MHHHUCTEPCTBO MPOCBEIIEHUA POCCUICKOM ®EJEPAIIIN
MuHHCTEpCTBO 00PA30BAHMS U HAYKH AJITACKOI0 Kpas
KomuTter mo oopazoBannio AqxmMunucrpanuu IlerponaBioBckoro paiiona

AJITaliCKOro Kpasi

MBOY '"Huxkoaaesckass COII" ¢puauan "HoBoodunckasa COILI"

PACCMOTPEHO YTBEPX/IEHO
HeHCOBeT MoanucaH uncposoit I[I/IpeKTOp ]_HKOHBI

o 0 e

0N |

aBTOPOM 3TOro

O.E.Bazeena G GO O.E.Bazeena
ITporokoa Nel ot «25» 235;?6;?2?13;6“:2_1 IMpuka3 Nel140-O ot «31»
08.2023 r. o1 o 08.2023 T.
PABOYAS ITPOT'PAMMA

(ID 1656120)

y4eOHOro npeamera «®@usnka. ba3oBblili ypoOBeHb)

st ooygaromumxest 10-11 kmaccoB

c. HoBooOounka 2023



MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus pa3padOoTaHa HA OCHOBE MOJIOKEHHN M TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOM 00Opa30BaTelbHON MHporpaMmmsbl, mnpenacraBieHHbIXx B PI'OC
COO, a Ttakxke c yuy€roM deaepanbHOH pabouell mporpamMmbl BOCHHUTAHUS U
KOHLIETIIUU TpenojiaBaHus yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickon denepaunu, pEATU3YIOLINX OCHOBHBIE
00pazoBarebHbIE NPOrPaMMBbI.

Copmepxanue mporpamMmbl 1Mo (U3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaNPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTH PEAM3alMUd MEXKIPEAMETHBIX
CBs3e (DMBHKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpeaMeramu. B Hel
OTIPENIEISAIOTCS. OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HAa YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YNIbTAThl OCBOCHHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM YpOBHE).

[TporpamMma no pusmke BKIIOYACT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Ou3nkay 1no rojgaMm oOy4deHus.

duszuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxatromiemM Mupe. [IIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIINMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEl,
dbusndeckoir reorpadmeir u actpoHommen. Vcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3MYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIYYEHHsS] HOBBIX MaTEpPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHUpa oOyuaromuxcs, B (GOpPMHUPOBAHHE YMEHUU NPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TPU BHIOJHEHUU UMU YY€OHBIX UCCIIEOBaHUM.

B ocHoBy Kkypca ¢u3MKdA Uil YpPOBHS CpeaHEro ooOiiero oOpa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBIECTCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pasleioB (U3HUKH, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeHW MaTepuan Kypca (QuU3NKU
o0benuHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
(dbopMupoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmzanusi TpearnosiaraeT HCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICIECHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTUYECKHUMH MPOOIEMaMH.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm  mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUUYECKUX M TE€XHOJOTUYECKHMX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanuszyeTcss NOCPEICTBOM BBEIEHHUS HJIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 0O0CYXIEHUs
npo0sIeM pallMOHAIBHOTO MPUPOIOIIONIB30BAHUS U HKOJIOTHYECKOI 0€30MaCHOCTH.

CrepKHEBBIMHU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIero
oOpa3oBaHus SABIAIOTCA (Qu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKType HOCTpOeHUsl (PU3NUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJACTABICHUSX O MPUPOJE, TpaHUIAX
OPUMEHUMOCTH TEOpUHM, ISl OINUCAHMUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU pearn3yeTcsl Mpexe
BCEro 3a CUET OpraHu3allKi SKCIEPUMEHTABHOW AESATEIbHOCTH OOYyYarolIUXCS.
st 6a3zoBoro ypoBHA Kypca (U3MKM — 3TO HCHOJB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOMIUN CHUCOK yUYEHUYECKHUX
MpaKkTU4YecKux paboT. Brijenenne B yka3aHHOM TiepedHe JTabopaTOpPHBIX padoT,
OPOBOJUMBIX JJISI KOHTPOJS M OLEHKH, OCYIIECTBISIETCS YYaCTHHUKaMU
00pa3oBaTeNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalieHus: kabuHeta ¢uiuku. Ilpu 3ToM obecneynBaeTcsi OBJAJICHUE
0o0y4JarolmMMUCs YMEHUSAMH MPOBOAUTH KOCBEHHBIE W3MEpPEHHs, HCCIEAOBAHUSA
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TIIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHAENseTCSd PEUIEHUI0 PAaCUETHBIX W KaueCTBEHHBIX
3amad. Ilpu sTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33Jladyd C SBHO
3aJJaHHOW (PU3NUECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHSITh N3yUEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbBIX pasnesoB. [ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
0OBSCHEHHE TPOTEKaHUsI (U3MYECKUX SBJICHHA W TIPOIECCOB B OKPYXKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONETHM IJI CHUTyalldd MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusmu PI'OC COO k wMarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTro Tporecca 0a30BBIA YpOBEHb Kypca
Gbu3MKN Ha YPOBHE CpeHero oomero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
NpeIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKJIa. B kaOuHeTre (U3UKU JTOJDKHO OBIThH
HE0OXoaMMoOe J1abopaTopHOEe OOOpYAOBaHWE JUIsl BBITIOJIHCHUS] YKA3aHHBIX B
nporpamme 1o (U3NKE YICHHUECKUX MPAKTHUYECKUX padOT W JTEMOHCTPAIMOHHOE
0o6opyoBaHue.

JleMoHCcTpanoHHOE  000pynoBaHWe (QOPMHUPYETCSI B COOTBETCTBHH  C
MPUHITUTIOM MWHUMAJIBHOM  JIOCTATOYHOCTH ¥ OOECIIEYMBAET TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JAEMOHCTpAIUNA s
WCCJICOBAaHMUSI  WM3y4Yae€MbIX  SIBIEHUA W  MPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe 00OpymOBaHHWE [JII YYEHWYECKUX TNPAKTHUECKUX paboT
dbopmupyeTCcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYyX oOOydJarommxcs. TeMaTh4ecKne KOMIUICKTHI
1a00paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITh TMOCTPOCHBI HA KOMILJICKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpUH.

OCHOBHBIMHU TICJIIMH H3y4eHUsI PU3UKHU B 0011eM 00pa30BAHUH SIBIISTFOTCS:

o (opmupoBanue wHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
WCCJIEIOBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOEHHS MaTepuu B PyHIAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHWE YMEHHH OOBSICHATH SBIEHUS C HCIOJIH30BAaHUEM
bu3NYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTeIbCTB;

e (opmupoBaHue TpenCTAaBICHUNA O POIM (PUIMKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHrne ATUX Iene 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce n3y4eHus Kypca GU3HKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJICKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHMII TNPUMEHSATH TEOPETUYECKUE 3HAHUS  JJIs
OoOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHSL
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHON
bu3nyeckol MoOAENbl0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue GU3NUEeCKO MOJIENH, aleKBaTHOW YCIIOBUSIM 3a]1a4H;

e TOHWMaHHWE (UBMYECKUX OCHOB WM MPUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpPIpeTanuu UHGOpMAIIIH,
oTpezeNieHus! JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yiIbTarta;

e CO3JaHME YCIIOBUH JI Pa3BUTUSI YMEHHM MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (6a30BbIi ypOBEHB) HAa YpOBHE CpPEIHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xknacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOP
npoBeleHusl J1abopaTopHbIX pPabOT M OMNBITOB € YYETOM MHAUBHUAYaJIbHBIX
0COOEHHOCTEHN 00yUarOIINXCS.



COAEPXKXAHUME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl IO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUS IIPUPOIBI.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3nuecKux sBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBHUS.

Ponp u Mecro ¢usuku B (GOpPMUPOBAHWH COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeHSAS] CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) M
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbI KOOPAMHAT.
Clio)xeHue nepemMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U [EepeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najzieHue. Y CKOpeHre CBOOOHOTO MaICHUS.

KpuBonvHeitHoe  nBWkKeHue. J[BUKEHHE  MATEpUAIbBHOW TOYKHA IO
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAs
ckopoctb. [leprona u yactora obpamenus. [{enTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH>)KECHUE CHAPSIOB, LIEIHbIE U PEMEHHBIE MEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WILTIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBanre IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yXE U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBukeHUs Teja, OpPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TafCHHUSI.

Hamnpasiienue ckopoCTH Ipy IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIBIO ONPEAEICHNUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHue COOTHOLICHUST MEXAY IyTAMH, MPOWJICHHBIMUA TEIOM 3a
IIOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS IApUKa B BI3KOM )KUIAKOCTH.

N3yuyeHue ABMKEHUS Tenna, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. IlepBeiii  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuina. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUI. MAaTEPUAIIBHON TOUKH. Tpetuit 3akoH HproTOHA 711 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuwina Tskectu. llepBasg kKocmuyeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoJyibxxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJMbKEHUS U criia TpeHus nokos. Koadduruent tpenus.
Cuiia conpOTUBIICHUS IPU IBUKEHUU TEJa B dKUJIKOCTH WIIH Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TEA.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpamieHus. llnedo cunel. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHn4ecknue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuHepumm.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSL.

YcnoBus paBHOBecHs TBEPAOro Tena. Buabl paBHOBecHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuxeHus: Opycka 1o HakKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccenenoBanne yciioBUM paBHOBECUS TBEPAOTO TeENld, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 MexaHuKe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHITBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorenuunanbHas SHEprusl. [TorenunanbHas SHEprus YIIPYTO
nedopmupoBaHHoi  npyxkuHbl.  [loTeHuuanbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmumanpHple W HENMOTCHNHAIbHBIE  cuibl.  CBsS3b  paboOTHI
HEMNOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPTHM CUCTEMBI TEJN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTHHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOIOMET, KOMED,
MPYKUHHBIN IUCTOJIET, IBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTrBHOE IBMXEHUE.

[lepexoq NOTEeHIUATBEHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuiui sxkcnepumenm, 1abopamopuvle pabomoi

N3yueHune aOCOJIIOTHO HEYNPYroro yjaapa C MOMOIIbI JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAHMYECKOW AHEPruu
TeJIa Ha TPUMEPE PACTSIKECHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Jludpdysus. Xapakrep HABWKEHUS U
B3aMMOJEHCTBYSL 4acTHl] BellecTBa.Mojenu CcTpoeHus ras3oB, >XKHJIKOCTEH H
TBEPABIX T€J U OOBSCHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pa3mMepsl Mosiekyin. KonnuectBo Bemectsa. [locrosiHaas ABoraapo.

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



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPHH HACAIBHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpEIHEW KHWHETHYECKOM SHEPIUM TEIUIOBOIO JIBMKEHMs dacTtull rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemlectBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIINE UCKPETHOE CTPOEHHUE BeliecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnpIThl 110 U PY3UN KUAKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CyIIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aUMOJECUCTBUA.

Mogens, HILUTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBHI, JABJICHUS U TEMIEPATYPhl BO3/lyXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoguHnamMmuyeckass cucteMa. BHYTpPEHHSI 3HEpPrusi TEPMOJAMHAMUAYECKON
CUCTEMBI U crioco0bl €€ u3MeHeHus. KonuuecTBo TemnoTel U paboTta. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  MACANBbHOrO  rasa. Buasl  Temionepenadw:
TEIUIONPOBOJAHOCTh, KOHBEKIHUS, U3JyYCHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBo TemnoTsl pu Temiaonepeaaye.

[Tonsitue 00 aauabatHoM mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K u3orpoleccaMm. ['paduueckas
UHTEpIIpeTanus paboThI rasa.

BTtopoii 3akon TepmoauHaMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIC.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHUCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi 3HepruM B TEIUIOBBIX MamuHaX. KoadduimeHT monae3Horo
nevctBug TtemioBoil mamuHbl. [ukn KapHo u ero kosdduumeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIIOIHEPTETUKH.



TexHUYecKue yCTpoWcTBA M IPAKTUYECKOE NPHUMEHEHHE: JIBUraTelb
BHYTPEHHEI0 CrOpaHus, ObITOBOW XOJOJMUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpPruu Tena MpU COBEPIICHUH pPaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUACOJEMOHCTPALIHS).

W3MeHeHne BHYTPEHHEN 3HEPTUH (TeMITEpaTyphl) Tejla MpU TEIIoNepesaye.

OnpiT Mo anauabaTHOMYy pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvle pabomoi

N3mepenne yaeinbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcamus. Vcmapenue u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIJIAXKHOCTh BO31yxa. HacelieHHBIM nap. YaenapHas TeIioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannmnueckue u aMmopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpucrtamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTAJIM3aus. Y IebHast Teriorta miasineHus. CyOaumarus.

YpaBHeHue TerIoBoro OanaHca.

TexHuueckue yCTpOWCTBA W MPAKTHUUECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU TMOTYUYEHHUSI COBPEMEHHBIX MaTEpHUaliOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue npu mnoHM>XKEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

Habmronenne HarpeBaHus ¥ MiaBjieHUs KPUCTAILUTHYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHrie OTHOCUTENIbHON BIaXKHOCTH BO3/1yXa.

Pa3znen 4. diaekTpoanHaMuka
Tema 1. Inexkmpocmamuxa
DnekTpusaius Teld. ONeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsanoB. [IpOBOJHUKH, MUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOrO0 3apsija.
B3anmMopeiictBue 3apsnoB. 3akoH KyioHa. TodeuHblil 31eKTpUYECKUI 3apsl.
Onektpuueckoe Tmone. Hampsok€HHOCTh  snekTpudeckoro mnoss.  [Ipunnumn



CYNEPIO3HUIMH 3NEKTPUUECKUX MOJIeH. JIMHUM HAanpsHKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jwvsnexkrpuyeckas MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBa M NPAKTUYECKOE NPHUMEHEHHE: SIIEKTPOCKOII,
ANIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJICHCATOp, KOIMMUPOBAJIbHBIN amIiapar, CTPYUHBIN PUHTEP.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM MOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMDIEKTPUKH B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaropa OT IUIOIIaau
IIJJACTUH, PACCTOSHUS MEXAY HUMU U JUAJIEKTPUYECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3meKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 yyacTka LEenH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE COIPOTUBJICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTrO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3axoH Oma /171 OJTHOM (3aMKHYTOM) asiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTD.

DOneKkTpudecKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas " IpUMECHAs IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoiHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIIbHBIM
paspsa. Monuus. 11nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHbIE MPUOOPHL,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN THOJ,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHSI LUJIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAH TIOTIEPEYHOr0 CEUYCHUS U MaTepuaa.

CMelIaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

HckpoBoii paspsa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyeHnne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEH CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJICHUS.

Habmronenue snexTpoiamnsa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoeHs B 10 kjacce oCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (uU3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIUI00OOMEH JKUBBIX OPraHW3MOB (BUJBI TEILIONEpPEaAayuH, TEIUNIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

I'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHMEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIWIHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JIBUTaTeilb BHYTPEHHEIrO
Cropanusi, napopas TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAULUOHEP, TEXHOIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpHUalOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTAaTUYECKAs 3allMTa, 3a3eMJICHUE 3JIEKTPONpHUOOpOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuoopHl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Paznen 4. JaekTpoanHamMuka

Tema 3. Maznummnoe noje. INeKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBHE  IMOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMH. [IpuHiun cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAyKUWU. KapTuHa JMHHN MarHUTHOU
WHIYKIWH T0JI IOCTOSHHBIX MarHUTOB.

MarnutHOe TIOJNI€ TMPOBOJHMKA C TOKOM. KapTMHa NMHUN WHIYKIHH
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcreaa. BzanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULIBI
B OJIHOPOJIHOM MarHuTHOM 1oJje. Pabora cusl JlopeHna.

SIBeHne AneKTpoMarHuTHOM MHAYKIuU. [IOTOK BEeKTOpa MarHMTHOM
UHAYKOUU. OJEKTPOABIKYIIAs CUjJa HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »leKTpUYECKOE ToJIe. ODIEKTPOABMKYLIAs CUla WHIYKIUU B
IIPOBOAHMUKE, IBM)KYILEMCS ITOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

IIpaBwiio Jlenna.

NHOykTUBHOCTh. SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJABHXKYILIAs Cuja
CaMOWHIYKIIUH.

DHEPrusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS 1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM IOJIEM.

JIvHMM UHAYKIIMX MarHATHOTO MOJIA.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Amrnepa.

JevictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIUTA.

SIBneHME >IIEKTPOMArHUTHON MHAYKIWH.

ITpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOABUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH W3MEHEHHMS
MAarHUTHOTO MOTOKA.

SIBiieHME CAaMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

M3yueHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
["apmonnyeckue konedanus. [lepuoa, wacrtora, amrmumryga u (aza xoseOaHUM.
[IpyXHHBIN MasgTHUK. MareMaTH4YECKUA MASTHUK. YPaBHEHHE TaAPMOHHYECKHX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCAUTPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU |
AIIEKTPOMAarHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJ€ATBHOM K0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSL.

[lepemennblii  TOK. CUHYCOHMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya u NOTPeOICHUE INEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOSHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIIEKTPUUYECKHI
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIepeay.

Llemoncmpayuu

Hccnenoanne mnapaMeTpoB KoJIeOATENbHOW CUCTEMBI (NIPYKUHHBIM WU
MaTEeMaTUYECKU MAsITHUK).



Hab6monenue 3aryxaronmx KojieOaHui.

HccnenoBanune cBOMCTB BHIHYXICHHBIX KOJIeOaHUH.

Hab6nronenue pesonanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcnuiorpaMMsl (3aBUCUMOCTH CHUJIBI TOKA U HANPSKEHUS] OT BPEMEHU) JUIs
AIIEKTPOMArHUTHBIX KOJIECOAHUIA.

Pe3onanc mnpu 1ocCnenoBaTeNbHOM COCAMHEHMM PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJAECHCATOpA.

Monenb TMHUY 3JIEKTpONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u In1eKmpoMaZHUMHbIE 6OJIHbL

Mexanudeckue BOJIHBI, YycCioOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepedHble W TPOXOIBHBIE  BOJIHBI.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEIOMIIEHHE, MOJsIpU3aus, Audpakuus,
uHTepdepenius. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IpUMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBsI3U U TeneBUAcHUA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue 1 pacIpPOCTPAHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJIH.

KoneO:mromeecs T€10 Kak UCTOUYHUK 3BYKa.

Habmonenue otpaxkeHus U IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHny U AUPPaKkui MEXaHUUYECKUX BOJIH.

3BYKOBOU pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAOW H
4acTOTOM KOJeOaHUM.



HccnenoBanne  CBOMCTB — DJEKTPOMATHUTHBIX — BOJIH: OTpPa’KEHHUE,
npesoMIIEHUE, MOJSIpU3alus, AUPPaKIKs, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacnpoCTpaHEHUE CBETa B
OIHOPOJHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI oTpaxkeHHs cBeTa. llocTpoenne n3o0OpakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJHOIO
BHYTPEHHETO OTPAKECHUS.

HMucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparonmue u pacceuBaromme JuH3bL. ToHkas mmH3a. DokycHoe
paccTosiHuE W ONTHUYecKas cuia TOHKOW JMH3blL. I[locTpoenune u3zoOpaxeHui B
coOMparoIMX U PacCeUBAOIIMX JiMH3aX. DopMysia TOHKOHN JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

BonnoBass ontuka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakaus cBera. [udpakumonnas pemérka. YcioBue HaOTIOACHUS
[JIABHBIX ~MAKCHMYMOB IIpM MaJ€HHUM MOHOXPOMAaTHYECKOIr0 CBETa HAa
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
doroanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAas
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONIMHEWHOE pACHpPOCTPAHEHUE, OTPAKEHUE M TNPEIIOMIICHUE CBETA.
OnTuyeckre mpudOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.

HccnenoBanne cBOMCTB M300paX€HUM B JIMH3AX.

Mopenu Mukpockomna, TeJIeCKona.

HaGmronenne natepdepeHnm crera.

Hab6monenue nudpaximm ceera.

Hab6monenue nucnepcun cera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydyenue ciekTpa ¢ MOMOINIbIO AUGPAKIUOHHON PEIETKY.

HabGnronenue nossipusaiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi



W3mepeHne nokasaTesi NpeJOMIICHHS CTEKIIA.
HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.
Hab6monenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crieIHAJIBLHON TEOPHH OTHOCUTEIBHOCTH

['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUIT OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3AMEJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.

OHeprus 1 UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBsI3b MaccChl C SHEPrUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DiuiHiuTeiHa 11 doTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA M TMPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboToaTUMK, COoJIHEUHas OaTapesi, CBETOUOI.

Jlemoncmpayuu

®otorh(exT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO PoTOdPPeEKTa.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-9aCTHIL.
[Inanerapnas mozpens aroma. [locrynmatel bopa. M3nmydenune u moryonieHue
(GOTOHOB MpU MEpexoje aToMa € OJHOTO YpPOBHS 3HEpruu Ha Apyrou. Buasbl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU ATOMA BOJIOPOJA.

BousiHoBBIE cBOMicTBa yacTtull. Bosnbl 1e bpoitnsa. KopryckynsipHO-BOJITHOBOM
Ty alu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuens onsita Pesepdopra.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnrogenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamophvle pabomoi
Hab6mronenue nmuuaeivaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuIo  cocTaBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anbga-, Oera-, ramMma-H3ITy4CHHS.
BinsiHre paguoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimoHnHas monenb sjpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.
Anbda-pacniaf. OJEKTPOHHBIM M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3ITydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.
OHeprus CBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT macchl siapa.
Snepnbie peakuuu. JleneHne u CUHTES sAep.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SJIEPHOM SHEPreTUKN. DKOJIOTHUECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
MeTtonbl HAOMIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHII.
®dyHIaMeHTalbHbIe B3auMoeicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpouCTBa M MPAKTHYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHslil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIIHNX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiaeMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMUM.

Bunx 3Bé3mnoro nHeba. Co3Be3amsi, sSipKkue 3BE3IbI, TUIAHETHI, WX BHUIUMOE
JIBUKEHUE.

ConnHeuHas cucrema.

Connue. ConHeunast akTuBHOCTb. Mctounuk sHeprum CoyiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW TOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JUIsl 3BE3] TJIABHOW IOCJIEA0BATEIbHOCTH. BHyTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue m nBmxenue CoJyiHLIA B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHbBIE ABIPHI B AApaAX
TJIAKTHUK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPECIICHUS MOJI0KEeHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sa CEBEPHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaOmronenus B Teneckon JlyHsl, utanet, Mieunoro I1ytu.

O0o0marnee MOBTOpPeHUE

Pons ¢usmkn w acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIBHON M OTUYECKOH cepax NesaTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKHU
¥ aCTPOHOMUHU B COBPEMEHHOMN HAy4YHOU KapTHHE MUPA, pojb (U3NUECKON Teopun
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKOW KapTUHE MHpaA, MECTO
bu3YecKo KapTUHBI MUPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuyenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ononorun, XMMuM, reorpadun U TEXHOJIOTHH.

Mescnpeomemnvie nonsmusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, rumnoresa, (QuU3nyeckas BeIUYHHA, 3aKOH,
Teopusi, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUKA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbI M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeyeHue IONaaAn MITOCKUX GUryp u o0bEMa Tel.

buonoeus: »nexTpuueckue SBICHUS B JKHBOW Mpupoje, KosiebaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTPaIbHbIN
aHaJIN3.



l'eocpagpua: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKa3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAMA DJICKTPOINEpeNad, TIEHEpPaTOp IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLWOHHAS II€Yb, pajap, pPaJlUONPUEMHHUK, TEJIEBU30D,
aHnTeHHa, TenepoH, CBY-nmeub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapesl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «®DusnWka» Ha YPOBHE CpPEIHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOro nmpeamera «OU3nKa» AOTKHbBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCi PYKOBOICTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HAIPaBJICHUN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UINHA 00YUYaOIIEeT0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o01ecTBa, yuacTBOBaTh B CAMOYITPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJECICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHUS:

chOpMHPOBAHHOCTh POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHIICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAaHME JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOIO OyAYIIETO;

4)3¢cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
IpUCYIIEro (PU3NYECKOoN HayKe;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodeccroHalbHON esATENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyay1iel npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIAHBL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha MPOTSKEHUH BCEU KU3HU;

6)3K0JIOrMYeCKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh HIKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOrO
XapakTepa dKOJOTMYECKHUX IpooiIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE IEMCTBUU B OKPYKAIOIIEH CPEIE HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaIpaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAY4YHOM JEITENbHOCTH, TOTOBHOCTH B IpOLIECCE
U3ydeHUs  (QU3MKUM  OCYLIECTBIISITH ~ IPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jornyeckue AelicTBUA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MOpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIXKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4E€TOM aHaliv3a HUMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIBHOCTh, OICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OIIEHUBATh PUCKH TTOCIEACTBUIN AEATEIBbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPY PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble ncciienoBarebCKHe AeiiCTBUSL:
BJIAJICTh HAYYHOH TEPMHUHOJIOTHMEH, KIIIOUEBBIMU IOHATHUAMU U METOJAMHU
(bU3NYECKON HAYKH;



BJIa/IETh HABBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHOM JESATEIbHOCTH
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY MOMUCKY
METOJIOB pelIeHHs 3ahad (PU3MUYECKOTrO COJEp)KaHus, NPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIQJIETh BUJAMH JICATEILHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIpEeTalluy, MPeoOpa30BaHUIO U MPUMEHEHWIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIlUsX, B TOM YMCJIE [IPH CO3JJaHUM YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIIBUTATh TUTIOTE3Y €€ pEeIIeHUs, HAXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]1aBaTh MApaMETPhl M KPUTESPHUH PEIICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a7adud B 0OOpa30BATEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TEPEHOCUTh 3HaHUA MO (QU3UKE B MPAKTUYECKYI0 0O0JacThb
KHU3HECITCIIbHOCTH;

yYMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OPUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH NMPOOJIEMBI U 334U, TOMYCKAIOIINE aTbTEePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJICTh HaBBIKAMH TMOJyYeHUS WH(POPMAIUU (PU3NIECKOTO COMCPIKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISITh IOUCK, aHAIU3,
CUCTEeMATHU3alMI0 YW HHTEPHpEeTaluio HHOOPMALMU Pa3IUYHBIX BUAOB U (opM
Ipe/ICTaBICHNUS,

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAITHIH;

UCTIONb30BaTh  CpPeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amad  C coOmrofeHrueM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pEeCypcocOepeXeHusl, MPaBOBbIX W  JITHYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/aBaTh TEKCThl (DU3MYECKOTO COJEp)KaHUs B PasIUYHbIX (opmarax c
yu€TOM Ha3zHayeHUs] HHPOPMAIIUHU U LIEJIEBON ayJUTOPHH, BRIOUPAs ONTUMATbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMmyHMKAaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eliCTBHUA:
OCYIIECTBIISATh  OOIlEHWE Ha YpoKax (U3MKKU ©W BO BHE-YPOUHOM
NEeATEIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOI0 TOYKY 3pPEHHUSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHJAHOM M WHIMBUYaJIbHOU
paboThI;

BBEIOMPATh TEMATHUKy U METOABl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOT0 WIeHa KOJIJIEKTUBA,;

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATH JIEMCTBUS MO €€ NOCTMIKEHUIO: COCTAaBJIATh IUIAH JIEUCTBUU,
pacnpenensiaTb poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh Pe3yJbTaTh
COBMECTHOI palbOTHI;

OLICHMBATh KAa4€CTBO CBOET0 BKJAJa M KaXIOTO Yy4YaCTHMKA KOMAaH]bl B
001IMii pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpejiaraTb HOBBIE NPOEKThI, OLECHUBATH MAEHU C IMO3ULUHAN HOBU3HBI,
OPUTHMHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYaIUsIX, IPOSIBIIATh TBOPUECTBO U BOOOpaKeHHe, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO AESITENIBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHHM, BBIABIATH MNPOOJIEMBbI, CTaBUTh U (POPMYJIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJISATH IJIAH PELICHHUS PACUYETHBIX M KAYECTBEHHBIX
3a/1a4, TJ1aH BBINOJHEHUS MPAKTHYECKOW pabOThl ¢ Y4ETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTECHU;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacCIIupATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTMYHBIX TPEIITOYTCHHIM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHHBATh MIPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HPYIUIIMH B 00JacTH
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BIAJCTh HABBIKAMH  IIO3HABATENIBHONW  pedieKkcur KaKk  OCO3HAHUS
COBEpILIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOILIECCOB, HX PE3YIbTATOB U
OCHOBaHUI;



UCTIOJIh30BaTh MPUEMBI PEQIICKCHU IJIsi OIIEHKH CUTYaIluH, BHIOOpPAa BEPHOTO
peIeHYS,;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHHS IO WX
CHIDKEHUIO;

NpUHUMATh MOTUBBI M apryMEHTBl JPYT'MX IpH aHalu3e pe3yJbTaToB
JeSITeITbHOCTH,

NpUHUMATH ce0sl, TOHUMAs CBOM HEJJOCTATKU U JOCTOWHCTBA,

OpUHUMATh MOTUBBI M apryMEHTHl JPYT'MX IIpH aHalu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mpormecce mocTuKEeHUsT TMYHOCTHBIX PE3yTbTATOB OCBOCHHS MPOTPAMMBI
no ¢Qusuke AN YPOBHS CpeAHero ooOmero oOpa3oBaHHUs y OO0yYaromIMXCs
COBEPILECHCTBYETCS HIMOIMOHAIBHBIH MHTEJUIEKT, HpeAroararoIuii
c(OPMHUPOBAHHOCTD:

CaMOCO3HAHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE SMOIIMOHAILHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOIN SMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIUPOBAHUSA, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHUE, CIIOCOOHOCTh aJalnTHpPOBAaThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIATH TUOKOCTD, OBITh OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K JIOCTHIKCHUIO LS U
ycriexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBaTh HMCXOJS W3 CBOUX
BO3MOKHOCTEM;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBaTH €ro TMpPH OCYIIECTBICHHH OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IpYTHMHU JIIOJIbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U pa3periath KOHPIUKTHL

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha NpUMEpax pojib U MecTO (pU3MKU B (HOpMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHBI MHMpA, B Pa3BUTHM COBPEMEHHOW TEXHHUKU H
TE€XHOJIOTHH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YyYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuajbHas TOUKa, HHepIUalIbHAasl CUCTEeMa OTCUETa, aOCONMIOTHO TBEPIOE TEIO,
UJCAIBHBIN Ta3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEH M TBEPABIX TEN, TOYCYHBIN
AIIEKTPUYECKU 3apsil IPU pEelICHNN PU3NYECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIUHEUHOE
JIBI)KCHUE, CBOOOJTHOE IMaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEpIIUS,
B3auMoJielicTBUE Tell, U dy3us, OPOYHOBCKOE JIBHKEHHE, CTPOCHUE KUIKOCTEH
¥ TBEPIBIX TEJ, U3MEHEHHE 00bhEMA TeJI MPU HArpeBaHUU (OXJIAXKICHUH ), TEIIJIOBOE
PaBHOBECHE, MCHAPEHUE, KOHJCHCALHUs, IUJIABJIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'a3a MIPU €r0 HAarpeBaHUHU B 3aKPHITOM
cocylie, CBSI3b MEXAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOlIEeCcCax,
AIEKTPU3ALUA TEJI, B3AUMOJCHCTBUE 3aPAJIOB;

OTIMCHIBATh MEXAHWYECKOE NBIKCHHE, WCIONB3YS (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tela, Cua,
MMIYJIbC TeJla, KWHETUYECKasd dHEPrusi, MOTCHUUAIbHAS DHEPIUsl, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU OINUCAHUM MPABUIBLHO TPAKTOBAThH
(GU3UYEeCKUl CMBICT HMCIOJIb3YeMbBIX BEIMYMH, WX O0O3HAUCHUS U €IUHMIIBI,
HAXOJUTh (DOPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMUYUHAMM;

ONMCHIBATh M3YYCHHBIE TEIUIOBbIE CBOMCTBA TEI W TEIUIOBBIC SBJICHHUS,
UCIIONB3Ya (U3WUYECKUEe BEIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHUYECKAsT DHEPrUsl XaOTUUYECKOIr0 JBUKECHUS MOJEKYJ, CPEIHEKBAApPATUYHAS
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsIS 3HEprusi, padora rasa,
KO3(PhUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; TPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYHH, HX
0003HAYEHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYI0 BETMYHUHY C IPYTUMH BEIHYUHAM;

OIMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIMAN, PA3HOCTh MTOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKHH CMBICT HCIOIh3YEMbIX
BEITMYMH, WX OOO3HAYCHMsS] M CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BETMYUHY C APYTUMH BEIMYHMHAMU,

aHaJTU3UPOBaTh (PU3UYECKHUE MPOILIECChl U SBJICHUSA, UCIOB3Ys (U3UYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMUpHOro TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
MPUHIUIT CYNEPIO3ULIUNA CHUJI, MPHUHLWI PABHONPABUS HHEPLUAIBHBIX CUCTEM
OTCYE€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPIUU TEIJIOBOTO JIBUXKEHHUS MOJICKYJ C
aOCOJIFOTHON TeMmIepaTypoi, MEPBbIM 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KyloHa, npuisTOM pas3nnyaTh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BHIPAKCHUE W yCIOBHS (TPaHHMIIBI,
o0yacT) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIUNBI JIEHCTBUS MAIlMH, MOPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pasjinyaTh YCJIOBUS MX O€30MAaCHOTO WCIOJIb30BAHUS B
MIOBCETHCBHOM JKU3HHU;

BBITIOJIHATh OKCIEPUMEHTHI 110 HCCIEAOBAHUIO (U3NYECKUX SBICHUU U
IPOIIECCOB C HCIOJNB30BAHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHHA, TPU 3TOM
dopmynupoBath TpoOJeMy/3aady W THUIOTE3y y4EOHOTO OSKCIIEPUMEHTA,
COOMpaTh YCTAaHOBKY W3 TPEAJIOKEHHOTO OOOPYJIOBaHUS, MPOBOIAMTH OIMBIT U
(GopMyITHpPOBATh BHIBOJIHI;

OCYILECTBIIATH MPSMbIE U KOCBEHHBIC U3MEPEHUSI (PU3MUECKUX BEIHYUH, TIPU
3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO M3MEPEHUS W HCIOJB30BaTh H3BECTHHIC
METO/IbI OIICHKH MOTPEIHOCTEH U3MEPCHHIA;

UCCIIC/IOBATh  3aBHUCUMOCTH  MEXKAY  (PU3UYCCKUMHU  BEIUYMHAMH  C
UCTIOIb30BAHUEM TMPSIMBIX HM3MEPEHHH, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
(GUKCUpOBaTh PE3yJabTATHl IMONYYEHHONW 3aBUCHUMOCTH (DM3MYECKUX BEIUYHH B
BUIe TaOIUIl ¥ TPAQUKOB, AETaTh BEIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMUS,

coOuo1aTh TpaBuiia 0E€30MacHOTO TPy/Aa MPHU MPOBEJACHUU WCCIICAOBAHUIN B
paMKax y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HMCCIIEOBATEIIbCKON M TPOCKTHOMN
JESITETBHOCTH C WCIOJIh30BAHUEM H3MEPUTEILHBIX YCTPOMCTB M J1a00OPaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THpIE 3aJa4yd C SBHO 3aJaHHON (HU3MUECKOW MOJEINbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4H
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3HMUECKUE BEITUYMHBI U (OPMYIIBI,
HEoOXoauMBbIe JUIsl €€ pelIeHUs], TPOBOIUTh PACUYEThl M OLIEHUBATh PEATBHOCTD
MOJTYYCHHOTO 3HaUSHUS (PU3MUECKON BETHYUHBI;

pelaTh Ka4eCTBEHHbBIE 3aJ[a4i: BHICTPAMBATh JIOTHUECKU HEPOTHBOPEUHBYIO
IIETIOYKY PACCYXIICHUI C OMOpOH Ha WM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCTIONB30BaTh  NpPU  pEIIEHWH  Y4eOHBIX  33aJa4  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHS, UHTEPIIPETAIUH
U TPEJICTABJICHUS Y4COHOW M HAYYHO-TIONYJSIPHOW WH(pOPMAIIMU, TIOJTYYCHHOH U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH TOTyYaeMyr0 HH()OPMAITHIO;

NPUBOIUTH IPUMEPHI BKJIa/1a POCCHICKHX U 3apYOCIKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE TIPOIECCOB OKPYXKAIOIIErO0 MHpa, B Pa3BHTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETUYCCKUE 3HAHMS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
i obecrieueHusi 0€30MaCHOCTU TIPU OOPAILCHUH C TIPUOOPAMU U TEXHHUUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COONIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYIIe C BBHINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBATH padOTy TPYIIbl, PaLUOHAIBHO paCHPEAeNiATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBAaTHO OLEHUBATH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAECMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
buznyeCcKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI MPUMEHEHUSI M3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN JEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJieJIb aTOMa, HYKJIOHHAsh MOJEIb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3a/1ay;

pacro3HaBaTh (PU3NUECKHE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMMUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi POBOIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasi WHIYKIWSA, JEWCTBHE MAarHWUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsjl, SJICKTPOMATrHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHEMHOE pPaclpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuuss U TOJSpU3ALMS  CBETa, AUCIEPCHUS CBETa,
dboTtoanekTpudeckuit 3ghexT (hoTodrddexT), cBeTOBOE AaBlieHUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

OMUCHIBAaTh H3YUYEHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  NIPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), HUCMOJIB3Ys (DU3NYECKUE BEITUUYHHBL:
IIEKTPUYECKUI 3apsjl, CHJIa TOKa, AIEKTPUUECKOE HANpPSLKEHHE, JJIEKTPUUYECKOe
COTPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUMS MarHUTHOTO mMOJs, cuia Amrmepa, cuia JlopeHua, HWHIYKTHBHOCTDH
KAaTyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIei, MepuoJl M YacToTa
Kojie0aHuM B KoJeOaTeNTbHOM KOHTYpe, 3apsl M Cuja TOKa B Mpollecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE W
ONTHYECKasi CHUJIa JIMH3bI, NIPU ONMMCAaHUU MPABHIBHO TPAKTOBAaTh (PU3MUYECKUI
CMBICJI HCTIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€IWHUIIbI, YKa3bIBaTh
dbopMmysbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIWYUHY C APYTUMHU
BEITMYMHAMU;



OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIONb3YS
¢usznyeckue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, NIEPHOJ] MOJTypacnaaa, SHEPIus CBA3U
aTOMHBIX SI/IEp, MPU OINKUCAHUMU TPABWIBHO TPAKTOBAaTh (PU3UYECKHN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS] W EAMHMIIBI, YKa3bIiBaTh (HOPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKON BEIIUYUHBL;

aHANIM3UPOBaTh (PU3UYECKHE TPOIECCHl U SIBJICHUS, UCIONb3Yys (U3HUECKHE
3aKOHBI U MPUHIMUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATENHHOTO U MapaiieIbHOTO
COEIMHEHMSI TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE DWHIITEeiHa mis (oTorddekra,
3aKOH COXpaHEHUs! HHEPruu, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOr'0 4HCIa, MocTynarsl bopa,
3aKOH paJMOAaKTUBHOIO pacmaja, Mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIBI, O0JACTH)
IPUMEHUMOCTH;

OTpEeENATh HAIPaBJIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO MOJISl MPOBOJAHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBAaTh H300paXKEHHE, CO3/1aBa€MO€ IIJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh AKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HM3MEPEHUMN: MPU 3ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO HKCIIEPUMEHTA,
coOupaTrh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(GbOpMyIHPOBATH BHIBOIHI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEpeHUsl (U3UUECKUX BEIIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHS W HUCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOIb30BAaHHEM
OpSIMBIX  M3MEPEHHI: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEJIMYUH B BUIEC TAOJHI] U
rpaduKoB, AenaTh BHIBOABI IO pe3ybTaTaM HUCCIIEA0OBAHMS;

coOiroAaTh mpaBuiia 0€30MacHOro TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
NESATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1AOOPATOPHOIO
000pyI0BaHUS;

pemaTrh pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (PU3MUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJaun



BEIOMPATH (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXoaMMbIC I €€ pEIIeHHs], TPOBOIUTh PACU€Thl U OIEHHWBATH PEATHHOCTH
MIOJIYYCHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

penaTh KaueCTBEHHbIE 3aJa4l: BICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
bu3nYecKue SIBICHNUS;

WCIIOJIP30BAaTh  TPU  PEIICHHMH  y4eOHbIX  3aJad  COBPEMCHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTMH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUN
U TIPECTABJICHUS] Y4EOHOU U HAyYHO-MOMYJIIPHON MHGOpPMAIIMH, MTOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MMOJTy4aeMyto HH(pOopMaIuio;

OOBSCHITh TPUHIUIBI JIEWCTBHUS MAIlIMH, NPUOOPOB W TEXHUYECKHUX
YCTPOUCTB, pa3nuyaTh yCIOBHUS UX 0€30MaCHOI0 MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCITOJIH30BaTh TEOPETHYECKUE 3HAHUS MO (U3MKE B MOBCEIHECBHOW >KH3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
IOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpYINNE C BBHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH PabOTy TPYIIbI, PaLUOHAIBHO paACHPEAENiATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJI€KBAaTHO OILEHUBATH
BKJIAJT K&KJIOTO U3 YUaCTHUKOB TPYMIIbI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosn4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Kontpoasnbie  IIpakTnueckue (ubp )
NpOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1.OU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUA
1.1 ®u3nka ¥ METOJIbl HAYYHOTO TO3HAHUS 2 buommorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuteariia . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 1 bubnnorexka [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBbI TEPMOAMHAMHKH 10 ! hitps:/m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [JOK

®da3oBbIe MEPEXOIBI

https://m.edsoo.ru/7f41b{72




Uroro no pazneny

24

Pa3nea 4.9JIEKTPOJNHAMUKA

bubmuorexa [JOK
41 DICKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 3N€KTpUYECKUil TOK. TOKH B 12 bubnmoreka [JOK
’ Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosun4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIie
Ne i/mn P Konrpoabusie IIpakruueckue (uipp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoTshI padoThI
pecypcbl
Paznen 1.2JIEKTPOAUHAMUKA
11 MarnuTtHOoe noje. JIeKTpoOMarHuTHast 1 ] 3 bubnmoreka [JOK
' WHAYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2.KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U 3IeKTPOMarHuTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHnyeckue U 3J1€KTPOMArHUTHbBIE 5 ] bubnmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
2.3 Oniia 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24
Paznea 3.0CHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OcCHOBBI crielIUaILHOU TEOPUH 4 ] bubnmoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
DNeMEeHThI KBAHTOBOU ONTUKU 6 hitps://m.cdsoo.ru/Ti41c97c
4.2 Crtpoenue atoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE SAPO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

bu6mmoreka [IOK

5.1 DneMEeHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 hitps://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o061maroniee MOBTOpPEHKE 4 ngg;;f;;gﬁﬁﬂlcwc
Hroro no pazgeny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KosunyecTBO 4yacoB JJIeKTPOHHBbIE

Ne Hara undgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue

n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl
Puznka — Hayka o IPUPOJIE.
1 Hayunrsie MeT(}),K bl HOfHaI,)HI/iI 1 0 0 bubmmorexa [TOK
o 8 https://m.edsoo.ru/ff0c32e2

OKPY>KaIoIlero Mupa
Poxw u mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHOM | 0 0 bubnnoreka [JOK
HAay4YHOH KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU EATEIbHOCTH JIIOEH
Mexanudeckoe OBUKEHUE.

3 OTHOCUTENBHOCTh MEXAaHUYECKOTO 1 0 0 bubnmoreka [JOK
nerkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE NpsIMOSIMHENHOE 1 0 0 bubmuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 0 0 bubnuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majienre. Y CKopeHue | 0 0 bubnuorexa [JOK
CBOOOIHOTO ITaECHU https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe 1BUXKEHHE.

7 JBr>xeHne MaTeprualIbHOM TOYKH I10 1 0 0 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpuniun oTHOCUTENBHOCTH [ anumnes. 1 0 0 bubnmoreka [JOK




NHepruanbHbIe CUCTEMBI OTCUETA.
[TepssIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuina. [lpunnun

bu6mmoreka [IOK

? CYHCPTOSHIHI CHL. BTOpOHVSaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa 11t MaTepuaabHOM TOYKH

10 Tpetuii 3akon HeroToHa st bubnnorexka [JOK
MaTepUAILHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumna

11 TsbkecTH. [lepBas kocMuyeckas bubmmorexa [TOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusa. Kocdhdunuent tpenus.

13 Cuna CEHpOTI/IBHeI({bI/Iq:I pu ,ZLBI/IS(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH WJIH ra3e
[TocTynarensHOe U BpamiarenabHOe

14 JBIDKEHHE a0COIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenTt cuibl. [liedo cumnbl. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPLOIO TENA
Nmnynbc maTepuanbHON TOYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyinbsca. PeakTuBHOe IBHYKEHHE
PaboTa 1 MOIITHOCTH CHUJIBL.

16 Kunernueckast sHeprust MmarepuaabHON bubnmoreka [JOK
Touku. Teopema 00 M3BMEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 IToTreHnmanbHas SHEPTHUsl. bubmuoreka [IOK




[ToreHumManpHas 3HEPrUs YIpyro
nedhopMUPOBAHHON TIPYKUHBI.
[ToTenunanpHas sHeprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

IToTeHnManbHbIE U HETIOTEHIIMAJIBHBIE
cuiibl. CBs3b paboTHI
HEMOTEHIUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYeCKOW IHEPTHUH CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKOMN
SHEPTUU

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

19

Jlaboparopuas padota «VccrnenoBanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM YHEPTUH Teja Ha
npUMepe PacTsHKEHHS PE3MHOBOTO
KTyTay

20

Konrtponsnast pabora o Teme
«Kunematuka. JlmHamMuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

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

22

Xapakrep JBUKEHUS U
B3aMMOJICVCTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEN U
TBEPIBIX TEI

23

Macca monekyn. Konuyectso
Bemecta. [locTositHHass ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa u
e€ nu3mepenue. lllkana remmneparyp




Lenbcus

WUneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TemrepaTypa Kak Mepa
2% CpelHEe KHHETUYECKON SHEPTUU bubnmoreka [JOK
JBH)KEHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3axon [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopuas padota «Vccrnenoanue
28 3aBHCHUMOCTH MEXIy IapameTpaMu
COCTOSIHUSI pa3peKEHHOI0 raza
29 M3omnporiecchl B aealbHOM ra3e u ux bu6mmoreka [IOK
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOIMHAMUYECKOW CUCTEMBI U
30 crioco6bl e€ n3meHenus. Konnuectso bubnmoreka [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUS OJHOATOMHOTO HUJIEAIbHOTO
rasa
31 Buasl rerionepenauu bubmmorexa LOK
https://m.edsoo.ru/ff0c5¢c36
VYnenbHas TEMII0EMKOCTH BEILIECTBA.
32 KonnuecTBo TEMIOTHI NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHblil mpoiece
13 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK
MMPUMEHEHHE K U30IPOoIIeccam https://m.edsoo.ru/ff0cSefc
34 Heo6paTumocTs nporeccoB B bubnuoreka [IOK

npupoze. Bropoit 3akoH

https://m.edsoo.ru/ff0c6230




TCPMOJAUHAMUKHN

[Tpunmun nevicteus u KII/ TenmoBoi

bu6mmoreka [IOK

35 MaIlMHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ
37 DKoJorn4YecKre mpoodIeMbl
TETJIOHEPTETUKHI
18 Oo6o0maromuii ypok «MosexyspHas bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKH https://m.edsoo.ru/ff0c6938
Konrtponsnast pabora o Teme
39 «Monexkymnspaas ¢puszrka. OCHOBBI bubmmorexa [TOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpazoBaHue U KOHICHCAIHSL. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHASI U OTHOCUTEIbHAS
41 BJIQKHOCTh BO31yXxa. HachIeHHBIM bubmorexa HOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucraminyeckue u
4 amopdHbIe TeIa. AHU3OTPOIHS bubnnoreka [HOK
CBOMCTB KpucCTaIOB. JKuakue https://m.edsoo.ru/ff0c6510
Kkpuctaiibl. COBpeMEeHHbIE MaTEpHAIIbI
[InaBneHue u KpucTaUIM3AIUA.
43 VY nenpHas TeniaoTa miaBJIeHUs bubmmorexa [IOK
s ’ https://m.edsoo.ru/ff0c6708
CyOmmmarust
bubmuorexa [JOK
44 v 0
DABHCHHE TEIIIOBOTO Dastancd https://m.edsoo.ru/ff0c6820
OnexTpusanus Tea. DIEeKTPUIECKUI
bubmuorexa [JOK
45 3apsii. J{Ba BUlla SJIEKTPUYECKUX

3apsIoB

https://m.edsoo.ru/ff0c6bcc




[IpoBOHUKHU, TUATEKTPUKHU U

bubmuorexa [JOK

46 MOAYIIPOBOTHUKH. 3aKOH COXPaHEHUS
YHpOBOZL p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsiaa
B3aumogneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN 2IeKTpUYECKUI buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsik€HHOCTD 37€KTPHUYECKOTO
43 nons. [puHumn cyneprno3uunu bubnnoreka [JOK
WIEKTPUUECKUX MOJeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaNpsKEHHOCTH
PaboTa cwit anekTpocTaTHaecKoro
49 nond. ITorennuan. PazHocTh bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0c6£00
MOTEHI[NATIOB
ITpoBOIHUKH U TUAIEKTPHUKH B
50 3J'IpeKT OCTAaTHYECKOM noIJ)Ie bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JsnexkTprudeckasi IpOHUIIAEMOCTb
bubmuorexa [JOK
51 OnekTpoéMrocTh. KoHeHncarto
p g p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsHKEHHOI0 buGnnorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGoparopnas pabota "M3mepenue
ANIEKTPOEMKOCTH KOHJeHcaropa"
[TpunIMN NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMPOBAIBLHOTO
54 amnmapara, CTpyMHOro IIpHUHTEPA.

DnexTpocTaTUUecKas 3aluTa.
3a3eMiIeHHE AIIEKTPOIIPUOOPOB




55

DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportunenue. 3akon Oma it
ydacTka Lenu

56

[TocnenoBarenbHOE, ApaLIEIbHOE,
CMEIIaHHOE COCTMHEHHE
poBOIHUKOB. JIaboparopHas padoTa
«M3y4yeHne cMeIraHHOTO COCTMHEHUS
PE3UCTOPOBY

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

57

PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenma

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

58

3akon Oma 1715 TOTHOM (3aMKHYTOI)
anexkTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«M3mepenne 3/1C nctounuka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

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

59

DJeKTpOHHAas NPOBOJUMOCTH TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COHpOTI/IBJIeHI/ISI METAJIJIOB OT
TeMieparypsl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUYECKHI TOK B BaKyyMe.
CBoiicTBa 3JE€KTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAS U
MpUMECHasi NPOBOAUMOCTh. CBOMCTBA
p—n-niepexoaa. [lomynpoBoiHUKOBEIE
npubopsI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUI TOK B pacTBOpPAX U
pacriaBax 3JeKTPOJIUTOB.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba




DNEKTPONIUTHYECKAs! AUCCOLIUALIMS.
DIIEKTPOIIN3

DJNEKTpUUYECKHUM TOK B ra3ax.

63 CamocTosTeIbHbIN U 1 bubmuorexa [JOK
HECAMOCTOATENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DneKkTpudecKre mpuodopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE bubnuoreka [IOK

64 1
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «Qnekrpocraruka. [locrosHHbIN | bubnmoreka [JOK
AJIEKTpUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepBHblil ypok. KonTponbHas ) bubnuoreka [IOK
pabora o Teme "DeKTpouHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O600maOmuil ypok 1 bubnnoreka [JOK
o temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
o
‘:;n Tema ypoxa Bcero Konrpoakusie  Ipakrueckue il:;:eﬂl/lﬂ :)I;I[()l:ll;?)];:feﬂbﬂble
padoThI padoThI pecypen
[TocTosTHHBIE MarHUTHI M KX

| B3auMoOJielcTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW UHAYKUIHUH
MarnuTHOe 1oJie TPOBOIHUKA C

) tokoM. OnbIT Dpcrena. 1 bu6muoreka [IOK
BzaumopeiicTBrue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 ] bubnmnoreka [JOK
MAardUTHOTO TOJIA KATYIIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHuTHOTO MOJIS Ha
IPOBOAHMK ¢ ToKOM. Cuiia Amnepa.

4 JlaGoparopHas paboTa | ] Bu6muotexa [JOK
«Hccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM)

JleficTBMEe MarHuTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. | Bbubmuotexa [JOK
Cwuua Jlopenma. PaGota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas uHAyKIus. [loTok

6 BEKTOpa MarHUTHOM MHAYKIuu. I1C 1

MHIYKIUU. 3aKOH 3JIEKTPOMAarHuTHON




nHaykuuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanme SBICHUS
AJIIEKTPOMATHUTHON UHAYKIIUU»

but6moreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIEHUE
camouHaykiuu. IJIC caMOMHIyKIIUH.
DHeprusi MarHuTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpomcTBa 1 UX
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, FJIEKTPOABUTaATENb,
YCKOPUTENH 3JI€MEHTApHBIX YaCTHII,
AHIAYKLIHOHHAsA [1€Yb

10

O6o0maromuii ypok «MarautHoe
noJie. DIeKTPOMarHuTHAsT HHIYKITHS)

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

11

KonTtponbHast pabora o Teme
«MarsuTtHoOe nozJe.
DneKTpoMarHuTHast MHIYKIUS»

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

12

CB0OOOTHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHMUEeCcKue
KoJieOaHus. Y paBHEHUE
rapMOHUYECKHX KOoIeOaHuH.
[IpeBpaiienue sHepruu

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

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIxX KoJleOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U MAcCChl TPY3a»

14

Konebarenbublii koHTYp. CBOOOIHBIE

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




SJICKTPOMArdHMuTHBIC KoJieOaHus B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC€.
Amnanorus MECXKAY MCXaHUYECCKNMU U
OJICKTPOMariuTHbIMHU KOJIEOAHUSIMHU

15

®opmyna ToMmcoHna. 3akoH
COXpPAaHCHUA SHCPIrUn B UICAJIbBHOM
K0JIe0aTeIbHOM KOHTYpE

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

16

[Ipencrasienue o 3aTyxaroIUX
KosieOaHusX. BoiHyXIeHHBIE
MexaHudeckue kojebanus. Pezonanc.
BBIHy)K[[eHHBIe OJICKTPOMArHuTHBIC
KoJsieOaHus

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

17

[lepemennsiii Tok. CHHYCOUJANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh
NEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICHCTBYIOLIEE 3HAYCHUE CUIIBI TOKA U
HaIPsKEHUS

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

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpediieHue
AIIEKTPUYECKOMN SJHEPTUU

19

Y CTpolcTBO M TPaKTHYECKOE
IPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTopa IMEPEMEHHOr0 TOKa,
JIMHUH JJIEKTporepeaay

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

20

DKOJIOTMYECKUE PUCKH TIPU
MIPOU3BOICTBE AIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
ANIEKTPOIHEPTUU B IOBCEIHEBHOMN
KU3HU




Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Cxkopocthb

bubnunorexa LIOK

21 pacnpoCTpaHEHHUS U JITTMHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOIOJIbHBIE BOIHBI

” 3Byk. CKOpOCTh 3BYyKa. ' pOMKOCTh bubnmnoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX

23 CBOKCTBA U CKOPOCTh. [lIkana Bubmmorexa [IOK

https://m.edsoo.ru/ff0ccfe0

AJIIEKTPOMATrHUTHBIX BOJIH
[TpuHLIMIIBI paOCBSI3U U

24 teneBuaeHus. Pa3BuTue cpeacTs
cBs3U. Pagnosokamnus

’5 Kontponbhas pabota «KoneGanus u bubnmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc68
[IpssMonMHENHOE pacIpOCTPaHEHUE

%6 CBETa B OJHOPOAHOMU cpeje. bubnmnoreka [JOK
Toueunslii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [locTpoeHue n3o0paxeHuii B Bubmmorexa [IOK

https://m.edsoo.ru/ff0cd4e0

IUIOCKOM 3€pKaje
[Ipenomnenue ceeta. [lonHoe

73 BHYTpeHHEE oTpakeHue. [IpeaenbHbii bu6muoreka [IOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKeHUs

29 JlaboparopHas padota «3mepenue bubnmnoreka [JOK
[OKa3aTeis MPEJIOMIIEHUS CTEKIIA https://m.edsoo.ru/ff0cd67a

30 JIunzel. [Toctpoenue n3o0paxeHuii B bubnmnoreka [JOK




nuH3e. DopMysia TOHKOU JIMH3BL.
VBennueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
U300paXKeHHI B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
0 6enoro cBera. L[Ber. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»
13 Unrepdepennus creta. Audpaxius bubnmnoreka [JOK
cBeta. JludpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6muotexa [JOK
[Tonsipuzanust cBera https://m.edsoo.ru/ff0cf02e
3 OnTudeckre MpudOPHI U YCTPOICTBA U
> YCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS
['paHuIbl MPUMEHUMOCTH
36 KJIacCM4eCKOM MexaHuku. [locTynarel bubnuotexa [JOK
ClieliMajIbHON TEOPUHU https://m.edso0.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeJIeHre BPEMEHH M COKpalEHUE bubmorexa [IOK
https://m.edsoo.ru/ff0cta42
JUTHBI
DHeprus ¥ UMIYIbC PENSITUBUCTCKOM
38 yacTuilbl. CBS3b MAaCChl C SHEPTUEH U buGnuorexa [IOK
https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTtponsHas padora «OnTuka.
39 OCHOBBI cHIeIIUATBLHON TEOpUHU bubmmorexa TIOK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®oronsl. opmyna [Inanka. Dueprus

bubnunorexa LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTkpsITHE U HCCIEA0BAaHNE Eu6 [TOK
nOIMOoTEKA
41 .0 A.T.
orospexra. Onrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTodpdekra. YpaBHeHUE
42 OitamreitHa 11 hotodddexra bubmorexa [OK
. i https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» porodrpdexra
JaBnenne ceera. OnbiThl I1. H.
43 JleGeneBa. XuMuueckoe AeiCTBHE bubmorexa HOK
ACBa. s https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoiucTsa u
A4 MPaKTUYECKOe TPUMEHEHHUE:
dboTorneMeHT, HOTOIATIUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3aga4 no reme «3J€MEHTHI bubmuoreka [{OK
KBAaHTOBOM OITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnBITEI
46 Pesepdopna o paccesnuro o-9actu Bubmmorexa [IOK
PRHOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
but6mmoreka [IOK
47 IT b
OcTyTIaTR bopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u noraomieHne (OoTOHOB
48 I 1/1}1:3 exoJie aTOMEILH co H(()b;o OBHS bubmorexa [IOK
p pexon . . P https://m.edsoo.ru/ff0dOafa
SHEPTruu Ha apyroul. Buasl criekTpoB
BonHoBEIe cBoOiicTBa yacTuIl. BoIHEI
. . bubmuoreka [{OK
49 ne bpoiinga. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8




BBIHYXXJICHHOC U3JTYUCHUC

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

Pesepdopaa no onpeneneHuo cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

but6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bnusgaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbba-pacman.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-uznydyeHue

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

53

DHeprus CBS3U HYKJIOHOB B SpE.
SnepHblie peakuuu. S nepHbli
peakrop. [Ipobiaembl, mepcneKTUBEI,
9KOJIOTUYECKHUE aCTIEKTHI sIIePHON
SHEPreTUKU

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

54

DnemeHTapHble YacTUulbl. OTKpBITHE
no3uTpoHa. MeTtoibl HaONIOACHUS U
PErUCTPALMH 3JIEMEHTAPHBIX YaCTHUL.
Kpyrsiit ctonn «@yHaaMeHTalbHbIE
B3auMozencTBusA. EquHCTBO
¢u3nUecKoil KapTUHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro Hebda. Co3sesaus,
SIpKHe 3BE3/IBI, IIAaHETHI, KX BUIMMOE
nekerne. ColnHeuHast cucTeMa

56

Comnnane. ConHeyHasd aKTUBHOCTb.
Uctounuk sneprun ConHIa U 3BE3]




57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI NIABHOU
NocJieIoBaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€31. CoBpeMeHHbIE
MPEICTaBICHUS O POUCXOKICHUU U
sBooruu ConHIla U 3B€371

58

Mueunsiii [1yte — Hama ["anakTuka.
IMonoxxenue u nerxedue CoyHIIA B
lNanaktuxe. ['anaktuku. YEpHbIE OBIPHI
B SIZ[pax rajakTHK

59

Bcenennas. Pa3zberanue raiakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemenusie mpoOieMbl aCTpPOHOMUHN

61

KoHnTtponbHas padoTa «2J1eMEHTHI
ACTPOHOMHUHU U aCTPOPUZUKU»

62

O6o0matromuii ypok. Pons dhusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIMAILHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YyelIoBeKa

63

O6o0maromuii ypok. Pois 1 mecto
(GU3UKY U aCTPOHOMHUU B
COBPEMEHHOM HAay4YHOUW KapTUHE MUpa

64

O6o6maromuii ypok. Pons
duznyeckoit Teopur B GOPMUPOBAHUH
MPEACTABICHHUH O (PU3UIECKOI
KapTHHE MHpa




Ob6o6maromuit ypok. Mecto
(bU3UYECKON KapTUHBI MUpa B 001IIeM

65 1
PAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O IPUPOE

66 PesepBHBIil ypok. MaruutHoe 1ouie. 1
DNeKTpOMarHuTHasE UHYKIUs
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CIeLUaIbHON TeOpuun 1
OTHOCUTECIIBHOCTHU
Pesepnsrii ypok. KBantoBas dusuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 Bubmmorexa [IOK

P https://m.edsoo.ru/f0d 1784
acTpou3uku
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




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

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. noa
penaxnueii [TapdenteeBoit H.A., AkimonepHoe o6mectBo «M3marenscTBo

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

UHTEPHET



		2023-09-13T06:11:21+0300
	Базеева О.Е.
	Я являюсь автором этого документа




