHCTEMBl KOOPAMHAT.
CroxeHune nepeMeIe i U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpsSMOIMHEHOE nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpDAMHAT, CKOPOCTH, YCKOpPEHHs, IIyTM M IEepEeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TIazicHue. Y CKOPEHHE CBOOOTHOTO TTaICHUS.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPYHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTIIOBAasi CKOPOCTh, TMHENHAS
ckopocTh. [lepuoa u yactora oOpaieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHu4ecKkue yCTpOHCTBAa M IPAKTUYECKOE IPUMEHEHHE: CIUIOMETP,
JBUKEHUE CHAPS0B, LICTIHBIE U PeMEHHBIE TIEPEAAUN.

Jlemoncmpayuu

Mogenps cuctembl OTCYETA, WLIFOCTpPALUsd KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUS.

[TpeoOpa3oBanne ABMXKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXe U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenue ABukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

Hanpasnenue ckopocTu Npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEPaBHOMEPHOTO JBHXEHHUS C LIEIBIO ONPENCICHUS MIHOBEHHOMU
CKOpOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, NPONUIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE MPOMEKYTKH BpPEMEHUM TIPHU PAaBHOYCKOPEHHOM
JBUKEHUM C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS IApUKa B BA3KOM )KUIKOCTH.

W3y4uenune nBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuainun  otHocutenbHOCcTH  [anmunes. Ilepeelii  3akoH  HprotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropou 3akon Herotona
JUIS MaTepualbHON TOUYKU. TpeTuii 3akoH HproTOHA 1U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectd. llepBas kocMmuyeckas
CKOpOCTb.

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

Tpenue. Bunel Tpenust (mokos, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbKEHUs U cuiia TpeHus nokos. Koadduruent tpenus.
Cuiia conpoTUBIIEHUS MPU IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarenpbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TEIA.

MOMEHT CHIJIBI OTHOCHUTENBHO OCH BpaiieHus. [limedo cuibl. YcmoBus
paBHOBECUSA TBEPAOIO TEA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAUINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUUH.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CroxeHune CHIL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JAedOopMaliui.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECUS TBEPAOTO Telia. BUibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamopusie pabomoi

N3yuyenue nBuKeHUs: OpyCcKa M0 HAKJIOHHOW MIIOCKOCTH.



HccenenoBanre 3aBUCUMOCTH CUJI YIIPYIOCTH, BO3HUKAIOLIUX B NPYXKUHE U
pEe3nHOBOM 00paslie, OT ux aehopMaluu.

HccenenoBanre ycilOBUM pPaBHOBECUS TBEPAOIO TeJla, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonvl cOXpaneHus 6 MexaHuKe

Wmnynec MarepuaibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUaJbHBIX TOYEK.
MIynbC cuibl 1 U3MEHEHHME HMITyJIbCa TEJA. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUKEHHE.

PaGota cuibl. MOIIHOCTH CHJTHI.

Kunernueckass 3Hepruss MarepuanbHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

[ToTennmansHas DHEPTHSL. IToTrennmanbHas SHEpPrus yIpyro
neopMUpoBaHHONW  mpyxuHbl.  [loTeHUManbHas SHeEprusi Tena  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHUYECKOM HSHEPIUM CUCTEMBI TEl.
3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IPYKUHHBIN TUCTOJIET, IBMOKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeaktuBHOE nBMXKEHHE.

[lepexon moTeHIIMATBHON YHEPTHUH B KHHETHUECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYyroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXAHMYECKOW AHEPruu
TeJla Ha IIPUMEpE PACTKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsiekyasipHas Gu3NKa 1 TEPMOJIUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBKCHHS U
B3aMMOJCUCTBUSA 4YaCTUIl BemiecTBa. MoAenu CTpOEHHsI Ta30B, XKHAKOCTEH U
TBEP/ABIX TN U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE dTUX Mojeneld. Macca u
pa3mepsl MoJiekyl. KonnuecTBo BemiecTBa. [locTosinHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Lenbcus.



Mopens  upeampHOro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANBHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpeIHEW KHHETHYECKOW DSHEpPruM TEIUIOBOrO JABMXKEHUs dactull rasa. Illkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH /JlansToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBiIeHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneiThl 10 U PY3UN KUAKOCTEN U ra3oB.

Monens 6pOyHOBCKOTO JBUKECHMUS.

Mogens onsita IlTepHa.

OneITsI, JOKa3bIBAIOIIINE CYILIECTBOBAHME MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, nurocTpupyronas Npupoay JABICHHS T'a3a Ha CTEHKU COCyaa.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS HACANBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenne Maccsl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HW3MEPEHHU
00BpEMa KOMHATBHI, TaBJICHHS U TEMIIEPATypPhl BO3/AyXa B HEH.

HccenenoBanne 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoauHaMuueckass cucrema. BHYyTpeHHSA dHEpPruss TEPMOAMHAMHUYECKON
CUCTEMBI B crioco0bl €€ m3meHeHus. KonamuecTBo TemnoTel u pabota. BHyTpenHsis
DHEPrus  OAHOATOMHOIO  HWACAIBHOIO  rasza. Buabl  Teruonepenayu:
TEIJIONPOBOAHOCTD, KOHBEKIIMS, U3JIyUCHHUE. Y AENbHAs TEIJIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI U TEIIONEpeaaye.

[TonsiTue 06 ammabatHom mporecce. [lepBbIii 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHne nepBOro 3akOHa TEPMOJIMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIIpeTanus paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh IpOIIECCOB B MTPUPOJIE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIIKH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MammHaX. KoaddumueHT momae3Horo
nerctBusl TemioBod mamuubl. [{ukn KapHo u ero ko3puIMEHT MOJIE3HOTO
NeHCTBUS. DKOJIOTHYECKUE TPOOIEMBbI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE TPHUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEH HSHEPruu Tejla MPH COBEPIICHWH PaOOTHI: BBUIET
npoOKM W3 OYTBUIKM TIOA JCHCTBHEM CXKATOTO BO3ayXa, HarpeBanwe sdupa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

W3meHeHue BHYTpEeHHEH SHEpTUH (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnpiT no anuabaTHOMYy pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu mapoBoil TYpOWHBI, TBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTHBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenue yaeapHOo TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmonanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u konaeHncanus. Mcnapenue u kumnenue. AOCOIIOTHAS U
OTHOCHUTEIbHASA BJIAXHOCTh BO3AyXa. HacellleHHBIM nap. YaenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucraminueckue u aMmop@Hbie Tena. AHU30TPONUS CBOICTB
kpuctamioB. JKunakue kpuctamibl. CoBpeMeHHble MaTepuaibl. [lnaBrmenue wu
KpUcTayumM3anus. Y AelbHas TerioTa miasienus. CyOaumanusi.

VYpaBHeHue TersioBoro OanaHca.

TexHuyeckue YCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJYyUYCHUS] COBPEMEHHBIX MaTEpPHUaJIOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiICTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Ob1 M3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanus  1iaBjieHUs KPUCTAJUTMUECKOTO BEIIECTBA.

JleMoOHcTpanus KpucTajioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHre 0THOCUTENLHON BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
ONeKTpu3aums TeJ. OJEKTPpUYECKUM 3apsa. /JlBa BuAa DIEKTPUYECKUX
3apsAnoB. IIpOBOJHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil sneKTpuuecKuil 3aps.
Onekrpudeckoe mnose. Hanpsok€aHocThs  dmekTpudeckoro mosist.  [IpuHnmn



CYHEPHO3ULIMU DJIEKTPUUECKUX IOJeH. JIMHUM HanpsKEHHOCTH DIIEKTPUYECKOIO
TIOJISL.

Pabora cun  anektpoctatnueckoro  moias.  Ilorenmman.  Pa3zHoCTb
NOTEHIHAIOB. [IpOBOMHUWKM W JUANEKTPUKH B DJJIEKTPOCTATUYECKOM IIOJIE.
Jlvanexrprdyeckast MpOHULIAEMOCTb.

OnexkrpoémkocTs. KoHeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpPA.
OHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y MPUHLKUII IEUCTBUS DIEKTPOMETPA.

B3anmoneicTBre HAYIIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPIKEHHBIX TET.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE.

DneKkTpocTaTudecKas 3aIuTa.

JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM II10JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTtopa OT IUIOUIaau
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuina Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydacTka LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE CONPOTUBICHHE BEIIECTBA.
[locnenoBaTenpHOE, TapaIEIbHOE, CMEIIAHHOE COCINHEHUE TIPOBOIHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jkoymns—JleHma. MomtHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOABUKYILAS CHJIa U BHYTPEHHEE COIPOTHUBIICHHE HCTOYHUKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JIeKTpHYecKoi nenu. KopoTkoe 3aMbIkaHue.

DONEeKTpoHHass  OPOBOJUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTUBIIEHUS METAJUIOB OT TeMneparypsl. CBEPXIIPOBOIUMOCTE.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHHKMY. CobcTtBeHHass U IIpUMECHAas  NPOBOJUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIEeKTpOoNIUTHYECKAs TUCCOLUALNS. DIIEKTPOIIN3.



DneKTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIM
paspsan. Monuus. [1na3zma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHUKHA TOKA, OJJICKTPOHATPEBATEIbHBIC MPHOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BAKYYMHBIU TUOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN TUO]I, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHre cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS ITUIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
MJIONIAY MTOMEPEYHOTO CEUCHUSI U MaTepralia.

CMenaHHOE COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe wW3MepeHHe BIEKTPOIBIXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTUBJICHHUS.

3aBUCUMOCTh COMPOTUBIJIEHUS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIHUTOB.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

OOHOCTOPOHHSISI TPOBOJAUMOCTD AUOJA.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne cCMEIIaHHOTO COEIMHEHUS] PE3UCTOPOB.

M3mepeHne 3JIeKTPOJIBUKYILIEH CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHBJICHUS.

HaGmronenue anexTposusa.

MexnpeaMeTHble CBSI3H

Nzyuenne xypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (pakT, TUMOTEe3a, (Pu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOIEHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHUM, JuHEWHas (QyHKIMS,
napabosa, runepOosia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOU npupoje, nuddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIbI TEIUIONEPEaauH, TEIJIOBOE PAaBHOBECHUE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH H



ra3oB, JJEKTPUUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS AUCCOLMALNS,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUS] B TEXHUKE, MOMAIIUITHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpPYrue), IBUTaTelb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
NOJIy4YEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIIE€ HAHOMATEpUaJOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJIEHUE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTpYMHBIN MIPUHTED, AJIEKTPOHArPEBATEIbHbBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaAMKUKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUS

ITocTtossnHble  MarHuThl.  B3ammojeilicTBHE  ITOCTOSHHBIX ~ MarHuTOB.
MarnutHoe mnoJsie. BexkTtop MarHUTHOM wuWHAYKOUU. [IpuHOuUn cyneprno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKIUU. KapTMHa JUHUI MarHUTHOU
WHIYKIAH NOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHO€ TMOJIe MPOBOJHMKA C TOKOM. KapThHa NnWHWUNA WHAYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MOPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue NpOBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOysib M HaIIpaBJICHUE. [[BUKEHNE 3apsIAKEHHON YaCTHULIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. PaboTa cumsl Jlopenia.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEeKTOpa MAarHUTHOM
WHOYKIAK. OJIEKTPOABIKYIAs Cujia HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHayKuuu Papanes.

BuxpeBoe »snekTpuyeckoe moJie. DIJIEKTPOABMXKYIAS CUila HHAYKIWU B
MIPOBOJAHUKE, IBMKYIIEMCS IMOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTb. SIBIEHME CaMOMHIYKIMHM. OJIEKTPOJABMXKYIIAs  CHia
CaMOWHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckrue yCTpOMCTBA M IPAKTUYECKOE MPUMEHECHUE: ITOCTOSTHHBIE
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJBUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTUll, UHIYKIUOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIUW MAarHATHOTO TTOJIS.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBUKYIIEW CHIIBI HHAYKIHU OT CKOPOCTH HW3MEHEHHUS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue neiCTBUA MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JICKTPOMAarHUTHOW UHIYKIIHH.

Pa3zgea S. KoJsieOanusi 1 BOJIHbI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUSA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuosa, gactota, ammumtyaa u Qa3a KoJeOaAHHI.
[Ipy>XHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHX
koneOanuii. [IpeBpaiienue sHepTUN TPHU TAPMOHNYECKUX KOJICOAHUSX.

KonebatenbHbiil KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATBHOM KOJIeOATeIbHOM KOHTYpe. AHANOTus MEXIy MEXaHMYECKUMH U
AIIEKTPOMAarHUTHbIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akOH CcoOXpaHEHUs
DHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BbIiHy X I€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

[lepemenHblii TOK. CHUHYyCOMAQJIbHBIM TIEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE W JEHUCTBYIOIIEE 3HAYECHHUE CHJIBI TOKA H
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU NPU MPOU3BOACTBE NIEKTpodHepruu. Kymbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTI U B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M TPAKTUYECKOE NPHUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJIEOATENbHOM cHUCTEMbl (IPYXUHHBIA WIH
MaTEMaTUYECKU MASITHUK).



HaGmtonenue 3aryxaroniux KojieoaHui.

HccnenoBanrie CBOMCTB BBIHYXKICHHBIX KOJICOAHMI.

Ha6nronenue pesonanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuusiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu TmoOCIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpa.

Mopenps TMHUY IEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanre 3aBUCMMOCTH NEpUOJAa MaJbIX KoJieOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COETMHEHHBIX KOH/IEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yClIOBUsA pacnpocTpaHeHus. Ilepuoa. CkopocThb
pacrnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
HuTtepdepenius u nudpaxims MEXaHHIECKUX BOJIH.

3Byk. CxkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHUE, MpesIoMIICHUE, Toysipu3anus, qudpaxuus,
uaTepdepeHus. CKOpoCcTh JEKTPOMArHUTHBIX BOJIH.

[IIxana >7eKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE W MEIULMHE, panap,
paguonpuéMHHUK, TeJIEBU30p, aHTeHHA, Tesnedon, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHue M pacpOCTPAHEHHUE MTONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HaGnronenue orpaxeHus U mpeioMICHUST MEXaHUYECKUX BOJIH.

HabGntonenue nuatepdepeninu u qudpakiny MEXaHUUECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M
4acTOTOM KOJeOaHUil.



HccnenoBanve  CBOWCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpa)K€HUeE,
pesoMIIEHUE, OJSIpU3alus, AUPpaKysl, UHTEpPEepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsMonnHENHHOE pPacHpoOCTpaHEHUE CBETa B
oxgHopoaHo cpexe. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoeHue nzobOpakeHuil B
IJIOCKOM 3€pKaje.

[Tpenomnenue cBeta. 3aKOHBI MPEJTOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTeh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CiioxHbIi cocTaB Oenoro ceera. Lger.

CoOuparonie u pacceuBaromve JuH3bl. ToHkas nmH3a. DokycHoe
paccTosiHuE W ONTHYECKas cuja TOHKOW auH3bL. [locTpoenne un3oOpakeHuil B
coOMparoIIMX M PacceUBaOIIMX JIMH3aX. DPopMysia TOHKOHN JIMH3BL. Y BEIUYEHHE,
JABaeMOe€ JIMH30M.

[Ipenenbl NpUMEHMMOCTH F€OMETPUUYECKON ONTHKH.

BonnoBass ontuka. HMutepdepenuust cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MaKCHMYMOB M MHUHUMYMOB B HHTEpP(EPEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakuvonHas pemeérka. YclioBue HaOI0IeHUs
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIHOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHUYecKue YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢oroanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE paCHpOCTPAaHEHNE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTuueckue npruOOpsI.

[TostHOE BHYTpEeHHEE OTpakeHre. Mozellb CBETOBOA.

HccnenoBanue CBOMCTB M300pa)KeHU B JIMH3AX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

HaGmronenue natepdepeHnm cBera.

HaGntonenue nudpaxiuu ceera.

Habumronenue aucnepcuu cBera.

[lonydyeHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tonmyyenue ciekTpa ¢ MOMOMIbIO AUPPAKLIUOHHON PEIETKU.

HabGnronenue nonasipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3mepeHue nokas3aresns npejoMIICHUs CTEKIIA.
HccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.
Habmonenue aucnepcuu cBeTa.

Pa3zgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH
['panuipl  TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsl
CIICLIMAIbHOM TEOPUU OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTU
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAIlCHHUE
JUTUHBI.
DHEPrust © UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C JHEPrUEN U UMITYJILCOM PEIITUBUCTCKOM YaCTHLIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmovi K6AHM OGO ONMUKU

®dotonbl. opmyna [Inanka cBs3u sHEprUN GOTOHA C €T0 YACTOTON. DHEPTUs
U UMIyJbe (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dororddekra. YpaBHenune OiHmTerHa st dortorddekra. «KpacHas rpaHHUIiay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEVCTBUE CBETA.

TexHuuyeckue ycTpoWcTBa U MPaKTUUYECKOE MPUMEHEHHE: (OTODIEMEHT,
(boToaTYMK, COJIHEYHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®otorh(dexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Ceeroguon.

Conneunast Gatapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnbiTel Pezepdopna mo paccessHUIO o -4acTHL.
IInanerapras moxens aroma. lloctynater bopa. M3iydyenwe u norioieHue
(GOTOHOB MpH MEPEexXoA€ aToMa C OJHOTO YpPOBHS 3HEPruu Ha JApyrou. Buabl
cnekTpoB. CHEKTp ypOBHEW 3HEPIUHM aTOMa BOJOPO/AA.

BousHoBBIE cBOVicTBa yactull. Bomuer ne bpoia. KopryckyisspHO-BOIHOBOM
Ty aJIu3M.

CIIOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHWE: CIEKTPalIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Mopenb onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnroneHue JIMHEWYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HabGnronenue nuneiyaTroro cnekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CII0KHOCTh CTpPOEHUA sAnpa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenenenuto  coctaBa
paauoakTuBHOrO wu3nydeHus. CpoiicTBa anbda-, OeTa-, TraMMa-u3JIy4CHHUS.
BinusiHre paguoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.
OTkpeiTHE TIpOoTOHA W HeWTpona. Hykmonnas mogens siapa [eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncino sapa. M30Tomst.
Anba-pacnag. OIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIydeHHE. 3aKOH PAJHOAKTUBHOIO pacaja.
DHeprus CBA3U HYKJIOHOB B sipe. SaepHble cuibl. Jlegekt macchl sapa.
Snepnbie peakunun. [lenenue n cuHTe3 AIep.
Anepuwiii peaktop. Tepmosiaepusiii cunte3. IIpoOiaeMbl U MEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.
DieMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.
Meroabl HaOIIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIE B3aUMOJEHCTBUS. ENUHCTBO (pu3HuecKOi KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
BunbcoHna, sinepHsblil peaktop, aToMHasi bomoa.
Jlemoncmpayuu
C4€TUrK MOHU3HUPYIOINX YACTHLL.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HccnenoBanue TpeKOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Otansl pa3BuTUA acTpoHomMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3B&3nHoro Heba. Co3Be3nus, spKue 3BE3MbI, IUIAHETBHI, UX BHUIUMOE
JBUYKEHUE.

ConHeyHas cucrema.

Connue. Connewynass axkTuBHOCTh. Mcrounuk sHeprum CosHma W 3BE3N.
3BE31bI, UX OCHOBHBIE XapAKTEPHUCTHKHU. [[narpamma «CnekTpaiabHBIM KJacc —
CBETUMOCTBY». 3BE3[bl TJABHOM IIOCJIEI0BATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJENI0BATEILHOCTH. BHyTpeHHee cTpoeHue



3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3Boonuu ConHIa u
3BE3/. DTanbl )KU3HHU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. Ilomoxenue u aBmkeHue CojHIa B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacumpenue Beenennoii. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeMKkTOBOE U3ITyYEHHE.

Macmtabnas ctpykrypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGntonenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONpE/eNICHUs MOJI0KEeHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31sd CEeBEPHOIrO MOJIYIIAPHS U IPKUE 3BE3MBI.

HabGmronenus B Teneckon Jlynsl, minanet, Maeunoro IlyTu.

O6o01maromee NOBTOPpeHUE

Ponb ¢usuku u acTpoHOMHUHM B DIKOHOMHYECKOM, TEXHOJIOTMUYECKOM,
COIMAIbHOM M ITUYECKOHN cepax NesITeIbHOCTH YeJIOBEKA, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHOW HayYHOU KapTHHE MUPA, pOJib PU3UIECKON TeOpUun
B (OpMHUpOBAHMM MPEACTABICHUNA O (PUIMUECKON KApTUHE MHUpPA, MECTO
bu3nUecKkoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABICHUIN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Wzyuenune xkypca ¢usmkn 6a30Boro ypoBHs B 11 kjmacce ocymecTBIsSeTCs
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypCcaMHM MaTE€MAaTHKH,
OHOJOTHU, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimus, CBSI3aHHBIE C M3YYEHHUEM METOIOB HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (pakT, TUMOTEe3a, (Pu3nyeckas BEIWYMHA, 3aKOH,
TEeOpusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEeHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHI U UX IMPOEKLIHUH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUN, MNpPU3HAKK TMOJ00UST TPEYroJIbHUKOB,
ONpeIeJICHHUE TUIOIIAIU TIIOCKUX (Uryp u oobéma Tel.

buonoeus: snektpuueckue SBICHUS B JKUBOW Mpupoje, KosebaTeabHbIe
JBUKEHHUS B )KUBOW IPUPOJAE, ONTUYECKUE SIBJICHUS B )KUBOM IPUPOJIE, NEUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAST CTPYKTYypa TBEPBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKON PEHIETKU, CHEKTPAIbHBIN
aHaJu3.



l'eoepaghus:  mMaruuTHBIE TIONMIOCA 3eMJIM, 3aJIEKM MarHUTHBIX Py,
dboTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKaA3aHUE 3eMJIICTPSCCHHIA.

Texnonocusa: JNVMHWUW DJIEKTPOIEpENay, TEHEpPATOp IMEPEMEHHOIO TOKa,
ANEKTPOJIBUTATENIb, WHAYKIHOHHASA I1€4b, pajaap, PaguoONpPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-neub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
obOpazoBanus (0a30BBIN YPOBEHB) MOJDKHO OOECIEUUTH MTOCTHKCHHUE CIICTYFOIINX
JMYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS Y4eOHOTo npeameTa «Pusukay JOJKHbBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TMO3UIIMEN JIMYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IecTBa, PAaCIIUPEHUE KU3HEHHOTO
OTBITa U OMBITA JIEATEIILHOCTH B MPOIECCE Pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIHLHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECUETOBEYECKUX TyMAaHUCTHUUYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPa)kKAaHCKOTrO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMO/ICHCTBOBATH C COIIMATbLHBIMU HMHCTUTYTaMH B COOTBETCTBUU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH pOCCHUiCcKOI IPaXKIaHCKOMN UJECHTUYHOCTH,
NaTpuoOTU3Ma;

[IEHHOCTHOE OTHOIIEHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
NEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOECHUE YCTOMYUBOTO Oy IyIIIETro;

4) 3¢TEeTU4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOT'O TBOPUECTRBA,
npucyiero Gpusndeckon Hayke;



5) Tpy10BOT0 BOCTIMTAHMSI:

MHTEpPEC K pa3iMuHbIM cdepam npodhecCUOHATBLHOU NeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPIATH OCO3HAHHBIN BHIOOD
Oyaymuieit mpodeccun U peain30BbIBATH COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTBh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3HUKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJI00aTLHOTO
XapakKTepa KOJOTHUECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE ICMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUS 1IeJIeW YCTOMUUBOTO PAa3BUTHS YEJIOBEUECTRA;

pacUIMpeHne OMbITa JESITebHOCTH SKOJOTUYECKOW HAMpaBIEHHOCTH Ha
OCHOBE MMEIOLIUXCS 3HAHUI 1O (PUBHKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTH HAYYHOM JESTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHuss (U3MKA  OCYIIECTBIISATH  IMPOCKTHYID M HCCICI0BATEIBCKYIO
NeATeTLHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUSA
basoBble jlornyeckue JeicTrBus:
CaMOCTOSITENIbHO  (DOpMyNIHpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;
ONpeAeNATh LeNn JAEATEIbHOCTH, 3a/JaBaTh NapaMeTpbl M KPUTEPUHU UX
JOCTUKECHMS,;
BBISIBJSITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  pacCMaTpHUBAEMbIX
(bU3NYECKUX SIBICHUSAX;
pa3palaTeiBaTh TUIAH PEHICHUS MPOOJIEMBbI C YUETOM aHaIM3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEPHUAJIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B AESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUM JESTEIbHOCTH;
KOOPAMHUPOBATh M  BBIMIOJNHATH PabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBHS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOJIeM.
ba3oBble uccie10BaTeIbCKUE NeHCTBUA:
BJIA/IeTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMU TMOHSATUSIMU U METOAAMH
(bu3nYecKoil HayKH;



BJIa/IE€Th HaBbIKaMHU Y4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHON AESITEIbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pelIeHUs 3ahau (PU3MUECKOTrO COJAEp)KaHUs, NPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TMO3HAHUS;

BJIAQJeTh BHUAAMH JEATEIHHOCTH 1O TOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAllUY, MPEOoOpPa30BaHUI0 U MPUMEHEHHIO B Pa3IMYHbIX Y4EOHBIX
CUTYalUsX, B TOM YUCIIE [IPU CO3JJaHUM YUEOHBIX IPOEKTOB B 001aCTU (DU3UKHY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3a4ady,
BBIIBUTATh TUINOTE3Yy €€ pEeIIeHHUs, HAXOAUTh apTyMEHTHI ISl JOKa3aTelbCTBA
CBOMX yTBEPXJACHUM, 3a71aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ PpELICHUS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATEIHHOU
JeSITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTUYECKYIO 0O0JacTh
KU3HECATECIILHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTHHAIBHBIE IOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

Pabora c nundopmanueii:

BJIa/IETh HAaBBIKAMH MOJy4YeHHUS WHGOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBISATh IOUCK, AaHAlU3,
CUCTEMATHU3alMI0 W HHTEpHpeTanuio HHGOpMalMKU pa3IudHbIX BUAOB U (opM
IpeJICTaBICHHUS;

OIICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TE€XHOJOTMI B PELICHUM KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aja4 ¢ coOdroficHHeM TpeOOBaHUM SProOHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOEpex eHMsl, TMPaBOBbIX U  JTUYECKUX HOPM, HOPM
nH()OPMAITMOHHONW 0€30TTaCHOCTH;

CO3JaBaTh TEKCThl (PU3MUYECKOr0 COAEpKaHUS B pa3IMyHBIX (opmarax ¢
y4€TOM Ha3zHa4eHHsI THPOPMALIMHU U LIEJIEBOU ayJUTOPUH, BBIOUPAs ONITUMAJIbHYIO
(dopMy npeAcTaBIeHUS U BU3yaTU3aLUu.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIE YUeOHbIe N1elCTBHUA:
OCYIIECTBJIATh OOLIECHUE HAa YpOKaxX (PU3UKU U BO BHEYPOUHOH AESITEIBbHOCTH;
pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsryarhb
KOH(DJIUKTBI;



Pa3sBEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHMS C HUCIIOIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJIb30BATh IPEUMYIIECTBA KOMAHIHOW U MHIMBULYAIBHOU
paboThI;

BBIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIMX
UHTEPECOB U BO3MOXKHOCTEN KaXKJI0I0 YJICHA KOJIJIEKTUBA;

II[PUHUMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacnpenensiaTh poiad € YYETOM MHEHHMM YYaCTHMKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOI pabOTHI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJAJAa M KaXKAOIO y4YaCTHHKA KOMAHIBI B
o0t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh HIEH C TO3WLHHM HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHbBIX
CUTYaLUsIX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

PeryasiTuBHbBIE YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENIbHYIO AESTENbHOCTh B 00JacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBEHHEIC 3a1a9H;

CaMOCTOSITEJIbHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUSI PAKTUYECKON pabOThl C YYETOM HMEIOLUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacmupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEeHTUpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO JPYAHIMA B 00OJIacCTH
(bu3KKH, TOCTOSIHHO MOBBINIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTh KOPPEKTHBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LEIISIM;

BJIAJETh  HABBIKAMM  IIO3HABATEJIIbHOM  pe(dieKcMH KaKk  OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUM ISl OLIEHKH CUTYal[uH, BIOOpa BEPHOIO
pELICHMS;



YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apPryMEHTHl JPYrUX TMpU aHalIu3e pe3yJbTaToB
JIeSITENIbHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTHl JPYrUX IMpU aHaiu3e pe3yJbTaToB
NEeSTEeILHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTikeHUs] TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBI
no (QU3MKEe TSI YPOBHS CpEaHEro oOImero oOpa3oBaHUS y OOYyYarOIIUXCS
COBEpULICHCTBYETCS HIMOIIMOHATLHBIH WUHTEJIEKT, Ipeanoiaratommni
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIEHOE
COCTOSTHUE, BUJIETh HAIMIPABIICHUS Pa3BUTHs COOCTBEHHOM SMOIMOHANBHOMN Ccephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpETYJIUPOBAHUS, BKIIIOUAIOMIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBAaThCA K
AYMOIMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIUY, BKIIOYAIOUIEH CTPEMJICHHE K TOCTIKEHHUIO LETH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTbh, YMEHHE JeHCTBOBATh HUCXOJ1 U3 CBOUX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MMOHUMATh SMOIMOHATBHOE COCTOSTHHUE
JIpYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBATH OTHOIICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, IPOSIBIISTH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHON KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON IEATENBHOCTH JIFOAEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYEHHBIX (U3UYECKUX MOJCNCH:
MaTepHuaibHas TOYKa, UHEpIMaIbHasl CUCTEMa OTCUYETa, aOCOMIOTHO TBEPIOE TEIO,
UJCaJbHbIN ra3, MOJEIN CTPOEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJH, TOUCUHbBIN
AIIEKTPUUECKUH 3apsij] MPU pElIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U



AJIEKTPOJUHAMMUKHU:  PABHOMEPHOEC W  PAaBHOYCKOPEHHOE  MPSMOJIMHEWMHOE
JBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIUS,
B3auMoJielicTBUE Tell, Tuddy3usi, OPOYHOBCKOE JBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHuu (OXJIAXKEHUH ), TETJIOBOE
paBHOBECHE, MCHApPEHUE, KOHJICHCAlWs, IJIABJIICHUE, KPUCTAJUIM3ALNS, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a MIPU €TI0 HAarpeBaHUU B 3aKPBHITOM
COCylle, CBsI3b MEXKAY IlIapaMeTpaMu COCTOSIHMSA Ta3a B  H30IMpoleccax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

ONUCHIBATh MEXAHWYECKOE JBUKEHUE, UCTOJIb3YSl (PU3MUECKHE BEIUUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJa,
UMIYJIbC TeJla, KWHETUYECKas DHEPrusi, MOTCHIHAIbHAS DHEPIUs, MEXaHUUYECKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPH ONUCAHUM TPABUIBLHO TPAKTOBAThH
(GU3NYECKUIT CMBICT MCIHOJIb3YEMbIX BEJIUYUH, UX OOO3HAYECHUS W EIUHHUIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAHHYIO (U3UYCCKYIO BEIMYHHY C IPYTUMU
BCJIUYHMHAMM;

ONKCHIBATh M3YUYCHHBIEC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SBJICHHUS,
UCIIONB3YSd (U3WUYECKUEe BEIMYMHBI: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETHUYECKAsl SHEPrUsl XaOTUUECKOIrO JIBUKECHUS MOJEKYJ, CPEIHEKBAApPaTUYHAS
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI dHEprus, padbora rasa,
KO3(phUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENSA; TPH OMHCAHUU
NPaBWJIBHO TPaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIWYHH, HX
0003HaUCHUS W COUHUIBI, HAXOAWUTHh (POPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMYUHAM;

OIKCHIBATh U3YUYCHHBIEC AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOILIECCHI), UCTIONB3Ysl (PU3NUECKUE BEIUUYUHBI: DJICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HANPSKEHHOCTD MOJIsl, MOTEHIMAJ, PA3HOCTh MOTCHIIUAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3UUECKHH CMBICT HCIIOIh3yEMBbIX
BEITMYMH, WX OOO3HAYCHHS W CIWHHMIIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINC
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMU;

aHAJTU3UPOBaTh (PU3UYCCKHUE MPOILIECChl U SBJICHUS, WUCIOIB3YS (U3UYECKHE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMupHOro Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM DJHEPruu, 3aKOH COXPAaHCHHUS WMITYJIbCa,
MPUHIUIT CYNEPNO3UIUNA CHUJI, MPHUHIUI PABHONPABUS WHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUID CTPOCHHUSI BEIIECTBA, T'a30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOM SHEPTUU TEIJIOBOTO JIBUIKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOpMyIIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAXKEHUE U YCIIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHbIE MPHUHUUIBI JEHCTBHS MAallWH, MOpHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCJIOBUSA MX O€30MacCHOTO MCIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh OKCIEPUMEHTHI 110 HUCCIEAOBAHUIO (U3NYECCKUX SBICHUH U
IPOIIECCOB C HCIOIB30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPEHHA, TPU 3TOM
dopmynupoBarh Tpobiemy/3agadyy UM THUIOTE3y Yy4YeOHOTO OKCIIEpPUMEHTA,
coOMpaTh YCTaHOBKY H3 TMPEMJIOKEHHOTO OOOPYJIOBaHUS, MPOBOAMTH OIBIT U
bopMyIUpOBaTH BHIBOIHI,

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIC U3MEPEHUST (PU3MUECKUX BEIHYUH, TIPU
ITOM BBIOMpATh ONTUMAIBHBIA CHOCOO M3MEPEHHS W HCIOJIb30BaTh HM3BECTHHIC
METOBI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUIA;

UCCIIEIOBATh  3aBHCUMOCTH  MEXAY  (U3MYECKUMHU  BEITUYMHAMH  C
WCTIOIb30BAHUEM TMPSIMBIX H3MEPEHHH, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
(GUKCUpOBaTh PE3yabTATHI IMONYYECHHONW 3aBUCHUMOCTH (DM3MYECKUX BEIUYHH B
BUIe TaOJUII U TPaQUKOB, ANaTh BEIBOBI IO PE3YJIbTaTaM HCCIIECIOBAHNUS;

coOmoaTh NpaBuia 6€30MacHOTO TPyAa MPHU MPOBEACHUU WCCIECAOBAaHUI B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATENLCKOM W TPOEKTHOM
JESITETBHOCTH C WCIOJIh30BAHUEM H3MEPUTEILHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000pyI0BaHUS;

pemath pacu€THbE 3aJayd C SBHO 3aJaHHON (HU3HUECKOW MOJEINbIO,
UCTIONB3Ys (PU3MUYECKUe 3aKOHBI U TPUHIIHIIBI, HA OCHOBE aHAIN3a yCIIOBUSA 3a/1a41
BBIOMPATh (PU3UYECKYIO0 MOJEIb, BBIACTATh (DU3MUECKUE BEITUYMHBI U (OPMYIIHI,
HEOOXOMUMBIC JUIsl €€ pEIICHUs], TPOBOIUTHh PAaCUYEThl M OLICHUBATh PEATBHOCTD
TIOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETTMUUHBI;

pelaTh Ka4eCTBEHHbBIE 3aJ[aui: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUHUBYIO
IETMOYKY pacCyXIEHHI C OMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nYecKue sBICHUS;

UCTIONB30BaTh ~ TpPU  PEIICHWH  Y4eOHBIX  33aJa4  COBPEMCHHBIC
MH(POPMALIMOHHbIE TEXHOJIOTUU JUIS MTOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIIH
U TIPE/ICTaBJICHUSl y4eOHOW W HAYYHO-TIOMYJISIPHONM WH(OpPMAIUY, TOTYYeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAITHIO;

NPUBOJIUTH IPUMEPHI BKJIa/1a POCCHUICKHX U 3apPYOCIKHBIX YUECHBIX-(DU3UKOB B
pa3BUTHE HAyKHW, OOBSICHEHHE TIPOIECCOB OKPYXKAMOIIETO MHpPa, B Pa3BHUTHUE
TEXHUKU U TEXHOJIOTUH;

UCTIOJIb30BaTh TEOPETHYECKUE 3HAHHS MO (PU3MKE B TOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpPAIEHUH C MPUOOPaAMH M TEXHUYECKHUMHU
YCTPOWCTBAMH, JUISI COXPAHEHUS 3JI0POBbS M COOJIOACHUS HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;



paboTatb B TpYIIE C BHIMOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYIIIbI, PalUOHAIBHO paACHpPEACNATh OO0S3aHHOCTU U
MJIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHHBATH
BKJIAJ] KQKJI0OTO M3 YYACTHUKOB TPYIIIIHI B PEIICHUE PACCMAaTPUBAECMON TTPOOIIEMBI.

K xkonmy oOyuenus B 11 kJjacce mpeamMeTHBIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJCH, LIEJOCTHOCTh U E€OUHCTBO
(u3MYECKO KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIICH:
TOYEUHBIN AJIEKTPUUECKUIN 3apsAll, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, AJICpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJETh aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3a1ayg;

pacrno3HaBaTh (pU3MUECKHUE SBJICHUS (TIPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB JJICKTPOJIMHAMHUKN M KBAHTOBOUW (DU3WKH: AJIEKTPUUECKasi IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aHMMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUWSA, JEWCTBHE MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM MW JBIKYIIMICS 3apsll, 3J€KTPOMAarHUTHbBIE KOJEOaHUS W
BOJIHBI, NPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHE,
uHTephepeHus, audpakius U TOJSApU3AIMS  CBETa, AUCIEPCHUs CBETa,
doTornexrpudeckuii 3GpdexT (PpororddhexT), cBeToBOE NaBIICHNE, BOSHUKHOBEHUE
JMHEWYATOr0 CIEKTpa aromMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas
PaINOaKTUBHOCTB;

OMHCHIBaTh W3YUYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  TPOBOJUMOCTh  PA3IUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBICHUS (MPOIIECCHI), HMCIONB3Ys (U3MUECKUE BEIUYUHBL:
DIEKTPUYECKUIN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBIICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOABMKYIAs CUja, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cuwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KAaTYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IOJIEH, MEPUOJI M YacToTa
KoieOaHuil B KoJleOaTenbHOM KOHTYpe, 3apsii M CHJla TOKa B TpoIecce
TApMOHMYECKHX JJIEKTPOMArHUTHBIX KoNeOaHWi, (OKyCHOE pacCTOSHUE W
ONTHYECKasi CHUJIa JIMH3bI, TIPU ONMMCAHUU MPABHIIBHO TPAKTOBATh (DU3MUYECKUI
CMBICJI HCTOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHWS U E€JIMHHUIIBI, YKa3bIBaTb
dbopMyIbl, CBS3BIBAIOIINE JaHHYIO (PU3UYECKYI0 BEJIMYHUHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYECHHBIE KBAHTOBBIE SBJICHHS M NPOLECCHI, HCIOJIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TIOJypaciajia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, MPU OINMCAHUU TPABWIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAUYCHUS] W EAMHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBSI3BIBAIONIME JaHHYIO (DU3UYECKYH0 BEIUYMHY C JPYTMMHU BEJIUYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3NUECKON BETUYUHBI;

aHAIM3UPOBaTh (PU3UYECKHUE TPOIECChl U SIBJIICHUS, UCIONb3Ys (U3HUECKHE
3aKOHBI U MPUHLMNBL: 3aK0H OMa, 3aKOHBI MOCIEN0BATEILHOIO U MapajlieIbHOTO
COCIMHEHNS NPOBOJAHUKOB, 3aKOH J[xoyns—J/IeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE DWHIITEHHa a1 (oTorddekra,
3aKOH COXPaHEHUs SHEPruH, 3aKOH COXPAHEHHS] UMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsJa, 3aKOH COXPaHEHUs MacCOBOrO 4HMcClia, MOCTyJaTel bopa,
3aKOH PAaJIMOAKTHUBHOIO pacnajaa, Ipyu 3TOM pa3jinyaTh CIOBECHYI (OPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKECHWE W YCIOBHS (TPaHUIIBI, OO0IACTH)
MPUMEHUMOCTH;

ONPEACIISITh HAMPABJICHUE BEKTOPA WHIYKIIMU MAarHUTHOTO TOJISl POBOHUKA
¢ TOKOM, cuiibl Amriepa u cuiibl JIopeHna;

CTPOUTh W ONHCHIBATh H300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HUCCICAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MPHU 3TOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOHMpaTh YCTaHOBKY M3 MPEIJIOKEHHOIO O0OpYIOBAaHMS, MNPOBOAUTH ONBIT U
bopMyIUpOBaTH BBIBOJIHI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEpeHUsl GU3NUECKUX BEITUYUH, NPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHNM;

UCCJIENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX HM3MEPEHUMN: MpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJIEC TAOJHIl U
rpaduKoB, JeNaTh BHIBOABI MO pe3yIbTaTaM UCCIICIOBAHMS;

cobroaTh npaBuiaa 0€30MacHOTO TPyJa MPHU MPOBEICHUM HCCICIOBAHUI B
paMKax ydeOHOIro OJKCIIEpUMEHTa, Y4eOHO-HCCIIEI0BATEIbCKOM W MPOEKTHOU
NESATEILHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€THhIE 3aJaud C SIBHO 33JaHHON (PM3HYECKOW MOJEINbIO,
UCTIONB3YS (hr3UUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a7aun
BEIOWPATH (PU3UYECKYIO MOJENb, BBIACIATh (PU3HUCCKUE BEIUYUHBI U (HOPMYIIBI,



HEOOXOouMbIe 1711 €€ pelIeHUs, MPOBOAUTH Pacu€Thl M OIEHMBATh PEAJbHOCTH
MOJIyYEHHOT'0 3HaUY€HUs (PU3MUECKON BEIMYUHBL;

pelaTh Ka4eCTBEHHBIC 3a/1a4M: BBICTPAUBATh JJOTUUYECKUA HEIPOTUBOPEUHUBYIO
LETIOYKY PACCYKICHUM C ONOpOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nYecKue SBICHUS;

UCIOJB30BaTh  IMPU  pPELIEHUH  yuyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMaILMOHHBIE TEXHOJIOTMH ISl TIOMCKA, CTPYKTYPUPOBaHUs, HHTEPIIPETALIUU
U TIPEJCTAaBJICHUS Yy4eOHOW W HAyYHO-TIOMYJSPHON MHGOpPMAIMH, MOTYIYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTyYaeMyI0 HH(OPMAIIUIO;

OOBSCHATH TPHUHIMUMBI JEUCTBUS MAIIWH, MNPHOOPOB H TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOr0 MCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HY;

PUBOIUTH PUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUIL;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTH MPU OOpalIEHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUsS 3I0POBbS M COONIOICHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyHIe C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO pACHPEAENsATh OOS3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB TPYIIIIHI B PEIICHUE PACCMAaTPUBAECMON MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne n/m P Kontpoabnbsie  IlpakTnyeckue (midp :
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOrO TO3HAHUS 2 bubmmorexa LHOK
’ A v https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
nHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Uroro no pazaeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBEI TEPMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnorexka [JOK

@®a30BbIE IEPEXOBI

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




Uroro no pazneny

24

Paznen 4. JIEKTPOJANHAMUKA

bu6nunoreka [IOK
4.1 DeKTpoCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN NIEKTpUYECKU TOK. TOKU B 12 bubnmnoreka [JOK
’ Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaunmeHoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NMpOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe noje. J1eKTpOMarHuTHast 1 | 3 bubnmnoreka [JOK
’ WHIAYKLIUSA https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4ecKHUe U AIEKTPOMArHUTHBIC 9 1 bubmuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41¢97c
29 MexaHW4YeCcKHe U AJIEKTPOMArHUTHBIC 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6nuoreka [JOK
2. 1
3 Onrmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcHOBBI crielIuaNbHON TEOPUU 4 | bubnmnoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bu6mmoreka [IOK
4.1 i 6
IICMEHTBI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue atoma 4 bubnmnoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATomHOE S1pO

bu6nmnoreka [IOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHI aCTPOHOMUU U acTPOPU3NKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHHUE

6.1 Ob6o061mato1iee NOBTOPEHUE 4 fgfi;if;;gg}; 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







INOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KouunyecTBo 4yacoB DJ1eKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnbie IIpakTuyeckue
n/n Bcero u3ydyenusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
®u3uka — HayKa O MpUpOJE.
1 Hayunsie MCT(})’;BI nofoHI/m 1 bubmorexa LHOK
i https://m.edsoo.ru/ff0c32¢2
OKPY’KaIoILEero MuUpa
Ponb 1 MecTo usuku B

5 (hopMUPOBAHUH COBPEMEHHOU | bubnuotexa [JOK
Hay4HOU KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEeATEIbHOCTH JIIOAEeH
MexaHn4ecKoe ABHKEHHE.

3 OTHOCHTEIIFHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
nerxkeHusd. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpsIMOSIMHENHOE | bub6nuoreka [IOK
JBHMKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnnorexka HOK
JBUKCHHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majenue. Y CKopeHue | bu6mmoreka [IOK
CBOOOIHOTO ITaJECHNA https://m.edsoo.ru/ff0c39¢cc
KpuBonuuelinoe qBUXKEHUE.

7 JIBr>KeHUE MaTepUaIbHOM TOYKH IO 1 bubmmorexa [JOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHiun otHocuTENbHOCTH ["anumes. 1 bu6nunoreka [IOK




NHepruanbHbIe CUCTEMBI OTCUETA.
IIepBeiit 3akoH HproToHa

Macca tena. Cuna. [lpunuun

https://m.edsoo.ru/ff0c3be8

9 CyHepIo3uluy cuil. Bropoii 3akoH bubmmorera IOK
yrep ) p . https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MarepuanbHON TOUKH

10 Tpernii 3axoH HproToHa 1151 bubnnorexka [HOK
MaTEpPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TaroreHus. Cumna

11 TspkecTH. [lepBas kocMuyeckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnmnoreka [JOK
TEJa https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. KordumueHT tpenus.

13 Cuna cgn OTI/IBJICI?I/qu)I opu HBHS(CHI/II/I bubmmorera LIOK

P P https://m.edsoo.ru/ff0c3{76
TeJa B )KUAKOCTH WIH rase
[ToctynarensHOE U BpamareabHOe

14 JBIKEHHE a0COIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [1nedo cunbl. YeinoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
NMnynbsc MmaTepuabHOM TOYKH,

15 CHUCTEMBI MaTePUATIbHBIX TOYCK. bubnmnoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOIIHOCTB CHJTBI.

16 Kunernueckast sHeprusi MarepuaabHONR bubnmnoreka [JOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUHU

17 [TorenmaneHas 3HEpTHUS. bubnmnoreka [JOK




18

[TorennuanbHast SHEPTUs yIPyro
ne(OpMUPOBAHHON MTPYKUHBI.
[TorennmanpHast SHEPTHs Tesla BOIU3U
MTOBEPXHOCTU 3eMJIU

[ToTeHnanbHbIe U HEMOTEHINAILHEIE
cuibl. CBsi3b paboTHI
HCIMMOTCHIINAJIBHBIX CUJI C USMCHCHUEM
MeXaHU4YECKOU OHEPIUHU CUCTEMBI TCII.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUHU

https://m.edsoo.ru/ff0c461a

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHnas pabora
«HccnenoBanue cBsizu pabOThI CUITBI C
M3MEHEHHEM MEXaHHUECKOW YHEPTUN
TeJa Ha MIPUMEPE PACTIKCHHS
PE3MHOBOTO KTyTa»

20

21

22

KonTponbnas pabota mo Teme
«Kunemaruka. Jluramuka. 3aKOHBI
COXpPAHEHUS B MEXAHUKE»

OCHOBHbIE MOJOKEHUS MOJIEKYIISIPHO-
KHHETHUYECKOW Teopuu. bpoyHoBckoe
nskenue. uddysus

Xapaxkrep ABHKECHUS U
B3aHMMOJICHCTBUS YaCTHUI] BEIIESCTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPABIX TEI

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuuecto
Beulecta. [locTositHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmneparypa
u e€ nuzmepenue. lllkana remneparyp




Lenbcus

Uneanpusii raz 8 MKT. OcHOBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas Temreparypa Kak Mepa
26 CpeIHE KUHETUYECKON IHEPTUHU bubnnoreka [JOK
JBUKEHUS MOJIEKYJI. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlampToHa. ["a30BbIC 3aKOHBI
JlaGopatopHnas pabora
)3 «HMccnenoBanne 3aBUCHMOCTH MEKIY
IapaMeTpamy COCTOSIHUS
pa3peKEHHOT0 Tra3a
79 N3onponeccel B MAEATBHOM Ira3e U UX bubanorexka [HOK
rpaduyeckoe npeACTaBICHNIE https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOIMHAMUYECKOW CUCTEMBI U
30 criocoObI e€ n3menenus. KonmnuectBo bubnuotexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOTO UJEAIBHOTO
rasa
31 Buzael rerionepenaun bubmmorera LIOK
https://m.edsoo.ru/ff0c5¢36
VYnenbHas TEMI0EMKOCTh BELIECTBA.
32 KonuuecTBo TemioTsl npu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AnuabaTHeli polecc
13 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bub6nmoreka [IOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
34 Heo6paTumocTs npoieccoB B bubnmoreka LIOK




npupoje. Bropoi 3akoH
TEPMOAVNHAMUKHI

[Ipunuun nevictBus u K11/ rermnoBoit

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK

35
MAIlIHHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIT
37 DKosorunyeckue mpoodaemMbl
TEIIOHEPTEeTUKHI
18 O6o0maromuii ypok «MosexyspHas bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas padbota no teme
39 «Monekymnsipaas ¢puszrka. OCHOBBI bubmmorexa [TOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooGpa3zoBaHue U KOHICHCALMSL. bubnuoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOComOTHas U OTHOCUTEIbHAS
41 BJIAJXHOCTb BO3/1yXxa. HachlieHHbIN bubmmorexa [OK
%3 H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue n
0 amopdHbIe TeIa. AHU3OTPOIIHUS bubnuotexa [JOK
CBOICTB KpucTa/IOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTtaibl. COBpeMEHHbBIE MaTepHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL.
43 VY nenpHas TEII0TA TIJIABICHUS bubmmorexa [TOK
s ' https://m.eds00.ru/ff0c6708
CyOmmmariust
bu6nmnoreka [IOK
44 VYpaBHeHME TEII0BOro OanaHca
PABHCHHUE TEILIOBOT " https://m.edsoo.ru/ff0c6820
45 DneKTpu3amus Tel. DIEKTPUIECKUI bubnmnoreka [JOK

3apsan. JlBa Bua JIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc




3aps/i0B

[IpoBOIHMKH, AUDIIEKTPUKHU U

46 MOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmmorera [IOK
yip ' P https://m.edsoo.ru/ff0c6bce
3IEKTPUYECKOTO 3apsiaa
Bsaumogeiictue 3apsa10B. 3aKOH
47 Kyinona. ToueuHbli 31EKTpUYECKUI bubmorexa LHOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsn
Harpsx€HHOCTB 2JIEKTPUYECKOrO
43 nosist. [lpunnun cynepno3unuu bubnuoreka [IOK
ANEKTPUYECKUX MojeH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui 31eKTpoCcTaTuuecKoro
49 noss. [lorenuuan. PazHocts bubmmorexa [JOK
’ At https://m.edsoo.ru/ff0c6£00
MTOTEHINAJIOB
[IpoBOIHMKYM U AUBIIEKTPUKHU B
50 3n12KT OCTaTHYECKOM HOlj'IC bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c7018
JusnekTpuyeckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnexrpoémkocTh. Konaencaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIIOCKOTO
52 KOH/JIEHCAaTOpa. DHEPrus 3apsyKeHHOrO bubmmorexa [OK
pa. P P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCaTopa
53 Jlaboparopnas pabora "M3mepenue
MEKTPOEMKOCTH KOHACHCaTopa"
[TpuHIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMPOBATHLHOTO

ammapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTUYECKas 3allluTa.




55

56

57

3a3eMJIeHHE HIIEKTPOIPUOOPOB

DNEeKTPUYECKHUI TOK, YCIOBHS €T0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenne. 3akon Oma it
ydacTka 1enu

ITocnenoBarenbHOE, NapalIeNbHOE,
CMEILIAHHOE COETMHEHNE
poBOIHUKOB. JIabopaTopHas paboTa
«M3ydyeHue cMeIIaHHOTO COeIMHEHUS
PE3UCTOPOB

PaboTa 1 MOIIHOCTH AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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

58

3axon OMa 11 MOJIHOM (3aMKHYTOI)
anexTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne DJIC ucTouHnKa TOKa U
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

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

59

DNeKTpOHHAs! TPOBOAUMOCTH TBEPIBIX
METAJLIOB. 3aBUCHUMOCTD
COHpOTI/IBJ'IeHI/ISI MCTAJIJIOB OT
Temmeparypbl. CBEpXIPOBOIMMOCTh

60

61

DNEeKTPUYECKUN TOK B BaKyyMe.
CBoJiCTBA 1EKTPOHHBIX ITYYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAsS U
IIpUMecCHast MpoBoaAUMOcTh. CBOMCTBa
p—n-niepexona. IlomynpoBoHUKOBBIE
puOOpbI

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c84ae




DJNEKTPUUYECKUH TOK B pacTBOpax U

2 pacriaBax 3JeKTPOJIUTOB. | bub6mumoreka [IOK
DNEeKTPOIMTHYECKAs TUCCOLMAIIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTpUUECKUil TOK B ra3ax.

63 CamocTosTenbHbIN U 1 bubnnoreka [JOK
HECAMOCTOSATEIBHBIN pa3psa. MosHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexkTpudeckue npudbopsl U

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

65 Oo6o06maromuit ypok | bubmmoreka [JOK
«INEKTPOIUHAMUKA) https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme

66 «Qnekrpocraruka. [TocTosHHBIM | bubanorexka [HOK
3JeKTpuYecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cpeaax»

67 PesepBHblit ypok. KonTponbHast | bub6nmoreka [IOK
pabora o Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6001maronuii ypok 1 bub6nmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68
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11 KITACC

KoimuecTBo yacos DJIeKTPOHHbIE
[
Jrj;n Tema ypoka Bcero Konrpoapueie  IMpakruueckue fll:l;:eﬂﬂﬂ :)I;I[‘)l;l;zl;::enbﬂme
padoThI padoTbI pecypebi
[TocTostHHBIE MATHUTHI U X

| B3auMO/iecTBUE. MarHUTHOE MOJIE. | but6mmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM UHAYKLIMHU
MarauTHo€e 1oJie MPOBOIHUKA C

) TokoM. OmBIT DpcTena. | but6mmoreka [IOK
BzaumopeiicTBrue mpoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnast pabora «3yuenue | | bubnmnorexa [JOK
MAarHuTHOTO I10JIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO IOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa | | bubnuotexa [JOK
«HccnenoBanne nelcTBHA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO IOJIS HA

5 JBUKYLIYIOCS 3apSyKEHHYIO YaCTHLLY. | bubnuotexa [IOK
Cwua Jlopenma. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarauTHas uHAyKus. [lotok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

HHAYKIOUU. 3akoH 3J'ICKTp0M&FHHTHOI7I




WHAYKIOHUU q)apaz[eﬂ

JlaGopaTtopHnast pabota
«HccnenoBanue siBICHUS
AIEKTPOMArHUTHON MHTYKITU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtrBHOCTS. SIBIEHUE
camounaykiuu. 9J1C caMOMHAYKIUH.
DHeprus MarHUTHOT'O MOJISl KaTyILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckne ycTporucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJABUTATEIb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
UHIYKIUOHHAs [1eYb

10

11

12

13

14

O6o0maromuii ypok «MarautHoe
I10JIC. 9H€KTpOMaFHI/ITHa$I I/IH)IYKIII/ISI»

KonTponbHas pabota mo Teme
«Mar»uuTtHoe 1ojJie.
9J'I€KTpOMaFHI/ITHa$[ I/IHIIYKHI/ISI»

CBo0oiHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnueckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUil.
[IpeBpamienue 3aeprun
JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajblX KojeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTU U MAcCChI Ipy3a»

Koneb6arenbHbliit kKoHTYp. CBOOOIHBIE

bu6munoreka LIOK
https://m.edsoo.ru/ff0cab82

bu6mmorexa LIOK
https://m.edsoo.ru/ff0cad58

bu6mmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMAruHuTHBIC KoyIe0aHus B
nacaJIbHOM KoJIeOaTeIbHOM KOHTYpC.
Anayorus MCKAY MCXaHUYCCKHMHU U
OJICKTPOMAariMTHbIMU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHEHMsI SHEPTUU B UJI€aTTbHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyXarOUUX
KoseOaHusx. BeIHyXIEHHBIC
MexaHH4YecKHe Koebanus. Pe3onanc.
BoeiHyKI€HHBIE IIEKTPOMAarHUTHBIC
KoaeOaHus

[lepemennslii Tok. CUHYCOUJANbHBIN
[IEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKa. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYECHUE CUJIBI TOKA U
HaIpsHKEHUs

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

bu6munoreka LIOK
https://m.edsoo.ru/ff0cb9c4

bu6munoreka LIOK
https://m.edsoo.ru/ff0cbb86

bu6mmorexa LIOK
https://m.edsoo.ru/ff0cbd34

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU JJIEKTpoIepeaay

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

20

DKOJIOTUYECKUE PUCKH TIPU
IPOU3BOJICTBE 3JIEKTPOIHEPTHH.
Kynbrypa ucnonszoBanus
3NIEKTPOIHEPIUHU B IOBCEIHEBHON
KHU3HU




MexaHu4ecKue BOJIHbI, YCIOBHSI
pacnpoctpanenus. [lepuoa. Ckopocth

bu6mmnoreka LIOK

21
pacrpocTpaHeHus U JJINHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ MPOIOIbHBIE BOJIHBI
” 3Byk. CKOpOCTh 3BYyKa. ' pOMKOCTh bubnmnorexa [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIEeKTPOMAarHUTHBIC BOJIHBI, UX
23 CBOKCTBA U CKOpOCTh. IlIkana Bubamorexa [IOK
P i https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUHUIIBI paTUOCBS3U U
24 teneBuaeHus. Pa3Butue cpeacTs
cBa3u. Paguonokanus
)5 KonTponbnas pabora «Konebanus u bubnuotexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacpOCTPAHEHUE
2% CBETa B OJHOPOJHOU cpejie. bubnmnoreka [JOK
ToueyHblil HICTOYHUK CBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI OTPAKECHHUS
27 cgeta. [locTpoeHnue nzobpaxenuii B Bubamorexa [IOK
| p p https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonnoe
)3 BHYTpeHHee oTpaxeHnue. lIpenenbHblil bu6nuoreka [JOK
YTOJI IIOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEeHUs
29 JlabopaTtopHas pabota «3mepenue bubnmnorexa [JOK
TOKAa3aTeIIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxeHuil B bubnuorexa [IOK




nuH3e. PopMysa TOHKOM JIMH3BL.
VYBennueHue JIMH3bI

JlaGoparopHas paboTa

https://m.edsoo.ru/ff0cddle

31 «HMccnenoBanue CBONCTB
U300paKeHH B JIMH3AX»
Hucnepcust cBera. Clio>KHBIN COCTaB
1 6enoro csera. L{Bet. JlabopaTopHas
pabota «Habmronenue aucnepcun
CBETa»
13 Wurepdepennus ceera. Judpaxuus bubnuotexa [IOK
cBeta. JludpakunoHnHas peniéTka https://m.edsoo.ru/ff0ced22
14 [TonepeyHoCTh CBETOBBIX BOJIH. bubnuotexa [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
15 Ontuueckue npuOOPsI U yCTPOHCTBA U
yCIIOBUS UX 0€30MacCHOI0 IPUMEHEHHUS
I'panupr npuMEeHIMOCTH
36 KJIACCMYECKOM MeXaHUKU. [locTymarel bubnuorexa [JOK
CIIelIMaJIbHOM TEOPUU https://m.edsoo.ru/ff0ct862
OTHOCUTEJIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHH U COKpallleHue bubmorexa HOK
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprusi U UMITYIbC PENATUBUCTCKOM
. bubnuoreka [{OK
38 yacTullbl. CBS3b MacChl C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHS TIOKOSI
KonTtponbhas padora «OnTuka.
. bubnuorexa [JOK
39 OcHOBBI cIEIIMAIBHON TEOPUH

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®oronsl. opmyna [Inanka. Dueprus

bu6mmorexa LIOK

40
U UMIYJIbC (poTOoHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIEI0BaHNE Eu6 LIOK
nOIroTeKa
41 otodddexra. OnbiThl A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl poTodrpdekra. YpaBHeHUE
. . bubnuorexa [JOK
42 Ditamreiina s pororddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gotordpdexra
Hasnenue cBera. Onwite [1. H.
43 JleGeneBa. XumMuueckoe aeicTBHE bubmorexa HOK
AeBa. s https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE MTPUMEHEHHUE:
dboTornemMenT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3agau mo reme «3J€MEHTBI bubnuoreka [{OK
KBAaHTOBOM ONTHUKW) https://m.edsoo.ru/ff0d0302
Mogens aroma ToMmcona. OTBITHI
46 Pesepdopna o paccesHuro o-4actuil bubmorexa OK
PPOP P ' https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aToma
but6mmoreka [IOK
47 [Toctynatel bopa
y P https://m.edsoo.ru/ff0dOafa
W3aydenne n mornomenne GOTOHOB
48 1| I/I}II'IIIG €X0JIe aToMa C onH(()b;o OBHS bu6morexa [IOK
P P . P https://m.edsoo.ru/ff0d0afa
SHEPTuU Ha Ipyroi. Buasl ciekTpos
BonnoBeie cBOMCcTBa yacTull. BoaHbI
. o bubnuoreka [{OK
49 ne bpoitns. KopryckynsipHo-BoIHOBOM

nyanu3M. CrIoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXJICHHOC U3JIYUCHUC

OTKpbITHE PATUOAKTUBHOCTH. OTIBITHI

Pesepdopaa o onpexnenenuto cocraBa

pPaaArOaKTUBHOI'O U3JTYUCHUSA

but6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa asbda-, 6era-, raMma-
u3iydeHus. Bnusnue
PaIuoOaKTUBHOCTU HA KUBHIE
OpraHU3MBbI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
Nzotomel. Anbda-pacma.
ONEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnaa. ['aMma-uziydyeHue

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B sJIpe.

S nepublie peakuuu. AnepHblid
peaktop. [Ipo6iemsl, TepCeKTUBHI,
AKOJIOTHYECKHE aCIIEeKTHI SAEPHOU
SHEPTETUKHU

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPHITHE
no3utpoHa. MeTo bl HaOMIOAEHUS U
pETUCTpaLMK IEMEHTAPHBIX YaCTHIL.
Kpyrusni cton «®@yHaameHTaabHbIE
B3auMMOJICUCTBUSA. EQMHCTBO
buznyecKol KapTHHBI MUPa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3anoro neba. Co3sesnus,
ﬂpKI/Ie 3Bé3I[I>I, IIJTAaHETHI, UX BUANMOC
nBrkenre. CojiHeYHas cucreMa

56

Comnnne. ConHeyHast aKTUBHOCTb.
Wcrounuk sneprun ConHia u 3BE31




57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/BI TTIABHON
MOCJICZI0BATEILHOCTH. BHyTpeHHEE
ctpoenue 38€31. COBpeMEHHbBIC
MIPEJICTABJICHUS O TIPOUCXOXKICHUH H
spoimonuu CoHIIA U 3BE3 ]

58

Muneunsiii [Iyre — Hama ["anakTuka.
[Tonoxenue u aBmxenue ConHia B
lNamakTtuke. ['anakTukn. Y€pHbIe BIPHI
B sAJIpax rajJakTHK

59

60

Bceenennas. PasOeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

HCpCH_ICHHLIC HpO6HCMLI ACTPOHOMUHU

61

KontponbHas padoTa «2J1€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o0matomuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIMATBLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeJioBeKa

63

64

O6o0maromuii ypok. Pons u mecto
(U3HUKH U aCTPOHOMUH B
COBPEMEHHOM HAay4YHOUN KapTUHE MUpa

Ob6o06maromuit ypok. Posb
dbuznyeckoit Teopur B GOpMUPOBAHUU
MPEACTABICHHUH O (HU3UIECKOI
KapTHHE MUpa




65

66

67

O6o6maromuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 001LIEM
PAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEICTaBICHUN O IPUPOE
PesepBHbIil ypok. MaruutHoe moue.
DNEKTPOMAarHuTHAas NHIYKIIHS
Peseprubriit ypok. Ontuka. OCHOBBI
CIELMaJIbHON TEOpUH
OTHOCHUTEIIBHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.
DNeMEeHTbl aCTPOHOMUU U
acTpopU3UKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
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