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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHMU K pe3yJbTaTaMm
OCBOCHHSI OCHOBHOW 00pa30BaTelbHOM MpOrpaMMmbl, npenactaBieHHbix B OI'OC
COO, a rtakxke c yu€roMm QeaepanbHOl paboueld mporpaMMmbl BOCHHTaHUS U
KOHIIEMIINK TpernojiaBanusi yuyeOHoro mnpenmera «dDusuka» B 00pa3zoBaTeIbHbBIX
OpraHu3aIusax Poccuiickoi denepanuu, peanu3yrommx OCHOBHEIE
o0pazoBaTeNbHbIE MPOTrPaAMMBI.

Conepxanue mnporpaMMmbl 1Mo (U3UKE HampaBjeHO Ha GOPMUPOBAHUE
€CTeCTBEHHO-HAy4YHOM KapTUHBI Mupa oOyuatomuxcs 10-11 xmaccoB mpu
00yuyeHuu ux (pusrke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AESITEILHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBerctByer TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METAaNpEeIMETHBIM pe3yJibTaTam
o0y4yeHus, a TaKXKe YYHUTHIBACT HEOOXOJMMOCTh pealiM3allid MEXIPEIMETHBIX
cBsA3el (U3UKM C €CTECTBEHHO-HAYYHBIMHM Yy4eOHBIMU TpenMmeramu. B Hel
OTIPENIETISIIOTCS. OCHOBHBIE 1M M3Y4YeHUs (PU3MKU HA YPOBHE CpPEIHEro oOIero
00pa3oBaHus, MNIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3UKHU: JIUYHOCTHEIE,
MeTanpeaIMeTHbIE, MpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (uszuKe BKIIIOYACT:

e TUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca PU3NKHU Ha 6a30BOM YpOBHE, B

TOM YHCIIE IPEIMETHBIE Pe3yabTaThl MO rojlaM 00y4eHHUS;

e cojepkanue yuyeOHoro mpeaMera «dusuka» 1o rogam o0ydeHHs.

du3zuka Kak Hayka O HauboJjee OOImMX 3aKOHaX MPHUPOJIbI, BBICTYMas B
KayecTBE Y4E€OHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHu 00 okpyxaromiem mupe. llkonbHbIN Kypc GU3UKU — CUCTEMOOOPA3yIOII Ui
JUISI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (DU3MYECKUEe 3aKOHbI
JeXaT B OCHOBE TIPOIECCOB U SBJICHHMM, HM3y4aeMbIX XHMHUEH, OHMOJIOTHEH,
¢buzmueckoit reorpadueii u actpoHomueil. Mcmonp3oBaHME W aKTUBHOE
npuMeHeHre  (U3MYECKUX 3HAaHWM  ONpeAeNsieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, MOJYyYEHUS] HOBBIX MATEPUAJOB C 3alaHHBIMU CBOMCTBAMHM U JAPYIHUX.
N3yuenne ¢(u3uku BHOCHUT OCHOBHOM BKJIad B (POPMUPOBAHUE €CTECTBEHHO-
HAYYHOUW KapTUHBI MHpa oOydawmuxcs, B (popMuUpoBaHHE YMEHHH NPUMEHSTH
HAYYHBIA METOJ MMO3HAHUS NP BBINOJIHEHUN UMM y4E€OHBIX UCCIIEAOBAHUI.

BocnurarensHblil moteHuuan npeaMera «dusnkay peannzyercs: 4epes:

- TMpuUBIiCYCHHWE BHHUMaHUSA OOydYalIMXCA K I[EHHOCTHOMY aCHeKTy
U3ydaeMbIX Ha ypoOKax SIBJICHHH, OpTaHH3alMI0 Pa0OTHI C MOJIydaeMOW Ha ypOKe
COIIMAIbHO 3HAa4yuMOW uH(MoOpMalnmell — HWHUIMUPOBAHUE €€ O0O0CYXIeHUs,



BBICKA3bIBAaHUS 00YUYaIONIUMUCS CBOETO MHEHHUS 110 €€ MOBOJy, BBIPAOOTKHU CBOETO
OTHOILICHUS K HEM;

- Moa00pP COOTBETCTBYIOUIMX TEKCTOB ISl YTCHHUSA, 3aJa4 MHTEPECHBIX IIO
COJIep’KaHuI0, Oorarble HJESIMH, HMEIOIIHE HECKOJIBKO CIIOCOOOB pEIlEHHUS.
[logbupass cnemmanbHbiIM ~ 00pa3oM  3a7ayd, MOXHO  OCYIIECTBIATh U
HPaBCTBEHHOE, U 3KOHOMUYECKOE, U IKOJIOTMYECKOE BOCITUTAHHUE;

- IPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (HOpM pabOThI C 0OYYaIOIMIMMUCS:
UHTEUICKTyQTbHBIX ~ UTP, CTUMYJIUPYIOUIMX  TO3HABATEIBHYIO  MOTHBAIIHIO
oOydJaromuxcsi; JUCKYCCHUM, KOTOpble JaloT OO0y4yamoluMcs BO3MOXHOCTh
npuoOpeCTU ONBIT BEACHUS KOHCTPYKTHUBHOIO JIMAjoOTa; IPYMIOBOW pabOThl MU
paboTel B mapax, KOTOpble YyyaT oOOyyarouuxcsi KOMaHIHOM paboTe u
B3aMMOJICHCTBUIO C IPYTUMU OOYJAFOIITUMHUCS;

-  UHUIMUPOBAHMEC U TMOJACPKKY HCCIEIOBATEIBLCKON JCATEIBLHOCTU
0o0yJarolmuxcsi B paMKax peaju3alud UMW HWHAUBHIYAJIbHBIX M TPYIHOBBIX
UCCJIEIOBATEIbCKUX  MPOEKTOB, YTO JIaCT  OOydYaromuMmMcs  BO3MOKHOCTh
npuoOpeCTH HAaBBIK CAMOCTOSITEJILHOTO PEIICHUS TEOPETHYECKON MpoOsIeMBbl,
HaBBIK T€HEPUPOBAHUSA U 0QOPMIICHHUS COOCTBEHHBIX UJIE€H, HABBIK YBAKUTEIBHOTO
OTHOIIICHUS K YYKUM HJesiM, OPOPMIICHHBIM B paboTax ApYrux HCCieaoBaTeseH,
HABBIK TYOJUYHOTO BBICTYIUICHUS TIEpell ayduTOpUeH, apryMEHTHUPOBaHUS U
OTCTaMBaHUs CBOEH TOUYKH 3PECHUS;

- TBOPYECTBO BBIJAIOIIUXCA YUYEHBIX — (PU3UKOB — OSTO OCHOBHBIC
HaNpPAaBJICHUSI BOCIIUTATEILHOW JAEATECIHHOCTH yUUTENs (PU3UKU TIO MPUOOIIECHUIO
00y4Jarmuxcs K IEHHOCTSIM HayYHOTO TIO3HAHUS;

- oOpamenue K HUCTOpUM (U3MKUM — BaXHEWIIUN MyTh pealu3aluu
BOCIIUTATENILHOTO TIOTEHIMAla YPOKOB (PU3UKHU, PACKPBITUS UYEIOBEYECKOTO
CMbICJIa HAayKd O TMpUPOJAE, TaK Kak HCTOpu3M (OPMUPYET Hay4dHOE
MHUPOBO33pEHUE, pPa3BUBAaE€T MHTEPEC K HayKe, CIOCOOCTBYET MOBBIIIEHUIO
KauecTBa 3HAHWM, I[IOMOTraeT HPABCTBEHHO BOCIHTHIBATHL OOyYarOIIUXCH,
COBEPIICHCTBYET METOJUKY MPENoaBaHus (HU3UKH;

- 337a4¥ U 3alaHusl CHOCOOCTBYIOIIME (DOPMHUPOBAHUIO KPUTHUYECKOTO H
JIOTUYECKOTO MBIIIJICHUS; HABBIKOB OLEHKH, CTPYKTYpUpPOBaHUs MHPOpPMAUU U
BbIJICJICHUS TJIaBHOTO; YMEHHUHM TOBOJIUTh HAa4yaTylo pabOTy 10 KOHIA; CTPEMIIEHUS
BBIOMpATh PAlMOHANBHBIN MyTh PEIICHUs 337aud, BBHIIOJTHEHUS 3a/laHusl; YMEHUI
PYKOBOJCTBOBAThCS TMpaBUJIaMU TMPU  BBINOJHEHUM 3a/JlaHUM, BOCIHTaHUE
OTBETCTBEHHOTO M OEpEeKHOTO OTHOUIIEHHS K OKpY)KaIoLEel cpele, OCO3HAHHE
HEOOXOAMMOCTH MPUMEHEHUS] AOCTHKEHHUN COBPEMEHHOW HAyKHM M TEXHOJOTHI
JUIsL pallMOHAIBHOTO MPUPOAOTOJIb30BaHUsA, ((OPMHUPOBAHUE OCHOB SKOJIOTUYECKO I
IPaMOTHOCTH.



B ocHoBy kypca ¢usuku s ypoBHS cpenHero oOiiero oOpa3oBaHUs
MOJIOKEH DA HWACH, KOTOpbIe MOXHO paccMaTpuUBaTh KaK MPHUHIIUIIBI €0
MOCTPOCHHUS.

Hoes yenocmumocmu. B COOTBETCTBUM C HEM Kypc SIBIISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lieoB (GU3UKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW Marepuan kKypca (U3UKHU
00benMHEH BOKPYT (u3uyeckux Teopuil. Benymum B Kypce sBIseTCs
dbopMUpOBaHUE TMPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. BE peanuzanus nOpeanoiaraeT HUCIHIOIb30BaAHUE
TYMaHUTApPHOTO TOTEHIMala (PU3UIECKON HAyKH, OCMBICJICHUE CBSI3U Pa3BUTHS
busukn ¢ pa3BuTHEM OOIIecTBa, a TakkKe C MHPOBO33PEHUYCCKUMHU,
HPaBCTBEHHBIMHU U HKOJOTUYECKUMU MPOOIeMamu.

Hoes  npuxnaonoi  uanpasiennocmu. Kypc Gu3ukd — mpeamnoJiaraet
3HAKOMCTBO C HIUPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPHUIOKEHHUHN
U3YYEHHBIX TEOPH U 3aKOHOB.

Hoes skonoeuzayuu peamusyercss TMOCPEICTBOM BBEACHHUS DJIEMEHTOB
COJICp>KaHUs, TMOCBAMIEHHBIX OKOJOTHUYECKAM TpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTUEM TEXHUKUW U TEXHOJIOTHH, a TakXke OOCYXIEHHUs
npoOJieM paluoHAILHOTO MPUPOAOTOIB30BAHUS U SKOJIOTUYECKONW 0€30MacHOCTH.

CTep>XHEBBIMH DJIEMEHTaMH Kypca (U3MKHM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHusl ABISIOTCS (Pusmueckue Teopuu (popMupoBaHHE TPEACTABICHUN O
CTPYKTYpe MOCTpOeHUs (pU3NIECKON Teopuu, posiu (pyHIaMEeHTaIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJE, TPaHUIAX
OPUMEHUMOCTA TEOPUM, JIi ONHCAHUS €CTECTBEHHO-HAYYHBIX SBICHUM U
MIPOIIECCOB).

CHUCTeMHO-1eITeIbHOCTHBIN MOIX0 B Kypce (HU3UKH PEATU3YETCS MPEexIe
BCEro 3a CYET OpraHU3aIMU SKCIEPUMCHTATBHOU JEATCILHOCTH O00YYarolMXCs.
Jns  6a3oBoro ypoBHS Kypca (HU3MKHM — 3TO HCMOJB30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX HSKCIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpbIE B MporpaMMe Mo ¢u3nke oObEAUHEHBI B OOIIMI CIMHMCOK YUCHHYECKUX
NpaKTUYEeCKuX paboT. BeimeneHue B ykazaHHOM MepedHe JTabOpaTOpHBIX padoT,
OPOBOAUMBIX JJIi KOHTPOJSI M OLEHKH, OCYIIECTBIIIETCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO TMpoOIEcCca HCXOAS U3 OCOOCHHOCTEH TIaHUPOBaHUS U
ocHameHus: kaOuHera ¢usuku. Ilpu »osToM obOecnmeunBaeTCs OBJAICHHUE
00yYarolUMHUCST YMEHUSMH MPOBOAUTH KOCBEHHBIE W3MEPEHUs, HUCCIEAOBaHMUS
3aBUCUMOCTEM (U3MYECKUX BEIMYMH M TOCTAaHOBKY OIBITOB IO MPOBEpPKE
NPEIJIOKEHHBIX THUTIOTES.



bonpiioe BHUMaHUE YACNSETCS PEIICHUI0 PAacYETHBIX M KauyeCTBEHHBIX
3agad. IIpu 3TOoM 11 pacu€rHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 33/1a4d C SIBHO
3aJaHHOM (PU3UYECKOI MOJEIBIO, MO3BOJISIONINE IPUMEHATh U3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK U WUHTETpUPYysd 3HAHUS U3
pa3HbIX pazaesoB. [y KaueCcTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/laHUs Ha
00bsICHEHHE NPOTEKaHHsI (U3MYECKUX SIBICHUM U MPOIECCOB B OKpYyXkKarouiei
KU3HU, TpeOyronue BbIOOpa (PU3WYECKOW MOJENu ISl CUTyallud NpPaKTHKO-
OPHMEHTHUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpeboBanusiMu DOI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY oOOecleuyeHn0 y4eOHOro mpouecca 0a30BbIi YpOBEHb Kypca
$bu3KMKK Ha YPOBHE CpeHEero o01iero o0pa3oBaHus TOLKEH U3y4aThesl B YCIOBUAX
NpeIMETHOTO KabuHeTa (U3UKU WM B YCJIOBHUAX HHTETPUPOBAHHOTO KaOWHETa
NPEIMETOB €CTeCTBEHHO-HAYYHOTO IHMKJa. B kabuHeTe (PU3NKHU JODKHO OBITH
HeoOXxoauMoOe JlabopaTtopHOe OO0OpYyIOBaHME [JiSI BBINOJIHEHUS YKa3aHHBIX B
nporpaMMme no (pu3MKe YYeHHUYECKHX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
000pyI0BaHUE.

JleMoHCTparinoHHoe o0OopyaoBaHue (GOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAIBHOW JOCTAaTOYHOCTH U  OO0ECleuMBaeT TMOCTaHOBKY
NEPEUNCIICHHBIX B TMporpaMMe MO (U3uMKe KIIYEBBIX JIEMOHCTPALMA ISl
UCCJIEIOBAaHUSl  M3y4YaeMbIX SIBICHHH M  MPOLECCOB, SMIUPUYECKUX U
dbyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUI.

JlaGoparopHoe o06opymoBaHHE I YYSCHHYECKHX TMPAKTUYCCKUX padoT
dbopmupyercs B BHIE TEMAaTHUYECKHMX KOMIIJIEKTOB M OOECHeuMBaeTCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOy4aromuxcs. TemaThuyeckue KOMILIEKTHI
nabopaTopHOTo O0OOpPYIOBaHMS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJb30BAHUM AHAIOTOBBIX M LU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIIbHBIX CUCTEM B BUJE LU(POBBIX JabopaTopuil.

OCHOBHBIMU HETSIMU U3Y4eHUsI (PU3HKHU B 001IEM 00pa30BaHUM SIBISIOTCS:

o (opMupoBanue wuHTEpeca M CTpEeMJCHHS OOYy4aIOUIUXCS K HAyYHOMY
W3YYEHUIO TPUPOJIbI, PA3BUTHUE HX HHTEJUIEKTYaJbHBIX W TBOPUYECKHX
CIIOCOOHOCTEN;

e Ppa3BUTHUE NPEICTABJICHUI O HAYYHOM METOJE MO3HAaHUA U POpMUpOBaHUE
HCCIIEJOBATEIbCKOTO OTHOILIEHUSI K OKPY>KAIOIIUM SIBIICHUSIM;

e (opMHupOoBaHHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOEHHUS MaTepuu U QyHIaMEHTAILHBIX 3aKOHOB (PU3UKU;

e (QopmupoBaHHE YMEHHH OOBICHATH SBJICHUS C HCIOJIb30BaHUEM
(bu3MYecKNX 3HAHWNA U HAYYHBIX J0KA3aTelIbCTB;

e (opmMupOBaHUE TPENCTABJICHUN O poiu (PU3MKK AJS Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU W TEXHOJIOTHUH.



JlocTkeHue 3TUX Ienell 00ecreunuBaeTCs PEIICHHEeM CIeAYIOIMUX 3a71a4 B
npolecce U3y4eHus: Kypca GU3MKKU Ha YPOBHE CPEHEro 001Iero oopa3oBaHus:

e nmpuoOpeTeHue  CHUCTeMbl  3HaHMA 00 obmux  (usmveckux
3aKOHOMEPHOCTSAX, 3aKOHaXx, TEOPUsX, BKJIFOYast MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HUKY, DJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
3JIEMEHTHI aCTPO(PU3UKHY;

e (QopmMuUpOBaHME YMEHUH TMPUMEHATh TEOPETUUYECKUE 3HAHUS A
oObsicHeHUs] (PU3NUECKUX SIBICGHUM B TPUPOJEC W AN TPUHATUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW YKU3HU;

e OCBOCHHME CMHOCOOOB pEHIEHUS Pa3IMYHbIX 3a/ady C SBHO 3aJaHHOMU
¢busznueckol MoOJENblo, 3a7ady, MNOAPA3yMEBAIOIINX CaMOCTOSATEIBHOE
co3fanue (PU3NIECKON MOJICIH, aIeKBAaTHOU YCIOBUSAM 3a/1aul;

e TOHMMaHUE (U3MYECKUX OCHOB W TPUHIUIIOB JICUCTBUS TEXHUYECCKUX
YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpenys;

e OBJIAJICHHE METOJaMHU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS
(bU3MUEeCKUX 3KCIEPUMEHTOB, aHalM3a M HUHTEpIpeTanuy UHPOpPMaLHH,
OTpeeNieHHs T0CTOBEPHOCTH MOJyYEHHOTO Pe3yJbTara;

e CO3JaHHE YCJOBHH I pa3BUTHs YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IEATEIbHOCTH.

Ha wu3ydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEAHEro OO0IIero
ob6pazoBanus orBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 vaca B Heiem0), B
11 xmacce — 68 yacoB (2 yaca B HEJICITIO).

[Ipennaraembiii B mporpamme 1o (U3UKE MepeueHb JabopaTOpHBIX U
OPaKTUYECKUX paboT SIBISETCS PEKOMEHJOBAHHBIM, YUWTENb [I€JIaeT BBIOOP
NpOBEACHUS JIa0OpaTOPHBIX PAbOT U ONBITOB € YYETOM HWHAMBUIYAJIbHBIX
0COOEHHOCTEH 00yUYarOITUXCS.



COIEPKAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3zuka ¥ MeTOABI HAYYHOI'0 MO3HAHUS

dusuka — Hayka o0 mpupone. Hayunsle METOIBI NMO3HAHUSA OKPYKAIOIIETO
mupa. Ponp JKkcnmepuMeHTa W TEOpUM B IPOLECCE MO3HAHUSA INPUPOMBL
DKCIepUMeHT B (U3UKE.

MonenupoBanue (GU3MUECKUX SIBICHUH W mpoueccoB. HayuHble TUMOTE3BI.
dusnueckue 3aKOHbI U T€OPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB.
[IpuHIMII COOTBETCTBUS.

Ponp u mecro Qu3uku B (popMUpPOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI
MHpPA, B IPAKTUYECKON ACATEIbHOCTH JIHOJCH.

Jlemoncmpayuu

AnanoroBele U I1UMPPOBBIE H3MEPUTENIbHBIE TPUOOPBI, KOMIBIOTEPHBIE
JNATYUKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmwxkeHUE. OTHOCHTENBHOCTH MEXAHUYECKOTO JBHKCHMUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, ckopocCTh (CpedHsisi CKOPOCTb, MT'HOBEHHasi CKOPOCTh) U
YCKOPEHHE MAaTEepUAIbHOM TOUYKHM, MX MPOEKIHH HA OCU CUCTEMBI KOOpJMHAT.
ClioxeHue nepeMeNIeHUd U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPAMOJHMHEIHOEe ABWXKeHue. ['paduku
3aBUCUMOCTH KOOPJWHAT, CKOpPOCTH, YCKOPEHHUs, IIyTM M IE€PEMEIICHUS
MaTepUAIbHOM TOYKH OT BPEMEHHU.

CBoOoHOE MajieHne. Y CKOpeHUe CBOOOIHOTO IMaICHUsI.

KpuBonuHeiiHoe  nBWXKeHuUE. JIBW)KEHUME  MaTepUaJbHOW TOYKH IO
OKPY>KHOCTH C ITOCTOSTHHOM I10 MOJYJIKO CKOPOCTBIO. Y TJIOBAsi CKOPOCTb, JINHENHAS
ckopocTs. Ilepuon u yacrora obpamenus. LleHTpocTpeMuTenb HOE YCKOPEHHE.

TexHuyeckue yCTpoOWCTBA U NPAKTUYECKOE TNPUMEHEHHUE: CIUAOMETP,
JBI)KEHUE CHAPSIIOB, LICMHBIE U PEMEHHBIE MEPEIAUH.

Jlemoncmpayuu

Mopenb cUCTEMBI OTCUETA, WLTIOCTPALMS KUHEMATUYECKUX XapaKTEPHUCTUK
JBWKCHUS.

[IpeoOpa3zoBanue NBWKEHUN C UCTIOJB30BAHUEM IMPOCTHIX MEXaHU3MOB.

[lanenue Ten B BO3/IyXE U B PA3pEKEHHOM MPOCTPAHCTRE.

HabGmonenue aBukeHUs Tena, OpPOILIEHHOTO TMOJ YIJIOM K TOPU30OHTY U
TOPU30HTAJIBHO.



M3mepenne yckopeHuss CBOOOIHOTO IMMaIeHUsI.

Hanpasnienne ckopocTH npu ABUKEHUU 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopuvie pabomol

N3ydyeHnue HEPaBHOMEPHOTO ABWKEHUS C LIEJBIO ONPEAECICHHUS MTHOBEHHOM
CKOPOCTH.

HccmenoBanue COOTHOLIEHUS MEXIY IIYTSIMH, NOPONAECHHBIMH TEJIOM 3a
IIOCJIEIOBATENIBHBIE PABHBIE IPOMEXYTKH BPEMEHH IIPU PaBHOYCKOPEHHOM
JBIKCHUM C HAYAJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

M3yueHne NBUKEHUS IIApUKA B BA3KOU KHUJIKOCTH.

M3yuenue nBmxeHHs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunumn  otHOocurenpHOCTH  [ammmes.  IlepBeii  3akoH  Hbrorona.
HNHepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropo# 3akoH HeroToHa
JUI1 MaTEpUAIbHOM TOYKHU. Tpernit 3akoH Hbl0TOHA 11J1s1 MaT€puaIbHbIX TOYEK.

3akoH BceMHpHOTro TsaroreHus. Cuma Tsoxectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunsl TpeHus (mokosi, CKOJAbxeHus, kKaueHus1). Cuna tperus. Cyxoe
Tpenue. Cuna TpeHusi CKOJIbKEHUsI U cuiia TpeHus nokos. KoapduuureHt tpenus.
Cuia COpOTUBIIEHUS NPU IBUKEHUU TENA B KUAKOCTH WIH Tas3e.

[loctynaTenbHOE M BpamiaTelbHOE JABMKEHHE a0COIOTHO TBEPJIOTO TENa.

MoOMEHT cuiIbl OTHOCHTEIBHO OCH BpameHus. [lnmedo cunbl. YciaoBus
paBHOBECHUS TBEPAOIO TENa.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJUINIHUKH,
JNBW)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue MHEpUUU.

CpaBHEeHHE MacC B3aUMOJICUCTBYIOIINX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cu.

Cno)xeHue Cuil.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT JAehOpMaIHH.

Hesecomocts. Bec tena nmpu yCKOpEHHOM NOABEME U MAJCHUU.

CpaBHEHHME CUJI TPEHHUA MOKOS, KAYEHHUS U CKOJIbKECHHUS.

VYcmoBus paBHOBECUS TBEPAOTO Tena. Buabl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, rabopamopusie pabomaoi

M3yuenue nBuxeHust Opycka Mo HAKJIOHHOW TJIOCKOCTH.



HccnenoBanue 3aBUCHUMOCTHU CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux aehopMaluu.

HccnenoBanue yclIOBUM paBHOBECUS TBEPAOrO TENA, HMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3akonbl COXpaneHusn 6 MexaHuKe

Nmnynsc maTepualbHOM TOUKHM (TeNa), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
Nmnynec cuibl MU U3MEHEHHWE HMIYJbca Tela. 3aKOH COXPaHEHMsI HMITYyJIbCa.
PeakTrBHOE NBUXEHUE.

Pabora cuibl. MOIITHOCTD CHJTBI.

Kuneruueckass sHeprusi MarepuaibHOM TO4YkH. Teopema 00 HU3MEHEHUH
KUHETUYECKOU DHEPTHM.

[loTeHumanbsHas SHEPTUSL. INotenuunanbHas SHEPTUs YIIPYyTO
nehopMupoBaHHOW  TpyxkwuHBL  [loTeHnuanpbHas dSHeprus Tejda  BOIM3H
MMOBEPXHOCTU 3EMJIH.

[loTeHuManbHble W HEMOTCHIIMAIbHBIE  CHJIBL Cesizb  paboTHI
HEMOTEHI[MAJIbHBIX CHJ C HW3MEHEHUEM MEXaHWYECKOW SHEpPruu CUCTEMBI TeI.
3aKOH COXPAHEHUsI MEXAHUYECKON SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHudyeckue ycTpoHCTBAa M NPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPYKUHHBIN MHUCTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTnBHOE IBIKEHUE.

[lepexo1 MOTEHIIMATLHON SHEPTHH B KHHETUUECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yyenue aOCOMIOTHO HEYINPYIroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasiTHUKOB.

HccnenoBanue cBsi3u pabOTHl CHIIBI C U3MEHEHUEM MEXaHMYECKOW dHEPrUu
TeJa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. MoJiekyisipHasi pu3MKa U TEPMOJAMHAMHUKA

Tema 1. OcHno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep ABWKEHUS U
B3aUMOJICUCTBHUSl YAaCTHUI[ BemecTBa. Moaenu CTpPOEHHUS Ta30B, JKUAKOCTEA U
TBEPJBIX TEJI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl MmoJiekyi. KommuectBo BemiectBa. [loctosinnas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Lenscust.



Moaens  ugeanbHoro raza. (OCHOBHOE€  YpaBHEHHME  MOJIEKYJSIPHO-
KMHETHYECKON TEOPUU HJIeaIbHOTO Ta3a. AOCONIOTHas TeMIeparypa Kak mepa
CpeaHe KHHETHMYECKOW HSHEpPruM TEeIJIOBOTO JABWXKEeHUS uacTul] rasza. l[llkana
temneparyp KenbBuna. ['a3oBbie 3akoHBl. YpaBHeHHEe MenaeneeBa—KmaneiipoHa.
3akon JlampToHa. M30mpouecchl B UACAIBHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM
BeuiecTBa. ['paduueckoe mnpencraBieHUE H30MPOLIECCOB: HM30TEpMa, H30XO0Pa,
u3o0apa.

TexHuyeckue yCTpOHCTBA W TNPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, N0OKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BemniecTtBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COETUHECHUM.

OmnbiTel 110 1M PYy31N KUIKOCTEH U ra3oB.

Moiens GpOYHOBCKOTO JABUKECHHUSI.

Mogens onbita IlIrepHa.

OnsITHL, JIOKa3bIBAOL e CYILLIECTBOBAHHUE MEKMOJIEKYJIIPHOTO
B3aMOJICHCTBUS.

Mogaenb, WILTIOCTpUpYIOLIAs MPUPOY JABJICHHS Ta3a HA CTEHKH COCyAa.

OnbITh, WIMIOCTPUPYIOUIME YPAaBHEHUE COCTOSIHUS HJCAJIbHOTO Trasa,
W30TPOLIECCHI.

Yuenuueckuii sxcnepumenm, irabopamopuvie pabomaol

Omnpenenenue Macchl BO3/lyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE H3MEpPECHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnoebt mepmoouHamuxu

TepMonnHamuyeckass cucteMa. BHYTpeHHS 3HEpTrHs TEPMOJIWHAMHUYECKOU
CUCTEMBI U CTIOCcOObI €€ m3MeHeHus. KoimdyecTBo TermioTsl U paboTta. BHyTpeHHSss
SHEpPrus  OJHOATOMHOTO  WJI€aJbHOTO  Ta3a. Bunsl  Termonepenauu:
TEIJIONPOBOIHOCTb, KOHBEKIIMS, U3JIydYE€HHE. YIebHasl TEIIOEMKOCThH BEIIECTBA.
KosmuecTBo TEmnoTsl mpu Temionepeaaye.

[lonsiTue 00 agmabatHOM mporecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpyumeHeHre TEepBOTO 3aKOHA TEPMOAMHAMUKHU K H3omporeccam. ['paduueckas
uHTepnperanus: paboThl rasa.

Bropoii 3akon TepMoaunHamMuku. HeoOpaTuMOCTh MPOLECCOB B IPUPOJIE.

TennoBeie  MamuHbl.  [IpyuHOMOBI ~ ACWCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanuss SHeprud B TeMIOBBIX MamuHaxX. KospduimeHT mnose3Horo
nercTBua TeryioBor MamwuHbL [lukn KapHo m ero kosdduimeHT MOJIE3HOTO
JecTBHA. DKOJOTHYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuyeckue ycTpoOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, OBITOBON XOJIOIUIBHHUK, KOHIUIIUMOHED.

Jlemoncmpayuu

M3MeHeHrne BHYTpEHHEH SHEpPruu Tejia MPU COBEPIICHUU PalOThI: BBIIET
npoOKu K3 OYTBUIKM TOJ JEUCTBHUEM CKATOTO BO3/yXa, HarpeBaHue sdupa B
JIATYHHOU TpyOKe MmyTEM TpeHHs (BHUIACOIEMOHCTPAIINS).

M3meHeHne BHYTpEHHEH sHepruu (TemiepaTyphl) Tela IpH TeIuionepeaaye.

OmelT 1O aguabaTHOMY pAaCHIMPEHUIO BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Moaenu napoBoit TypOHHBI, IBUTATENs BHYTPEHHETO CTOpPaHUs, pEaKTUBHOTO
JBUTATEJISI.

Yuenuueckuii sxcnepumenm, i1abopamopuvie pabomaoi

N3mepeHne ynenbHON TEeIIOEMKOCTH.

Tema 3. Acpecammusvie cocmoanusn eéewyecmea. Dazoevie nepexoovt

[Tapoo6pa3zoBanue u koHAeHcalms. Mcnmapenue u kumneHue. AOCOOTHAS U
OTHOCHUTEJIbHAS BJIAKHOCTH BO3AyXa. HacelmeHHbI map. YaenabHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIEPATYphbl KUIIEHUSI OT JaBJICHUSI.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamnabl. CoBpeMeHHble Marepuanbl. [lnaBrneHue u
KpUCTAITM3aus. Y AelnbHas TeroTta ruiaBieHus. CyOmumarus.

VYpaBHEeHHE TEIJIOBOTO OanaHca.

TexHudyeckue yCTpolcTBa W TNPAKTUUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHU MOJIYYEHUSI COBPEMEHHBIX MaTe€pUajoB, B
TOM YHUCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOJNCTBa HACBIILIEHHBIX MapoOB.

Kurienue mnpu NOHMKEHHOM JaBJICHUH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HaOmonienrie HarpeBaHusl U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JlemMoHCcTpamsa KpuCTalioB.

Vuenuueckuii sxcnepumenm, irabopamopvie pabomaol

N3mepeHrne OTHOCHUTENIBHOW BJIAKHOCTH BO3AYyXa.

Pasznen 4. DiaexkrpoauHaMuka
Tema 1. dnekmpocmamuka
OnekTpuzanus Tel. OJEKTPUYECKUW 3apsaa. /J[Ba Buaa dSIEKTPUUYECKHX
3apsigoB. [IpoBOJHMKH, TUAJIEKTPUKU M TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUSA
JJIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHbIN 3JIEKTPpUYECKUN 3apsii.
Onektpudyeckoe moJse. Hanpsok€HHOCTh  AnekTpudeckoro mnonis. [lpuHoun



CYNEPNO3UIUH AJIEKTPUYECKUX MoJied. JIMHMU Hanps>KEHHOCTHU JJIEKTPHUUYECKOTO
HOJIAL.

PaGorta cunm  anekrpocrarmueckoro  mons.  [lotenmman.  PasHocTh
NOTEHIHMANOB. [IpOBOJHMKM W AUPIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JvsnexTpruyeckass NpOHUIAEMOCTb.

DnekTpoéMKkocTh. KoHmeHcatop. DneKTpoEMKOCTh IIOCKOTO KOHAEHCATOpA.
DHeprus 3apsHKeHHOTO0 KOHIEHCATOpa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: JJIEKTPOCKOI,
ANEKTPOMETpP, JJIEKTPOCTaTUYECKass 3al[uTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIlapar, CTPYWHBIA IIPUHTEP.

Jlemoncmpayuu

YCTpONCTBO M MIPUHLKUII IEUCTBUS JIEKTPOMETPA.

BzauMoneincTBue Ha’JIeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TMOJIE 3aPSKEHHBIX TEJL

[IpOBOAHUKH B 3IEKTPOCTATUYECKOM IMOJIE.

DIIEKTpOCTaTUYECKas 3aIlUTA.

JIMBIEKTPUKU B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH TIJIOCKOTO KOHJEHcAaropa OT IUIOLIAaH
IUTACTHH, PACCTOSIHUSI MEXKYy HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopuvie padbomoi

M3mepenue 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpedax

DNEKTPUYECKU TOK. YCIOBHUS CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKAa.
Uctounuku toka. Cuna toka. [IoCTOSIHHBII TOK.

Hanpsoxkenue. 3akon Oma i ydacTka Lenu.

DNEKTPUYECKOE CONPOTHUBJIEHUE. YIEIBHOE CONPOTUBJICHHUE BEIIECTBA.
IlocnenoBarenpbHOE, MapajUieIbHOE, CMEIIAHHOE COEUHEHUE TPOBOJHUKOB.

PaGora oanextpuyeckoro Toka. 3akoH JIxoyma—Jlenma. MourHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOABIKYIAsl CUJIa U BHYTPEHHEE CONPOTHUBJIEHHE HCTOYHHUKA TOKAa.
3akon OMa JiJ1s1 MOJTHOM (3aMKHYTOM) 3JeKTpudeckoit nienu. KopoTkoe 3aMmbIkaHue.

DNEKTpOHHAsT  NPOBOAUMOCTh  TBEPABIX  METAIOB.  3aBHUCUMOCTH
CONPOTHUBIIEHUSI METAIJIOB OT TemIeparypbl. CBEpXIIPOBOANUMOCTb.

DNEKTpUUECKUN TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIpUMeECHas MIPOBOJIMMOCTb
noJIynpoBoAHUKOB. CBoMcTBa p—N-nepexona. [loynpoBoAHUKOBBIE MPUOOPHI.

DNEeKTpUYECKMd TOK B  pacTBOpax W  paciulaBax  AJIEKTPOJIUTOB.
DNEKTPOJIMTUYECKAST JUCCOLMALNSA. DNEKTPOIIU3.



DnekTpuyeckuii Tok B Ta3zax. CaMOCTOSITENIbHBIM W HECaMOCTOSITEJIbHBIN
pazpan. Monunus. [Inazma.

TexHuyeckue yCTpOHUCTBA W MNPAKTHUECKOE MPUMEHEHHUE: aMIEpPMETP,
BOJIBTMETP, pEOCTaT, HUCTOUYHUKUA TOKa, »JJIEKTPOHArpeBaTeJbHbIE MNPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBJIICHHUS, BAKYYMHBIH O,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYIPOBOIHUKOBBIA U0/, ralbBaHUKA.

Jlemoncmpayuu

M3Mepenne cuibl TOKA U HAMPSKEHMUS.

3aBUCHUMOCTh CONPOTHUBJICHUS UUIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAIH TONIEPEYHOTO CEYEHUSI U MaTepHaa.

CMenmaHHOe COEMHEHUE POBOIHUKOB.

[Ipsmoe wu3MepeHHe OHIEKTPOABHXKYIIEH cwibl. KopoTkoe 3aMbIKaHUE
TraJIbBAHMYECKOTO 3JIEMEHTA M OIIEHKa BHYTPEHHETO COINPOTUBJICHHUS.

3aBHCHUMOCTH CONIPOTHUBIIEHUSI METAIIOB OT TEMIIEPATYPHIL.

[IpoBOAMMOCTB IJIEKTPOIIUTOB.

HckpoBol pa3psaa v NpOBOJAUMOCTh BO31yXa.

OHOCTOPOHHSSA MPOBOAUMOCTD THOJIA.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

M3yueHne cMEenaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHne 3MeKTpOABWKYIIECH CHUJIBI UCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIIPOTHUBJIICHUS.

HaOmonienne snexkTpomusa.

MesknpeaMeTHbIe CBA3U

N3yuyenue kypca gusuku 6a30Boro ypoBHs B 10 Kjacce OCyIIECTBISETCS C
Y4ETOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMHU MaTeMaTHKW,
OMOJIOTHH, XUMHH, TeoTpapuu U TEXHOJIOTHUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHbIE C M3YYEHUEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHUE, HAy4YHBIH (pakt, rumoresa, (puznueckas BeIUYMHA, 3aKOH,
Teopusi, HaOJIFO/ICHNE, IKCIIEPUMEHT, MOJICTIMPOBAHKE, MOJEIIh, U3MEPEHUE.

Mamemamuxa: peuieHUe CUCTEMbl ypaBHEHUW, JUHEWHas QyHKIu,
napabona, runepOosa, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPBI ¥ UX NIPOEKIIMHA HA OCH KOOPJHUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannueckoe ABIKEHUE B KHUBOU mpupone, auddysus, ocMmoc,
TEnJI000MEH KUBBIX OPTaHU3MOB (BHIIBI TEIMJIOMNEPEaaun, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKHE SIBJICHUS B KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEU H



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJMTUYECKAs TUCCOLMALIUA,
rajbBaHHKA.

l'eoepacghus: B1axHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonocusn: mpeoOpa3oBaHUE ABWKEHUI C HCIOJIL30BAHHMEM MEXaHU3MOB,
Y4ET TpEeHUs B TEXHUKE, NOJUIUITHUKH, MCIOJB30BAaHHE 3aKOHA COXpaHEHUs
UMITyJIbCa B TEXHUKE (pakera, BOAOMET U Jpyrue), JABUrareslb BHYTPEHHEIO
CropaHus, nmapoBasi TypOMHa, OBITOBOI XOJOAWIbHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
MOJy4YEHHUs COBPEMEHHBIX MAaTEpPUAIIOB, B TOM YHCIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYecKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPUOOpPOB,
KCEPOKC, CTPpYWUHBIN IIPUHTED, DJIEKTpOHArpeBaTEIbHBIE npudopHI,
AJIEKTPOOCBETUTEIIbHBIE MPUOOPBHI, TaIbBaHUKA.

11 KJIACC

Pa3nen 4. JaexkrpoauHamMuka

Tema 3. Maznummnoe noje. IneKmpomazHuUmMHans UHOYKUUA

Iloctosuapie  MarHuThl.  B3anmMojelcTBHME  NOCTOSHHBIX  MarHUTOB.
MaruutHoe mnoje. Bekrtop MarHuTHOM wuHAYKIuU. llpuHuun cynepno3umnuu
MAarHuTHBIX TOJIeH. JIMHUM MarHUTHOW WHAYKUMHM. KapTuHa JMHUM MarHUTHO U
WHJYKIUK T10JI TOCTOSTHHBIX MarHUTOB.

MarautHoe T0Jie TMPOBOJHMKA C TOKOM. KapTMHA JWUHUN HHAYKIIAU
MarHuTHOTO TOJISl JJIMHHOTO MPSMOro MNPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYIIKU ¢ ToKOM. OnbIT Opcrena. BzaumopeicTBre npoBOJHUKOB C
TOKOM.

Cuna Amriepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Mo1yJib U HampaBjieHue. [[BUkeHue 3apsiKEHHOW YacTUILbI
B OJIHOPOJIHOM MarHuTHOM moJie. PaboTa cunbl Jlopenna.

SIBieHHe AIEKTPOMArHUTHOW WHAYKIWU. [loTOK BekTopa MarHUTHOU
WHAYKIUU. OJEKTPOABIKYIIAsS CHUJa MWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu dapanes.

BuxpeBoe »siiekTpudeckoe TMoJie. DJICKTPOABWXKYINAs CHUJIa HWHIAYKIUU B
MIPOBOJHUKE, NBMKYIIEMCS MTOCTYIATEILHO B OJHOPOJHOM MAarHUTHOM TOJIE.

[IpaBuiio Jlenma.

NHOyKTUBHOCTh.  fIBJIeHME CaMOMHAYKUMH. OJEKTPOABWKYINAS  CHJa
CaMOMH]TYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DNEeKTPOMAarHuTHOE TOJIE.

TexHHYEeCKHuEe YCTPOWCTBA M MPAKTUYECKOE IPHUMEHEHUE: TOCTOSHHBIC
MAarHUThl, JJIEKTPOMArHUTHI, SJIEKTPOJABUraTENIb, YCKOPUTEIH BJIEMEHTAPHBIX
YacTUll, THAYKIIMOHHAS TICYb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE HJIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIvHMY WHOYKUMKA MAarHUTHOTO TOJIS.

BzaumopencTBue AByX NPOBOJIHUKOB C TOKOM.

Cwia Amrepa.

HeiictBue cuibl JIopeHIla Ha HOHBI AJIEKTPOJIATA.

SIBneHue 3NEKTPOMArHUTHOW MHAYKIUU.

[IpaBuiio Jlenua.

3aBUCHUMOCTbD JJIEKTPOABIKYILEU CUJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO TMOTOKA.

SIBIIeHHE CaMOWHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

M3ydeHre MarHMTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanne AEHCTBHS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanne gBIECHUS JIEKTPOMArHUTHOM WHAYKIIWU.

Pa3gen S. KoJsieOaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1OAHUA

Konebatenpnast cucrema. CBoOOJHBIE  MeXaHWYECKHE  KOJIeOaHUS.
["apmonnueckue komnebanus. Ilepuon, vacrora, ammumTyaa u (asza koyieOaHMA.
[IpyxuHHBIM MasTHUK. MareMaTu4eCKU MasATHHUK. YPaBHEHUE TapMOHUYECKHUX
koneOanuil. [IpeBpaiiienne >Heprum MpU rapMOHUYECKHUX KOJICOaHUSIX.

Konebatenpubiii koHTYp. CBOOOMHBIC 3JICKTPOMArHUTHBIE KoJieOaHWS B
ujea’lbHOM KoOJIeOATeIbHOM KOHTYpe. AHANOrusg MEeXIy MEXaHUYECKUMH U
AJEKTPOMarHUTHbIMU KoneObanusimu. Dopmyna TomcoHa. 3akoH CcoXpaHEHHUS
SHEPTUU B UJCATBHOM KOJICOATEIIbHOM KOHTYpE.

[IpencraBienue o 3aTyXawIuX KojeOaHUsX. BoIHYyXI€HHbIE MEXaHUYECKUE
kojieOanus. Pe3onanc. BeiHy)X/1€HHbIE 3JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennbli TOK. CHHYCOMTANBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYJHOE M JACHCTBYIOIIEEC 3HAYEHUE CHUJIbI TOKa U
HaIPSKCHHUS.

Tpancopmatop. IlpousBoacTBo, nepenaya U MoTpeOIEHUE SIEKTPUUECKOU
SHEPrUu. DKOJIOTUYECKUE PUCKHU MPU MPOU3BOIACTBE 3JEKTpo3HEpruu. KynbTypa
VICIIOJIB30BAHMSI DJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HHU.

TexHudyeckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: JJIEKTPHUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, JUHUU AJIEKTPONEPEaaY.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOaTeabHON cUCTeMbl (MPYXKUHHBIA WU
MaTeMaTUYeCKUid MasiTHUK).



HaGnronenue 3aryxarmomux KojaeOaHuH.

HccnenoBanue CBOMCTB BBHIHYKJICHHBIX KOJICOAHUH.

HaOmonenne pe3onanca.

CBOOOIHBIE DJIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTHU CHJIBI TOKA U HAMPSKEHUS OT BPEMEHH) IS
AJIIEKTPOMArHUTHBIX KOJI€OaHUI.

Pe3oHaHc mnpu mocCIen0BaTENbHOM COEIMHEHHM PE3UCTOpa, KaTyIIKU
WMHIYKTUBHOCTH W KOHJEHCATOPa.

Moienbs TMHAM AJIEKTPOIIEpEaadH.

Yuenuueckuii sxcnepumenm, rabopamopsvie pabomaol

HccnegoBanue 3aBUCMMOCTHU MEPHOJIa MalbIX KOJieOaHUM rpy3a HA HUTHU OT
JUTMHBI HAUTU M MaccChl Tpy3a.

HccnegoBaHue TMEpEeMEHHOr0 TOKa B LENUM U3 MOCJEA0BATENIbLHO
COEIMHEHHBIX KOHIEHCATOpa, KaTyIIKH U pPEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUMHbLE 60JIHbL

Mexannueckne BOJHBI, ycioBus pacnpoctpanenus. Ilepuon. CropocTh
pacmpocTpaHeHusi M JyMHA BOJHBL llomepeuHble W NPOJOJIBHBIE BOJIHBI.
Nurepdepennus u qudpakims MEXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. I'poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL Y CJIOBHUS WM3JyYE€HUS 3JIEKTPOMArHUTHBIX BOJIH.
Bzaumnast opuentanusi BektopoB E, B, V B anextpomarautHo#t BoiHe. CBOMCTBa
AMEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, TpeNoMIIeHUE, TOoIIpu3aus, Judpakius,
untepdepeHmsa. CKOpOCTh ANMEKTPOMATHUTHBIX BOJIH.

[IIkana 371€KTPOMArHUTHHIX BOJIH. IIpuMeHeHnEe 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMOBl pagnoOCBA3U U TENEBUICHUA. Panuonokarys.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEbL.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMUAarHOCTHMKAa B TEXHUKE M MEIUIMHE, pajap,
paguonpuEMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U pacnpoCTPaHEHHE MOMEPEUYHBIX U MPOJOJIbHBIX BOJIH.

Kone6momeecs: Teno Kak UCTOYHUK 3BYKA.

HaGmonenue oTpakeHus: v NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeHun u quppakiiuyd MEXaHHIECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HabmrogeHnue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUTUTYIOH H
YacTOTOM KoJieOaHMiA.



HccnenoBanue  CBOWCTB ~ JJEKTPOMArHUTHBIX  BOJIH: OTpakeHue,
npesioMJICHHe, ToJsipu3anus, Judpakiys, HHTepPepeHITHS.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpAMOIMHENWHOE pPACIPOCTPAHEHHE CBETa B
OJTHOPOJHOM cpene. JIyd cBeta. ToUeUHBIM UCTOYHUK CBETA.

OtpaxeHnue cBera. 3akOHBI oTpakeHus cera. [locTpoenue m3oOpakeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3akOHBI IPEJIOMIICHHS cBeTa. AOCOJIIOTHBIN MOKa3aTeb
npenomienus. l[lonHoe BHyTpeHHee oTpaxeHue. [IpenenabHblii Yrojl MOJHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcust cBeta. CrnoxxHbli cocTaB 6enoro ceta. Lger.

ColOuparomiue u pacceuBarolue JuH3bL. ToHkas nuH3a. DOKycHOE
paccTosHMe M ONTHYecKas cuja TOHKOM ymH3bL [locTpoeHune m3o0pakeHWil B
cobupammux U paccerBaronux JuHzax. GopMyna TOHKOW JTUH3BL YBeJMYEHUE,
JIaBa€MO€ JIMH30M.

[Ipeaensl TPUMEHUMOCTH TEOMETPUYECKON OTTHUKH.

BomnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHUMYMOB B HUHTEp(EepeHIIMOHHO N
KapTUHE OT ABYX CHMH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceta. [Judpakunonnas pemérka. YciaoBue HaOMOAEHUS
[JIaBHBIX ~MAaKCUMyMOB TIPU  MAJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaAKIUOHHYIO PEIIETKY.

[lossipuzanust cBera.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
dboToanmapaT, NPOEKIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PAKIMOHHAS PELIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsimonMHENHOE pAaCPOCTPAHEHHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA.
OnTuueckue TpuOOPHI.

[losiHOE BHyTpeHHEE OoTpakeHue. Mozenb CBETOBOIA.

HccnenoBanre CBOUCTB M300pakeHU B JIMH3AX.

Moenmn MUKpOCKOIIa, TENECKOTA.

HaOmonenne nHTepdepeHiuu cBera.

Habmonenue mnudpakmum cBera.

Ha6monenue nucnepcuu certa.

[lomydenne crnekTpa ¢ TOMOIIBIO IPU3MBIL.

[lonydyenue crekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmonenne momnsipuszaiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi



M3mepenne mokasarens MpeIoMIIEHUS CTEKIIA.
HccnenoBanue CBOWMCTB M300paKeHUI B JIMH3AX.
HaOmonenne nucnepcun CBETA.

Pa3nesn 6. OcHOBBI cIeIHAJIBHON TEOPUU OTHOCHUTEIHLHOCTH

['panviupl  OPUMEHUMOCTH  KJAcCcMUeCcKo  MmexaHuku.  [loctynatsl
CHELMATBHON TEOPUH OTHOCUTEIBHOCTH: HWHBAPHUAHTHOCTH MOJIYJSl CKOpPOCTH
CBETA B BaKyyMe, IPUHLUII OTHOCUTEINBHOCTH JWHIITEHHA.

OTHOCHUTENBPHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpAILCHUE
JUJTUHBIL.

DHeprusi U UMIYJIbC PEITUBUCTCKON YACTUIIBL.

CBsi3b MaccChl ¢ SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTUIIbL. DHEPIus
MOKOS.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. @opmyina [lnanka cBsi3u sHEprUM (HOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (HOTOHA.

OTtkperte u uccienoBanue hororpdexra. OmbiThl A. I'. CroneroBa. 3aKoHBI
doTorddexra. YpaBHenue OiHmTeliHa aa dororddexra. «KpacHas rpanuiar»
dboTtorddekra.

JHaBnenue cBeta. OnbiTel I1. H. JleGenena.

XUMHAYECKOE EeHCTBUE CBETA.

TexHudyeckne ycTpoiicTBa W TPAKTUUYECKOE NpHMEHEHHe: (HOTOIIEMEHT,
dboTomaTuuk, coHeuHas O6arapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03¢(PeKT HAa YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akOHOB BHEIIHETO (oTod(deKra.

Ceeroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -yacTHil.
[Inanerapnas mopaens aroma. llocrynarel bopa. M3nydenuwe wm morniomeHue
(GOTOHOB MpHU MEepexoJe aToMa C OJHOTO YPOBHS SHEPTHMM Ha JApyroil. Bumsl
cnekTpoB. CHEKTp ypOBHEN dHEPTUU aToMa BOAOPOAA.

BonnoBsie cBolicTBa yacTul. BosHbl ne bpoisa. KopnyckyisspHO-BOTHOBOM
JTyaliu3M.

CHoHTaHHOE UM BBIHYK/JICHHOE U3Jy4YCHHUE.

TexHudyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIIEKTPAJIBHBIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBI KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopaa.

Omnpenenenue IMHBI BOJIHBI Jla3epa.

Habmonenne nmuHeHYaThIX CHEKTPOB M3ITyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

HaOmonienne nuHeR4yaToro crekrtpa.

Tema 3. Amommnoe aopo

DKCMEPUMEHTHI, JOKA3bIBAIOIIUE CJOXKHOCTh CTpOeHUsl siapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pe3epdopma 1mo  ompeneneHuro  cocTaBa
panuoakTuBHOTO wu3iydeHus. CBoiicTBa anbpa-, OerTa-, ramMma-U3Iy4eHUs.
Bnusinve paanoakTUBHOCTH HA JKMBBIE OPTaHU3MBI.

OTtkpblTHE TIPOTOHA U HeWTpoHa. HyknonHas mopnens sigpa I'elizenOepra—
HBanenko. 3apsn sapa. MaccoBoe unciio sipa. M3oTonsl.

Anbda-pacmaa. DJCKTPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. I[amwma-
u3nydeHue. 3aKOH paJMOaKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sizipe. Saepuble cuibl. [ledekt macchl sapa.

SnepHble peakuuu. /leneHne U CUHTE3 sAlep.

Anepubiit peakrop. TepmosimepHbiii cuHTe3. [IpoOiieMbl M NEPCHEKTUBBI
AIEPHOM SHEPTETUKHU. DKOJIOTUYECKHUE ACIEKTHI SIEPHOU SHEPTETUKH.

DOnemeHTapHble 4acTUlbl. OTKPBITHE MO3UTPOHA.

MeTop1 HAOMIOACHUS W PETUCTPAIH DJIEMEHTAPHBIX YACTHII.

dyHIaMEHTaIbHbIE B3aUMOJICUCTBUSA. EMUHCTBO (M3HUECKON KapTHUHBI MHpA.

TexHuueckue ycTpONCTBA U MPAKTUYECKOE NPUMEHEHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbiii peaktop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TUHMK HOHHU3UPYIOIIUX YAaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM GoTorpadusm).

Pa3neu 8. DjieMeHTBI aCTPOHOMUM U ACTPO(P M3UKH

Dtanbl pa3BuUTHs acTpoHOMUU. [IpukiagHOoe U MUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro nHe6Ga. Cospesnusi, sipkue 3BE3MBI, MIAHETHI, WX BUAUMOE
JIBUKCHHE.

CoJiHeUHas cucrema.

Connue. CosiHeuHasi akTUBHOCTh. HMcrounumk sHeprum ConHUa U 3BE3L.
3BE31bl, UX OCHOBHBIC XAapaKTEPUCTUKHU. JlMarpamMma «CHEKTpajbHBIM KiIacc —
CBETHUMOCTB». 3BE3Abl TJIABHOW NOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3J TJIABHOW IMOCJEI0BATEIBbHOCTU. BHyTpEeHHEE CTpOoeHHE



3B&31. COBpEMEHHBIE MPEACTABJICHUA O MPOUCXOXKACHUU U 3Bomonuu CoJHIA U
3BE3/1. DTallbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama ['anaxtuka. I[lonoxenune u nBwxenue ConHua B
lanakruke. Tunsl ranaktuk. Paguoramaktuku u kBa3zapsl. UEpHBIE ABIPHI B sApax
TaJIaKTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa00ia. Pazoeranue rajgakTuk.
Teopust bosbiioro B3peIBa. PeMKTOBOE M3TyUEHHE.

Macmrabnast ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpobiieMbl acCTpOHOMUH.

Vyenuueckue nabarooenus

Habmonenuss HEBOOPYXKEHHBIM TJ1a30M C UCHOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUU JIJIST OTIPEIEICHUS TOJI0KECHHsSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIEC c0o3Be3/1usi CeBEpHOro MOJIyIIapUs U SIPKUE 3BE3/IBI.

Habmonenus B teneckon JlyHsl, mader, Mineuroro Ilytwm.

O0o0maromee NMOBTOPEeHUE

Poms ¢u3ukn W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COIIMAIBHOM U 3TUYECKOU chepax NesTeIbHOCTH YeJIOBEKA, POJIb U MECTO (PUBUKU
U aCTPOHOMUU B COBPEMEHHOM HaAy4YHOU KapTUHE MUPA, POJIb GU3UUIECKONU TEOPUH
B (opMupoBaHWM TpEACTaBICHUH O (U3UYECKOW KapTHHE MHUpPA, MECTO
dbu3nyueckoil KapTUHBI MUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABJICHUN O MPUPOJIE.

MesknpeaMeTHbIe CBA3U

N3yyenue kypca ¢uszuku 6a30Boro ypoBHs B 11 Kilacce oCymiecTBIsI€TCS C
Y4ETOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJIOTUH, XUMHHU, TeoTpadUU U TEXHOIOTHH.

Meoicnpeomemnvle noHamusi, CBSI3aHHbIE C M3YYEHUEM METOJOB HAYyYHOTO
NO3HAHUA: SIBJICHWE, HAy4YHbIM (akr, rumnoresa, Qusnueckas BeJIMYMHA, 3aKOH,
Teopusi, HAOJIIO/ICHNE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIeHWEe CUCTEMBbl YpPaBHEHHU, TPUTOHOMETPUUYECKUE
GyHKIMH: CHUHYC, KOCUHYC, TAHT€HC, KOTAHIT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIMU HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIWH, NPU3HAKA TIOJ00MS TPEYTOJbHUKOB,
oTIpeJieNieHNe TUIOIAaU TIOCKUX (puryp u o0bnéma Ter.

buonocus: snexTpuueckue SBICHUS B JKUBOM mNpuUpoje, KojedaTenbHbIe
JIBW)KEHUS B dKHUBOW MPUPOJIC, ONTHUUECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHCTBUE
paaHalyy HA )KUBBIE OPTaHU3MBIL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpPUCTAJUIMYECKAsT CTPYKTYpa TBEPABIX
T€l1, MEXaHW3Mbl O00pa30BaHUsl KPUCTAJUIMUECKOW PEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.



l'eoepaghusi:  MarHUTHBIE TIOJIFOCA 3€MJM, 3ajeXd MarHUTHBIX DY,
dboToCchEMKA 3eMHON TOBEPXHOCTH, NPEICKa3aHUE 3eMIICTPSICCHUM.

Texnonocusi: JNWMHHUM DIIEKTPONEPENAY, T[EHEPATOP IEPEMEHHOTO TOKa,
AJIEKTPOJABUTATENIb, WHAYKIHOHHASA II€Yb, paaap, PaguONPHUEMHHUK, TEJIEBU30D,
anteHHa, TenedoHn, CBY-meub, MpOEKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA,
COJIHEUHasi OaTapes.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA NPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOoro mnpenMera «Dduszuka» Ha ypOBHE CpeIHEro OO0IIero
oOpazoBanusi (0a30BbIl YPOBEHB) JOHKHO OOECHEUUTh JOCTIKEHHUE CIICYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX H IMPEAMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yabTaThl OCBOCHHS Y4eOHOTO npenmera «Du3nuka» JOKHBI
OTpaXaTb TOTOBHOCTH M CHOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpPUEHTAIIM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHWH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM LIEHHOCTSM POCCUICKOTOo OOIIEeCTBa, paclIUpEeHUE >KU3HEHHOTO
OIIBITA U OMNBITA ACATEIBHOCTH B IPOLECCE peAN3aliid OCHOBHBIX HAaIpPaBICHUUN
BOCIIUTATENILHOM AEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH IPAKAAHCKON MO3UIIMU 00yUarONIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUICKOro OOLIECTBa;

OPUHATHE  TPAAULIMOHHBIX  OOIIEYEOBEUECKUX T'YMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUN B 00PA30BaTENbHON OpTaHU3aINMT;

YMEHHE B3aUMOJIENCTBOBATH C COLIMAILHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
uxX QYHKIMSIMUA U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHON M BOJIOHTEPCKOU JESITEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUHCKOU TpaXJIaHCKOU WJIEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUUICKUX YUYEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCHUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MOBEICHMUS;

CHOCOOHOCTh OIICHUBATh CUTYAallMI0 U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTUPYACh HA MOPAIBLHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JESITENIBHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOIO OYIYIErO;

4) 3¢TeTHYeCKOT0 BOCTTUTAHMS:

ACTETUYECKOE OTHOIIIEHNUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymiero (GU3NUecKo Hayke;



5) Tpya0BOro BOCIIMTAHUSI:

UHTEpEC K pa3JMIHbIM chepaMm NpodecCHOHATBLHON NEeITEIbHOCTH, B TOM
YuClie CBA3aHHBIM C PU3UKON U TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccur u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U CaMOOOpPa30BaHUIO B 00JaCTH
(GU3MKYA Ha TPOTSIKEHUU BCEU JKU3HU;

6) 3K0J10rHYeCcKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOM KYyJIBTYpPhl, OCO3HAHUE TJIOOAIBHOTO
XapakTepa KOJOTHUECKUX MPOOIeM;

IUTAHUPOBAHUE Y OCYIIECTBIECHUE ICUCTBUM B OKPY’KAIOIIEN CPENEC HA OCHOBE
3HaHUS LEJNEN YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA,

paclIMpeHUe OmbITa JAESITEIBHOCTH 3KOJOTHMYECKOW HANpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUHN 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAHWE IEHHOCTHM HAYYHOW JAEATEILHOCTH, TOTOBHOCTh B IMpPOIECCE
u3ydeHus:  (QU3NKU  OCYIIECTBJISAITH  MPOCKTHYIHDO U HCCIEIOBATEIBCKYIO
NEATEIbHOCTh MHAUBUIYAIILHO U B IpYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTeJibHbIe YHHBEPCAJbHbIE YUeOHbIE JeiCTBUSA
ba3oBble JJoruueckue aeMcTBUS:
camMoCTosiITeNbHO  (OpPMYNIHpPOBaTH M aKTyalU3UpOBaTh  MpolieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpeeNsITh 1M JEATebHOCTH, 3a7aBaTh IapaMeTphl M KPUTEPUH HUX
JIOCTHOKCHUSA,
BBISIBJISITH  3aKOHOMEPHOCTM W TNPOTUBOPEUHUST B  paccMaTpPUBAEMbIX
(GUBUYECKUX SBICHUSX;
pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIeMBI ¢ Y4ETOM aHajdn3a WMEIOIIUXCS
MaTepUAIILHBIX W HEMAaTEPHUAIILHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ACATECIHLHOCTD, OLICHUBATH COOTBETCTBHUE PE3YIbTaTOB
LEJISIM, OIICHUBATh PUCKHU MOCIEACTBUM JESITEIbHOCTH;
KOOPDJAMHUPOBATh U  BBINOJHATH pPabOTy B  YCIOBUSX PEaJTbHOTO,
BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieaoBaTe/ILCKNeE JeCTBUS .
BJIAJICTH HaquOﬁ TepMI/IHOJIOFI/IGI\/JI, KIFOUCBBIMU ITIOHATUAMHU KW MCTOJdAaMU
bu3nyecKkol HayKH;



BJIQJICTh HABBIKAMU Y4eOHO-HMCCIIEIOBATEILCKON U MPOEKTHOU JEATEIbHOCTH
B 00J1aCTH (PU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJI0OB pEIICHUs 3a71ad (PU3UIECKOTO COJACPKAHUSA, TMPUMEHCHHUIO Pa3IMYHbBIX
METOJI0B MO3HAHMUSI;

BIQJIETh BHUJAMH JIEATEJIBHOCTH MO TMOJYYEHUI0 HOBOTO 3HAHUS, €ro
UHTEpIpETalliy, NPeoOpa30BaHUI0 W TPHMEHCHHIO B PAa3UYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX IPOEKTOB B 00JaCTH (HUBHKY;

BBISIBIISITH TIPUYMHHO-CIICICTBEHHBIC CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIBUTATh TUNOTE3y €€ pelleHus, HaXOJUTh apryMEHTHI ISl J0Ka3aTelbCTBa
CBOUX YTBEp KJECHUH, 3a7]aBaTh NapamMeTpbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBaTh IOJIYYEHHbIE B XOJ€ pEIICHUs 3aJa4ud  pe3yJbTarThl,
KPUTUYECKH OLICHUBATH MX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (HOPMYyIUpPOBATh COOCTBEHHBIE 3aJaul B 0Opa3OBaTEIBHOU
NEeSTeIHbHOCTH, B TOM YHUCIE NP U3yYeHUU (DU3UKY;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, OI[CHUBATh MPHOOPETEHHBINA OTIBIT;

yMETh TEPEHOCHTHh 3HAHUS MO0 (U3NKEe B TPAKTHUECKYI0 001acTh
KU3HEJEATEIHHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIC UJIEU, IPEAJIaraTh OPUTHHAIIBHBIE MOJIXO/bI U PEIICHNUS;

CTaBUTh MPOOJEMBI U 337]a4M, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Padora c unpopmaumeii:

BJIAJIETh HaBBIKAMH MOJy4YeHUS MHGOPMAIMU (PU3UIECKOTO COACPIKAHUS H3
UCTOYHUKOB pAa3HBIX THUIIOB, CaMOCTOSTEIHHO OCYIIECTBISATh TOUCK, aHaJu3,
CUCTEMAaTH3allMI0 U HHTEpIpeTalnrio HUHPOPMAIMU Pa3UYHBIX BHIOB U (opm
NpE/ICTaBICHUS;

OIICHMBATh JIOCTOBEPHOCTH MH(POPMAIIHH;

UCTOJB30BaTh  CpeACcTBAa  MH(MOPMAIMOHHBIX W  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHHWU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHHU3AlMOHHBIX
3aMa4 ¢ CcoOMoeHrMeM TpeOOBaHMM HSPrOHOMHUKH, TEXHHKH O€30IMMacHOCTH,
TUTUEHBI, pecypcocOepekeHHsl, TMPABOBBIX M  ITUYECKHUX HOPM, HOPM
UHPOPMAIMOHHON OE30TaCHOCTH;

co37aBaTh TEKCThl (PM3MYECKOTO COJIEpkKaHUS B PA3NUYHBIX (popmarax ¢
y4€TOM HazHaueHUs] UHGOPMAIMU U LIEJEBOU ayJJUTOPUH, BHIOUpas ONTHUMAJIbHYIO
dbopMy npencTaBIeHUs] U BU3yaTU3aIuu.

KoMMyHUKaTHBHBIC YHHBeEpPCaIbHbIC Y4eOHbIE 1eHCTBUA:
OCYIIECTBJIATH OOIIEHHE Ha Yypokax (U3MKHM W BO BHE-YpOYHOM
NEeATENbHOCTH;



pacno3HaBaTh TNPEANOCHUIKM  KOH(PIMKTHBIX CHTyallidi ©  CMsT4aTh
KOH(JIMKTBI;

pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MMOHUMATh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAJbHO MU
padoTHI;

BHIOMpATh TEMATUKy W METOJbl COBMECTHBIX JEHCTBHN ¢ Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)XJ0r0 YJICHA KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOW  JIESTEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JICMCTBUS MO €€ MOCTHKEHHUIO: COCTABJATH MJIAH JICUCTBUM,
pacmpenensiTh poiau ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KA4E€CTBO CBOErO0 BKJIAJla W KaXJOr0 yYaCTHHKA KOMAaHIbl B
001IMif pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

[peJlaraTb HOBBIE TMPOEKTHl, OLEHMBATh HJEU C I[O3ULUKA HOBHU3HBI,
OPUTMHAJILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBISAITh TMO3UTUBHOE CTPATErHYECKOE TMOBEICHUE B Pa3JIUYHBIX
CUTYaIUsIX, POSIBISITH TBOPUECTBO U BOOOpaKEHUE, OBITh UHUITUATUBHBIM.

PeryasiTuBHbIe YHMBepcajbHbIe y4eOHbIe AeiicTBUS
Camoopranusamnus:

CaMOCTOSITETbHO OCYIIECTBJISITh MO3HABATENbHYIO JEATEIbHOCTh B 00JIACTU
Gu3MKK W acTPOHOMUH, BBISIBISITH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETFHO COCTaBISITh TUIAH PEUICHUS PACUYETHBIX M KAaYeCTBEHHBIX
3aj1a4, IJIaH BBITOJTHEHUS MPAKTUYECKON paboThl ¢ Y4ETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW W MPEANOYTCHHUIA;

JIaBaTh OIICHKY HOBBIM CUTYAIHSIM;

pacuupsTh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUM;

Jenath OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTh 3a PEIICHHE;

OIICHMBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HPYAHUIUM B 001aCTU
(bU3KKK, TTOCTOSIHHO MOBBIINIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYAIlMsIM, BHOCHUTh KOPPEKTUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIBTATOB IIEIISIM;

BIIQJICTh  HABBIKAMHU  [O3HABATEJIbHOM  pediiekcuu  Kak  OCO3HaHUs
COBEpIIAEMbIX JIEMCTBUH U MBICIHUTENBHBIX MPOIECCOB, HX pPE3yJIbTaTOB U
OCHOBAHUI;



UCII0JIL30BaTh MPUEMBI PEQIICKCUH JIJISI OLICHKHM CHTYAaIllMH, BBIOOPAa BEPHOTO
pelICHNS;

YMETh OIICHMBATh PUCKA M CBOCBPEMEHHO NPHHHMATh PEIICHUS IO WX
CHIDKEHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBl JPYTHX TpH aHaJM3€ pPe3yIbTaToB
JESITEILHOCTH;

NPUHAMATH ce0s1, MOHNMAasi CBOM HEIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TIpH aHaJW3e pPe3yJbTaTOB
JESATEIILHOCTH;

NpHU3HABATH CBOE MPaBO ¥ MPABO APYTUX HA ONTHOKH.

B mporecce AOCTMKEHUS TUIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMEBI
no ¢u3MKe [JIs YpOBHS CpeaHero ooOmero oOpa3oBaHus y 0O0YyYaromuxcs
COBEPIIICHCTBYETCS HMOIMOHAJIbHBIH WHTEJUICKT, TIPEJIO AT o it
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHMsI, BKJIFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIHHO €
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHON SMOIMOHATIBHOU chephl,
OBITH YBEpEHHBIM B ceOe;

CaMOPETYJMPOBAHMS, BKJIOYAIONIETO CaMOKOHTPOJb, YMCHHUE MPUHUMATh
OTBETCTBECHHOCTh 3a CBOE TIIOBEJCHHE, CIIOCOOHOCTh aJalTHUPOBATBCA K
IMOIMOHATEHBIM M3MEHEHHUSM | MPOSBISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMH, BKITIOYAIONIEH CTPEMIICHHE K JOCTHIKEHUIO MEIIH U
yCIexXy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh HCXOJS M3 CBOUX
BO3MOXHOCTEH;

OMIIATHH, BKIIOYAIONICH CIIOCOOHOCTHh MOHUMATh SMOIMOHAIBHOE COCTOSTHHE
JIPYTHX, YYHUTBIBATH €ro TPH OCYIISCTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBUIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOYAIONIUX CTIOCOOHOCTh BHICTPANBATh OTHOIICHHUS
C IPYTUMHU JIFOJIBMH, 3a00TUTHCS, TIPOSIBJIATh HHTEPEC W pa3periarh KOHPIMKTHL.

NPEJMETHBIE PE3YJIbTATbBI

K koniy oOyuenus B 10 kjacce mnpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTD Y OOYyHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpax pojb M MeCTO (H3HKH B (POPMHPOBAHUH
COBPEMEHHON Hay4yHOW KapTHHBI MHpA, B PAa3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHI, B MPAKTUYECKON JEATEIBHOCTH JIFOAECH;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (U3UIECKUX MOJEICH:
MarepuajbHas TOUKa, HHEPIMaIbHasl CUCTEMa OTCUETa, aOCOIOTHO TBEPAOE TEJIO,
UJCabHbBIA T'a3, MOJEIN CTPOCHUS ra3oB, KHUIKOCTEW W TBEPABIX TEN, TOUYCUHBIN
AIEKTPUIECKUM 3apsi MPHU perieHur (GU3NIECKUX 3a7ad;



pacnio3HaBaTh (hU3NYECKHe SBJICHUS (IIPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUU CTPOCHHS BEIIECTBA U
JJEKTPOJAUHAMUKHN:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJCHUE Tej, ABMKEHHE IO OKPYXKHOCTH, WHEpIUs,
B3auMojieiicTBue Ten, Auddy3us, OpOyHOBCKOE IBMKECHHUE, CTPOCHUE >KUIKOCTEH
U TBEPJIBIX TEJ, UI3MEHEHNE 00BbEMA TeJI IPU HAarpeBaHUM (OXJIAXKECHUN), TETIJIOBOE
paBHOBECHE, MCIApEHUE, KOHJEHCAlUs, IJIaBJIEHUE, KpUCTAJIU3alusl, KUIECHUE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHNUE JABJICHUS Ta3a MPU €r0 HArPEBAHUU B 3aKPITOM
cocyle, CBSI3b MEXKIYy T[apaMeTpaMH COCTOSIHHSI Ta3a B H30IpoIleccax,
AJIEKTpU3alMsl T, B3aUMOIEHCTBHUE 3apsi0B;

ONHUCHIBATh MEXAHUYECKOE [IBIKEHUE, HUCTOJb3Yysd (U3UUYECKHE BEIUYUHBI:
KOOpJuHATa, IMyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
UMITYJIBC TeJa, KHHeTHYECKas dHEPrus, MOTCHIIMAIbHAS JdHEPTHUs, MEXaHWYEeCKas
paboTa, MexaHMYeCKass MOIIHOCTb; MpPHU OMNHCAHUU MPABUILHO TPaKTOBATH
bU3MUYECKHl CMBICJ HCIMOJIb3YeMbIX BEJIMYUH, UX OOO3HAUEHHUS U EIUHUIIBI,
HaXoAUTh (DOPMYIIBL, CBSI3bIBAIOIINE AAHHYIO (PU3UUECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMU;

ONHUCHIBAaTh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEM W TEIUIOBBIE SIBICHUS,
UCTIOJIB3YS  (PU3MUECKHME BEJIMYUHBL JaBJICHUE Ta3a, TeMIeparypa, CpemHss
KUHETHYECKasi SHEPTHUsl XaOTHUECKOTO JBIKEHHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, pabora rasa,
KOO PUIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOTO JBWUTATENsl; TPU OIMUCAHHUU
NPaBHJIBHO TPAKTOBATh (DUBMYECKUI CMBICT UCIMOIB3YEMBIX BEIWYHH, WX
0003HaUYEHUsI W EIUHUIIBL, HaXOAUTh (OPMYIbL, CBS3BIBAIONINE JAaHHYIO
bU3MYECKyI0 BEIMYMHY C IPYTUMH BEJIHMUMHAM;

ONMCHIBaTh U3YYEHHBIE ANEKTPUUECKHE CBOMCTBA BEIIECTBA U DIEKTPUUECKUE
ABJICHUS (TPOLIECCHI), UCHOJB3Ys (U3MUECKUE BEIIMYUHBL: JJIEKTPUUYECKUI 3apsii,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH TOJIsA, MOTEHIUAN, Pa3HOCTh MOTEHIINAJIOB;
Npy ONMUCAaHWU TPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIB3YEMbBIX
BEJIMUUH, WX OOO3HAUECHUS M EAMHUIIbI; YKa3biBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BEIIMYUHY C JPYTUMU BEIMYUHAMU;

aHAJM3UPOBATh (PU3MUECKUE TMPOIECCH U SIBJICHHS, UCTOJB3Yys (hU3ndeckue
3aKOHBI U MIPUHIMIBL: 3aKOH BcemupHoro Tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXaHWYECKOW OJHEpPruM, 3aKOH COXpPaHCHHUS HMITYJIbCa,
OPUHIUIT CYTEPIO3UIIMU CUJI, MPUHIUN DPABHONPABUS HHEPLUHUATbHBIX CHUCTEM
O0TCU€Ta, MOJEKYJSIPHO-KMHETUUECKYI0O TEOPHUI0 CTPOCHMS BEIIEeCTBA, Ta30BbIe
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON IHEPTUH TEMJIOBOTO JABHKEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHHUs
AJEKTPUYECKOTO 3apsijia, 3akoH KysoHa, mpu 3TOM pasnuyaTh CIOBECHYIO



bopMYyIMPOBKY 3aKOHA, €r0 MAaTE€MaTHYE€CKOE BBIPAKEHUE M YCJIOBHS (TpaHUIIBI,
00Jy1acT) MPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC TPHUHIIUMNBI JCHCTBUS  MAIlMH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3jnuaTh YCIOBHsS MX O€30MAaCHOTO HCMOJBb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBIMOJTHATh OJKCIEPUMEHTBHI TI0 HCCIENOBAHUIO (PU3UYECKUX SBICHUN W
NPOIIECCOB C HKCIOJIB30BAHMEM TPAMBIX M KOCBEHHBIX H3MEPEHUM, MPH ITOM
dbopmynmupoBaTh mpoOJeMy/3amady W TUMNOTE3Y Yy4eOHOTO OSKCIIEPUMEHTA,
cobuparh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYAOBaHUS, MPOBOJIUTH OIBIT U
bopMyIupoBaTh BHIBOJIBI,

OCYUIECTBIISITH MPSIMbIE U KOCBEHHbIE U3MEPEHUsI (U3UUECKUX BEIMYUH, IPU
ATOM BBIOMPATH ONTHUMAJBHBIM CHOCOO HM3MEPEHHs] M KCIOJIb30BaTh W3BECTHBIE
METO/IbI OLIEHKH IOTPENIHOCTEN U3MEPEHUN;

UCCJIeIOBaTh  3aBUCUMOCTH  MEXAy (PU3MYECKUMHU  BEJIMYMHAMU  C
UCMOJb30BAHUEM NPSIMBIX H3MEPEHUN, MPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
¢dbuKcHpoBaTh PE3YNBTATHl TOJYYCHHONW 3aBUCUMOCTH (M3NIECKUX BEJIMYUH B
Buzie TabIuIl ¥ TpadUKOB, JAETaTh BBIBOIKI IO PE3yJIbTaTaM HCCICIOBAHMUS;

coOmoAarh npaBuiia 0€30MacCHOTO TPyJa MpU MPOBEACHUM HCCIEAOBaHUM B
pamMkax y4eOHOro JKCHEpPUMEHTa, Y4eOHO-HCCIIEAOBATEILCKOW U TMPOEKTHOMU
NEeSATEIbHOCTU C HMCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U Ja0OpPaTOPHOTO
000pyIOBaHU;

pemarh pacdyéTHBIE 3aJadyW C SBHO 3aJaHHOW (U3UYECKON MOJENBIO,
UCTIOJIB3YSl (PU3MUYECKHE 3aKOHBI M MIPUHIMUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3a/1a4H
BBIOMpATH (PUBMUECKYIO MOJIEJb, BBIIETATh (PU3MUECKHE BEIMYUHBI U (DOPMYIIBI,
HEOOXOAUMBIE Ui €€ pelleHUs, MPOBOJAUTh PACUEThl U OIEHUBATH PEaJTbHOCTH
MOJy4E€HHOTO 3HaYeHUs] (PU3NIECKON BETMUUHBL;

penraTh KaueCTBEHHBIEC 3a/1a4M: BHICTPANBATH JJOTUIECKNA HETPOTHBOPEUUBYIO
LEMOYKY pacCyXJICHH C ONMOpOM Ha M3YYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuznueckue SBICHUS;

UCMOJb30BaTh  MPU  pEHIEHHH  Y4eOHBIX  3a7a4y  COBPEMEHHBbIE
uHGOPMaLMOHHBIE TEXHOJIOTUH JJI TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIP €TAI[UU
U TIpEJICTaBJICHUs Y9eOHON W HAydHO-TIOMYJIIPHOW WH(pOpMAIK, OTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 UHPOPMAIIUIO;

NPUBOAUTH MIPUMEPHI BKJIaJa POCCUMCKUX U 3ap YOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHWE NPOLIECCOB OKPYKAIOIIEro Mupa, B pa3BUTUE
TEXHUKH U TEXHOJIOTUIA;

UCMOJb30BAaTh TEOPETHUUECKHE 3HAHUS MO (PU3NKE B MOBCEAHEBHOW XKU3HU
Ju1st obecriedeHus: 6€30MacHOCTH NP OoOpalleHud ¢ TpudopaMu U TEXHUYECKUM U



YCTPOUCTBAMHU, JIJISI COXPAHEHUS 3[I0POBbS U COOIIOACHUS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOILIEH CpeLE;

paboTarh B TpYII€ C BBINOJHEHUEM PAa3JUYHBIX COIMAJIIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMNbL, PAMOHAIBHO paclpenesisiTh OOSI3aHHOCTU U
IUIAHUPOBATH JIEATEILHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJl€KBATHO OLICHUBATH
BKJIAJ] K&KJI0TO U3 YYaCTHUKOB TPYMIIbl B PEUIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

K konmy oOyuenus B 11 Kjacce mpeameTHbIE pe3yiabTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUA:

JEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTo (Gu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApPTUHBI MUpPA, B PAa3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B IIPAKTUYECKOM IEATEIIbHOCTHU JIIOAEH, LEJOCTHOCTh U E€IUHCTBO
bu3nUecKoil KapTUHBI MUPA;

YUUTBIBATH TPaHUIIBl TPUMEHEHHUS W3YYEHHBIX (U3NUECKUX MOJICTICH:
TOUYEUHBIA JIEKTPUYECKUM 3apsifl, JIyd CBETA, TOUYECUHBIM UCTOYHUK CBETA, sACpHAs
MOJIellb aTOMa, HYKJOHHAs MOJIeJb aTOMHOTO sipa MpU penieHUH (PU3NIECKUX
3az1ad;

pacno3HaBaTh Qu3uveckue sBIeHUsS (MPOLECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB JJIEKTPOJUHAMHUKU U KBAHTOBOUM (PU3UKH: DJEKTPUUYECKasT MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHUTOB, JJEKTPOMArHUTHAs WHAYKUUSA, JACHCTBHE MArHATHOTO TOJS Ha
OPOBOAHUK C TOKOM M JABMXKYIIMHCS 3apsil, SJIEKTPOMArHUTHBIE KOJEOAHUS U
BOJIHBI, TPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTPaXKCHHUE, MPEIOMIICHHUE,
uHTepdepeHuysa, Iupakuusa U OOJIpU3alMs CBETa, JUCIEPCHS  CBETa,
doTtosnekTpuueckuii a¢dekt (poTorddekt), cCBeTOBOE NaBieHNE, BOSHUKHOBEHHUE
JUHEWYATOr0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAas M HMCKYCCTBEHHAas
PaIHOAKTUBHOCTD;

ONKUCHIBAaTh W3YYEHHbIE CBOMCTBa BeleCTBA (DJIEKTPUUECKHE, MATHUTHBIE,
ONITUYECKHUE, AJEKTPUUECKYI0  MPOBOJAUMOCTh  Pa3JIMYHBIX  Cpen) u
AJIEKTPOMArHUTHBIC SIBJCHUS (TIPOIIECChI), HUCIONB3YS (U3UYECKHE BEIMYMHBI:
ANEKTPUUECKHUI 3apsill, CUJIa TOKA, JJIEKTPUYECKOE HANPSKEHUE, SIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMANIOB, AJEKTPOJBIKYINAs CHia, padoTa TOKa,
WHAYKIUS MAarHUTHOTO 1oy, cwia Awmrmepa, cuia JlopeHna, MHAYKTUBHOCTH
KATYIIK{, JHEPTUS JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEpUoJ M 4acroTa
KojeOaHuii B KoJebaTeJIbHOM KOHTYpe, 3aps]i M CWia ToKa B Ipolecce
TApMOHMYECKUX JJIEKTPOMArHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOSHUE W
ONTHYECKas CUJIa JIMH3bI, NPHU OIMUCAHWM MPABUIBHO TPAKTOBATh (U3UUECKHUI
CMBICI HCIIOJIB3YEMBbIX BEJIMYUH, HMX OO0O3HAYEHUS U EIUHHUIIb, YKAa3bIBATh
dbopMylibl, CBSI3BIBAIOIME JAHHYIO (U3UYECKYI0 BEJIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBATH HW3YyUYECHHBIE KBAHTOBBIC SIBJICHHS W TMPOLECCHl, HUCIMOJIb3Ys
bu3nUecCKre BEIMYHMHBL CKOPOCTh JJIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
94acToTa CBETa, DHEPTHUsl M UMIYJbC (OTOHA, IEPUOJ MOJIypactajia, SHEPTUsl CBI3H
aTOMHBIX sIIEp, NPU OMUCAHWU TMPABUIBLHO TPAKTOBaTh (PUIMUECKUUM CMBICT
UCMOJb3YEMbIX BEIUYMH, UX O00O03HAUEHUS U EAUHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOIIME JIAHHYI0 (U3NYECKYI0 BEJIWYHMHY C JAPYTUMU BEJIMYUMHAMU,
BBIUMCIISITh 3HaYEHUE (PU3NUECKON BEIUYUHBL;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECCHl U SIBJICHUS, UCMOJB3Yys (hU3nueckue
3aKOHBI U MPUHIUNBL: 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIBHOTO U MApaJuIeIBHOTO
COCIMHEHUSA NPOBOJHUKOB, 3aKOH Jlxoynsa—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
UHAYKI WY, 3aKOH TNPSIMOJMHEHHOTO PachpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHWe DifHmTelHa 1 (ororddekra,
3aKOH COXpPAHEHUS SHEPIUH, 3aKOH COXPAHEHUS HMMIIYJIbCa, 3aKOH COXPaHEHWUs
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHMs] MacCOBOTO YHCIIA, MOCTYJAThl bopa,
3aKOH PaJMOaKTUBHOIO paclaja, Mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIpAXEHHE W YyCJIOBUA (TpaHHUIlbI, 00JacTH)
IPUMEHUMOCTH;

ONpEAENITh HAIIPABJICHUE BEKTOpa UHAYKIIUM MAarHUTHOTO TOJISI IPOBOJHUKA
C TOKOM, ciiibl AMmniepa u cuibl JlopeHna;

CTPOUTh M OINHKCHIBATh H300paXeHUe, CO3[JaBAEMOE IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OJKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (PU3MUECKUX SBJICHUH U
IPOILIECCOB C MCIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHMI: MpPU 3TOM
dbopMmyaupoBaTh MpoOjemMy/3amady W THUIOTE3y Y4eOHOTO DKCIEpUMEHTa,
coOupaTh YCTaHOBKY M3 IMPENJIOKEHHOTro OO0OpYyIOBaHUs, MPOBOJUTH ONBIT H
(GbopMyIupOBaTh BHIBOJIBI,

OCYUIECTBIISITH MPSIMblE U KOCBEHHBIE MU3MEPEHUSI (PU3NYECKUX BEIUYHH, MPHU
ATOM BBIOMPATH ONTUMAJBHBIM CHOCOO HM3MEPEHHs] M KCIOJIb30BAaTh H3BECTHBIE
METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKUX BEJIMYUH C HCIOJIb30BaAHUEM
OpsIMBIX HW3MEPEHUM: NpU HTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCUpOBATH
pe3yJbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BHUIE TAOJHI U
rpaduKoB, AeIaTh BBIBOJBI IO pe3yIbTaTaM HCCIEI0BAHNUS;

coOmoAaTh mnpaBuiia 0€30MacHOTO TpyAa NPU MPOBEACHUM HCCIIEIOBAHUNA B
paMKax y4eOHOTo »HKCIEPUMEHTa, Y4EOHO-HCCIEAOBATEIbCKOM M NPOEKTHOU
NEeSATEIbHOCTU C MCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U JaOOpPaTOPHOTO
000pyIOBaHU;

pemiath pacy€THBIE 3aJlaydl C SBHO 3aJlaHHOW (U3UYECKON MOJENbIO,
UCTIOJIb3YSl (PU3MUYECKHE 3aKOHBI ¥ MIPUHLMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 33/1a4H



BBIOMpATh (PUBHMUECKYIO MOJEIb, BBIICIATh (PU3MUECKHE BEIMUYUHBI U (DOPMYIIBI,
HEOOXOAUMBIE Ui €€ pelIeHUs, MPOBOJAUTh PAacUEThl U OICHUBATH PEaTbHOCTH
MIOJIy4€HHOTO 3HAuCHUs (PU3NIECKON BEJIMUUHBI,

peliaTh KayEeCTBEHHBIC 3a/1a4uM: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPECUUBYIO
LEMOYKY PacCCYXJAECHU C ONMOPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznUecKue SBJICHUSA,

WCIIOJIb30BATh Npu  pelieHun  y4yeOHBIX  3ajad COBpPEMEHHBIE
uHGOPMAILMOHHBIE TEXHOJIOTUU JJII TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
U TpeJiCTaBJIeHUs] y4eOHON W Hay4dHO-TIOMYJIIPHOW MH(OpMAIK, TOJTYyYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKUA aHATM3UPOBATh MOJydyaeMylo HH(opMaIuio;

OOBSACHATH, TIPUHIIUIBI JCHCTBUS MAIUMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyarh YCIOBUSA MX O€30MACHOTO MCIIOJIH30BAaHUS B MOBCEIHEBHOM
YKU3HH,

MIPUBOJINTH IPHUMEPHI BKJIaJa POCCUMCKUX U 3apYOSKHBIX YIEH bIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIIIET0 MHpa, B Pa3BHUTHE
TEXHUKH ¥ TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOM >KU3HU
T oOecriedeHrss 0€30MacHOCTH MPpH OOpaIleHud ¢ IPUOOpaMHu U TEXHUYECKUM U
YCTPOUCTBAMHU, ISl COXpPAHEHUs 3I0POBbS U COOIOACHUS HOPM DKOJOTUYECKOTO
MOBEJICHUS B OKPYXKAKOIIEU CPEJIE;

paboTath B TpPYyNIE€ C BBIMOJHCHUEM Pa3JUYHBIX COIMAIBHBIX POJICH,
IUIAHKPOBATh PabOTy TPYNIMbL, pPAMOHAIBHO pPacHpenesisiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIEITEILHOCTh B HECTAHJAPTHBIX CUTYaAIMSIX, aICKBAaTHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBAaEMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumeHnoBanue pa3jieioB
U TeM IPOorpaMMbl

KoanuyecTBo yacoB

Bcero

KonTpo
JIbHbIE
padoThI

HpakTina
ecKue
padoThbI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTeJIbHbIE

pecypcsbl

OcHOBHBIE
BHJBI
JAesITeJIbHOCTH
o0yyaromuxcs

Pa3zgen 1. DUZUKA U METO/1bI HAYYHOT' O IIO3HAHUA

1.1

dusuka 1 METOIBI
Hay4YHOTO TIO3HAHUS

bu6mmorexa [JOK
https://m.edso00.ru/7f41
bf72

N3ydeHne HaydHBIX
(AMIUPUYECKUX U TEOPETHUECKHX)
METO/I0B [IO3HAHUS OKPYXKAIOLIET0
MUpa.

OOcyxIeHre TPaHuIl
IPUMEHUMOCTH (PU3NUECKUX
3aKOHOB U TEOPHH.

PaboTa B rpymiie mo moAroToBKe
KOPOTKHX COOOICHUH O POJTH U
MecTe (U3MKH B HAyKe U B
[IPAKTUYECKOU AEATEIbHOCTH
JIIOJIEN.

JleMoHcTpalnys aHaJIOTOBBIX U

U (POBBIX U3MEPUTEINBHBIX
prUOOPOB, KOMIIBIOTEPHBIX
JATYUKOB.

OcBoeHNE OCHOBHBIX ITPUEMOB
paboTsI ¢ 1 poBoi
naboparopuei mo pusuke

Uroro no pazgeny
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Paznen 2. MEXAHUKA

2.1

Kunemarunka

bubmuoteka [IOK
https://m.edsoo.ru/7f41

bf72

[IpoBeneHue >KciepuMeEHTA:
M3y4eHUE HEPABHOMEPHOTO
JIBU>KEHUS C LIEJIbIO ONPEICTICHUS
MTHOBEHHOU CKOPOCTH;
HCCIICOBAaHNE COOTHOIICHUS
MEXK]ly MyTSMH, TPOUICHHBIMU
TEJIOM 3a IOCJICI0BaTCIbHEIC
paBHbIE TPOMEXKYTKH BPEMEHHU
MIPU PaBHOYCKOPEHHOM JIBH)KCHU U
C HaYaJIbHOUW CKOPOCTHIO, PaBHOM
HYJII0; U3YUYE€HHE IBUKCHUS
IapUKa B BA3KOU KUJKOCTH;
M3y4CHHE JIBUKCHUSA Tela,
OpOILIEHHOTO TOPU3OHTAIBHO.
OOBsCHEHNE OCHOBHBIX
MPUHIUATIOB JIEUCTBUS
TEXHUYECKHUX YCTPOMCTB, TAKUX
Kak: CIIMJIOMETP, LIETTHBIE U
pEeMEHHBIE TIEpeIauu IBUKECHUS; U
ycII0BUM X 6€30MacHOro
HCITOJIL30BaHMS B ITIOBCETHEBHOM
JKH3HU.

Pemenne pacu€THbIX 337124 C SIBHO
3aJlaHHOM (PU3UIECKOI MOJIEITBIO C
HCIIOJIb30BaHUEM OCHOBHBIX
dbopMyn KHHEMATHKH.
[TocTpoenue u ananus rpagukoB
3aBUCHMOCTEH KHHEMAaTHUECKUX
BEJIUYUH OT BPEMEHH IS
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PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JIBUYKEHUS.
Pacno3naBanue puznueckux
SIBJICHUH B YU€OHBIX OMbBITaX U
OKPYKAIOILLIEH KU3HMU:
pPaBHOMEPHOE U PABHOYCKOPEHHOE
MPSMOJIMHEWHOE IBUXKEHUE,
CBOOOJIHOE MaJCHUE TEIl,
JIBUKCHUE 110 OKPY)KHOCTH.
Onucanne MEXaHUYECKOTO
JIBUKEHUS C UCTIOJIb30BAHUEM
(bU3NYECKUX BEIUYHH:
KOOpJMHATA, ITyTh, IEPEMEILCHHE,
CKOPOCTh, YCKOPEHHE.

Pabora B rpynmax mpu
IJIAHUPOBAHUH, IPOBEICHUH U
MHTEPIpPETALNH PE3yIbTaTOB
OTIBITOB U aHAJIHN3e
JIOTIOTHUTEIBHBIX HCTOYHUKOB
uHpopmaIuu no Teme

2.2

JlmHaMuKka

bubmmorexa [JOK
https://m.edsoo.ru/7f41

bf72

CpaBHeHue Macc
B3aMMOJICCTBYIOILMX TEJL.
N3yyeHne 3aBUCUMOCTH CUJIbI
VIIPYrocTH OT Aedopmanuu;
CpPaBHEHME CUJI TPEHUS MTOKOS,
KAueHHUs U CKOJIbKEHUS.
OOmBsicHeHHE HEBECOMOCTH.
[IpoBenenue sKcrepuMeHTa:
UCCre1I0BaHUE 3aBUCUMOCTH CHJT
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VIIPYTOCTH, BO3HUKAIOIUX B
Ipy>KHHE ¥ Pe3MHOBOM 00Opasiie,
OT UX AepopMaluu; U3ydyeHue
JIBIDKEHHMS OpycKa 10 HaKJIOHHOM
IUIOCKOCTH; MUCCJICOBAHUE
YCIIOBHI paBHOBECHS TBEPIOTO
TeJa, UMEIOIIETO OCh BPAICHUS.
OOBsAcHeHHE 0COOEHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JIBUKEHUS,
CBOOOHOTO MaACHUS Tell,
JIBUKCHUS TI0 OKPY)KHOCTH Ha
ocHOBe 3ak0HOB Hpr0TOHA, 3aK0HA
BCEMUPHOTO TATOTCHUSI.
OOBsICHEHHE OCHOBHBIX
MPUHIUATOB JEHCTBUS
MOJIIHMITHUKOB ¥ UX
MPaKTUYECKOTO MPUMECHECHUSI.
OOBbsICHEeHHE JBUKEHUS
HCKYCCTBEHHBIX CITyTHHKOB.
Pewenne pacu€rHeIX 3a71a4 € SIBHO
3aJTaHHOH (PU3UIECKOI MOJICITBIO C
HCIO0JIb30BaHHEM OCHOBHBIX
3aKOHOB ¥ (POPMYJT TUHAMUKH.
PacrioznaBanue ¢puznuecknx
SIBTICHUH B YI€OHBIX OMbBITaX U
OKPY’KAIOIIEH KMU3HU: UHEPIIUA,
B3aMMOJICHCTBUE TEJI.

AHanun3 (prU3N4EeCcKuX MPOLECCOB U




SIBICHUH C UCTIOJIb30BAHUEM
3aKOHOB U IPUHLMUIIOB: 3aKOH
BcemupHoro tsarorenus, [, I u 11
3akoHbl HprOTOHA, TpUHIIUIIT
CYNEPHO3ULIUU CUJT, TPUHIIUIT
PaBHONPABHOCTH UHEPLUHUAIBHBIX
CHUCTEM OTCUETa

2.3

3aKOHBI COXpAaHCHUS B
MEXaHHKe

bu6mmorexa [JOK
https://m.edso00.ru/7f41

bf72

[IpoBeneHue >KciepUMeEHTA:
U3ydeHre adCOIIOTHO HEYIPYTOro
yziapa ¢ oMOIIBI0 ABYX
OJIMHAKOBBIX HUTSIHBIX
MAasTHHUKOB; HCCIICIOBAHHE CBI3H
paboThI CUIIBI C U3MEHEHUEM
MEXaHUYECKOU IHEPTHH TeJla Ha
pUMepe PACTSHKEHUS PE3HHOBOTO
KIyTa.

OrneHka a0COIOTHRIX U
OTHOCHUTEIBHBIX MOTPEIHOCTEH
U3MEPEeHUI (PU3NIECKUX BETHYMH.
Pemenne pacu€rHpIx 3a71a4 C SIBHO
3aTaHHON (PU3UUECKOM MOJIETIBIO C
HCIO0JIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJT JTHHAMHKH U
3aKOHOB COXPaHCHUSI.

Pemenne kauecTBEeHHBIX 3aJ1a4 C
OMOpOIl Ha U3yYEHHBIE B pa3jiese
«MexaHHKa» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
SIBIICHUS.

Omnucanye MEXaHUIECKOTO
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JIBUKEHUS C UCIIOJIb30BaHUEM
(bU3NYECKUX BEIIMYMH: UMITYIIbC
TeJa, KHHeTHYecKas SHeprus,
MOTEHI[MaIbHAas SHEPIUs,
MexaHu4eckas pabora,
MEXaHHUYECKasi MOLLHOCTb.
Ananu3 puU3NYecKHux MpoueccoB 1
SIBJICHUH C UCIIOJIb30BAHUEM
3aKOHA COXPAHEHHUs
MEXaHUYECKOW SHEPTUH, 3aKOHA
COXpaHEHUs UMITYJIbCa.
OOBsicCHEHUE OCHOBHBIX
IIPUHIMIIOB ACUCTBUS U
IIPaKTUYECKOI0 IPUMEHEHUS
TEXHUYECKHUX YCTPOMCTB, TAKUX
Kak: BOJOMET, KONIEDP, IPYKUHHBII
MUACTOJIET.

OOBbsicHEHUE IBUKEHUS PAKET C
OIIOpPOM HAa U3yYEHHBIE
¢bu3nyecKue BeTMUYNHBI U 3aKOHBI
MEXaHHKH.

Hcnonp3oBaHue mpu MOATOTOBKE
COOOILIEHNUH 0 MPUMEHEHUU
3aKOHOB MEXaHUKHU COBPEMEHHBIX
MH(OpPMAIMOHHBIX TEXHOJIOTUH
JUISL IOUCKA, CTPYKTYPUPOBaHUS,
MHTEPIPETALNH U IIPEJICTABICHUS
uHpopMauu, KpUTHIECKU I
aHaIM3 MoyydyaeMoil nHpopMauu
[IpoBeneHne KOCBEHHBIX




U3MEPEHUN, UCCIENOBAHUIN
3aBHCHUMOCTEH (PU3NIECKUX
BEJINYMH, POBEPKa

Uroro no pazgeny

18

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/INHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-

KUHETUYECKON TEOPUH

bu6morexa [JOK
https://m.edsoo.ru/7f41

bf72

IIpoBeneHue 3KCrIEpUMEHTA:
OMpeJIeTICHUE MACChl BO3yXa B
KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnit 00béMa KOMHATHI,
JIABJICHUS U TeMIIEpaTyphl BO3IyXa
B HEM; UCCIIeJOBaHKE
3aBUCUMOCTH MEXTY
rapaMeTpaMu COCTOSIHUS
Pa3peKEHHOrO rasa.

Onenka abCOMOTHBIX U
OTHOCHUTENBHBIX ITOIPEIHOCTEN
M3MEPEeHNUM PU3NYECKUX BETUYKH.
OOBsiCHEHUE OCHOBHBIX
MPUHLUTIOB JEHCTBUM TEpMOMETpa
u 6GapoMeTpa U yCIOBHI HX
0€301acHOr0 UCTIOIH30BAHUS B
MMOBCEHEBHOW KU3HU.
PacrioznaBanue ¢puznueckux
SBJICHUH B YU€OHBIX OMbBITaX U
OKpyXarolen >xu3Hu: 1uddysus,
OpOYHOBCKOE JIBUXKEHUE.
OnucaHue TEMIOBBIX SIBICHUH C
UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYUH: JaBJICHUE Ta3a,
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TeMIiepaTypa, CpeIHss
KHHETUYeCKasi JHEPTHs
Xa0THUYECKOTO JIBUIKECHUS
MOJIEKYJI, CpeIHEKBaApaTUIHAS
CKOpPOCTb MOJIEKYJI. AHAU3
(bU3NYECKUX POIIECCOB
sIBJICHU ¢ ucronb3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpeaHEN
KMHETUUYECKOM YHEPTUHU TETNIOBOTO
JIBHDKEHHST MOJICKYJI C aOCOTIOTHOM
TeMIepaTypou.

Pemenne pacu€rHpix 3a71a4 € SIBHO
3aJJaHHOM (PU3UIECKOI MOJICITBIO C
HCII0JIb30BAHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHOB 1
bopmyn MOJEKYIApHON PU3MKH.
Pabota B rpynmax mpu
[JIaHUPOBAHUU, IPOBEJCHUH U
MHTEPIPETALNH PE3YIbTATOB
OTIBITOB U aHAJIN3E
JIOTIOTHUTENBHBIX HCTOYHUKOB
uHpopmaIuu no Teme

3.2

OcHOBBI TEPMOJUHAMUKHA

10

bu6moreka [JOK
https://m.edsoo.ru/7f41
bf72

IIpoBeneHue 3KcrIEpUMEHTA:
MU3MEpEHNE YIEIbHON
TETI0EMKOCTH BEILIECTBA.

Onenka aOCONFOTHBIX U
OTHOCHUTENBHBIX ITOIPEIHOCTEN
U3MepeHU PU3NIECKUX BEJTUYHH.
N3ydenune moaeneit mapoBoit
TYpOHHBI, JBUTATENS] BHYTPEHHETO
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CTOpaHMUsl, PEaKTUBHOTO
JIBUTATETIS.

OOBsicHeHUE TPUHIIUIIOB
JIEWCTBHS M yCIIOBUH 0€301MacHOTo
MCITI0JIb30BAaHUSI B TIOBCEAHEBHOM
JKU3HU JBUTATENS] BHYTPEHHETO
cropaHusi, OITOBOTO
XOJIOIUIIFHUKA, KOHTUIIUOHEPA.
OnucaHue CBOMCTB Tel U
TETUIOBBIX SIBIICHUH C

U CITO0JIb30BaHUEM (PU3NYECKUX
BEJINYMH: JIaBJICHHE ra3a,
TeMIIepaTypa, KOJIMIECTBO
TEILIOTHI, BHYTPEHHSISI YHEPTHS,
pabota rasa.

Pemenne pacu€THeIX 3a71a4 C SIBHO
3aIaHHOM (PU3UUECKOUN MOJIEIIBIO C
M CII0JIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT MOJICKYIISIPHOM
(U3MUKH ¥ TEPMOJAUHAMUKH.
Pemenne kauecTBEeHHBIX 33724 C
OMOpOM Ha U3YYECHHBIE B pa3jiele
«MonekynsipHas Hu3UKa U
TEPMOIMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBTICHUSL.

Pa6ota B rpynnax npu aHanuse
JIOTIOTHUTENIBHBIX HCTOYHUKOB
uHpopmaIuu no Teme

3.3

ArperaTHble COCTOSIHUS

bubanorexa [IOK

IIpoBeneHne 3KcIEpUMEHTA:




BeliectBa. @a3oBbie
Iepexoabl

https://m.edsoo.ru/7f41
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U3MEepEeHHe OTHOCUTENbHOM
BIQXKHOCTH BO3/TyXa.

Onenka aOCONIIOTHBIX U
OTHOCHUTEJIbHBIX OTPEIHOCTEN
U3MEPEeHUM (PU3NYECKUX BEIHUKH.
N3yuyeHne cBOWMCTB HACBILIEHHBIX
MapoB, CIIOCOO0B U3MEPEHUs
BJIQXKHOCTHU

Habnronenue kunenus npu
MTOHMKCHHOM JIaBJICHHH,
HarpeBaHUs U IUIABICHUS
KPUCTAJUTMUECKOTO BEIIECTBA.
OObsicHeHnE MPUHITUTIOB
JIEHCTBUS U yCIOBUN 06€3011acHOTO
UCIIOJIb30BaHUS B TIOBCETHEBHON
JKU3HHU TUTPOMETpa, ICUXPOMETPa,
KaJIOpHMeTpa.

N3ydyeHne TeXHONOrnui MOTy4YEHUS
COBPEMEHHBIX MaTepHaJIOB, B TOM
YHCcIie HAHOMAaTepHaJIOB.

Pemenue pacy€THbBIX 337124 C IBHO
3aJlaHHOM (PU3UYECKOI MOJIENBIO C
MCIIOJIb30BAHUEM yPaBHEHUS
TEIJIOBOro OajaHca.

Pemenne kauecTBEeHHBIX 3a7a4 C
OTOPOY Ha U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PrU3HUecKue
sBIeHus 1o TeMe. PacriozHaBanue
(bu3nYecKuX ABJICHUN B yUeOHBIX
OTIBITaX W OKPYXKAIOIICH KU3HHU:



https://m.edsoo.ru/7f41bf72
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nedopManius TBEPABIX TEN,
HarpeBaHue U OXJIAKICHUE Tell,
W3MEHEHUE arperaTHbIX
COCTOSIHMH BEIIECTBA U
0OBSICHEHHE X HA OCHOBE
3aKOHOB U (POPMYIT MOJIEKYIISIPHOU
bu3uKn.

Hcnonb3oBanue
UH(OPMAITMOHHBIX TEXHOJIOT U
JUTSI TIOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETAINH U TIPEICTABICHHS
uH(}pOpMaIuy Ipu MOATOTOBKE
COOOIICHH O TPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (DPU3HUKH U
TEPMOJMHAMHUKH B TEXHUKE U
TEXHOJIOTHSIX

Hroro o pazueny 24

Pa3nen 4. JIEKTPOJINHAMUKA
[IpoBeneHne sKCIIEpUMEHTA:
U3MEPEHUE IJIEKTPOEMKOCTH
KOHJIeHCaTopa.
OreHka abCONIOTHBIX U

bubmuoreka IIOK OTHOCHUTENBHBIX ITOIPEIHOCTEN
4.1 DNeKTpOCTaTUKA 10 https://m.edsoo.ru/7f41 | wu3MepeHui GU3NICCKUX BEIIMYHH.
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N3yyeHne npuHUKUIIOB ACHCTBUS
3JIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIeHcaTopa. 3yuenune
MPUHIUIIOB JEHCTBUS U YCIOBUM
0e30macHOro MPUMEHEHHS B
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MPAKTUYECKON KU3HU,
KOIMPOBAJILHOTO anmnapara,
CTPYHMHOTIO IIPUHTEPA.
Paccmotpenue puzndyecknx
OCHOBaHMH 3JIEKTPOCTATUUECKON
3alWUTHI U 3a3€MIICHUS
3JIEKTPOIIPUOOPOB.

Pemenne pacy€THbIX 3a7a4 ¢ IBHO
3aJlaHHOM (PU3UIECKOM MOJIEIIBIO C
HCIIOJIb30BaHMEM OCHOBHBIX
3aKOHOB U (popmyn
AJIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a/1a4 C
OIOpPOM HAa U3YyYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (U3HYECKIE
SIBIICHUS 3JIEKTPOCTATUKH.
Pacno3naBanue pusmdeckux
SBJICHUH B YU€OHBIX OMbBITaX U
OKPYKAIOLLIEH KU3HMU:
AIEKTPU3aLUs TEN,
B3aUMOJIEIICTBUE 3apsJI0B U
OO0BSICHEHHE UX Ha OCHOBE
3aKOHOB U (PopMyI
AJEKTPOCTATUKH.

OnucaHue N3y4eHHBIX CBOMCTB
BEILECTBA U AJIEKTPUUECKUX
SIBJICHU C MCTOJIb30BAaHUEM
(bU3UYECKUX BETNYNH
AJIEKTPUYECKUH 3apsi,
HANPSHKEHHOCTD YJIEKTPUYECKOTO




MOJIsA, TOTEHIINAI, Pa3HOCTh
MOTEHIINAJIOB, JIEKTPOEMKOCTbD.
AnHanu3 GU3NIECKUX MIPOIIECCOB U
SIBJICHUH C UCITOJIb30BAHUEM
(hbU3UYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS JECKTPUUECKOTO
3apsiaa, 3akoHa KyioHa.

PaGora B rpynnax mpu aHaiusze
JIOTIOTHUTENIBHBIX HCTOYHUKOB
MH(pOpMaIu 1 TOATOTOBKE
COOOIIIEHUM O TIPOSIBIICHUHT
3aKOHOB AJIEKTPOCTATUKU B
OKPYKAIOLLIEH KU3HU U
MNPUMCHCHUU UX B TCXHUKC

4.2

IToCcTOSIHHBIN JIEKTPUYECKUI
TOK. TOKM B pa3nuyHbIX
cpenax

12

bubauorexa IIOK
https://m.edsoo.ru/7f41
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[IpoBeneHne 3KciepUMeHTA:
W3y4YE€HHUE CMEIIAHHOTO
COEIMHEHUS PE3UCTOPOB;
m3mepenue DJ]C ucTounmka Toxa
U €ro BHYTPEHHETO
COTIPOTHBIICHUS, HAOTIOICHHE
AIIEKTPOJIN3A.

OrnieHka a0COTIOTHRIX U
OTHOCUTCJIIBbHBIX HOl"pGHJHOCTGfI
M3MepeHU PU3NIECKUX BEITUYHH.
OOBsicHEeHUE TPUHITUIIOB
JIEHCTBUS U YCIOBUN 6€3011acHOT0
IIpUMEHEHU aMIIEPMETPA,
BOJILTMETpA, peocTara,
HCTOYHHUKOB TOKa,
BHGKTPOHaneBaTeﬂbHBIX n
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3JIEKTPOOCBETUTENBHBIX
npuOopoB, TepMOMETpa
COTIPOTHBIICHHUS, BAKYYMHOT'O
JMoAa, TEPMHUCTOPOB U
(hoTOpE3UCTOPOB,
IIOJIYIIPOBOAHUKOBBIX JHOJIOB,
rajlbBaHUKH.

Pemenne pacy€THbIX 3a7a4 ¢ SIBHO
3aJlaHHOM (PU3UIECKOM MOJIEIIBIO C
M CII0JIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT TEMBI
«IIoCTOSIHHBIN IEKTPUUECKUN
TOK».

Pacnio3naBanue pusnueckux
SBJICHUH B YU€OHBIX OMbBITaX U
OKPYKaIOILEH )KU3HU:
AIEKTpUYECcKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHUTHOE JEUCTBUS TOKA.
AHann3 31eKTPUUECKUX SIBICHUN
1 MPOILECCOB B LEIAX
MTOCTOSTHHOI'O TOKA €
UCITI0JIb30BAaHUEM 3aKOHOB: 3aKOH
Owma, 3aKOHOMEPHOCTH
ITOCJIEA0BATEIBHOIO U
MapaJIJIEIbHOTO COEINHEHUS
IIPOBOJIHUKOB, 3aKOH J[>KOYIIs-
Jlenna.

OnucaHne n3y4eHHbIX CBOMCTB
BEIIECTB U AIEKTPUUECKUX




SIBIICHUH C UCIIOJb30BaHUEM
(bU3HYECKUX BETHYNH:
AJIEKTPUYECKUH 3apsi]l, CUjla TOKA,
AJICKTPUUECKOE HATPSDKEHUE,
AJIEKTPUYECKOE COMTPOTUBIICHNUE,
paszHocTh noTeHuuanos, IJ(C,
paboTa TOKa, MOIIIHOCTH TOKa.
Hcnonw3oBanne
UH(OPMAITMOHHBIX TEXHOJIOT U
JUTSI TIOUCKA, CTPYKTYPHUPOBAHWS,
WHTEPIPETAINH U TIPEICTABICHHS
uH(}OpMaIU IpH MOTOTOBKE
COOOIICHH O TPUMEHEHUH
3aKOHOB IIOCTOSIHHOT'O TOKa B
TEXHUKE U TEXHOJIOTHAX

Uroro no pazneny 22
PesepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 KJIACC

Koau4yecTBo yacoB aﬂeKTp()HHL]e OcHOBHBIE BU/AbI A€ATCJIBbHOCTU
Ne HanmeHnoBaHue pa3iesioB u Kontpo IpakTy (uudposbie) o0yuaromuxcs
n/n TeM MPOrpaMMbI Bcero | JbHBIE ecKHe o0pa3oBaTeJIbHbIE
padoThI padoThI pecypcsl

Paznea 1. JIEKTPOANHAMUKA
[IpoBeneHue >3KciepUMEHTA:
M3y4eHUE MarHUTHOTO MOJIA
KaTYIIKA C TOKOM; HCCIIeIOBAaHUE
e CTBUS MOCTOSIHHOTO MarHuTa
Ha paMKy C TOKOM; HCCJIEIOBAaHUE
SIBJICHUS 3JIEKTPOMArHUTHOM
WHIYKIIHH.
OrnieHka a0COTIOTHBIX U
OTHOCHUTENBHBIX ITOIPEIHOCTEN
U3MepeHU PU3NIECKUX BEITUYHH.

MaruauTHoe ToJie. brbmmorexa OK OOBbsicHEHUE TTPUHIIUIIOB
1.1 11 1 3 https://m.edsoo.ru/7f41

DNeKTpOMarHUuTHast MHYKIIUS
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JIEHUCTBUS U YCIOBUN 0€30M1acHOTO
MPUMEHEHUS TOCTOSTHHBIX
MAarHHUTOB, JICKTPOMAarHUTOB,
AJIEKTPOJBUTATENS, yCKOPUTENEH
3JIeMEHTAPHBIX YaCTHII,
WHAYKIIMOHHOM MEeYH.

Pemenue pacu€THbBIX 337249 HA
npuMeHeHue GOpMyIT TEMBI
«MarauTtHoe 110JI€.
DeKTpOMarHuTHas UHIYKIIHS.
PerieHne kaueCcTBEHHBIX 3a1a4 C
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OMOpOIl HAa U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
SIBIICHUS TeMbI « MarHUTHOE ITOJIe.
DJIEKTPOMArHUTHASI HHIYKIUAS.
Onpenenenue HanpaBiIeHUS
BEKTOpPa UHAYKIIUH MarHUTHOTO
TOJIs1 MPOBOJAHUKA C TOKOM, CHJIBI
Awmmepa u cuibl JlopeHna.
PacnioznaBanue ¢puznueckux
SIBIICHUH B Y4€OHBIX OMBITAX U
OKPYKAIOILIEH KU3HMU:
B3aHMO/ICIICTBHE MarHUTOB,
3JIEKTPOMArHUTHAS MHIYKIIHS,
JIEUCTBUE MAarHUTHOTO TIOJISI HA
MIPOBOJIHUK C TOKOM U
JBHXKYLMKCS 3apsii.

AHanIn3 31eKTPOMarHUTHBIX
SIBJICHUH C UCIT0JIb30BaHUEM
3aKOHA 3JICKTPOMAarHUTHOMN
WHIYKIHAH.

OnucaHue n3y4eHHbIX CBOMCTB
BELLIECTB U JIEKTPOMArHUTHBIX
SIBJICHUH C UCITOJIb30BaHUEM
(U3UYECKUX BETUYUH: WHITYKITUS
MarHuTHOTO MOJIs, CUia AMIiepa,
cuna JlopeH1ia, MHIYKTUBHOCTD
KaTYIIKH, SHEPTUs
AJIEKTPUUYECKOTrO U MarHUTHOTO
moJieit




Hroro no paszueny

11

Pa3nen 2. KOJIEBAHUSA U BOJIHBI

2.1

Mexanudyeckue u
ANIEKTPOMATrHUTHBIC
KoJIeOaHus

bu6morexa [JOK
https://m.edsoo.ru/7f41

c97c

Uccnenoanue napamerpon
K0JIe0aTeIbHOM CUCTEMBI —
MepHo/Ia, YaCTOTHI, AMIUTHTY/IbI U
(a3zbl KoneGaHmii (IPy>KMHHBIA
W/WTH MaTeMaTHYeCKUH MasTHUK).
Habmronenue 3atyxaronmx
KOJIeOaHUH.

Uccnenosanme cBONUCTB
BBIHY)KJICHHBIX KOJeOaHUMH.
Habmonenue pe3onanca.
IIpoBeneHue 3KCIIEpUMEHTA:
UCCJIeI0BaHUE 3aBUCUMOCTH
Mepuo/ia MaJbIx KoJeOaHui rpysa
Ha HUTH OT JUTHHBI HUTH U MaCcChl
rpy3a; uccjiaeroBaHue
MEePEeMEHHOTO TOKA B I[ETTH U3
MOCJIEI0OBATEIIBHO COEIMHEHHBIX
KOHJICHCATOpa, KaTyIIKA U
pesucropa.

Onenka abCONIOTHBIX U
OTHOCHUTENBHBIX ITOIPEIHOCTEN
U3MEpPCHUI (PU3NICCKUX BEITMYNH.
OOBsicHEeHUE TPUHITUIIOB
JIEHCTBUS U YCIOBUN 0€3011acHOTO
MPUMEHEHUS AIEKTPUUECKOTO
3BOHKA, FTeHepaTopa MePeMEeHHOTO
TOKa, TUHUN dIIEKTponepeiad.
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Pemenne pacuérHsix 3a1a4 ¢
SIBHO33JITAHHOM (hU3MUECKOi
MOJIEJIBIO C UCITOB30BAHUEM
OCHOBHBIX 3aKOHOB U (hopMyII,
ONMUCHIBAIOIMX MEXaHUYECKUE U
AJIEKTPOMATrHUTHBIC KOJICOAHMUS.
Onucanne MEXaHUYECKUX U
AJEKTPOMArHUTHBIX KoJIeOaHU ¢
UCIIOJIb30BaHUEM (PU3NYECKUX
BEJTMYWH: IEPUO/I M 9aCTOTA
KoJIeOaHW, aMIIITUTyIa U (paza
KoJIeOaHUiA, 3apsi/i U CUJIa TOKA B
FapMOHHYECKUX
3JIEKTPOMATHUTHBIX KOJICOAHUSIX.
Pemienne kauecTBEHHBIX 3a/1a4 C
OMOpOIl Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTCHIBAIOIIIE
MEXaHUYECKHE U
AJIEKTPOMArHUTHBIC KOJICOAHMUS.
Pabota B rpynnax npu
MJIAHUPOBAHUH, TPOBEACHUU U
MHTEPIIPETALINU PE3YIbTATOB
OTIBITOB, M aHAJIU3E
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
WH(POPMAITUH TTO TEME

2.2

Mexanuueckue u
3JIEKTPOMATrHUTHBIE BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/7f41

c97c

W3ydyenue oOpazoBaHUs U
pacrpocTpaHeHUs OIIEPEYHBIX U
pOOTbHBIX BoJH. Habmonenne
OTpaXCHHUS U TIPEITOMIICHHS,
uHTepDhepeHInH 1 TP paKITHH



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

MEXaHUYECKUX BOJIH.
Habnronenue cBsi3u rpOMKOCTH
3BYKa ¥ BBICOTHI TOHA C
aAMIUTUTYJION U 4aCTOTOM
KoJieOaHW, 3ByKOBOTO PE30HAHCA.
HccnenoBanve CBOMCTB
3JIEKTPOMAarHUTHBIX BOJH:
OTpakE€HUE, IPEIIOMJIICHUE,
noJsispu3anusi, 1udpaxims,
uHTEephEepeHIIHS.

N3ydyenue yciioBuil u3my4eHust
AJIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW OpUEHTAI[UU BEKTOPOB
E, B, v B 2JIEKTpOMarHUTHOU
BOJIHE.

N3ydeHnne npuMeHeHust
AJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

OObsicHeHUE MPUHITUTIOB
JIEHCTBUS U yCIOBUN 0€3011acHOTO
MIPUMEHEHUS MY3bIKaJIbHBIX
WHCTPYMEHTOB, YIbTPa3BYKOBOU
JIMaTHOCTUKH B TEXHHUKE U
MEIUIINHE, paiapa,
paauonpuEMHUKA, TEIEBA30PA,
aHTeHHBI, Tenedona, CBU-neun.
Pemenue pacuérHsix u
Ka4eCTBEHHBIX 3a/1a4 C OMOPOH Ha
M3y4YECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH, OTTMCHIBAIOIINE




pacupocTpaHeHHE MEXaHUYECKUX
Y DJIEKTPOMArHUTHBIX BOJIH.
Ucnonp3oBanne
WH(OPMAITMOHHBIX TEXHOJIOTUH
JUTSL TIOUCKA, CTPYKTYPHUPOBaHUS,
WHTEPIPETANH U TIPEICTABICHHS
WH(}OpMAaITUH IPH TIOJITOTOBKE
COOOIIIEHN 00 UCHOJIB30BAHNHU
3JEKTPOMATrHUTHBIX BOJH B
TEXHHKE.

VYyacTtue B AuCKyccuu 00
3JIEKTPOMATrHUTHOM 3arpsS3HECHUU
OKPYKAIOLIEH CpeJIbl.

Pabota B rpynmnax npu
TUTAHUPOBAHUH, IPOBEJICHUH H
WHTEPIpPETALNH PE3yIbTaTOB
OITBITOB U aHAJIN3e
JIOTIOJTHUTEIIEHBIX UCTOYHHKOB
UH(pOPMAIUH T10 TEME

2.3

OmnrTuka

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
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N3yueHue ABIECHUS MOJIHOTIO
BHYTPEHHETO OTPa’KEHMUSI, €TO
IIPUMEHEHNUS B CBETOBO/JIE.
N3yyenune Mozeneir MUKpOCKONa,
TEJIECKOMa.

IlosrydeHue criekTpa c MOMOLIBIO
pU3MBI U AU (PpaKIHOHHON
PELIETKY.

N3mepenune nokasarens
IIPEJIOMJICHUS CTEKJIA.
HccnenoBanue CBOMCTB
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M300paKeHU B JTMH3AX.
OOBsicHeHUE TPUHITUIIOB
JIEWCTBHS M yCIIOBUH 0€301MacHOTO
MIPUMEHEHHU S OUKOB, JIYIIbI,
¢oToarnmapara, NPOEKIIHOHHOTO
amnrapara, MUKpOCKOIIa,
TEJIECKOIIa, BOJOKOHHOM OITHUKH,
IUGpaKIIMOHHOMN peETKH,
MOJISPOU/IA.

Pemenne pacy€THbIX 3a7a4 ¢ SIBHO
3aTaHHON (PU3UUECKON MOJIETIBIO C
HCIIOJIb30BAaHNEM OCHOBHBIX
3aKOHOB U (PopMyI
r€OMETPUYECKOU ONITUKH.
[Toctpoenue u onucanue
M300paXkeHus, CO3JaBaEMOTO
IUIOCKUM 3€PKAJIOM, TOHKOM
JIMH301.

Paccmotpenue npenenos
MIPUMEHUMOCTU FEOMETPUUECKON
OTTHKH.

PacnioznaBanue ¢puznueckux
SIBJICHUN B ONBITaX U
OKPYKAIOILIEH KU3HMU:
NPSAMOJIMHEHOE
pacrpocTpaHeHue CBETa,
OTpa’KeHHE, IPEIOMIICHHE,
uHTepdepeHIus, TUPPaKIH U
MOJIAPU3ALIMS CBETA, TUCTIEPCHS
CBeTa.




W3yuenue ycnoBuil HaOIIOACHUS
MaKCHUMYMOB U MUHUMYMOB B
UHTEPPEPEHITMOHHON KapTHUHE OT
JIByX CUH(]a3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

VYcnoBre HAOMIOACHHS ITIaBHBIX
MaKCUMYMOB TIPH MaJICHUN
MOHOXPOMAaTHYECKOI0 CBETA Ha
TU(GPAKIHOHHYIO PEHIETKY.
AHann3 onTHYeCKUX SIBICHUI ¢
HCITOJIb30BaHNEM 3aKOHOB: 3aKOH
IPSIMOJIMHEUHOTO
pacrpocTpaHeHUs CBETA, 3aKOHBI
OTPa’KEHHS CBETA, 3aKOHBI
MPEJIOMIICHHS CBETA.

Omnucanye ONTUYCCKUX SIBICHUM C
MCIIOJIb30BaHUEM (DU3HUECKUX
BEeIWYHWH: (DOKYCHOE PACCTOSIHHE U
OIITUYECKAs CUJIa JIMH3EI

Uroro no pazgeny

24

Pazgea 3. OCHOBBI CIIELUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1

OCHOBEI cnenuaibHON TCOpUn
OTHOCHUTCIBHOCTH

bu6moreka [JOK
https://m.edsoo.ru/7f41
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Pemenne kauecTBEeHHBIX 3a4a4 C
ONOPO Ha U3YYECHHBIE MTOCTYJAThI
CTO.

Hcnonp3oBanue
WH()OPMAITMOHHBIX TEXHOJIOTHIA
JUTSl IOMCKA, CTPYKTYPUPOBaHUA,
WHTEPIPETAIMU U TIPEJICTABICHUS
WH(OpMAITUH TIPH TIOJITOTOBKE
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COOOIICHU 0 rpaHuLIax
NPUMEHUMOCTH KIIACCUYECKOH
MexaHuku u ocHoBax CTO

Uroro no pazgeny

Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1

DeMeHTHI KBAHTOBOI ONTUKH

bu6morexa [JOK
https://m.edsoo.ru/7f41
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Habmonenue dpororddexra Ha
YCTaHOBKE C IUHKOBOM
IUIACTUHOM.

HccnenoBanre 3aKOHOB BHEIITHETO
dboTorddexra.

OOBsiCHEHUE OCHOBHBIX
MPUHLUATIOB €U CTBUS
TEXHUYECKHUX YCTPOUCTB, TAKUX
Kak: GOTORIEMEHT, POTONATUHK,
conHeYHas 6arapes, CBeTOUOI; U
YCIIOBUM MX O€301aCHOTO
MIPUMEHEHHUS B TPAKTHUECKON
KU3HHU.

Pemenne pacu€rHeix 3a71a4 € SIBHO
3aTaHHON (PU3UUECKOM MOJIETIBIO C
M CII0JIb30BAHHEM OCHOBHBIX
3aKOHOB U (POPMYJT KBAHTOBOU
OITHKH.

Pemenue kauecTBEeHHBIX 3a7a4 C
OMOpOIl Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM
OTTHKH.

PacnioznaBanue ¢puznueckux
SIBICHUH B YI€OHBIX OIBITAX:
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doroanexkTpuueckuii 3¢ ek,
CBETOBOE JIaBJICHHUE.

Omnrcanne n3ydeHHBIX KBAaHTOBBIX
SIBJICHUM U MPOLIECCOB C
UCTIOJIb30BaHNEM (PU3HUECKIX
BEJINYMH: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, UTMHA
BOJIHBI M YaCTOTA CBETA, YHEPIUs U
UMITyJbC (POTOHA

4.2

Crpoenue aToma

bubmuoreka [IOK
https://m.edsoo.ru/7f41

c97c

Nzyyenune monenu oneita
Peszepdopna.

IIpoBeneHue 3KCIEpUMEHTA ITO
HAOJIOACHUIO JINHEHYATOTO
CIEKTpa.

Onenka abCONIOTHBIX U
OTHOCHUTENBHBIX ITOIPEIHOCTEN
M3MEPEHUM (PU3NYECKUX BEIUYKH.
Nzyyenune monenu aroma:
Tomcona, IaHeTapHON MOJEIIH
aToMa, Mozenu atroma bopa.
N3ydeHne criekTpa ypoBHEM
SHEPTUHU aTOMa BOJOPO/a.
OObsicHEeHUE TPUHITUTIOB
JIEACTBHS M yCIIOBUH 0€301MacHOTo
IIPUMEHEHN CIEKTPOCKOIIA,
Ja3zepa, KBAaHTOBOTO KOMITIBIOTEPA.
Pemenne kauecTBEHHBIX 3a7a4 C
OTOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKIE
siBrieHus o Teme «CtpoeHue



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

aTomay.
PacnioznaBanue ¢puznueckux
SIBIICHUH B Y4€OHBIX OITBITAX:
BO3HMKHOBEHME JIMHEWUYATOIrO
CIIEKTpPa U3JIy4YEHHUS.

AHanu3 KBaHTOBBIX MPOIECCOB U
SIBJICHU C MCTOJIb30BAHUEM
noctynaToB bopa

4.3

ATOMHOE S11pO

bu6moreka [JOK
https://m.edsoo.ru/7f41

c97c

W3ydyeHne 3KCepuMEeHTOB,
JTIOKa3bIBAIOIIMX CJI0KHOCTh
CTPOEHUS AaTOMHOTO SApa.
UccnenoBanue TpekoB 4acTUIL (110
rOTOBBIM (hoTOrpadusim).
W3yueHue saepHbIX CUJl, SIAEPHBIX
peakiuuii CHHTEe3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.
N3ydeHne HyKIOHHOM MOJEIN
snpa [ eitzenbepra-lBaneHko.
OObscHEeHuE yCTpOHCTBa U
MPUMEHEHHUS JO3UMETPa, KaMephl
Bunscona, sinepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopoit Ha
MOJTy9eHHBIC 3HAHUS, B T.4U. O
3apsijie 1 MacCOBOM YHCIIE sIIpa.
Pacnio3naBanue pusnueckux
SBJICHUI B YU€OHBIX OIBITAX U B
OKPYKaIOILeH KU3HU:
€CTECTBEHHAs U HCKYCCTBEHHAs
panmoaKTUBHOCTE. OnucaHme



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

KBAHTOBBIX SIBJICHHUI U IIPOLIECCOB
C UCIIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: IEPUOJ IOJIypacIaia,
JHEPIUs CBSI3U aTOMHBIX AI€ED,
nedEeKT Macchl spa.

AHanu3 nIpoLeccoB U SBIECHUI C
HCIT0JIb30BAHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsa, 3aKOH
COXpAaHEHUs MACCOBOI0 YUCIIA,
noctynatel bopa, 3akoH
paavoaKTUBHOIO pacnaja.
VYuacTue B paboTe Kpyrioro croia
«DyHaaMEeHTAIIbHbBIE
B3anMoeiicTBuA. EnxnHCTBO
(bu3nYecKOi KApTUHBI MUPAY.
Hcnons3zoBanue
MH(}OPMAIIMOHHBIX TEXHOJIOTUI
JUISL IOMCKA, CTPYKTYPUPOBaHUS,
MHTEPIPETALNH U IIPEJICTABICHUS
MH(pOpMAaIUU PU TOATOTOBKE
COOOIICHUH O TPUMEHEHUH
3aKOHOB KBAHTOBOW (DM3UKU B
TEXHUKE U TEXHOJIOTHUSX,
HKOJIOTMYECKHUX aCIEKTax sIepPHOU
SHEPIeTUKU

Uroro no pazgeny

15

Pa3znen S. JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKHU

5.1

DneMeHThl ACTPOHOMHUHU U

7

1

bubanorexa [IOK

IToaroroska cooOieHuit 00




acTpOpU3UKH

https://m.edsoo.ru/7f41

c97c

JTanax pa3BUTUS aCTPOHOMUHU, O
MPUKIIAJHOM U
MHPOBO33PEHUYECKOM 3HAUCHU U
aCTPOHOMMH, O METOJIAX
MTOJTY4E€HUS HAyYHBIX
ACTPOHOMMYECKUX 3HAHU,
OTKPBITHUSAX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHne cOBpeMEHHBIX
IIPEJCTABIECHUN O
MIPOUCXOXKICHUH U SBOJTIOIIHH
Connna u 3BE3]1.

N3yyeHne TUNOB rajJakTUK,
paauorajakTHUK U KBa3apoB.
N3yuenue nBuxkeHUs HEOECHBIX
T€J1, HBOJIIOIMU 3BE3] U
BcenenHnoii, mponeccos,
MPOUCXOJIAIINX B 3BE3/1aX, B
3BE3MHBIX CUCTEMAaX, B
MEXTATAKTUYECKOM Cpee,
MaclITaOHON CTPYKTYPHI
Bcenennoif.

OObsicHEeHUE pacIMpPEHUs
BcenenHoii Ha OCHOBE 3aKOHA
Xab0ma.

[TonroroBka k 00CYKICHUIO
HEpEeUIeHHBIX MpobiIeM
aCTPOHOMMUH.

[TpoBenenne HaOIIOICHUI
HEBOOPYKEHHBIM IJ1a30M C



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

HCIIOJIb30BAHMEM KOMIIBIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIPEIECTICHUS
MTOJIO’KEHHS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro NOJIyIapus
U ApKUE 3BE3BI.

[IpoBenenne HaOMIOACHUHN B
teneckon JIyHbl, maHer,
Mneynoro Ilyru.

VYyactue B JUCKYCCHU O
HEpEeILeHHBIX MpobieMax
aCTPOHOMHU

Uroro no pazgeny 7

Pa3znen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 Ob6o01aroiiee MOBTOPEHHE 4

bu6morexa [JOK
https://m.edsoo.ru/7f41

c97c

VYyacTue B AMCKYCCUU O POJIH
(bU3KKY ¥ aCTPOHOMUU B
pa3nUuHbIX c(epax AeaTeIbHOCTH
4eJI0BEKa.

[ToaroroBka cooOIEHUH O MecTe
¢bu3nyecKoi KapTHHBI MUPA B
psiy COBPEMEHHBIX
MPEJICTABICHUI O TPUPOJIE.
BrinonHenue yueOHbIX 3a/laHui,
JEMOHCTPUPYIOIMX OCBOCHHUE
OCHOBHBIX TOHATUH, PU3NYECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3HKHU
10-11 kmaccoB

Utoro no pazneny 4
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PesepsHOE BpeMs

OBUIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




ITIOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoumnuyecTBo yacos DJIeKTPOHHbIE
uudpoBbIe
Ne n/m | Tema ypoka Kontposbnubie | IlpakTnyeckue p
Bcero o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchbl

1 ®duznka — Hayka o npupone. Hayunsie 1 bubmuoreka [IOK
METO/BbI II03HAHUS OKPYKAIOILETO0 MUPA https://m.edsoo.ru/ff0c32e2
Poins 1 MecTo Gpu3nKu B pOopMHPOBaHUN

2 COBPEMEHHOIA (ba ol an). - a 1 bubmorexa [OK

BPEMEHHOI HAyYHOW KapTHUHBI MUDPA, B
P N " P vp https://m.edsoo.ru/ff0c33e6
MPAKTHUYECKOH IeATeNbHOCTH JII0AeH
MexaHunueckoe JIBHKEHHE.

3 OTHOCUTENBHOCTh MEXaHUUECKOTO 1 bubmmoreka [JOK
neukeHus. [lepemelienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE MPsIMOIMHEHHOE IBUKECHHE 1 Bubmiorexa LIOK

p p https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubnuoreka [IOK
JIBUDKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE MasieHne. Y CKOpeHHe 1 bu6moreka [IOK
CBOOOIHOTO MaACHUS https://m.edsoo.ru/ff0c39cc

7 KpusonuHelinoe qBuxeHue. JBrkeHne 1 bubmuoreka [IOK
MAaTEpUAIILHON TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHocutensHOCTH [ anues.

8 WNuepunanbHbie cucteMbl oTcuera. [lepsblit 1 bubamorexa [IOK

P 1P https://m.edsoo.ru/ffOc3be8
3akoH Herotona

9 Macca Tena. Cuna. [IpuHIun cyneprno3unun 1 bubmmoreka [JOK



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

cuit. Bropoit 3akod HeroToHa juist

https://m.edsoo.ru/ffOc3be8

MaTepHaIbHON TOUKH
10 Tpetuii 3akon HeroToOHa 1151 MaTepuanbHBIX bub6morexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKkoH BCEMUPHOTO TAroreHus. Cuia bu6muoreka [IOK
TsKecTH. [lepBas kocMuUyecKkas CKOpoCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [IOK
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena httos:/m.edsoo. ru/ff0c3e18
Cuna tpenus. Koaddbumnuent tpenus. Cumna
13 conpOTII)/IBneHHs[ Hpql)/l(b)IBI/I)KeHI/II/II) Tena B brbmmorexa [OK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH UJIU ra3e
[locTynarenbHoe U BpalaTeabHOE
14 JIBIDKEHHE a0COIIOTHO TBEPIOTO Tea. bubmuoreka [IOK
MowmeHT cuibl. [lieuo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHUS TBEPAOTO TEla
Nmmynbe MaTepranbHON TOUKH, CHCTEMBI
15 MAaTEepUAIBHBIX TOUEK. VIMITYJIbC CUIIBL bubnuoreka LIOK
3aKOH COXpaHEHHUs UMITylIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pa6ora u MmonmHocTh cunbl. Kunerudeckas
16 SHEPTHs MaTepuaIbHON ToukH. Teopema 00 Bubmorexa LIOK
. https://m.edsoo.ru/ff0c4502
M3MEHECHUHU KHHETUYECKO SHEPTUU
[NorenunanbHas ueprus. [lorennnansHas
17 SHEPTHUA Ypyro AeGpopMUPOBAHHOM bubmuoreka [IOK
npyxuHsbl. [loreHunansHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3EMITH
18 IloTeHmanbHbIE U HEMOTECHIIMABHBIC CUJIBI. bubmuoreka [IOK

CBa13b pa6OTI)I HECIIOTCHIIMAJIBHBIX CUJI C

https://m.edsoo.ru/ff0c478c
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U3MEHEHUEM MEXaHUYECKON YHEPIUU
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOU DHEPIUHU

JlaGoparopnas padora «MccnenoBanue
CBA3U paGOTBI CHUJIbI C U©BMCHCHUECM

19
MEXaHHYECKOW SHEPTHH Tela Ha TIPUMEpe
pacTSHKEHHS PE3UHOBOTO KIyTa»
KonTponpHas pabora no Teme
P P bubmuoreka [IOK
20 «Kunemaruka. JluHaMuka. 3aKOHbI
https://m.edsoo.ru/ff0c4b74
COXpaHEHUS B MEXaHUKE)
OCHOBHBIE MOJOXEHUS MOJICKYISPHO-
21 KUHETU4YeCcKoi Teopuu. bpo }OIBCII)COG bubmmorexa [IOK
pH. BPOYH https://m.edsoo.ru/ffOc4dc2
neuxenue. Juddysus
XapaxTep ABHKEHHUS U B3aUMOJICHCTBUS
29 P pA M A bubauorexa IIOK
JaCTHI] BeIeCTBa. MOeU CTPOCHHMS T'a30B,
B Ifl ] A P https://lesson.edu.ru
KUIKOCTESH U TBEPBIX TEI
23 Macca monexyn. KonnuecTBo BelecTsa. bu6mmoreka IJOK
[locTostnHass ABoraapo https://lesson.edu.ru
24 TemoBoe paBHOBecue. Temneparypa u e€ bubmuoteka [IOK
usmepenue. llIkana Temneparyp Lenbcust https://lesson.edu.ru
o5 WUneanpusni ras B MKT. OcHoBHOE bu6mmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomntoTHas TemIepaTypa Kak Mmepa
26 CpelHE KHHETUUECKOM SHEPTUU ABHKEHUS bubmuoreka [IOK
MOJIEKyJ. YpaBHeHUEe MeHeneeBa- https://m.edsoo.ru/ffOc511e
Kianeiipona
bu6moreka [IOK
27 3akoH [lanbpToHa. ['a30BbIe 3aKOHBI a

https://lesson.edu.ru



https://m.edsoo.ru/ff0c4b74
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Jlabopatopnas pabota «HccnenoBanue

28 3aBHCHMOCTH MEXKy MTapaMeTpaMu
COCTOSIHUS pa3peKeHHOTO ra3a»

29 M3omporiecchl B uaeaibHOM raze u ux bubmuoreka [IOK
rpaduueckoe mpercTaBIeHUE https://m.edsoo.ru/ff0c570e
BryTpeHHs1s HEprus TEpMOAUHAMUYECKON

30 CUCTEMBI M CTIOCOOBI €€ U3MEHEHU. bubmoreka [IOK
KonunyectBo TenioTel u pabota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrus OJHOATOMHOTIO UAEAIBLHOTO ra3a

b K
31 Bunel remionepenaun nomorexa O
https://m.edsoo.ru/ff0c5c36
VY nenbHas TENI0EMKOCTD BEILIECTBA.
32 Kf_)[J'II/I‘ICCTBO TEIJIOTHI IPU T]:rmone enaue Bubmmorexa LIOK
. P peaase. https://m.edsoo.ru/ff0c5¢c36
AnunabaTHBI poriecc

33 [lepBblil 3aKOH TEPMOJUHAMUKH U €TI0 bubnuoreka LIOK
IIPUMEHEHHUE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTh mpoIieccoB B MPUPOIL. bubmuoreka [IOK
Bropoii 3aKk0H TepMOAMHAMUKHU https://m.edsoo.ru/ff0c6230

35 [Tpunuun aeicteus u KI1/1 renosoi bubmoreka [IOK
MAallMHBI https://m.edsoo.ru/ff0c600a

bu6mmoreka [JOK

36 uki Kapao u ero KI1/]

i P https://lesson.edu.ru

37 DKoJoru4ecKue npoodaemMspl bubmoreka [IOK
TEILUIOIHEPreTUKH https://lesson.edu.ru
Oo6o0m@atonmii ypok «MonekynsipHas bubmoreka [IOK

38
¢usuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938

39 KontponpHas pabora o teme bubnuoreka LIOK

«Monexynsipaas ¢puzrka. OCHOBBI

https://m.edsoo.ru/ff0c6a50
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TCPMOAUHAMUKI

[Tapoobpa3oBaHue U KOHICHCAIHSL.

bub6moreka [JOK

40
Hcnapenne u kunexnue https://m.edsoo.ru/ff0c63b6
a1 AOGcooTHas U OTHOCUTENbHAS BIAXKHOCTh bu6moreka [IOK
BO31yxa. HacelueHHsni nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnuyeckue u
42 amop(dHbIe Tena. AHU3OTPOIHUS CBONUCTB bubmoreka [IOK
KpucTtauioB. XKuakue KpucTalibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl
43 [InaBnenue u kpuctayu3anus. Y AeabHast bubmoreka [IOK
Tertora riasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubnuoreka LIOK
44 VYpaBHeHue TEII0BOro OagaHca B
https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Tell. DIEKTPUUIECKUN 3apsil. bubnmuoreka [IOK
JIBa BHJ1a DIIEKTPUYECKUX 3aPSA0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHUKY, TUDIIEKTPUKU U
46 H(I))JI OBOJHUKU 3aK(I))H COXpaHEHUS bubmorexa [IOK
yip ' P https://m.edsoo.ru/ffOc6bcc
AJEKTPUUECKOTO 3apsaa
47 Bsanmopeiictue 3apsnoB. 3akoH Kynona. bubmoreka [IOK
To4euHbIi 2MEKTPUIECKU N 3aPsiT https://m.edsoo.ru/ffOc6ced
Hanpspk€HHOCTB 37I€KTPUYECKOTO MOJISL.
bubaunorexa IIOK
48 [TpuHIMT CylepHnO3ULUHU IEKTPUUECKUX
o . https://m.edsoo.ru/ffOc6df2
nosieid. JInauu HanpsKEHHOCTH
49 PaboTa cui 351eKTpoCcTaTHYECKOrO MOJIS. bubnuoreka LIOK
ITotennuan. Pa3HoCTE MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[IpoBOIHUKY U TUAJIEKTPUKHU B
P P bubanorexa [IOK
50 3JEKTPOCTATUYECKOM TOJIE.

HI/IBJ’IGKTpI/ILIeCKaSI IMPOHULIAEMOCTDb

https://m.edsoo.ru/ff0c7018
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bub6mmorexa [JOK

51 OnektpoéMkocTh. KonaeHcaTop httos://m.edsoo. ru/ff0c7126

59 DneKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPAa. bubmoreka [IOK
DHeprus 3apsusKeHHOro KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopnas padota "H3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

[IpuHIMn AEHCTBUSA U TPUMEHECHUE

54 KOHJICHCATOPOB, KOMUPOBAIBHOIO anmapara, bu6moreka [IOK
CTPYHHOTO PUHTEpa. DIEKTPOCTATHUECKAS https://lesson.edu.ru
3anmrTa. 3a3eMIIeHHE FIEKTPOIpruOOpOB
DNEeKTPUYECKUH TOK, YCIOBUSI €T0

55 cymectBoBanus. [loctosiHubI TOK. Crta bubmoreka [IOK
toka. Hanpsokenne. ConpoTuBicHUE. 3aKOH https://lesson.edu.ru
Owma n171s1 yyacTka Lenu
[TocnenoBaTenbHOE, TApALIIEIBHOE,

56 CMEIIIAHHOE COSTMHEHHE TPOBOJHUKOB. bu6moreka [IOK
JlaGoparopnas padora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COSAMHECHUS PE3UCTOPOBY

57 PaboTta u MOIITHOCTH 3JIEKTPUUECKOTO TOKA. bubmoreka [IOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ffOc7838
3axoH Oma 1715 IOJHOM (3aMKHYTOM)
anexTpuydeckoi nenu. Koporkoe 3aMbIkaHue.

58 JlaGoparopnas padora «Mzmepenue S1C bubmmorexa [OK

https://m.edsoo.ru/ffOc7ae0
HMCTOYHHKA TOKA M €T0 BHYTPEHHETO
COTIPOTHBIICHUSDY
DJeKTPOHHAs TPOBOIUMOCTH TBEPABIX
59 METaJJIOB. 3aBUCUMOCTb COITPOTHUBIICHUS bubmuoreka [IOK

METaJUIOB OT TeMIIEPATYPHI.
CBepXIpoOBOIMMOCTD

https://lesson.edu.ru
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OnexTpuyeckuil TOk B Bakyyme. CBoiicTBa

bub6mmorexa [JOK

60 1
AJIEKTPOHHBIX TyYKOB https://lesson.edu.ru
IlomynpoBogHKMKH, UX COOCTBEHHAS U
YHPOBOR N bub6mmoreka [JOK
61 MpUMecHas MpoBoAUMOCTh. CBolicTBa p—N- 1
https://m.edsoo.ru/ff0c84ae
nepexoja. [ToynpoBogHIKOBBIE TTPHOOPHI
DJIEKTPUYECKUH TOK B paCTBOPAX H
62 pacIuiaBax 3J1€KTPOJIUTOB. 1 bubmoreka [IOK
DNEKTPOAUTUYECKAS TUCCOLUAITHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DNEKTPUYECKUU TOK B razax.
. . bubmuoreka [IOK
63 CaMOCTOSTENIbHBIN U HECAMOCTOSTEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psaa. Monnus. [Inazma
DIIEKTPUUECKHE TPUOOPHI U YCTPOKMCTBA B UX
64 I aKTE‘IeCKOG I IEMCHIC)HI/IG yH ]Z.BI/IJ'Ia 1 bubmorexa [OK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKH OC30MMaCHOCTH
bubaunorexa IIOK
65 O000ImaOIMi YPOK «IICKTPOAMHAMHKA 1
HIIOTH ¥P PO https://m.edsoo.ru/ff0c88be
KontponpHas pabora o teme
66 «OnexktpocraTuka. [locTossHHbIN 1 bubmoreka [IOK
AIIEKTPUUYECKUM TOK. TOKH B pa3iMyHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepsHblit ypok. KonTpoabsHas pabota no 1 bubnuoreka LIOK
Teme "DnekTpoarnHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIif ypok. O000IAOIHI YPOK 1O 1 bubmuoreka [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJIACC

KoumnuyecTBo yacos JJIeKTPOHHBbIE
undgpoBbie
Nenn/m | Tema ypoka KonTtposabubie | IlpakTHYeckne p
Beero oOpa3zoBarteJibHbIE
padoThI padoThI
pecypebl
[TocTosTHHBIC MATHUTHI I KX
1 B3aumozeuncTerue. MarautHoe noie. Bexrop 1 bubmunoteka [IOK
MarHUTHOW UHAYKUWH. JIMHUU MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKLIUH
MaruuTHoe 1oJjie IpOBOJHUKA C TOKOM.
2 OmnsIT Dpcrena. Bzaumonencreue 1 buGmiorexa [IOK
3 ' https://m.edsoo.ru/ff0c98fe
MPOBOJTHUKOB C TOKOM
3 JlabopaTtopHas pabora «/3yueHue 1 1 bubnuorexa LIOK
MAarHUTHOTIO I10JIs1 KaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBHE MAarHMTHOTO TTOJISI HA TPOBOJIHUK C
4 tokoM. Cuna Ammnepa. JlabopatopHas 1 1 bubmmoreka [IOK
pabota «HccnenoBanue AeCTBUS https://m.edsoo.ru/ffOc9ac0
MMOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM»
JleiicTBHE MarHUTHOTO TOJIs HA
5 JIBUKYLIYIOCS 3apsKEHHYI0 yactuily. Cumna 1 brbmorexa [IOK
p o Y- https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cunsl JIopenna
OnexkTpoMarHuTHas HHAYKIus. [loTok
5 BEKTOpa MarHuTHOM uHAykuuu. J/1C 1 Bubmuorexa LIOK
WHIYKIHUH. 3aKOH 3JIEKTPOMArHUTHON https://lesson.edu.ru
uHAyKuu Papanes
7 Jlabopatopnas pabota «HccnenoBanue 1 1 bubnuorexa [IOK

SABJICHUSA BHCKTpOMaFHHTHOfI WHIAYKOUW)

https://m.edsoo.ru/ff0cal50
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WHyKTUBHOCTD. SIBIE€HNE CAMOUHIYKIIIH.
SJ1C camonHAYKIIMU. DHEPIHsl MATHUTHOTO

bubmorekxa [IOK

8 T0JISL KaTYIIKU ¢ TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
noJse
TexHuueckue ycTponucTBa U uX

. IIPUMEHEHHUE: IOCTOSIHHBIE MATHUTHI, BuGmorexa LIOK
AJIEKTPOMArHUTHI, JIEKTPO/IBUTATENb, https:/lesson.edu.ru
YCKOPUTENH JIEMEHTAPHBIX YaCTHL],
WHIYKIIMOHHAs [1€Yb

10 O6o06maronmii ypok «MarHuTHoE MoJe. bubmmoreka [IOK
DneKTpOMarHuTHast MTHAYKIIHS) https://m.edsoo.ru/ffOcab82

11 Kontponsnas pabora no reme « MarauTHoe bubmunoreka LIOK
noJje. DJIeKTPOMAarHUuTHAsI MHIYKIHSD https://m.edsoo.ru/ff0cad58
CB0oOOHBIE MEXaHHUECKHE KOJIeOaHusl.

12 I"apmonnueckue koaebanus. YpaBHEeHUE bubnuoreka LIOK
rapMoOHHYeCcKuX KoeOanwuii. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
HEPrUU
JlabopatopHas pabota «VccnenoBanue

13 3aBUCHUMOCTH IIEPUO/A MAJIbIX KOJICOaHUH
rpy3a Ha HUTH OT JUIMHBI HUTU U MaccChl
rpy3a»
KonebarenbHblii KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUs B UA€aTBHOM

14 Kos1e0aTeTbHOM KOHTYpE. AHAJIOTHS MEXKIY buomorexa LOK

https://m.edsoo.ru/ff0ch820

MEXaHUUYECKUMU U 3JIEKTPOMarHUTHbIMU
KoJIe0aHUAMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS

15 SHEPTUU B HJICATHHOM KOJICOATEIIBHOM bubnmorexa LOK

KOHTYpe

https://m.edsoo.ru/ffO0cb9c4
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Hpe)ICTaBJ'IeHI/IC 0 3aTyXaroummx KOJICOaHUSIX.
BBIHY)KI[CHHBIC MEXaHHMYECKHUE KOJIcOaHusl.

bubmorekxa [IOK

16 Pesonanc. BeiHykx1eHHBIE https://m.edsoo.ru/ffOcbh86
3JIEKTPOMAarHUTHBIE KOJIeOaHus
Ilepemennslii Tok. CHHYCOUJAJIbHBII

17 IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubmuoreka LIOK
TOKa. AMIUTUTYIHOE U ACHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHUE CUJIbI TOKA M HANIPSHKEHUS

18 Tparcdopmarop. [Ipons3BoacTBO, epeaayda
U TI0TpeOJIeHNE 3JIEKTPUUECKON SHEPTUU
YCTpOUCTBO U TPAKTUYECKOE IPUMEHEHUE

19 3neIFTqueCK0rop3B0HKa, reHepzTopa bubmmorexa [IOK

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

IIEPEMEHHOT0 TOKA, TMHUH 3JIEKTpolepesayd

, DKOJIOTHYECKUE PUCKH IIPU IIPOU3BOJCTBE BuGmorexa LIOK

0 anexTposHepruu. Kynbrypa I/ICH(\)JJII)?,OBaHI/ISI https://lesson.edu.ru

3JEKTPOIHEPIUH B TOBCETHEBHON KU3ZHU
MexaHn4ecKue BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuon. Cxkopocts bubmuoreka LIOK
pacIpOCTpaHEHUS U JUTUHA BOJIHEI. https://m.edsoo.ru/ff0ccab4
Ilonepednsie 1 MPOAOIBHBIE BOJTHBI

99 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYyKa. bubnuoreka [IOK
Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc

93 OJEeKTPOMAarHUTHBIE BOJIHBI, X CBOMCTBA U bubnuorexa LIOK
ckopocTs. I1Ikana 3JIeKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [IpuHIUIIBI paIUOCBA3H U TEJIECBUACHUS. bubmorekxa IIOK
PasButue cpeacTs cBs3u. Pagnomokaus https://lesson.edu.ru

25 KontponsHas padora «Konebanus u BOITHBD buommorexa HOK

https://m.edsoo.ru/ffOcc6f8
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[IpsiMonMHENHOE pacIpOCTPaHEHHE CBETA B

26 OJHOPOJHOM cpese. TOUeUHBI UCTOUYHUK bubmnorexa [IOK
p peae. https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
Otpaxenue cBeTa. 3aKOHbI OTPAKECHUS
27 cgeta. [TocTpoeHue n300pakeHU B bubmmorexa [IOK
' P P https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3epKaje
[Ipenomiienue ceta. [lonHoe BHyTpeHHee
28 oTpaxkeHue. [IpeaeLHBINA YroJI MOJIHOTO bubmnorexa [IOK
P P e https://m.edsoo.ru/ff0cd7f6
BHYTPCHHETO OTPaKCHUS
29 JlaGoparopnas padota «M3mepenne bubmmoreka [IOK
[OKa3aTels IPEJIOMIICHUS CTEKIIA) https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenue n3obpakeHui B IMH3E.
30 dopMyIta TOHKOW JTMH3BL. Y BEIIMUYCHUE bubmmorexa [OK
pMY. ’ https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlaGoparopnas padora «MccnenoBanue
CBOMCTB M300paXKE€HUI B JIMH3AX)
Hucnepcus ceta. CI0XKHBIH cocTaB 0e10ro
32 ceeta. l[get. JlabopaTopHas paboTa
«Habumroienue qucnepcun CBeTay
33 WuTepdepennns creta. udpakums ceera. bubnuoreka [IOK
JupakuroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [lonnepedHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonspusauus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpudOPsI U yCTPOHUCTBA U
ycII0BUSI UX 6€3011aCHOT0 MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUIECKO T
P P . bu6mmoteka [IOK
36 MmexaHuku. [locTynarel ciennaabHON

TECOPUHU OTHOCHUTCIILHOCTH

https://m.edsoo.ru/ffOcf862
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OTHOCUTEIBLHOCTD OIHOBPEMCHHOCTH.

bu6nmuoreka IIOK

37
3ame/IeHuEe BpEMEHU U COKPAILCHUE JJIUHBI https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON
. bubmorekxa IIOK
38 gacTHIlbl. CBSI3b MACChI C YHEPTUCH U
https://m.edsoo.ru/ffOcfc68
UMITYTbCOM. DHEPTHUsl MOKOs
39 Kontponsnas padora «Ontuka. OCHOBBI bubmuoreka LIOK
CIIeI[MAJIbHON TEOPUHU OTHOCUTEILHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHeprus u bubnuorexa LIOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
a1 OtkpriTHe U uccienoBanue GoTodddexra. bubmmoreka [IOK
Onsitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl poTodrddexTa. YpaBHeHUE
N (ub b P bubmoreka IIOK
42 Ouiamreitna st pororddekra. «KpacHas
https://m.edsoo.ru/ff0d015e
rpanuna» Gorodddexra
43 Hasnenue cera. Onbitel [1. H. JleGenena. bubmmoreka [IOK
XUMHYIECKOe JSHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoiicTBa U MPaKTUUECKOE
ye1p p bubmorekxa [IIOK
44 npUMeHeHue: (HOTOAIEMEHT, POTOATUHK,
https://lesson.edu.ru
COJIHEUHas OaTapesi, CBETOINO/
45 Pemenue 3amad 1o teme « IMeMEHTHI bubmnoreka [IOK
KBaHTOBOU ONTHUKI https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OnbIThI
46 Pe3zel (opaa o paccesiHUIO O-4acTH brbmmorexa LIOK
PP P t https://m.edsoo.ru/ffod091a
[InanerapHas mozeib aToma
47 [Toctynats!r bopa Bubmmorexa TIOK
https://m.edsoo.ru/ff0dOafa
48 W3nydenue u nornomeHne GOTOHOB IPH bu6muoreka [IOK

nepexoae aroma ¢ OAHOTO YPOBHS SHECPruu

https://m.edsoo.ru/ff0Od0afa
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Ha Ipyroi. Buasl ciekTpos

BomHoBBIE cBoVicTBa yacThUll. BOJHEI e
Bpoiina. KopnyckynspHo-BOJIHOBOM

bu6mmoreka [JOK

49 nyanu3M. CHOHTAaHHOE U BBIHYKIECHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4yeHue
OTkpbITHE PaIMOAKTUBHOCTU. ONIBITHI

50 Pezepdopna o onpeneneHnio cocraBa bubmorexa [OK

https://m.edsoo.ru/ff0d0fd2

PaaMoOaKTUBHOTO U3Ty4YEHHUS
CroiicTBa anb(a-, 6era-, raMmMa-u3ITydcHUsI. BuGmmorexa LOK

ol BnusiHME paguoakTUBHOCTH HA )KUBBIE

https://lesson.edu.ru

OpraHU3Mbl
OtkpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.

52 Anbda-pacnan. IIEKTPOHHBIN U bubmmoreka [JOK
MO3UTPOHHBIN OeTa-pacmnan. [lamma- https://m.edsoo.ru/ff0d1162
U3JIydyeHue
DOHeprus cBA3M HYKJIOHOB B siipe. SnepHble

53 peakuun. AnepHsiii peaktop. [Ipobremsr, bu6nuorexa LIOK
[IEPCIEKTUBBI, DKOJIOTHYECKHUE ACIIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM YHEPreTUKU
DneMeHTapHble YacTUllbl. OTKpbITHE
MO3UTPOHA. MeTo/ bl HAOIOICHUS U

54 perucTpanuu 3JIEMEHTaPHBIX YACTHLL. bubnuoreka LIOK
Kpyraelii cron «@yHnaMeHTalbHbIE https://m.edsoo.ru/ff0d0e38
B3aumojieiicTBusA. EquHCTBO (hrsmveckoit
KapTHUHBI MUPa
BI/.I.I[ 3B&3mHoro Heba. Co3Be3aus, spKue Bu6morexa LOK

55 3BE3/Ibl, IUIAHETHI, UX BUJUMOE JIBH)KEHUE.

CoitHeuHas cucreMa

https://lesson.edu.ru
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COJ'IHI_Ie. ConHeyHas akTUBHOCTE. ICTOUHUK

bu6mmoreka [JOK

56 R
sHepruu ConHIA U 3BE3] https://lesson.edu.ru
3BE3/161, UX OCHOBHBIE XapaKTEPHUCTHKH.
3BE3/1bI TJIABHOMW MOCIEN0BATEIBHOCTH.
57 B A san C bubmmoreka [IOK
HyTpeHHee cTpoeHue 38E31. CoBpeMeHHbIE
yIp P P https://lesson.edu.ru
MIPEICTABIICHUS O MPOUCXOKICHUU U
sBosroniny CoHIa U 3BE3]1
Mieunsiit [Iyrs — Hama I'anakTuka.
58 Ilomoxxenue u nprkenne ColHIIA B bu6muoreka IIOK
INanaktuke. 'amaktuku. YEpHBIE IBIPHI B https://lesson.edu.ru
Apax rajJakTUK
Bcenennas. Pasberanne ranaktuk. Teopus
P bubmoreka IIOK
59 Bonbmoro B3pbiBa. PennkToBoe usnydeHue.
https://lesson.edu.ru
MeraranakTuka
bu6nuoreka IIOK
60 Heperennsle npo0iaeMbl aCTPOHOMHH
https://lesson.edu.ru
61 KontponbHas padora « 91eMEHTbI
aACTPOHOMUHU U aCTPOPUZUKIY
O6o6matonmii ypox. Posb ¢husuku u
62 ACTPOHOMMH B YKOHOMHUYECKOMH, bubanoreka [IOK
TEXHOJIOTHYECKOM, COIMATBHOMN U 3THYECKOM https://lesson.edu.ru
cdepax nesITeIbHOCTH YeTTOBeKa
OO6oOmaronmii ypok. Posb u Mmecto pusuku
63 P . ¢ . bu6nuorexa LIOK
1 aCTPOHOMUU B COBPEMEHHOW HAyYHOU
P P b https://lesson.edu.ru
KapTUHE MUpa
O0o61maronmii ypok. Poip ¢pusmnueckoit
M ¢ . bu6mmoteka [IOK
64 TeopuH B POPMUPOBAHUH TIPEICTABICHHH O

¢buznyeckoii KapTHHE MUpa

https://lesson.edu.ru




OO0oOmaronmit ypok. Mecto ¢puznueckoit

65 KapTHUHBI MUPA B OOILEM Py COBPEMEHHBIX 1 bubnuorexa LIOK
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O https://lesson.edu.ru
npupoze

66 PesepBHblii ypok. MarautHoe noie. 1 bubmuoreka [IOK
DJeKTpOMarHUTHASI HHTYKIUS https://lesson.edu.ru

67 PesepsHbIii ypok. OnTuka. OCHOBBI 1 bubnuorexa LIOK
CICIIMAILHOU TEOPUH OTHOCHTEIBHOCTH https://lesson.edu.ru

68 Pesepnblii ypok. KBanToBast ¢pusuka. 1 bubnuorexa LIOK
D1eMeHThl aCTPOHOMUHU U aCTPOYU3UKH https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJANUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

» ®uszuka, 10 kmacc/ Makumes 1.4., byxosnes b.b., Corckuit H.H. oz
penakmueit [lapdentoeBoii H.A., AxuimonepHoe o6iiecTBo «l3marenscTBo
«IIpocaernienue»

» Gusuka, 11 kmace/ Mskumes I'.J1., byxoBues b.b., Uapyrun B.M. non
penakiueit [TapdentoeBoit H.A., Axkumoneprnoe o61ectBo «M3aaTenbcTBO

«[Ipocsemienne»

METOOAUYECKHUE MATEPUAJIbI JISA YYUTEJIA

» Gusuka, 10 kimace/ Makumes I'.4., byxosues b.b., Corckuit H.H. non
penakiueit [TapdentoeBoit H.A., AkmonepHoe o6miectBo «3marenscTBo
«[Ipocsemienne»

» ®uszuka, 11 kiacc/ Makumes I.J1., Byxosues b.b., Yapyrun B.M. non
penakiueit [lapdentoeBoit HA., AkumonepHoe obmiectBo «3marenscTBo

«[Ipocsemienne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru



