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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeJHEro oOIero oopa3oBaHUs
pa3paboTaHa HAa OCHOBE IMOJOKEHWU W TpPeOOBaHW K pe3yibTaTaM OCBOECHHS OCHOBHOM
oOpa3zoBaTenbHOM Mporpammel, mpeacTtaBieHHbix B @DPI'OC COO, a Takke ¢ Y4€TOM
dbenepasibHON pabodveil MporpaMMbl BOCTIHTAHHS ¥ KOHIICTIIIMH TPEMOJAaBaHUS y4eOHOTO
npeamera «®Pusznka» B oOpaszoBaTelbHBIX opraHuzanusx Poccuiickoit  ®eneparuu,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo (U3MKE HaAmpaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTHHBI Mupa obyudaromuxcs 10—11 kmaccoB nmpu o0yueHnn ux Qusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEITENLHOCTHOTO mnoaxoda. Ilporpamma 1o ¢usuke
cootBercTBYeT TpeboBaHusiM ®PI'OC COO Kk IUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeMETHBIM pe3yJibTaTaM OOy4YeHHUs], a TAK)KE€ YUYUTHIBAET HEOOXOJMMOCTb pean3alluu
MEKIPEIMETHBIX CBSI3eM (PM3UKU C €CTECTBEHHO-HAYYHBIMU YYEOHBIMU TpeaMeTramu. B Heit
ONPENENSIOTCS OCHOBHBIEC LIEIU U3yUYEHUs (DU3UMKKU HAa YPOBHE CPEIHEro 00IIero oopa3zoBaHus,
IJIaHUPYEMbIE pe3yibTaThl OCBOCHMSI Kypca (PU3MKH: JUYHOCTHBIE, MeETalpeaMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

du3nka Kak Hayka 0 HauboJiee 00IuX 3aKOHaX MPUPOJIbI, BRICTYIIAsl B KaueCTBE y4eOHOTO
MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHHUI 00 OKpYKAIOIIEM MHPE.
[IxonbHBIN Kypc (PU3MKH — CHUCTEMOOOpPA3yIOIIUM JJisi €CTECTBEHHO-HAYYHBIX YUYEOHBIX
MPEAMETOB, TOCKOJIbKY (DU3WYECKHE 3aKOHBI JIeKAaT B OCHOBE TPOIECCOB U SIBJICHHIA,
M3y4aeMbIX XUMHEH, Onosoruei, ¢puznueckoii reorpadueit u actponomueit. Mcnons3oBanue u
aKTUBHOE MPUMEHEHHE (PU3NUYECKUX 3HAHUHN OMpEeEsieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX
TEXHOJIOTM B c(epe SHEpPreTHKd, TPAHCHOpPTa, OCBOEHHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTepHasioB C 33JJaHHBIMH CBOWCTBaMH U Apyrux. M3ydenune Qpu3nku BHOCUT OCHOBHOW BKJIA]]
B (OpMUpPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydarolmuxcs, B (HOpMHpPOBAHUE
YMEHUW TPUMEHSATh HAyYHBIH METOJl TIO3HAHWSA TP BBIMOJHEHUU UMHU YYEOHBIX
HCCIIETOBAHM.

B ocHoOBy kypca ¢usuku At ypoBHs CpeHero o0iiero oopa3oBaHus MOJIOKEH Pl UJICH,
KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHILIMIIBI €70 TOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJIEPKUT MaTepuaj U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK BOMPOCH! KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca PU3MKu 0ObeAMHEH BOKPYT
¢busmueckux Teopuid. Bemymum B Kypce sBisercss (OpPMHpPOBAHHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusanusi npeanojaraeT UCrnojib30BaHUe T'yMaHUTaAPHOTO
noTeHIraia GU3nYecKoil HayKu, OCMBICIICHUE CBSI3U pa3BUTHUS (DU3UKU C PA3BUTHEM OOIIECTBA,
a TaK)Ke€ C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMH M 3KOJIOTUYECKUMU TTPOOJIEMaMHU.

Hoesa npuknaonou nanpasnennocmu. Kypc GU3NKKA mpeanosiaraeT 3HAKOMCTBO C
HIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUNA HM3YYEHHBIX TEOpUU U
3aKOHOB.



Hoesn skonoeuzayuu peanusyercss MOCPEICTBOM BBEACHHS DJIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX AKOJIOTMYECKUM IpoOiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYX IACHUS MPoOIeM paliOHAIBHOTO PUPOAOIIOIH30BAHUS
U DKOJIOTMYECKOM 0€30MacHOCTH.
Crep’HEBbIMU AJIEMEHTaMH Kypca (U3HKHM Ha YPOBHE CpeIHEro oO0Iiero oOpa3oBaHUs
ABISIIOTCA  (u3nyeckue teopuu (popmupoBaHHE TPEACTABICHHA O CTPYKTYpPE IMOCTPOCHHS
busznueckoil Teopuu, poiau (PyHIAMEHTAIBHBIX 3aKOHOB W MPHUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH TEOPUM, NIl ONUCAHUS €CTECTBEHHO-
HAyYHBIX SBJICHUM U MPOILIECCOB).
CucTeMHO-eSTEIbHOCTHBIN MOAXO0/ B Kypce (PM3UKH peau3yeTcs MPEKIe BCEro 3a CUET
OpraHM3aIlK YKCIEPUMEHTATBHON JIeATEIbHOCTH oOydaromuxcs. J{is 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO KCIIOJIb30BAHHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
naboparopubix pador . Ilpu 3Tom obecrneunBaercsi OBIAJCHHE OOYYAIOIIMMHCS YMEHHUSIMU
MIPOBOJIUTh KOCBEHHBIE WU3MEPEHHs, WCCICAOBAHHS 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUTIOTE3.
Bbonbiioe BHUMaHME yaenseTCsl PEIICHUIO PAacUETHRIX M Ka4eCTBEHHBIX 3a7ad. [lpu aTom
JUIsE pacu€THBIX 3a7a4 MPUOPUTETOM SBJSIOTCS 3aJa4d C SBHO 3aJaHHONW (pU3MUECKOU
MOJIETIBIO, TO3BOJISIONINE MPUMEHITh W3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, TaKk M WHTETpUpYsS 3HAHMS U3 pa3HBIX pasnesnoB. [y KadyecTBEHHBIX 3ajad
NPUOPUTETOM SIBJISIFOTCSL 3aJaHUsl Ha OOBSCHEHHE NPOTEKaHUS (U3NYECKUX SBICHUNA U
MPOIIECCOB B OKPY>KAIOIIEH XKU3HU, TpeOyromue BpiOOpa (puznueckoil MoJenu IJis CUTyaluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
JleMOHCTpallMOHHOE 00opynoBaHuEe (opMHpYEeTCS B COOTBETCTBHUM C MPUHIUIIOM
MUHUMAJIBHON TOCTATOYHOCTH U 00ECIeYNBAET MOCTAHOBKY MEPEUYHCICHHBIX B MMPOTPAMME IO
¢u3MKe KIIOYEBBIX JEMOHCTpAIMiA [JIsl MCCIIEIOBAHMS W3y4aeMbIX SIBJICHUW W TPOIIECCOB,
OMITUPUIECKUX M (PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MMPUMEHEHHUH.
JlabopaTopHoe oOopyAoBaHUE ISl YUEHUYECKUX MPAKTUYECKUX paboT GopMupyeTcs B
BHJIC TEMAaTUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacy€Te OJHOTO KOMIUICKTa Ha JABYX
00yJarommxcs.
OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:
e (opmupoBaHME HHTEpeca W CTPEMJICHUS OO0Yy4aroUIMXCsi K Hay4YHOMY HW3YUYECHHIO
MIPUPOIbI, PA3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUNA O HAYYHOM METOJIe TIO3HAHUS U  (POPMUPOBAHUE
MCCIIEZIOBATEITLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;

e (opMHpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3ysbTaTa M3yuyeHUs] OCHOB CTPOCHHSI
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (opmupoBaHHE YMEHUIN OOBSICHITH SIBJICHUS C UCIMIOJIB30BaHUEM (DU3HUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHUE MPEACTABICHUNA O POJIM (PU3MKK AJI PA3BUTHUS APYIHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3TUX Lenel oOecreunBaeTcsl PelIeHHEM CIEAYIOIUX 33aJad B IpPOIEcce
M3y4deHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:



e TMpPHOOPETEHHE CUCTEMBI 3HAHUI 00 OO0HMX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJCKYISIPHYIO (PU3UKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3HUKY U PJIEMEHTHI aCTPOPUBHKY;

e (QopMupoBaHUE YMEHHI TMPUMEHATh TEOPETHUECKUE 3HAHUA Uil OOBSICHEHUS
¢u3nueckux SBJICHUN B MPUPOAE U I NPUHATHS TPAKTUYECKUX PEHICHUH B
MOBCEHEBHOM >KH3HM;

e OCBOCHHE CMOCOOOB pEHICHHS pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOW (U3HUYECKOM
MOJIENIbIO, 3aJlay, IMOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE CO3/JaHue (DU3UUECKOM
MOJENH, AICKBATHOM YCJIOBUAM 3a]1a4u;

e TOHMUMaHHE (PU3NYECKUX OCHOB W TMPHUHIIUIIOB JIEHCTBUS TEXHHUUECKHUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, NX BIMSIHUSA HA OKPYXKAIOIIYIO CPENY;

e OBJIQJICHUE METOJAMU CaMOCTOSITENIbHOIO IUIAHUPOBAHUS U MPOBEACHHS (PU3NUYECKHUX
HKCIIEPUMEHTOB, aHajlW3a M  HHTEpHpeTanud  HHQOpPMAlUH,  ONpEeICHUs
JIOCTOBEPHOCTH IIOJIyYEHHOI'O PE3yJIbTaTa;

e CO3JIaHUE YCJOBHM JJISI pa3BUTHSI YMEHHUN MPOEKTHO-UCCIIEIOBATEIBLCKOM, TBOPUYECKON
NEATEIIBHOCTH.

Ha usydenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpEIHETO 00IIero oOpa3oBaHUS
orBonutcsa 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 1acoB (2
gyaca B HEJICIIIO).

COAEPKXAHUE OBYUEHUS
10 KUIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUSA

®dusuka — Hayka 0 npupone. HayuHble MeTOIbl MO3HAHUS OKpyXkKaromero mupa. Posip
AKCIIEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue Quanyeckux siBjaeHU u npoueccoB. Hayunsie runoressl. Ousnueckue
3aKOHBI U TeOpUU. [ paHULIbI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUS.

Ponr u mecro ¢usuku B (QopMUPOBAHHHM COBPEMEHHON HAy4YHOW KAapTHUHBI MHpa, B
IIPAKTUYECKOMN JEATEIBbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHE. OTHOCHTEIBHOCTh MEXAHMUYECKOro JBHKeHHs. Cucrema
orcyéra. Tpaekropusi.

[lepemenienne, CKOpoCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MaTepualbHOW TOYKH, UX MPOEKIMH HAa OCH CUCTEMBI KOOpAUHAT. CIIOXKEHUE NEepEeMEICHUN U
CJII0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPSIMOJIMHEWHOEe NBWKeHue. ['paduku 3aBUCHUMOCTH
KOOPJAWHAT, CKOPOCTH, YCKOPEHHS, MYTH U MEPEMENIEHUS MATEPUAIIBHOM TOYKH OT BPEMEHHU.

CBoOoaHOe nazieHue. Y CKOpeHre cBOOOHOTO MaJIeHUS.

KpuBonunennoe nBuxeHue. JIBMKEHHE MAaTEpUAIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM 1O MOZYJII0O CKOPOCTBIO. YTJOBas CKOPOCTh, JIMHEWHAss CKOpocTh. llepmon m
yacToTa oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.



TexHndyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUAOMETD, JIBUKECHUE
CHApSJIOB, LICTIHBIE U PEMEHHBIE NIEPEIayH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTFOCTPALUS KHHEMATUUYECKUX XAPAKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue NBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

Hab6nronenue nBmkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

HanpasneHnue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, nabopamopnsie pabomol

N3yuyeHne HEpaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEICICHUS MTHOBEHHON CKOPOCTH.

HUccnegoBanne  COOTHONICHHMS ~ MEXAY  IYTSIMH, TNPOWJACHHBIMH  TEJIOM 34
[IOCJIEIOBATEIbHBIE PABHBIE IPOMEXYTKHM BPEMEHM IIPU PABHOYCKOPEHHOM JIBMKEHUU C
HA4YaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

Tema 2. /lunamuka

[Ipraumn otHocutensHOCTH ['amunes. [lepssiii 3akoH HeroToHa. MHEpIManbHble CUCTEMBI
OTCU€Ta.

Macca tenma. Cwuna. IlpuHuun cynepno3unuu cwi. Btopoit 3akoH HbroToHa miis
MaTepuajgbHOU TOUKU. Tpernit 3aKkoH HbproTOHA 1151 MarepuaibHbIX TOYEK.

3akoH BcemupHOro TsaroteHus. Cuna tsoxectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenne. Bunpl Tpenusi (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEeHUs U cuia TpeHus nokos. Koaddumuent tperns. Cuna conpoTUBICHUS
MIPU JIBUKECHHUU TEJA B )KUAKOCTH WM Ta3e.

[TocTtynarenbHOE U BpalllaTeIbHOE JBIKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT cHJIbI OTHOCHUTEIBHO OCH BpaumieHus. I[lmedo cuibl. YCIOBUS paBHOBECHUSA
TBEPJOIO TeJIa.

TexHuueckne YCTpPOWCTBA M MPAKTHYECKOE IPUMEHEHHWE: MOJIIWIHUKN, IBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CroxeHune CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT niepopmaruu.

HesecomocTs. Bec Tena npu yckOpeHHOM noAbEME U AJCHHH.

CpaBHeHUE CUJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

Nzyuenne aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAKOLIUX B NMPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopMalum.



Tema 3. 3aKonbl COXpaHeHUs 6 MEXAHUKE

NMiynbC MaTepuanbHONW TOYKH (T€Ja), CACTEMbI MATEPHAIIBHBIX TOYEK. MIMIyJIbC CHITBI U
U3MECHEHHE UMITYJIbCA TENA. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTUBHOE ABUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajibHOM Touku. Teopema 00 M3MEHEHUM KHHETUYECKOU
DHEPIUHU.

[lorenuuanpHass sHeprus. [loTeHnumaneHas dSHeprus ymnpyro AedOpMUPOBAHHOM
npyxusbl. [loTeHIManbHas s3Heprus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHuManbHbBlE M HEMOTEHLMAJIbHbIE CHIIbL. CBs3b paOOTHl HEMOTEHLMAIBHBIX CHUJI C
U3MEHEHUEM MEXAHUYECKOW HHEPruy CHUCTEMBI Tel. 3aKOH COXPAHEHHS MEXaHW4YECKOU
DHEPIUHu.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCcTpoMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEP, NPYKUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

[lepexon moTeHLMAIbHON YHEPTUH B KHHETHUECKYIO U OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3yyeHnue aOCOJIOTHO HEYyNpYyroro yjaapa ¢ IMOMOIIBIO ABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

Paszpnes 3. MousekyasipHas pu3nKa U TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KUHETHUECKOM TEOPUM W HUX  OMNBITHOE
obocHoBanue. bpoyHosckoe neuwxkenue. Juddysus. Xapakrep ABUKEHUS U B3aUMOJCUCTBUS
JacTHIl BeecTBa. MoJIen CTPOCHUS ra30B, XKUAKOCTEH U TBEPABIX TE U 00BSICHEHUE CBONCTB
BEIIECTBA HAa OCHOBE ATHUX Mojenel. Macca U pasmepsl MoJiekyd. KomnuecTBO BemiecTna.
[ToctostnHas ABoranpo.

TertoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenbcust.

Mogens uaeanbHOro rasa. OCHOBHOE ypaBHEHHUE MOJEKYJISPHO-KMHETUYECKOU TEOPUHU
WJeaqbHOro ra3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeIHEe KHUHETHYECKOW HSHEpPruu
TEIUIOBOTO JBWKEeHMs1 dacTtull rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpasuenne MenneneeBa—Knaneiipona. 3akon [lanbrona. M3omponecchl B WICAIBHOM Ta3e C
MTOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpecTaBieHrEe U30MPOIIECCOB: U30TEPMA,
n30x0pa, n306apa.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3BIBAIOIINE JMCKPETHOE CTPOCHHE BelmecTBa, (oTorpadud MOJIEKYT
OPTraHUYECKUX COEIUHECHUMU.

OmnpiTel 10 MU Py3Un KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKEHUSI.

Mogaens onbita LTepHa.



OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS.

Mopeinb, WUTIOCTpUpYOIas IPUPOAY AaBIEHUS Ia3a HA CTEHKU COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEeHH 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMH COCTOSTHUS Pa3peKEeHHOTro rasa.

Tema 2. Ocnosblt mepmoouHamuKu

TepmonnHamuueckass cucteMa. BHYTpeHHsISI 3HEprus TEPMOAMHAMHUYECKON CHUCTEMBI U
crocoOb! €€ n3meHenus. KomuduecTBo TerioTel U paboTa. BHyTpeHHss1 SHEPTUsl 0THOATOMHOTO
UJeaNbHOr0 ras3a. Buael Temonepenayu: TEIUIONPOBOJHOCTb, KOHBEKIMS, H3IyYEHHUE.
VY nenbHas TEMIOEMKOCTD BelecTBa. Koau4yecTBO TEITIOTHI ITPH TEIIONEpEaye.

[lonstue 06 agmabatHoM mnponecce. IlepBbiil 3akoH TepmonuHamuku. [Ipumenenue
NEPBOr0 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. I'papudeckas uHTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh POI1IecCOB B MPUPO/IE.

TeruoBble MamuHbL. [TpuHIMIBL AeHCTBUA TEMIOBBIX MamuH. [Ipeodpa3oBanus 3HEpruu
B TEIUIOBbIX MamuHax. Koaddumuent nonesnoro aeiicrsus remaooid Mamuubl. ukn Kapho n
ero K03 QUIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHYECKHE MPOOIEMbI TEINIOIHEPTETUKH.

TexHnueckue yYCTpOMCTBAa M NPAKTUYECKOE NPUMEHEHHWE: JBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruM Tejla IPU COBEPILIEHUU pPabOTHI: BbUIET MPOOKU W3
OYTBUIKH TIOJ JCHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3gupa B JATyHHOU TPyOKe MyTEM
TpeHus (BUIACOIEMOHCTpPALIMS).

N3MeHeHne BHyTpeHHEH dHEpruu (TeMIiepaTypbl) Tela Ipu TeIionepeaaye.

OnbIT 0 aaAabaTHOMY PaCIIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CrOPaHusl, pEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanne u KoHaeHcauus. Mcmapenne u  kuneHue. AOCOIIOTHas U
OTHOCHTEJIbHAS BIAKHOCTH Bo3ayxa. HackieHHbIi nap. Y aenbHas TerioTa napooopa3oBaHuUs.
3aBUCUMOCTB TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Trépnoe Teno. Kpucramnuueckue u amop@Hbie Teaa. AHU3OTPOIHS CBOMCTB KPUCTAIIOB.
Kunkue xpucramnel. CoBpemeHHble MaTepuaibl. [lnaBieHne W Kpuctaymumszauus. Y AenbHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHeHue TermoBoro 0ansaHca.

TexHuyeckue ycTpolcTBa M NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KAIOPUMETP, TEXHOJIOTMM TIOJYYEHHs COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIILEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM [1aBJICHUMU.



Croco0ObI U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBanus  IIaBJI€HUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

N3MepeHne OTHOCUTENBHOM BIIAJKHOCTH BO3yXa.

Paznea 4. daekTpoauHammnka

Tema 1. Inekmpocmamuxa

OneKkTpu3aums Tell. OJJEKTpUYEeCKuW 3apsala. JlBa Buaa dIEKTPUYECKUX 3apsiioB.
[IpoBOAHUKH, TUDIIEKTPUKHU U MOTYNPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsia.

B3aumopeiicteue 3apsgoB. 3akoH Kynona. TodeuyHbIl  3JIEKTpUYECKHA — 3apsi.
OnekTpudeckoe noJie. Hanmpsx€HHOCTh 3yekTpuyeckoro mnojis. I[IpuHiun cyneprno3unuu
AJIEKTPUYECKUX TToNeH. JIMHNM HANpsHKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

PaGora cun onekrpoctatudeckoro rmoss. llorenmman. Pa3HocTh  MOTEHIMAIOB.
[IpOBOIHUKM U JUBIEKTPUKU B 3JIEKTPOCTATUUECKOM I10JIE. J{M3IIEeKTpUIECKasi IPOHULIAEMOCTb.

DNEeKTpoEMKOCTh. KOHIeHCaTop. DIJIEKTPOEMKOCTh IUIOCKOrO KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIL, JIEKTPOMETD,
AJIIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHUE SJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIHHBIN
arrapar, CTpyUHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M MMPUHLIAN IEUCTBUSA dJIEKTPOMETPA.

B3aumoenicTBre HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE€ 3aPSKEHHBIX TEl.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOMIaJAW IUIACTHH,
PACCTOSTHUSI MEXK]1y HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHHMKHU TOKa.
Cuna Toka. [ToCTOSIHHBIN TOK.

Hanpspkenune. 3akon OMa 17151 y4acTKa LEHH.

DneKkTpuyeckoe COIPOTHBIICHHE. VY nenbHOE COITPOTUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, TApaIENIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaboTa snekrpuyeckoro Toka. 3akoH [[xoyns—JIenia. MOMHOCTb AIEKTPUUECKOTO TOKA.

DJIIEKTPOJBUKYIAsl CUJla U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma J1s
MOJIHOM (3aMKHYTOM) 3nekTprudeckoi 1ienu. Kopotkoe 3amblikaHue.

DJIEKTPOHHAs MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH  CONPOTUBIICHUS
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.



[TomynpoBonnuku. CoOCTBEeHHass W TMPUMECHAs MPOBOJUMOCTb MOJIYNPOBOJIHUKOB.
CaoiicTBa p—N-niepexona. [lomynpoBogHKoBbIE TPUOOPHI.

ONEKTpUYECKHA TOK B PacTBOpax M pacIulaBax dJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JUCCONMALMS. DIEKTPOIIHU3.

DneKkTpudYecKuid TOK B razax. CaMOCTOATENBHBIN U HECAMOCTOSTENBHBIN pa3psal. MoHus.
[1na3ma.

TexHnueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETP,
peocTaT, HCTOYHUKUM TOKA, OJJIEKTPOHArpeBaTelbHbIE NPUOOPBI, 3IIEKTPOOCBETUTEIIbHBIE
npuOOpbl, TEPMOMETP COIPOTUBIIEHUS, BaKyyMHBIM MO, TEPMHUCTOPbI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN JUO/]I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cUilbl TOKa U HAMIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHS LIWIMHIPUYECKUX IMPOBOJAHUKOB OT JUIMHBI, IUIOLIAIU
IIONIEPEYHOr0 CEYECHMS U MaTepraa.

CMmelaHHOe COeIMHEHNE MTPOBOIHUKOB.

[IpssmMoe u3MepeHue 3IEKTPOABIKYIIEN CHiIbl. KOpOTKOE 3aMbIKaHHWE TaIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE JIEKTPOIUTOB.

NckpoBoit pa3psa M IpOBOJAUMOCTb BO3yXA.

OaHOCTOPOHHSISI NPOBOAMMOCTD JIMOAA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3yuyeHue cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

WN3mepenne  ANEeKTPOJABMKYIIEH CHJIbl HMCTOYHMKA TOKAa W €ro  BHYTPEHHErO
CONMPOTHUBJICHUS.

HaOmronenue aexTposiusa.

MesknpeaMeTHbIE CBS3H

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce oOCyIIECTBISIETCS C y4€TOM
collepKaTeNIbHbIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHMOJIOTHH, XUMUH,
reorpaduu U TEXHOJOTHH.

Meosicnpeomemnuvle nonsamus, CBsI3aHHBIE C HW3YYEHHEM METOIOB HAYYHOI'O IO3HAHUS:
SBJICHWE, HAy4dHbId (akT, rumoTe3a, (Qu3nyeckas BEIWYWHA, 3aKOH, TEOPHs, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxka: penmieHUE CHUCTEMbl YpaBHEHUMW, JMHeWHas ¢QyHKuMs, mapadona,
runepOosia, uxX rpapukd W CBOICTBA, TPUTOHOMETpUYECKHE (YHKUIHUU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI M MX IMPOEKIMU Ha
OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonocusa: MexaHnueckoe BUKEHUE B )KUBOW Ipupoje, nuddysus, ocMoc, TEmI000MeEH
’KUBBIX OPraHU3MOB (BUbI TEIUIONEPEIaUH, TEMJIOBOE PABHOBECHE), FIEKTPUUECKUE SBJICHUS B
KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpPHAsE Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TEIN, JKUJIKOCTEH M Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJUIOB, MIEKTPOIUTHYECKAs AUCCOLMALINS, FaIbBAHUKA.



l'eoepaghus: BnaxHOCTh BO3yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeodpazoBaHue ABMKEHHUN C UCIIOIb30BAHHEM MEXaHU3MOB, yUET TPEHHUS B
TEXHUKE, MOJUIUITHUKHA, UCIOJb30BaHUE 3aKOHA COXPAHEHUSI UMITyJIbca B TEXHHKE (pakKera,
BOJAOMET MW Jpyrue), JABUTATEllb BHYTPEHHETO CrOpaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIUIIbHUK, KOHJIUIIMOHEP, TEXHOJIOTHH MOJyUYeHHsS] COBPEMEHHBIX MaTepUaoB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTMH,  3JIEKTPOCTaTHUYECKas  3alluTa, 3a3eMJICHUE
AIIEKTPOTNPUOOPOB, KCEPOKC, CTPYHHBIA TPHUHTEP, OJICKTpPOHArpeBaTelbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TaIbBAHUKA.

11 KITACC

Paznen 4. djekTpoaAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3aMMOIEWCTBHE MOCTOSIHHBIX MarHMTOB. MAarHuTHOE TOJIE.
Bekrtop MarmuTHOM wuHAYKUMU. [IpuHOMD cCynepno3unuyM MarHUTHbIX —ToJed. JIuHum
MarHuTHOW MHAYKIMU. KapTrHa TMHUI MarHUTHOW MHIYKIIMU TOJISI HOCTOSSHHBIX MAarHUTOB.

MarauTHoe moJjie TPOBOJHHUKA C TOKOM. KapTuHa JMHWNA WHIYKIIMA MArHUTHOTO IOJIA
JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmonecTBre NpOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJ b U HallpaBJICHUE.

Cuna JlopeHma, €€ MOAyJb W HampaBieHue. JIBW)KEHHE 3apsHKEHHOM 4YacTHUIbl B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

SIBneHHE DNEKTPOMAarHWTHOM MWHAYKOMHM. [lOTOK BEKkTOpa MArHUTHOW WHIYKIIUH.
DJIIEKTPOJIBHXKYILAs CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Dapanes.

BuxpeBoe siekTpuueckoe moJie. DJIEKTPOABUKYILIAS CWia HHAYKIUMUA B IMPOBOJHUKE,
JBUXKYIIEMCS TOCTYNIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NuayKTUBHOCTD. SIBI€HNE CAMOMHIYKIUN. DIEKTPOABMKYIAS CUIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre YCTpOWCTBA W NPAKTUYECKOE TNPUMEHEHWE: TOCTOSIHHBIE MArHUTHI,
AJIEKTPOMArHUTHI, AJIEKTPOJBUTATEIb, YCKOPUTEIM DSJIEMEHTAPHBIX YaCTUL], WHAYKIHOHHAs
M€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIuHMY UHIYKIIMY MarHUTHOTO TOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevicTBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBNEHHE 3JIEKTPOMATHUTHOW UHAYKIUU.

[IpaBuno Jlenua.



3aBUCHUMOCTD 3JEKTPOJABMXKYLIEN CUIIBI HHIYKIHUH OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
ITIOTOKA.

SIBiIeHME CaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

N3ydyeHne MarHuTHOTO MOJIs KaTYLIKH ¢ TOKOM.

HccnenoBanue 1eMCTBUS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

Hccnenoanue SBICHUS JIEKTPOMAarHUTHOM UHIAYKIIAH.

Paznea S. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUS

Konebarenbnast cucrema. CBOOOJHBIE MeXaHWYECKHE KoJjiebaHus. [apMoHHUYecKue
konebanus. Ilepuon, uwactora, amrummryga u (aza kosneOanuid. [IpyKUHHBI MasTHUK.
MareMatnyeckuii MasgsTHUK. YpaBHEHHE TapMOHUYECKUX KosieOaHui. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kOHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KoJieOAHUS B HACATHBHOM
KOoJieOaTeIbHOM KOHType. AHAJIOTUS MEXKIAY MEXaHMYECKUMU U DJECKTPOMArHUTHBIMU
konebanusimu. Gopmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTUU B HACAIBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBiienre o 3aryxaromux KojeOaHUsX. BoIHY X eHHbIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHy>XI€HHbBIE 37IEKTPOMArHuTHHIE KOJICOaHUs.

ITepemennsblil Tok. CUHYCOMIANIbHBIA MEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYJTHOE U JEUCTBYIONIEE 3HAUEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpanchopmarop. [IponsBoacTBO, mepeaadya U MOTPEOJICHUE DJICKTPUUYECKONW HHEPIUH.
OKOJIOTUYECKUE PHUCKU TMPU TMPOU3BOJCTBE dJeKTposHepruu. KynbTypa HCHONIB30BaHUS
AIEKTPOIHEPTHH B TOBCEIHEBHOM )KU3HH.

TexHuuecknue YCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: DJJIEKTPUYECKUU 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TMHUU 3JIEKTpoIiepeay.

Jlemoncmpayuu

UccnenoBanue napaMmeTpoB KoyiebaTeIbHOM CUCTEMBI (TIPYKUHHBIN WU MaTeMaTUYECKUI
MAasITHUK).

Habmoienue 3aTyxaronmx KoueoaHuii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcuwiorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKAa M HANpsSOKEHUST OT BPEMEHU) JJIA
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onaHc mpu mocnenoBaTENbHOM COEAMHEHUN PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mojenb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuui sxcnepumenm, n1abopamopuvie pabomoi

HccnenoBanue 3aBUCHUMOCTH TIEPHUOJa MAIIBIX KOJICOaHWH rpy3a HA HUTH OT JUTMHBI HUTH
U Macchl rpy3a.



UccnenoBanne mnepeMEHHOro TOKa B IENHM W3 MOCIEI0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIlIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJIHBI, yclIoBHs pacnpoctpaneHus. [lepuon. CKkopocTh pacipocTpaHEHUs
u JnuHa BoaHbl. [lomepeuHble W TpoJoJibHbIE BOJHBL. MHTepdepenuns u nudpakims
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3IIYYEHUs AJIEKTPOMArHUTHBIX BOJH. B3aummHas
opueHTauus BektopoB E, B, V B anektpoMarauTHoil BosiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaX€HHUE, TpEJIOMIICHHWE, mosipu3amnus, audpaknus, uHTephepeHims. CKoOpoCTh
AIEKTPOMArHUTHBIX BOJIH.

[IIxana »MEKTPOMArHUTHBIX BOJIH. [IprMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMIBI paUOCBSI3U U TeNEeBUACHUS. Painonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPEIbl.

TexHuyeckre yCTpOMCTBA U MPAKTHUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIbTPA3BYKOBasi AMArHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap, paavuONpUEMHUK, TEIEBU30P,
aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpPOCTPAHEHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: U MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJAOM M YacTOTOM
KoJieOaHu.

HccnenoBanne CBOWCTB  DJIEKTPOMArHUTHBIX  BOJH: OTPAXKEHUE, MPEIOMIICHHE,
noJisipu3arys, TuQpaxius, UHTEpPEpEeHIHSL.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsmonrHeitHOE pacipocTpaHEHHE CBETA B OJTHOPOIHOM cpejie.
JIyd cBeta. ToueUyHBIN NCTOYHUK CBETA.

Otpakenne cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne M300pakeHWN B TIJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI TPEJOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomsieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpefenbHbIl yroa MOJTHOTO BHYTPEHHETO
OTPAKEHHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

CobOuparonie u pacceuBawolme JHUH3bL. ToHKas auH3a. DOKYCHOE pPACCTOSHUE W
onTHYecKas cuia TOHKoM JnH3bL. [locTpoeHue n3o0paxeHnil B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBaeMOE JINH30U.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.



BonnoBass ontuka. WuTepdepenius cBera. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HaOIIOACHUST MAKCHUMYMOB 1 MUHIMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOUYHHUKOB.

Hudpakuus cBera. [dudpakuvonHas pemérka. YcioBHe HAONIOACHHUS TJIaBHBIX
MaKCHUMYMOB IPU NaJ€HU MOHOXPOMAaTUYECKOIO CBETAa Ha TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHudyeckue ycCTpoOHCTBA M MpPaKTUYECKOE NPHUMEHEHHWE: OYKH, Jyna, (poToammapar,
NPOEKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs OINTHUKA, AUPPAKIMOHHAS
pelmeéTKa, NOJIAPOUL.

Jlemoncmpayuu

[IpssiMonMHEHOE pacnpoCTpaHEHUE, OTPAXEHUE U MpejomiieHHe cBeTa. OnTudeckKue
PUOOPBHI.

ITonHOE BHYTpEeHHEE OTpakeHHe. Mosiellb CBETOBOA.

HccnenoBanue cBOMCTB N300paXKeHU B JIMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIA.

Habnronenue natepdepeHnm crera.

Hab6nronenue nudpaxiuu ceera.

Habmtonenue nucnepcun cBera.

[TomydyeHue cuekTpa ¢ MOMOLIBIO ITPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONUIbI0 JUGPAKIUOHHON PEIETKY.

HaGnronenue nossipusaiuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3mepenue nokazaress npeioMJIeHus CTeKIa.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Halnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAIbHON TEOPHUH OTHOCHTEIBLHOCTH
I'paHniel MPUMEHMMOCTH KJIACCUYECKOW MeXaHMKH. [locTynarel crnenuaibHON TEOpHUH
OTHOCUTENBHOCTH: HWHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B BAaKyyMme, IPHUHIUI
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPAILEHUE JJIUHBI.
DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTULBI.
CBs13p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MOKOS.

Paznen 7. KantoBas pusuka
Tema 1. dnemenmuol KBAHMOBOU ONMUKU
®otonbl. Popmyna [1nanka cBs3u s3Heprun (HOTOHA C €r0 YaCTOTOW. DHEPTUsS U UMITYJIbC
¢doToHa.
OtkpeiTie u wuccnenoBanue ¢otodpdexra. Ompitei A. I'. CromeroBa. 3aKoHBI
dotorddekra. YpaBHenue Diinmreiina 1 Gotospdexra. «Kpacnas rpanunay porosddexra.
JlaBnenue ceera. OnwiTel I1. H. JleGenena.
XUMHYECKOE JeHCTBUE CBETA.



TexHuyeckue ycTpoiicTBa M MpaKTUYECKOE MpUMEHEHHue: (HOTo3JIeMeHT, (POTONATUHK,
CoNTHEUHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oT03(¢QHeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHeENIHETO (GoTodddexTa.
Ceeroauon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mopenb atoma Tomcona. OnbiTel Pesepdopna nmo paccesHuto o -uactuil. [lnaneraphas
mozenb atoma. [loctynarel bopa. M3nydenne u noriomenue (GOTOHOB IPH MEPEXOJE aTOMa C
OJIHOTO YpPOBHS B3HEpPruM Ha Jpyroil. Buael crnektpoB. CHEKTp YpPOBHEH 3HEpruu aToma
BOJIOPO/JIA.
BosHoBbIE cBOlicTBa yacTull. BosHbl ae bpoitns. KopnyckynsipHO-BOJIHOBOU Tyaanu3M.
CHOHTaHHOE U BBIHYXJICHHOE U3JIy4YCHHUE.
TexHuyeckne yCTpOMCTBA W NPAKTHUYECKOE TNPUMEHEHHE: CIIEKTPAJIbHBIA aHaAIU3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pesepdopra.
Onpenenexue JUIMHBI BOJIHBI J1a3epa.
HaGnrogenue TMHeHyaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol
Habmronenune nuHEHYaTOTO CIIeKTpA.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTb  CTpoeHHMs  sapa.  OTKpsITHE
paanoakTuBHOCTH. OmnbiTel  Peseppopna mno onpeneneHuto cocTaBa  paguOaKTUBHOIO
uznyyeHus. CBoiicTBa anbda-, 0eta-, raMma-u3iydeHus. BiausHue paaoakTUBHOCTH Ha KHUBBIE
OpraHU3MBl.
OtkpeiTHe npoToHa U HeilTpoHa. Hykionnas mopens sigpa I'eiizenOepra—lBaHeHKo.
3apsn aapa. MaccoBoe uncino sapa. M3oronst.
Anbda-pacniaz. DIEKTPOHHBI U TO3UTPOHHBIN OeTa-pacmaj. ['amMma-uzinydeHue. 3akoH
PaAMOAaKTUBHOTO pacIaia.
DOHeprus cBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl sipa.
SnepHble peakuuu. JleneHue u CUHTES sep.
SAnepubiit peaktop. TepmosaepHsiii cunre3. IlpoGnembl W NEPCHEKTUBBI SAECPHOU
SHEPreTUKHU. DKOJIOTUYECKHE ACIIEKTHI IAEPHON SHEPTETUKH.
DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
Mertoabl HAOJIIOACHHS U PETUCTPALIMK SJIEMEHTAPHBIX YACTHIL.
@dyH1laMeHTalIbHbIE B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.
TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa BuiibcoHa,
AJIEPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CU€TurK MOHU3HUPYIOIINX YACTHL.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortanbl  pa3BuTUs  acTpoHomuu. llpukiiamHoE H  MHPOBO33PEHYECKOE 3HAUYECHUE
aCTPOHOMMH.

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUJAUMOE JBUKEHUE.

ConHeuHas cuctema.

Connne. ConHeyHass akTUBHOCTh. Mcrtounuk sHeprum CosHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpamMma «CHEKTpajJbHBI KJIacC — CBETHMOCTB». 3BE3IbI
[JIABHOM TMOCIENOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3J TJIABHOM
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoeHue 3BE3A. COBpEMEHHBIE MPEACTABICHUS O
IIPOUCXO0XKICHUHU U 3BosronMy ConHIa v 3BE3/1. DTalbl )KU3HU 3BE3L.

Mueunsiii [Iyte — Hama [Nanaktuka. Ilonoxxenue u nBuwkenue CoisHia B ['anmakTuke.
Tunel ranaktuk. PanuoranakTuky u kBa3zapsl. YEpHbIE BIPHI B ApaxX raJIaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO0mia. Pazberanue ramaktuk. Teopus
Bonpuioro B3peiBa. PelnKTOBOE M3IIydeHHE.

Macmtabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabumtoieHust HeBOOPYKEHHBIM IJ1a30M € MCHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
IUI OIPEJIEIICHUS MT0JIOKEHHSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/1Us
CeBepHOTro nonymapus U spKue 3BE3/IBI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Maeunoro IlyTu.

O06o0maromniee NOBTOPEHUE

Pone ¢Gu3uky M acTpOHOMHUH B DKOHOMHUYECKOM, TEXHOJIOTHYSCKOM, COIMAIBLHON M
THYECKOM cdepax IesATEIbHOCTH YEJIOBEKa, pOJib MU MeCcTO (U3UKM M acTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTUHE MUpa, pPoJib (U3UYECKOM Teopuu B (QOPMUPOBAHUU
MpEACTaBICHUM O (PU3MYECKON KapTHHE MHpa, MECTO (PU3MYECKOW KapTUHBI MUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBS3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHS B 11 kjacce OCYIIECTBISIETCS C YYETOM
collepKaTeNIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsmus, CBSI3aHHBIE C M3YyYEHHUEM METOJOB HAYYHOTO IO3HAHUS:
SBJICHWE, HAy4dHbI (akT, rumote3a, Qu3nWyeckas BEIWYMHA, 3aKOH, TEOpHUs, HAOIIOICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pellleHUe CUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKUE (DYHKIIMHU: CHUHYC,
KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI M HX
NPOEKIUKA HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU TI0100MS TPEYTOIBHUKOB, ONPEEICHNE TUIOIIAIU TUIOCKUX (puryp u oobéma Ten.



buonocus: snexkrpuyeckue SBICHUS B KUBOM Ipupone, KojeOaTelabHbIE IBUKEHHS B
KUBOU IIPUPOJE, ONTHUYECKUE SBJICHUS B KUBOW IPUPOJE, NECUCTBUE DaAvalMy HA KUBbBIC
OpraHU3MBl.

Xumusa: CTpOCHHE AaTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEll,
MEXaHU3MbI 00Pa30BaHMsI KPUCTAINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpaghusa: MarHuTHBIE MOJIOCA 3€MIIM, 3aJIeKH MAarHUTHBIX pya, POTOCHEMKA 3eMHOMN
IIOBEPXHOCTH, MPEICKA3AHUE 3EMIICTPSICCHUN.

Texnonocus: JTAHUMA DJIEKTPOIEPENay, TEHEPATOpP MEPEMEHHOTO TOKA, JJIEKTPOIBUTATEIb,
UHAYKLUHUOHHAs Te4yb, pajap, paAuoONpUEMHHK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neus,
MPOECKIMOHHBIN arapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHas Oarapes.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA
OcBoenue yueOHoOro npeamera «®dusmka» Ha ypoBHE cpeaHero ooOumero odopa3zoBaHUs
(6a30BBI  ypOBEHb) JIOJDKHO  OOECIEUUTh  JOCTHIKEHUE  CICAYIOIIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pe3yNbTaThl OCBOCHMs yueOHOro mnpeamera «Dusmka» TOJKHBI OTPaXaTb
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEN
MO3UIMEH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAllMd, TO3UTUBHBIX BHYTPEHHHUX
yOeXICHHU, COOTBETCTBYIOMIMX TPAAWIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIecTBa,
paciiMpeHHe >KU3HEHHOTO ONbITa U OIbITAa JEATEIbHOCTH B MPOIECCE pean3alii OCHOBHBIX
HAIpPAaBJICHUN BOCIIUTATEIIbHOMN 1€ATEIBHOCTH, B TOM YHCJIE B YACTH:
1) rpaxaaHCKOro BOCIIMTAHMS:
c(OPMHUPOBAHHOCTh TPAKAAHCKOW TMO3UIMK  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOTO OOIIECTBA;
NPUHATHE TPAJAULHUOHHBIX OOIIEUETIOBEUECKUX T'YMAaHUCTHYECKHX U JIEMOKPATHUYECKUX
IIEHHOCTEM;
TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B MHTEpEcax Tpa)kIaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYTIPaBICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;
YMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU U Ha3HAUCHUEM;
TOTOBHOCTh K TYMaHUTapHOMN U BOJOHTEPCKON JESITEIbHOCTH;
2) NaTPUOTHYECKOTO BOCTIMTAHUSI:
c(hOpPMHUPOBAHHOCTb POCCUMCKON IPaKIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;
[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCHUICKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS
c()OpPMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBECHMUS;
CIIOCOOHOCTh OLIEHHMBATh CUTYAlLUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIGHHOCTH, B TOM YHUCJIE B JESITEIILHOCTH YUEHOTO;
OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEero;
4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:



ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA, PUCYILIETO
¢buznueckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K pa3IudHbIM cdepaM TpodheCCHOHATBHOW ACSITENTFHOCTH, B TOM UHCIIE
CBS3aHHBIM C (U3WKOH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCThH U CITOCOOHOCTH K O0Opa30BaHUIO M CaMOO0Opa30BaHUIO B 00JacTh (hU3HKU Ha
NPOTSHKCHUH BCEU KHU3HU;

6) 3K0JOTrNYeCKOro BOCTIMTAHUS

c(OPMUPOBAHHOCTh HIKOJOTHUECKON KYyJIbTYphl, OCO3HAHHE TJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJJAHAPOBAHUE M OCYLIECTBIICHHE IEHUCTBUM B OKPYXKAIOWIEW CpPEele HA OCHOBE 3HAHUS
1eJIed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

paciMpeHre OmbITa JCSITeTbHOCTH HSKOJOTUYECKOH HAINpaBIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUU TI0 (pr3HKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTb MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3HMUECKON HAYKH;

OCO3HaHUE LIEHHOCTH HAayYHOU JESITeIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YyUEHUsT (PUBUKU
OCYIIECTBIISITh MPOEKTHYIO M UCCIIEI0BATENBCKYIO NESTENBHOCTh HHINBUYaTbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI
IMo3naBaTenbHbIEe YHHMBeEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble 1ornueckue aeicTBUs:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W aKTyaJH3UpOBaTh MPOOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIETIATH 1eNIN ACSITETFHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPHUH UX TOCTIKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTHU M MPOTUBOPEUMS B pACCMATPUBACMBIX (PU3NYCCKHX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEHICHUS MPOOJIEMBI C YUYETOM aHAIIM3a UMEIOIIUXCSI MaTePHaIbHBIX
Y HEMaTepUAIBbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JIEATEIBHOCTh, OLIEHHMBATh COOTBETCTBHE PE3YJIBTATOB IIEISIM,
OIICHMBATh PUCKH TOCIEICTBUN ACSITETLHOCTH;

KOOPJAMHHUPOBATh W BHIMOJHATH pPabOTy B YCIOBHSX pEaTbHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATHBHOE MBIILJICHHE IPU PEIICHUH )KU3HEHHBIX MPOOIIEM.

Bba3oBble uccienoBareibckue 1eiCTBUS:

BJIaJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOYCBBIMU IMOHSITUSIMU U METOJIaMHU (HU3MYCCKON
HaYKH;

BJIa/IETh HaBBIKAMHU y4e€OHO-HCCIIEIOBATEIbCKONW M MPOEKTHOM NEATEIbHOCTH B 00JIACTH
¢bu3MKM, CIOCOOHOCTHIO W TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIIEHUs
3a7a4 (PU3NIECKOro COIepPIKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

BJIAJIETh BHUJAMH JEATEIHLHOCTH MO TOJYYCHHIO HOBOTO 3HAHMS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHMI0 U TMPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYyalUsX, B TOM YHUCIE IPH
CO37IaHUH YYEOHBIX TIPOEKTOB B 001acT (PU3NKH;



BBIABJIATh IPUYMHHO-CIEACTBEHHBIE CBA3M M AaKTyaJu3UpOBaThb 3ajady, BbIIBUIAThb
TUIIOTE3Y €€ pELIEHUs, HAaXOAUTb APTyMEHTHl Ul JOKAa3aTelIbCTBA CBOUX YTBEPKICHHM,
3a/1aBaTh MMAPAMETPHI U KPUTEPUH PEILICHHUS;

aHaJIM3UpPOBaTh IOJYYEHHBIE B XOAE pCEIICHUS 3aJaud pe3yJbTaTbl, KPUTHYECKU
OIICHUBATh UX JI0CTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHON JESTEIBHOCTH, B
TOM YHUCJIE TIPHU U3YUCHUH (PU3UKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh PUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUS 0 (PU3UKE B MPAKTUYECKYIO 00JIACTh )KU3HEACATEIHHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEJIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIIBHBIC ITOAXO0/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

Pabora ¢ nnopmanueii:

BJIa/IETh HABBIKAMU IOJyY€HUS MHPOpPMAMKU (PU3NYECKOTO COACPKAHUS U3 UCTOUHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIIITH IIOMCK, AaHAIW3, CHCTEMAaTU3AlUI0 H
MHTEpHpPETALNIO HHPOPMALIMK PA3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

OLIEHUBAThH JOCTOBEPHOCTb HH(OPMALINY;

UCIIOJIb30BaTh CpeICTBa HH(MOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTUH B
pEIIEHNN KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OpPTaHU3allMOHHBIX 3a/1ad C COOJIOJCHHEM
TpeOOBaHMI1 S3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEpKaHUs B pa3IUYHbIX (opmarax c yd€rom
Ha3HaueHUss WHPOpMALMU W TEINCBOM ayqUTOpWH, BbIOMpas ONTUMAIBHYIO (popMy
IIPEACTABIICHNS U BU3YAJIN3ALIAH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

OCYUIECTBJIATH OOLIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU 1€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHIIKYA KOH(MIUKTHBIX CUTYyallMil U CMATYaTh KOH(QIUKTHL;

pPa3sBEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3PEHHs C HCIOJB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaJIbHOU PabOThI;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUI C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEMN K100 YiI€Ha KOJUIEKTHUBA,;

IIPUHAMATh LEIU COBMECTHOW JEATENIbHOCTH, OPraHM30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUSA 10 €€ NOCTHMIKEHUIO: COCTABIIATH IUIAH JIEMCTBUM, PACHPEAEIATh POJIU C YUYETOM
MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOTHI;

OLICHMBATh KAYE€CTBO CBOETO BKJa/la M KaX/JI0r0 Y4aCTHUKA KOMaH/bl B OOIIMIA pe3ynbTar
1o pa3pabOoTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE MPOEKThI, OLICHUBATH WJEU C MO3UUUHA HOBU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITH MHUIIMATUBHBIM.



PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe J1eiicTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBISATh MO3HABATEIBHYIO ACSATEIBHOCTh B 00JACTH (PU3UKU U
aACTPOHOMUH, BBISBJISATH IPOOJIEMbI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHbIE 33/1a4H;

CaMOCTOSATENIbHO COCTaBJIAThH IJIaH PEUICHUs pacyETHBIX M KayeCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHHSI TPAKTUYECKOM paboThl € y4E€TOM UMEIOUIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

7eNlaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH IPHOOPETEHHBIN OTIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO W TPOSABICHUIO HJPYAUIMM B 00JacTH (U3HKH,
MTOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIUsIM, BHOCHTH KOPPEKTHUBBI B JCATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB IEISIM;

BJIAJICTh HaBbIKAMU [MO3HABATEIBHON pedIIeKCHN KaK OCO3HAHHUS COBEPIIAEMbIX JACHCTBUI
Y MBICJIUTEIBHBIX MTPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAHMIA,

MCIIOJIb30BaTh PUEMBI peICKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIECHUS TT0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPU aHAJIM3€ PE3YIbTaTOB IEITEIbHOCTH;

MPUHUMATH ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX TIPH aHAJIM3€E PE3yIbTaTOB JACITCIbHOCTH;

MpU3HABaTh CBOE MPABO W MPABO APYTUX HA OMIMOKH.

B mporecce mocTiKeHUS TMYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTPAMMBbI MO (U3HKE
JUIsL  ypOBHA cpenHero oOmero o0pa3oBaHus Yy OOy4YarOIIMXCS COBEPIIEHCTBYETCS
AMOITMOHAJIBHBIN UHTEIJIEKT, TIPEAOIaralomuii chopMUpoOBaHHOCTD:

CaMOCO3HaHUsI, BKITFOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AMOILIMOHAIEHOE COCTOSTHUE,
BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON Cdephl, OBITh YBEpEHHBIM B
cebe;

caMOpeTyJIMPOBaHUS, BKJTFOYAOIIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHUE, CIOCOOHOCTH AaJalTUPOBATHCA K HAMOIMOHATHHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMU, BKIIIOUYAIONIEH CTpEMJICHHE K JOCTH)KCHHIO eI U YCIEXYy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JICUCTBOBAThH UCXOS U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHHE ApPYTUX,
YUUTBIBaTh €0 TMpU  OCYIIECTBIEHWU OOILEHHUS, CIOCOOHOCTh K COYYBCTBUIO U
COMEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOUIUX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOIIECHUS C APYTHUMHU
JOTbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiaTb KOH(IUKTHI.



HPEAMETHBIE PE3YJIbTATBI

K koHny o6yuenus B 10 kiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JE€MOHCTPUPOBATh Ha MPHUMEpPaAX poJib U MECTO (PU3MKU B (DOPMHUPOBAHHH COBPEMEHHOMN
HAay4YHON KApTHUHBI MUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHM M TEXHOJIOTHH, B IPAKTUYECKON
NEATEINBHOCTH JIHOJEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (PU3NYECKUX MOJENei: MaTepuanbHas
TOYKA, MHEPLHAJIbHAS CHCTEMA OTCYETA, aOCONIOTHO TBEPAOE TEJO, MIACAIBHBIN a3, MOJEIH
CTPOEHHUS T'a30B, )KUIKOCTEH M TBEPABIX TEJ, TOUECUHBIN ANEKTPUUECKUHN 3apsl NPU PELICHUU
(du3nuecKux 3aaay;

pacrno3HaBaTh (hU3MUECKHUE SIBJICHMs (IPOLECChl) U OOBSACHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETHUYECKOW TEOPUU CTPOCHHSI BEUIECTBA U DJIEKTPOJAMHAMHKU:
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJMHENHOE [BWKEHUE, CBOOOJHOE MAJCHHE TeEI,
IBW)KEHHE 110 OKPYXXHOCTH, HWHEpUHMs, B3auMojeicTBue Tten, auddysus, OpoyHOBCKOE
JIBUKEHHUE, CTPOEHUE >KUJIKOCTEH M TBEPIBIX TEJl, U3MEHEHHE 00bEMa Tela IpU HarpeBaHUU
(oxylaxaeHuu),  TEIJIOBOE  paBHOBECHE,  HUCHApEHUEe,  KOHJEHCAlus,  IUIaBJICHHUE,
KpUCTaJUIM3alUsl, KUIEHHE, BIAXHOCTh BO3/AyXa, IOBBIIIEHUE [aBJICHHUS Traza IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEX]y [apaMeTpaMu COCTOSIHUS ra3za B U30IpoIeccax,
ANEKTPU3aLUs TEJl, B3aUMOJECHCTBUE 3aPS/I0B;

OINUCHIBATh MEXAHUYECKOE IBM)KCHME, UCHOJB3Ys (PU3NUYECKHUE BEJIMYMHBI: KOOPAMHATA,
IyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIA, UMITYJIbC Tella, KHHETHYeCKas
SHEPrus, MOTEHLMAJIbHAS HSHEPrus, MeXaHuueckas padoTa, MEXaHMuYecKash MOUIHOCTb; IpHU
ONMHMCAHUM TPABWIBHO TPAKTOBATh (PUIMYECKUA CMBICH HCHOJb3YEMbIX BEJIWYUH, HX
0003HAYEHHUS U €AMHUILIBI, HAXOUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUHHY
C IPYTHMH BEIIMYMHAMUY;

ONMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS, HCIOJIb3YS
(¢u3nUecKkue BEJIWYMHBI: JABJIEHUE Trasza, TeMmIeparypa, CpeAHssi KUHETHYecKas D>Heprus
Xa0THYECKOIO JIBMJKEHHSI MOJIEKYJ, CPEIHEKBAApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEPrus, padoTa raza, KO3QQUIMEHT MOJE3HOTO EHCTBUS TEIJIOBOTO
JABUTATENS; TPU OMUCAHUM MPAaBWIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUST M E€IUHUIIBI, HAXOJIUTh (OPMYIIbI, CBA3BIBAIOIIUE JAaHHYIO
(U3MYECKYIO BEIMYHUHY C IPYTUMH BEJIMUYMHAM;

ONKCHIBATh M3YYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCTIONB3YS (PU3UUECKHE BEIMYMHBL: JIEKTPUUECKUI 3apsijl, IEKTPUUYECKOE TOJIE,
HaMpsHKEHHOCTh  MMOJS, MOTEHLUAN, Pa3HOCTh MOTEHIMANOB, MPU OMHCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W €JAUHUIIBL
yKa3bIBaTh (JOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIUUHUHY C JPYTMMH BETUYHHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUA, HCMOJIb3Yys (PU3MUECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, Il u Il 3akonsl HeroToHA, 3aK0OH coxpaHeHus
MEXaHUYECKOUW SHEPrUH, 3aKOH COXPAaHECHUs UMITYJIbCA, IPUHIUI CYTIEPIIO3UIIMY CUJI, TPUHIUI
paBHONIpAaBUS HHEPLUUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOEHHUs BEILIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEIHEW KUHETHUYECKOW 3HEPTrUU TEIUIOBOTO
JABMOKCHHUSI MOJIEKYJ C aOCOJIOTHOW TeMIepaTypoil, MepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpaHEHHUs D>JEKTPUYECKOro 3apsaa, 3akoH KymoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(bopMyIMPOBKY 3aKOHa, €r0 MAaTeMaTUYECKOE BBIPAXKEHHWE W YCIOBHUS (TpaHUIIbI, 00JacTH)
IPUMEHHMOCTH;

OOBSACHSTH OCHOBHBIE MPUHIIUIIBI ACHCTBUS MAITUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pasnuyaTh YCIOBHUS UX 0€30MaCHOIO UCIIOIb30BAHHUS B MIOBCETHEBHON KU3HH;

BBITIOJHATh SKCIIEPUMEHTHI 0 HCCIEIOBAHUIO (PU3NYECKUX SBJICHHM U MPOLIECCOB C
UCIIOJIb30BAaHMEM TPSIMBIX M  KOCBEHHBIX HW3MEpEHHH, TMpu 3ToM (GOpMYyIUPOBATH
npobiemy/3afadyy M THUIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
PEIJI0KEHHOT0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMBIE M KOCBEHHBIE H3MEpPEHHS (U3NYECKUX BEIMYMH, MPH ITOM
BBIOMpATh ONTHUMAJBHBIA CIIOCOO M3MEPEHUS M HCIOJB30BaTh W3BECTHBIE METOJIbI OLIEHKU
ITOIPEIIHOCTEN H3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTU MEXAYy (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIB30BAaHUEM
NpSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThHI
MOJIY4YEeHHOU 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TAOIUI U IPpaQHUKOB, I€JIaTh BHIBOJIbBI
0 pe3yJbTaTaM UCCIEI0BaAHMUS;

coOnoaTh mpaBwia O€30MacHOro0 TpyJa IMpU IMPOBEACHUU HCCIEAOBAaHUM B paMKax
y4eOHOro SKCIIEPUMEHTa, Y4E€OHO-HUCCIENOBATEIbCKOM U MPOEKTHOM JEATEIbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemiaTh pacy€THhIE 3aJaud C SABHO 3aJaHHOW (PU3WYECKOM MOJAENbI0, HCIOIb3Ys
(du3nUecKue 3aKOHbI U IPUHIUIIBI, HA OCHOBE aHajn3a YCJIOBHS 3a1a4l BEIOUPATh (PU3UUECKYIO
MOJI€b, BBIACHATh (PU3MUYECKHE BEIUYMHBI U (POpPMYJIbl, HEOOXOAMMBIE ISl €€ pelIeHHUs,
IPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BEIMYNHBL;

pelniaTh KaueCTBEHHBIE 3aJlayd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO IIEMOUYKY
paccykaeHuN ¢ ONOPO Ha U3yUYECHHBIE 3aKOHbI, 3AaKOHOMEPHOCTH U (PU3NUYECKUE SIBJICHUS;

UCIIONIb30BaTh TNPH PEIIEHHH YYEeOHbIX 3a/Jad COBPEMEHHbIe HWH(OPMAIIMOHHbIE
TEXHOJIOTUM JIJIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPHPETAMA U TPECTABICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIIMK, TOJYYCHHOW W3 Pa3IMYHBIX WCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMylo HHPOpPMALIUIO;

MPUBOANUTH MPUMEPHI BKJIAJA POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, 00bSICHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS MO0 (U3MKE B TMOBCEAHEBHOM JKHU3HM JUIA
oOecrniedueHrs 0€30MacHOCTU MpU OOpaIeHUH ¢ MPUOOpPAMHU U TEXHUUYECKUMHU YCTPOWCTBaMH,
JUISI COXpaHEHUs 310pOBbsl U COOJIIOJIEHHUS HOPM 3KOJOTHYECKOTO MOBEJACHUSI B OKpYyKarouen
cpene;

paboTaTh B IPYIINE C BBHITIOJIHEHUEM PA3IMYHBIX COITMAIBHBIX POJICH, MIIAHUPOBATH paboTy
IpyNNbl, palUOHAIBHO paclpeneisTh OOS3aHHOCTM U IUIAHUPOBATh JACSITEIbHOCTH B
HECTAH/IAPTHBIX CUTyalHUsX, aJ€KBaTHO OIIEHMBATh BKJAJ KaXJOT0 U3 YYaCTHUKOB IPYIIbI B
pelieHre paccMaTpuBaeMon MpoOIeMBl.

K xoniy o0yuenus B 11 kijiacce npeamMeTHbie pe3ybTaThl HA 0230BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:



JE€MOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3MKU B POPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KApTHHBI MUpPA, B PA3BUTUHA COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOU
JESATEIBHOCTH JIIOJIEH, IIEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (U3HYECKUX MOJeNel: TOYEUHbIN
ANEKTPUYECKUIN 3apsiji, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBETa, sifepHas MOJENIb aToMa,
HYKJIOHHAS! MOJIEJIb aTOMHOTO SI7[pa MPH PEeIIeHnH GU3NMIECKUX 3a/1a4;

pacrno3HaBaTh (hu3HuecKue SBICHHS (IPOLECChl) U OOBSCHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKHN U KBAaHTOBOW (DU3UKU: AJIEKTpUUECKasi MPOBOAUMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJIEUCTBHE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, OEHCTBHE MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM W ABWXKYIIMMCS 3aps,
AJIIEKTPOMArHUTHBIE KOJIeOaHUS Y  BOJIHBI, MPSIMOJMHEMHOE pacHpOCTpaHEHUE CBETa,
OTpakeHue, mpejoMieHue, uHTephepeHrs, TUPPaKIus U TOIIPHU3AIUs CBETa, TUCIEPCUs
cBera, (Gotoanekrpudyeckuii dhdext (dboTtodrddexrt), cBEeTOBOE aBlieHHWE, BO3ZHUKHOBEHUE
JMHENYaToro CreKTpa aToMa BOJI0poAa, ECTECTBEHHAs] U UCKYCCTBEHHAs paJlOaKTUBHOCTH;

OTMKCHIBATh M3YYCHHBIC CBOMCTBA BEIIECTBA (DICKTPUUYECKHE, MArHUTHBIC, ONMTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEM) U SJIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI),
UCHOJNB3Ysl (U3MUECKUE BEJIMYMHBL: JJIEKTPUUYECKUI 3apsil, Cuila TOKa, JIIEKTPUYECKOE
HaIpsDKEHUE, AJIEKTPUYECKOE CONPOTHBIECHHUE, Pa3HOCTb IMOTEHIMAJIOB, 3JIEKTPOJBHKYILAS
cuia, paboTa TOKa, WHAYKIHMS MarHUTHOro mojs, cuia Awmmnepa, cwia JlopeHna,
WHAYKTUBHOCTH KaTYIIIKH, SHEPTUS IIEKTPUYECKOTO M MAarHUTHOTO TIOJICH, MEPHOJ M 4acToTa
KoieOaHuil B KoJIeOATeTbHOM KOHTYpE, 3apsAl M Cujla TOKa B TPOIECCe TapMOHHUYECKHX
AIIEKTPOMATHUTHBIX KOJIEOaHUU, (POKYCHOE pacCTOSHME M ONTHYECKas Cuiia JIMH3BI, TMpHU
OMHMCAHUHM TPABWIBHO TPAKTOBaTh (PU3WYECKUA CMBICT HCIOIb3YEMBIX BEIUYUH, UX
00O3HAYEHHUS W EOUHUIIBI, YyKa3blBaTh (OPMYIIbI, CBS3BIBAIONINE JaHHYIO (U3HUECKYIO
BEIIMYMHY C APYTUMU BEITUIHMHAMU;

OMHCHIBATh W3YYCHHBIE KBAHTOBBIC SIBICHUS W TMPOIECCHI, HUCIONB3YS (u3uveckue
BEJIMYMHBI: CKOPOCTH DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETA, DHEPTHs U
uMITyJIbc (DOTOHA, TIEPUOJ TOJIypacmaaa, SHEPrHs CBSI3W aTOMHBIX sjep, NMPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3UYECKHI CMBICT HMCHOJIB3YEMBIX BEIWYHH, WX OOO3HAYCHUS U
€IMHULIBI, YKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOIINE MAaHHYIO (PU3NYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BBIUUCIISATH 3HaAUCHNUE (DU3UICCKOIN BEITMYHUHEI;

aHAJIM3UPOBaATh (PU3MUECKHE IMPOLECCHl U SIBICHUSA, HCMOJIb3Ys (PU3MUECKHE 3aKOHBI U
npuHOMIBL: 3akoH Owa, 3aKOHBI MOCJEIOBAaTENIbHOTO U MapajulebHOTO COCIUHEHHS
NPOBOAHUKOB, 3akOoH Jlxoyns—JIeHua, 3akOH JJIEKTPOMArHUTHOM HWHAYKIMWHU, 3aKOH
MPSIMOJIMHEMHOTO PacCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHMe OiHmTeldHa 1 GoTodpderra, 3aKOH COXpaHEHUS DJHEPTUH, 3aKOH
COXPAaHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS DJJCKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHUs
MaccOBOTO 4HCIa, MOocTynarkl bopa, 3aK0H pajMOaKTHUBHOTO pacnaja, Mpu 3TOM pasiinyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1acTH) MPUMEHUMOCTH;

OTIpEETATh HaNpaBleHHUE BEKTOpAa MHAYKLUHWHW MArHUTHOTO MOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTPOUTH U OMHUCHIBATh U300pAKEHUE, CO3/1ABAEMOE TNIOCKUM 3€pKaOM, TOHKOM JIMH30M;



BBITIOJHATh SKCIIEPUMEHTHI MO MCCIEAOBAHUIO (U3NYECKUX SIBICHUH U MPOILIECCOB C
UCIIOJIb30BAaHMEM TPSIMBIX M KOCBEHHBIX HU3MEpPEHMi: TMpu 3ToM  (GOpMYyIUpPOBATH
npobieMy/3agady W TUIOTE3y Y4YEOHOro OJKCHEpPUMEHTa, CcoOMpaTh YCTAHOBKY W3
IPEI0KEHHOTO 000pyI0BaHus, IPOBOJIUTH OIBIT U (POPMYJIUPOBATH BHIBOBI;

OCYILIECTBIISATh MPSIMBIE M KOCBEHHBIE HM3MEpEeHMsI (PU3MUYECKUX BEJIWYMH, NPU STOM
BBIOMpATh ONTHUMAJBHBIA CIIOCOO M3MEPEHUS M HCIOJB30BaTh W3BECTHBIE METOJIbI OLIEHKU
IIOIPEIIHOCTEN H3MEPEHNN;

UCCIIEZIOBaTh 3aBUCUMOCTH  (PU3MUECKMX BEJIUYMH C HCIOJB30BAHMEM MPSMBIX
U3MEPEHMI: NIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (U3UYECKUX BEIMYUH B BHUJE TaOMUI U TpaduKOB, JeNaTh BBIBOJABI IO
pe3ynbTaTam MCCIIEIOBaHUS;

coOmoaTh mpaBuia O€30MacHOr0 TpyJa MNpU MPOBEACHHHM HCCIEAOBAaHUN B paMKax
y4eOHOro JKCIEPUMEHTa, Yy4eOHO-UCCIENOBATENIbCKOM UM MPOEKTHOW JESATEIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJAOOpaTOPHOro 000pyA0BaHUS;

pemiath pacy€THhIE 3aJaud C SABHO 33JaHHOW (PU3WYECKOM MOJENbI0, HCIOIb3Ys
(u3nUecKue 3aKOHbI U MTPUHIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3aJa4l BbIOMPaTh (PU3HUECKYIO
MOJI€b, BBIACHATh (PU3NUYECKUE BEIUYMHBI U (OPMYJIbI, HEOOXOOUMBbIE NJisi €€ pelIeHMUs,
IIPOBOAMTD Pacu€Thl U OLIEHUBATH PEAILHOCTD MOJIyYEHHOTO 3HAU€HUS (PU3MUECKON BEIMYUHBL;

pemar KaueCTBEHHBIE 33Jlayd: BBICTPAWMBATH JIOTMYECKH HENPOTUBOPEYMBYIO LIETIOUYKY
paccyXkaeHul ¢ ONOPON Ha U3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NUECKUE SABICHUS;

UCIIONIb30BaTh TNPH PEIIeHHH YYEeOHBIX 3a/Jad COBPEMEHHbIe HWH(OPMAIIMOHHbIE
TEXHOJOTHM JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAUN U MPEACTABICHUS y4eOHOU U
HAyYHO-TIONYJISIPHOM HMH(pOpMAIMK, IMOJYYEHHON M3 Ppa3M4YHbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMALIKIO;

OOBSACHATh MNPUHLMIBI ACHCTBUS MallWH, NOpHOOPOB M TEXHUYECKUX YCTPOICTB,
paznuyaTh yCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCETHEBHOW KU3HH;

NPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS 1O (U3MKEe B TMOBCEAHEBHOM JKWU3HM IS
oOecrieyeHus 0€30MacHOCTU IPHU OOpalIEHUH ¢ MPUOOpaMu U TEXHUYECKUMHU YCTpPOMCTBaMH,
IUI COXPAHEHUS 3JI0POBbSI U COOIOCHUS HOPM 3KOJIOTUYECKOTO TMOBEJCHUS B OKpPY Karomien
cpene;

paboTaTh B rpYyIIIE C BHIIOJIHEHUEM PA3INYHBIX COLUANBHBIX POJIEH, MIIaHUPOBATh paboTy
IpYNIbl, pAalMOHAILHO paclpeAessTh OO0S3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B
HECTaHJAPTHBIX CUTYAIUsIX, aJIeKBAaTHO OIIEHMBATh BKJIAJ KaXXIO0I0 M3 YYACTHUKOB I'PYIIIHI B
pelIeHre paccMaTpuBaeMoOn POOIEMBI.



TEMATHUYECKOE INNIAHUPOBAHUE
[leneBbIMU NPUOPUTETAMH HA YPOBHE CpEAHEro 0o0Iero o0pa3oBaHus Ha ypOKaX XUMUU

B 10 - 11 xmaccax

C y‘IéTOM IIporpaMmbl  BOCIIMTAHUA [IIxonel sBIsIETCS CO3JaHHUC

6HaFOHpHHTHLIX YCJIOBI/Iﬁ JIIA HpI/IO6p€TeHI/IH INKOJIbHUKAMH  OIIbITa OCYIICCTBJICHUA

COIIMAJIbHO 3HAYMUMBIX OCJI:

- ONBIT /€7, HalpaBJICHHBIX Ha IOJIb3y CBOEMY POJHOMY TOPOIy WM CEly, CTpaHEe B
IICJIOM, OTIBIT JACSTEILHOTO BBIPAKEHHUSI COOCTBEHHOM IPayKIAHCKOM TTO3UITNH;
- OTIBIT TIPUPOIOOXPAHHBIX JICT;
- OMBIT CAMOCTOSITEIHLHOTO TPHUOOPETEHUS HOBBIX 3HAHWHM, MPOBEACHHUS HAYIHBIX
WCCJIEIOBAHUM, OIBIT IPOCKTHOU JESATEIBHOCTH;
- OTIBIT BEJICHUSI 3JJ0POBOTO 00pa3a KU3HU 1 3a00ThI O 37J0POBHE APYTHUX JIIOJICH;
- OTIBIT CAMOIIO3HAHMSI U CAMOAHAJIN3a, OTIBIT COMMAIBHO TTPUEMIIEMOTO CAMOBBIPAKCHHS

caMopcaim3aluu.
10 KUIACC
KosmuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢posBbie)
pa3aesioB U TeM Kontpoabusbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoTsI padoThbI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 du3nKa U METOIbI 5 bu6mmoreka [IOK
' HAyYHOTO TIO3HAHUS https://m.edso00.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auramika ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpPaHEHUS B 5 1 1 bubnnoreka [JOK
' MEXaHHKE https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI
3.1 MOJIEKYJISIPHO- 9 1 bubmorexa HOK
' yip . https://m.edso00.ru/7f41bf72
KHHETHYECKOW TeOpHUr
3.9 OcHOBBI 10 1 bubnuorexa [JOK
' TEPMOJUHAMUKHI https://m.edsoo.ru/7f41bf72
ArperartHbie
3.3 COCTOSTHUSI BEIIECTBA 5 bubmorexa HOK
' ' https://m.edsoo.ru/7f41bf72
da30BbIE IEPEXOABI
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpocTaTUKa 10 1 bubmmorexa [JOK

https://m.edsoo.ru/7f41bf72
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[TocrossHHBIM
JIIEKTPUYECKUI TOK.

bubmuoreka [JOK

4.2 12 1
Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazneny 22
PesepBHOE Bpems 2 1
OBILEE KOJIMYECTBO 68 4 3
YACOB I10 ITPOTPAMME
11 KJIACC
KoaundecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aesoB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPorpamMmbl padoThI padoThI
pecypcbl
Pazaen 1. JIEKTPOJIMHAMUKA
MaruauTtHoe 1oJe. Bu6 110K
HOJIMOTEKA
11 IIeKTPOMArHUTHAS 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIUS
Utoro no pazneny 11
Paznea 2. KOJIEBAHUSI U BOJIHbBI
Mexannueckue 1
2.1 SIEKTPOMATHUTHBIE 9 1 bubmorexa LOK
' P https://m.edso00.ru/7f41c97¢c
KOJIeOaHUsA
MexaHuueckue 1
2.2 IIEKTPOMATHUTHBIE 5 1 bubmiorexa LIOK
’ P https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmmoteka IIOK
2. 1
3 OnTuxa 0 3 https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24

Pa3znen 3. OCHOBBI CIEITMAJIBHON

TEOPUHU OTHOCHUTEJIBHOCTH

OCHOBHI crieIaTbHON

but6mmorekxa [IOK
3.1 4 1
TEOPHH https://m.edsoo.ru/7f41c97¢c
OTHOCHTEIIEHOCTH
Hroro no paszneny 4

Pasznen 4. KBAHTOBASA ®U3UKA

41 DJIEeMEHTHI KBAHTOBOM 6 bubmuoreka [{OK
' OITUKHU https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.2 Crpoenne atoma 4 https://m.eds00.ru/7f41¢c97¢c
bubnunoreka LIOK
4.3 ATOMHOC /PO > https://m.eds00.ru/7f41¢c97¢c
Hroro no paszneny 15
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DIIeMEHThI
5.1 aCTPOHOMUU U 7 1
acTpo(U3HUKH
Hroro no pazgeny 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Pa3nea 6. OBOBLIAIOIIEE TIOBTOPEHHUE

6.1 O6o06maromee 4 bubnunoreka LIOK
' [OBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazueny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 I[TPOTPAMME
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