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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUN K pe3ysibTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOW MporpamMMmsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Takxke c yuérom ¢enepaibHON paboyeil mporpaMMbl BOCHUTaHUS U
KOHLEMUMU TpenojaBanus yuyeOHoro npenMera «®dusmka» B 00pazoBaTeabHBIX
OpraHu3anusaXx Poccurickon Oenepanuu, peAIN3YIOLINAX OCHOBHEI€
oOpa3oBaTeabHbIE POTPAMMBI.

Copnepxanue mnporpaMMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOydarommxca 10-11 kiaccoB mnpu
oOydeHnH ux ¢pu3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
noaxonaa. Ilporpamma mo ¢usuke coorBercTBYyeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJAMMOCTb pealn3aluu MEXIPEIMETHBIX
CBs3€ll (PU3BMKM C €CTECTBEHHO-HAy4YHBIMU Yy4eOHBIMH mpeaMeramu. B Hei
OTIPEJICIISIIOTCS. OCHOBHBIC LIEJIM M3Y4YeHUS (DU3MKH HA YPOBHE CpPEIHEro OOILero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusukKe BKIIOYAECT:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nku Ha 0a30BOM ypOBHE, B

TOM YHMCJIE TIPEIMETHBIE PE3YJIBTATHI M0 r0JIaM O0yUYeHUS;

e cojepkaHue yueOHoro npeameta «Dusmnkay 1mno rogam o0ydeHusl.

dusrka Kak Hayka O Hambojee OOIMMX 3aKOHAX IMPUPOJBI, BBICTyIas B
Ka4yecTBE yuyeOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJl B CUCTEMY
3HaHUM 00 okpyxaromeMm mupe. [lIkonpHBIN Kype PU3HKH — CHCTEMOOOPA3YIONTHMA
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (HU3NUYECKUE 3aKOHBI
JIe)KaT B OCHOBE TIPOIIECCOB M SIBJICHUM, HM3y4aeMbIX XHUMHUEH, OMOJIOTHEH,
bu3mueckoit reorpadueri um actpoHomueid. Mcmonap3oBaHWEe W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCHOPTa, OCBOCHHS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIIOB C 3a/JaHHBIMU CBOWCTBAMHU U JIPYTHX.
W3yuyenne (UMK BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (OpMHUpPOBAHHE YMEHHMH MPUMEHSTH
HAy4YHbII METOJI TO3HAHUS IIPU BBIIIOJHEHUH UMH Y4€OHBIX NCCIIET0BAHMM.

B ocHOBy kypca ¢Gu3WKM AJiS YpOBHSI CpeaHEro o0Imero oOpa3oBaHUS
MOJIOXKEH pSAJd HMAEH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLMIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX pa3AesioB (PU3UKHU, BKIIOYAET KaAK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (HU3UKH
o0beUHEH BOKPYr (Qu3nyeckux Teopuid. Beaymum B Kypce sBIsieTCs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzauusi TpeArnosiaraeT HCMIOIb30BaHUE
I'YMaHUTApHOTO TNOTEHIHala (U3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢u3uku ¢ pa3BuUTMEM OOmIecTBa, a TaKkKe C  MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusuku mnpemmonaraer
3HAKOMCTBO C IIMPOKHM KPYIrOM TE€XHUYECKUX U TEXHOJOTMYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TMOCPEIACTBOM BBEICHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJIeM palMOHAIIBHOTO TPUPOAOIIONB30BAHUS U HKOJIOTMYECKOM 0€30MaCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (PU3MKM Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus SABJISIOTCS (pusnueckue teopuu (popmupoBaHHE NPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsS (PU3NYECKON TeOopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX IPEACTABICHUAX O IPUPOAE, TpaHUIAX
OPUMEHUMOCTH TEOPHM, MJI1 OIMCAaHUSA €CTECTBECHHO-HAyYHBIX SBICHUNA H
IIPOIIECCOB).

CucTeMHO-AESTeNbHOCTHBIN MOAX0A B Kypce (U3MKHM pealn3yeTcsl Mpexse
BCEro 3a CUET OpraHU3alliu SKCIEPUMEHTAJIbHOW AESITEIBHOCTH 00YyYaroIMXCs.
Jlns  Ga3zoBoro ypoBHS Kypca (PU3HKM — 23TO HCHOJB30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIabOpaTOpHBIX padorT,
KOTOpbIE B Iporpamme mno ¢u3nke 0ObeIUHEHBI B OOMIMM CIHUCOK YYEHUYECKHUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padorT,
IIPOBOJAMMBIX JUIi KOHTPOJI M  OLEHKHM, OCYLIECTBISACTCS YYaCTHUKAMHU
0o0pa30BaTeIpbHOrO Ipoliecca HUCXOAS M3 OCOOCHHOCTEH IUIAaHMPOBAHUS H
ocHauleHust kaOunera ¢Qusuku. Ilpu »3TOM oOOecmeunmBaeTcss OBIAJACHHE
OoO0y4aroUMMHCST YMEHUSMU MPOBOJAUTH KOCBEHHBIE W3MEpPEHUs, HCCIEIOBaHUS
3aBUCUMOCTEH (PU3MYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmoe BHHMaHHE YIENAETCS PELICHUI0 PACYETHBIX M Ka4E€CTBEHHBIX
3amad. IIpm 3TOM 11 pacd€THBIX 3aad IPUOPUTETOM SIBJISIIOTCS 3aa4d C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIbIO, TO3BOJISIONIME TPUMEHATh U3YUCHHBIEC 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasflena Kypca, TaK M HHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKaHUsl (U3NYECKUX SIBICHUU M MPOILECCOB B OKPYKAIOMICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKON MOJENM JUIsl CHUTyalluud NPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu  DPI'OC COO k wmarTepuanbHO-
TEXHUYECKOMY OOecCneYeHnu0 Yy4eOHOro mpoiiecca O0a30BbI ypOBEHb Kypca
bu3UKHM Ha YpOBHE CpeaHEro o0Iero o0pa3oBaHus JOJDKEH U3ydaThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (PU3WKH WIH B YCIOBHSIX HHTETPUPOBAHHOTO KaOWHeETa
NPEeIMETOB €CTeCTBEHHO-HAYYHOTO IWKJIa. B kaOuHere (QU3WMKU ITOIDKHO OBITH
HeoOxoauMoe J1abopaTopHOe OOOpyJOBaHUE /IS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme o (QU3MKe YUEHUYECKHX MPAKTUYECKHX PaboT M JAEMOHCTPAIMOHHOE
obopyioBaHUE.

JleMoHCTpanimoHHOe 00opymoBaHne (opMHUpyeTcs B COOTBETCTBHH  C
NPUHIIMTIOM MHWHHMAJIbHOW JIOCTATOYHOCTH M  OOECIeYMBaeT IOCTAHOBKY
NEePEUYNCICHHBIX B TIporpaMMme 10 (U3WKE KIIOYEBBIX JIEMOHCTpAIMA IS
UCCIICJIOBAHUS  M3yYaeMbIX SBJICHUH ©  TIPOIECCOB, OMIUPHUECKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TCXHHYCCKUX TPUMEHEHUH.

JlaGopatopHoe 000pyIOBaHUE Jisi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyercst B BUe TeMaTHYECKUX KOMILIEKTOB M OOECIEYMBAETCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTtuyeckue KOMIUIEKTHI
71a60paTOPHOTO OOOPYAOBAHUS JOJKHBI OBITh TOCTPOEHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKkKe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE TU(POBBIX JabOpaTOpuUil.

OCHOBHBIMH LIETIIMHU U3Y4YeHUS (PU3UKN B 00111eM 00pa30BaHUU SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHUA OOYYAIOUIUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HHTEIJICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIC TO3HAHUSI U (POpMUPOBaHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3HUKU;

e (opmupoBaHne yMeHUN OOBSCHATH SBIEHUS C HCIOJIB30BAHUEM
(bu3HUeCKNX 3HAHUM W HAYIHBIX JIOKA3aTEITHCTB;

e (opmupoBanue mpencTaBiICHUN O ponu (PUMKH IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne »THX Ieneld o0ecrednBaeTcs pelIeHHeM CIEIYIOIUX 3a7ad B

nporecce U3ydeHus Kypca (pU3uKy Ha YpOBHE CPEIHETO 00IIero 0Opa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3UYECKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTFOUAst MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPODU3UKY;

e (QopMHpOBaHHE yMEHUW TMPUMEHATH TEOPETUYECKUE 3HAHUS  JUIs
oObsiCHEHUS (UBMYECKUX SBJICHUU B TMPUPOAEC U JUISI TPUHATHUSA
IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOMN KU3HU,

e OCBOCHHME CHOCOOOB peIICHHUs] PA3IUYHBIX 3aJady C SBHO 3aJlaHHOU
dbuzudeckod MojeNnbo, 3a7ad, IOJpa3yMeBaIOIUX CaMOCTOSITEIIbHOE
co3fiaHue (PU3NIECKON MOJEIH, aJIcKBAaTHOM YCIOBUSAM 3a]1auu;

e TMOHMMaHUE (U3NYECKUX OCHOB M MPUHIUIIOB JACHCTBHUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTHYECKUX MPOIECCOB, UX BIUSIHUSI Ha OKPYKAIOITYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOATEILHOTO TUIAHUPOBAHUS M TMPOBEICHUS
bU3UYECKUX DKCICPUMEHTOB, aHalM3a W HMHTEpHpeTaruu uHdopMaimu,
OTIpeIeNICHHsI TOCTOBEPHOCTH MOJTYUYSHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCJIIOBUH ISl Pa3BUTHUS YMEHHU MPOCKTHO-UCCIICIOBATEIIbCKOMH,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obOpazoBanus otBoauTcs 136 yacos: B 10 kitacce — 68 vacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICITIO).

[Ipemmaraemeiii B mporpamMme 10 GU3UKE TEpPeUYeHb JaOOpPaTOPHBIX U
MPAKTUUYECKUX paboT SBISIETCS PEKOMEHJIOBAHHBIM, YUYUTENb JeJaeT BBIOOD
MPOBEJICHUS Ja0OpaTOPHBIX pPabOT M ONBITOB ¢ YYETOM HWHIAWBHIYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI 0 NO3HAHUS

®usuka — Hayka o npupozae. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE IMO3HAHUA IPUPOIBI.
DOKCHEepUMEHT B (PUBHKE.

MopenupoBanue (U3MUYECKUX SIBIEHUUA M TpoleccoB. HayuHble THIOTE3bI.
duznyeckue 3aKOHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHpA, B IIPAKTUYECKOMN AEATEIBHOCTHU JIFOIEH.

Llemoncmpayuu

AHanoroBele U UU(PPOBbIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pasjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBHXeHHE. OTHOCUTEIBHOCTh MEXAaHWUYECKOIO JIBHKCHMUSI.
Cucrema orcuéta. Tpaektopus.

[lepemerienne, CKOpOCTh (CpedaHSIE CKOPOCTb, MTHOBEHHAas CKOPOCTh) H
YCKOPEHHE MaTepUAIBHON TOYKH, MX MPOCKIIMU HA OCH CHUCTEMbl KOOpJWHAT.
CiioxeHue nepeMenieHnii U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE IMpsSMOJUHEHHOe IBrkeHHe. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNyTH W TEpeMEeIICHUs
MaTepUabHON TOYKH OT BPEMEHHU.

CBoboaHoe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuBonunentnoe  nBuxkeHue. J[BMKEHHME  MaTEepUaJbHOW  TOYKM IO
OKPY’KHOCTH C IMOCTOSHHOW MO MOJAYJIIO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JIUHEHHAS
ckopoctsk. [lepron u gactota obpamenus. LlenTpocTpeMuTebHOE YCKOPEHHE.

TexHnueckue YyCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: CHUIOMETP,
JIBH>KEHUE CHAPAI0OB, LICITHBIC U PEMEHHBIEC NIEPENAYU.

Jlemoncmpayuu

Mogenp cucTeEMBI OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanre ABMKEHUH C UCTIOIH30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3pEeKEHHOM IIPOCTPAHCTBE.

HaGmonenue aBukeHUs Tena, OPOLIEHHOTO IMOJ| YIJIOM K FOPU30HTY U
TOPU30HTAIIBHO.



N3mepeHue yckopeHusi CBOOOIHOTO NaJeHUS.

Hanpanenne ckopocTu npu IBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomsi

N3ydyeHne HEpaBHOMEPHOTO ABHKEHUS C LIEJIbIO ONMPEACICHUS] MTHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOHIEHUS MEXAY NYTAMH, MNPOWJICHHBIMU TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JNBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaiun  orHocutenbHOocTH  ['anmmes.  Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunimun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU TOUkH. Tpetuii 3akoH HeroTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHus, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBHXKEHUU TEJa B )KUJIKOCTH WIIH rase.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHHE a0COTIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OcCH BpamieHus. I[lnedo cumnbl. YcnoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuuecknue yCTpOWCTBA M MPAKTHUYECKOE NPHUMEHEHHE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepIUU.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIUX TEI.

Bropoii 3akon HerotoHna.

Nsmepenue cu.

CrnoxxeHnue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT e opMarium.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buabel paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka mo HAaKJIOHHOM MIIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI yNPYTOCTH, BO3SHUKAIOUIUX B MPYKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpallEHUS.

Tema 3. 3aKkonvl cOXpaHeHUA 6 MeXaHUKe

NmMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuiabl ¥ U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabora cumabl. MOITHOCTE CHITHL.

Kunernueckass sHeprusi MarepualbHOW TOouku. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenunanbHas SHEPrusl. [ToTennuanbHast SHEPTUS yIpyro
nedhopMupoBaHHOM  mpyxuHbl.  [loTeHlManbHas HHEpPruss Tejaa  BOJIU3H
NOBEPXHOCTH 3E€MJIN.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3b  paboTHI
HEMOTEHIIUABHBIX CHJI C HM3MECHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpouWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

[Tepexo MOTEHIIMAIIBPHOM SHEPTUN B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yuyenue abCOMIOTHO HEYNPYTOTrO yJaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIbI C U3BMEHEHHEM MEXaHHMYECKOW IHEpruu
T€Ja Ha MIPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Mosiekyasipaasi pusuka 1 TepMOANHAMMKA
Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwxkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BelecTBa. MOJIEIM CTPOCHUSI Ta30B, >KUJIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pasmepsbl MoJiekyi. KonnuectBo BemiectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. [llkama temnepartyp
Llenbcus.



Mogens upeansbHoro rasa. (OCHOBHOE€  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJCATbHOTO raza. AOCONIOTHAs TeMIiepaTrypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIUIOBOrO JBWXEHMS dacTull rasa. [lkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnpiTbl 10 AUG Y3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnaens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3alMOJICHCTBHUSI.

Mojenb, WILTIOCTPUPYIOIIAs TPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJACAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

Onpenenenue Macchl BO3yxXa B KJIACCHOW KOMHAaT€ Ha OCHOBE M3MEpPEHHI
00BbEMa KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO3yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEK]y TapaMeTpaMU COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoouHamuxu

TepMmonmHamuueckass cucteMa. BHYTpEeHHSAsT 3HEpPrusi TEPMOJUHAMUYECKON
CUCTEMBI U criocoObl e€ n3MeHneHus. KonnuectBo TerioTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACaJbHOrO  rasza. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIy4YCHUE. Y IeNIbHAs TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI py Temionepeaaye.

[Tonsitue 006 aamabatHoM mporecce. [lepBwIifi 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3aKOHAa TEPMOJIMHAMHUKM K wu3omporieccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTWMOCTh TIpOIECCOB B TPHUPOJE.

TermoBble MamuHbL. [IpUHIUIIBI JEUCTBUS TEIUIOBBIX MAIIWH.
[IpeoGpa3oBanus HSHepruM B TEIUIOBBIX MamuHax. Koaddumument mnomae3Horo
nerctBus TeruioBor MamuHbl. [lukn KapHo u ero kosdduiumeHT mone3Horo
JNENUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIII0OIHEPT€TUKHU.



TexHuuecknue yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW SHEPruM Tejla NpPU COBEPIICHUU PpaOOThI: BBUIET
npoOKu W3 OYTBUIKM TOJ JACHCTBUEM CKAaTOro BO3/AyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPALIMS).

N3meneHnne BHyTpeHHEN 23HEPrun (TEMIIEpaTyphl) Tela MpU TEIIonepeaaye.

OnpiT 1Mo aanabaTHOMY PpACHIMPEHHUIO BO3ayxa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEISI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuwl

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Azpecammnivie cocmoanus eewjecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsl BIAXHOCTh BO3/yxa. HachllleHHBIM map. YaenpHas TemoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Teépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamisl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTAITU3aIMs. Y AelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHUE TEIOBOTO OasaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJIYYEHUSI COBPEMEHHBIX MaTe€pUajoB, B
TOM YHCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenne HarpeBaHus U IJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpauyst KpUCTaIOB.

Yuenuueckuii skcnepumenm, rabopamopmusie pabombsi

N3Mepenne OTHOCUTENIBHOM BIAXKHOCTH BO3YXa.

Pa3nen 4. DiiekTpoAUHAMUKA
Tema 1. Inekmpocmamuka
OnekTpuzauust Ted. OJEeKTpudeckuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOJHMKYM, OUANEKTPUKU W TONYNPOBOJHUKHU. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblid 3E€KTpUYECKUI 3apsiI.
Onektpuueckoe nozie. Hanpssk€HHOCTE anekTpudeckoro nods. [punuun



CYIIEpHO3ULUU DIIEKTPUYECKUX TOJEeU. JIMHUM HANpPSKEHHOCTH BIIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratmdyeckoro  moisg. [lorennman.  Pa3zHocThb
MOTEHIUANOB. [IpOBOOHUKM H AUANEKTPUKU B DIIEKTPOCTATUYECKOM  IOJIE.
JlupnexkTpuyeckass MPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJEHCAaTopa.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DSIJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUECKass 3allluTa, 3a3eMJIEHHE DJIEKTPONpHOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHLIKI IEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEL.

[TpoBOIHMKH B AJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3amuTa.

JIMPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOLIaIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOopa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3Mmepenue anekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii nekmpuyeckuil mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUd TOK. YCJIOBUS CYUIECTBOBAHUS BJIEKTPUUYECKOrO TOKA.
Ncrounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 1151 ydacTka 1EeIH.

DIEKTPUUECKOE COMPOTHUBJICHUE. Y AECIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MApAIIIEIBHOE, CMELIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora nsnexrpuueckoro Toka. 3akon Jlxoyns—Jlenma. MomrHOCTD
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJBWKYIIAsl CHJIa U BHYTPEHHEE CONTPOTUBIICHUE UCTOYHUKA TOKA.
3akoH OMa 1151 TOJIHOM (3aMKHYTOM) 35eKTpruueckoil 1ienu. KopoTtkoe 3aMbIKaHue.

DONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TemiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBogHUKMU. CobOcTBeHHas 151 IIpPUMECHas MIPOBOAUMOCTD
oynpoBoAHUKOB. CBoiicTBa p—n-niepexona. [lonynpoBoiHHKOBBIE TPUOOPHI.

DJIEKTPUYECKM TOK B  pacTBOpax MW  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAs TUCCOLUALUSA. DIEKTPOIIU3.



DIIEeKTpUYECKUi TOK B Tra3zax. CamMOCTOSITENbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN THO],
TEPMUCTOPHI U POTOPE3UCTOPHI, TOJTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS MWJINHIPUYECKUX MTPOBOJTHUKOB OT JIJTUHBI,
TUIONIA/IM TONIEPEYHOr0 CEYeHHs] U MaTepuasa.

CwmernianHOe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABIKYyIled cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTAa U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH COMTPOTHUBJICHUS METAIIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrposusa.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
y4E€TOM COJEpKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAay4HbIH (akT, rumores3a, (pu3myeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHNE, SKCIEPUMEHT, MOJIETTMPOBAaHUE, MOJIETb, U3BMEPECHUE.

Mamemamuka: pemieHue CUCTEMBI YpaBHEHUH, JHMHEWHAs (QYHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexannyeckoe NBIKCHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEIUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBICHUS B )KUBOW MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJl, )KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs IHCCOLMALINS,
raJbBaHUKa.

l'eoepacghus: B1axXHOCTh BO311yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE ABMKEHUH C HCIONB30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOJALIWIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUTATEIb BHYTPEHHEIO
cropanusi, naposasi TypOHUHa, ObBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTPYWUHBIN IPUHTED, AIIEKTPOHATPEBATENbHBIE npuodopHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, TaIbBAHUKA.

11 KJIIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Macnummnoe noye. I1eKmMpoOMazZHUMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojelcTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarHuTHOW wuHAYKUMHU. [IpuHIMI Ccynepno3uuuu
MAarHuTHBIX MoJjel. JIuHuu mMarHuTHOM MHAYKUMU. KapThHa JIUMHUKA MarHUTHOU
UHIYKUIWHU TOJIS1 TOCTOSSHHBIX MAarHUTOB.

MaruutHoe 1TOJI€ MPOBOAHMKA C TOKOM. KapTuHa NHMHUN WHAYKUHAU
MAarHuTHOTO MOJIA JJIMHHOTO NPSIMOTO MPOBOJHHWKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna Ammepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. [[BrKeHUE 3apsyKEHHOM YaCTUIIBI
B OJHOPOJHOM MarHuTHoM mose. Pa6ora cuisl Jlopenia.

SlBneHne SIIEKTPOMAarHUTHOW WHAYKOUHW. [IOTOK BeKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOJABHXKYIAA CHJIa HWHIYKIUH. 3aKOH SJIEKTPOMArHUTHOU
naaykuuu Gapanes.

BuxpeBoe »nexkTpuyeckoe moiie. ODJIEKTPOABHKYIIAs CWIa HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHAYKLIMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnuecknue yCTPOMCTBA W MPAKTHYECKOE NPUMEHEHHUE: ITOCTOSHHBIE
MAarHuThbl, BJEKTPOMArHUTHI, 3JEKTPOJBUIaTEllb, YCKOPUTEIN 3SJIEMEHTAPHBIX
YaCTHUll, MHYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHONM UHAYKIIUH.

ITpaBuno Jlenua.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOVMHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHUTHOTO NOJISI KATYIIKU C TOKOM.

HccnenoBanue neiCTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Paspnen 5. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle KOA€0aAHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonnyeckue konebanus. Ilepuon, wactora, amrmuutyga U Qasza KoneOaHUIA.
[IpyxxuHHBI MasgTHUK. MaTreMaTUYEeCKUH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalieHre sHeprun Mpu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATBHOM KOJeOAaTebHOM KOHTYpe. AHANOTHUS MEXIy MEXaHHYEeCKUMHU U
ANEKTPOMAarHUTHeIMH KoJieOanusiMu. @Dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPTUU B UJCATHHOM KOJIEOATEIHHOM KOHTYPE.

[IpencraBienue o 3aTyxarommx KojeOaHUsX. BeIHY)IeHHbIE MEXaHUYECKUE
Konebanusd. Pezonanc. BeiHyX/I€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOAHMUSI.

[lepemennbiii  TOk. CHUHYCOMIANBbHBIA TEPEMEHHbIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ U JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, mepenada U MOTPEOICHNUE AIEKTPUUECKOU
SHEPIruM. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJIEKTPOIHEPI MU B IMOBCEAHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA MW NPAKTUYECKOE IPUMEHEHHE: SIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JINHUU dJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTeNbHON CHCTEMBbI (TIPYKUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBanre cBOKWCTB BBIHYKJIEHHBIX KOJIEOAHUI.

HaGmonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH M KOHJEHCATOpa.

Mopenb TMHUM 3JIeKTpOoIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomuol

HccnenoBanue 3aBUCUMOCTHU MEPUOA MalbIX KoieOaHM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanne NEpeMEHHOr0 ToKa B IeMM U3 TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHumMHbsle 60J1HbL

MexaHudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepuon. CxopocTh
pacnpocTpaHeHusi W JJIMHA BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJIHBI.
Nurtepdepenius u nudpaxiys MexaHUIECKUX BOJTH.

3Byk. Ckopocth 3Byka. I'pomkocts 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI U3JIYYEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
unTepdepennns. CKOpocTh 3IEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pyuMEHEHNE 3E€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYIKAIOIIEH CPEIbI.

TexHuuecknue yCTpOWCTBA M MPAKTUUYECKOE TPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneG:mromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeHmm u nudpakiimm MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsSI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYION H
4acTOTOU KoJieOaHU.



HccnenoBaHnre  CBOMCTB  DJIEKTPOMAarHUTHBIX — BOJIH: OTpaKCHUE,
npesioMJIeHUe, NoJaspu3anus, 1udpakius, HHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMosnHelHOEe pacnpOCTpaHEHUE CBETa B
oxgHopoxHou cpexne. JIyd cBera. ToueUHbIM HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHbI oTpaxeHus ceta. [locTpoeHue n300paxkeHUi B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeta. 3aKOHBI MpeIOMIIEHUSI cBeTa. AOCOTIOTHBIN MMOKA3aTEelb
npeinomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJIHOIO
BHYTPEHHET0 OTPaKEHUS.

Hucnepcus ceeta. CinoxHbIi cocTaB Oenoro cBeta. LIBerT.

CobOuparome U pacceuBaromve JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiHUE€ W ONTHUYecKas cuiia TOHKOW JimH3bl. [locTpoeHue un3o0pakeHuil B
coOMparIIMX U pacceuBaronux JnH3ax. opMyra TOHKOUN JIMH3BL. Y BEJIHYCHHUE,
JaBaeMoe€ JIMH3011.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOMN OTITHUKHU.

BonnoBass ontuka. WuTepdepenuus ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOM0OAEHUS MaKCUMYMOB M MHUHHUMYMOB B HWHTEP(EpPEHIIMOHHOM
KapTHUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. dudpakuvoHHas peméTka. YcaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TP NAaJE€HUM MOHOXPOMAaTHMYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M TNPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TIOJSIPOU/I.

Jlemoncmpayuu

[IpssMONMHEWHOE pacnpOCTpaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue TpudopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozens CBeToBoaa.

HccnenoBanne cBOMCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHImmy ceera.

Hab6mronenne nudpaxium ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHue crnekTpa ¢ HOMOIIBIO PU3MBI.

[Tommydyenue crexTpa ¢ MOMOIILI0 AUGPAKITHOHHON PEIIETKY.

HabGnronenue nosisipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nmokazaresns NpeaoMIIEeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKEHUN B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPHH OTHOCUTEIbHOCTH
['paHuubl  MPUMEHUMOCTH  KJIACCMYECKOW  MexXaHuku.  lloctymarel
CIIELIUAJIbHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpALIECHUE
JUTUHBI.
DHeprus ¥ UMITYJIbC PEIIITUBUCTCKON YaCTHUIBI.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. 9HepFI/I$I
ITOKOA.

Paszpnen 7. KBantoBas pu3sunka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u SHEPTHU (POTOHA C €T0 YACTOTOW. DHEprus
U UMIyJbC (pOTOHA.

OTtkpeiThe u uccienaopanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoaddexra. YpapHenue DiHmTerHa s Gororddekra. «KpacHas rpaHuia
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpPONCTBA M TPAKTHYECKOE NpUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COMHEUHAs OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GpoTtodddekTa.

Ceroguon.

Conneunas O6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
[Inanerapnas Mmogmens aroma. Iloctynmatel bopa. M3nydeHune u mnorimonieHune
¢bOoTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyroil. Bumbl
cniekTpoB. CHEKTp YpOBHEW 3HEpruu aToMa BOAOpOAa.

BonnoBbie cBoiicTBa yactul. Bomubl e bpoiis. KopnyckynsipHO-BOTHOBOM
Ty aJii3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3Ty4YCHHE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGnronenue nuHeRvyaThIX CIIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl

HaGmonenue nuHeiyaToro crexkrTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTPOCHMS snapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  coctaBa
paanoakTUBHOro wu3nydeHus. CoiictBa anbda-, Oera-, raMMma-U3Iy4ECHHUS.
Brnusinue paainoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHA W HelTpoHa. HykinonHas monens siapa ['elizeHOepra—
NBanenko. 3apsn saapa. MaccoBoe uucio sapa. M3oTonst.

Anbda-pacnan. ONEKTpOHHBIM W TO3UTPOHHBIM Oera-pacnaa. [‘amma-
u3NlydeHue. 3aKOH paJuOaKTUBHOTO pacraa.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexTt maccer sapa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

Anepnsiii peaktop. Tepmosinepupiii cuHTe3. [IpoGnemMbl W TEpPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACTIEKThI AEPHON SHEPTrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTagbHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckre ycTpoHCTBa U MPAaKTUUYECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOUIUX YACTHUII.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB YacTil (10 TOTOBBIM (poTorpadusam).

Pa3nen 8. JiieMeHTHI ACTPOHOMNHM U ACTPOPUZUKH

Otansl pa3BUTHS acTpoHOMUU. [IpukiaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3maoro nHeba. Co3Be3ausi, SpKUe 3BE3MBI, IUIAHETHI, WX BHJIHAMOC
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk nsHeprum CoJiHIIa W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEePUCTUKHU. [[narpamMma «CIEKTpaJbHBIM KIacc —
CBETHUMOCTB». 3BE3JBI TJIABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» [IJIs 3BE3]1 TJIABHOW MOCJIEA0BATEIbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAECHUU U dBotonnu CoyiHIa u
3BE3/. DTalbl KU3HU 3BE3.

Mnuneunsiii Ilyte — Hama ['anaktuka. [lonoxxenne u nBuxenue CosiHIA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B sAApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa006:a. Paz0eranue rajiakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe u3iryyeHue.

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabnooenust

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHUMN I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Ms1 CeBEPHOro NMONYIIApUs U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mnaner, Mieunoro IlyTu.

O6o0maromnee NOBTOPEeHNE

Ponb ¢u3uku W acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOM cepax NedaTeNbHOCTH YeI0BeKa, pOib U MECTO (PU3MKH
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4HOH KapTHHE MUpPA, poib (U3NUECKON Teopuu
B (GOpMHpPOBAHMU TPEJICTABICHUNA O (QUINYECKON KapTUHE MHpaA, MECTO
¢u3znueckoi KapTHUHBI MHUpa B OOIIEM PSIY COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
IIPEACTABIIEHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca gusuku 6a3oBoro ypoBHs B 11 kimacce oCyIecTBISETCS C
Y4ETOM COJEPKATENBHBIX MEXKIIPEIMETHBIX CBA3C€H C KypcaMH MAaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAYYHbIH (pakT, rumoresa, (Quanyeckas BeIMYMHA, 3aKOH,
TEOpHsi, HAOIIOJEHNE, SKCIEPUMEHT, MOJIETIMPOBAHUE, MOJIEIb, U3BMEPECHUE.

Mamemamuka: pelleHWE CHUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIMU HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMHN, MPU3HAKH TOJ00MS TPEYrOJbHUKOB,
oTpeseNIeHUE IIOMAAN MIOCKUX GUTryp U 00bEMa Tell.

buonozus: >nekTpuyeckue SABICHHS B JKMBOW MPUPOAE, KOJIEOATEIbHBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTHYECKUE SIBJICHUS B )KUBOW NPUPOJE, NEUCTBUE
paaranuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIINYECKAs CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl OOpa30OBaHUsl KPUCTAJUIMYECKONM PEIIETKH, CHEKTPaIbHBIN
aHaJn3.



l'eocpaghus:  marHUTHBIE TONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX pYI,
(poTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JMHUM DJJIEKTpONEpPEAAd, TEHEPATOP IEPEMEHHOIO TOKa,
ANEKTPOBUTATENb, WHAYKLIWOHHAA II€4b, pajap, PaguONpPUEMHUK, TEJIECBU30D,
anteHHa, teiedoH, CBYU-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OMNTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30BAHUA

OcBoenne yueOHoro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHUKEHUE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMMPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3YyJbTATHI OCBOCHUS yueOHOTo npeaMera «Du3nKay T0KHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, paclIupeHue >XKU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE PeaIM3allud OCHOBHBIX HAIpPaBIICHUI
BOCITUTATEIILHON JIEITEIIbBHOCTH, B TOM YKCJIC B YaCTH:

1) rpakaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTD IPAKTAHCKON IMO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OPUHIATHE  TPAJAMIMOHHBIX  OOIEYETIOBEUECKUX T'YMAHUCTUYECKUX |
JEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
o0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABIICHUU B 00pa30BaTeIbHON OpraHu3alluu;

YMEHUE B3aUMOJIEHCTBOBATH C COLMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTH OIIEHWBAThH CUTYAIUIO ¥ IPHHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTA YUYEHOTO;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIECHUE K MHUPY, BKJIIOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NUYECKON HAYKE;



S) Tpya0BOIr0 BOCIIUTAHMS:

MHTEPEC K Pa3IMYHBIM cepaMm npodecCHuOHANbHOW JEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 7K0JIOrMYeCcKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOH KyJIbTYPhl, OCO3HAHHE TIJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOLIEH Cpelie Ha OCHOBE
3HAHMS 11eJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

pacHIMpeHre OMbITa JEATeIbHOCTH SKOJOTMYECKON HaMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (hPU3UKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B TPOIECCE
u3ydeHus: (QU3UKM ~ OCYHIECTBIISITH  MPOEKTHYHD U HCCIIEIOBATEIbCKYIO
NEeATEIbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBUS
ba3oBble Jornueckue aeiicTBu:
CaMOCTOSITETLHO ~ (DOpPMYJIMPOBaTh W aKTyaJU3upoBaTh  MpodiIemy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATH IICIN ACSITETLHOCTH, 3a]]aBaTh TapaMeTPhl U KPUTEPUH KX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  pacCMaTpUBAEMBIX
(bu3HUECKHUX SIBICHUSIX;
pa3pabaThiBaTh TUIAH PEHICHHUS MPOOJEMBbI C Y4ETOM aHajanu3a HMEIOITUXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B ICSITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJsIM, OTICHUBATh PUCKH TIOCTEACTBUHN JEATEIBHOCTH;
KOOPJMHUPOBATh W  BBHINOJNHATH paboOTy B  YCIOBHSIX  PEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN KU3HECHHBIX MTPOOJIEM.
Ba3oBble ucciienoBaTe/bCKue NeiCTBUA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBBIMHA TOHITHSIMHU W METOIAMHU
bu3nYecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HUCCIIEIOBATEIBCKON U MPOEKTHOW JESATEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB peUIeHHs 3a7a4 (PU3NIECKOTO COACPKAHUSA, MPUMEHEHHIO Pa3IUIHBIX
METOJIOB TIO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETalid, MPeoO0pa3oBaHUI0 W MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUsSX, B TOM YUCJIE MPU CO3JaHUU yU4E€OHBIX IPOEKTOB B 00J1aCTU (PU3UKY;

BBISIBIIATH MIPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3upoOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI Jii J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJIE€ PEIICHUs 3aJauyd  Pe3yibTaThl,
KPUTUUYECKU OLIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh W (OPMYJIMPOBATh COOCTBEHHBIC 3a/Jauyd B 00pa30BaTEIbHOU
JESTETLHOCTH, B TOM YHCIIE TIPU U3YYCHUU (PH3UKH;

JaBaTh OIICHKY HOBBIM CHTYaI[UsIM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3MKEe B MPAKTUYECKYIO 00JacTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEIaraTh OPUTrMHAJIBHBIE TOIXO0IbI U PELICHMS;

CTaBUTb MIPOOJIEMBI U 33J1a4H, JOIyCKAIOIINE aJbTePHATUBHBIEC PEILICHUS.

Pa6ora ¢ unopmanueii:

BJIJIETh HABBIKAMM MOJyYEHUS MHPOpMALUKU (PU3MUECKOIO COAEpKaHUS U3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBIATH IOMCK, aHaJM3,
CUCTEMAaTU3allMI0 U HHTEPIpEeTali0 MH(OpPMALMK Pa3IUYHBIX BUAOB U (GOpM
IpEeCTaBIICHUS;

OLIEHUBATh IOCTOBEPHOCTh UH(POPMALUH;

UCMOJb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3aIl[MOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTUEHBI, PECcypcocOEepeXeHMs, TPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COJCp)KAaHUS B Pa3NUYHbIX (opMarTax c
yu€TOM Ha3zHA4YeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIOMpAs ONTUMAIbHYIO
(GopMmy npeacTaBICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1CHCTBUA:
OCYLIECTBIIAITh  OOIIEHME Ha ypokax (U3UKK U BO  BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MOPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallud W CMsI4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh U MCIOJIB30BATh MPEUMYILIECTBA KOMAaHIHOM WM WHIMBUIAYaAJIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOI'0 YICHA KOJIJICKTUBA;

IPUHUMATh LEJIM  COBMECTHOW  JCATENIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JEUCTBUSA MO €€ JIOCTU)KEHUIO: COCTAaBIIATH IUIAH JEUCTBUM,
pacnpenensiTh poiu ¢ YYETOM MHEHUM YYaCTHHUKOB, OOCYXAaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXXJOr0 YYaCTHUKA KOMAaHIbl B
001 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE IPOEKTHI, OLCHWBAaTh MWJAEU C NO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTMBHOE CTPATErMYeCKOEe IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUSX, MPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YYeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JICSITCIBPHOCTh B 00JACTH
GU3UKM W aCTPOHOMHH, BBIABJIATH MNPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh TUIAH PEIICHUS PACUETHBIX M KauyE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHUI;

JlaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

pacmMpsITh paMKU y4€OHOTO MpeMETa Ha OCHOBE JIMUHBIX MPEANOUYTCHUN;

nenaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a pelIeHuE;

OIICHUBATH MPHUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (OPMUPOBAHUIO M IPOSBICHHUIO JPYIUIUM B 00JIACTH
(M3UKH, TOCTOSTHHO MOBHIIIATh CBOK 00pa30BaTEIbHbBIN M KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBINA HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBHI B JCATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh ~ HAaBBIKAMHM  TO3HABaTEIbHOW  peduiekcMu  Kak  OCO3HAHUSA
COBEpIIIAEMBIX JCHCTBUA M MBICIUTEIBHBIX MPOIIECCOB, HMX PE3YyIbTaTOB U
OCHOBaHU;



MCITOJIB30BaTh MPHUEMBI PeIICKCHH IS OTICHKH CHUTYaIllH, BRIOOpAa BEPHOTO
pEIICHHSI;

yYMETh OIICHUBATh PUCKH W CBOCBPEMEHHO NMPUHHUMATH PEIICHUS 10 UX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX TIPH aHajJu3e pe3yJbTaToOB
TeSATETBHOCTH;

NPUHUMATH ce0s1, TOHNMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX TIPH aHajJu3e pPe3yJbTaToOB
NEeSATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JPYTUX HA OIIMOKH.

B mporiecce qOCTHXKEHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPAMMBI
no ¢u3MKe IS YPOBHA CpPEIHEro oOmero oo0pa3oBaHus y OOydaromuxcs
COBEPIIECHCTBYETCS AMOITMOHATIbHBIN WHTEIUICKT, TIPEAMOIar afoIIHMA
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOUAOIIIET0 CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAITBLHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOM cephl,
OBITH YBEPCHHBIM B ceOe;

CaMOpETyJIUPOBaHMS, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIOCOOHOCTh AaJanTUpPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MOXKHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIpYTHX, YYUTBIBATh €r0 TMPH OCYIIECTBIEHWU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COINIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BHICTPANBATh OTHOIICHUS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCS YMEHHI:

JEMOHCTPUPOBATh Ha TMPUMEPaX POJIb U MeCTO (U3NKH B (POPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KAapTHUHBI MUpPa, B PAa3BUTUH COBPEMEHHOU TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON JIESITEIbHOCTH JIOJIEM;

YUUTHIBATh TPaHUIBl MNPUMEHEHHUS H3YYEHHBIX (U3UYECKUX MOJEINECH:
MartepualibHasi TOUKa, HHEpIUalbHasl cUCTeMa OTcuéTa, aOCOJIIOTHO TBEPJIOE TEJIO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, KUIAKOCTEHM U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelIeHnr (PU3NUeCcKuX 3a/1a4;



pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUUYECKOM TEOpUM CTPOCHHMs BEIECTBA U
ANEKTPOJMHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TMAaJICHHE TeJ, JBI)KCHUE IO OKPYKHOCTH, HWHEpLHs,
B3auMojiericTBue Tel, nuddy3us, OPOYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TeJI, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, HCIAPECHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTALIM3AlUs, KUICHHE,
BJIYKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJIICHUS ra3a NPy €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXJAY MapaMeTpaMu COCTOSIHMS Ta3a B M30Ipoleccax,
AJIEKTPU3ALIUS TEJI, B3aUMOJICHCTBUE 3aPsII0B;

OMHUCBHIBATh MEXAHUYECKOE JBHKEHHUE, HCIOJIb3YS (PU3MUEeCKHUE BEITUYUHBI:
KOOpAWHATA, MyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
UMITYyJIbC Te€Ja, KUHETUYECKasl YHEPTUs, MOTCHIIMAIbHAsl YHEPTUs, MEeXaHUYecKas
paboTa, MexaHWYEeCKass MOIIHOCTh;, IIPU OIHUCAHUHM TIPABUIBLHO TPAKTOBATh
(U3UYECKUI CMBICT MCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS W CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEJIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIJIOBBIC SIBICHUS,
UCTIONB3Yd (U3MYECKUE BEIMYUHBI: JaBJCHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasl SHEPTUsl XaOTHYECKOTO JBUIKEHHS MOJIEKYJI, CPEAHEKBaApaTHUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TMOJIE3HOTO JIEWCTBHS TEIUIOBOTO JBUTATENs; MPHU OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCHOJIB3yEeMbIX BEJIWYUH, HX
0o0O3HAaUeHUsI W EAUHUIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIONIME JITAHHYIO
(U3MYECKYI0 BEIMUMHY C IPYTUMU BEIMYUHAM;

OMUCHIBATh U3YYEHHBIE FIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIeHUs (TIPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIUYUHBI: IICKTPUUCCKUNA 3aps/,
ANEKTPUUYECKOE MOJIE, HANPKEHHOCTD OIS, MOTEHIMAJ, PA3HOCTh MOTEHIMAIOB;
IpU ONMHUCAHWHM TIPABWIBHO TPAKTOBAaTh (U3HUECKH CMBICI HCIOIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHWs] W CIAWHMIIBI, YKa3biBaTh (HOPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3HYECKYIO BEIMUMHY C IPYTUMHU BEIIMYUHAMU;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKONW DHHEPruM, 3aKOH COXPAaHEHUsS HMIYJIbCa,
MPUHLHUI CYNEPNO3ULUHA CHUJ, NPUHUMUI PABHONPABUS HWHEPUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJSIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHUSI BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPTrUU TEIJIOBOIO JIBMXKEHUSI MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTo 3apsja, 3akoH KynoHa, npu 3TOM pa3nuyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MATEMAaTHUYECKOE BBIPAKCHHUE W YCJIOBHS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIMIBI JACHCTBUS MallWH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCIOBHS MX OE30IaCHOTO HCIIOJIL30BAHHS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAaHUIO (PU3WYCCKUX SBICHUH U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUM, MPU ITOM
dbopmynupoBaTh TmpodlieMy/3aadyy U TUNOTE3y Yy4yeOHOTro  AKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT WU
(bopMyITHpPOBATH BEIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUCCKUX BEIIMYWH, TIPH
STOM BBIOUPATh ONTHUMAJBHBIM CIIOCOO W3MEPEHUS W HMCIOJb30BaTh HM3BECTHHIE
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXIY  (U3HYECKHMMHM  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(GuKCHpOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3WYSCKUX BEIMYHUH B
BUJIE TAOJUIT U TpaMKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HMCCJICI0OBAHHS;

coOMrO/IaTh MpaBuiia OE30MacHOTO TpyJa MPH NMPOBEJICHUH HCCIICOBAHUN B
pamMKax y4eOHOTO OKCIIEpUMEHTa, Y4eOHO-MCCIIEeIOBATEIbCKON U MPOEKTHOM
JESTENBHOCTH C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOM (U3HUECKOW MOJEINbIo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUA 3aJa4H
BBIOMpPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3MUYECKUE BEIMYMHBI U (POPMYIIBI,
HEOoOXOUMBIE Isi €€ pelleHus, MPOBOAUTh PACUEThl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT0 3HAaYeHUs (PU3UUECKON BEIMYUHBI,

peniaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXJACHHM C OMOpOl Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUH ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAINH
U TIPEJICTABICHUSI yUeOHOW M HayYHO-TOMYJISIpHOW MH(POpPMAIIUU, TTOTYYCHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAITHIO;

IPUBOJUTH MMPUMEPHI BKIIAJa POCCHMCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHWE TIPOIECCOB OKPYXKAIOMIETO MHpa, B Pa3BUTHE
TEXHUKW U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3WKE B MOBCETHEBHOW KU3HU
Tt o0ecriedeHuns: 6e30MacHOCTH MPU OOpaIIeHny ¢ MPUOOpPaMu M TEXHUIECKUMU



YCTPOMCTBAMHU, JIJISi COXPAHEHUsI 30POBbs M COOJIOJEHUS HOPM 3KOJIOTHYECKOrO
MOBEJCHUS B OKPYKAIOLIEU Cpelie;

paboTaTh B TIpYyNIE C BBIIOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYyNIlbl, PalMOHAIBHO pacCHpenessiTh OO0S3aHHOCTH U
IUIAHUPOBATH JI€ATENIbHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJl€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB I'PYIIIbI B pEUICHUE PaCCMATPUBAEMOM TIPOOIEMBI.

K koHny obOyuenus B 11 kiacce npeaMerHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh C(HOPMUPOBAHHOCTD Y OO YyUaIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiab U MeCcTO (U3MKKM B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHpa, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON AESATENBHOCTU JIOJEH, LEIOCTHOCTh M €IMHCTBO
(du3nuecKol KapTUHBI MUDA;

YUUTHIBATh TPAHULBl TPUMEHEHUS M3YUYCHHBIX (U3MYECKUX MOJenei:
TOUYCYHBIN AIEKTPUUECKUH 3apsif, JTy4 CBETA, TOUCUHbI UCTOYHUK CBETA, siACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJeNIb aTOMHOIO sipa IMpU pEeUIeHUU (PU3NYECKHUX
3azay;

pacno3HaBaTh (pU3MYECKUe SABJICHUS (MPOIECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (DM3HMKHU: DJIEKTpUUECKash MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JAEHCTBHS TOKA, B3aUMOJECHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAs MHAYKIUS, JEHCTBUE MArHUTHOIO TIOJIS Ha
NPOBOAHUK C TOKOM U JBIDKYIIMICS 3apsj, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPAMOJIMHENTHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIIEHUE,
uHTepdepennus, audpakuds W TOJNApU3alMi CBETa, JHCIEpCUs CBETa,
doToanekTpuueckuii 3pdext (pororddekrt), cBeTOBOE aBlieHHE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAas W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BELIECTBA (PJIEKTPUYECKUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTb  Pa3IW4YHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUSA (TPOILIECCHI), HCHOIB3Ys (PU3MUECKHE BEIUYUHBI:
ANEKTPUYECKUI 3apsl, CWJIa TOKa, JJEKTPHUUECKOE HANpPsDKEHHE, SJEKTPUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLMAIOB, JJIEKTPOJBIKYIAs CuiIa, paboTa TOKa,
WHIYKIHMS MarHUTHOrO Mojs, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KATYIIKH, 3HEPIrusl 3JEKTPUYECKOTO0 M MAarHUTHOIO IIOJIEHM, MEpHUOJ M YacToTa
KoneOaHuil B KojebaTeaTbHOM KOHTYpe, 3apsii M CWia TOKa B IIpolecce
TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHWi, (OKyCHOE pacCTOSIHHE H
ONTHYECKAasl CHWJIa JIMH3bI, MPU ONHCAHUU MPaBUIBHO TPAKTOBATH (PU3HUECKUIL
CMBIC]I HCIIOJIB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IWHULBI, YKa3bIBaTh
(opMyIbl, CBS3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C JIpPYyTUMHU
BEJINYNHAMU;



ONKCHIBATh H3YyYEHHbIE KBAHTOBBIC SBJIEHUS U IMPOLECCHI, HCHOIB3YS
(u3nueckre BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUs U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaa, SHEPTUs CBSI3H
aTOMHBIX SIJI€p, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICH
WCIIOIb3YEMbIX BEJIUYUH, UX OOO3HAUCHHS W EIWHUIILI, YKa3blBaThb (POPMYIIHI,
CBSA3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH,
BBIYUCIIATH 3HAaUeHUE (PU3NUECKON BETMUYNHBI,

aHAIM3UPOBATh (PU3UYECKHUE TMPOILECCHl U SBJICHUS, UCIONb3Ys (U3NUECKHE
3aKOHBI U MPUHUUIBL: 3aKOH OMa, 3aKOHBI MOCJIEOBATEILHOIO U MApalIebHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHia, 3aKOH 3JE€KTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSAMOJIMHEHHOr0 pacinpoCTpaHEHHs CBETa, 3aKOHbI OTpaKEHUs
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBEeTa, ypaBHeHHE OWHIITeHa s doTodrddexra,
3aKOH COXPAHEHHS] HHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHMUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOT0 4YHcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTW4YecKOe BBIPAKEHHE U YCIOBUS (TpaHULbI, 00JIACTH)
IPUMEHUMOCTH;

OTpeeNATh HAIIPABJICHHE BEKTOPa MHAYKIIMM MarHUTHOTO TOJIS TIPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTh M OIUCHIBaTh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh DKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPH 3TOM
dbopmynupoBaTh MpodiieMy/3agadyy M TUIOTE3y Yy4eOHOro  IKCIEPUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO O0OpYIOBaHMS, TPOBOIUTH OMBIT H
(bopMyIHpPOBaTH BEIBOBL;

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIUYUH, TIPU
ATOM BBIOMpATh ONTHUMAIBHBIN CMOCOO H3MEPEHHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIWYUH C  HCIOJIh30BaHUEM
NpSMBIX HM3MEPEHWI: MPU H3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCUPOBATH
PE3YNBbTATHl MOTYYECHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJE TAOIHUIl U
rpaduKoB, AeMaTh BRIBOABI IO pe3yabTaTaM UCCIIEIOBAHMS;

coOmoaTh mpaBuiia 0€30MacHOT0 TPyJa MPU MPOBEICHUN HCCICIOBAaHUN B
paMKax y4eOHOro SKCIEepUMEHTa, Y4YeOHO-HCCIEeIOBATENIbCKOW W MPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1aDOPATOPHOIO
000pyTI0BaHMS;

pemath pacu€THblE 3aJa4d C SBHO 3aJaHHOW (DU3UYECKOW MOJIEIIbIO,
UCIOIb3Yys (U3UYECKHUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aa4u



BbIOMpATh (DPU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAUeHHs (PU3HUECKON BEJINYMHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HETPOTHBOPEUUBYIO
LEMOYKY pPACCYXICHUI C OMOpoil Ha HM3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuzuUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJady  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUHU I MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEeJICTAaBICHUSl yUeOHOM U Hay4YHO-MOMYJISpHON MHPOpMALUU, MOJTYYSHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIy4aeMyt0 HHPOPMAIIUIO;

OOBSACHATH MPUHIMUIBI JEHCTBUS MAallUMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS MX 0€30MACHOIO MCIIOJIb30BAaHUSI B MOBCEIHEBHOU
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOU KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIieHUuH ¢ TpUOOpaMH U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMYECKOTO
IIOBEJICHUS B OKpYXKalolleh cpee;

paboTaThb B TIpyHIe€ C BBIIOJHEHHUEM pA3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIaHUPOBaTh pPadOTy TIpPyHNbl, PALMOHAIBHO PaCHpElesITh OO0S3aHHOCTH H
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYACTHUKOB TPYIIBI B PEIICHUE PACCMaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM u@poBbIie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1dpp )
NPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3nKa ¥ METOJIbl HAYYHOTO MO3HAHUSA 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
29 Jnavika 7 bu6moreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPAHEHUS B MEXAHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBbI TEPMOTMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEIIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe NEPEXOBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 10
UeKTpoCTaTH https://m.edsoo.ru/741bf72
49 [TocTosiHHBIM 2neKTpuYecKuid TOK. TOkHM B 12 bubnnorexa [JOK
' pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE BpeMst 2
OBUIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 68




11 KJIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruuTtHoe nose. DIeKTpOMarHUTHasI 1 | 3 bubnuorexa [JOK
' AHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuorexa [JOK
' KoJe0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCKHEe U 3JIEKTPOMArHUTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [TOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 1 bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bubmmoreka [JOK
4.1 i
IICMEHTEL KBAHTOBOI ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMEeHTbl aCTPOHOMUU U aCTPO(DU3UKHI 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIIAIOIIEE IOBTOPEHHUE

6.1 O06o0iaroiee MOBTOPEHUE 4 Et?rijzj;lrifgsiggﬁMchc
Hroro no pazneny 4
Pe3epBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos
Aara DJIeKTPOHHbIE
H3yUYeHUs
undposbie
Ne n/m Tema ypoka Konrpoasubie | IlpakTuuyeckue op
Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
10 10 pecypchl
«a» | «0o»
| ®usnka — Hayka o npupoje. Hayunsie 1 bubnnorexa [JOK
METOAbI MO3HAHUS OKPYXKAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun
. N bubnuorexa [JOK
2 COBPEMEHHOM HAYYHOW KapTHHBI MUPa, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIBbHOCTH JIFOIEH
Mexannueckoe OBUKEHHUE.
3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBrokeHus. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHUE
- bu6mmoreka [JOK
4 PaBHOMEpHOE NPAMOJIMHEUHOE ABUKECHHUE 1
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunorexka [JOK
IBUKECHUE https://m.edsoo.ru/ff0c372e
6 CBoOoiHOE majeHue. Y CKOpeHue 1 bubnunorexa [JOK
CBOOOHOTO MMaIEHUS https://m.edsoo.ru/ff0c39cc
7 Kpuonunelinoe npnxenue. [IBuxenne | bu6nuoreka [IOK
MaTepUaIbHOM TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHuun oTHOCUTENBHOCTH [ anuies..
bu6nmoreka [JOK
8 WNHepuuanbHble CUCTEMBI OTCUETA. 1
N https://m.edsoo.ru/ff0c3be8
[Iepsrrit 3axk0oH HproTOHA




Macca tena. Cuna. [IpuHuun

bubmuoreka [JOK

IloTenunanbHas OHEPrud Teja BOIU3HU
MMOBCPXHOCTHU 3eMim

9 CyIepIIO3UIMu cWI. Bropon 3aKoH
. https://m.edsoo.ru/ff0c3bed
HproTona nist MaTepuanibHOW TOUKU

10 Tperun 3akon HerotoHa juist bubnuorexka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8

1 3aKoH BCeMUPHOTO TsroteHus. Cuina bubnnorexa [JOK
TsKecTH. [lepBas KocMu4YecKkasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena bubmorexa HOK

https://m.edsoo.ru/ffOc3el8
Cuna tpenust. KoagduimeHnt tpenus.
13 Cuita C(P;HpOTI/IBJ'IeI?I/(Iif)I pu }IBI/IE)KCHI/II/I Bubnmorexa LOK
https://m.edsoo.ru/ff0c3f76
TeJa B )KUJAKOCTH WJIU Ta3e
[TocTynarensHOE 1 BpamaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuinebl. [lnedo cuibl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NmMnynbc MmaTepraibHOW TOUYKHU, CUCTEMBI

15 MaTepUabHbIX TOYEK. MIMITyJIbC CHITBI. bubnuoreka [JOK
3aKOH COXpaHEHHUS UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABMXKEHUE
PaGoTta 1 MOIITHOCTD CHUITBIL.

16 Kunernueckas sHeprusi MaTepuagabHON bubnnorexa [JOK
Touku. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEpruun
[loTreHunanpHas 3Heprusi.

[lorenunanpHas 3Hvepr1/151 yIIpyro BuGmiorexa LIOK

17 ne(OPMUPOBAHHOU TPYKUHBI.

https://m.edsoo.ru/ff0c461a




18

[ToTeHManbHBIC U HETIOTEHITUAIEHBIC
cwibl. CBsi3b pabOTHI HEMOTEHITMATLHBIX
CUJI C U3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXPaHCHUS MEXaHHMYECKOU SHEPTUU

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

19

JlabopaTtopHnast pabota «lccnenoBanue
CBs3U pa6OTI)I CHUJIBI C UBMCHCHUEM
MEXaHUYECKOW SHEPTUH TeJla Ha IPUMEPE
PaCTSDKEHHS PE3NHOBOTO KTYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlnunamuka. 3aKkoHbBI
COXPAHEHHUS B MEXaHHKE)

bu6morexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOM Teopru. bpoyHOBCKOE

newkenue. Juddy3us

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BelecTBa. MoJelu CTPOCHHS
ra3oB, KUIKOCTEH U TBEPABIX TEI

23

Macca mosexyi. KoamdecTBo BeliecTna.
[TocrositnHas ABoraapo

24

TermmoBoe paBHoBecue. Temiieparypa u e€
n3Mmepenue. [lkana remneparyp Llenscus

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

bubnuorexka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeaHEN KUHETUYECKON dHEPIUuu
JBU>)KEHUS MOJIEKYJl. YpaBHEHHUE
MenneneeBa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e




27

3akoH JlanpToHa. ["a30BBIC 3aKOHBI

JlabopaTtopHnas pabota «VccienoBanue

28 3aBUCHMOCTH MEXIY IMapaMeTpamMu
COCTOSIHUS pa3pEKEHHOTO ra3ay
79 N3onponeccel B MACAIBHOM Ira3e U UX bubnuorexka [JOK
rpaguveckoe mpeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOTUHAMUYECKOW CUCTEMBI 1
P . bubnuorexa [JOK
30 criocoObl e€ m3mMenenusi. KommuecTro
https://m.edsoo.ru/ff0c5952
TEIJIOTHI U paboTa. BHyTpeHHssS SHEpTHS
0JIHOATOMHOTO HJICAJIbHOTO Ta3a
bu6mmorexa [IOK
31 Buael Terionepenaun
https://m.edsoo.ru/ff0c5¢c36
VenbHas TEIIOEMKOCTD BEIIECTBA.
32 KonnuecTBo TemnoTel npu bubmmorexa LOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbIN Ipo1ece
33 [IepBblii 3aKOH TEPMOJUHAMUKYU U €TI0 bubmuoreka [JOK
NPUMEHEHUE K U30IIpoLIEcCaM https://m.edsoo.ru/ffOcSefc
34 Heo6patumocTh po1eccoB B MPUPO/IE. bubnunorexka [JOK
BTopoii 3ak0OH TepMOIUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteus u KII1/ TermoBoit bubnuorexa [JOK
MAaIllUHBI https://m.edsoo.ru/ff0c600a
36 Hwukn Kapno u ero KIT/]
37 DKosoruyeckue npoodaemMbl
TEIJIO3HEPTEeTUKU
33 O6o06maromuii ypok «MonekymnspHas bubnunoreka [JOK
¢u3uka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
39 KoHnTponsHas paboTa 1o teme bubnmoreka [JOK




«Monexynspaas ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50

TEPMOAMHAMUKU
40 [TapooGpazoBaHue U KOHICHCAIHS. bubnuorexka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS U OTHOCHUTEIIbHAS bu6mmorexa [IOK
BJIAKHOCTh BO3/1yxa. HackIieHHbIi ap https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrannmueckne u
4 amopdHbIe Tena. AHU30TPOIIUSI CBOWCTB bubnuorexa [JOK
KpucTamuioB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65£0
CoBpeMeHHbIE MaTEpHAIIbI
A3 [InaBnenue u kpuctammuzanus. Y IeabHast bu6mmorexa [IOK
TeruioTa masiaeHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bubnuorexa [JOK
44 VYpaBHEeHHE TEIJIOBOTO OalaHca nommoreka [
https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aIus Tell. DIEKTPUUECCKUN bubnuoreka [JOK
3apsi. JIBa BUIA DIEKTPUUYECKHUX 3apS 0B https://m.edsoo.ru/ffO0c6bcc
[IpoBOAHMKH, AUITEKTPUKH U
P P bu6mmoreka [JOK
46 MIOJYITPOBOJHUKH. 3aKOH COXpPaHEHUs
https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOT 0 3apsa
B3aumonencTBue 3apsioB. 3aKoH
. . bubnuoreka [JOK
47 Kynona. ToueuHblnd 371€KTpUUECKUN
https://m.edsoo.ru/ff0c6ced
3apsi
Hanps:k€HHOCTB 3IIEKTPUUECKOTO TOJIA.
48 I1 I/Ii WII CyNIEepIo3U I/II:)I/I ANEKTPUUECKUX bubmorexa LIOK
p EI yrep H . P https://m.edsoo.ru/ff0c6df2
noJseu. JINHUY HanpsHKEHHOCTH
49 PaboTa cui 3eKTpoCcTaTUYECKOro MoJs. bu6nuoreka [IOK
[Torenuman. Pa3HoCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHMKH ¥ AUDIIEKTPUKU B bubnmoreka [JOK




QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBHCKTpI/I‘-ICCKaSI IpOHHUIACMOCTb

https://m.edsoo.ru/ff0c7018

51

OnexrpoeéMkocTts. Konnencarop

bubmmorexa [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOH/IEHCATOpa. DHEePrus 3apsKEeHHOTO
KOH/IEHCATOPa

bubmmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast pabota "U3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHIHT NENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOMMUPOBAIBHOTO
amnmapara, CTpyMHOro IpHHTEpa.
DIIEKTpOCTAaTUUYECKAs 3alUTa.
3a3eMJIeHHE 3IEKTPONPHOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBHUSI €r0
cymectBoBanus. [ToctostHHbIN TOK. Cuna
toka. Hanpsixkenue. ConpoTuBIICHHE.
3akon Oma 11 yyacTka 1enu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COCTMHEHUE ITPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAaHHOTO COSIMHEHHSI PE3UCTOPOBY

bubnuorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH 3JEKTPUUYECKOTO
ToKa. 3akoH J[xoyns-Jlenna

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

58

3akon OMa 715 TOJTHOM (3aMKHYTOH)
anekTpuyeckoit nenu. Kopotkoe
3ambIkaHue. JlaboparopHas paborta
«M3mepenne DJIC ucToyHMKa TOKa U €ro
BHYTPEHHETO CONPOTHBIICHUS

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




DNEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COMPOTUBJICHUS

59 METAJUIOB OT TEMIIEPATYPBI.
CBepXIpoBOIUMOCTh

60 DNEeKTpUYECKUU TOK B BaKyyMe.
CBoucTBa 3JIEKTPOHHBIX TYYKOB
[TonynpoBOAHHMKH, UX COOCTBEHHAsT U

61 MpUMeCHasi MPOBOAUMOCTh. CBOMCTBA bubnuorexa [JOK
p—n-nepexoaa. I1oynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puoOOPHI
DIIEKTpUYECKHUN TOK B pacTBOpax u

62 pacIuiaBax 3J1€KTPOJIMTOB. bubnnorexka [JOK
DIIEKTPOJUTUYECKAS AUCCOIMALIMS. https://m.edsoo.ru/ff0c82ba
DneKkTponun3
DIJIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U bubnuoreka [JOK
HECAaMOCTOSTENbHBIN pa3psia. MoaHusL. https://m.edsoo.ru/ff0c84ae
[Tna3zma
DnexTpuyeckrue Npubopsl U yCTPOUCTBA U

64 ux Hp;)KTI/IIIeCKoe];I)TpHI\/]I;)eHeHI}/IIe.]i_[paBI/IHa Bubmmorexa LOK

https://m.edsoo.ru/ff0c86fc

TEXHUKH 0€30MacHOCTU

65 O6o006maromuit ypok bubnunoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponpHast paboTa 1o Teme

66 «Qnekrpocratuka. [1ocToOsAHHBIH bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKM B pa3aIn4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

67 PezepBHblit ypok. KonTposbHas pabota Bubmmorexa LHOK

https://m.edsoo.ru/ff0c8c56




1o Teme "DIeKTpoauHaMuKa"

68 PesepBHblit ypok. O6001marouii ypok 1o | bubnuorexa [JOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6¢
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




11 KJIIACC

KounyecTBo yacoB
Aara DJIeKTPOHHbIE
W3YSEHUS | dnoBkie
Ne n/m Tema ypoka Kourpoabubie | IlpakTnueckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI 1 1
pecypcbl
«a» «o»
[TocTositHHBIE MAarHUTHI U UX
1 B3auMo/jieiicTBe. MarauTHoe 1oJie. 1 bubmmoreka [IOK
Bekrop marHuTHOM MHAYKIMH. JIMHUA https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKIIUN
MarauTHO€ 10Jie MPOBOIHUKA C
) TokoM. OnbIT Dpcrena. | bubnuorexa [JOK
B3anmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHas padota «3yuenue | | bubnuoreka [JOK
MAarHuTHOTO TOJIS KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO MOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
bu6mmoreka [JOK
4 JlaGopaTtopHnas pabora «lccnenoBanue 1 1
. https://m.edsoo.ru/ff0c9acO
JEHCTBUS MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JleficTBME€ MarHUTHOTO MOJIS HA
5 JIBUXK Cs1 3apSKEHHYIO YaCTHI] 1 bubmmorexa [TOK
ymyro P o Y. https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cunsl Jlopenia
DOnekTpoMarHuTHas UHAYKIUs. [Totok
6 BEKTOpa MarHuTHOW nuaykuuu. J/1C |
WHJYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
uHaykuuu Papanes




JlaboparopHnas padota «lccnenoBanue
SABJICHUSA SHCKTpOMaFHI/ITHOI\/JI
WHIYKIIUW»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKITUH.
DHEeprusi MAarHUTHOTO TTOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

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

TexHnueckue ycTponucTBa U UX
IIPUMEHEHHE: IOCTOSTHHBIE MarHMTHI,
3JIEKTPOMArHMTBHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHJYKIMOHHAs [1€Yb

10

O6o0matomuii ypok «MarautHoe
noJie. DJIEKTPOMAarHUTHAS WHITYKIIHSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa mo teme
«MarsuTtHoe nozJe.
DNEeKTPOMarHUTHAS MHTY KIS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
Kojebanus. 'apmMoHnyeckue
KoJjeOaHus. YpaBHEHHE
rapMOHUYECKHUX KOJICOaHUH.
[IpeBpaienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas padota «MccnegoBanue
3aBUCHUMOCTH IIEPUO/Ia MAJIbIX
Kosie0aHUi Tpy3a Ha HUTH OT JJTUHBI
HUTH U MaCChI IPy3a»

14

Koneb6arenbHblit KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
ujearbHOM KojieOaTeIbHOM KOHTYpE.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb820




Amnanorus MCKIY MCXaHUYCCKUMU U
QJICKTPOMArHUTHBIMU KoJIEOAHHUSIMU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPrUU B HJICATHHOM KOJICOATSIILHOM
KOHTYypE

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoJeOaHusx. BelHyXIeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3oHanc.
BI)IHY)KIIGHHI)IG SHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAANBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CHIIBI TOKA U
HaIPSHKCHAS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenava u notpedieHue
ANIEKTPUYECKOM SHEPTrUn

19

YCTpoHCTBO M TPAKTHUUECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro ToKa, TNHUI
aNeKTponepeaay

bubmuorexka [JOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTHYECKHE PUCKHU IIpHU
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHEPTIUH B MIOBCETHEBHOU
KHN3HH

21

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTh

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cca54




pacrpoCTpaHEHUs U JIJIMHA BOJIHBI.
[Tonepeunsie 1 TPOAOJIBHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTb

bu6mmorexa [IOK

22
3BykKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 CBOMCTBA U ckopocTs. [llkana Bubnrotexa LOK
P i https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHUUIBI paIUOCBA3U U
24 TeneBueHus. Pa3Butue cpeacTs
cBs3u. Pagnostokamus
)5 KonTponsnas paborta «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpOoCTpaHEHUE
. . bu6mmoreka [JOK
26 CBETa B OJHOPOAHOMU cpene. ToueuHblit
https://m.edsoo.ru/ff0cd350
HUCTOYHHMK cBeTa. JIyd cBeTa
OtpaxxeHue cBeTa. 3aKOHbI OTPAKECHUS
. bu6mmoreka [JOK
27 cgeta. [loctpoenue n3zo0OpakeHuu B
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenominenue cera. [TonHoe
73 BHYTpeHHee oTpakeHue. [Ipenensubin bubnunorexka [JOK
YI'0J1 IIOJIHOT'O BHYTPEHHET O https://m.edsoo.ru/ff0cd7{6
OTPAKEHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnorexka [JOK
IOKAa3aTels IPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffO0cd67a
JIun3sl. [locTpoenue nzoOpaxeHuii B
N bubnmuorexka [JOK
30 nmunH3e. Dopmyiia TOHKOM JIMH3BL.
https://m.edsoo.ru/ffOcddle
VYBenuueHue ITMH3bI
31 JlaboparopHas pabota «MccnenoBanue




CBOMCTB M300pa)KEHUH B TMH3AX)

Hucrniepcus cBera. CIIOXKHBIN COCTaB
6enoro ceera. L{get. JlaGopaTopHas

32
pabota «Habmonenue nucnepcun
CBETa»
33 WNurepdepennus ceeta. Audpakuus bubnnorexa [JOK
ceera. [ludpakunronnas pemerka https://m.edsoo.ru/ff0ced22
34 [TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tongpusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuoOOPHI U yCTPOICTBa U
YCIIOBHS UX 0€30MaCHOTO MTPUMEHEHUS
['panuIBl MPUMEHUMOCTH
36 KJIaccCu4ecKor Mexanuku. [Toctymnarsl bubnuorexa [JOK
CIIeIMaIbHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6mmoreka [JOK
37 3ameJIeHue BPEMEHH U COKpaIleHUE
https://m.edsoo.ru/ffOcfa42
JUIHBI
DHeprus ¥ UMITYJIbC PEIATUBUCTCKOU
. bu6mmoreka [JOK
38 yacTULbl. CBSA3b MacChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIus MOKOs
KontponsHas pabora «OnTHKa.
39 OCHOII;LI cre I/II)aJIbHOﬁ TEOpUHU bubmorexa LIOK
1 p https://m.edsoo.ru/ffOcf610
OTHOCHUTEIIHOCTHU
40 ®ortonsl. opmyna [Inanka. Sneprus bubnuoreka [IOK
U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
A1 OTKpBITHE U UCCIIEIOBAHNE bubnmoreka [JOK

dotorddekra. Onbite A. T

https://m.edsoo.ru/ffOcffc4




CroneroBa

3akoHbl hoTodd(dekra. YpaBHCHHE

bubmmoreka [IOK

42 DunmrerHa i GoTodddekra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» dpororddexra
Hasnenune cBeta. Onbite [1. H.
43 JleGeneBa. XuMuueckoe JCHCTBUE bubmorexa HOK
) https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTpoicTa u
m MPAKTUYECKOE MPUMEHEHHE:
(dhoTormeMeHT, GOTOIATIHNK, COTHEUHAS
Oarapes, CBETOINO
45 Pemenne 3agau mo reme «QJI€MEHTBI bu6mmorexa [JOK
KBAHTOBOM OIITUKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
bu6mmoreka [JOK
46 Pezepdopna mo paccesHUIO O-4aCTHIL.
https://m.edsoo.ru/ff0d091a
[lnanerapHas Mozienb aTOMa
bu6mmoreka [JOK
47 [Toctynatel bopa 1
https://m.edsoo.ru/ff0dOafa
N3nydenue u nornouieHre GoTOHOB
48 II I/I}ll'lqe €X0JIe aToMa C O Hoqio OBHS bubmmorexa [OK
P p A . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Apyroil. Buasl criekTpos
BonnHoBbI€ cBOMCTBA YacTuIl. BoaHBI
49 ne bpouns. KoprnyckyisipHO-BOTHOBOU bubnunoreka [JOK
nyanu3M. CloHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3ITyYeHHUE
OTKpBITHE PAaIMOAKTUBHOCTH. OMBITHI
P P bubmuorexka [JOK
50 Pesepdopna mo onpenenenuto coctasa

PAANOAKTUBHOI'O U3JIYYCHUSA

https://m.edsoo.ru/ff0d0fd2




51

CporictBa anbda-, 6era-, ramma-
n3iydeHus. Biusaue
PaMOAaKTUBHOCTH Ha )KMBBIC
OpTraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotomel. Ansda-pacna.
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-nu3znydenue

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3U HyKJIOHOB B si/Ipe.
SAnepHble peakuuu. SnepHbIN peakTop.
[Tpo6memMbl, TEPCTIEKTUBHI,
9KOJIOTHYECKHE ACTIEKTHI SIACPHON
JHEPreTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpbITHE
Mo3uTpoHa. MeTtoabl HAOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMoaeucTBUd. EquHcTBO
(bu3nYecKOU KapTUHBI MUPa»

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

55

Bun 3Be3nH0ro HeOa. Co3Be3aus,
SIPKHUE 3BE3/IbI, TUTAHETHI, ©X BUIUMOE
nBrokenne. CoHeyHas cucTeMa

56

Counuie. ConHeuHas akTUBHOCTD.
Hcrounnk sHeprun CosHIA U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI ITIaBHOU
IIOCJIEA0BATEIBHOCTU. BHyTpeHHEE
cTpoenue 38€311. COBpEMEHHBIE
MIPEICTABICHMS O IPOMCXOKIEHUU U




spostroru CoJIHIA U 3BE3 ]

58

Muneunbin [Iyte — Hama [Manaktuka.
[Tonoxenue u apmxenue CoyiHLa B
lNamakTtuke. ['anmaktuky. YepHble qbIpbI
B sIIpax rajlakTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3psiBa.
PennkroBoe n3nydyenue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl aCTpOHOMUHT

61

KonTtponbHas paboTta « 37€MEHThI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COITHAIbHOM B
3THYECKOH cdepax NesTeTbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Posb 1 mecto
(U3UKU ¥ aCTPOHOMUH B COBPEMEHHOM
HAyYHOU KapTHHE MUPA

64

O6o06maromuii ypok. Poib
¢buznueckoit Teopuu B GopMUPOBAHUH
MPEACTaBICHUHN O PU3HIECKOU
KapTUHE MHUpa

65

O6o06maromuii ypok. Mecto
¢u3nvecKkoi KapTUHBI MHpa B 001IEM
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEICTaBICHUN 0 pUpoae




PesepBHbI ypok. MaruutHoe noJe.

66 1
DNeKTpOMarHuTHast MHAYKIIHS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CHelHalIbHOM Teopun 1
OTHOCHUTEJIbHOCTH
Pesepnsiit ypok. KBanToBas dusmka.
bubmmoreka [IOK
68 DneMeHThl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKN
OBIIEE KOJIMYECTBO YACOB 10 68

[TPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

1.®uzuka, 10 knacc/ Msxumes I'.4., Byxosues b.b., Cotckuit H.H. non
penakuueit [lappentorenoit H.A., AkunonepHoe o0miectBo «M31arenbeTBo
«IIpocsemienue»
2. ®usuka, 11 knace/ Mskues I'.JI., Byxosues b.b., Yapyrun B.M. noa
penakmueit [lappentoenoit H.A., Akuinoneproe o0miectBo «M3marenbeTBo
«ITpocsemienue»

3. A.Il.PeimkeBuu 3agaunuk 10-11kn

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1.Kpatkue B3risiabl o ¢usuke. 10 - 11 xmace (B moMonns "3acTpsBIINM B
nyTtu"). Knacc!nast ¢pusuka s 1r0003HaTENBHBIX [ DIEKTPOHHBIN pecypc] /
http://class-fizika.narod.ru/10-11_class.htm;
2. ®usuka. 10 xnacc. Yuebnsle MmaTepuainbl. Enqunas kKomiekius nugpoBbx
00pa3zoBaTeIbHBIX PECYPCOB [DIEKTPOHHBIN pecypc] /

http://schoolcollection.edu.ru/catalog/pupil/?subject=30
3. ®usuka. 11 knacc. Yuebnsle MmaTepuainbl. Enqunas komiekius mugpoBbIx
00pa3oBaTeIbHBIX PECYPCOB [DIEKTPOHHBIN pecypc] /

http://schoolcollection.edu.ru/catalog/pupil/?subject=30.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET
http://somit.ru/

https://m.edsoo.ru/ff0c32e2
https://college.ru/fizika/
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