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HOACHUTEJBHAA 3AIITMCKA

[Iporpamma 1o ¢usuke 06a30BOro0 ypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHONM padoyeill mporpaMMbl BOCHUTAHUS U
KOHLEMUUU TMpenojaBanus yyeOHoro npeamera «Pusnka» B 00pa3zoBaTeIbHBIX
OpraHu3alusaXx Poccuiickon denepanuy, peaTn3yIoINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mporpaMMmbl MO (U3MKE HAIMpaBieHO Ha (QopMupoBaHue
€CTEeCTBEHHO-HAYYHOW KapTUHbl Mupa oOydarommxcsa 10-11 kiaccoB mnpu
oOydeHHH uxX (Pu3nke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESATEIBHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusiMm ®I'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM M METAlpeIMETHBIM pe3yJbTaTam
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOIMMOCTh PEaU3alNU MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €CTECTBEHHO-HAYYHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETM M3y4YeHHUs (DU3UKM HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKHU: TUYHOCTHEHIE,
MeTanpeIMETHbIE, TpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3mKe BKIIOYALT:

e IUIAHUPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU HAa 6a30BOM ypOBHE, B

TOM YHMCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxaHue yueOHoro npeameta «Dusnkay 1o rogam o0ydeHusl.

dusrka Kak Hayka o HaumOosee OOMMX 3aKOHAX IPUPOJIBI, BBICTyNas B
KayecTBe yueOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaromeMm Mupe. [1IkoapHBIN Kype PUBHKHA — CHCTEMOOOPA3yIOMINMA
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHUE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB M SBIICHUH, H3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mueckoir reorpadueri M acTpoHoMmed. lcmomb3oBaHME W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHMM  OmpenenseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTUKd, TPaHCIOpPTa, OCBOCHMS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU M JAPYTHX.
W3ydyenne (QU3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE E€CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUN TPHUMEHSTH
HAy4YHbII METOJI TO3HAHUS IIPU BBINOJHEHUH UMH YUEOHBIX HCCIIEJOBAaHU.

B ocHoBy kypca Gu3MKd 715 ypOBHS CpeaHEro oOIero oopa3oBaHUA
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTHUECKH
3aBEPIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIFOYAET KaAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (GU3HKU
o0beUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBiseTcs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEPHUM, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
IYMaHUTApHOTO TOTEHIMaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3uku ¢ pa3BuTHEM OOIIECTBa, a TakKXke C MHUPOBO33PEHUECKHMH,
HPABCTBEHHBIMH M 9KOJIOTMUECKUMHU MPOOIeMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum  mpegmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TMOCPEJICTBOM BBEJCHUS DIIEMEHTOB
CollepKaHMsl, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKU M TEXHOJOTHUM, a TaKkke 00CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CtepXKHEBBIMHM dJIEMEHTaMH Kypca (U3UKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISIOTCS (pusmdeckue Teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIH (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MPHUPOAE, TpPaHUIAX
OPUMEHUMOCTH TEOpUM, JI1 OINHCAaHUSA ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITeIBHOCTHBIN TOAX0J B Kypce (DU3UKU peanmn3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alid SKCIEPUMEHTAIBHON AESITEIIbHOCTH O00Yy4YaroIIuXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3UMKH — OTO MCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OONIWK CIHCOK YYCHHUYECKUX
PaKTHYECKUX paboT. BolaeneHue B yka3aHHOM NepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIIETCA y4YaCTHUKaMH
0o0pa30BaTeIbHOrO IMpolecca HCXOAd U3 OCOOEHHOCTEeW IUIAHUPOBAHMUS U
ocHauleHuss kaOuHeta ¢usuku. Ilpm 3TomM oOecreynBaeTCsl  OBIAJCHUE
O0y4aloUIMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE yIENAETCA PELIEHUI0 PAaCUETHBIX W KaueCTBEHHBIX
3ana4. Ilpu 3TOM Ay pacy€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aJaud C SIBHO
3aJlaHHOM (PU3UYECKONW MOJIENbIO, TO3BOJISIONIME TPUMEHATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaK M WHTETpUpYys 3HAHUS W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISFOTCS 3a/IaHUS Ha
OoOBsSICHEHHE TIPOTEKaHWS (PU3MUECKUX SIBJICHUN W TIPOIIECCOB B OKpYKAIOMICH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOW MOMACIH IS CUTyallMd MPaKTHUKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TtpeboBanusmu DPI'OC COO k marepuaibHO-
TEXHUYECKOMY OO0eCleueHnI0 y4eOHOro rpoiecca 0a30BBI ypOBEHb Kypca
(bU3UKHM HA YPOBHE CPEeAHETO 00IIero o0pa3oBaHusl TOJKEH U3Y4aThCs B YCIOBUSAX
NPEeIMETHOTO KaOWHeTa (PU3MKK WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKiIa. B kaOuHeTe (U3MKU JOKHO OBITh
HeoOxoauMoe JlabopatopHOe OO0OpYJIOBaHHWE [IJIsi BBIMOJHEHHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YUYSHWYSCKUX MPAKTUYCCKUX PabOT U JEMOHCTPAIIMOHHOEC
o0opyaoBaHuE.
JleMoHCTpanmoHHoe oOopyaoBaHHEe (OPMHUPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MUHUMAJIbHOW JIOCTATOYHOCTH W OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe Mo (U3MKE KIFYCBBIX JEMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SIBJICHUH MW MPOICCCOB, OMIUPHYCCKUX U
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlaGopaTtopHoe o00OpynOBaHUE IS YYEHUYECKUX TMPAKTHUYECKUX padboT
dbopmMupyetcsi B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxcsi. TemMaTH4ecKue KOMIUIEKTHI
71a60paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTab0paTOpHil.
OCHOBHBIMH LIETIIMHU U3Y4YeHUS (PU3HKU B 00IIeM 00pa30BaHUU SIBIISTFOTCS
e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYyYarONIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUS U (POPMHUPOBAHHE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTara H3y4YCHHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIHHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMmMeHUN OOBSCHATH SBICHUA C HUCIOJB30BAHHEM

dbu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue MpeACTaBICHUN O POl (PU3WUKH IJIST PA3BUTHSA JIPYTUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkeHue ATUX Ieliel 00ecTeunBaeTCs PelieHneM CIEAYIONUX 3a7a4 B
MpoIecce u3yueHus Kypca (U3UKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHMUs:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o01mux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, D3JIEKTPOJAWHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI acCTPOPU3UKH;

e (opmupoBaHue yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUU B TMpPUPOAE M I IPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEHHME CHOCOOOB pEHIeHUs PA3IMYHBIX 3aJad C $SBHO 3aJaHHOU
¢uznuecko MoOJENbl, 3aJady, MNOJApa3yMEBAIOLIUX CaMOCTOSITENIbHOE
co3gaHue pu3NUeCcKord MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHUE (U3MYECKHX OCHOB U MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAAMHU CaMOCTOSITEIBHOIO IUIAHWPOBAHHS M TPOBEACHUS
(Gu3MUeCKHX HKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTaluyl UHPOpMAaIINH,
OTIpeJIENICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU JJIsl Pa3BUTHUA YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHLHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEINO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme Mo (U3MKE TMepeyeHb JabopaToOpHBIX MU
NPAKTHYECKUX padoOT SBIAETCA PEKOMEHJOBAaHHBIM, YYMUTENb JENaeT BHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAbOT U OMBITOB C YYETOM HHIWBHUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3znka u MeTOAbI HAYYHOI' O O3HAHUS

®usuka — Hayka o npupozae. HayyHble MeTOIBI ITO3HAHUS OKpPYKAIOILIETO
Mupa. Posibp JKcniepuMeHTa U TEOpUM B IIPOLECCE MO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUNA M TpolieccoB. HayuyHble TUmoresbl.
duznyeckre 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTU (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAy4HON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AHanoroBele W HUPPOBbIE HU3MEPHUTEIbHbIE MPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnueckoe nBHXeHUE. OTHOCHUTENBHOCTh MEXAHUYECKOI'O JIBHXKCHUSI.
Cuctema otcuéra. Tpaekropusi.

[lepemenienne, CKOpoOCTh (CpedHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHUE MaTepUaIbHON TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpSAMOJUHEHHOE IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, IyTH U [EpEeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe majeHue. Y CKOpeHUue CBOOOIHOTO MaICHHS.

KpuBonuneintnoe  nBmkeHue. [IBMKEHME  MarepuajJbHOW TOYKM IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JIMHEMHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHE: CIUIOMETP,
JNBH>KEHUE CHAPAIOB, LICMTHBIC U PEMEHHBIE ITEPENAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUSL.

[IpeoGpa3oBanre ABMKEHUI C UCITOJIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenue aBukeHHsi Tena, OpOILIEHHOTO MOJA YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTu npu IBUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomsi

N3ydyeHnrne HEpaBHOMEPHOTO ABHXKEHUS C LIEIbIO ONPENEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOUICHHUS MEXAY IyTAMH, MPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU TMIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHune nBUXKEHMS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tesa, OPOIIEHHOTO0 TOPU30HTATIBHO.

Tema 2. lunamuxa

IIpyHuun  otHocurenbHocTH  [ammnes.  Ilepsbii  3akoH  HbrotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtsiroreHua. Cuna Tsokectu. IlepBas kocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (okos, CKoJibkeHusi, kauenus). Cuia tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUS U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHU NPU IBH)KEHUU Teja B KUIKOCTU WJIU Ta3e.

[TocTynarensHOE U BpaliaTelbHOE ABIKEHHE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCHU BpauleHus. Ilneyo cumbl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTHUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLuu.

CpaBHeHUE Macc B3aUMOICHCTBYIOLIHUX TEJl.

Bropoii 3akon HeroToHa.

N3smepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTts. Bec Tena npu yCKOpEHHOM NTOIbEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuenne nBuxkeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IMPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO Tela, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenus é mexaHuke

Nmnynbe MatepuanbHOW TOYKHM (Tesa), CHUCTEMbl MaTe€pUalbHBIX TOYEK.

NMnynbC cUlbl M1 W3MEHEHHWE HUMITYJIbCAa Tejla. 3aKOH COXpAaHEHWs UMIYJibca.
PeakTtnBHOE NBUKEHUE.

Pabota cuibl. MOIITHOCTE CHJTBI.

Kunernueckass sHeprusi mMarepuaabHONW TOYKH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [TorenuanbHas SHEprug yOpyro
nedhopmupoBaHHOM  TpykuHbL.  [loTeHnManbHast  2HEprust Tejda  BOJIU3H
NOBEPXHOCTH 3EMJIU.

[ToreHnuanbHble WM HEMNOTCHIUAIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAJbHBIX CHJI C M3MEHCHUEM MEXAHUYECKOW HSHEPruUh CHUCTEMbI TeEll.
3aKOH COXpaHEHUS MEXaHUUYECKOW SHEPTUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHIIMAIBHOM SHEPTUU B KHHETHICCKYIO U 0OPATHO.

Vuenuueckuii osxcnepumenm, 1a6opamopuvlie pabomsl

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanne cBsA3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKOW SHEPTHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosiekyasipHasi pu3uka u TepMOJUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Huddysus. Xapakrep HIBWKECHHUS U
B3aMMOJICMCTBUS YacCTHI] BeniecTBa. MoOJeIn CTPOEHHUS Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelied. Macca u
pasmepsl Mosiekys. KonmndectBo BemectBa. [loctosHHass ABoraspo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HACaNbHOTO ra3za. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpeoHEW KWHETHMYECKOW SHEPruM TEIUIOBOrO JBMKEHWs dvactul rasza. [llkama
temrieparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B UICAIBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mnpencraBieHWe H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHnueckue YCTpOWCTBA U IMPAKTUUECKOE MPUMEHECHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIOIIUE JIUCKPETHOE CTPOEHUE BemlecTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTbl 10 11 y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnaens onbita ITepHa.

OnbITHI, JIOKa3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OneITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHMS HWJEAJbHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii oxcnepumenm, 1abopamopusie pabomsi

Onpenenenue Maccbl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE HW3MEPEHUN
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEKly TapaMeTpaMU COCTOSIHUS pa3pesKeHHOTO
rasa.

Tema 2. Ocno6bl mepmoounHamuKu

TepmonuHamuueckass cucteMa. BHYTpEHHsSI SHEpPrusi TEPMOIUHAMUYECKOU
CUCTEMBI U crIoco0bI €€ m3MeHeHus. KonmuecTBo TermnoTsl U pabota. BHyTpeHHS
JHEprus  OJHOATOMHOIO  MACaJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIydYCHUE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KosmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 06 aamabatHom mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHAa TEPMOJWHAMHUKH K H3omporeccaMm. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepMoamHamuku. HeoOpaTuMOCTh TpOILIECCOB B MPHUPOJIE.

TermmoBble  mamwHbl.  [IpuHOMANBI  AEWCTBUS ~ TEIJIOBBIX  MAallWH.
[IpeoOpazoBanusi 3Hepruv B TEIIOBbIX MamuHax. KosdduuueHt nose3Horo
nencTBug TermioBo MamwuHbL. [ukn KapHo u ero kxo3d@uIMEHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYeCKUe MPOOIEMbI TEMIIO3HEPTETUKHU.



10

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHWE: JBUraTellb
BHYTPEHHETO CrOopaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEpPrUM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku u3 OYTBUIKKM TOJ JCHCTBHEM CXKAaTOro BO3/lyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpEeHHEH HEpruu (TEMIIepaTyphl) Teaa IpH TeIUIonepeaaye.

OnpiT 1Mo anauabaTHOMY PpACHIMPEHHIO BO3Jyxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii oxcnepumenm, 1abopamopusie pabomsi

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Aepezammusie cocmoanus eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. VcrapeHue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAsl BJIAXXHOCTh BO31yxa. HackimeHHbld mnap. YjaenbHas TEIIOTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kuakue kpucrtamuibl. CoBpeMmeHHble Marepuanbl. [lnaBineHune wu
KpUCTaJTu3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIIOBOTO OalaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOJIYUYEHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM JaBJICHUH.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U TIIaBJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanus KpucTaJlIoB.

Vuenuueckuii oxcnepumenm, rabopamopuvle pabombl

N3mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DnekTponMHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauust Teld. OJEKTpUYecKuil 3apsan. JBa Buaa »IEKTPUUYECKUX
3apsiioB. [IpOBOJMHMKYM, OUANEKTPUKU U MOJIYNPOBOJHUKH. 3aKOH COXpAaHEHUs
AIEKTPUYECKOTO 3apsia.
B3aumopericteue 3apsaoB. 3akoH KynoHa. TodeuHbI 3JIEKTPUUYECKUN 3apsii.
Onektpuueckoe mnosie. Hanpspk€HHOCTH  anekTpuueckoro mojs.  [Ipunimn
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CYIIEPHO3ULIUU DIIEKTPUUYECKUX TMOJIeU. JIMHUM HANPSHKEHHOCTH DJIEKTPUYECKOTO
TTOJIS.

Pabora cun  anexrpoctatudeckoro  mosis.  [lorenuuman.  Pa3HocTh
MOTECHIMANOB. IIpOBOAHMKM M JAMANEKTPUKH B DIEKTPOCTATHUYECKOM IIOJIE.
JlvanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHieHcaTop. DIEKTPOEMKOCTh MIOCKOr0 KOHJAEHCATOpA.
DHEPrus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: JIJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUECKasl 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U PUHIUIL JEUCTBUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[TpoBOJIHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHZEHcaTopa OT IUIOIIAIN
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

Vuenuueckuii oxcnepumenm, 1abopamopusie pabomsi

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit Inekmpuueckuii mok. Toxku é paznuunsix cpedax

DNEeKTpUYECKH TOK. YCIIOBHUA CYIIECTBOBAHUS JJIEKTPHUUECKOrO TOKAa.
Ncrounuku Toka. Cuia Toka. [1ocTOSIHHBIN TOK.

Hanpsixxenue. 3akon Oma sl ydacTka Ieu.

DIEKTPUYECKOE COMPOTHBJICHUE. YEIbHOE COMNPOTHBICHUE BEIIECTBA.
[TocnenoBarenpHOE, TapaITIEILHOE, CMELIAHHOE COCIUHEHNUE POBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma.  MomHOCTB
AJIEKTPUYECKOr0 TOKA.

DNEeKTpOABWKYIIAasi CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akoH OMa 1151 OJIHOM (3aMKHYTO#) 35ieKTprueckoil nienu. KopoTkoe 3amMbikaHue.

DONEeKTpOHHAsT  MPOBOJAMMOCTb  TBEPIBIX  METaJUIOB. 3aBUCHUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpUuecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MyYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax H  pacIulaBax  AJIEKTPOJIMUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALINS. DIICKTPOJIN3.
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DJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMerp,
BOJIBTMETP, pPEOCTAaT, HCTOYHUKH TOKA, DIJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMIPSIKSHUSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOIHUKOB OT JIJIMHBI,
IUIONIA/IM TONIEPEYHOI0 CEYEHUSI U MaTepualia.

CwmernianHoe CoeIMHEHUE TTPOBOHUKOB.

[IpssMmoe wu3MepeHue HDIEKTPOABMXKYIIeH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKa BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCUMOCTH COMTPOTUBJICHUS METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTD BO3AyXa.

OHOCTOPOHHSSI IPOBOJIUMOCTH IHO/IA.

Vuenuueckuii oxcnepumenm, 1abopamopuslie pabomsi

N3ydeHne cMEMaHHOro COEAMHEHUS PEZUCTOPOB.

N3mepenue 30eKTpOIBMXKYIIEH CUIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue siexTposiusa.

MexnpeaMeTHbIe CBA3U

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMHU MaTE€MAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYYHOIO
MO3HAHUA: SIBIICHUE, HAY4YHbIA (pakT, TUMoTe3a, (Pu3ndeckas BeIMYMHA, 3aKOH,
Teopusl, HAOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHWH, JWHEWHas (yHKIHS,
napabona, runepOosa, ux rpauku U CBONWCTBA, TPUTOHOMETPUUECKHE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTRO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanndeckoe NBIKCHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUbI TEIUIONEpPEIauu, TEIIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIlleCTBA, MOJISIpPHAasi Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEI, >KUAKOCTEH U
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ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IHCCOLHALNS,
rajbBaHUKA.

l'eoepacghus: BIaxxHOCTB BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE BMKEHUN C HUCIIOIB30BAHHEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOIUIMIIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JPYyTrue), JABUTATEbL BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHHU
MOJY4YEHUsI COBPEMEHHBIX MAaTEpUaOB, B TOM 4YHCIE€ HAHOMATepUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKasi 3allllTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJEKTPOHATPEBATEIbHBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Pasnen 4. DiekTpoaAMHAMHUKA

Tema 3. Macnummnoe none. In1eKmpomMazHUMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHUTH.  B3auMoneicTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM MHAYKUMH. [IpuHUOMD Cyneprno3unuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WHAYKUMHU. KapThHa JTWHUNA MarHUTHOMN
WUHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJI€ TNPOBOAHMKA C TOKOM. KapTuHa JMHUNA WHIYKUHH
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOIO0 NPOBOJHMKA W 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTyIIKU ¢ TOKOM. OnbIT DpcTrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOyJb U HampaBiieHUE. J[BHKEHUE 3apsSyKEHHON YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cwbl JlopeHiia.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKOUU. [lOTOK BEeKkTOpa MarHUTHOU
MHIYKIUU. OJIEKTPOJABIKYIIAA CHIa HWHAYKUUH. 3aKOH AJIEKTPOMAarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. ONEKTPOABUKYIIAs CWIa WHIYKIHH B
MIPOBOJHHUKE, IBUKYLIEMCS MTOCTYIIATEIBHO B OJJHOPOAHOM MArHUTHOM IIOJIE.

[TpaBuno Jlenna.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKLIHMH. OJEKTPOABMIKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHeprusi MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPHUMEHECHUE: TIOCTOSHHbBIC
MArHUThl, BJEKTPOMAarHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3IIEMEHTAPHBIX
YacCTHUll, UHIYKIIMOHHAS TIEYb.
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Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE IEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumoperictere 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeH11a Ha HOHBI DIEKTPOJINTA.

SIBneHne 2IEKTPOMAarHUTHOM MHIYKIIMH.

[Ipasuio Jlenua.

3aBUCHMOCTb 3JIEKTPOABWKYIIEH CUJIBI MHIYKIMH OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHrne cCaMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomoi

N3ydeHre MarHUTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSTHHOIO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pa3zpnen 5. Kosie0anus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHblE KOJ1€0AHUA

Konebarenbnass  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KOJeOaHUS.
'apmonnyeckue konebanus. [lepuon, wacrora, amrummtyaa u (aza koneOaHUIA.
[IpyxxuHHBI MasgTHUK. MaTreMaTHUYEeCKMH MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBpalneHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJeOAHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHTYpe. AHAJOTHUA MEXIy MEXaHUYECKUMH |
ANEKTpOMarHuTHeiMU KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHS
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KojieOaHUSX. BBIHYKIEHHbIE MEXaHHUECKHUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOK. CUHYCOMJAQIbHBIM TNEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKAa U
HaIpsKEHUS.

Tpauchopmarop. I[IpousBoacTBo, mepemaada U MOTPEOIICHUE DIEKTPUICCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA MW NPAKTUYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM JIIEKTPONEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJIeOATEIbHOM CUCTEMbl (MPYXKUHHBINA WU
MaTeMaTU4eCKUM MasiTHUK).
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HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHUS] OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu MoCneNOBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUH 3JIEKTPOoIIepeayn.

Vuenuueckuii oxcnepumenm, 1abopamopusie pabomsi

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanre mepeMEHHOr0 TOKa B ILENM U3 [OCJIEeI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMacHUMHbLE B0JIHbL

MexaHudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepumon. CkopocTthb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. Ckopocth 3Byka. ['pomkocts 3Byka. Breicora tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3Jy4YEHUS JEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTpomarautHoil BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MpeJoMIICHUE, ToJsipu3anus, Judpakuus,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguoCBA3U U TeneBuAeHusA. Paaronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne ycCTpOWCTBA M NPAKTHUECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi WAarHOCTUKA B TEXHUKE M MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTPAHEHNUE TONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeHimm u 1udpakini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGntonenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOU M
4acTOTOU KoJieOaHU.
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HccnenoBanue CBONCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMJIeHUE, MoAsIpu3anus, Iudpakuus, UHTEpPEPEHLIHS.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. IIpsMoIMHENHOE paclIpOCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyuy cBera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OoTpaxkeHusi cBera. I[locTpoeHue n3o00pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN NTOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa MOJIHOTO
BHYTPEHHETO OTPAKECHUA.

Hucnepcust ceeta. CioxHbIl cocTaB Oenoro ceta. L[Ber.

CobOuparome W pacceuBaroniye JUH3bl. ToHKas JnuH3a. DOKycHOe
paccTosiHUE€ W OINTHYecKass cuwia TOHKOW JmH3bL. [locTpoeHune wu3o0pa)keHuil B
coOuparonmx U paccenBaromux auH3zax. Gopmyna TOHKOW JMH3bI. Y BelUYEHUE,
JaBAEMO€ JIMH30M.

[Tpenensl TPUMEHUMOCTH F€OMETPUIECKON ONTHKH.

BonnoBas ontuka. Wutepdepenuns cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HUHTEP(PEPEHIIMOHHON
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakinuoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonmsipuzanms ceera.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToamnmapar, NPOEKIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Ilemoncmpayuu

[IpsiMonuHENHOE pacIpOCTpaHEHHE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTudeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpaxeHue. Moiesb CBETOBOIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mojaenn MUKpPOCKOTa, TEIECKOTA.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonydeHune cniekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyuenue cniekTpa ¢ MOMOIIBIO TUPPAKIIMOHHON PEMIETKH.

HabGmtonenue nonsipuszanuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopusie pabomsi
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N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB U300paKEHUH B JINH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cieUAJIBbHOI TEOPUU OTHOCUTEIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MeXaHuku.  lloctymarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIIBHOCTU: HMHBAPUAHTHOCTH MOJIYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEITHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUUTAHBI.
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ HJaCTHUILIBI. 3Hepr1/151
ITOKOA.

Pa3nen 7. KBanToBasi (pusuka
Tema 1. Dnemenmul K6anmo8oi ONMUKU
®ortonsl. opmyna [lnanka cBsizu sHepruu HOTOHA C €ro YacTOTOM. DHeprus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue ¢horodddexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s Gotodddexra. «KpacHas rpaHuiia»
doTtordexra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

Texuuyeckue ycTpoiicTBa M MPAKTHUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceeroauon.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
[Inanerapnas mogens aroma. lloctymater bopa. U3nydyenue u mnormjomeHue
¢GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyro. Bumsr
cnekTpoB. CIEKTp YpOBHEW SHEPIUU aToOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckyisipHO-BOITHOBOM
JyaJli3M.

CnoHTaHHOE U BBIHYKXJAEHHOE U3TyUYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHasu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITbIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue NIMHBI BOJIHBI JIa3epa.
HaGmronenne nuHelyaThIX CIIEKTPOB U3TYUCHHUS.
Jlazep.
Vuenuueckuii oxcnepumenm, 1abopamopmusie pabomsi
HaGmonenue nuHeiyaToro cnekrpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTBI, JOKA3bIBAIOUINE CIO0XKHOCTh CTpOoeHUsl siapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma mo  ompexpeneHuio  cocraBa
paanoakTUBHOrO u3nydeHus. CBoicTBa anbda-, Oera-, TraMMma-U3ITyYCHUS.
Binsinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa W HelTpoHa. Hykmonnas mozens sanapa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ["amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprus CBsI3W HYKJIOHOB B sjipe. SaepHble cuibl. JledekT macchl siapa.
SAnepnsie peakuuu. [leneHne u cUHTE3 AI€EP.
Anepnwiii peaktop. Tepmosimepubiii cunTe3. I[IpoOieMbl M MEPCHEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTrEeTUKHU.
DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.
Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.
dyH1aMeHTaIbHbIe B3auMOoeHCcTBH. ENMHCTBO hr3MYecKoi KapTUHBI MHPA.
TexHuueckne yCTpONCTBAa U MPAKTHUECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
BuiibcoHna, siiepHbIi peakTop, aToMHast 6omoa.
Ilemoncmpayuu
CUY€TunK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuii oxcnepumenm, rabopamopuvle pabombl
HccnenoBanne TpekoB yacTuil (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DyieMeHTBHI aCTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiianiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, SpKUE 3BE3/bI, IJIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeynas cucrema.

Connne. ComHeuHast akTUBHOCTh. McTounuk sHeprum CoyHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlnarpamMma «CHEKTPAJIBbHBIM KJAcC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» MJII 3BE3/ TJIABHOM MOCJIEIOBATEIbHOCTH. BHYyTpeHHEe CTpoeHHe
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3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAECHUU U dBotonnu CosHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. [lonoxkenne u nBuxenue CoaHna B
IN'anaktuke. Tunel ranaktuk. Paguoranaktukyu u kBasapsl. UEpHbIE IBIPHI B A1pax
rajakTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa06:a. Paz0eranue rajakTuk.
Teopus bosbiioro B3peiBa. PennkroBoe usiydyeHue.

Macmrabnas ctpykrypa Beenennoi. MeraraiakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabarooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMIIbIOTEPHBIX
NPUJIOKEHUHN I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenust B Teneckon JIyHsl, mianet, Miieunoro [lyTu.

Oo6o0maromniee NOBTOpeHUe

Ponr ¢usukm W acTpoHOMUHM B DIKOHOMUYECKOW, TEXHOJIOTUUYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax NeaTeTbHOCTH YelloBeKa, POJib U MECTO (PU3UKHU
U aCTPOHOMHUU B COBPEMEHHOW HayYHOU KapTUHE MHpA, POJib PU3NUECKON TEOPHUH
B (GOpMHUpPOBAaHWUU TPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHpPA, MECTO
¢du3znueckoi KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3HU

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBA3C€H C KypCcaMH MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonamusi, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAY4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (hU3MYEcKass BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHNE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3BMEPECHHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, NPU3HAKKA TOJ00HS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nekTpuyeckue SBICHHWS B JKUBOW MPHUPOJE, KoseOaTeabHbIC
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIMIETKH, CHEKTpaJbHbIN
aHaJu3.
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l'eocpaghus:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JMHUM DIEKTpONEPENAY, TEHEPATOP IEPEMEHHOIO TOKA,
AIEKTPOBUTATENb, WHAYKLIMOHHAS II€4Yb, paaap, PAAHONPUEMHHK, TEIEBU30P,
anteHHa, TtenedoH, CBY-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.
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IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHMSA ITPOT'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpazoBanus (0a30BbI YPOBEHB) JOIKHO OOECIEUHUTh TOCTHIKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIN4HOCTHBIC PE3YyJbTAThl OCBOCHUSI yueOHOro npeaMera «Du3nkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYyYaroUIUXcsi PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHUX  YOEXICHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHECHHOTO
OTBITa W OTBITA JAEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HAINpPaBIICHUI
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTD IPaKAAHCKOU MO3UITMN 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAAMIMOHHBIX  OOIEYEIIOBEYECKUX  TyMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHUE B3aUMOJICHCTBOBATh C COL[MATIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOMN JAEATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

c(hOopMUPOBAHHOCTH POCCUNCKOM IrpaXIaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIIEHHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYyIIETO;

4) 3cTeTH4eCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOTO TBOPUECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;
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5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCHOHAIBHON AESTENIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh IKOJIOTMYECKON KYJIBTYpbl, OCO3HaHHE TJ100aTBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE IEMCTBUU B OKPYKAKOUIEH Cpelle Ha OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacIIMpeHue OIbITa JEATEeIbHOCTH 3KOJOTMYECKOW HamnpaBIE€HHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAay4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIllecce
U3ydeHHs  (U3MKU  OCYHIECTBISITH  NPOEKTHYID M HCCIEJOBATENIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE Aeiic TBUS
ba3oBble ornueckue AecTBUA:
CaMOCTOSITEJIEHO  (DOpMYyIUpOBaTh W aKTyalIM3UpOBAaTh  MpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICTISATh TENIA JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl M KPUTEPHH HX
JTOCTUKECHHS,
BBISIBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYMs] B PAcCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ACSATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JCSITEIBHOCTH;
KOOPAMHUPOBATh W  BBHIMONHATH pabOTy B YCJIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH JKU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBare/ibCKue 1eiCTBUS:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;
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BJIaJIETh HaBBIKAMH Y4€OHO-HUCCIIEIOBATENbCKON M MPOCKTHON AESITENbHOCTH
B 00ylacT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pelieHHs 3a7ad (PU3UUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETalii, MpPeoO0pa3oBaHUI0O M TPHUMEHECHUI0O B PAa3MYHBIX Y4eOHBIX
CUTYallUsiX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (HU3HKU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJlM3UpPOBAaTh 3ajauy,
BBIJIBUTATh THIOTE3y €€ pElICHHs, HAXOJWTh apryMEHTHI AJisl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIbHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OLIEHUBAThH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHTHh 3HaHUS 10 (uU3MKe B MPAKTHYECKYI0 00IacTh
KU3HENIEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEIaraTh OPUTHHAJIbHBIE TOIXO0/IbI U PELICHMS;

CTaBUTb NPOOJIEMBI U 33/1a4H, IOIMYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOrO COJIEPIKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATh IIOUCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIPETalni0 MHPOPMALMU Pa3IUYHbIX BUAOB U (oOpM
IPEACTaBICHHUS;

OLIEHUBATh JI0CTOBEPHOCTH HH(POPMAIIIH;

UCMOJb30BaTh  CPEICTBA  HMHMOPMAIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3AIIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COACPKAHMS B PA3NUUYHBIX (QopmaTax c
yu€TOM Ha3zHaueHUsS MH(POPMAIUH U LIEJICBON ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
(dopmy mpencTaBiIeHHs U BU3yaau3aliu.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIe 1eiiCTBUS:
OCYLIECTBIISITh  OOILIEHHE Ha ypokax (U3MKM U BO BHE-YpOUYHOU
NEATEIIbHOCTH;
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pacno3HaBaTh MPEANOCBUIKM  KOH(QIMKTHBIX CUTyalludi W CMsr4yaTh
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHsS C MCIOJIB30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW U WHIWBUAYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEHUCTBUA MO €€ NOCTUXKEHHUIO: COCTAaBIIATH IUIAH JEUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHHUH Y4YaCTHHUKOB, OOCYXJaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh Kadye€CTBO CBOECrO BKJIaJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLICHUBAaTh HJEU C TMO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PA3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIEe YHMBepcaJbHbIe YueOHbIe qeiiCTBUSA
Camoopranu3anus:

CaMOCTOSTEIILHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEbHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHH, BBIABISTH MPOOJIEMBI, CTaBUTh H (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIFHO COCTABJISATH IUJIAH PEIICHHUS] PAcUETHBIX M KAaYeCTBEHHBIX
3a/1ay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON PaOOThI C yUETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETTOYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIMpATh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUMH;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBATH €ro, Oparb Ha cebs
OTBETCTBEHHOCTD 3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DSPYIUIUH B OOJACTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, S)MOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTHUBHI B JICSITECIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pedyieKCMH  KaK  OCO3HAHMS
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyIbTATOB W
OCHOBaHM;
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HCITOJIB30BaTh PUEMBI PEIICKCHU IS OIIEHKH CUTYaIluH, BEIOOpa BEPHOTO
pEIICHHUS;

YMETh OIICHWBATh PUCKH M CBOCBPEMECHHO NPUHUMATH PEUICHUS IO WX
CHW)KCHHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTHl JPYIHMX IPH aHAJM3€ pPe3yJIbTaToB
TESATEIbHOCTH;

NPUHUMATH ce0s, TOHMMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTBl JPYIHMX IPH aHAJM3€ pPe3yIbTaToB
JCSATCIILHOCTH;

NpHU3HABATh CBOE MPABO U MIPABO APYTMX HA ONIMOKH.

B mporecce nocTHKEHUS JIMYHOCTHBIX PE3yJBTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe N1 YpPOBHS cpeaHero oOiiero oOpa3oBaHUs Yy O0OYyYarOIIMXCs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIITOTaratoui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CITOCOOHOCTh MMOHMMATh CBOE SMOITMOHAJIBHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHUS COOCTBEHHOM IMOIMOHAIBHON Chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
AMOIIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATH HMCXOJS M3 CBOUX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATBHOE COCTOSIHHE
IpYTUX, YYUTBIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUSA, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 Kjacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poib U MecTo (pu3uku B (HOPMUPOBAHHUU
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHH, B PAKTUYECKON ESITETbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3MUYECKUX MOJENCH:
MartepualibHasi TOYKa, MHEpIMaIbHasl CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICATBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUI 3aps]l IPU pelIeHUU (PU3HUECKUX 3aj1ay;
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pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh X HAa OCHOBE
3aKOHOB MEXAaHHUKHU, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIECTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJIUMHEWHOE
JBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE 110 OKPYKHOCTH, HWHEPIUs,
B3auMojielicTBue Tel, Auddy3usi, OPOYHOBCKOE JIBIXKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMa TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUs, KUIIEHUE,
BJI&YKHOCTbh BO3/IyXa, MOBBIIICHUE JIABJIICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCy/le, CBSI3b MEXIY [apaMeTpaMu COCTOSIHMS Ta3a B  H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOJIECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JBHKEHUE, HUCTOJB3Yysl (DU3NYECKUE BEIMYUHBI:
KOOpAWHATA, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYyJIbC TeJa, KMHETUYEeCKasi YHEPTUsl, MOTCHI[MATbHAS DHEPrUs, MEXaHUYeCcKasl
paboTa, MeXaHMYECKas MOIINHOCTh, NPH OMHCAaHWW TMPABWIBHO TPAKTOBATH
(bU3UYECKU CMBICII HCTOJB3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M EIUHUIIHI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEJIUUWHY C JIPYTHUMHU
BEJTMYMHAMU;

ONKUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHUSA,
UCTIONBb3Yd (U3MUECKHe BEIUYMHBI: JIaBICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHYECKOTO JBHKEHHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENsl; TMPU OMHCAHHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCHOJIB3YEMbIX BEIWYHH, HX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUEHHBIE FIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUYMHBI: AJICKTPUUECKHUI 3apsi,
ANEKTPUUYECKOE MOJIe, HANPSXKEHHOCTD IMOJIs, MOTEHIUAN, Pa3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWHM TPABWJIBHO TPAKTOBAaTh (DU3MUECKHH CMBICI HCIOIh3YEMBbIX
BEIIMYMH, WX OOO3HAUYCHUS M €IMHHUIIBI; YKa3blBaTh (POPMYIIBI, CBA3BIBAIOIIUE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3UUYECKUE TIPOIECCHl U SBIICHUS, UCIONB3YS (U3UUECKHUE
3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMUpHOTO Trotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUS MEXaHMYECKON DSHEPruM, 3aKOH COXPAHEHUs HUMITYJIbCa,
MPUHIHUI CYNEPHO3ULIUHA CUJ, MPUHUUII PABHOMNPABUS HHEPIHUATBHBIX CUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEU KMHETUYECKOW PHEPruu TEIIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANEKTPUYECKOro 3apsiga, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO
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(GOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCJIOBHS (TPaHMIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIMIBI JCHCTBUS MAalluH, TPHOOPOB W
TEXHHYECKUX YCTPOMNCTB; pa3IMyaTh yCIOBHS MX OE30MACHOTO WCIOJB30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUA U
MIPOIIECCOB C HCITOJIb30BAaHWEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady U THUMNOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIIONKEHHOTO OOOPYIOBaHUSA, IMPOBOJIUTH OIBIT H
(bOopMyITHpPOBATH BHIBOJBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYSCKUX BEIUYUH, TTPH
3TOM BBIOMPATh ONTHMAJBHBIA CHOCOO W3MEPEHUS W HCIIOJIb30BaTh W3BECTHHIC
METOJIbI OIICHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (U3NYSCKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPCHHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GUKCHpOBaTh PE3YNBTATHl TMOJYYCHHOW 3aBUCHMOCTH (DM3UYECKUX BEIMYHMH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO Tpyda MpHU MPOBEACHUU HCCIEIOBAaHUMN B
pamMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
o0opyI0BaHuS;

pemiath pacy€éTHBIE 3a7aud C SBHO 3aJlaHHOM (PU3WYECKON MOJEINbIo,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHau3a YCJIOBHS 3a/1auu
BBIOMPATh (HU3NYECKYIO MOJCHb, BBIICIATh (U3UUCCKHE BEIUYUHBI U (DOPMYIIHI,
HEOOXOMUMBIE NIl €€ pelIeHHs, TPOBOAUTH PACUYEThl U OICHUBATh PEaJbHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3NUECKON BETUYUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBAThH JIOTUUECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi HAa HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BATh npyd  pelmieHud  y4eOHbIX  3aJad  COBpPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA MIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABICHUS YUeOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEHHON U3

Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKN aHATM3UPOBATH MOJydaeMyto HH(POpMAIIHIO;

IPUBOJUTH MIPUMEPHI BKJIaJIa POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE IMPOIECCOB OKPYXKAIOMIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCITOJIB30BaTh TEOPETHUCCKHE 3HAHUS MO (U3WKE B TOBCEIHEBHOW JKU3HU
Tt o0ecnedeHus: 6e30MacHOCTH TIPU OOPAIICHUH ¢ MPUOOPAMU U TEXHUYECKUMU
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YCTPOMCTBAMHU, JJISI COXPAHEHUS 370POBbSI U COOJIOJICHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyNme C BHIIOJHEHUEM Pa3JIUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYIIbI, palMOHATIBLHO pacHpeAcssiTh O00sS3aHHOCTH U
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CHUTYaIUAX, aJ€KBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy obyuenuss B 11 kJjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MECTO (PU3UKU B (popMUpOBaHHU
COBPEMEHHOM HAy4yHOM KapTHUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AECATEIbHOCTU JIIOAECH, LIEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS] U3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUM 3aps, JIyd CBETA, TOUYCUHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJeJIb aTOMHOTO siApa MPU PEIICHUH (PU3UIECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSACHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOW (DU3UKHU: DJIEKTPUUYECKAs] TIPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE IEHCTBHS TOKa, B3aMMOJICHCTBUE
MAarHuTOB, JJIEKTPOMArHUTHAs WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
NPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsl, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPSAMOJIMHEITHOE pPACHPOCTPAHEHUE CBETA, OTpa)XEHUE, IPEIOMIICHUE,
uHTepdepennus, audbpakuus W MOJSpU3alUsg CBETa, JHUCIEpPCUs CBETa,
doToanekTpuueckuii 3pdext (pororddekrt), cBeTOBOE NaBlIeHHE, BOZHUKHOBESHHE
JUHEWYaTOro CIEKTpa aTomMa BOJOPOJla, €CTECTBEHHass M HCKYCCTBEHHas
PaANOAKTUBHOCTH;

ONKUCHIBATh W3YUYEHHBIE CBOWCTBA BEHIECTBA (JIIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  PA3JIUYHBIX  Cpel) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), UCHONB3YySd (U3UYECKUE BEITMUMHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, SJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHHE, PA3HOCTh MOTEHIIMAIOB, 3JICKTPOJABIKYIIAs CHiia, paboTa TOKa,
MHAYKUMS MarHuTHOrO MoJiA, cwia Ammnepa, cuna JIopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOI0O M MArHUTHOTO TNOJIEM, NEPUOJ M 4YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHType, 3apsijl W CHia TOoKa B TIpoIecce
TAPMOHUYECKUX DJIIEKTPOMAarHUTHBIX KoJeOaHuii, (OKYyCHOE pacCTOSIHHE U
ONTHYECKAasl CHUJIa JMH3bl, IMPU OINHUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJBb3YEMbIX BEJIUYMH, HX OOO3HAYEHUS W EJUHUIIbI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYKO (U3NYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;
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ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHUS M IPOLECCHI, HCIOIb3YA
dbu3nYecKue BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acTOTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, IEPHOJI TTOTypacnaja, SHEPTUs CBSI3U
aATOMHBIX SiJIep, MPU ONHCAHUU TMPABWIBHO TPAKTOBATh (HU3NUYECKUN CMBICI
WCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAUCHWS] M €IMHUIIBI, YKa3bIBaTh (DOPMYIIbI,
CBSA3BIBAIOIINE JaHHYI0 (U3UYECKYIO BEIMYMHY C JPYrMMHU BEJIMYUHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUYECKOU BEJIMUHNHBI,

aHAJTM3UPOBATh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOIB3YSd (PU3HMUYECKUE
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaieIbHOTO
COCIMHEHUSI TIPOBOJHUKOB, 3akOoH Jlxoyns—JleHla, 3aKkOH BIEKTPOMArHUTHOU
WHJIYKI[UY, 3aKOH NPSIMOJIMHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODiHImTelHa misa dhoTodddexTa,
3aKOH COXPAHEHUSI SHEPTUM, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPAaHEHUA
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAaHEHHsS MacCOBOr0 4ucia, moctynaTel bopa,
3aKOH PaJIMOAKTHBHOIO pacmaja, Py 3TOM Pa3indaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXKEHHE U YCJIOBHUS (TpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPABJICHHE BEKTOPA UHAYKIMH MAarHUTHOTO MOJI TPOBOJIHUKA
C TOKOM, cuibl AMnepa u cuibl JIopeHia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHI TI0 HCCIENOBAaHUI0 (DU3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHUIl: MPU 3TOM
dbopmynupoBaTh mpoOieMy/3ajmady W TUNOTE3y YYeOHOro DKCIICPUMEHTa,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OIBIT H
(bopMynHpOBaTH BHIBOJBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIUYUH, TIPH
ATOM BBIOMpATh ONTUMAIBHBIN CMOCOO M3MEPEHUS W HCIIOJIh30BaTh M3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKHX BEIUYUH C HUCHOJIb30BAHHEM
NPSMBIX HM3MEPEHHWIl: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
PE3yNbTATHl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAOIUIl U
rpaduKoB, 1eIaTh BEIBOIBI IO PE3yJIbTaTaM HUCCIICIOBAHHS;

coOmoaTh mpaBmia 0€30MacHOTO TpyAa MPHU MPOBEACHUU HCCIEIOBAHUHN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeNOBATEICKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyI0BaHUS,

pemaTh pacy€THhlE 3a7ayd C SBHO 3aJaHHOM (U3MYECKOW MOJIEIbIO,
UCIIONb3Ysl (PU3UUECKHUE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u
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BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (POPMYIIBI,
HEoOXonUMbIe NJisi €€ pEelIeHHs, MPOBOJUTh PacyE€Thl M OLEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTNYUHBI,

pemaTh KaYeCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXACHUI € OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
buzndecKue sIBICHU;

UCIIONB30BAaTh  NpPU  pPEIIEHMM  y4eOHbIX  3aJady  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JJIs IOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIL[UU
U TIpeJICTaBICHUS yUeOHOM 1 HAYYHO-TIONYJISIPHON UH(GOPMAIINH, TOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJydaeMyto HH(POpMaIIUIO;

OOBSICHATh TMPUHUUIBI JEUCTBUS MAIWH, NOPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyaTh YCIOBHUS UX O€30MacCHOr0 UCIOIb30BaHUS B TTOBCEHEBHOM

KU3HU;

PUBOJUTH MPUMEPHI BKIIAJA POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHON >KHU3HU
i obecrieyeHus: 0€30MacCHOCTU MPU OOpaIlleHUH ¢ MPUOOpaMy U TEXHUYECKUMU
yCTPOWCTBAaMH, Il COXPAHEHUsI 3JJOPOBbSl U COOJIIOJEHUSI HOPM SKOJIOTUYECKOTO
IIOBEJICHUS B OKPY’KaIollel Cpene;

paboTaTh B TIpyHIe C BBINOJHEHUEM pa3jIMYHBIX COLUAIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYyNIbl, PALUOHAIBHO pacHpeiesiaTh O0O0SI3aHHOCTH MU
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBATHO OLICHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PELICHUE pacCMaTpUBAEMOM MPOOIEMBI.
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10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne o/m P KourpoJasnsie | JlaGopaTopHbie (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTbl padoThI
pecypcsl
Pa3znea 1. DU3UKA U METOAblI HAYUYHOI'O TIO3HAHU S
11 ®u3nKa ¥ METO/Ibl HAYYHOTO MO3HAHUS 2
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
1 1
2.1 Kunematnka 5)
2.2 JnHamuka 7
2.3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 1 1
Utoro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYTISIPHO-KHUHETUYECKO I 9 1
TEOpPHUH
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
33 ArperatHble COCTOSTHUS BEIIIECTBA. 5

®da3oBbIe Mepexo bl
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Hroro no pazneny 24
Paznen 4. QJIEKTPOAUHAMUKA
4.1 DeKTpOCTaTHKA 10
4.9 [TocTosiHHBIN 2neKTpUYeCKUid TOK. TOKH B 12
Pa3IUYHbIX Cpeslax
Hroro mo pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIIACC
KonunyecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrposbubie | JlaGopaTropHbie (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. 9JIEKTPOJINHAMUKA
11 MarunuTHoE€ 110J1€. IIEKTPOMarHUTHAS 11 1 3
WHTYKITAS
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHUYecKHe U AIEKTPOMarHuTHbIE 9 1
' KoneOaHus
99 MexaHUYecKHe U AIEKTPOMarHuTHbIE 5 1
BOJIHBI
2.3 Ontuka 10 3
Utoro mo pazneny 24

Pazzen 3. OCHOBBI CIEIIUAJIBHOM TEOPUUA OTHOCUTEJBLHOCTHU

OCHOBBI CIIEIMAIBHOM TEOPUHU

3.1 4 1
OTHOCHUTEJIBHOCTH
Hroro no paznemy 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHI KBaHTOBOW ONTUKH 6
4.2 Crpoenue atoma 4
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4.3 AToMHOE s71po 5

Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

5.1 DneMEeHTbl aCTPOHOMUU U acTpO(U3UKU 7

Hroro no pazneny 7

Pazgen 6. OBOBIIAIOIEE TIOBTOPEHUE

6.1 O06o06maroriee MOBTOPSHNE 4
Hroro o pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O [TPOIPAMME 68
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CHUCTEMA OILEHKHX JOCTUKEHUI

Dusuka

s ycmuvix omeemoe onpeodensiomes cieoyioujue Kpumepuu OYyeHox.

Ounenka «5» cTaBUTCA B TOM CIIy4ae, €CJIM yYalllUiCs MOKa3bIBaET BEPHOE MOHUMAHUE
(U3HYECKOH CYIIIHOCTH pacCMATPUBACMBIX SBIICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB U TCOPHUH,
JaeT TOYHOE ONpEETICHHE U HCTOJIKOBAHNE OCHOBHBIX TMOHSTHA, 3aKOHOB, TEOPHHL, a TAKKE
MpaBUIBHOE ONpeeNieHne (PU3NUYECKUX BETMYNH, UX SIHHHULL U CIIOCOO0B M3MEPEHHS,;
MIPABUIILHO BBITIOJIHAET YEPTEIKHU, CXEMBI U TPAPHKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,
COIIPOBOKJIAET PACCKa3 HOBBIMH ITPUMEPAMH, YMEET IPUMEHHUTH 3HAaHUS B HOBOW CHTYaIluH TPU
BBITIOJTHEHUH MTPAKTHYECKHX 3a/IaHUI; MOKET YCTAHOBHUTH CBSI3b MEXIY U3y9aeMbIM U paHee
M3YYEHHBIM MaTEepPHAaJIOM 110 Kypcy (H3UKH, a TAKKE C MaTEPHaIOM, YCBOSHHBIM NPH U3YUEHUH
IPYruX IPeIMETOB. YYalIuiics CHCTEMAaTHUECKH TTOKA3bIBAET 3HAHHSI HE TOJIBKO IPOTPAMMHOTO
MaTepualia, HO M 3a IpeeslaMH TPOTPaMMEI.

Ounenka «4», ecii OTBET YUEHUKA YIOBIETBOPSIET OCHOBHBIM TPEOOBAHUSM K OTBETY Ha
OIICHKY «5», HO JTaH 0e3 MCI0JIb30BaHMs COOCTBEHHOTO IIIaHa, HOBBIX MPHUMEPOB, 03
MIPUMEHEHUs] 3HAaHUW B HOBOW CUTYaIllH, 0€3 UCIOJIb30BaHUS CBA3EH ¢ paHee N3ydeHHbIM
MaTepHAIOM U MaTepPHajoM, YCBOCHHBIM NIPU U3yYCHUN APYTHX MPEJAMETOB; €CITH yIaITUuicCs
JOITYCTHJI OJTHY OIIUOKY HITH HE OoJiee IBYX HEIOUETOB U MOKET X MCIIPABUTh CaMOCTOSTEIEHO
WIH ¢ HEOOJIBIIOW TOMOIIBIO YIUTEIS.

Ouenka «3» CTaBUTCS, €CITM YYAIIUICS TIPABUIIBHO MMOHUMAET (PU3UIECKYIO CYIITHOCTh
paccMaTpuBaeMbIX SIBICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OTAEIbHBIE TPOOEIbI B
YCBOEHHMH BOIIPOCOB Kypca (PU3UKHU, HE MPEMATCTBYIONINE AaTbHEHIIIEMY YCBOSHUIO
MIPOrpaMMHOTO MaTepuaa; yMeeT IPUMEHSTh MOJTyYeHHbIe 3HAHUS MPU PELICHUH ITPOCTHIX
3a/1a4 ¢ MCIOJIb30BAHNEM TOTOBBIX (POPMYIT, HO 3aTpYAHSIETCS MPHU PELICHUH 3a/1a4, TPEOYIOMHX
npeoOpazoBaHusl HEKOTOPHIX (hopMyiT; JOMyCTHI HE O0JIee 0THOM Tpy0oit OMMUOKH U IBYX
HEJI0YETOB, He 0oJiee 0THOM Tpy0oi U OJHON HEerpyOoii OIMOKH, He O0JIee IBYX-TpPeX HErpyobIX
OLINOOK, OJJHON HErpyOOi OMIMOKU U TpeX HEJ0UYETOB; JOMYCTHII YEThIPE UITH MSTh HEJJOUETOB.

OuneHka «2» CTaBUTCS, €CJIM y4YalllUiics He OBJIaJIe]l OCHOBHBIMU 3HAHUSIMU U YMEHUSIMH B
COOTBETCTBUU C TPEOOBAHUSMU MPOTPAMMBbI U JOMYCTHII 0OJIbIIE OMIMOOK U HEIOUYETOB, YEM
HE0OX0IMMO 7Sl OLEHKU

Oyenka nucoMeHHbIX KOHMPOIbHBIX PAOOM.!

Ouenka «5» craBuTCcs 3a pabOTy, BHIMOJIHEHHYIO MTOJHOCTHIO 0€3 OIMUOOK M HEJJOUETOB.
Yyamuiics CHCTEMAaTUYECKU IEMOHCTPUPYET MPABUIBLHOE BHIIOJHEHHE KOHTPOJIBHBIX padoT,
BBITIOJIHEHHOE HA BBICOKOM YPOBHE C TBOPUYECKHUM IOIXO0I0M.

Ouenka «4» craBuTcs 3a paboTy, BBIIOJTHEHHYIO TIOJHOCTHIO, HO TIPY HAIMYMH B HEH HE
0onee ogHOM HETpyOOii OMMOKK U OJTHOTO HeJoueTa, He 60Jiee TpeX HEA0UYETOB.

Ounenka «3» cTaBUTCS, €CIIM YUEHUK MPaBUIBHO BBIIOJIHUI HEe MeHee 2/3 Bcel paboThl
WIN JONMYCTUI He OoJiee 01HOM IpyOoit oIMOKK U IBYX HEJJOUETOB, HE Oosiee 0JHOM rpyOoil u
OJTHOM HerpyOoil omuOku, He OoJiee Tpex HErpyObIX OIIMOOK, OJTHON HErpyOoil OIIMOKHU U Tpex
HE/I04€TOB, IPU HATMYUHU YEThIPEX-TIATH HEJOUETOB.

OneHka «2» CTaBUTCSI, €CIIM YUCIIO OMUOOK U HEJIOYETOB MPEBBICKIIO HOPMY JJISl OLIEHKU
«3» WM IPaBUIBHO BHITIOJIHEHO MeHee 2/3 Bcei paboThI.

Oyenka npakmuueckux pabom:
OuneHka «5» cTaBUTC, €CIIM YJaIllMiicsl BBIMOIHACT padoTy B MOJHOM 00beMe C
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COOIIOICHHEM HEOOXO0IMMOM TIOCIEI0BATEIBHOCTH IPOBEICHHSI OTIHITOB M M3MEPEHHUIA;
CaMOCTOSITEIIBHO U PAllHOHAIBHO MOHTUPYET HE00X01MMOoe 000pyI0BaHUE; BCE OTBITHI
MIPOBOJIUT B YCIIOBHSX M PEKUMAaxX, 00ECIICUNBAIOIINX MTOJIyUYECHHE MTPABUIBHBIX PE3YIbTATOB U
BBIBOJIOB; COOMIOIaeT TpeOOBAHNUS IPABUJI TEXHUKU 0€30IaCHOCTHU; PABUIIBHO U aKKYpaTHO
BBITIOJTHSIET BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, YEPTEKH, Pa(UKN; IPAaBUIHHO BHITIOJIHIET aHATIN3
MIOIPEIIHOCTEN. YUaluiCs CUCTEMATHYECKH IEMOHCTPUPYET IIPABUIIBHOE BBIITOJTHEHUE
MIPaKTUYECKUX paboT, BBHIIIOJIHEHHOE Ha BBICOKOM YPOBHE C TBOPYECKUM IOIXO0M.

OueHka «4» CTaBUTCsI, €CIIM BBITIOJHEHBI TPEOOBAHUSA K OIIEHKE «5», HO OBLIO JJOMYIIEHO
JBa-TpHU HeJo4eTa, He 0ojiee OHOM HErpyOoil OIITMOKH M OJTHOTO HEJ0YETA.

Ouenka «3» cTaBUTCS, €CJIM padoTa BBHINMOJIHEHA HE MOJTHOCTHIO, HO 00HEM BBITIOJTHEHHOM
4acTH TAaKOB, YTO MO3BOJISET NMOIYYUTh IPABWIBHBIN pe3ylbTaT U BBIBOJ; €CIIH B XO/1€
MIPOBEJICHUS OTBITA U U3MEPEHUS ObUIN AOMYIIEHBI OIIUOKH.

Ouenka «2» CTaBUTCSA, €CJIM padoTa BBIMOJIHEHA HE MOJHOCTHIO, U 00BEM BHITIOJIHEHHON
gacTy pabOThl HE MO3BOJISET C/IENaTh IPaBUIIbHBIX BHIBOJIOB; €CJIM ONBITHI, H3MEPEHUS,
BBIYMCIIEHUS, HAOIIOIEHUS TPOU3BOIMIIMCH HEMTPABUIIBLHO.

Bo Bcex ciyyasx oneHKa CHI)KAeTCsl, €ClIM YUEHUK He cOOJI01all TpaBuila TEXHUKH
0€30MacHOCTH.

[lepeuens omubOK:

I'pyovie owubxu

1.He3naHue onpeneneHrii OCHOBHBIX MOHSTUHN, 3aKOHOB, TPABHJI, OCHOBHBIX MOJIOKEHUN
Teopuu, GopMyI1, OOIIETPUHATHIX CHMBOJIOB 0003HaUYCHUS (PU3HUECKUX BEJTUYUH, CIMHUI]
M3MEpEeHUsl.

2.HeymMmeHue BbIAIETUTD B OTBETE TJIABHOE.

3.Heymenue npuMeHsATh 3HAHUS 171 pELICHUs 3a/1a4 U 00bsACHEHUS! GU3NYECKUX SBIICHUM.

4.HeymeHue uuTaTh U CTPOUTH I'paUK U MPUHIUIUATBHBIE CXEMBI.

5.HeymeHue noArotoBUThH K paboTe yCTaHOBKY WJIM J1abopaTopHOE 000pyA0BaHuE,
IIPOBECTH OTIBIT, HEOOXOIMMBbIE PaCUeThl, WJIM UCIIOJIb30BATh MOJYyYCHHbIE JaHHBIE JIJIs1 BHIBOIOB.

6.HeGpexHoe oTHOIIEHHE K JIA0OPaTOPHOMY 000PYIOBAHHUIO U U3MEPUTEIHHBIM
pudopam.

7.Heymenue onpenenuTh MokazaHue U3MEPUTEIHLHOTO Mprodopa.

8.Hapymenue TpeboBanuii mpaBui 0€30MacHOrO TPYAa MPHU BBIMOTHEHUN SKCIIEPUMEHTA.

Hezpybwie owubdku

1.HerounocTtu popmynupoBOK, ONpeeieHni, TOHATUH, 3aKOHOB, TEOPHUH, BBI3BaHHbBIE
HEMOJIHOTON 0XBaTa OCHOBHBIX MPU3HAKOB OMPEEIIEMOT0 OHATHUS, OLTUOKH, BHI3BAHHbIE
HEecoOI0eHUEM YCIOBUH MPOBEACHUS OTIbITA MIIK U3MEPEHUIA.

2.0mubKHY B yCIOBHBIX 0003HAYEHUSIX HA TPUHIUITHAIBHBIX CXeMaX, HETOYHOCTH
yepTexei, rpaduKoB, CXeM.

3.IIpomyck unu HeTOUHOE HAMMCAaHUE HAUMEHOBAHUH eTMHUI] (PU3NYECKUX BETUUHH.

4.HeparmoHanbHBINA BEIOOP XOJ1a PELICHHUS.

Heoouemui

1.HepamnmoHanbpHbI€ 3aMiCH IPU BBIYUCICHUSIX, HEPAITMOHATBHBIC TPUEMBI B BBIYUCIICHUH,
MpeoOpa30BaHUU U PEIICHUH 3a/1a4.

2.ApudpmeTnieckre OIMOKH B BBIYUCICHUSX, €CIIU ATH OMMOKH rpy00 HE HCKAKAIOT
PEAbHOCTH MIOJTYYEHHOTO pe3ysbTaTa.



3.01enbHbIE TOTPEITHOCTH B (GOPMYITHPOBKE BOIIPOCA UM OTBETA.
4.HebOpe)xHO€e BBITIOJIHEHUE 3aIUCEH, YepTeKeH, cxeM, rpaduKoB.
5.0pdorpaduueckre U MyHKTYaI[MOHHBIC OITHOKH.

Oyenusanue mecmosvix pabom y4aluxcsi OCYIIECTBIISICTCS B 3aBUCUMOCTH OT
MTPOLIEHTHOTO COOTHOIIICHHUS BHITIOJTHCHHBIX 3a/IaHUH.

OnenuBaeTcs paboTa ClieyronumM oopa3om:

«5» - 90 — 100 %;

«4» - 70 — 89 %;

«3» - 50 — 69 %;

«2» -0-49 %.
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CIIMCOK JIMTEPATYPBLI:
SHyuknoneouu:

1. bosbmas aerckas sHuukioneaus. — M.: PycCkas sHuukIone nus
2. I'pomoB C.B. ®usuka: llIkonsHbie sHIMKI0neaAMN. — M.: JIpoda,
3. Dunukionenus it nerer. Pusuka. — M.: ABaHra.

DHuyuKONneouuecKue ciosapu:

1. ®usuka: DHUUKIONEAUYECKU cioBaph mmiKkoidbHUKA. /Coct. M.E.broxuna u
ap. — M.: Llutanens.

2. DHUUKJIONEANYECKU cioBaph toHOro ¢usuka. /Coct. B.A.UysHoB. — M.:
nenaroruka-IIpecc.

Cnpaeounuxu:

1. Tpodumona T.M. ®uzuka: OCHOBHBIEC MOHITHS 3aKOHBI, (OPMYJIBI B CXeMax U
Tabiunax. — M.: AKBapuyM.

®usuka: CripaBOYHMK HIKOJIbHUKA. — M.: duosor.

TonkoBsIi ciioBaph mkoJbHUKA O pusuke. — CI16.: Crem. nur.; JlaHs.
®dusuka. 7-11 ki.: CrnpaBoynoe nocodue — M.: [Ipoda.

®dwusnka B Tabnunax. /ABT.-cocT. B.A.Opios.

®dusnka B popmynax. /ABT.-cocT. B.A.nbuH.

o0k own

Yyeonuku:

1. @uszmka 10-11 knacc xmacc aBrop MskumeB [, 5 wusmanne M.-
«IIpocenieHue».

2. Coopnuk 3anay no pusmke PeiMieBnd [1.A. 7 uznanue M. - «IIpocBemerue.

3. CaMocTOSITENNbHBIE M KOHTPOJIbHBIE Pab0ThI Kitaccuueckuit kype 10-11 kiacc
Eptotkun Bb.C. 5 uznanne M. - «IIpocsemenne» 2023r.



e —

39

Ve



	Раздел 1. Физика и методы научного познания
	Раздел 2. Механика
	Тема 1. Кинематика
	Тема 3. Законы сохранения в механике

	Раздел 3. Молекулярная физика и термодинамика
	Тема 1. Основы молекулярно-кинетической теории
	Тема 2. Основы термодинамики
	Тема 3. Агрегатные состояния вещества. Фазовые переходы

	Раздел 4. Электродинамика
	Тема 1. Электростатика
	Тема 2. Постоянный электрический ток. Токи в различных средах

	Межпредметные связи
	Раздел 4. Электродинамика (1)
	Тема 3. Магнитное поле. Электромагнитная индукция

	Раздел 5. Колебания и волны
	Тема 1. Механические и электромагнитные колебания
	Тема 2. Механические и электромагнитные волны
	Тема 3. Оптика

	Раздел 6. Основы специальной теории относительности
	Раздел 7. Квантовая физика
	Тема 1. Элементы квантовой оптики
	Тема 2. Строение атома
	Тема 3. Атомное ядро

	Раздел 8. Элементы астрономии и астрофизики
	Обобщающее повторение
	Межпредметные связи (1)
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:

