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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOU Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepkanue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyuyeHnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-ACSATEIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOy4eHHs, a TakXKe YYHUTHIBAET HEOOXOAMMOCTH peaM3alUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
OMPENICNAIOTCA OCHOBHBIC 1€ M3y4ueHHs (PU3UKU HA YPOBHE CPEIHErO OOIIEero
oOpa3oBaHus, TNIAHUPYEMbIC PE3yJbTaThl OCBOCHHUS Kypca (PU3MKU: JIMYHOCTHBIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOUYACT:

® [UIaHUPYEMBbIC PE3YJIbTAaThl OCBOEHUS Kypca (U3UKH HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 110 T'0J1aM O0Y4YCHUS;

e cojepx)aHue yueOHOro npenmera «Pu3nkay mo rojgaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoapHBIN Kype GU3NKH — CHCTEeMOOOpa3yomui
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe IHEPreTUKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TIOJIY4EHHUs] HOBBIX MaTEpHaJiOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne Qu3nKkd BHOCUT OCHOBHOM BKJIaJd B (POpMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METOJI TO3HAHUS MPY BHITIOJITHEHUHA UMH YI€OHBIX HUCCIICIOBAaHUH.

B ocHoBy Kypca ¢u3MKu 4y ypOBHS cpefaHero oOmiero oOpa3oBaHUs
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KakK IPUHIMUIBI €r0
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTe€pHUH, BEIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTHYECKUMU ITPOOIeMaMHu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3zoBaHusl SABIAIOTCS (pusmueckue Teopuu (GopMHpOBaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOAX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPAaTOPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa3oBaTeNpHOrO IMpoliecca MCXOAS U3 OCOOEHHOCTEW IUIAHUPOBAHUA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasjiena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKu AOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAaHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE IS YUYCHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (¢dopMupOBaHHE HWHTEpeca MW CTpEeMJICHHS OOYYalOIIUXCS K HaydHOMY
U3YUYCHUIO TPUPOJBI, PAa3BUTHE WX HHTCIICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (GOpMHPOBaHHE HAYYHOTO MHUPOBO33PEHUS] KaK pe3yjbTara H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAITBHBIX 3aKOHOB (PU3UKH;

e (dopmMupoBaHHE YMEHUH OOBSACHATH SBICHHUS C HCIOJb30BAHUEM
(bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHHE MPEACTABICHUN O POy (DU3UKH [JIT PA3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHeM CIeAYIONNX 3a1ad B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:



e mpHOOpEeTEHHWE  CHUCTEeMBl  3HaHHMM 00  oO0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AJIEMEHTHI acTPO(DU3HKHY;

e (dopmupoBaHre yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHUA  JUIS
OOBbsICHEHUS (PU3MYECKUX SBICHUHW B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

® OCBOEHHME CIOCOOOB pEHIEHUS PA3MYHBIX 3aJad C SBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOAPa3yMEBAIONIMX CAMOCTOSTEIHHOE
co3gaHue (pU3NYECKOW MOJEIH, aJIeKBATHON yCIIOBUSAM 3aJ1a4H;

e mOHUMaHUE (U3MYECKHMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

® OBJAJCHHE METOJAAMH CAMOCTOSITEIBHOIO IUIAHMPOBAHUS M IMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

® CO3[]aHUE YCIIOBUMW ISl Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JadopaTOpHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayuneie mMeTOnBI NMO3HAHMUS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeOHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeitHoe  nBwkeHue. JIBMKEHHE  MATEpUAIIBHOW TOYKHA IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpeIayun.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenue aBwKeHUs Tena, OpPOIIEHHOrO MOJ YIiOM K TOPU30HTY M
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yyenue nBUKEHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuita conpOTUBIIEHUS MPU JIBUX)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[ToctynarensHoe 1 BpaliaTeabHOE ABMXKEHNE aOCOIIOTHO TBEPIOTO TENa.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: NOALINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJIECUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3yuyenue nBumxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B INPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaabHOM TOYKHM (Te€na), CUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMIynbC cuibl 1 U3MEHEHHME HMITyJIbCa TEla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pa6ora cuibl. MOIIHOCTH CUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUMU.

[ToTrennmansHas DHEPTHUSL. [ToTeHnmansHas SHEPrUs YIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Tena  BOJIM3H
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  cuibl.  CBsa3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPaHEHUs] MEXAHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCcTpOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: BOAOMET, KOMED,
NPYKUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeneil. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.



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

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJACaIbHOrO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHe M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHu4ecKkue yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, niuocTpupyromas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS MJICAJBbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY TTapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpEeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAS TEIJIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHue mepBOoro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh IPoIIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo



nercTBus TemwtoBo mammHbl. [{ukn KapHo m ero ko3¢ UIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEpPrHM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT 1Mo anuabaTHOMY pAaCIIUPEHHIO0 BO3ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSE BHYyTPEHHETO CTOPAaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HaceimeHHsli map. YxaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayum3aius. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka



OnexTpuzaumst Tel. ODJEKTpUYeCKWil 3apsn. JlBa BHIA 3IEKTPUYECKUX
3apsAnoB. IIpOBOOHUKH, IOUAJIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
Onektpuueckoe mnone. Hanpsk€HHOCTh  AnekTpudeckoro mnojsa.  IIpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM M AMAJNIEKTPUKU B IJIEKTPOCTATUYECKOM MOJIE.
JnanexkTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIJIEHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3aumopencTBre HaAIEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTHYECKAs 3alUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE CONPOTHUBIICHHE BEIIECTBA.
IlocnenoBarenpHOE, NapalIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl CUjia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpHUYecKor nenu. KopoTkoe 3ambIkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



OnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETp,
BOJITMETP, pEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN 1O,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNOM, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runmores3a, (Qu3nyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QyHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX IIPOECKLIUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.



Buonozus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOAIIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHECHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropaHusi, mapoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMM MarHuTHOM WMHAYKIWU. KapThHa NMHWUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUU
MAarHMTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKHA ¢ TOKOM. OnbIT IpcTena. BzanmoaeicTBre NpoOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KeHUE 3apsKEHHOW YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJIEKTPOJBIKYILAs CUJda HWHIYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENbHO B OJTHOPOJJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.



NHOyKTUBHOCTh.  SIBIEGHHE CAaMOMHIAYKUWU. OJIEKTPOABMKYIIAS CHJA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJieOaHUSI.
["apmonnyeckue konebanms. [lepumona, wactora, amrumryga u (aza xoseOaHUN.
IIpyXVHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHUUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU KoneObanusimu. dopmyna TomcoHa. 3akOH CcOXpaHEHUS
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aryxarouux KoyueOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemenHblii TOK. CHHYcCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsKEHUS.



Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUIESCKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE AMIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HaOmronenue pezonanca.

CB0OOOHBIE IEKTPOMAarHUTHBIE KOJIEOAHUS.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEIOBATENRHOM COCAWHEHUW PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnenoBanne TmEpEeMEHHOr0 TOKa B ILEMA U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekrpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakius,
unrepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu



OO6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue otpaxeHus: M NpeJOMIICHUS] MEXaHMYECKUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, Tudpakius, UHTephepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHEnHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJIICHUS CBETA. AOCOTIOTHBIN MOKa3aTeNb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcust cera. CiioXKHBIN cocTaB 0eoro cBerta. LIBer.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
pacCTOsIHME W ONTHYECKas Cujla TOHKOM JuH3bI. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOEHUWS MAaKCUMYMOB WM MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YCIoBUE HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHEWHOE pPaACIpPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuueckue mpuOOpHI.

[TonHOE BHYyTpeHHEE OTpakeHHre. Mozellb CBETOBO/A.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.



Hab6mronenune naTepepennm cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonydyeHnue cekTpa ¢ TOMOUIbIO TPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszaress NpeJIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIelIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH
['paHuIBl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTymaTsel
CHEUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSL CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHU U COKPAILICHHE
JUTVHBI.
OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € SHEPruer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrus
MTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®ortonsl. opmyna [lnanka cBsi3u sHEeprun GOTOHA C €r0 YaCTOTOM. DHEPTHs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiay
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.

Ceeroauog.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YaCTHIL.
[Imanerapnas mogmens aroma. llocrynmater bopa. U3nydyenue u mormonieHue
($OoTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Jpyroi. Bujsr
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BousiHOBBIE cBoOMicTBa yacTull. Bosnbl 1e bpoitns. KopryckyisipHO-BOJIHOBOM
JyaJInu3M.

CHoOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HabGnronenue TMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHe
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuro  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusitHue paainoakTHBHOCTH Ha KUBbIE OpTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbsda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sizipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Snepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTHUBEI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3aUMOJIEHCTBUA. EAMHCTBO u3nyueckoi KapTUHBI MUpA.

TexHuyeckue ycTpoMcTBa U MPAKTUUECKOE MPUMEHEHUE: IO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).



Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeyHasi akTUBHOCTh. Mctounuk sHeprun CoJsiHIIa U 3BE3L.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEA0OBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IOCJIEAOBATEIIBHOCTU. BHyTpeHHEee CTpoeHue
3BE31. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOXKACHUH U 3BoonMn CoJHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPEeNICHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOM chepax MesaTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA, POJIb GU3HUECKON TCOPUHU
B (opMHUpOBaHMHM MpEACTaBICHUNW O (PU3MUECKON KapTUHE MHpa, MECTO
(¢buU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCyIIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMu MaTE€MAaTHKH,
OHOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CB3aHHBIE C M3YYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMOTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pemIEHHWE CHCTEMBI YPAaBHECHUH, TPUTOHOMETPUUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYIECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
oTmpeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MPHUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALINYECKOM PEMIETKHA, CHEKTPaIbHBIN
aHaJIu3.

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

Texnonocua: JNVMHWUW DJEKTpOIlEpeaay, TIE€HEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOECTICUUTHh JOCTIKCHUE CICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS YU€OHOTro npeaMera «Pu3nKa» T0KHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIIHUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMUA 00YUaIOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX TyMaHUCTUUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIILHON OpraHU3allNY;

YMEHHE B3aUMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUKCKOMN TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOoOIeM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA,;

pacUIMpeHre OMbITa JIEITEbHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAaHUE LIEHHOCTU HAay4YHOH JesTeIbHOCTH, TOTOBHOCTh B IpOLIECCE
u3ydeHus: (QU3MKA ~ OCYWIECTBISATH  HPOEKTHYHD M HUCCIEAOBATENIbCKYIO
NEeATEeTbHOCTh MHIUBHUIYATBHO M B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble JJornueckue aeicTBUA:
CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEATeIIbHOCTH, 3aJaBaTh MMapaMeTpbl U KPUTEPUH HX
JIOCTUXKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUIN AEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.



Bba3oBble uccienoBareibckue 1eiCTBUSL:

BJIa/IETh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHATHSIMU W METOAaMHU
buznueckoil HayKu;

BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIIETOBATEIBCKONW U MPOSKTHOU ACSITEILHOCTH
B 007acTi PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHHs 3a7ad (PU3HUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJAMH JICATEIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAlY, MPEOOPa30BaHUI0 W TPHUMEHECHUIO B PA3IMYHBIX YIeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIEC CBSI3M W aKTyallM3UpOBaTh 3ajadvy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HECATSIIbHOCTH,

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/ICTh HABBIKAMH TOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH IOMCK, aHaJu3,
CHUCTEMAaTH3alluI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (popm
NIPEICTABJICHNUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeACTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCcOCOEpEKEeHHs, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
nH(popMaImoHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJECpKAaHUS B Ppa3IUYHbIX (opmarax ¢
yu€TOM Ha3zHaYeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.



KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBHUS:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOHU
JIESITENIbHOCTH,

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4éToM 0OLIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTh poid ¢ y4ETOM MHEHHMH Y4YaCcTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OILICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXKIOTO yYacTHUKAa KOMAaHABI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C TMO3UIUH HOBHU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETUYECKOE TIOBEACHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Yy4eOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAMIMUA B 00JacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B NIESTCIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  IIO3HABATENbHONW  pedekcuu KaKk  OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU ISl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHUWBATh PUCKM U CBOEBPEMEHHO IPUHUMATH pEUICHUS IO HUX
CHUKCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrHMX TpPH aHalu3e pe3yibTaToB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMPH aHalM3e pe3yibTaToB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIN WHTEJICKT, MPeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOIIMOHAIEHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCcrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

MNPEIMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHU:



JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUaAJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPIOE TEJNO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsij PU PEIICHUH (PU3NYECKUX 3a]1aY;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH CTPOCHMS BELIECTBA U
IEKTPOAUHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  IIPAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJE€HUE TeJ, ABMKEHUE [0 OKPYKHOCTH, HHEpLUS,
B3auMoieicTBUe Ten, TUPQy3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEN
U TBEPJBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIA3ALMs, KUIICHUE,
BJI&KHOCTH BO3/lyXd, OBBIIIEHUE TaBICHUS ra3a IPU €r0 HarpeBaHUM B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE IBMKEHHME, UCIOJIb3Yys (DU3MUECKUE BEITUYMHBI:
KOOpAMHATa, IyTh, I[EPEMELIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Tela, CWIIA,
MMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTEHUHAIbHAS JSHEPIUs, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYeCKUi CMBICH HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M EIUHUIIBL,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMUCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIONBb3ysl (PU3MYECKME BEIWYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash DHEPIus XaOTHYECKOIO0 JIBM)KEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs 3Heprus, padbora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JAEWCTBUS TEIUIOBOTO JIBUTATeNsl; MNpPH ONUCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHOJB3YEMbIX BEIWYMH, HUX
00O3HAaYeHUsT W EAUHUIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JAHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BEIUUYHNHAM;

ONMCBHIBATh U3YUYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUUYMHBI: AJIEKTPUUECKUI 3apsi,
IEKTPUYECKOE T10JI€, HANPSIKEHHOCTD I0JIs1, IOTEHLIHAJ, Pa3HOCTh MOTEHIIAAJIOB;
OpU ONHCAHWM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUCHMsS] WU EIUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUUYHMHY C IPYTUMH BEIMYMHAMU,



aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl W SBJICHUS, UCIIONB3YysI (U3HUCCKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsrotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYISPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEHEN KMHETUYECKOW PHEPTUM TEIIOBOTO JBUKEHUSI MOJICKYII C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, Mpu ATOM pa3inyaTh CIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCIIOIB30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPCHHH, TMPH ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
ATOM BBIOMpaTh ONTHUMAJBHBIH CIOCOO M3MEPEHUS W HMCIOJb30BaTh HM3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yIbTaThl MOJTYYECHHOW 3aBUCUMOCTH (PU3WYECKUX BEITUYHH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEICKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMYNHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHIl C ONMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MPU  PEMIEHHH  y4eOHBIX  3a7ad4  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN



U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOJIy4aeMyI0 HH()OPMAILIUIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OO0paIEHUH C MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIEH CpelIe;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUOHAIBHO pPAaCHOpEelenarTh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOIJIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaThb CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN AJEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MpH pPELIeHUH (PU3MUECKUX
3a/1ay;

pacro3HaBaTh (pU3NUYECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPMBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKOWS, JEHCTBHE MArHUTHOTO IIOJSI Ha
OPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsl, 3JIEKTPOMArHUTHBIE KojeOaHus U
BOJIHBI, TPSIMOJIMHEWHOE PACIpPOCTPAHEHHE CBETAa, OTPaXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HCKYCCTBEHHas
PaANOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cpel) W
AIIEKTPOMArHUTHBIC SIBICHUSA (TPOLIECCHI), HUCIONB3YAd (PU3NYECKUE BEITUUYHHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO Mojs, cuia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb



KaTYIIIKU, SHEPTUs HJICKTPUUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ] U 4YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECcCce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUW, (OKYCHOE pACCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBIC]I HCIOJIB3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUS W EIUHUIBI, YKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, NEPUOJI TIOJypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHaJIu3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapajjieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOI0 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

OMPENIENIATh HAMIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh W OIHMCHIBATh H300paKECHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBaTh mpobiieMy/3aadyy M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIHOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH



pe3yNabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JenaTh BRIBOBI IO PE3yJIbTaTaM MCCIICIOBAHMUS,

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIyYeHHOTO 3HAUeHHS (PU3UYECKON BEIIMYUHBI,

penaTh KaueCTBEHHbIE 33/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C ONOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIIOJIB30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALUN
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

OOBSICHATh MNPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inNyaTh YCIOBHS MX 0€30MaCHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEI0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmm4yecTBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB (ungposbie)
Ne i/mm KonrpoasHsie BocnurareabHble
U TeM NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI MepONPUATHS
pecypchbl
Paznean 1. DUBUKA U METO/AbI HAYYHOI'O IO3HAHUA
11 ®u3uKa U METOJIbI HAYYHOTO 5 bubmmoreka [IOK
' O3HAHMS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 Bubamorexa [IOK
' https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 7
Auramuica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAHECHUS B 5 1 1 butmoreka [JOK
' MEXaHHUKE https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18

Pasznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU

9

bubmoreka IIOK
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

bubmoreka [JOK

3.2 @) 10
CHOBEL TEPMOAMHAMIIH https://m.edsoo.ru/7f41bf72
A
33 | nomeorsa, Gamomme : uGorera LIOK
' n ' https://m.edsoo.ru/7f41bf72
epPeXoabl
Wroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMMUKA
bubmmoreka IIOK
4.1 D 10
HEKIpocTatiRd https://m.edsoo.ru/7f41bf72
n .
4.2 3noei<TTOiIIf{HeI;I:HI71 TOK. TOKH B 12 bubmorexa LOK
' P ' https://m.edsoo.ru/7f41bf72
pa3J'II/I‘-IHBIX cpe;[ax
Htoro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO HACOB 68

[10 ITIPOI'PAMME



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

11 KJIACC

KoJsm4yecTBo yacos DJIEKTPOHHbIE
Ne HaumenoBanue pasaesion (uudposbie)
Kontpoabnbie BocnurareabHble
n/n U TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI MepONPUATHS
pecypcsl
Pazpen 1. JIEKTPOAUHAMUKA
UCCJIEIOBAHUS HA
YPOKax B pEaJIbHBIX
CUTYalUsIX U
y4eOHO-
M03HABATEJIbHBIX
MaruutHoe 1ose.
3a7a4ax, CBsI3aHHbIX ~ bubmmoreka [IOK
1.1 DJIeKTpOMarHuTHas 11 1
c ucrionp3oBanreM | https://m.edsoo.ru/7f41c97c
VHTYKIUS .
IIEKTPOJBUTATENEH,
TpaHc(hOpPMAaTOpPOB,
TE€HEPATOPOB HA
MPOU3BOJICTBE U B
OBITY.
Hroro no paszneny 11

Pazgea 2. KOJIEBAHUSA U BOJIHBI

MexaHu4yecKkue 1
2.1 AIEKTPOMATrHUTHBIC 9
KoaeOaHus

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



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

59 Mexanunueckue u

QJICKTPOMArHUTHBIC BOJIHBL

MCCIICJIOBAaHUS Ha
YpOKax B peanbHbIX
CUTYaIlMsIX U
yueOHO-
MO3HaBaTEJIbHBIX
3a/1a4ax, CBsI3aHHBIX
C UCIIO0JIb30BaHUEM
TenedoHOB, Tele-
paZvoBEIIaHMUA.

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

2.3 OnTuka

Hroro no pazneny

10

24

UCCIIEJIOBaHUS Ha
YpOKax B peabHbIX
CUTYalUsIX U
y4eOHO-
MO3HABATEIIbHBIX
3a/1a4ax, CBSI3aHHBIX
C MCTIOIh30BaHUEM
JMH3 ¥ ONTHYECKUX
npudOpoB

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97c

Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

31 OCHOBEI cIelIMaJILHON 4 1 bubmoreka IIOK
' TEOPHUU OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4

Pasznen 4. KBAHTOBASA ®PU3UKA



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

41 DJIeMEHThI KBAHTOBOM 6 bubmuotexa [JOK
' OTITHKA https://m.edso0.ru/7f41c97c
bub6moreka [JOK
42 Crpoetiite aoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka IJOK
43 ATomrOe 1o > https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Pazgea S. JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKU

DJIeMEHThI ACTPOHOMUU U

5.1
acTpo(u3uKu

Huckyceun,
BOIIPOCHI,
pe3eHTallH,
peanbHbIE CIOXKETHI
C IOCTaHOBKOMU
npo0siem Ha
KOCMHYECKYO
TEMAaTHUKY.
[IpoBenenue nus
KOCMOHABTUKH U
Heaenu (pu3uku

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

Hroro no pazugeny

Pasznen 6. OBOBIAIOHIEE IOBTOPEHUE

7

6.1 O6o0maroniee MOBTOPEHUE

4

but6moreka [JOK
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

Hroro no pazneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosmyecTrBo yacos
Tema ypoka
n/n Bcero
1 ®u3uka — Hayka o npupoje. Haydnpie METOABI TO3HAHUSA OKPYKAIOIIETO MUpa 1
5 Ponb 1 MmecTo (pusuku B OpMUPOBAHMHN COBPEMEHHON HAyYHOM KapTUHBI MHUpPA, B 1
MIPAKTUYECKON AEATEIBbHOCTH JIIOIEU
3 Mexanunueckoe 1BrkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS. 1
IIepemelienue, CKOpOCThb, YCKOPEHUE
4 PaBHOMEpHOE IPAMONMHENHOE ABUKECHHE 1
5 PaBHOYCKOpEHHOE NPSMOIMHENHOE IBUKEHNE 1
6 CBobOoaHOE TasieHne. Y CKOpeHHe CBOOOTHOTO MaACHUS 1
7 Kpusonunennoe nermxenne. /[BmkeHne MaTepruaibHOW TOYKH 110 OKPY>KHOCTH 1
3 [Ipunuun otHOcuTenpHOCTH [ anmnes. Muepuumanbabie cucremsl orcueta. [lepBoii 1
3akOH HproToHa
9 Macca tena. Cuna. [Ipunuun cynepno3uiuu cuit. Bropoit 3akon HeroToHa fu1st 1
MAaTepUaIbHOW TOUKHU
10 Tpetuit 3akoH HproTOHA 1J1s1 MaTEpUABHBIX TOYEK
11 3akoH BcemupHOTo TsAroteHus. Cuna tskectu. [lepBas kocMuueckast CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
13 Cuna tpenus. Koadpduuuent tpenus. Cumna conpoTHUBICHUS IPU IBUKEHUH Teja B 1

ZKNIKOCTHU HJIM I'a3¢




HOCTYH&TCJILHOG N BpaliaTCJIbHOC ABHUKCHHUC a0COJIFOTHO TBépI[OFO Teaa. MoMeHT

14 cuibl. [1meyo cunbl. Y cnoBus paBHOBECHS TBEPIOTO TENA

15 NmMnynbc MaTepranbHOM TOUKH, CUCTEMBI MATEPUAIIbHBIX TOUEK. IMITyIbC CUIIBI.
3aKOH COXpaHEHUS UMITYJIbca. PeakTHBHOE NBUKEHHE

16 Pabota 1 MmoutHoCTh cuibl. Kunetnueckas sHeprusi MaTepualibHOW Touku. Teopema
00 M3MEHEHUU KNHETUYECKON IHEPTUU

17 [TorenuuanbHas sHeprus. [loTeHnnanbHas 3HEPrUs ynpyro aeGopMupoBaHHOM
npy>kuHbl. [loTeHnanbHas sHeprus Tenaa BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHuanbHbIe ¥ HEMOTEHITMATbHBIE CUJIBL. CBS3b pa0OTHI HEMOTEHIIMAIBHBIX CUJT

18 C U3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SJHEPTUU

19 JIaboparopHas padota «VccnenoBanue cBsA3M pabOThI CUIIBI C U3MEHEHUEM
MEXaHUYECKOM SHEPIUH TeJla HA IPUMEPE PACTSIKEHUSI PE3UHOBOTO XKI'yTay

20 KontposnbHas padorta o reme «Kunematuka. JlunHamuka. 3akoHbl COXpaHEHUS B
MEXaHHUKE»

21 OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHHETHUECKOW Teopur. BpoyHOBCKOE
nerxenue. uddysus

29 XapakTep IBUKECHUS U B3aMMOJICMCTBUS YaCTUIL BelecTBa. MoJiesin CTpOCHUS
ra3oB, )KMJIKOCTEH U TBEPBIX TEI

23 Macca monekyin. KonnuectBo Bemiectsa. [loctosiHaas ABoraipo

24 Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenscus

25 Nneanshsiii raz B MKT. OcnoBHOe ypaBHeHue MKT

26 AOGcoitoTHas TeMneparypa Kak Mepa CpeIHel KHHETUYECKON SHEPTUH IBHKEHUS




MoJsiekyn. YpaBHeHne MenaeneeBa-Knaneitpona

27 3akoH JlanmpToHa. I"a30BBIC 3aKOHEI 1

28 JlabopaTopHas pabota «VcciemoBanrue 3aBUCUMOCTH MEXTYy TTapaMeTpaMu 1
COCTOSIHHSI Pa3peKEHHOTO Ta3a

29 N3onporieccel B ujacaibHOM Ta3e U UX Tpadudeckoe MmpecTaBICHHE 1
BHyTpeHHss sHEpTUsi TEPMOAUHAMUYECKOM CUCTEMBI U CLIOCOOBI €€ N3MEHEHUS.

30 KonuyecTBo TemnoTsl U paboTa. BHyTpeHHss 3HEPTrUsl OJTHOATOMHOIO HJI€aJbHOTO 1
rasa

31 Buasl Teronepeaauu 1

39 VY nenbHas TEIOEMKOCTD BellecTBa. KomudyecTBo TEIIOTH IPH TEILIONEpeiaye. 1
AnnabaTHBIN MpoIece

33 [TepBbIit 3aKOH TEPMOIMHAMHUKH M €TO IPUMEHEHHE K U30IPOIIeccam 1

34 HeobOpatumocTs miporieccoB B rpupoie. Bropoii 3akoH TepMoAMHAMUKA 1

35 [Tpunnun neiicteus u KII/[ TennoBoil MamHsbI 1

36 uxn Kapro u ero KIT/] 1

37 DKOJIOTUUECKHE MPOOJIEMbI TETIOIHEPTETUKHI 1

38 O6o6maromuii ypok «MonekymsapHas ¢puznka. OCHOBBI TEPMOTUHAMHKI 1

39 KontponbsHas pabota o reme «MounekyisapHas pusuka. OCHOBBI TEPMOIUHAMUKID) 1

40 [Tapoobpa3zoBanue u koHAeHcalus. MicnapeHue u KUurneHue 1

41 AOGcoIroTHast M1 OTHOCUTENIbHAS BIAKHOCTh BO3Myxa. HachleHHbIi map 1

42 TBépnoe Teno. Kpucramimueckue u aMmopdHbie Tesa. AHU30TPOIUS CBOWCTB 1
kpuctamuioB. JKunakue kpuctamibsl. COBpeMEHHbIE MaTEPHAIIBI

43 [InaBnenue u KpucTaum3amnus. Y aenbHas TerioTa miasienus. Cyonumanus 1




44

ﬂypaBHCHHeTeHHOBON)6aHcha

45 DJneKTpu3aius Tel. DNeKTpUYecKuil 3apsa. J[Ba Buaa 3JIeKTpPUYECKUX 3apsiioB

46 [TpoBOHUKY, TUAIEKTPUKU U MOTYIPOBOIHUKU. 3aKOH COXPAHEHUS
ANEKTPUUECKOT0 3apsiaa

47 B3aunmoneiictBue 3apsaoB. 3akoH Kynona. ToueuHbI 2IeKTpUYECKUi 3aps

48 Hanpsixk€HHOCTE anekTpudeckoro nodid. [I[puHiun cynepno3unuu 3IeKTPUIeCKUX
nosnen. JINHuM HanpsHKEHHOCTH

49 PaGoTa cui anextpocratuyeckoro nosst. [lorenuan. Pa3HocTs noTeHnnanon

50 [IpoBOOHUKY U AUDIIEKTPUKH B DJIEKTPOCTATUUECKOM MOJ€E. JIMAIeKTpuyeckas
MIPOHUIIAEMOCTb

51 OnextpoémkocTb. KongeHncaTop

52 DIIEKTPOEMKOCTD ILUIOCKOTO KOHAEHCATOpa. JHEPrusl 3apsHKEHHOTO KOHIEHCaTopa

53 Jlaboparopnas pabota "M3MepeHue 2MeKTpOoEMKOCTH KOHIeHcaTopa"
[TpyuHIMT KEICTBUS U MPUMEHEHUE KOHAEHCATOPOB, KOMUPOBAIBHOTO aIapara,

54 CTPYHMHOIrO MPUHTEPA. DJIEKTPOCTATUUECKAS 3AIIUTA. 3a3E6MJICHHUE
ANEKTPONPUOOPOB

55 DJIEKTPUUECKUM TOK, YCIOBUS €ro cymiecTBoBanus. [loctosHHbIN Tok. Cuiia ToKa.
Hanpspxkenue. Conporunenue. 3akon Oma 11l yyacTka 1enu

56 [TocnenoBarensHOE, MapamiedbHOE, CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB.
Jlabopatopnas pabota «/3yueHne CMEmanHOTO COSTMHEHUS PE3UCTOPOBY

57 PabGoTta 1 MOITHOCTB AIEKTPUUECKOTO TOKa. 3akoH Joyins-JleHia
3akoH Oma i1 MoJaHOM (3aMKHYTOM) 35ieKTprudeckoi tenu. KopoTtkoe 3aMbIkaHuE.

58 Jlabopatopnas pabota «M3mepenue 3/]C ucTouHrKa TOKa U €ro BHYTPEHHETO

COIMPOTUBJICHU»




SHCKTPOHHaJI IMpOBOAUMOCTD TBépI[I)IX METAaJJIOB. 3aBUCUMOCTD COIIPOTUBJICHUA

>9 METAIJIOB OT TemIiepaTypbl. CBEpXIPOBOJIUMOCTb 1

60 DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA AJNIEKTPOHHBIX ITYYKOB 1

61 [TonynpoBoHUKH, UX COOCTBEHHAS U MPUMECHAsk MPOBOAUMOCTh. CBoiicTBa p—N- 1
nepexona. [lomynpoBoIHUKOBBIE TPUOOPHI

62 DIIEKTPUYECKHI TOK B PACTBOPAaX M paciuiaBax 3JIEKTPOIUTOB. DIEKTPOJIUTHIECKAS 1
JIUCCOLMALHNS. DIIEKTPOIU3

63 DIIEKTPUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITEIbHBIN pa3ps/I. 1
Monnus. [1na3ma

64 DnexkTpuyeckrue MpudOpsl U yCTPOMCTBA U UX MpaKTHUecKoe puMeHenue. [IpaBuna 1
TEXHUKH 0€30MaCHOCTH

65 O6o06mmaronuii ypok « JIEKTPOIUHAMHUKA 1

66 KontponbHas pabdorta 1o Teme «nekTpoctaTuka. [10CTOSIHHBIN AIeKTPUIEeCKUi 1
TOK. TOKH B pa3jIM4YHBIX Cpeaax»

67 PesepHblii ypok. KontponbHas padota no teme "DneKkTpoauHaMuka'

68 PesepBubIii ypok. O6o6marommii ypok mo remam 10 kinacca

OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68




11 KJIACC

Ne KosanuecTBo yacos
Tema ypoka
n/n Bcero

1 [TocTostHHBIE MarHUTHI U UX B3aumozAerucTBrue. MarautHoe nosie. Bekrop 1
MAarHUTHOW UHAYKUHMU. JINHUY MarHUTHOW MHIYKIIUU

5 MarauTHOE 1oJie npoBoIHUKA ¢ TOKOM. OnbIT Dpcrena. Bzanmonencreue 1
MPOBOJHUKOB C TOKOM

3 JlabopatopHas pabota «/3ydeHre MarHUTHOTO TOJIS KATYIIKA C TOKOM) 1

4 JleiicTBMEe MarHUTHOTO MOJIsl HA IPOBOJHUK ¢ TokoM. Cuna Amnepa. JlabopaTopHas 1
pabota «VccnenoBanue qeHCTBUS TOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM)

5 JleficTBE MarHUTHOTO TOJIS1 HAa JBIKYLIYIOCS 3apsKEHHYI0 yacTuly. Cuna 1
Jlopenua. Pabora cunsl JIopenua

6 DnekTpoMaruuTHast MHAyKIus. [ToTok BekTopa MmarauTHOM uHAyKuuu. DC 1
WHJYKIUHU. 3aKOH 3JIEKTPOMAarHuTHON MHIyKInu Papajaes

7 Jlaboparopnas pabota «MccienoBaHue sSiBICHUS JIEKTPOMArHUTHON WHTYKIITHI 1

3 NuaykTuBHOCTD. SABNeHUe caMouHaykiuu. 3/[C caMOMHAYKIIMU. DHEPTUs 1
MAarHUTHOTO TOJIS KaTYIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE T0JIe
TexHuyeckue ycTporucTBa U UX MPUMEHEHUE: IOCTOSHHBIE MATHUTBHI,

9 ANEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHII, 1
WHIYKIIMOHHAS TIeYb

10 O6o6maronuit ypok « MarHuTHoe noJjie. DIeKTPOMarHUTHAsT WHTYKIIHS

11 KontponbHas padota 1mo Teme «MarHuTHOE 1moJjie. IJIEeKTPOMArHUTHAS UHTYKITHASD

12 CBoOoIHBIE MeXaHHUYeCcKue Kojiebanus. ['apmMonndeckue Koiaeoanus. Y paBHECHUE




rapMoHUYeCKUX koneOanuii. [IpeBparnienue snepruu

JlabopaTopHas pabota «VccriemoBanne 3aBUCUMOCTH IEPHUOAa MAITBIX KoJieOaHUi

13 rpy3a Ha HUTU OT JJIMHBI HUTH U MaccChl Ipy3a»
Konebarenbublii KOHTYp. CBOOOHBIE IEKTPOMArHUTHBIE KOJI€OaHUs B UI€AIbHOM

14 KOJIe0aTeIbHOM KOHTYpe. AHAJIOrus MKy MEXaHUYECKHUMU U
ANIEKTPOMATHUTHBIMH KOJIEOaHUAMHU

15 ®opmyna ToMmcoHa. 3aKOH COXpAaHEHUSI SHEPTUU B UJICaJIbHOM K0JIe0aTeIbHOM
KOHTYpE

16 [IpencraBieHue o 3aTyxaromux KoueOaHUsIX. BoIHY X IeHHbIE MEXaHUYECKHE
kosneOaHus. PezoHanc. BbIHYyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI

17 IIepemennsiil TOK. CHHYCONIAIbHBIN IEPEMEHHBIA TOK. MOIIIHOCTH MEPEMEHHOTO
TOKa. AMIUIMTYTHOE U IEHCTBYIOIEE 3HAYECHHUE CHUJIbI TOKA U HAIIPSIKEHUS

18 Tpanchopmarop. [IpousBoacTBO, epeaada u NOTpedICHUE FIEKTPUUSCKOM
SHEPrun

19 VY CTpOoHCTBO U MPAKTUYECKOE NPUMEHEHHUE SJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa
IIEPEMEHHOT0 TOKA, JIMHUI 3JIeKTpoIiepeaay

20 DKOJIOTMUECKHUE PUCKH MPU TPOU3BOACTBE JIEKTposHepruu. KynbTypa
WCITOJI30BAHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HU

21 Mexanuueckue BOJIHbI, ycloBus pacnpoctpanenus. [lepuoa. CkopocTsb
pacnpocTpaHeHus U JAJIMHA BOIHBL. [lonepeunbie 1 Mpoa0IbHbIE BOJIHBI

22 3Byk. CxopocTb 3Byka. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3Byka

93 DNEeKTPOMarHUTHBIE BOJIHBI, UX CBOWCTBA U CKOPOCTh. [1Ikana anekTpoMarHuTHBIX
BOJIH

24 [IpuHUMIIBI paguoCBs3U U TeneBuaeHus. Pa3Butue cpencts cs3u. Panguonokarus




25

KontposnbHas pabota «Konebanus v BOJTHBDY

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA B OTHOPOIHOM cpejie. ToueuHbii

26 UCTOYHUK cBeTa. JIyd cBeTa

97 OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n3obpaxxeHuii B
MJIOCKOM 3€pKajie

28 [Ipenomnenue cBera. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yro mojgHoro
BHYTPCHHETO OTPAXKCHUS

29 JlabopatopHas pabota «V3MepeHue nokaszaress MpeoMIICHUS CTEKIIa

30 JIunzel. [loctpoenne nzoOpaxeHnuil B tuH3e. @opMyiia TOHKOH JIMH3BI. Y BEIMYEHUE
JIMH3BI

31 Jlabopatopnas pabota «VccienmoBanue CBONCTB U300pKEHUM B JIMH3aX)

39 Hucniepcus ceeta. CiioxHbIN cocTaB 6enoro ceerta. LBet. JlabopaTopnas padbora
«Habmroienre qucnepcun CBeTay

33 Wutepdepenmus creta. dudpaxmus ceeta. AudpakuronHas pemeTka

34 [ToniepeuHoCTh cBETOBBIX BOJH. [lonsipu3anus ceera

35 OnTrueckue mpruOOPHI M YCTPOMCTBA U YCIOBUS MX O€30IMaCHOTO MPUMEHEHUS

36 ['pann1bl NPUMEHUMOCTH KIaCCUUYEeCKOU MexaHUuKU. [locTyarel cnennanbHOM
TEOPUU OTHOCUTEIBHOCTH

37 OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTHU. 3aMeJJICHUE BPEMEHH 1 COKpAIIICHUE JITTHHBI

38 DHeprus ¥ UMIYJIbC PEISTUBUCTCKON YacTuilbl. CBsI3b MacChl C SHEPTHUEH U
UMITYyJTECOM. DHEPTHS TOKOS

39 KonTtpoarnas padota «Ontuka. OCHOBBI CIIEIIUAIBHOW TEOPUU OTHOCUTEIIHHOCTH

40 ®otonsl. ®opmyna [lnanka. Jueprust u UMITyIbC GOTOHA
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OtkpeiTre u uccinenopanue porodpdexra. OnwiTel A. I'. CroneroBa

3axonbl potodddekra. YpaBHenue DitHmrerHa 1 potordpdekra. «KpacHas

42 rpanunay porosddexra

43 Jasnenue ceera. OnbiThl I1. H. JIeObeneBa. Xumuueckoe JieiicTBUE CBETa

44 TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAsi OaTapes, CBETOANO/T

45 Pemenue 3a1a4 no reMe «71€MEHTHI KBAHTOBOM ONTHKI

16 Mogens aroma Tomcona. OnbiTel Pe3epdopna o paccessHuio o-4acTHil.
[InmanerapHast MOzENIb aTOMa

47 [Toctynatel bopa

48 W3nydenue v noriomneHrue OTOHOB IPH MEPEX0/Ie aToMa C OJHOTO YPOBHS
SHEpPruu Ha ApYyrou. Buael criekTpos

49 BousHoBekIe cBoiicTBa yactul. Bonnusl ne bpoinsa. KopnyckyispHO-BOIHOBOM
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE U31yYEHUe

50 OTtkpeiTHE paguoakTuBHOCTU. OnbITHI Pesepdopaa o onpenenenno cocrasa
PanOaKTUBHOIO U3IyYEHHUS

51 CaoiicTBa anb(a-, 6eTa-, raMmma-u3nyyeHus. BivsHue paguoakTUBHOCTH Ha >KUBBIE
OpraHU3MBbI

52 OTkpbITHE TPOTOHA U HEUTpOoHA. M30TonbI. Anbda-pacnaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmnaj. ['aMMa-uzinydeHue

53 DHEPrust CBA3M HYKJIOHOB B sAlipe. S iepHbIe peakuu. S aepHbIil peakTop.
[Tpo6ieMbl, IEPCHEKTUBBI, IKOJIOTUYECKUE aCTIEKTHI SACPHON SHEPreTUKU
DneMeHTapHble YacTUIbl. OTKpbITHE TO3UTPOHA. MeTo 1l HabI0IeH s U

54 perucTpanuu deMeHTapHbIX yactull. Kpyrisiil cton « DyHnameHTanbHbIe

B3aUMOICUCTBUS. ENMMHCTBO (DU3NYECKOM KapTHHBI MUPAY




Bup 3Bé3nHoro HeOa. Co3Be3aus, IpKHe 3BE3/bI, INIAHETHI, UX BUIUMOE JIBI)KCHUE.

55 1
ConneuHas cuctema

56 Connne. Conneynasi akTuBHOCTh. Mctounuk sHeprun CoiHIa v 3B€311 1
3BE3/1bl, NX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/IbI IIIaBHOM MOCIIEA0BATEIBHOCTH.

57 BuyTtpennee ctpoenue 38€31. COBpeMEHHBIE MPEACTABIEHUS O MPOUCXOKIACHUH U 1
sBosmronu CosHIa U 3BE3]1

58 Mueunsiii [TyTe — Hama ['anaktuka. [lonoxenue u neuxenue CoyHIA B 1
lNanaktuke. I'amaktuku. YEpHbIE ABIPHI B APAX FaJaKTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe 1
n3nydyeHue. MerarajakTuka

60 Hepeniennsie mpoOaeMbl aCTPOHOMUH

61 KoHntposbHas padota «371€MEHThl ACTPOHOMUH U aCTPOPUIUKI»

62 O6o6maronuii ypok. Posib pu3uku 1 aCTpOHOMUU B IKOHOMUYECKOM, 1
TEXHOJIOTUYECKOM, COLIMAIbHON U 3THUECKOH chepax AesTeTbHOCTH YeIoBeKa

63 060611123}01111/151 ypok. Posib 1 MmecTo GU3UKH U aCTPOHOMUU B COBPEMEHHOM 1
Hay4YHOM KapTUHE MUpa

64 O6o00maromuii ypok. Ponb gpusnueckoit Teopuu B pOpMUPOBAHUM MPEICTABICHUN 1
0 u3nyeckoi KapTuHE MUpa

65 O6o0marouii ypok. Mecto puznyeckoi KapTUHBI Mvnpa B 001LIEM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOE

66 Pe3epBHbIli ypok. MarautHoe noJie. DIeKTpOMarHuTHas UHIYKIIUS

67 PezepBHblii ypok. OnTrka. OCHOBBI CIIEIMAIIBHON TEOPUU OTHOCUTEIBLHOCTH

68 Pesepublit ypok. KBanToBas ¢usuka. D1eMeHTbl ACTPOHOMHUH U acTpOU3UKU

OBILEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68
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1 11 KoHTposibHas padota no teme « MarHuTHOE 1oJje. DNeKTPOMArHUTHAS MHIYKIUS
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®wusuka. baszoBeiii ypoBenn. 10 kmacc: yueOnuk / I'.5l. Msakumes, M.A.
[TerpoBa. — M.: JIpoda, 2020.
2. ®wusuka. bazoBeiii ypoBeHb. 11 kmacc: yueOnuk / I'.S. Mskumes, M.A.
[TerpoBa. — M.: JIpoda,2020.

3. A.Il.PeimkeBuy. CoopHUK 3a1a4 1o gusuke. Mocksa, JIpoda, 2005-2020 r.r.

4 .®usmka. 11 knacc:qunakTuaeckue matepuansl. /A.E.Mapon, E.A.Mapon. — M.:

Hpoda, 2014.- 143 c .

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
- ®usuka. bazoselii ypoBens. 10-11 knaccsl. Pabouast mporpaMmma K TMHUU
YMK TI'.4l Mskumesa, M.A. I[lerpoBoit/M.A. Ilerposa, N.I'. KynukoBa. — M.:
Hpoda, 2020.

- A.Il.PeimkeBuy. CoopHUK 3a1a4 1o ¢usuke. Mocksa, Jpoda, 2005-2020 r.r.

- ®dusuka. 11 kmace:aunaktuaeckue Mmarepuaisl. /A.E.Mapon, E.A.Mapon. — M.:

Hpoda, 2014.- 143 ¢ .

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://experiment.edu.ru

http://physics.nad.ru/physics.htm.
http://nau-ra.ru/

http://class-fizika.narod.ru/index.htm

http://nano-edu.ulsu.ru
http://fiz.1september.ru
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