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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYIHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMHUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaonoti  uanpaenennocmu. Kypc ¢(usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obOecrmieumBaeTcsi  OBIAJACHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
($yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX HPAKTHUYECKUX pPaldoT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaEcTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYECHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4CHUS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUU OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O NO3HAHUA

dusnka — Hayka o npupoje. Hayunsle METOIbI TO3HAHUS OKPYXKAIOLIEr0 MUPA.
Ponp 3kcnepumeHTa M TEOpUM B IPOLIECCE IMO3HAHMS NMPUPOIBI. ODKCIEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SIBICHUW W TMpoleccoB. HaydHble THIIOTE3BI.
du3znyeckre 3aKOHbl U TEOpUHU. ['paHWLbl MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Pounb 1 MecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHON HAyUYHOU KapTUHBI MUpA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHOKEHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemernienne, CKOpocTh (CpemHsSsl CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHUE MaTECpUAIBHOM TOYKH, MX NPOCKIMU HA OCH CHUCTEMBbl KOOPIWHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMpsSIMOJIMHEWHOE JBkeHue. [paduku
3aBUCUMOCTH  KOOpDAMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U IIEpPEMEIICHUS
MAaTEpUaIbHON TOUYKU OT BPEMEHH.

CBobOosHOE TIazieHue. Y CKOpeHUe CBOOOIHOTO MaieHUs.

KpusonunenHoe aBrkeHue. J[BHKeHNEe MATEPUAIIBHON TOYKH IO OKPY’KHOCTH C
IIOCTOSIHHOM 110 MOJIYJII0 CKOPOCTBIO. YTJIOBasg CKOPOCTb, JMHEWHAs CKOPOCTb.
ITepuon m wactora ob6parmieHus. LleHTpocTpeMUTEIBHOE YCKOPEHHUE.

TexHuueckre yCTpPOMCTBA M  MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JIBUKEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mogens cuctemMbl OTCU€TA, WILTIOCTPAIUsl KUHEMAaTHYECKUX XapaKTePHUCTHK
JBH>KCHUSL.

[IpeobpazoBanue ABUAKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBwkeHus Teia, OpPOIIEHHOTO TOA YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

Hanpagnenue ckopoctul pu ABHKEHUH 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydeHne HEPABHOMEPHOTO ABMKEHHUS C LEIbIO ONPEAECICHUS MIHOBEHHOMU
CKOPOCTH.

HUccnegoBanne COOTHOMIEHHS MEXAY NYTAMH, ITPOUIACHHBIMU TEJIOM 32
MOCJIEIOBATEIbHBIE  PABHBIC IPOMEXYTKHM BPEMEHUW IPH PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenune nBUKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOUICHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHOcuTenbHOCTH  ['anmuses. [lepBpii  3axkoH  HprotoHa.
NuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HeroToHa 11t
MaTepuaJbHOU TOUKU. Tpernil 3aKkoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3akoH BceMupHOro Tsrorenud. Cuia tspkectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenne. Bunbl Tpenus (1mokosi, cKoibxeHusi, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuila TpeHHs] CKOJBKEHHS U cwia TpeHus nokos. KoaddunueHnt tpeHus.
Cuna conmpOTUBIICHUS NPU ABUKEHUU TEJIA B )KUJKOCTHU WJIU Tase.

[TocTtynarenbHOE U BpalllaTeJIbHOE JBMKEHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT Cuiabl OTHOCHTEIBHO OcCH BpamieHus. [liedo cumbel.  YcinoBus
paBHOBECHS TBEPAOTO TEJIA.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: IOJALIMIIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIMX TET.

Bropoii 3akon HerotoHa.

N3mepenne cui.

CrioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHUE CHII TPEHUSI IOKOSI, KAYEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Nzydenne nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HUccnegoBanne 3aBUCUMOCTH CHJI YHOPYTOCTH, BO3HHMKAIOIIMX B NPYKUHE U
pPE3MHOBOM 00pa3siie, oT ux aedopmaruu.



Hccnenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonvt coxpanenus é mexanuke

NMnynsCc MarepuaibHOM TOYKM (Te€na), CHCTEMbl MAaTEPHAIBHBIX TOYEK.
NmMmnynbc cuiabl M U3MEHEHUWE HMMIYJbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCa.
PeaktuBHOE IBUXKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunetnueckass »Heprusi MaTepHaJbHOW TOUYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToTennmanbHas sHeprus. [loTeHnManbHas 3HEprust ynpyro nepopmMupoBaHHON
npykuHsbl. [loTeHnnanbHas SHEPryd Teaa BOJIU3U MOBEPXHOCTH 3eMIITH.

[loTeHnuanabHbIe U HEMOTEHIUATbHBIE CUIIbL. CBA3b paOOTHl HEMOTEHIIUATBHBIX
CWJI C M3MEHEHHEM MEXaHWYECKOM SHEPrMM CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMSI UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii skcnepumenm, nabopamopmuvie pabomol

N3yuenune aOCONIOTHO HEYyNpyroro yjaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3Hepruu
TeJa Ha MPUMEpE PACTSHKEHHS] pE3MHOBOTO JKIyTa.

Pa3znes 3. MousiekyasipHasi puU3UKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [uddysus. Xapakrep ABMKEHUS U
B3aMMOJEHCTBUS YaCTHUIL BellecTBa. MOAENN CTPOCHUS ra30B, )KUIKOCTEW U TBEPABIX
Ten U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelned. Macca u pa3Mepsl
Monekys. KonnuectBo Bemectsa. [locTositnHas ABoranpo.

TennoBoe paBHOBecue. Temmeparypa u €€ m3Mmepenue. lllkana temmeparyp
Llenbcns.

Mopnenp uneansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOM
TEOpUU HJ€ANbHOrO ra3za. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeaHei
KMHETUYECKOW HSHEpPruu TEIUIOBOro ABMKeHMs uactull rasza. lllkama temmeparyp
KenpBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH



JanpToHa. M30mpolieccrsl B UAEATBHOM Ia3e ¢ MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBiIeHUE U30MPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

TexHuyecknue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE AMCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnpITHI, JIOKa3bIBAIOIIINE CyILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aNMOJECHUCTBUA.

Mogens, WIUTIOCTPUpPYIOIas IPUPO1y AABICHUS ra3a Ha CTEHKH COCY/Ia.

OneITBl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS  MACAIBHOIO  rasa,
U30IIPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol

Onpenenenne maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE W3MEPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEHl.

HccenenoBanue 3aBUCUMOCTH MEXIY NapaMeTPaMH COCTOSHHS PA3PEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHamMuueckass cucreMa. BHYTpEeHHSsT JHEPrusi TEPMOIMHAMHUYECKOU
CUCTEMBI M cIocoObl e€ u3MeHeHus. KomnuecTBo Temnotel U pabota. BHyTpeHHss
SHEPTHUS OJTHOATOMHOTO UJCAITBHOTO rasa. Bunbl TEIJIONEPENauHn:
TEIUIONPOBOAHOCTh, KOHBEKIUS, WU3IyYEHHE. YJIEJIbHAsI TEIUIOEMKOCTh BEIECTBA.
KosnuecTBo TEmIOTH NpH TemuIonepeaaye.

[Tonsitue 006 ammabatHom mporiecce. IlepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJUMHAMHMKM K wu3ompoueccaM. ['paduueckas
WHTEpHIpeTaus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatmMocCcTh TPO1IECCOB B IPUPOJIE.

TernnoBble MamuHbl. [IpuHIMNOBL AefcTBUS TeMIOBBIX MaliuH. [IpeobpasoBanus
DHEPTUU B TEIUIOBBIX MamuHaX. KosdduimeHnt mnone3Horo meMcTBUS TEIMIOBON
MamuHbl. [{ukn KapHo u ero ko3QuiieHT mojie3HOro ACHCTBUS. DKOJIOTUYECKUE
MpOOJIEMBbI TETIJIOIHEPTETUKHU.

TexHuyecknue yCTpOWCTBA W IPAKTUYECKOE TMPUMEHEHHE:  JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu



N3meHeHue BHYTpEHHEW HHEPrUM Teja IMpPU COBEPIICHUH pPadOThI: BBUIET
npoOKW W3 OYTBUIKM TIOJl JEUCTBHEM CKATOTO BO3AyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe IyTEM TpeHUs (BUACOAEMOHCTPALIHS).

N3menenune BHyTpeHHEH sHeprun (TeMIiepaTyphl) Tella Ipu Terionepeaaye.

OnpIT M0 aAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATENsI BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHAeHcarus. VcmapeHue u kumneHue. AOCONIOTHAs U
OTHOCUTEJbHASl BIAXHOCTh BO3Ayxa. HacelmeHHbli mnap. YaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe tenmo. Kpucramnmmueckue u amopdHbie Tena. AHU3O0TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpucramwibl. CoBpeMeHHblE Marepuanbl. llnaBrneHue wu
KpUcTajuM3anus. Y AelbHas TerioTa miasiieHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE TNIPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTMU MOJIYYEHHUS] COBPEMEHHBIX MATEpHUANIOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanus U MiiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpalnus KpUCTaIIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHON BIaXKHOCTH BO31yXa.

Pa3znen 4. JiaekTpoagMHAMMKA

Tema 1. dnekmpocmamuxa

DJeKTpU3alus Tel. DNeKTPUYECKUil 3apsaa. J[Ba BHUlla SJIEKTPUUECKUX 3apSI0B.
[TpoBOHUKY, TUDIICKTPUKH U TIOJTYIIPOBOAHUKH. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO
3apsaa.

BzaumopeiictBue 3apsaoB. 3akoH Kynona. ToudeuHbll 3IEKTpUYECKUN 3apsl.
OnekTpudeckoe mnoisie. Hamnpssk€HHOCTh  3ieKTpuueckoro  moJia.  IIpuHnun
CYyNEPHO3ULIUKA DIEKTPUUECKUX ToJieh. JIMHUM HanpsbKEHHOCTH DIIEKTPUYECKOTO
TIOJIS.



Pabota cun snekrpoctatudeckoro nojis. [lorenuuan. PazHocTs moTeHMAIOB.
[IpoBOIHMKM W AUAPIEKTPUKU B IJIEKTPOCTATUYECKOM IoJie. JluanekTpuueckas
MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuyeckrue yCTpOWCTBA M IPAKTUYECKOE MPHUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKAsl  3alllUTa, 3a3€MJICHUE  DJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMII IEUCTBUS AJIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTpOCTaTUYECKAsl 3a1IUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB AJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOMAIN TUIACTHUH,
PaCCTOSTHUSI MEK]ly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne 3meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKU TOK. YCIIOBUSL CYIIECTBOBAaHHUS AJICKTPUUYECKOTO  TOKA.
Nctounuku Toka. Cuiia Toka. [locTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa LenHu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTUBICHUE BELICCTBA.
[TocnenoBarenpHOE, MapaieIbHOE, CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB.

Pabora snexkrpuueckoro Toka. 3akoH  JDkoyms—Jlenma.  MoImHOCTB
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsi CHJIAa W BHYTPEHHEE CONPOTHBJIECHUE HWCTOYHUKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOM) 2yiekTpudeckoi nenu. KopoTtkoe 3aMblkaHue.

DIIEKTpOHHAs MIPOBOJIUMOCTh TBEPABIX METaJJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TosynipoBOAHUKH. CoOcTBeHHas " MpUMECHAas MPOBOJIUMOCTH
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [loynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKUI  TOK B pacTBOpax MW  paciuiaBax  AJIECKTPOJIMTOB.
DIIEKTPOIUTHYECKAST JUCCOUALINS. DIEKTPOIU3.

DIIEKTPUYECKUM TOK B Tazax. CaMOCTOSITENIbHBIN 1 HECAMOCTOSITEILHBIN pa3ps/Il.
Monus. 11na3ma.



TexHuueckue yCTpOWCTBA UM  MPAKTUYECKOE MPUMEHEHHUE: aMIepMeETp,
BOJIBTMETpP, PEOCTAaT, WCTOYHUKU TOKA, DJIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBINH IHOJ,
TEPMUCTOPHI U (OTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN TUO]], TaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa W HAMPSHKEHUS.

3aBUCUMOCTh COTPOTHBJICHUS ITWIMHAPUICCKAX TPOBOJHUKOB OT JIJTUHBI,
TJIOMIAN TIOTIEPEYHOTO CEUCHUS U MaTepHuaa.

CwMmeliaHHOE CO€IMHEHUE MTPOBOJIHUKOB.

[IpssMoe wu3MepeHue BJIEKTpoIBIKYIIeH cuibl. KopoTkoe 3ambIkaHue
TaIbBAHUYCCKOTO DJIEMEHTA U OIIEHKAa BHYTPEHHETO COTIPOTUBIICHUS.

3aBUCUMOCTH CONIPOTHBIICHHS METAJLIOB OT TEMITEPATYPHI.

[IpoBOIMMOCTH AIIEKTPOIUTOB.

NckpoBoit pa3psii v MPOBOJIMMOCTH BO3TyXa.

OHOCTOPOHHSISI MPOBOAMMOCTD JINO/IA.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol

N3yuenne cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenne >IeKTpOABMKYIIEH CHJIBI MCTOYHHMKA TOKA M €ro BHYTPEHHETO
COMPOTHUBJICHUS.

Hab0nronenue aniexTposusa.

MexnpeamMeTHble CBSI3H

N3yuenue xypca gusuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
y4€TOM COJIEpXKATEIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMud MaTeMaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nowsimusi, CBS3aHHBIE C HM3yYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAY4YHBIA (akT, THmore3a, (Qu3nyeckas BENMYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, DKCIIEPUMEHT, MOJISITUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHEHHM, JTUHEHHas QyHKIM, mapadora,
runepOoia, ux rpapukd M CBONCTBA, TPUTOHOMETpHUYECKHE (YHKIMH: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI
1 UX MPOCKIIUHA Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonocua: Mexanmdeckoe ABUKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB (BBl TEIJIONEpEadyH, TEIUIOBOE PaBHOBECHE),
AICKTPUYCCKHUE SBJICHUS B )KUBOH TIPUPO/IC.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb
BELIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEJI, )KUIKOCTEU U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAINIOB, JICKTPOIUTHYECKAs JUCCOLUAIINS, TaTbBAHUKA.

l'eoepagus: BnaXHOCTh BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.



Texnonozus.: npeoOpazoBaHUE IBUKEHUI C HCIOIb30BAaHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, MOJIIMIHUKH, UCIOJb30BAHUE 3aKOHA COXPAaHEHHs UMITYJIbCa B
TEXHUKE (pakeTa, BOOOMET W APYTHE), IBUTaTElb BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOM  XOJIOAWJIBHUK, KOHIUIMOHEP, TEXHOJOTUU  IOJy4YECHHUS
COBPEMEHHBIX MAaTEpPHAIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJICKTPONPUOOpPOB, KCEPOKC, CTPYHHBIN
INPUHTEP, JJIEKTPOHATPEBATENbHBIE MPUOOPHI, SIEKTPOOCBETHUTEIBHBIC MPUOOPHI,
raJlbBaHUKA.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHsA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3Mkay Ha YPOBHE CPEIHETO OOIIETO
obpazoBaHus (0a30BBIM yPOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHE CICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA yueOHOTo mnpeameTa «DPu3nKay JTOHKHBI
OTpa)kaTb TOTOBHOCTb U  CIOCOOHOCTh OOYyYalOIIMXCS  PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXJCHUH,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO O0OIlecTBa, pACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JEATEIBHOCTH B IPOLECCE PEealu3alid OCHOBHBIX HaIpPaBJICHUU
BOCIIMTATENBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMK O00YyYaIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

NPUHATHE  TPATULIUOHHBIX  OOIIEYETOBEYECKUX  T'YMAHUCTHYECKUX U
JNEMOKPATHYECKNX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpPECAX TIPaXAAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIlnu;

YMEHHUE B3aMMOJIEMCTBOBATH C COUUAIBHBIMA MHCTUTYTaMU B COOTBETCTBUHU C
uX (YHKIUSMU U HA3HAUYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPaKIaHCKOM UIEHTUIHOCTH, TATPUOTU3MA,;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJAaM, JIOCTHKECHUIM
POCCHICKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:



c(OpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CHOCOOHOCTh OLICHMBATh CHUTYalMI0O M NPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSICh HAa MOPAaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIBHOCTH YYEHOTIO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas 3CTETUKY HAy4YHOIO TBOPYECTBA,
MPUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMuHbIM cepaM npodeccrnoHalIbHOM 1eATEeIbHOCTH, B TOM YUCIIE
CBA3AaHHBIM C (U3MKOM M TEXHHUKOW, YMEHHE COBEpUIaTh OCO3HAHHBIA BBIOOP
Oynmytie mpo¢eCCuu M peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHMIO M CaMOOOpa30BaHHIO B 00JacTu
(U3HUKHN Ha MPOTSKEHUH BCEH KU3HU;

6) IK0JIOrHYeCKOr0 BOCTIMTAHHSA:

c()OPMHUPOBAHHOCTh  SKOJOTMYECKOW KYJbTYPbl, OCO3HAaHHWE TJI00aJTbHOTO
XapaKTepa SKOJOTMYECKUX TPOOIIEM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JNEHCTBUI B OKpPYXKalOLIEH Cpele Ha OCHOBE
3HAHMSA LeJIEW yCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pPaCUIMPEHUE OMbITA JIEATEIbHOCTH SKOJOTHYECKON HAMPABIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HaHWE LEHHOCTH HAy4YHOM JeATEeIbHOCTH, TOTOBHOCTH B MPOILECCE
M3y4YeHUs: PU3HKU OCYIIECTBIISTh MPOECKTHYIO U MCCIEIOBATEIBCKYIO AESITEIbHOCTD
WHJVBHTyaJIbHO U B TPYIIIIE.

METAINPEIAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jjoruyeckue AeMCcTBUA:
CaMOCTOSITEIILHO dhopmyHpoBaTh 5 aKTyaJIu3upOBaTh npooJiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh MEIW JCSITEIbHOCTH, 3aJ1aBaTh IApaMETPbl W KPUTEPUHU HX
JIOCTHKCHMS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3HMUECKUX
SIBIICHUSX;



pa3palaTbiBaTh IJIaH pEUIEHHs] MPOoOJEMbl C YYETOM aHallM3a HMMEIOIUXCS
MaTepUalbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLICHUBATh PUCKU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAVHHUPOBATH U BBIIIOJIHATH PabOTy B YCIOBUAX PEaJIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIILLJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUA:

BJA/I€Th HAy4YHOH TEPMUHOJIOTUEH, KIIOYEBBIMH TIOHATUSMU WU METOJAMHU
¢$u3nueckoil HayKu;

BJIQJIETh HABBIKAMH Y4E€OHO-HCCIEIOBATENBCKON U MPOEKTHOW NI€ATEIBHOCTH B
o0nactu (HUBHKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TOUCKY
METOJIOB pEUICHUs 3a1ad (PU3NYECKOTO COAEpKAaHMs, MPUMEHEHHUIO Pa3INYHbIX
METO/0B ITI03HAHMUS;

BJAJE€Th BUJAMHU JEIATEIBHOCTH IO TMOJYYEHHIO HOBOI'O 3HAHMS, €ro
MHTEpHpETalUd, MNpeoOpa3oBaHUI0 M NPUMEHEHUI0 B PAa3jIMYHbIX y4E€OHBIX
CUTYaIMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH  IIPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJlu3UpoBaTh 3ajayy,
BBIIBUTaTh TUIIOTE3Y €€ pelIeHUs, HaXOAUTh apTyMEHThI JUIsl JOKa3aTelbCTBa CBOMX
YTBEPKICHHM, 3a]aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJIYYEHHBIE B X0/I€ PELIEHUS 3aJa4l Pe3yJIbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JEsITeIbHOCTH, B TOM YHCJIE IPU U3YUEHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

YyMETh T[EpPEHOCUTh 3HaHMS 1O (U3MKE B NPAKTUYECKYIO 00JIACTb
KU3HEIEATEIIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEIMETOB,;

BBIJIBUTaTh HOBBIE HJIEH, PEAJiaraTb OpPUTrHHAIbHbIE TOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaumeii:

BJa/IeTh HaBBIKAMM MOJyuYeHUs HHPOpManuM (U3HUECKOTO COACpPKAHMS W3
HMCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITENbHO OCYIIECTBIATh IOUCK, aHalu3,
CUCTEMATH3ALMI0 W HWHTEpHpeTanuio MHGOPMALMK PA3IUYHBIX BUAOB U (GopM
MIPEICTABJICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

MCIIOJIb30BaTh CPEICTBA NHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA
B pCIIEHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTraHM3aI[MOHHBIX 3aJ1ad C
coOyroicHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHUKM O€30MaCHOCTU, THUTHEHBI,



pecypcocOepeKeHusi, MPAaBOBBIX M ITHYSCKUX HOPM, HOPM HH(DOPMAIIMOHHOMN
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJICPIKAHUS B Pa3IUIHBIX (popmarax ¢ yu&Tom
Ha3HAYCHHS HH(POpPMAIMK U ICJICBOM ayJAWTOPUH, BBHIOMpas ONTHMAaJbHYIO (HopMy
IPECTaBJICHUS U BU3YaIH3aI[HH.

KoMmyHMKkaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe NeCTBHSA:

OCYIIECTBIIATh OOIIEHUE HA YpoKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallui U CMATYaTh KOHQIUKTHL;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3pPEHHUS C HCIIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB;

[OHMMAaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAHJIHOM W WHIUBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX AEMCTBHIA C ydé€ToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHa KOJUIEKTHBA;

IpUHUMATh  LEIM  COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPIMHHUPOBATh JEUCTBUS MO €€ JOCTH)KEHHUIO: COCTABJIATH ILIAH JIEWCTBHIA,
pacnpenenarb pojaud C Y4ETOM MHEHUH YYacTHHMKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAY€CTBO CBOETO BKJIAJIa U KaKJOr0 YYaCTHUKA KOMaHbl B OOIIMIA
pe3yabTaT 1Mo pazpabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IIPOEKTBHI, OLEHHWBATh MJAEH C TO3ULUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE TMOBEJAEHUE B  Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENBHYIO JEITENIbHOCTh B 00J1acTU
(GU3UKM W AaCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSTENIbHO COCTABIIATH IJIaH PEIICHUs pAaCUETHBIX U KaYECTBEHHBIX 3a/ad4,
IJIaH BBINOJIHEHUS] TNPAKTUYECKONM paboThl € Yy4E€TOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUIM;

JenaTh OCO3HAHHBIM  BBHIOOpP, apryMEHTUpOBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;



Croco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO PYAUIIMH B 001aCTH (DU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JAESATEIbHOCTb,
OIICHUBATh COOTBETCTBHUE PE3YJITATOB LEISIM;

BJIJICTh HaBBIKAMHU TO3HABATEILHON pediekcry Kak 0CO3HAHUSI COBEPIIAEMbIX
JEMCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

MCIIONIB30BaTh TPHUEMBI pedIEeKCUN sl OIEHKH CHUTYalldd, BhIOOpa BEPHOTO
pelieHus;

yMETh OLICHHBaTh PUCKHM M CBOEBPEMEHHO MPUHUMATh PELICHHS IO HX
CHIKEHHUIO;

MpUHUMATh MOTHBBI U apTyMEHTBhl JAPYrUX TMpPU aHaJIu3€ pPe3yJbTaToOB
NEATEIIbHOCTH;

NPUHUMATh ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTHl JPYyIHMX TIPpU AaHAIW3€ PE3yJIbTaTOB
NEATENbHOCTH;

MpU3HABaTh CBOE MPaBO M MPaBO JAPYrUX HA OMIUOKH.

B mponecce nOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IMPOTPaMMBbI MO
dbu3uke 11 ypOBHS  CpeIHEro oOmero o0pa3oBaHus Yy  OOyYarommxcs
COBEPILIECHCTBYETCS SMOLIMOHAIbHBIN WHTEJUICKT, MPETOIararonmun
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJICTh HAIpaBIICHUS Pa3BUTHS COOCTBEHHOW 3MOLMOHAIBHONU Chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETyJMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEJEHHE, CIOCOOHOCTh  aJalTUPOBAThCI K
AMOITMOHAILHBIM U3MEHEHHSIM U TPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIM{, BKJIIOYAIOIICH CTPEMIICHHE K AOCTHXKEHUIO LIEJA U
yCIiexXy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE JIEMCTBOBATh MCXOJISl U3 CBOUX
BO3MOKHOCTEH;

AMITATUH, BKJIIOYAIONIEH CMOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K COUYBCTBHUIO
U CONEPEKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBAaTh OTHOIIEHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, POSIBIIATH HHTEPEC U pa3peiiatb KOHGIUKTHI.

NPEAMETHBIE PE3YJIBTATHI



K xonity o6yuenus B 10 kjacce rnpeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCSI YMEHUN:

JEMOHCTPUPOBATh HA TpPUMEPaX poJib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOMN ACSATEIBHOCTH JIOICH;

VUYUTHIBATh TPAHMUIBI TPUMEHCHHWS W3YyYCHHBIX (DU3UYECKUX  MOJICIICH:
MaTepuaibHas TOYKa, WHEPIHAJIbHAS CHCTeMa OTCcuéTa, aOCOJIOTHO TBEPIOE TEIO,
WJICAUTbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUAKOCTEHM W TBEPIBIX TEJ, TOUYCYHBIN
AIICKTPUUYECKUH 3apsi/i MPU pellieHnH (PU3NUECKUX 3aJ1ay;

pacrio3HaBaTh (pU3MUYeCKue sIBJICHUS (IIPOILIECChI) U OOBSCHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETHYECKOW TEOPUU CTPOCHUSI BEHIECTBA H
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE IBHXKEHUE,
CBOOO/IHOE MajicHUE TeJ, ABMKEHHUE TI0 OKPYKHOCTH, UHEPIIMS, B3aUMOICHCTBHE Tel,
muddys3us, OPOYHOBCKOE JBIDKCHHE, CTPOSHHE JKUJIKOCTEHM | TBEPABIX Te,
M3MEHEeHHEe 00BhEMa Tela MpH HarpeBaHUM (OXJaKJICHUH), TEIUIOBOEC pPaBHOBECHE,
WCHapeHne, KOHACHCAIMA, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIMEHUE, BIIAXKHOCTH
BO3/yXa, ITOBBIIICHUE JIABJICHHUS Ta3a IPU €r0 HATPEBAaHUU B 3aKPBITOM COCYJE, CBA3b
MEXy TapaMeTpamMyd COCTOSIHHSL Ta3a B M30MPOIECCax, JSJICKTPU3ALMSA TeET,
B3aMMOJICHCTBUE 3aPSJIOB;

ONUCHIBATh MEXAHUYECKOE JBIKCHHE, HCIMONB3Yys (PU3NuecKue BEIUYUHBI:
KOOpJIMHATA, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJa, CUJIa, UMITYJIbC
TeNla, KUHETHUYEeCKash HHEprus, NOTEHIMajbHas JHEPrus, MEXaHWYecKkas padoTa,
MEXaHMYECKass MOIIHOCTh, NPH ONHCAaHWU MPABUIBLHO TPAKTOBATh (HHU3UUCCKHIMA
CMBICJI UCIIOJIb3YEMBIX BEJIUYWH, UX 0003HAUCHUS U CIMHUIILI, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMU BETUUYUHAMU;

ONKMCHIBATh H3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
WCIIONB3Yysl (U3WYECKUEe BEIMYMHBL: JaBJICHHE Tas3a, TeMIeparypa, CpeaHss
KUHETUYECKasi SHEPrusl XaOTUYECKOTO JBHXKEHHUS MOJIEKYJ, CPEIHEKBAJIpATHUHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS DSHeprus, pabora rasa,
KO3(pGULIMEHT TMOJIE3HOTO JICHCTBUSI TEIUIOBOIO JIBUTATENsA; TMPU ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (UBUYECKUI CMBICT HCMOJb3YEMBbIX BEJIMYUH, UX
0003HaYCHUS ¥ SIMHUIIBI, HAXOIUTH (hOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UICCKYIO
BEJIMYHHY C JPYTUMH BEIMYHMHAM;

ONKMCHIBATh M3YYEHHBIC JJICKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE
SBJCHUS (TIPOLIECChI), MCIONIB3Ysl (U3UYECKHE BEJIMYMHBI: AJICKTPUUSCKUN 3apsi,
AJIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTH MOJs, MOTEHUUAI, PAa3HOCTh MOTEHIIMAJIOB;
MIPU OMTUCAHUU MPABUIBLHO TPAKTOBATH (PU3NUYECKHUIA CMBICI HCTIOIB3YEMbIX BEITUYHH,
uX O0O0O3HAUYCHUS W EIWHUIBI; YKa3bBaTh (OPMYIIBI, CBSI3BIBAIONIME JIAHHYIO
(hU3MYECKYIO BEJTMYUHY C APYTUMU BEJIMUUHAMU;



aHAIM3UPOBaTh (PU3UYECKHE MPOILECChl U SIBJICHUS, HCHONB3Yysd (U3nUecKue
3aKOHBI ¥ MPUHLHUIBL: 3aKOH BcemupHoOro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHHS MEXaHWYECKON 3HEPIUH, 3aKOH COXPAHEHHS UMITYJIbCa, IPUHLIUIL
CYNEpIO3ULIMA CHUJI, TPHUHIIMI PaBHONPABUS MHEPUUATIBHBIX CHUCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BEIECTBA, Ta30BbIe 3aKOHBI, CBS3b
CpeaHell KHMHETUYECKOW HSHEPruH TEIUIOBOTO JBIIKEHHUS MOJIEKYJ C aOCONIOTHOMN
TEMIIEpaTypoOH, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS AJIEKTPHUUECKOTO
3apsiaa, 3akoH KysoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €TO
MaTEMaTUYECKOE BhIPaKEHUE U yCIIOBUA (IPaHULIbI, 0071aCTH ) MPUMEHUMOCTH;

OOBSACHITH OCHOBHBIE MIPUHIUIIBI ICUCTBUS MAalIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyarh YCIOBUS MX O€30MAaCHOIO HMCHOJb30BaHHUS B MOBCEIHEBHOM
KHU3HU;

BBITIOJIHATh DKCHEPUMEHTHI MO HCCIEIOBAaHUIO (U3MUECKUX SIBICHUN U
IPOLECCOB C UCHOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HW3MEpPEHUH, NpU 3TOM
dhopmyHpoBaTh NpodIeMy/3a1ady ¥ TUIOTE3y YUEOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAHOBKY W3 IPEIJIOKEHHOIO 000pYyA0BaHMSI, IPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBJISATh MpPSIMbIE U KOCBEHHbBIE M3MEpPEHUs (PU3MUECKUX BEIUYUH, MpPU
TOM BBIOMpPATh ONTUMAJIbHBIA CIOCOO H3MEPEHUS U HCIOJIb30BaThb H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

HCCIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3MYECKMMH  BEJIMYMHAMU  C
WCIIOJIb30BaHUEM TMPSIMBIX H3MEPEHUH, MpPH 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(bukcUpoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYHMH B BUJIE
TabJIML ¥ TpauKOB, JIe7aTh BHIBOBI 10 Pe3yJIbTaTaM UCCIIeI0BaHUS;

cobyrofaTh mMpaBwia 0€30MacHOrO TpyJa MPU MPOBEICHUM HUCCIACIOBAHUNA B
paMKax y4eOHOro SKCHEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOH U TMPOEKTHOMN
JESITeIbBHOCTU C MCHOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOHCTB M JaOOPaTOPHOIO
000pyIOBaHUS;

peliath pacu€THbIC 33JaUu C BHO 3a/laHHON (PU3NYECKON MOJEIbIO, UCTIONb3YSI
(¢u3nUecKue 3aKOHbl M MPUHIMIIBI, HA OCHOBE aHalIM3a YCIIOBUA 3a/Ja4d BBIOMPATH
(U3UYECKYIO0 MOJIENb, BBIIETATh (PM3HMUECKUE BEIMUYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
g e€ peuleHHs, NMPOBOJUTh PACUEThl U OLEHUBATh PEATbHOCTH IOIYYEHHOIO
3HaYeHUs] PU3NUECKON BEJIMYUMHBI,

peniaTh KaueCTBEHHbIC 3aJayM: BBICTPAUBATH JIOTMUECKU HEMPOTHUBOPEUUBYIO
LEMOYKY pacCyXJICHU C OMOpodl Ha H3yUYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuznyeckue sBJICHUS;

MCIIOJIb30BaTh MPU PEIICHUH y4eOHBIX 3a7ad COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJOTHH [UIsl MOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHIPETALMH U MPEJCTaBICHUS



y4eOHOH M HAy4yHO-TIONYJSPHOM MH(OpMalMM, TMOJIYYEHHOH M3 pa3IUdHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(POPMAIHUIO;

MPUBOIUTH MPUMEPHI BKJIa/a POCCHICKUX U 3apyOC)KHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MIPOLIECCOB OKPYXKAIOLIEr0 MUpa, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW KU3HU IS
oOecrieueHrss O€30MAaCHOCTH TMpU OOpalleHuH C MpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHHS 3J0POBbS U COOJIIOJIEHHUS HOPM 3KOJOTHYECKOIrO
NOBEACHUS B OKPYIKAIOLLEH CPEE;

paboTaTh B TpyIIE C BBIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATH padOTy TpYyMNbl, PAMOHAIBHO PpPACIPENENATh OO0S3aHHOCTH U
IJIAaHUPOBATH JIEATEILHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJEKBATHO OIICHUBATH
BKJIaJ] K)KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne /i P Konrpoabnbsie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 o 2
W3HMKa ¥ METOJIbl HAYYHOTO TIO3HAHHUSI httos://m.edsoo.ru/7FA1bF72
Wroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > 1 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! 1 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

41 JrekTpocTatuia 10 https://m.edso0o0.ru/7f41bf72
42 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KouunyecTBO 4acoB . JJIeKTPOHHBbIE U(PPOBHIE
Ne ILnannpyemblii
Tema ypoka Konrpoubnble IIpakTHyeckue oOpasoBaTe/IbHbIE
n/n Bcero paGoThI paGoTh: nepuoja/PakTnyeckas pecypebr
aara.
®dusuka — HayKa o
npupone. Hayunsie bubmmorexa [IOK
1 METO/IbI TO3HAHUS 1 I ueraepte https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B
(dbopMupoBaHUU
5 COBPEMEHHON HAay4YHOHN 1 bubnuorexa [JOK
KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JeATEeTLHOCTH JIFOACH
Mexanunveckoe
JIBUOKCHUE.
OTHOCHTEIHLHOCTD
3 MEXaHHYECKOTO 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0c3508
JIBMOKEHUS.
Ilepemernienue,
CKOPOCTb, YCKOPEHHE.
bu6mmorexa [IOK
PaBHOMepHOE https://m.edsoo.ru/ff0c3620
4 NPSIMOIIMHEHHOE 1 OI': dusuka, 10 kmacc/
JIBA>KECHUE Msxumes I'. 4., ByxoBues
b.b., Corckuiit H.H. mog



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

penakuueii [TapdentreBoit
H.A., AkunonepHoe
o61iecTBo «31aTENBCTBO
«IIpocsemenue», 2021.

3an.3 crp23
PaBHOyCKOpeHHOE
5 MPSAMOJIMHEITHOE bubmuoreka [JOK
newkenue. CraproBas https://m.edsoo.ru/ff0c372¢
JAUATHOCTHKA
CBo0O .
6 Vexopere crodonoro bimorera LIOK
P A https://m.edsoo.ru/ff0c39cc
naJicHus
JlaGopaTtopHnast pabota
7 "N3yueHue IBUKEHUS bu6mmoreka [JOK
TeIa, OpPOIIEHHOTO https://m.edsoo.ru/ff0c39cc
TOPU30HTAJILHO"
bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3ada
. OI': dusuka, 10 kmacc/
Kpuponuneiitoe Msxumes I'. 4., ByxoBues
3 JIBIKeHHE. /[BH>KEeHHE b.B., Corcknit H.H. nox
MaTepualbHOU TOYKHU I10 penakuueit [TapdenTreBoii
OKPY>KHOCTHU H.A., AxuronepHoe
o0mrectBo «M31aTenscTBO
«IIpocsemenner, 2021.
3an.2 crp.41
9 KonTtponbHas pabora o bubnuorexa [IOK
teme «Kunemarukay https://m.edsoo.ru/ffOc4b74
10 [TpunUn bubnmuotexa [JOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c4b74

OTHOCUTEJIBHOCTH
lNanuiesa. MaepuuanbHble
CUCTEMBI OTCYETA.

ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna.
[IpuHnun cynepno3unun

11 cui. Bropoi 3akoH Bubmorexa IOK
https://m.edsoo.ru/ffOc3be8
Hrrotona misa
MaTepUaIbHOM TOUKH
bubmuoreka [JOK
https://m.edsoo.ru/ff0c3bes38
@I': dusuka, 10 kmacc/
Tpernii 3akoH HproToHa Msxumes I'. 1., byxosues
12 JUTS MATEPHATBHBIX b.b., COchKHI?I H.H. non }
ToUeK penakiueit [TapdenTreBoii
H.A., Axunonepuoe
o0mrecTBO «/31aTENBCTBO
«IIpocsemenuer, 2021.
3an.3 cTp.82
3aKOH BCEMUPHOIO
13 TaroTenns. Cuna bu6mmoreka [JOK
TspkecTu. [lepBas https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
14 Cwita ynpyroctu. 3akoH bubnuotexa [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
JlaGopartopHas paboTa BuGmorexa [OK
15 N3mepenne xxecTKkocTH

MIPYKUHBI

https://m.edsoo.ru/ff0c3el18



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

Cuna tpeHus.
Koadduuuent tpenusi.

bubmuoreka [JOK
https://m.edsoo0.ru/ff0c3f76

@OI': dusuka, 10 kmacc/
Msixuies I'.51., byxoBues
b.b., Corckuiit H.H. nog

16 Cwita conpoTHBIICHUS . .
e p— penakiueit [TapdentreBoii
H.A., AxunonepHoe
KHIKOCTH MITH 1a3e o0mrecTBo «/31aTENBCTBO
«IIpoceuienuey, 2021.
3an.2 ctp.99
JlaGopaTtopHnast pabora
"U3mepenue bubnnoreka [JOK
17 2 4eTBepTh
K03 uIIreHTa TPEHUS https://m.edsoo.ru/ff0c3f76
CKOJIbXKeHus"
[TocrynarensHoe n
BpalllaTeIbHOE ABIKEHUE
abCOIOTHO TBEPIOTO
18 Tena. MoMeHT cprJILI. bubmorexa LIOK
https://m.edsoo.ru/ffOc41a6
I1mevo cunsl. YcmoBus
paBHOBECHS TBEPIOTO
Tena
HMitynsc MaTepUalbHON
TOYKHU, CUCTEMBI
19 MaTepHaJIbHBIX TOYEK. bub6nuorexa [IOK
Nmmynsc cuitbl. 3aKoH https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbCa.
PeakTnBHOE OBIKEHIE
20 PaboTa u MomHOCTh bubmuoreka [JOK

cuibl. Kuaetuueckas

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

SHEPIUa MaTCpI/IaJH:HOI\?I
Touku. Teopema 00
N3MCHCHHNU
KMHETHYECKOH SHEPTHH

OI': dusuka, 10 kmace/
Msixuies I'.51., bByxoBues
b.b., Corckuiit H.H. nox
penakuueii [lapderTreBoit
H.A., AxunonepHoe
o0mrectBo «/31aTENBCTBO
«IIpoceuienuey, 2021.
3an.2 crp.139

21

22

[TorennmaneHas 3HEPrUsl.

[ToreHunaneHas s3HEprus
yupyro
neopMHPOBaHHOM
MPYKUHBI.
[loTeHumanbHas FHEPrus
Tena BOIU3U
MOBEPXHOCTU 3eMIIH

IToTeHuanbHbIC U

HCIIOTCHIIMAJIbHBIC CHJIIBI.

CBs13b paboThI
HEMOTEHIUAIBHBIX CHJI C
U3MEHEHHUEM
MEXaHUYECKON SJHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHECHHSI
MEXaHUUYECKOW FHepIun

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

23

KonTponbhas pabota no
TeMme «/nHamuka.
3aKOHBI COXPAHEHHUS B
MEXaHUKE»

but6mmorexa [JOK
https://m.edsoo.ru/ffOc4b74



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

IIpoMexxyTOYHBIH
10JIyT010BOM
KOHTPOJIb.

OCHOBHBIE TOJIOKEHMUS

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c4dc?

@OI': dusuka, 10 kmacc/
Msixuies I'.51., byxoBues

MOJIEKYJISIPHO-
24 KHUHETHUYECKOU TEOpHH. b.b., COTCvKHﬁ H.H. non .
BpoyHOBCKOE IBUKEHHE. penaxuweit [lapdentresoi
H.A., Axunonepuoe
Auddysns obmectBo «M31aTeIHCTBO
«IIpocBemienue», 2021.
3an.4 ctp.193
Xapakrep JBUKECHUS U
B3aUMOJCHCTBHUS YaCTHUI]
o5 BemecTBa. Moaenu
CTPOEHUS ra30B,
JKUJIKOCTEN U TBEPIBIX
Tel
Macca moneky.
26 KonuuectBo BemecTna.
[TocTostHHas ABoraapo
®I': dusmka, 10 xnacc/
Msxues I'.41., byxoBues
TermoBoe paBHOBECHE. B.B., Corckuit H.H. mox
97 Temneparypa u e€ penakiueit [TaphenTheBoii

n3mepenue. [lkana
temneparyp Llenbcus

H.A., AkunonepHoe
obmrecTBo «31aT€NBCTBO
«ITpocsemenue», 2021.
3an.2 cTp.215


https://m.edsoo.ru/ff0c4dc2

Wneanpusiii raz B MKT.

bubmuoreka [JOK

2
8 Ocrosroe ypasnenue https://m.edsoo.ru/ffOc4fde
MKT
Ab6comrorHas
TeMIlepaTypa Kak Mepa
" cpenHen KHH;ZH%CKOPUI Bubmorexa [IOK
SHEPIUH JBUKEHUS
prii it https://m.edsoo.ru/ff0c511e
MOJIEKYJI. YpaBHEHUE
MenneneeBa-
Kunaneiipona
®I': dusuka, 10 kmacc/
Mskues I'.51., byxoBues
Bb.b., Corckuiit H.H. nox
3akoH JlambTOHA. penakuueit [lapdperTreBoit
30
I'a30BEBIE 3aKOHEI H.A., AxuuonepHoe
o0mectBo «M31aTensCcTBO
«IIpocsemenuer, 2021.
3an.l crp.232
H3omponeccel B
31 WJiealbHOM Ta3€ U ux bu6mmoreka [IOK
rpaduyeckoe https://m.edsoo.ru/ff0c570e
MIPE/ICTABICHHE
32 IiOHgiﬁszﬂ pa60T: 1o bubnuotexa [JOK
TEM KYJIIApHAas
JICKYILAP https://m.edsoo.ru/ff0c6a50
¢duznka.»
BuyTpennsis sHeprus bubnuorexa [IOK
TEPMOIMHAMHYCCKOMN https://m.edsoo.ru/ff0c5952
33 3 4eTBepTh

CUCTEMBI U CIIOCOORI €€
n3meHnenus. Koamngyectso

OI': dusuka, 10 kmacc/
Msxumes I'. 4., ByxoBues



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c5952

TEIUIOTHI U padoTa.
BnyTtpeHnHss sHEeprus
0JIHOATOMHOT0
UJCAIIBHOTO rasa

b.b., Corckuit H.H. nog
penakuueit [lapdenTreBoit
H.A., AxunonepHoe
o0mrectBo «/31aTENBCTBO
«IIpoceuienuey, 2021.
3an.3 crp.267

bubmuorexa [JOK

4 B
3 HABL TeTIonepeaatt https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTD
o BGHIC:TBa. KonnuectBo Bu6morexa LIOK
TEIUIOTHI IIPH
g P https://m.edsoo.ru/ff0c5c36
TerJIonepeaye.
AnmabaTHBIN mporecc
IlepBolii 3aKk0H
36 TEPMOJMHAMUKHU U €TO bubmmorexa [IOK
HPUMCHEHHE K https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6230
®I': dusmka, 10 xnacc/
Heobparumocts Msxues I'.41., byxoBues
37 IIPOLECCOB B IIPUPOAC. b.b., Corckuit H.H. nox
Bropoi1 3akoH penakuueit [lapdentreBoit
TEPMOJUHAMUKU H.A., AkunonepHoe
o0mrecTBo «/31aT€NBCTBO
«ITpocsemenue», 2021.
3an.3 cTp.283
38 [TpuHIMT AEHCTBUS U bu6mmorekxa [JOK

KII/] TennoBoi MalvHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

39 Hukn Kapuo u ero KIT/|
DKOJIOTUYECKHUE
40 POOJIEMBI
TEIJIOOHEPTETUKH
AOcoroTHas 1
41 OTHOCHUTEJIbHAS bu6mmoreka [JOK
BJI&KHOCTH BO3IyXa. https://m.edsoo.ru/ff0c64d8
Hacplennsliii nap
bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6
@I': dusuka, 10 kaacce/
I[apoo6pasoBaHue u Msxumes I'.., byxoBues
42 KOHICHCALIISL. b.b., COchKI/IIZ H.H. o §
Hcnapenue u KUreHue penakueii [apentsepoi
H.A., AkunonepHoe
ob6mecTBo «31aTeNnBCTBO
«IIpocsemenner, 2021.
3an.2 cTp.294
[InaBnenue u
43 KPUCTAJUIU3aLUs. bub6nuorexa [IOK
VnenpHas Temiora https://m.edsoo.ru/ff0c6708
riaBnenus. Cyonumanus
44 YpaBHEHHE TEIIIOBOTO bubnuotexa [JOK
Oananca https://m.edsoo.ru/ff0c6820
Trépioe Tero. but6mmorexa [JOK
45 KpUCTaLTHYeCK e H https://m.edsoo.ru/ff0c65f0

amopdHbIe Terna.
AHU30TpOIUS CBOUCTB

®I': dusuka, 10 kaacc/
Msxues I'.41., byxoBues
B.b., Corckuiit H.H. nox


https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c65f0

KpuctauioB. XKuakue

penakuueii [TapdentreBoit
H.A., AkunonepHoe

KpUCTAJUIBI.
CoBpeMeHHbIE obmrectBo «31aT€BCTBO
MaTepHATBI «IIpocsemenue», 2021.

3an.1 cTp.256
KonTponbhas pabota no
46 TeMe I:(OCHOBLf 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
DJIeKTpHU3aus Tell.

47 DJIEKTPUUYECKUM 3apsij. 1 bubmuorexka [JOK
JlBa BHIa DJIEKTPUIECKUX https://m.edsoo.ru/ffOc6bcc
3aps0B
IIpoBoaHMKH,

WAJIEKTPUKH U
48 ﬂonynpor;onHHKH. 3aKoH 1 Bubmiorexa LIOK
https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS
ANEKTPUUYECKOTO 3apsia
Bzaumoneiicteue

49 3apsiioB. 3akoH KynoHa. 1 bubnunoreka [JOK
Toueunsrit https://m.edsoo.ru/ffOc6ce4
AIEKTPUUYECKUN 3apsij

bu6mmorexa [IOK
Hanpspk€HHoCTh https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKOTO TIOJIS. OT": dusuka, 10 knace/

50 TIpHHLKII CYIIePIIO3UIIAH 1 Mskumes I'. 4., ByxoBues

3NIEKTPUYECKUX TOJIEH.
JInHnn HanpsKEHHOCTH

Bb.B., Corcknii H.H. nox
penakiueit [TapdenTreBoii
H.A., AxuronepHoe
o0mrecTBo «M31aTenscTBO


https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

«IIpocemienue», 2021.

3an.4 crp.308
Pabora cun
51 AIIEKTPOCTATUIECKOTO bubnmoreka [JOK
nosist. [ToTeHiman. https://m.edsoo.ru/ff0c6f00
Pa3HocTh moTeHIIMaIOB
IIpoBoaHMKY 1
o | T
p https://m.edsoo.ru/ff0c7018
nosie. Jludnnekrpudeckas
MIPOHMIIAEMOCTD
53 DNEKTPOEMKOCTD. bubmmoreka [JOK
Konpencarop https://m.edsoo.ru/ff0c7126
bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0
. ®I': Ousuka, 10 kmacc/
OIEKTPOEMKOCTD Msxues I'.41., byxoBues
54 TUTOCKOTO KOHJICHCATOpA. B.B., Corckuit H.H. mon
DHeprus 3apsyKEHHOTO penakuueit [lapdentreBoit
KOHJIEHCAaTopa H.A., AkunonepHoe
obmectBo «3maTenscTBO
«IIpocsemenuer, 2021.
3an.3 cTp.349
[IpuHun nercTBus u
IPUMCHCHUE
55 KOHJICHCATOPOB, PR——
KOITUPOBAJILHOTO

ammapara, CTpyiHOTro
IpUHTEpA.



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DNeKTpocTaTH4ecKas
3amuTa. 3a3eMiIeHue
AIIEKTPONPUOOPOB

DIIEKTPUUYECKUI TOK,
YCIIOBHS €r0

CYIIIECTBOBAHMSI.

56 [TocrostaubIi TOK. Crna
Toka. Hampsbxkenue.

ConpoTuBieHue. 3aKoH
Owma 1751 yyacTka 1enu
ITocnenmoBarennHOE,

57 napaieNnbHoe, bubmmorexa [IOK
CMEIIAHHOE COEIUHEHNE https://m.edsoo.ru/ff0c74f0
IIPOBOJTHUKOB.

bubmuoreka [JOK

https://m.edsoo.ru/ff0c7838

®I': dusmka, 10 xnacc/
Pa6oTa 1 MOLIHOCTE Msxues I'.41., byxoBues

58 JNEKTPUYECKOTO TOKA. b.b., COTCVKgﬁ H.H. non .

3akoH J[xoyns-Jlenua. %éfﬁi?mﬁffig e
obmectBo «3maTenscTBO
«IIpocsemenuer, 2021.
3an.4 cTp.364
3akon Oma i1 TTOJTHOH
(3amiHyTOH) . bubnmoreka [JOK
59 AIIEKTPUYECKON LIEMH.

KopoTkoe 3aMbikanue.
Bceepocculickas

https://m.edsoo.ru/ff0c7ae0



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

npoBepoyHas pabora

JlaGopaTtopHnas pabota
"IlocnenoBarenpLHOE U

napajuIeIbHOE
60 COCIMHEHHUE
MIPOBOIHUKOB
"Bceepoccuiickas
poBepoyHas pabora
DNeKTpOHHAs
MPOBOAUMOCTB TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
61 COTIPOTHUBIICHUS
METAJIJIOB OT
TEMIEPaTyphI.
CBepXxnpoBOIUMOCTb
@I': dusuka, 10 kmacc/
Msxuies I'.41., byxoBues
DIeKTPHUECKUH TOK B b.b., COTCVKHﬁ H.H. nox .
62 Bakyyme. CBolicTBa penaxuuei [appertsepoii
H.A., AkunonepHoe
SJICKTPOHHLIX ITyHKOB oOmiectBo «/31aTENbCTBO
«IIpocsemenuer, 2021.
3an.2 crp.380
[ToxynpoBoaHuKH, NX
coOCTBEHHas 1
IIpUMecHas bubnuorexa [IOK
63
POBOJUMOCTb. https://m.edsoo.ru/ff0c84ae

CaoiicTBa p—n-
nepexoa.



https://m.edsoo.ru/ff0c84ae

[ToxynpoBoAHUKOBEIE
npudopHI
DJIEKTPUUYECKUI TOK B
pacTBopax U pacrjiaBax

64 AIEKTPOJIUTOB. bubnmoreka [JOK
DJIEKTPOTUTHYECKAS https://m.edsoo.ru/ff0c82ba
JIACCOIUAIIUS.

DIIEKTPOJIN3
bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae
. ®I': dusuka, 10 kmacc/
OIEKTPUIECKHH TOK B } Mskumes I'.5., Byxosies

65 razax. CaMOCTOSTEIIbHBII B.B., Corckuii H.H. nox
Y HECaMOCTOSITEIIbHBIN penakuueit [lapdperTreBoit
pa3psia. Momuaus. [lnasma H.A., Axunonepuoe

o0mrecTBO «/31aTENBCTBO
«IIpocemienuey, 2021.
3an.2 ctp.394
DIIEeKTpUUYECKHE
MpUOOPHI U YCTPOUCTBA U
66 I/Ii npaiTHqZCge butmorexa LIOK
https://m.edsoo.ru/ffOc86fc
npumenenue. [IpaBuna
TEXHHUKHU 0€301acCHOCTH
KonTposabHas pabora no
TeMe «DJIEKTPOCTATHKA.
67 ITocTostHHBIN bubmuoreka [JOK

IIEKTPUYCCKHI TOK.
Toku B pa3IU4HBIX
cpenax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

IIpoMexxyTOYHBIH
ro10BOii KOHTPOJIb.

Pe3epBHBII ypOK.

68 O0600manmui ypox 1o
temam 10 knacca
OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8f6c

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA30OBATEJIbHOM

ITPOI'PAMMBI
10 KJTACC

Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro
0011ero o6pa3oBaHus

10.1

JleMOHCTpUpOBaTh HA MPUMEPAX POIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHON HAYYHON KapTHHBI MHUpPA, B

Pa3BUTHH COBpeMCHHOﬁ TCXHHUKHU U TeXHOHOFHﬁ, B HpaKTH‘leCKOﬁ ACATCIIBHOCTH J'II-OI[GI71

10.2

Y4uThIBaTh TPAHUIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJEINe: MaTepuaibHas TOUKa, HHepIUalIbHas CUCTEMa
otcuéTa, aOCOOTHO TBEPIOE TEJI0, UACABHBIN Ia3; MOJCIN CTPOSHUS Ta30B, KUIAKOCTCH U TBEPABIX TEJ, TOUCUHBIH

AIIEKTPUYECKUH 3apsi]l — IPU pelIeHNH (PU3NUECKUX 3aau

10.3

Pacno3naBate ¢uzmyeckue sBiIeHUs (MPOLECCH) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAHWUKH, MOJIEKYJISIPHO -
KMHETUYECKOM TEOpPUU CTPOCHMS BEHIECTBA U  DJIEKTPOJUHAMUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBI)KEHUE, CBOOOAHOE MaJIeHHue Tell, IBKEHUE 10 OKPYKHOCTU, HHEPIIUS, B3aUMOJICHCTBUE TEIl;
muhdysusi, OpOoyHOBCKOE MABMKEHHE, CTPOCHHE KUAKOCTEH M TBEPABIX TeN, HM3MEHEHHe o0BhEMa Tel Mpu
HarpeBaHuM (OXJIAXKJECHUM), TEIUIOBOE DPABHOBECHE, HWCIAPECHHE, KOHJCHCAIUs, IUIaBJICHUE, KPHUCTAJUTH3AINS,
KUIIEHUE, BIQXHOCTh BO3/yXa, MOBBIIICHNUE JABIICHHS Ta3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b MEXKIY

napaMeTpamMu COCTOSAHUA I'a3a B U30IIPOLCCCAX; SJICKTpU3alHsd TCII, B3aUMOJICHICTBHE 3apgaa0B

10.4

OnucelBaTh MEXaHHYECKOE JABVKCHUC, HCIIOJIb3Yys q)HSI/IIICCKI/Ie BCJIMYHHBI: KOOpJAWHATaA, IyTbh, MNCPEMCHICHUC,
CKOpPOCTh, YCKOPCHHC, MacCa TCJjia, CHJId, HUMITYJIC TCJId, KHHCTHYCCKAA OSHCPTHA, MNOTCHUOHUAJIbHAA DSHCEPIUs,
MCXaHHUYCCKaAa pa60Ta, MCXAaHUYCCKasAs MOIIHOCTL, MpPHU ONHNCAHHWU HNPABUIIBHO TPAKTOBATH (I)I/ISI/I"ICCKI/II\/JI CMBICJI
HCIIOJIB3YEMBIX BCJIMYUH, UX 0003HAYEHUS U CAWHNIbI, HAXOJAHUTDH (bOpMy.TIBI, CBA3BIBAIOIIUE NJAaHHYIO CbI/ISI/I"IeCKYIO

BCJIIMYMHY C APYTUMH BCINYNHAMU




10.5

OnuceiBaTh HM3yYEHHBIC TEIIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHMS, HCIOIb3YS (PU3HUECKHE BEIMYUHBL:
JaBJI€HUE rasza, TeMIeparypa, CpeAHssi KUHETHYEeCKas SHEpPrusl XaoTHYECKOro JBUKEHUS MOJEKYI,
CpeIHEKBaJpaTH4HAasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEprus, padora raza, ko3QpGuiueHT
MOJIE3HOTO JIEWCTBUSI TEIJIOBOTO JIBUraTess; NpHU OMNHCAaHUU MPABUIBHO TPAKTOBAThb (PU3UYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYNH, UX 0003HAUYCHUS M €AMHHULIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JTAaHHYIO (PU3UUYECKYIO

BCJIMUUHY C APYTUMHU BCIINYHUHAM

10.6

OnuchiBaTh M3YUYEHHBIE 3JIEKTPUUYECKUE CBOMCTBA BEIECTBA U JJIEKTPUUECKHUE SIBJICHUS (IMPOIECCHI), MUCIOJIb3YsI
buznyecKkue BEIUUMHBI: 3JIEKTPUUECKUM 3apsll, dJEKTPHUUECKOoe oJie, HANpsKEHHOCTh MOJIs, MOTEHIHAN, Pa3HOCTh
MOTEHIIMAJIOB; PU OMKMCAHUU MPABUIBLHO TPAKTOBATH (PU3NUECKHI CMBICI UCIOJIB3YEMBIX BETHUUH, X 0003HAYCHHUS

" CIUHHILBI; YKa3bIBATh q)OpMyJ'H)I, CBA3BIBAOIINEC JAHHYIO (1)H31/I‘~ICCKyIO BCJIIMYUHY C APYTUMH BECINYNHAMU

10.7

AHATM3UPOBATh GUINYECKUE MPOIIECCHI U SABIICHUS, UCTIOIB3Ys (PU3NYECKUE 3aKOHBI U IPUHIIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKON HEPTUH, 3aKOH COXPAHEHHUsI UMITYJIbCa,
MPUHLMUI  CYNEPINO3ULUMA CWJI, MPUHUUII PABHOINPABUS HWHEPUUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPIrUM TEIIOBOTO
JIBUKEHHUS MOJIEKYN C aOCONIOTHOW TeMIepaTypoil, MepBBbIH 3aKOH TEPMOJMHAMUKU; 3aKOH COXpaHEHUs
AIIEKTpUYECKOro 3apsia, 3akoH KyioHa; mnpu 3TOM pa3iuuaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro

MaTeMaTUYeCKOE BbIPAXKEHHUE U YCIOBUS (FPaHULbl, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOMICTB; pa3inyarh yCIOBUS UX

0€30I1aCHOTO MCITOJIB30BAHUS B IMOBCEIHEBHOM KH3HU

10.9

BBINONHATE 3KCHEPUMEHTHI TI0 MCCIEAOBAHNUIO (DU3MUECKUX SIBICHUN M MPOLECCOB C HCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEpEHUuil; mpu 3ToM (OpMyIHpPOBaTh MpobieMy (3aJady) W THIOTE3Y Y4eOHOIro 3KCIEepHUMEHTa,

CO6I/IpaTB YCTAHOBKY U3 MPCAJIOKCHHOT'O O60pyI[0BaHI/IH, IPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

10.10

OCYU.[GCTBJ'ISITB MMPAMBIC 1 KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYHNH, IIPpHU 3TOM BBIGI/IpaTB ONTUMAJILHBIN CITOCO0

HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHU HOFpCHlHOCTCﬁ I/ISMCpCHI/Iﬁ




10.11

HccnenoBaTh 3aBUCUMOCTH MEXTy (GU3NYSCKUMU BEIHMUYMHAMHU C UCTOJIB30BAHUEM MPSIMBIX U3MEPEHUI; MPH ITOM
KOHCTPYUPOBATh yCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI MOTYYCHHONW 3aBHCHUMOCTH (U3NYCCKUX BEIUYHH B BUJC

Ta6J'II/II_[ n l"pa(bI/IKOB, ACJ1aTh BBIBOJEI 110 PE3YJIbTaTaM UCCICIOBAHUA

10.12

Cobumoiate mpaBuiia 0€30MaCHOTO TpyJAa IMpH IMPOBEIECHUU HUCCIEJOBAHMM B paMKax Y4eOHOIro 3KCIEPHUMEHTa,
y4eOHO-UCCIIEeIOBATEIbCKOM M TMPOEKTHOM JIEATEJBHOCTH C MCIOJIb30BAaHUEM HW3MEPUTENIbHBIX YCTPOHUCTB U

71a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemate pacué€rHble 3afauu ¢ SIBHO 3aaHHON (PU3MUECKONW MOEIBIO, UCHOIb3Ys (U3NYECKHE 3aKOHBI U IPUHLUIIBL;
Ha OCHOBE aHAJIM3a yCJIOBHUS 33Ja4i BHIOUPATh (PU3NIECKYIO MOJIEIb, BBIICIATh (PU3NUECKUE BEIUIHHBI H (POPMYIIBI,
HeoOX0ouMbIe JUIsl €€ peleHus], IPOBOAUTh pacu€Thl U OLICHUBATH PEAbHOCTh MOJIyYEHHOTO 3HaYEHUS (PU3UUECKOU

BCJINMYHMHBI

10.14

Pemate kauecTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHUI C OMOPOM Ha

HN3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/IIIGCKI/IC SBJICHUA

10.15

Hcnonb30BaTh MpH  pemieHWH YyYeOHBIX 3a7ad COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHH JUISl IIOMCKA,
CTPYKTYpUPOBAHHUsI, UHTEPIIPETALIUU U MPEACTABICHUS YUeOHON U HAYYHO-TIOMYJISIPHON MH(DOpMALMK, TOTy4YEeHHON

N3 pas3JIMYHbIX HCTOUHHUKOB, KPUTHYCCKU AHAJIU3UPOBATH ITOJTYyHaCMYHO I/IH(I)OpMaI_[I/IIO

10.16

[TpuBoANTE NpUMEpHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE

MPOLECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTHIA

10.17

Hcnonb30BaTh TEOpETHUECKUE 3HAHUA MO (PU3MKE B MOBCETHEBHOM JKM3HU A oOecriedeHus 0e30macHOCTH NpU
oOpaileHun ¢ npubopaMu M TEXHUYECKUMHU YCTPOICTBaMH, AJIi COXPAaHEHHUS 370pPOBbS U COONIIOJIEHUS HOPM

HKOJIOTMUYECKOTO MOBEICHUS B OKpY KaloIlIel cpeie

10.18

PabGorath B rpyrme ¢ BBIIOJHEHUEM PA3IUYHBIX COIMATIBHBIX POJIEH, MIIAHUPOBATH PA0OTY TPYIIIHI, PAIIMOHAIBHO
pacrpenensaTb 0053aHHOCTH M TUIAHUPOBATh JICATEILHOCTh B HECTAHJAAPTHBIX CHUTYyaIUsAX, aJ€KBaTHO OIICHUBATH

BKJIaJ] KaKA0TI'0 U3 YUYACTHUKOB I'pYHIIbI B PpCHICHUC paCCManI/IBaCMOﬁ HpOGJ’ICMLI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KITACC

Koxa
pasaena

Ko npoBepsiemoro iemenTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHN A

11

®duzuka -— HaykKa O HpHUpoAcC. Haquble MCTOABI
IMMO3HAaHHA OKPYXKAromero mupa. Ponn SKCIICPUMCHTA U
TCOPHUHU B IMPOLCCCE IMO3HAHUA ITPHUPOALI. SKCHepI/IMCHT

B (pu3nke

1.2

MonenvpoBanue (pU3NUECKUX SIBICHUH M IPOLECCOB.
Hayunsle runmoressl. PU3MYECKHE 3aKOHBI U TEOPUHU.
['panunel  npuMeHUMOCTH  (U3MYECKUMX  3aKOHOB.
[Tpuniun cootBercTBus. Ponmb u Mecto (u3uku B
(GOpMUPOBAHUN COBPEMEHHON HAyYHON KapTHHBI MHUPA,

B HpaKTquCKOﬁ eI TEILHOCTH JII0AEH

MEXAHHWKA

KMHEMATHKA

2.1

2.1.1

MexaHuueckoe JIBHDKEHHE. OTHOCHUTENHHOCTD
MEXaHNYECKOT O JIBHKEHMUS. Cucrema oTCcuéTa.

Tpaexropus




2.1.2

[Tepememienue, CKOpOCTh (cpemHsii  CKOpOCTb,
MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE MaTepHajbHOM
TOYKH, WX TPOCKIUU HA OCH CHCTEMbl KOOpPIWHAT.

Co)xeHue epeMeIieHUI U CII0KEHUE CKOPOCTEn

2.1.3

PaBHOMEpHOE ¥ PpaBHOYCKOPEHHOE NPSIMOJIMHEUHOE
nBwkenue.  ['paduku  3aBUCHMOCTH  KOOpPIUHAT,
CKOPOCTH, YCKOPEHHMs, NyTH U  [epeMeuleHus

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

2.14

CBoOoHOE majieHue. Y CKOpeHrne CBOOOHOTO TaJICHUS

2.15

KpuBonuHeliHoe nBHXeHHE. PaBHOMEpHOE IBUKEHUE
MaTepUaIbHOW TOYKH IO OKPYKHOCTH. YTJOBasd
CKOpOCTb, JIMHEHHass cKopocTh. llepmox wm wyacrora.

HeHTpOCTpeMI/ITCJ'ILHOG YCKOpPCHHUC

2.16

Texuuueckue yCTpOﬁCTBaI CIIMAOMETP, ABUIKCHUC

CHapsAaA0B, HECTIHBIC U PEMCHHBIC IIEPCAaAYn

2.1.7

[IpakTueckue paboTel. M3mepeHue MIHOBEHHOM
ckopoctd.  HccienoBaHue — COOTHOLIEHHS — MEXIY
MyTSAMU, TPONMJAEHHBIMM TEJIOM 3a IOCIEAOBATEIIbHbIC
paBHBIE MPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBWKECHUM C HA4YaJIbHOM CKOPOCTBIO, PAaBHOW HYIIIO.
N3yueHue IBWKEHMS IIApUKa B BA3SKOM JKHUJIKOCTH.

N3ydenue nBuxeHus Tea, OpOIIEHHOIO TOPU30HTAIBHO

2.2

JMHAMUKA




[Ipuauun otHocutenbHOCTH ['anmunes. [lepBblid 3aKOH

22l Herotona. MHepruanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIUI cynepno3uiuu Cul
Bropo#i 3akon HprloTOoHa mjisi MaTepuaibHOW TOYKH B
2.2.3 unepruanbHoit cucreme orcuéra (MCO). Tperunii 3akoH
HeloToHa 17151 MaTepuaibHbIX TOUEK
224 3akoH BcemupHoro tarotenus. Cuna Tsokectu. [lepBas
o KOCMHUYECKasi CKOpocThb. Bec Tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka
Cuina tpenus. Cyxoe tpenue. Cuia TpeHHUs! CKOJIbXKEHUS
. u cuna tperus mnokos. Koapdunuent tpenus. Cuna
o COTNPOTHUBIICHUS TPU JIBUKEHUU Tela B >KUIKOCTH WIIU
rase
227 [locTtymarenbHOE W BpallarelbHOE  JBUKEHUE
o a0COJIIOTHO TBEPJIOTO Tela
298 MoMEHT cuiibl OTHOCUTEIBHO OcH BpauieHus. lliedo
- cuibl. YcnoBus paBHOBecus TBEporo tena B MICO
2909 TexHuueckue yCTpOWCTBA: MOAIIUIHHUKY, JBUXKEHUE
o HMCKYCCTBEHHBIX CITyTHUKOB
[TpakTdeckue padboTel. 3ydeHne nBmkeHus Opycka mo
2210 HAKJIOHHOM TIOCKOCTH MOJI A€MCTBHEM HECKOIBKUX CHJI.

HccnenoBanue 3aBUCHUMOCTH CHII yupyrocTu,

BO3HUKAIOIIKUX B  JehOpMUPYEMOl  MpyXKuUHE H




pPEe3sMHOBOM 00pasiie, OT BEIUYMHBI UX JAe(hOopMallvH.
HccnenoBanue yciaoBUM paBHOBECHS TBEPIAOTO Tela,

HMCIOLICTO OCh BpAallICHUA

2.3

3AKOHBI COXPAHEHNMA B MEXAHUKE

Nmirynse MaTepUaIbHON TOYKH, CUCTEMBI
2.3.1 MaTepHaIbHBIX TOYEK. MMIyJlbC CHIIBI U W3MEHEHHUE
UMITyJIbCa Tela
3akoH coxpaHeHusi umnyinbca B HMCO. PeaxkTuBHOE
2.3.2
JIBIDKEHUE
2.3.3 Pabora cuibl
234 MOIIHOCTE CHIBI
. Kunernueckas sHeprusi MarepuaibHON TOUKH. Teopema
o 0 KMHETUYECKON SHEPTHUH
IlorenumanpHas »Heprus. IloTeHnumanbHas >Heprus
2.3.6 ynpyro negpopMupoBaHHOW HpykuHBL. IloTeHumanbHas
SHEprus Teja BOJU3U MOBEPXHOCTU 3eMIIU
[ToreHnmanbHple W HEMOTEHIHMATbHBIE CHIIBL. CBS3b
237 pabOThl  HEMOTEHIMAIbHBIX CWJI C H3MEHEHHEM
- MEXaHMYECKOW  DHEPTUU  CHCTEMBI  Tel.  3aKOH
COXpaHEHHSI MEXaHUYECKOH SHEPTHH
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS
239 TexHudeckue ycTpOWCTBa: JBHKEHHUE PAKET, BOAOMET,

KOTep, MPYXUHHBIA MTUCTOJIET




2.3.10

[TpakTuyeckue paboThl. M3yueHne cBA3H CKOPOCTEH Tem
npu Heynpyrom yzaape. MccinenoBanue cBa3u paOOThI

CHJIBI C U3MEHEHHEM MEXaHHMYSCKOM SHCPIUu TCJia

3 MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH
OCHOBHBIC TIOJIOKCHHSI MOJICKYJIIPHO-KHHETUICCKOM
3.1.1 teopuu. bpoyHosckoe npmwxkenue. uddysus. Xapakrep
JIBMKCHUS M B3aUMO/JICHCTBUS YaCTHUI] BEIIECTBA
Mogenu cTpoeHHUS Ta30B, )KHIKOCTEH M TBEPIBIX TEN U
3.1.2 OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE JTUX
MozeIen
313 Macca monekyn. KomnuectBo BemectBa. [locrosiHHas
o ABoraapo
3.1 314 TennoBoe paBHOBecue. TemmepaTypa U €€ U3MEpEHUE.
o [IIxana remneparyp Llenbcus
31 Monens wuneanbHOro raza. OCHOBHOE ypaBHCHHE
1 MOJIEKYJISIPHO-KUHETHUECKOI T€OpUH UealbHOTO rasa
AOcomoTHass  TemmepaTrypa Kak Mepa  CpeaHei
3.1.6 KHHETUICCKOW SHEPTrUU TEIUIOBOTO JIBMKCHUS YaCTHII
raza. [lIxana remneparyp KenpBuna
VpaBuenne Knanelipona — MengeneeBa. 3akoH
3L JlanbToHa
3.1.8 I"azoBbie 3akoHbl. M30mpoiieccsl B HI€aTbHOM Tra3e ¢




IIOCTOSAHHBIM KOJINYCCTBOM BCIICCTBA: n30TCpMa,

n30X0pa, n3odapa

3.1.9

TexHuyeckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10

[Tpaktuyeckue pabotsl. M3mepeHue macchl Bo3ayxa B
KJIaCCHOM KOMHare. MccnenoBanue 3aBUCUMOCTH MEXY

napamMeTpamMu COCTOSAHUA pa3spCKECHHOI'O rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMmonuHamuueckass cucrtema. BHyTpeHHsT 3Heprus
TEPMOJUHAMHYECKOM  CHUCTEMBl UM  CIOCOOBI €€

HU3MCHCHUA

3.2.2

KonnyecTBO TEIIOTH M pa60Ta. BHYTpeHHHH OHCPIusia

OJHOATOMHOI'O HACAJIbHOI'O ra3sa

3.2.3

Buael Tenmonepenaun: TEIIONPOBOAHOCTh, KOHBEKIUS,
H3JIyYEHHUE. TermioéMKkoCTh TeJa. Y nenbHas
TEINIOEMKOCTD BelllecTBa. PacuéT KOIM4YeCcTBa TEILJIOTHI

IIpu TCIIIonepeaalc

3.24

IlepBslii 3aKk0H TepmoauHamuKku. [IpuMmenenne nepsoro
3aKOHa TEPMOJMHAMUKH K H3omponeccaM. I'paduueckas

UHTepHpeTanus padoThl ra3a

3.25

TeroBble MamvHbL. [IpUHIMIBI TEUCTBUSI TEIUIOBBIX
MammH. [IpeoOpa3oBaHus dHEPruM B  TEIJIOBBIX
MammHax. KoagdunueHt noneznoro aectus (nainee —

KIIJI) rennoBoit mammnsl. [{ukn Kapao u ero KIT/1




Bropoit 3akoH TepmoamHamuku. HeoOpaTtumocTthb

3.2.6 MPOIIECCOB B NpHpoje. TerioBble  JBUTATEIIH.
DKOJIOrHuYecKre mpoodIeMbl TEIIOHEPTeTHKU
327 TexHudeckue YCTpOMCTBA: JABUIaTellb BHYTPEHHEIO
o Cropanusi, ObITOBOI XOJOIUIBHUK, KOHTUITUOHED
328 [Ipaktnueckne  pabotel.  M3mepenwe  yaenbHOU
o TETIIOEMKOCTH
ATPEI'ATHBIE COCTOSHNW S BEILIECBA. ®A30BbIE ITEPEXO/IbI
[TapooOpa3zoBanrie u KoHAcHcamus. McmapeHue w
3.3.1 KUIIEHWe.  YJenbHas  TemioTa  [apooOpa3oBaHUs.
3aBHCUMOCTH TEMITEPATYPBI KUTICHUS OT JaBJICHUS
332 AOcooTHAasT W OTHOCUTEJIbHAs BJIAXHOCTH BO3JyXa.
o Hacslensslii nap
TBépmoe Temo. Kpucrammmueckue u amopdHbie Tena.
33 3.3.3 AHM30TpONHUA CBOICTB KPHUCTAJIJIOB. Kunkue
' KpucTaiybl. COBpeMEHHbIE MaTepPHAITBI
334 [InaBneHne W KpuUcTaNIM3alMs. YJIelbHas TerioTa
o maBieHus. Cyomumarus
3.35 YpaBHEeHHE TEIUIOBOTO OaaHca
TexHUYeCKHEe yCTpPOWCTBA: TUTPOMETP U TICUXPOMETD,
336 KaJIOpUMETP, TEXHOJOTHUH TIOJNyYCHUS COBPEMCHHBIX

MarepuajioB, B TOM YHCIC HAHOMATCpUAIIOB, U

HaHOTCXHOJIOTHH




[Ipaktuyeckue  paboTel.  V3MepeHHe  BIaKHOCTH

3.3.7
BO3/yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpu3anus Tell. JJeKTpudeckuid 3apsa. JlBa Buaa
o ANEKTPUUECKUX 3apsi/10B
4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYyIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs FIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onekrpuueckoe nose. Hanpspk€HHOCTD AJIEKTPUYECKOTO
415 noss. [Ipunuun cynepno3uuuu. JInaun HanpskEHHOCTH
AIIEKTPUYECKOTO IOJIS
41 416 PaGorta cun snextpocrarnueckoro mods. [loTeHruman.
Pa3zHocTh MOTEHIIMATIOB
[IpoBOMTHUKKM W JOUDIEKTPUKH B TOCTOSTHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexrpudeckast
MIPOHHIIAEMOCTh
OnektpoéMkocts.  Kongencarop.  DnekTpoéMKOCTb
4.1.8 IUIOCKOTO  KOHJIEHCATopa. OJHEpPrus  3apsKEHHOTrOo
KOHJIeHCcaTopa
TexHu4eckue yCcTpoNCTBa: 3JEKTPOCKOIN, dJIEKTPOMETP,
419 ANEKTPOCTaTUUYECKAs 3aluTa, 3a3eMJICHUE

AIIEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYMHBIH




IIPUHTED

[TpakTuyeckue paboThl. M3MepeHHe 3IEKTPOEMKOCTH

4.1.10
KOHJICHCATOpa
IMOCTOSHHBIN SJIEKTPUYECKHUU TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYcioBus CymnecTBOBaHMS MOCTOSIHHOTO AJIEKTPUYECKOTO
o toka. Ucrounuku Toka. Cuia Toka. [TocTossHHBINA TOK
4.2.2 Hanpsokenue. 3akon Oma i1 yyacTka Lenu
123 DeKTpuvecKoe COIIPOTHUBIICHUE. VYnenbHoe
o COIMPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesIbHOe, CMEIlIaHHOe
o COCZIMHEHHUE MMPOBOTHUKOB
4.2.5 PaGota snektpuueckoro Toka. 3akon Jxoyins — Jlenna
49 4.2.6 MOUIHOCTB AJEKTPUIECKOTO TOKA
anekTpoABIKymas cuia (nainee — D/1C) u BHyTpeHHee
427 CONMpOTHUBIIEHUE HCTOYHUKA ToKa. 3akoH Oma g
o MOJTHOM (3aMKHYTOI) snekTpuueckoi menu. Kopotkoe
3aMBIKaHHE
DJEeKTpOHHAsT MPOBOIUMOCTh  TBEPABIX  METAJLIOB.
4.2.8 3aBUCHUMOCTD CONPOTHUBIICHUS METaJIOB oT
Temrneparypbl. CBepXIIpOBOIUMOCTh
429 OJIEKTPUYECKMI  TOK B BaKyyMe. CaoiicTBa
o AIIEKTPOHHBIX MTyYKOB
4.2.10 [TonympoBonnuku.  CoOCTBeHHass U MpHUMecHas




IIPOBOAMMOCTh  MOJYINpoBOAHMKOB. CBoiicTBa  p-Nn

nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI
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DJIEKTPUUYECKU I TOK B 3JIEKTPOJIUTAX.

DIEKTPOIUTHYECKAS JUCCOLMAIINS. DJIEKTPOIIN3

4.2.12

OnekTpuueckuii Tok B razax. CaMmoCTOSTENbHBIM U
HECAMOCTOSITENIbHBIA  pa3psa.  Paznuunble  THIBI

CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

4.2.13

TexHudeckue yCTpOMCTBA: AaMIIEPMETP, BOJIBTMETD,
peocraT, MCTOYHMKM TOKA, JJIEKTPOHArpeBaTEIIbHbIE
npudopsl, JJIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHBIICHHS,  BAaKyyMHBIH  JHO[J,
TEPMUCTOPBI M (POTOPE3IUCTOPHI, IMOIYTPOBOTHUKOBBIN

JUO0J, raJlbBaHHKa

4.2.14

[Tpaktuyeckue  paboTbl.  M3yueHue  cMelIaHHOTO
COEJMHEHUS PE3UCTOPOB.
N3mepenne DJIC MCTOYHMKA TOKAa U €r0 BHYTPEHHETO

COIIPOTUBJICHUA. Ha6J'IIOI[€HI/I€ QJICKTPOJIM3a
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYIHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMHUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaonoti  uanpaenennocmu. Kypc ¢(usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obOecrmieumBaeTcsi  OBIAJACHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
($yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX HPAKTHUYECKUX pPaldoT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaEcTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYECHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4CHUS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUU OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bekrop marHuTHONM wuHAyKumu. [IpuHmMn cynepno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKUWU. KapThHa JMHUA MarHUTHOMW
WHIYKIUH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHOe TI0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoielicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJib U HaIIPaBIICHUE.

Cuna Jlopenua, e€ MOysib U HanIpaBJIeHUE. [[BHKEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeEKkTOpa MarHUTHOMU
WHIYKIUU. OJIEKTPOJBIKYIAsg Cula WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYINAS CHJIA WHAYKUAW B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuo Jlenua.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHIYKLUMH. OJIEKTPOJABIKYIIAA CHJA
CaMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHBIC
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIWOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKUIMKA MAarHUTHOTO TIOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKLWH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIJIBI MHAYKIHUH OT CKOPOCTH U3MEHEHUSA
MAarHMTHOTO MOTOKA.



SIBneHne caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBACHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoOMAZHUMHbIE KOJ1€OAHUA

KonebatenbHass  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, ammumryaa u (aza kojaeOaHU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHMYECKUX KOJIEOaHUSX.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHYX/I€eHHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BeiHyKA€HHbIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHMUsL.

[lepemennpli TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ M JCUCTBYIOIIEE 3HAYEHUE CWJIBI TOKA WU
HaIIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE FIIEKTPUUECKON
DHEPrUr. DKOJIOTMYECKHE PUCKH NPU IMPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIEpe1ay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJIEOAHU.

Hab6mronenne pe3onanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUS! OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



HccnenoBanue 3aBUCMMOCTH MEPHOJA MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBIE 6OIHbL

MexaHnudeckue BOJIHBI, ycioBusd pacnpoctpaHeHus. Ilepumoa. CkopocTh
pacrpoCTpaHeHuss W JUIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HNurtepdepenius u niuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomaruutHoi BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [I[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHu4ecKue yYCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [HMAarHOCTHMKAa B TEXHHKE M MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpPaHEHHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHust U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenune nnrepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanne  CBOMCTB — JJIEKTPOMArHWTHBIX — BOJIH: OTpPaKEHHE,
IpesioMJIeHUE, MoJspu3auus, udpakuns, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrojl IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lger.



Cobuparoniie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. llocTpoeHue wm300pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMYMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuueckue yCTpPOMCTBAa M MPAKTHUYECKOE INPUMEHEHHME: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTrueckue npuOOpHI.

IlonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanrie CBONCTB U300pKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Hab6mronenune natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucrnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO PU3MBI.

[Tomyyenue cekTpa ¢ MOMOIIbI0 AUPPAKIMOHHON PEIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPUH OTHOCUTEIbHOCTH
['paHnibl  NPUMEHUMOCTHM  KJIaCCMYECKOW  MexaHuku.  [locrymartsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIIITEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.
DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTHUIBI.



CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. DHEPIHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [Tnanka cBsi3u 3HEpTUN (OTOHA C €70 YACTOTON. JHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitl A. I'. CrosneroBa. 3akOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiar
dboTorpdexra.

JlaBrienne cBeta. OnbiThl 11. H. JIeOenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapuas mopaenb aroma. [loctynatel bopa. M3nyueHune W TOTJIONIEHUE
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Buiel
criekTpoB. CIeKTp ypOBHEM SHEPrur aToMa BOJIOPO/IaA.

BosHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITyYCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Hab6nronenue mmHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCNEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUsl sjpa. OTKphITHE
panuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa



panuoakTuBHOrO wu3nydenus. CBoiicTBa anbda-, Oera-, ramMma-u3Iy4YCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT macch spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. TepmosinepHbiii cunTe3. [IpoOieMbl U MEPCHEKTHUBEI
AJIEPHOU DHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTobl HAOFOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHULI.

®dyHaameHTanpHbIe B3auMoAeicTBUs. EQMHCTBO (pr3nuecKkoil KapTUHBI MHpa.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpeKoB 4yacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHE.

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CoyHIA@ W 3BE3.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHE.

MaciraOnast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yyenuueckue nabnrooenus



HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MIPWIOKEHUHN I ONPENeIICHUS MTOJOXKEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBepHOro MOMyIapus U ipkue 3BE3IbI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O6001maoIee MOBTOPEHHUE

Ponp ¢usuku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHpPA, POJib PU3NUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHUpa, MECTO
bu3nUecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemuvie nonsamusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIb, U3MEPEHHE.

Mamemamuka: pelIEHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYTOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: snektpuueckue SBICHUS B JKUBOM MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMJIICTPSCCHUIA.

Texnonocusa: NWHUAKA DJEKTPOIIEpenad, TEHEpPAaTOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMBbI C y4ETOM aHaM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUATIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEACATCITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepekeHUs, TPaBOBBIX M OTHUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B PA3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaTbHON
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenartb pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPE3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepCcaJbHbIE y4eOHbIe eiicTBUSA
Camoopranuzamnus:

CaMOCTOSITEJIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JAacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pYAMIMH B 00JacTH
(bU3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCIIOJIb30BaTh MPHUEMBI peIIeKCHH VISl OLIEHKH CUTYyAalllH, BBIOOpa BEPHOTO
peleHus;

YMETh OLICHWBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO HX
CHIDKCHHIO;

OPUHUMATh MOTHBBI M apryMEHTBl JPYTUX NpU aHaju3e pe3yJbTaToB
JeSITEIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OpPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TpU aHaju3e pe3yJbTaToB
NeSITeTbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO JIPYTUX HA OLIHUOKH.

B mpouecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no (u3uKe A8 YPOBHS CpelHero oOmEero oOpa3oBaHUsA y OOyYaroIIUXCs
COBEpLICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, npearoiararoun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOLIETO CAMOKOHTpPOJb, yYMEHHME NIPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHHUIO e U
yCHexy, ONTHMHU3M, WHHMIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUINX CIIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy o0yuenuss B 11 kJjiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NECATEIBHOCTH IJIFOJEHU, LEJIOCTHOCTh U E€HUHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
TOYEYHBIN AJIEKTPUYECKUU 3apsifl, Iy CBETA, TOYECYHBIA UCTOUYHHUK CBETA, SIACpPHAs



MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa MpH penieHUuH (PU3NIECKux
3ajad4;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIC KOJcOaHWs M
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddekT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEHYaToro CIeKTpa aToMa BOAOPOAA, €CTECTBEHHass M HMCKYCCTBEHHAas

pPaaAnOaKTUBHOCTD,
OIIMCBbIBATb H3YYUYCHHBLIC CBOMCTBA BCIICCTBA (BJIGKTpI/I‘-ICCKI/IG, MAarduMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPOBOAUMOCTD Pa3INYHBIX cpez[) )51

AJIEKTPOMArHUTHBIEC SBJICHUS (MPOIECCHI), HCMONB3Ys (PU3HUYECKUE BEIUYUHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUECKOE HaIpPSXKEHUE, BJIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIMAST MarHuTHOrO MoJis, cuia Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD
KaTYIIKHA, SHEPTUS DJICKTPUYECKOI0O M MArHUTHOTO IIOJICH, MEPUOJ M YacToTa
KoJieOaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B Mpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINHCAHWM MPAaBUIHLHO TPAKTOBATh (HU3UUCCKHI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIBI, YKa3bIBaTh
dbopMyJIbl, CBS3BIBAIOIME JAaHHYIO (U3HYECKYIO BEIMYHHY C JPYTHMH
BEJIMUYNHAMM;

ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SBIICHUS W MPOILECCHI, HCMOJIb3Ys
(bU3uYeCKUe BEITUYUHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JIJTMHA BOJIHBI M
JacTOTa CBETA, SHEPTHUs M UMIYJIbC (DOTOHA, MIEPHO]T TIOJTypaciaaa, SHEPrus CBI3U
aTOMHBIX SIZIep, NPU OMUCAHUM TPABUIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX O0O3HAYCHHUS M €IUHMIIBI, YKa3biBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYK (U3UYECKYI0 BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEIUUMHBI,

aHAJU3UPOBaTh (DU3UYCCKHUE MPOIECCHl U SBJICHUS, UCIONb3Ys (PU3HUECcKre
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJUIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
MHIYKIWH, 3aKOH NPSIMOJIMHEMHOTIO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO YHMCIA, MOCTyJaTthl bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHE M YyCJIOBUS (TpaHUIlbl, OOJACTH)
NPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CuJjibl Amniepa u cuibl JIopeHna;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO OOOpPYyIOBaHUsS, MPOBOJIUTH OMNBIT H
(GbopMyITUpPOBATH BHIBOIHI,

OCYILIECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATh
pe3ysbTaThl MOJIYYEHHON 3aBUCHUMOCTH (PM3MUYECKHUX BEJIMYMH B BHUJAE TaOJIUIl U
rpauKoB, AeaTh BbIBOBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENBCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opyI0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (DM3MYECKOW MOJENbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 33/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

penaTh KaueCTBEHHbIE 3aa4l: BBICTPAUBATh JIOTUYECKH HEMTPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIONB30BaTh  MPU  pPELIEHMH  yduyeOHBIX  3aJady  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW W HAy4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaEMYI0 HH()OPMAIHIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MalIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBUA UX O€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;



MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IUIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINBI B PEHICHUE pacCMaTPUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne ni/mm P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 1
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHU4eCKHE U JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoseGaHms https://m.edsoo.ru/7f41c97c
MexaHU4YeCKHEe U 3JIEKTPOMArHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 1 2
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcHOBBI cIENMANIBHON Teopun 4 bubnnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubmuotexa [JOK
4.1
UICMEHTHI KBAHTOBOH ONTHIH 6 https://m.edsoo.ru/7f41c97c



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Utoro no pazgeny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;gt;;gﬁﬁmmgk
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Obo06maromiee MOBTOPEHNE 4 ngg;&fg;gﬁﬁmmn
Hroro no pasneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

ITIOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Ilnanupyembii uudgposbie
Koutpoabnbie IIpakTuyeckue
n/n Tema ypoka Bceero nepuoa/PakTnyeck oOpa3oBaTe/ibHbIE
padoThI padoThI
as xara. pecypcbl
[TocTossHHBIE MATHUTHI U KX
B3aMMO/ICHCTBHE.
M A B bubmuorexa [JOK
arHuTHOE 1oJje. Bekto
. P 1 1 yeTBepTH https://m.edsoo.ru/ff0c97
MAarHUTHON MHAYKIUU. 78
JIMHUM MarHUTHOM —
WHIYKIAN
MarHuTHo€ I0JIe
0 bubmuorexa [JOK
MPOBOJHUKA C TOKOM. OTBIT
POBOA . 1 https://m.edsoo.ru/ff0c98
Opcrena. Bzaumopeiicteue fo
MIPOBOJTHUKOB C TOKOM -
JleicTBE MAarHUTHOTO bubmorexa [JOK
TIOJIS1 Ha TIPOBOJTHUK C 1 https://m.edsoo.ru/ff0c9a
TokoM. Cuita Amnepa. c0
bu6mmoreka [IOK
. https://m.edsoo.ru/ff0cod
JlelicTBUE€ MarHUTHOTO f4
TTOJISL Ha JIBHDK H0Cs o
g ymy ®OI': dusuka, 11 xmace/
3apsKEHHYIO YacTHUILy. 1 Msixrmes T

Cuna Jlopenna. Pabota
cunsbl JIopeHua. BBogubIit
KOHTPOJIb

byxosues b.b., YHapyrun
B.M. nox penakuueit
IMapdentreBoit H.A.,
AKIMOHEpHOE 00I11eCTBO
«M31arensCcTBO



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

«IIpocsemenuey, 2021.
3an.3 cTp.26

DneKTpoMarHuTHas
nHaykuus. [Totok BekTopa
MarHMTHON MHIYKLHUU.
OJ1C nnaykiuu. 3aKoH
ANEKTPOMAarHUTHOM
unayknuu dapanes

Jlaboparopras pabota
«HccnenoBanue sBICHUS
AIIEKTPOMArHUTHOM
HHTYKITHN

bubnnoreka IIOK
https://m.edsoo.ru/ffOcal
50

NupykTuBHOCTH. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHAYKIMU. DHEPIUsl
MarHUTHOTO OJI KaTyIIKH
C TOKOM.
DNEeKTPOMarHuTHOE I0JIe

TexHuyeckue ycTpoucTBa u
UX IPUMEHEHUE:!
MOCTOSIHHBIE MArHUTHI,
3JE€KTPOMAarHUTHI,
3JEKTPOJIBUTaTENb,
YCKOPHUTEH 3JIEMEHTAPHBIX
YaCTHI, MHAYKITHOHHAS
neyb

Oo6o0maromuit ypok
«MarsuTtHoe noz’e.
DneKTpoMarHuTHas

bubnnoreka IIOK
https://m.edsoo.ru/ffOca6
00

®I': dusuka, 11 xmace/
Msxumes I'.J1.,
byxosues b.b., YHapyrun
B.M. nox penakuueit
IMapdentreBoit H.A.,
AKIMOHEpHOE 00I11eCTBO
«M3parenscTBO
«ITpocsemenne», 2021.
3an.3 crp.52

bu6nuoreka [IOK

https://m.edsoo.ru/ffOcab
82



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

10

WHIYKIUSD

KonTponbhas pabota no
TeMe «MarHutHoe mnosie.

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcad

DneKTpOMarHuTHast 58
WHIYKIIFSD -
CB0OOIHBIE MEXaHUYECKHE
KoJe0aHusl.
l"apmonuueckue bubmuorexa [JOK
11 KoJicOaHusl. Y paBHEHUE https://m.edsoo.ru/ffOcaf
rapMOHUYECKUX 06
koseOanuil. [IpeBpaiienue
SHEPTUU
@I': dusuka, 11 kmacc/
Misikumes I'.J1.,
JlaGopatopHas paGoTa byxosues b.b., qale“I/IH
«Omnpenenenue yCKOpEeHHs B.M. on p eH%KHHeH
12 [TapdentpeBoit H.A.,
cBOOOHOTO Ma/ICHUS TIPH AKITHOHEPHOS OBIIECTBO
TTOMOIITY MasITHHKA «M31aTeIBCTBO
«IIpocsemenuey, 2021.
3an.3 cTp.68
KonebaTenbHbIil KOHTYD.
CBoOosiHBIE
ANEKTPOMArHUTHBIE
KoJIeOaHUs B UJI€aTbHOM bubmorexa [JOK
13 Kosie0aTeIbHOM KOHTYpE. https://m.edsoo.ru/ffOch8

AHaJIOTUs MEXITY
MEXaHUYECKUMHU 1
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

20


https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIUA B

bu6nuoreka [IOK

14 https://m.edsoo.ru/ff0ch9
HJIcaIbHOM KO0JIeOaTeIbHOM o
KOHTYpEe —
IIpencrasnenue o
3aTyXamIUX KOJICOAHUSIX.
BoinyxaeHHbIE bubmmoreka [IOK
15 MEXaHHYECKUE KOJIeOaHusl. https://m.edsoo.ru/ffOcbb
Pe3onanc. BeinyxaeHHbie 86
3JICKTPOMAarHUTHHIC
KoJieOaHMs
bubnnoreka IIOK
https://m.edsoo.ru/ffOcbd
IIepeMeHHBIN TOK. 34
CuHycouanbHbIi OI': ®usuka, 11 kmacc/
IIEpEMEHHBIHN TOK. Msikumes I'.JL.,
16 MOLIHOCTE IEPEMEHHOTO byxosues b.b., Yapyrun
TOKa. AMHJ‘II/ITyI[HOC u B.M. nox p emiKuHeﬁ
. IMapdentreBoit H.A.,
JefCTBYIOIIEE 3HAUCHUE AKIHOHEPHOE OBIIECTED
CHWJIBI TOKA U HATPSHKEHUS «M31aTeIBCTBO
«IIpocsemenuey, 2021.
3an.1 cTp.85
Tpancdopmarop.
17 [IpousBoacTBoO, nepenaya u 2 uetBepTh
norpebdeHue
ANEKTPUYECKON SHEPTUU
YcerpolicTBo n bubnuotexa [JOK
18 MPaKTHYECKOE MPUMEHEHUE https://m.edsoo.ru/ff0cc3

SJICKTPHUYCCKOT'O 3BOHKA,

24


https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

reHeparopa HeEpEMEHHOT0
TOKAa, JTUHUMN
3JIEKTpoIepeay

DKOJOrM4eCKUe PUCKU TIpU

IIPOU3BOJICTBE

anexTposnepruu. Kynsrypa

19
WCIIOb30BAHUS
ANEKTPOIHEPTHH B
MTOBCETHEBHOM KU3HU
bubnnoreka IIOK
https://m.edsoo.ru/ffOcca
o4
MexaHan4decKre BOJIHEI,
@I': dusuka, 11 kaacc/
YCJIOBHS pacIPOCTPAHECHHUS. Msiumes L,
20 Ilepuon. Cropocts Byxosues b.5., Yapyrun
pacnpocTpaHeHus U JJTMHA B.M. oz penaxuueit
BOJIHBL. [lonepeunbie n [MapdenroeBoii H.A.,
MIPOJI0JIbHBIE BOJIHBI AKIHOHEpHOE 00IIECTBO
«3paTensCcTBO
«IIpocsemenuey, 2021.
3an.4 ctp.100
3ByK. CKOpOCTH 3BYKa. bubmuotexa [JOK
21 I'pomkocTh 3ByKa. BricoTa https://m.edsoo.ru/ffOccc
toHa. TemOp 3ByKa Oc
BHeKTpVOMarHHTHHe BOJIHBI, BuGmorexa LIOK
22 Y1 CBOHCTEA ¥ GROPOCTE. https://m.edsoo.ru/ffOccf
[IIkana 3neKTPOMarHUTHBIX o0
BOJTH
93 [TpuHIMITBI paTUOCBSI3U U

TeaeBuaeHus. Pa3putue



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

24

25

26

27

28

CPEJICTB CBSI3H.
Paguonoxkanus

O6o0maromui ypok
«MexaHnueckue u
ANEKTPOMATrHUTHBIC
KOJICOAHHMS U BOJIHEI.»

KonTposbHas padota «
DNeKTpOMarHUTHBIC
KoJie0aHUA M BOJIHBL )

IIpssmMonuneiHoe
pacrpocTpaHEeHUE CBETA B
OJIHOPOJIHOM CpeeE.

ToueuHsI HCTOYHUK CBETA.

JIyu cBera

OTtpaxxenue cBeTa. 3aKOHbI
OTpa)KE€HUs CBETA.
[TocTpoenue nzodpakeHuit
B IJIOCKOM 3€pKajie

[Ipenomienne cpera.
ITonHoe BHyTpeHHEe
otpaxenue. [IpeaensHbIi
YTOJI IIOJIHOT'O BHYTPEHHETO

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcab
82

®I': dusuka, 11 xmacc/
Msxwmes I'.J1.,
byxosues b.b., Yapyrun
B.M. nox penakuueit
[MapdenTtreBoit H.A.,
AKITMOHEpHOE 00I1eCTBO
«H3maTenscTBO

«ITpocsemienue», 2021.
3an.3 cTp.115

bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6
f8

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcd3
50

bubnuoreka [IOK
https://m.edsoo.ru/ffOcd4
e0

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcd7
f6

®I': ®usuka, 11 knacc/



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

OTpaXKEHUS

Msxumes I'.J1.,
byxosues b.b., Yapyrun
B.M. nox penakuueit
[Tapdentperoit H.A.,
AK1MOHEpHOE 00111eCTBO
«3naTenscTBO
«IIpocsemenuey, 2021.
3an.5 ctp.190

Jlaboparopnas pabota

bu6nuoreka [IOK

29 «W3mepenue mokazaresist https://m.edsoo.ru/ff0cd6
MPETOMJIEHUS CTEKIIa» 7a
JInH3bL HOC'I;pOCHI/Ie Bubmiorexa LIOK
30 Hsobpasetiii b JHSe. https://m.edsoo.ru/ffOcdd
@opMya TOHKOU JIMH3BI. le
YBennueHue JIMH3bI =
JlaGoparopHnas pabota
«OnpeneneHne ONTUIECKON
31 CuJIBl U (POKYCHOTO
paccTosiHus coOuparomien
JIMH3BD)
®OI': dusuka, 11 xmace/
Msxumes I'.J1.,
byxosues b.b., Yapyrun
Hucnepcus ceera. B.M. nox penakuueit
32 CrnoxHbIii cocTaB 6er0ro [MapdentneBoii H.A.,
cBera. L[Ber. AKITMOHEpHOE 00111eCTBO
«M3naTenscTBO
«ITpocsemenne», 2021.
3an.2 crp.202
33 WnTepdepennus crerta. 3 werBeps bu6muoreka [IOK

Hudpaxius ceera.

https://m.edsoo.ru/ffOced



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

JudpakimonHas pemeéTka

HOHepeqHOCTB CBCTOBBIX

22
bu6nmmoreka [IOK

34 https://m.edsoo.ru/ffOcf0
BouH. [Tonsipu3zanus cBeta %
OnTuueckue mpuOOpsI U
35 YCTPOWCTBA M YCIOBHS UX
0€301acHOr0 MPUMEHEHUS
bu6nuoreka [IOK
https://m.edsoo.ru/ffOcf8
62
I'paHUIIs! MpHMEHIMOCTH OI': dusuka, 11 kmacc/
5 Msxumes I'.J1.,
36 KJIACCUYECKON MEXaHUKH. Byxosues B.B., Yapyrun
[Toctynatel cienuaibHOU B.M. nox penakuueit
TEOPUU OTHOCUTEIIbHOCTH [MapdentneBoit H.A.,
AK1MOHEpHOE 00I11eCTBO
«M3parensCcTBO
«IIpocsemenuey, 2021.
3an.4 ctp.224
OTHOCHTENBHOCTH BuGmorexa LIOK
37 OAHOBPEMEHHOCTH. https://m.edsoo.ru/ffOcfa
3ameJieHne BpEeMEHH U 42
COKpAIIeHHE JTMHBI -
DHeprus U UMILYJIbC
PENATUBUCTCKON YaCTHULIBI. bubmuorexa [JOK
38 CBsI3b MacChI C SHEprHel U https://m.edsoo.ru/ffOcfc
UMITYJIbCOM. DHEPTHUs 68
MTOKOS
39 KonTponbhas padora bu6muoreka [JOK

«Ontuka. OCHOBBI

https://m.edsoo.ru/ffOcf6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTU»
IIpoMexXyTOYHBII
MOJIyT0JI0BO KOHTPOJIb

®otonsl. Dopmyna

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfe
16

®I': duzuka, 11 xmacc/
Msxkwmes I'.J1.,

40 [Tnanka. DHeprus u byxosues b.b., qap}“’FHH
UMITYJIbC (POTOHA B.M. mon peH%KHHeH
[MapdenTtreBoit H.A.,
AKIHOHEpHOE 00IIECTBO
«3narenbcTBO
«ITpocsemienue», 2021.
3an.3 crp.245
OTKpbITHE U HCCIIEI0BAHUE bubnmnorexka HOK
41 dorordpdexra. OnpiTh A. https://m.edsoo.ru/ffOcffc
I'. CroneroBa 4
3akoHsbl hoTorPdexTa.
VYpaBHeHue DitHIITeHA bubnmnoreka [JOK
42 st potoadpdexra. https://m.edsoo.ru/ff0d01
«Kpacnas rpanuia» Se
dhoTorddekra
JaBnenue cera. OnwiThl 1. bubmorexa [JOK
43 H. JIebeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04
IIEVCTBHUE CBETA ab
Texnauueckue ycTponcTBa u ®I': dusuka, 11 knace/
44 IIPaKTUYECKOE Msikues I'.J1L.,

MMPUMCHCHUC!

byxosues b.b., Yapyrun


https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

¢dboTosrneMeHT, POTOAATUHK,

B.M. nox penakuueit

CoNTHEe4YHas Oarapes, [Tapdentperoit H.A.,

CBETOIHO AKIIMOHEpHOE 00111eCTBO
«3naTtenscTBO
«IIpocsemenuey, 2021.
3an.6 ctp.278

Pemenue 3amad mo teme bu6nuoreka [IOK

45 «DNEeMEeHThI KBaHTOBOU https://m.edsoo.ru/ff0d03
OTITHUKUY 02
Mopens aroma TomcoHa.
OmnsiTel Pesepdopaa mo bubnmnorexka HOK
46 PACCESIHUIO 0-4aCTHII. https://m.edsoo0.ru/ff0d09
[InanerapHast Mmozenb la
aToma
bubnnoreka IIOK
47 [Mocrynatsr bopa https://m.edsoo.ru/ff0d0a
fa
bu6nuoreka [IOK
https://m.edsoo.ru/ff0dOa
fa
N3ny4yenue u normnoueHue OI': ®usuka, 11 xkmacc/
(GOTOHOB NpH Mepexoe Msikumes I'.JL.,
48 aTtoma ¢ OJJHOrO YPOBHsI byxosues b.b., Hapyrun
SHEPTUM Ha Apyrou. Buasl B.M. non penallcuneﬁ
[MapdentneBoii H.A.,
CHEKTpOB AKIMOHEpHOE 001ECTBO
«3naTenncTBO
«IIpocBemenuey, 2021.
3an.4 cTp.298
49 BonHoBBIE CBOICTBA bu6nuoreka [IOK

yactull. Bonnsl ne bpoiis.

https://m.edsoo.ru/ff0d0c



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

KopnyckynspHo-BoIHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHY)KJICHHOE U3JTyueHHE

OTtkpbiTHE
pPaanoakTUBHOCTU. OMBITHI
Pesepdopaa o

bu6nuoreka [IOK

50 https://m.edsoo.ru/ff0dOf
OTPEJICIICHUIO COCTaBa 42
PaIuOaKTUBHOTO -
U3ITy4eHUus
®I': dusuka, 11 xmacce/
Msixumes I'.J1.,
CaoiicTBa anbda-, 6era-, Byxosues b.b., Hapyrnu
raMMma-u3Jly4deHus. B.M. mox penaxuncit
o1 [Mapdenrneroii H.A.,
BrusiHue paagnoakTHBHOCTH A
KIIMOHEPHOE OOIIECTBO
Ha )KUBBIC OPTAHU3MBI «M3IaTeIBCTBO
«ITpocsemienue», 2021.
3an.6 cTp.298
OTKpbITHE IPOTOHA U
Zﬁg’;HZC?;OTOHH' Bubanoreka [JOK
52 p f[’ https://m.edsoo.ru/ff0d11
DNEeKTPOHHBIN U 6
MO3UTPOHHBIN OeTa-pacma. -
lN'amma-n3nydenue
DHeprus CBA3U HYKJIOHOB B
A .
;{Hpee uuepI;:Ie EeaKHHH bubmuorexa [JOK
HBII PEaKTop.
53 FICPHBIH PEaktop https://m.edso0.ru/ff0d13

[IpoGnemsbl, epcreKTUBHI,
HKOJIOTUIECKUE ACTICKTHI
SIIEPHOM SHEPrETUKH

56


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

DJIeMEeHTapHbIC YaCTHUIIBI.
OTKpBITHE TIO3UTPOHA.
MeTtoasl HaOIIOAEHUS U
perucTpanuu
3JIEMEHTAPHBIX YACTHII.

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0d0e
38

@I': dusuka, 11 kaacc/
Msxumes I'.J1.,

54 byxosues b.b., Yapyrun
Kpyrusiii cron B.M. nox penakuueit
«DyHaaMEHTAJIbHbIE [Tapdentperoit H.A.,
B3auMoiecTBU. EAMHCTBO AKIIMOHEpHOE 00111eCTBO
(bu3NIEeCKO KapTHHBI «M3n1aTenbeTBo
Mupa» «IIpocsemenuey, 2021.

3an.4 crp.322
KonTponbHas padora

55 «Slnepnas n KBaHTOELasI 4 uersepts
¢usukay. UToroBbIii
roJ10BOM KOHTPOJIb
Bup 38é31H0T0 HebA.

Co3sBesnus, spkue 3BE3/IbI,

56 [JIAHETBI, UX BHINMOE
nekenue. ComHeyHas
cucTema

®I': ®usuka, 11 knacc/

Msxumes I'.J1.,

byxosues b.b., Yapyrun
Comnnue. Conneynas B.M. nox penaxuueit

57 aKTUBHOCTb. VICTOUHUK [MapdentneBoii H.A.,

sHeprun CoJiHIIa U 3BE3]T AKIIMOHEpHOE 00111eCTBO
«M3parensCcTBO
«ITpocsemenne», 2021.
3an.3 ctp.387

58 3BE3/16I, UX OCHOBHBIE



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

XapaKTEPUCTUKU. 3BE3/1bI
rJ1aBHO
MOCJIEIOBATCILHOCTH.
BuyTtpenunee crpoenue
3B&31. COBpeMEHHbBIE
MPEJICTABICHUS O
MPOUCXOXKICHUU U
spomonuu ColHIa U 3BE3]]
Mnineunsiii [1yTe — Hama
TI'anaktuka. Ilonoxenue u
nekenue CoJiHIa B

59
TI'anaktuke. I'amakTUKH.
UYeEpHble ABIPHI B s11pax
rajJaKTHK
Bcenennas. Pasboeranue
rajmakTuk. Teopus
60 Bonpmioro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka
®OI': dusuka, 11 xmace/
Msxumes I'.J1.,
byxosues b.b., Hapyrun
B.M. nox penakuueit
Hepemennnie npoOaeMbl
61 P P IMapdenTreBoit H.A.,
acTpOHOMHH AKIIMOHEpHOE 00111eCTBO
«M31aTenseTBO
«ITpocsemienne», 2021.
3an.2 ctp.407
62 O60o0matromuii ypok. Pons

(U3HUKN U aCTPOHOMUH B




3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM,
COLIMAJIBHOM U 3THYECKOM
chepax nesaTeaTbHOCTH
YyeJioBeKa

O6o06maromuii ypok. Poib
U MecTO (PU3HUKH U

63 aCTPOHOMUH B
COBPEMEHHOU HayYHOI
KapTUHE MHpa
O6o06maromuii ypok. Ponb
¢bu3nveckoil Teopuu B
64 hopmMupoBaHUHT
MIpeJICTaBICHUM O
(bu3nueckoil KapTuHe MUpa
®I': dusuka, 11 xmacce/
OGo6maromuii ypox. Misikuues I'.JL.,
Mecto pu3HIECKoil byxosues b.b., I—IapXmH
65 KapTUHBI MUpa B 00111eM Ei\;[(i)g}?fbgelaﬂoa;ﬁ?zlf
ALY COBPEMCHHBIX AKIIMOHEpHOE 00IECTBO
€CTECTBEHHO-HAYUHBIX «M3IaTeBeTBO
MIPEACTABICHUH O IPUPOLIE «IIpocsemenuer, 2021.
3an.6 ctp.407
PesepBHblii ypok.
66 MarnutHOE€ nose.
DJIEKTpOMarHuTHast
WHTYKITAS
67 PesepBHblit ypok. OnTuka.

OCHOBBI CrIeLIHAIbHOM




TCOpHUU OTHOCUTCIIbHOCTHU

Pe3epBHbIii ypok.
68 KBanroBas ¢duzuka. 1

DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d17

84
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOIM OBPA30OBATEJIBHOM

ITPOI'PAMMBI
11 KJTACC

Kon
NMpoBepPsSIEMOro
pe3yJjbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro
0011ero oopa3oBaHus

111

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUH COBPEMEHHOI HAYyYHON KapTHHBI MUPA, B
pPa3BUTHUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHIA, B IPAKTHUUECKOMN AESITENbHOCTHU JIFOJIEH, IIEJIOCTHOCTh U €JUHCTBO

(bu3nyecKoil KapTUHBI MUpa

11.2

YYHuTHIBaThH T'paHULbI IPUMCHCHUA U3YUYCHHBIX (1)I/ISI/I‘I€CKI/IX MOZ[eJ'Ief/'Il TOYSUHBIN I-)JIGKTpI/I‘-ICCKI/Iﬁ 3apsand, aacpHas

MOJIENIb aTOMa, HYKJIOHHAsI MOJIeJTb aTOMHOTO sI/Ipa MPH PeIeHNH (HU3NIECKUX 3a/1a4

11.3

Pacnio3naBate (usmyeckue siBieHus (MPoOILECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB DJIEKTPOJAMHAMUKH U
KBaHTOBOH (PM3MKH: 3JIEKTpUUECKas IPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE AEHCTBUS TOKA,
B3aMMO/ICHICTBUE MAarHUTOB, HJIEKTPOMAarHUTHAs MHIYKIHs, 1eHCTBHE MAarHUTHOTO MOJIS HA MIPOBOJHUK C TOKOM U
JBWDKYIIUACS 3apsifl, 2JEKTPOMarHUTHbIE KoJeOaHWs W BOJIHBL, NPSMOJIMHENHHOE paclpoCTpaHEHHE CBETa,
OTpa)keHHEe, TMpeloMiIeHHe, UHTepdepeHuus, Audpakuus U MONIpU3alusg CBeTa, JUCIEPCHS  CBETa,
¢dorornexkrpuyeckuilt 3pdext (porodPdexr), cBeToBOE NaBiICHHE, BOSHUKHOBEHHE JMHEMYATOro CIEKTpa aroma

BOAOpPOJa, CCTCCTBCHHAA U HCKYCCTBCHHAA PaIMOAKTHBHOCTD

11.4

OnuceiBaTh HN3YYCHHBIC CBOMCTBaA BE€IICCTBa (SHeKTpI/I‘—IeCKI/Ie, MAariuMTHbBIC, OITUYCCKHUE, OJICKTPHUYCCKYIO
MMPOBOAUMOCTDL PA3JIMYHBIX CpCI[) U DJICKTPOMAIrHUTHBIC ABJICHUA (HpOL[CCCBI), HCIIOJIb3Y4 (I)I/I3I/I‘-ICCKI/IC BCIIMYHUHBI:
BHCKTpI/I"ICCKI/Iﬁ 3apsan, Cuiia TOKa, 3JICKTPUYCCKOC HANPSAXKCHUC, 3JSJICKTPHUYCCKOC COIPOTHUBIICHUC, PA3HOCTH

noteHimanos, DJIC, pabora Toka, WHAYKIMS MarHUTHOTO TOJs, cwiia Amriepa, cwia JlopeHia, HHIYKTUBHOCTh




KaTYyIIKW, 3HEPTusl JIEKTPUUYECKOrO0 W MArHMTHOTO IMOJIeH, MepHoa M yacToTa KojeOaHUil B KosebaTeabHOM
KOHTYpE, 3aps/l U CHJIa TOKa B IPOIECCe TAPMOHMYECKUX JIEKTPOMAarHUTHBIX KoJieOaHuil, (pokycHoe paccTosiHuE U
ONTUYECKAasl CUJIA JIMH3bI, IPU ONMCAHUU IIPABUIBHO TPAKTOBATh (PM3NYECKUN CMBICI UCIOJIB3YEMbIX BEINYHMH, UX
0003HaueHUsI M EIUHHULBI; YKa3bIBaTh (DOPMyJIbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C JIPYIHMMHU

BCJIMYHUHaAMU

115

OnuceiBaTh HM3yYEHHBIE KBAHTOBBIC SBJICHHUS M IPOLECCHI, HCIONb3Yys (U3MUECKHUE BEIUYMHBI: CKOPOCTb
9JIGKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA, SHEPTUS M MMITYJIbC (OTOHA, MEPUO]I MOJIypaciajia,
SHEPrusl CBA3M aTOMHBIX SJ€p; MPU ONHUCAHUU IPABWIBHO TPAKTOBaTh (U3MUYECKUH CMBICI HMCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHHULIBI, YKa3bIBaTh (POPMYJIbl, CBSA3bIBAIOIIME JAHHYIO (U3NYECKYIO BEJIUUYMHY C

APYTUMH BCIIMYMHAMUA, BEIYHUCIIATh 3HAYCHUC (1)I/I3I/I‘IGCKOI>'I BCINYHUHBI

11.6

AHanu3upoBath (hU3MUECKHUE MPOLECCHl U SIBICHUS, UCIONB3Yys (DU3MUECKHe 3aKOHBI M MPHUHIMIBLL: 3aKoH Owma,
3aKOHBI TOCJIEIOBATEIBHOTO W MAapaUICIbHOTO COCTUHEHHS NPOBOJHHUKOB, 3akoH Jxoyns — JleHma, 3akoH
AJIEKTPOMArHUTHOW WHAYKIMH, 3aKOH TPSIMOJIMHEHHOTO PAacCHpOCTPAaHEHUS CBETa, 3aKOHBI OTPAXKCHHUS CBETA,
3aKOHBI NPENIOMJICHHsI CBeTa, ypaBHeHHe OifHITelHa ans ¢otodddekra, 3aKOH COXpAaHEHHS IHEPrUuu, 3aKOH
COXpaHEHHUsI UMIyJIbCca, 3aKOH COXPAHEHHUS OHJIEKTPUUECKOTO 3apsijia, 3aKOH COXpPAaHEHHsS MacCOBOTO 4YHCIIA,
noctynarel bopa, 3aK0H pagnoaKTUBHOTO paciaaa; Mpu ATOM pa3indaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0

MaTeMaTUYeCKOEe BbIPAKEHUE U yCIIOBUS (TPaHMIIbI, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeIleJ'ISITB HampaBJICHUEC BCKTOPAa MHAYKIHWHW MAarHuTHOI'O ITOJIA INPOBOAHHWKA C TOKOM, CHJIbI AMnepa 1 CHJIbI

Jlopenua

11.8

Ctpouth 1 onuckiBaTh U300pa’KEHUE, CO3aBAEMOE MIJIOCKUM 3€pKajIoM, TOHKOW JIMH30M

11.9

BBINONHATE AKCIEPUMEHTHI 110 MCCIEA0BaHNI0 (PU3NUECKUX SBJICHUM U MPOLECCOB C MCIOJb30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpEHUi; mpu 3ToM (opMynIupoBaTh IpobiieMy (3ajady) U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa,

CO6I/IpaTB YCTAaHOBKY U3 MIPCAJIOKCHHOT'O o60py11013aH1/151, IPOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTL BBIBOJbI

11.10

OCYHIGCTBJ'IHTI) IpsAMbIC WU KOCBCHHBIC HW3MCPCHUA (1)I/ISI/I'-ICCKI/IX BCJIIMYHMH, IIPpU 3TOM BI)I6I/IpaTI) ONTHMAaTbHBIN

CII0c00 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKH HOFpGIJ.IHOCTCfI I/ISMepeHI/Iﬁ




11.11

HccnemoBaTh 3aBUCMMOCTH  (PM3UYECKMX BEJIMYUH C UCHOJIB30BAaHUEM TIPSIMBIX H3MEPEHUH; TPH OSTOM
KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3NYECCKUX BEIUMYMH B BHJIC

Ta6J'II/II_[ n l"pa(bI/IKOB, ACJ1aTh BBIBOJEI 110 PE3YJIbTaTaM UCCICIOBAHUA

11.12

Cob6mronaTs nmpaBuia 6€30MacHOTO TPyJAa MpU MPOBEACHUU UCCIEAOBAaHUN B paMKaX y4eOHOro 3KCIEPUMEHTA,
y4ueOHO-UCCIeA0BATENbCKOW U MPOEKTHOM JAESITENIbHOCTU C HMCHOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB H

1a60paTopHOro 000pyIOBaAHUS

11.13

Pemarb pacuérHble 3a/1a4u C SIBHO 3a/1aHHOM (PU3NYECKON MOJIETIBIO, UCTIOJIB3YS (PM3UUYECKUE 3aKOHBI U TPUHIIMIIB;
HAa OCHOBE aHalM3a YCIIOBUS 3aJa4d BBIOMPATh (U3WYECKYI0 MOJICNb, BBLICIATh (U3HUECKHUE BEIHYUHBI U
dbopmysel, HEOOXOAUMBIE JJIsl €€ PEIICHMs], TPOBOJIUTh PACUETHI U OLIEHUBATh PEATBHOCTD MOJIYYEHHOTO 3HAYCHHS

buznYecKoil BETUYMHBI

11.14

PemaTte kauecTBEHHBIE 3a7]a4M: BBICTPAUBATH JOTMYECKH HEIIPOTUBOPEUMBYIO LIEMIOYKY PACCYKACHUN C ONOPOM Ha

HN3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/IIIGCKI/IC SBJICHUA

11.15

Hcnonb30BaTh Mpu pemieHUH YYeOHBIX 3a/Jad COBpEMEHHBbIC WH(OPMAIMOHHBIC TEXHOJOTHH JIJIs TIOWCKa,
CTPYKTYpUPOBAHMSI, WHTEPIpETAllM M TMPEJCTaBICHUs Y4YeOHOM M HAYYHO-TOMYJSIPHOM HH(pOpMAIHH,

HOqueHHOﬁ N3 pas3JIMYHbIX HCTOYHHUKOB; KPUTHYCCKU AHAJIU3UPOBATH ITOJTYHACMYTO HH(bOpMaHHIO

11.16

O0OBACHATH ITPUHIIUIIBL JEHCTBUA MallliH, HpI/I60p0B N TCXHHUYCCKHUX yCTpOP’ICTB; pa3jindatb YCIOBUSA HX

0€30I1aCHOTO MCITOJIE30BAHUS B IMOBCEIHEBHOM KH3HU

11.17

[TpuBOANTE MpUMEPHI BKJIAZA POCCHUICKMX U 3apyOeXHbIX yU€HBIX-(DU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE

MPOLECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTUYECKHUE 3HAHUS MO (U3UKE B MOBCETHEBHOM KM3HM JUIsl oOecriedeHus: 0e30MacHOCTH MpU
oOpailleHun ¢ npubopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAaHEHHUsS 3JI0pPOBbS U COOJIIOJIEHUS HOPM

9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKarollen cpeie

11.19

PaboTath B rpymnmne c BBINOJHEHHUEM Pa3IMYHBIX COIHAJBHBIX POJIEH, MIIaHUPOBaTh paboTy TIPYMIIbI, palMoOHAIBEHO
pacrpenieNiaTh O0s3aHHOCTH U IJIAaHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYallUsX, a/IeKBATHO OLIEHUBATh

BKJIAJ] Ka’KAOT'0O U3 YHaCTHHUKOB I'PYIIIILI B PCHICHUEC paCCManHBaeMOﬁ HpO6HeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Kon
pa3iena

KoanposepsieMmoro 3jieMeHTa

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

4

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

ITocTossHHBIC MAarHuThlI. B3aHMOHCﬁCTBHe

IIOCTOSAHHBIX MAarHuTOB

4.3.2

MarnutHoe nose. BekTop MarHUTHOM HHIYKLHH.
[Ipunnun  cynepnosuuuu. JIMHMM ~ MarHUTHOU
uHaykuud. KapTuHa NMHMM MarHUTHOW HMHIYKLHH

I10JIA ITIOCTOAHHBIX MarHuTOB

4.3

4.3.3

MaruutHoe mMoJie NpPOBOAHMKA C TOKOM. KapTtuHa
JIMHUM 101 JUIMHHOIO IIPSMOrO INPOBOJHHMKA U
3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHUKA, KAaTyIIKH C
TOKOM. OngwIT Opcrena. BzaumopeiicTBue

IMPOBOAHUKOB C TOKOM

4.3.4

Cuiia Amriepa, €€ MOJTyJIb ¥ HalpaBJICHHUE

4.3.5

Cuna JlopeHma, €€ MoOayJdb H HalpaBJICHUE.
JBr>xeHHe 3apsHDKEHHOM YacTUIbI B OJAHOPOJHOM

MarHuTHOM noJie. Pabora cumsr Jlopeniia

4.3.6

SIBneHue IIEeKTPOMAarHUTHON UHAYKIIUH




4.3.7 [ToTok BEeKTOpa MArHUTHON MHIYKIIMH
SQJIC UHIYKIWH. 3akoH 3JIEKTPOMArHUTHOMN
438 nHaykuuu Papanes
Buxpesoe snekrpuueckoe nojne. 9JC uHaykuuu B
4.3.9 MIPOBOJIHUKE,  JABWXKYIIEMCS  IOCTYIAaTE€IbHO B
OJIHOPOJHOM MarHUTHOM II0JIC
4.3.10 [IpaBuno Jlenna
NunyktuBHocTh. SBiaenue camounaykiuu. IC
4311 CaMOUHYKIIUU
4.3.12 DHeprus MarHUTHOTO MOJIs1 KaTYLIKH ¢ TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T0JIE
TexHuyeckue YCTpOWCTBA: IOCTOSHHBIE MArHHTHI,
4.3.14 ANIEKTPOMArHuThl,  3JIEKTPOJABUIATENb, YCKOPHUTEIN
AIIEMEHTAPHBIX YACTHUI, MHIYKIIMOHHAS MeYb
[IpakTuueckue padboTel. 3yueHne MarHuTHOTO TOJIS
KaTymku ¢ TokoM. MccnemoBanue —neicTBUS
4.3.15 MIOCTOSSHHOTO ~ MarHuTa Ha paMKy C TOKOM.
HccnenoBanue SIBIICHUS AIEKTPOMArHUTHOU
WHIYKITAH
5 KOJIEBAHUS 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
51 Komnebarenpuast cucrema. CBOOOAHBIE KOI€OAHUS.

5.11

FapMOHI/IquKI/IC KoJIeOaHMSI. Hepno;[, qacToTa,

aMITuTyna u (paza Kojaedbanmit




512 [IpyxuHHBI MassTHUK. MaTeMaTU4eCKUil MaSTHUK
YpaBHeHue FapMOHUYECKUX KoJIeOaHUH.
513 Kunematnueckoe ©  JAMHAMHYECKOE  OIKMCAHUE
K0J1e0aTEeIbHOTO ABMXKEHUS
[IpeBpamienye  SHEpPruM  OpU  TAPMOHHYECKHX
14 konebanusax. CBsi3p  aMIUIMTYyAbl  KoJeOaHMi
>L MCXOIHOW BEIMUYMHBI C aMIUIUTyAaMU KojeOaHuil eé
CKOPOCTH U YCKOPEHUs
KonebarenbHbrii KOHTYP. CBobonHbIC
DIIEKTPOMArHUTHBIE  KONEOAaHHS B UCATBHOM
5.1.5 KoleOaTeIbHOM  KOHTYpe.  AHAJIOTHUS  MEXIy
MEXaHUYECKUMU u AIIEKTPOMArHUTHBIMH
konebanusmu. ®opmyrna Tomcona
16 3aKOH  COXpaHEHMs] DHEPruh B  HUACAIHLHOM
>L KoJ1e0aTeIbHOM KOHTYpE
BreinyxaeHHbIe MEXaHUYECKUE KoJIeOaHusl.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbIHyX/1eHHbIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.
ITlepemennbiii Tok. CHHYyCOMJANbHBIA IEPEMEHHBIN
5.1.8
TOK.
MoMmHOCTh NEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U
519 JeHCTBYIOIEEe 3HAUECHHNE CHITHI TOKA M HATIPSKCHHS
£ 110 Tpanchopmarop. IlpousBoacTBo, Tmepenavya

HOTpC6HeHI/Ie SHCKTquCCKOﬁ OHCPTHUHU.




OKOJIOTUYECKHME  PUCKH  IPH  IPOU3BOJCTBE
NEKTPUYECKON 3Hepruu. KynbTypa MCIONb30BaHUA

SJICKTPOSHEPIU B HOBCGHHCBHOﬁ KHU3HU

5.1.11

Texuuueckue yCTpOMCTBa: ceicmorpad,

AIIEKTPUYECKUI 3BOHOK, TMHUU 3JIEKTponepead

5.1.12

[TpakTuyeckue pabotel. MccienoBanue 3aBUCIMOCTH
HepuoJia MajblX KojaeOaHi rpy3a Ha HUTH OT JUTMHBI
HUTH U Maccel rpysa. MccnenoBanue nepeMeHHOro
TOKa B LENU U3 IOCIEN0BAaTEIIBHO COCINHEHHBIX

KOHJIEHCATOpa, KaTyIIKH U Pe3ucTopa

5.2

MEXAHNUYECKUA

E 1 DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHu4eckre BOJIHBI, YCJIOBHS PacIHpOCTpaHEHUS.
[Tepuon. CkopocTh pacnpoCTpaHEHUss U JAJUHA

BOJIHBI. HOHCpC‘IHLIC " IPOAOJIbHEIC BOJTHBI

5.2.2

WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH

5.23

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Beicora

toHa. TemOp 3ByKa

524

DJEKTPOMarHUTHHIE BOJHBL. Y CIOBHUS W3JIy4CHHUS
JJIEKTPOMATHUTHBIX BOJH. B3auMHasg opueHTanus
BeKTOpoB E, B M v B 21I€KTpOMarHUTHOHW BOJIHE B

BaKyyMe

525

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTPaKEHUE,
MpEeIOMIIEHUE, noJIsipu3anus, nudpakmus,

untepdpepeniys. CKOPOCTb  3MEKTPOMArHUTHBIX




BOJIH

5.2.6

[[lkama »1EKTPOMAarHUTHBIX BOJH. I[IpumMeHnenue

SJICKTPOMArHMTHBIX BOJIH B TCXHUKC 1 6LITy

5.2.7

HpI/IHL[I/IHBI paaruocCBA3n n TCIICBUACHUS.
Pa,I[I/IOJ'IOKaHI/ISI. BHCKTpOMaFHI/ITHOC 3arpsA3HCHHUC

OKPYXaIOIIEH Cpeabl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJbTPAa3BYKOBas JMAarHOCTUKA B
TEXHUKE M MEIULUHE, pajxap, PpaauOIPUEMHUK,

TeJIEBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

OIITHUKA

5.3.1

[IpsmonuHeiiHOE  paclpoCTpaHEHHWE  CBETa B

OJHOPOAHOM cpene. JIyu cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.

ITocTpoenue n300pakeHHit B IIIOCKOM 3epKajie

5.3.3

HpeJ'IOM.]'IeHI/Ie CBETa. 3aKOHBI IPEJIOMJICHUST ~ CBCTA.

AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

5.34

[lonmHoe BHyTpeHHee oTpaxenue. lIpenenbHbIl yron

IMOJIHOT'O BHYTPCHHETO OTPAKCHUA

5.35

Hucnepcust cBera. CioxHBIA cocTaB 0eoro cpera.

LBet

5.3.6

CobOuparonue W paccewBarolue JTHH3BL. TOHKas
nuH3a. DokycHOe paccTosHME M ONTHYECKas cuiia

ToHKOM JMH3bL. IlocTpoenune wu300pakeHHil B




COOMparONIMX M paccenBarolnx JmH3ax. Dopmyna

TOHKOM JIMH3BI. Y BEIMUCHHE, JaBacMOEe JTHH30M

5.3.7

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH

5.3.8

Wntepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
YcnoBust HaOIIOIEHUSI MAKCHMYMOB U MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX

KOT'€pCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmus  cBeta. JudpakuuoHHas pemérka.
YcnoBue HAOMIOACHHS TJIABHBIX MAaKCHMYMOB IpH
NaJeHUuU MOHOXPOMAaTH4ECKOTO cBeTa Ha

TU(PPaKINOHHYO PEIIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

Texnuueckue YCTpOWCTBA! OYKH, ayna,
¢doroanmapar, NPOESKIMOHHBIN anmapaT, MUKPOCKOII,
TEJECKOI, BOJIOKOHHAsl OITHUKA, JAUPPAKIHMOHHAS

peméTKa, oJsIpon g

5.3.12

[TpakTueckue paboThl. V3MepeHue moKazaTens
MIPETOMIICHUS. Uccnenosanue CBOMCTB
n3o0paxeHnii B nuH3ax. HaOmropeHue aucrepcuu

CB€Ta

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHuibl TPUMEHUMOCTH KJIACCUYECKOW MEXAHUKHU.
[Toctynatet TEOpUH OTHOCUTEIBLHOCTH:

HWHBApUAHTHOCTb MOAYJIA CKOPOCTH CBCTA B BAKYYMEC,




MIPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHUTEIHLHOCTD OAHOBPEMECHHOCTH. 3aMe,I[J'IeHI/I€

02 BPEMCHH U COKPAIICHUE JITHHBI
6.3 DHeprus 1 UMIYJIEC CBOOOTHON YaCTHUIIBI
CBsi3p Macchl € PHEPTUEH U UMITyJIBCOM CBOOOIHOM
o4 YacTULIbl. DHEPrusl MOKOsi CBOOOIHOMN YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OITTUKU
®oronsl. Dopmyna [lnanka cBs3u sHEprun GOTOHA C
rid €ro YacTOTON. DHEPrusi U UMITYJIbC (POTOHA
OtkpeiTHe U uccnenoBanue ¢Gorodddexra. OnbITH
rl2 A.T'. CroneroBa. 3akons! hoTorhdexra
7.1 VYpaBuenne  OiHmTelHa g dorodddexra.
113 «KpacHnas rpanuna» porosddexra
7.1.4 Jasnenue cera. OnwiTel [1.H. JIeOenena
7.15 XUMHYECKOE JIEWCTBUE CBETA
TexHuuyeckue yCTpOiiCcTBa: (hoTOdIEMEHT,
110 doTonaTumK, conHeyHas Garapes, CBETOINO
CTPOEHUE ATOMA
Mopnens atoma Tomcona. OnbiTer Pezepdopaa mo
7.2 7.2.1 HCCIJIEJOBaHMIO CTpOeHMsI aToma. [InanerapHas
MOJIeJTh aToMa
7.2.2 [Toctynater bopa. W3znydeHne ©  TOTJIOMICHHE




(GOTOHOB Tpu mMepexoje aromMa C OJHOTO YPOBHS
sHeprun Ha Jpyroil. Bunel cnektpoB. Cnektp

YpOBHEH 3HEpruH aToMa BOAOPOIa

7.2.3

BonHoBeie cBoiicTBa wactuil. BosHbl ne bpoiiis.
Kopmyckymsipao-BostHOBOM  yanusm.  udpaxius

SJICKTPOHOB HAa KpUCTaLJIaxX

7.2.4

CnonTanHOe nu BBIHYXXICHHOC HU3Ty4YCHHUC.

YCTpoHCTBO M TPUHIIMIT PAOOTHI JIazepa

7.2.5

TexHudeckue yCTpPOWCTBA: CIEKTPAJIbHBIA aHAIU3

(cTIeKTpOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTueckue pabotel. HabmioneHue muHeidaToro

CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl Ha0Jt01eHus u perucTpanuu

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OtkpbiTHe paguoakTuBHOCTH. OnbiTel Pesepdopna
[0  ONpENENECHUI0  COCTaBa  paJWOaKTHBHOIO
u3nydenus. CpoiictBa anmbda-, Oera-, ramma-
u3My4yeHus. BimsHue paanoakTHBHOCTH Ha >KHUBbBIE

OpraHU3MBbI

7.3.3

OTkpbITHE TPOTOHA U HEWTpoHA. HykinoHHas monens
anpa leiizenbepra — VBaHenko. 3apsa szapa.

Maccosoe uncio sapa. M3oronsl

7.3.4

Anbda-pacniaa. DIeKTPOHHBINA U TO3UTPOHHBIN OeTa-




pacnana. ['amma-uznydeHue. 3aKOH PaMOAKTUBHOTO

pacmaja
DHeprusi CBSI3M HYKJIOHOB B sijipe. SljepHbIe CHUIIBI.
735 HedexT maccel smpa
7.3.6 S nepublie peakuuu. JleneHue u CUHTE3 Alep
Snepubiii  peaktop.  TepMoOsnepHBIA  CHUHTE3.
7.3.7 [TpobnemMbl M TEPCHEKTUBBI SACPHONW HHEPTETHKH.
DKOJIOTHYECKHE aCMEKThI s,IePHON SHEPTETHKU
OnemeHTapHble 4acTUIbl. OTKpPBITHE MO3UTPOHA.
738 OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS
TexHudeckue  yCTpOWCTBa:  JO3UMETpP, Kamepa
739 Bunbcona, siiepHblil peakTop, aToMHas 6omOa
[Ipaktueckue pabotel. MccnemoBaHue TpPEKOB
7340 yacTull (110 roTOBBIM (hoTorpadusim)
DJIEMEHTHI ACTPOOU3UNKNU
Bun 3BémHoro Heba. Co3Be3mus, sSpKue 3BE3MDI,
8.1 TUTAHETHI, UX BUJIUMOE JIBIDKCHUE
Conneunas cucreMa. IlmaHeTsl 3eMHOM TIpyNIbI.
8.2 [I1aHeThI-TUTAHTBI U WX CIOYTHUKH, KaplIUKOBBIC
mianeTsl. Masblie Tena CoTHEeUHOU CUCTEMBI
Comnnie, Qorochepa u armochepa. CosHeuHas
8.3 AKTUBHOCTh
8.4 Ncrounuk sneprun ConHLA U 3BE3]T
8.5 3BE31bI, WX OCHOBHBIE XapaKTEPUCTHKU: Macca,




CBETUMOCTb, PAJINYC, TEMIEpaTypa, WX B3aUMOCBS3b.
JnarpaMmMa «CHEKTpaJIbHbIA KJIACC — CBETHUMOCTBHY.
3BE3abI IVIAaBHOW IIOCJIENOBATEIHLHOCTU. 3aBHCUMOCTH
«Macca — CBETHMOCTb» JUIi 3BE3d  IJIaBHOM

OoCICA0OBATCIIBHOCTHU

8.6

Buytpennee  crtpoenue  3BE€31.  CoBpeMeHHbIE
MPEJACTABICHUS O TMPOUCXOXKICHUM U  SBOJIOIHU

ComHia u 3BE311. DTallbl )KU3HU 3BE31T

8.7

Mneunslii Ilyte — nHama ['anaktuka. CrnupanpHas
cTpykTypa ['aakTuku, pacupeneiieHue 3BE31, ra3a u
neui.  Ilonoxkenme wu  gBumxenne ConHuoa B
[anaktuke. Ilnockas m cdepuueckas MOICHUCTEMBI

I"amakTukn

8.8

Tuner ramakTuk. PaguworamakTuku u KBa3apkhl.

YEpHble ABIPHI B s1/Ipax rajJakTHK

8.9

Bcenennas.  Pacmmmpenne  Bcenennoil.  3akoH
Xab0ma. Pasberanue ramaktuk. Bo3spacT m paamyc
Bcenennoit, Teopuss bonpmoro B3peiBa. Mopenb

«ropsuer BeenenHoi». PennkroBoe nsnyueHue

8.10

MacuirabHas CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnsie po0IeMbI

ACTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®dwusuka, 11 xknacc/ Mskumes I'.J1., byxosues b.b., Hapyrun B.M. niox
penaknueti [TapdenteeBoii H.A., AknmonepHoe o6mecTBo «3maTenscTBO
«IIpocsemenuey, 2025

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA

Msxuies I'.4., ByxoBues b.b., Corckuit H.H., Hapyrun B.M. ®u3uka
(6a30BbIi ypoBeHb). 11 kimacc. - M., [Ipocsemenne, 2021

[[Tatanuna A.B. Pabouune nporpammel. @usuka. [IpeameTnas muHus
yueOHnKoB cepun «Knaccuueckuii kypey. 10-11 knaccsl. - M.:
[Tpoceemenue, 2021

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

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

OTkpeiTas ¢usuka http://www.physics.ru/courses/op25part2/design/index.htm

dusuka.ru http://www.fizika.ru/

DeKTpOHHBIN yueOHUK dusuku http://www.physbook.ru
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