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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTeNIbHON mporpammbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBaHus ydyeOoHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit Oenepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE TPOrPAMMBI.

Copmepxanue mnporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTh PEAM3allUUd MEKIIPEAMETHBIX
CBs3e (DM3BHKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no (pu3mKe BKIIOYAET:

e [UJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojaMm o0ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOABI, BBICTYyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢uU3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHUE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHHUW MPHUMEHATH
HAy4YHbIA METO/I MO3HAHUS MPHU BHINOJHEHUN UMU YY€OHBIX UCCIIEIOBaHUMN.

B ocHoBy Kkypca ¢u3MKdA Uil YpPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAI HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QuU3MKU
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMHpoBaHUE MPEIACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPUH, BEHIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TE€XHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcss NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0sIeM palMOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu (PopMHUpPOBAHUE NPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (U3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIpaHHIIAX
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0 B Kypce (U3UKU Pean3yeTcs MPEekIe
BCETO 3a CUET OpPraHW3allid IKCIEPUMEHTATHHOU JESATEIBPHOCTH O0YUYarOIIUXCS.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJIb30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHHYECKUX
IpaKTHUECKUX padoT. BoljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4aCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs U3 OCOOCHHOCTEH IUIAHMpPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [lpu d>ToM obOecrieuynBaeTCss  OBJAJCHUE
00yJaronmMucs yMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX M KayeCTBEHHBIX
3amad. Ilpu sTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33JlayM C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIIOIIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszzesia Kypca, TaK U UHTETpUPYs 3HAHHUS U3
pa3HbIX pasnenoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0o0BsICHEHHE TMpPOTEeKaHUsd (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKArOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIHM IJI CHTYallMd MPaKTHKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pu3MKK TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALlMOHHOE
00opyoBaHueE.

JlemoHCcTpanmoHHOE  000OpyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil asis
UCCIICIOBAaHMUSI  U3Yy4YaeMbIX SIBJICHMM M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o0OOpymOBaHME IS YYEHWYECKUX TNPAKTHUECKUX pPaboT
dopMupyeTcss B BUJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paToOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpUid.

OCHOBHBIMU LENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOUTUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu M PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHHE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKK A PA3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHUH.

JlocTrxeHrne ATUX 1elei 00ecreunBaeTCsl pelieHHeM CIIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



e MpHOOpPETeHHEe  CHUCTeMbl  3HaHUW 00  oO0mmx  Qu3mYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUH TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSICHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NUEeCcKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHITUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nYeCKUX SKCIEPUMEHTOB, aHalW3a U MHTEpHpeTanuu HHpopmamnuu,
OTpezieNIeHuUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUMN MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpPEAHEro OOIIero
obpasoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeueHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIHUXCS.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Paszpnen 1. ®u3uka u MeTOAbI HAYYHOTO NIO3HAHMUS

@dusuka — Hayka o npupoze. Hayuneie MeTOAbI MO3HAHUS OKPYXKAIOLIEITO0 MUPA.
Ponp skcnepuMeHTa M TEOPUM B IPOLECCE IMO3HAHMS NPUPOABL. DKCIEPUMEHT B
busuke.

MonenupoBanue ¢GU3NYECKUX SIBICHUW W TMpoueccoB. HaydHble THIOTE3BI.
dusuyeckue 3aKOHbl W TEOPUHU. ['paHMIIBI TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB.
IIpyuHIUIT COOTBETCTBUS.

Ponb 1 MecTo ¢pu3uku B GOPMUPOBAHNN COBPEMEHHON HAYYHOM KapTHHBI MUDA,
B IIPAKTUYECKOU EATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHajorosbie 1 IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBukeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBHXKECHMS.
Cucrema otcuéra. TpaekTopus.

Ilepemenienne, cKOpocTh (CpeaHsisEi CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MATepUAIIbHOM TOYKHM, UX MPOEKIUHM HA OCH CHCTEMBI KOOpJWHAT.
CrnoxxeHue nepeMereHni U CI0KEHNE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsMOJMHENHHOe JBWxkeHue. [paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MEepEeMENICHUsI MaTepruaibHOU
TOYKH OT BPEMEHHU.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

KpuBonuneiinoe nprxenue. J[BuxeHne MaTepralibHOM TOUYKH MO OKPYXHOCTH C
MOCTOSIHHOM IO MOJTYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas ckopocTh. [lepuon
1 yactoTa oOpanieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHuyeckue yCcTpoiCTBa U MPAKTUYECKOE TPUMEHEHHE: CIIUIOMETP, JBHKEHUE
CHaps/JI0B, LICTIHbIC U PEMEHHBIE MEpe/lavuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCYETA, WILTIOCTPALMs KUHEMAaTUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeoOpazoBaHyie NABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBuKeHus Tena, OpOLIEHHOTO IO YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOTHOTO TTaACHMUS.



Hanpagnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

N3yyeHne HEPaBHOMEPHOIO [BWXKEHHS C LEIbIO OINPEACICHUS MIHOBEHHOMU
CKOPOCTH.

HccnenoBanue COOTHOLIECHUS MEXAY IYTAMH, NPOWIEHHBIMU TEIOM 3a
[IOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU
C Ha4aJbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune NBUKEHHUS IAPUKA B BA3KOM )KUAKOCTH.

N3yuenue ABMKEHUS Tea, OPOLIEHHOTO TOPU30OHTAIBHO.

Tema 2. Jlunamuka

IIprammn otHocurensHOCTH ['anmites. Ilepsoii 3akoH Herotona. lHepunanbhbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoil 3akoH HeroToHa miis
MarepuaabHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BceMupHOTro TaroteHus. Cuna tsoxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunpl Tpenus (Mokosi, CKoJibkeHUs, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJBKEHHS M cuja TpeHusa mnokos. KoadpduuueHt TpeHwus.
Cuita conpOTUBIICHUS IPY IBUKEHUHU TEJIA B )KUJIKOCTH WJIM Tase.

[loctynaTenbHoe U BpanaTeabHOE JBMKEHHE a0COTIOTHO TBEPAOTO TENA.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpameHus. llnedo cuibl.  YcnoBus
paBHOBECHUS TBEPAOTO TEINA.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHWE: TOJIIUITHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHepUUH.

CpaBHeHHE MacC B3aUMOJAECHCTBYIOIINX TEIL.

Bropoiu 3akon HeroToHa.

N3mepenne cuil.

CrnoxxeHue CHJL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VY cioBust paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

N3yuenue ABMxKEHUs1 OpycKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pPEe3MHOBOM 00pa3siie, OT ux aedopmariuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPJOTO TEJA, UMEIOLIETO OCh BPAIICHUS.



Tema 3. 3aKoHbl COXpPAHEHUA 8 MEXAHUKE

NmMmnynbc MarepualibHOM TOYKM (Teja), CUCTEMbl MaTE€pPUATbHBIX TOYEK.
NmMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPaHEHUS] HMITYJIbCa.
PeaktuBHOE ABUKEHHE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunernyeckass sHeprus wmaTepuaibHOM TOYKH. TeopemMa 00 HW3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[loTennmanbHas >Heprusi. [loTeHuuanbHas sHeprust ynpyro aeGopMupoBaHHOU
npyxuHsbl. [loTeHUnanbHas SHEPrUs Tejaa BOJIU3U MOBEPXHOCTH 3€MJIH.

[loTeHmanbHble ¥ HEMOTEHLIHMANbHBIE CUIIbI. CBsI3b PaOOThl HEMOTEHIIUAIBHBIX
CUJI C U3MEHEHHEM MEXAHMYECKOM DSHEPruh CHUCTEMbl Tel. 3aKOH COXPaHEHHUS
MEXaHMYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TeXHUYEeCKHE YCTPOMCTBA M MNPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOIED,
MPYKUHHBIN TACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexoa NOTEeHIIMATILHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomoi

N3yuenne aOCONIOTHO HEYNMPYroro yaapa ¢ TIOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOThl CUIIbI C U3MEHEHUEM MEXaHMUYECKOW IHEPTUu Telia
Ha [IPUMEpE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. ModsekyJsipHasi Gu3uKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUM M HUX ONBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUS YaCTHUIl BelleCcTBa. MOJENU CTPOCHHMS T'a30B, KUIAKOCTEH U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojeieil. Macca u pasmepsl
moutekyJsl. Konmnuectso Bemectsa. [loctosanass ABoranpo.

Tennosoe paBHOBecue. Temmeparypa m e€ usmepenue. lllkama temmeparyp
Llenbcus.

Mopnens uaeanbHOro rasa. OCHOBHOE ypaBHEHUE MOJEKYJSIPHO-KMHETHYECKOU
TEOpUM HJCANbHOrO ra3za. AOCOJIOTHAs TeMIleparypa Kak Mepa CpeaHen
KMHETHYECKOW DJHEPruu TEIUIOBOTO JBWKEHMsA dvacTtull rasa. [llkama rtemmepartyp
KenbBuHa. ['a3oBble 3ak0oHbI. Y paBHeHne MenaeneeBa—Knaneiipona. 3akon JlanpToHa.
M3omnponeccel B  UACAIBHOM TIa3e C IOCTOSHHBIM  KOJMYECTBOM  BEIIECTBA.
I'padnueckoe npencTaBaeHUE U30MPOLIECCOB: U30TEPMA, M30X0pa, n300apa.



TexHuyeckue ycTpoicTBa U MPAaKTHUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIECTBA, (PoTOrpaduu MOJIEKYI
OpPTraHUYECKUX COCITMHEHUMN.

OnbiThl 10 U HY3UN KUAKOCTEN U ra30B.

Monenb OpOyHOBCKOTO JTBUKECHHUSL.

Mogens onbita lTepHa.

OnbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOICHCTBUS.

Mogens, HIUTFOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a Ha CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOLIME YpPaBHEHHUE COCTOSIHUA  MAEAJbHOIO  Trasa,
M30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

Onpenenenne maccel BO3JlyXa B KJIAaCCHOM KOMHAT€ HAa OCHOBE HW3MEPEHUM
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEPATYpPbl BO3/IyXa B HEW.

HccnenoBaHue 3aBUCHMOCTH MEX]y IapaMeTpaMu COCTOSIHUSL Pa3peKeHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHaMuueckass cucTeMa. BHYTpEHHsII SHEpPruss TEPMOIUHAMHYECKON
CUCTEMBI U crnocoObl e€ m3meHeHus. KomumuecTBo Temnorel u padota. BHyTpeHHss
SHEPrUs OJHOATOMHOI'O MIEANIBbHOrO ra3za. Buasl Temionepenayu: TEMIONPOBOJHOCTD,
KOHBEKLUsA, U3JydeHUE. Y AelIbHAs TEIJIOEMKOCTh BemiecTBa. KoJM4ecTBO TEILTIOTHI
[P TEIJIONEPEaAUe.

[lonsitue 00 anuabatHom mpouecce. IlepBbIii  3aKOH  TEPMOJUHAMUKH.
[IpumeHeHrne nepBOro 3akoHa TEPMOIAMHAMUKH K u3ompoleccam. ['padpuyeckas
MHTEpIIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamMuk. HeoOpaTiMOoCTh MPOTIECCOB B IPUPOJIE.

TeruoBble MamuHbl. [IpuHnmnbl qefdcTBUs TemioBbiX MaliuH. [IpeobpasoBanus
SHEPrUM B TEIUIOBBIX MaiuHax. KodpQuuUeHT Mone3Horo AecTBUs TEmIoBOU
mammsbl. [{ukn KapHo u ero xoagduuueHT mojae3Horo AeUcTBUA. DKOJIOTUYECKUE
pOOJIEMBI TETIJIO3HEPTETUKH.

TexHHuueckue yCTpOMCTBA W  MNPAKTHUYECKOE IPUMEHEHHE:  JIBUTaTEllb
BHYTPEHHETO CropaHusi, ObITOBON XONOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEPTUU Teja MPU COBEPIICHUH pabOThI: BBUIET MPOOKU
u3 OyTBUIKH TOJ ACMCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue 3¢upa B JaTyHHOU TPyOKe
nyTEM TpeHUs (BUICOIEMOHCTPALIHS).

N3meHeHnue BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnbIT 0 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIIHBIM OTHUBOM).



Mopenu mapoBoil TypOWHBI, IBHUTATeNsi BHYTPEHHETO CTOPAaHUS, PEAKTHBHOTO
JIBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomoi

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnivie cocmoanus eéewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHnmeHcanms. Mcmapenwe u kurenue. AOCONIOTHAsS U
OTHOCUTEIIbHAA BIAXHOCTh BO3ayxa. HaceimeHssli mnap. YaenbHas TeEIIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

Tépnoe Tteno. Kpucrainuueckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
kpuctaimioB. JKunkue kpuctamisl. CoBpeMeHHble Marepuanbl. llnaBneHue wu
KpUcTayuh3aius. Y AebHas TerioTa miasienus. Cyoaumanusi.

VYpaBHeHue TeniaoBoro OamaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETPp U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOITYUYEHHS] COBPEMEHHBIX MAaTEPUATIOB, B TOM
YHUCJIe HAHOMATEepUaJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiiCcTBa HACBHIIIEHHBIX TAPOB.

Kunenune npy noHWKEHHOM [1aBJICHUU.

CniocoObl u3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMOHCTpanust KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. daekTpoanuHammnka

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Ten. DJIEKTpUYeCKuil 3apsia. [[Ba Buaa 3IE€KTpUUECKUX 3apsiIOB.
[IpoBOAHUKY, AURIIEKTPUKHA U MOJIYIPOBOJHUKHA. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsiaa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToyeuHblll 37€KTpUUECKUN 3apsi.
Onektpuueckoe  nosne.  Hanpsok€HHOCT  anekTpuyeckoro  motid.  [IpuHnmn
CYyHEPHO3ULINH JICKTPUUECKUX TTONIEH. JINHUM HANIPSY)KEHHOCTH JIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocrarndeckoro mnoss. [lorenmuan. PazHocTe moTeHUIMANOB.
[IpOBOIHUKM M AMAJIEKTPUKUM B 3JIEKTPOCTATHYECKOM Tojie. Jluanexkrpuueckas
IPOHUIAEMOCTb.

OnekTpoéMKocTh. KoHIeHcaTop. DIEeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuuecKkue YyCTpOMCTBA H MPAKTHYECKOE MPHUMEHEHHE: 3IIEKTPOCKOIL,
AIIEKTPOMETP,  DIEKTPOCTATHYECKass  3allluTa, 3a3eMJIEHHE  DIIEKTPONPUOOPOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN aMIlapaT, CTPYUHBIN IPUHTEP.



Jemoncmpayuu

Y CTpONCTBO M MPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIM3IIEKTPUKU B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAY IJIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

N3mepenne 35meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannsiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIOBHS CYUIECTBOBAHUS DJIEKTPUYECKOIO  TOKA.
Uctounuku Toka. Cuna toka. [TocTosTHHBIN TOK.

Hanpsoxenue. 3akon Oma 1151 yyacTKa LEenH.

DNEeKTpUYECKOE  CONPOTHUBICHHE. Y IEJIbHOE  CONPOTHUBICHHE  BEILIECTBA.
[TocnenoBarenbHOE, TApALIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOTHUKOB.

Pabora  snektpuueckoro  Toka. 3akoH  J[xoyns—Jlenma.  MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE CONPOTUBJICHUE UCTOYHUKA TOKA. 3aKOH
OMa 117151 TTOJTHOM (3aMKHYTOM) 3iekTpruueckoi 1enu. KopoTkoe 3aMbIkaHKeE.

DJIIEKTpOHHAs MTPOBOJAUMOCTD TBEPJBIX METAJUIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomynpoBOIHHUKH. CobOcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTD
MOJIynpoBOHUKOB. CBOMCTBA p—n-niepexoaa. [1omynpoBoiHUKOBBIE TPUOOPHI.

ONEeKTpUYECKU  TOK B pacTBOpax M paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS] TUCCOUUALUSA. DIEKTPOIIH3.

DnexkTpuyecKkuid ToK B razax. CaMoCTOSATENbHBIM U HECAMOCTOATEIbHBIN pa3psl.
Monnus. [1na3sma.

TexHuyeckue ycTpoMcTBa M NPAKTHUYECKOE TNPUMEHEHHE: aMIIEpMETP,
BOJILTMETpP, PEOCTaT, MWCTOYHMKU TOKA, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEILHBIC TPUOOPHI, TEPMOMETP COMPOTHBIICHUS, BAaKYyMHBIN IHO],
TEPMUCTOPHI 1 (OTOPEZUCTOPHI, TOTYPOBOTHUKOBBIN THO]], TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKA U HAMIPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJIECHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBIL,
IJIOIIA/IM TTOTIEPEYHOI0 CEUYECHMS U MaTepuaa.



CMeniaHHO€ COeIMHEHNE TPOBOIHUKOB.

IIpsamoe wm3mepeHue  BIEeKTpOABHXKyIIeW cuibl. KopoTkoe  3amblkaHue
rajlbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHHS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE AJIEKTPOJIUTOB.

HckpoBoit pa3psaa U IpOBOAUMOCTB BO31yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JHOA.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomoi

N3ydyeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3Mmepenue 31eKTPOABMXKYIIEH CHJIBI HCTOYHUMKA TOKAa W €ro BHYTPEHHEIO
COTIPOTUBIICHUSI.

Hab6nronenue anexktponmsa.

MexnpeaMeTHbIE CBA3H

N3yuyenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kjacce OCyIIECTBISIETCS €
y4€TOM COZIEpXKATeNbHBIX MEXKIPEIMETHBIX CBS3€d C KypcamMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamusi, CBSI3aHHbIE C H3YYEHUEM METOAOB HAy4yHOTO
[IO3HAHUS: BJICHUE, HAYUHBIN (DAKT, runoresa, Gu3nyecKkasl BEIUUMHA, 3aKOH, TEOPHUS,
HaOJII0IEHUE, SKCIIEPUMEHT, MOJIETIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHue CUCTEMbl ypaBHEHUH, JMHEHHas (QyHKIMs, mapadoa,
runepbona, WX TpapuKd U CBOICTBA, TPUTOHOMETpHUYECKHE (YHKUMU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U
UX IIPOEKIUH HA OCHU KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonocus: MexaHuuyeckoe IBHKEHUE B JKMBOM mpupone, nuddysus, ocmoc,
TEII00OMEH JKUBBIX OpPraHU3MOB (BHUABI TEIUIONEpeaaun, TEIMJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEILECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KMJIKOCTEH U ra3os,
AIIEKTPUYECKUE CBOWCTBA METAIJIOB, AIEKTPOIUTHYECKAS AUCCOIHALINS, TalIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpazoBaHUE IBIKEHUHN C MCMOJIH30BAaHUEM MEXAHU3MOB, YUET
TPEHMsI B TEXHUKE, MOAIIMIIHUKH, HUCIOJB30BAHUE 3aKOHA COXPAHEHUS UMITyJbCa B
TEXHHUKE (pakeTa, BOJOMET U JIPYrue), BUraTeNlb BHYTPEHHErO CrOpaHus, NapoBas
TypOuHa, OBITOBOW  XOJOAWIBHUK, KOHJIWLMOHEpP, TEXHOJOTHUH  IOJIy4YEHHUs
COBPEMEHHBIX MAaTepHaJoB, B TOM YHCIE HAHOMATEpUalOB, M HAHOTEXHOJOTHUH,
AIIEKTPOCTATUYECKAsT 3allliTa, 3a3eMJICHHE JIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, DJICKTPOHATPEBATEIbHBIE TPUOOPHI, AIIEKTPOOCBETUTENBHBIE TPUOOPHI,
rajibBaHUKa.

11 KJIACC



Paznen 4. daekTpoauHammnka

Tema 3. Mazcnummnoe noje. I1eKmMpOMaAZHUMHAA UHOYKYUA

[TocrosiHHBIE MarHWThL. B3anMoneicTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe
none. Bexrop marauTHOM MHAyKUuu. [IpHHIMI Cyneprno3suuyMy MarHUTHBIX ITOJIEH.
JlvHMM MarHuTHOW WHAyKUMH. KapTuHa JNWMHUKA MAarHUTHOM WHAYKIUHW T10JIA
ITOCTOSIHHBIX MAarHUTOB.

MaruutHO€ 1osie MPOBOAHUKA ¢ TOKOM. KapThHa TUHUNA MHIYKIIMH MarHUTHOTO
noJisi JJIMHHOTO IMPSMOT0 NPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOJHHUKA,
KaTymku ¢ TokoM. OnsIT Dpcrena. BzanmoaelicTere NpoBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOJy/Ib U HallpaBjieHUE. J[BU)KEHUE 3apsSyKEHHON 4YacTUIIbI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel JlopeHiia.

SIBrieHne 37IeKTPOMarHUTHOM MHAYKUMHU. [I0TOK BEKTOpa MarHUTHOW MHIYKIIUH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIHMH. 3aKOH 3JIEKTpOMarHuTHoM nHaykuuu dapazes.

BuxpeBoe nanekTpuuecKoe Moje. ONEKTPOABMXKYLIas Cuja UHAYKIUU B
MIPOBOAHUKE, IBHXKYILIEMCS TOCTYNATEIBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTh.  SIBI€HME  CaMOMHAYKUMHU.  DJIEKTPOABMXKYIAs  CHIIA
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoiCTBA U MPAKTUYECKOE TPUMEHEHHE: OCTOSHHBIE MATHUTBHI,
DJEKTPOMArHUTHI,  BJIEKTPOJABUIATENb,  YCKOPUTENIN  JJIEMEHTAPHBIX  YAaCTHL,
VHAYKIHOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MyYKa MArHUTHBIM TOJIEM.

JIuHUM UHYKIIUA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SBneHune 3JIeKTPOMAarHUTHOM WHIYKIIHH.

IIpaBuino Jlenna.

3aBUCHUMOCTb DJJIEKTPOJBWXKYILIEH CHJIbBI MHAYKUUA OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIHUU.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

N3ydeHnne MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccnenoanue neicTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.



I/ICCHeI[OBaHI/Ie SABJICHUSA 3HeKTpOMaFHHTHOﬁ HMHAYKIUH.

Pa3nea 5. Kosie0anus 1 BOJITHBI

Tema 1. Mexanuueckue u 371eKMpPOMACHUNIHbIE KOEOAHUS

KonebarenbHas cucrema. CBoOomHbIE MEXaHUYECKHUE KoJIeOaHMsI.
apmonnyeckue xonebanusa. Ilepuwom, yacrora, ammumryga u (aza KojaeOaHHIA.
[IpyxuHHBIN MaATHUK. MaTemMaTU4eCKWii MASTHUK. YPaBHEHUE TapMOHUYECKUX
kosnebanuii. [IpeBparienue sHepruu Npu rapMOHUYECKUX KOJICOaAHUSX.

Konebarenbupiii  KoHTYyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUS B
UJCATbHOM KOJIOATEIbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHWYECKUMH U
AIEKTPOMATrHUTHBIMU KoJieOanusmMu. @opmyia ToMcoHna. 3aK0H COXpaHEHUS SHEPTUU
B UJI€aJIbHOM K0JI€0aTEIbHOM KOHTYPE.

[IpeacraBinenre o 3aryxarouux KojeOaHUsX. BBIHYXJEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJIeOaHMsI.

[lepemennbiii  Tok. CuHYCOMJANbHBIM  NEPEMEHHBIA  TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYJHOE€ U JICHCTBYIOIIEE 3HAYEHHUE CHJIBI TOKa U
HaIPsKECHHUS.

Tpancpopmarop. IlpousBojcTBo, mnepeaadya U MNOTPEOJICHUE DIECKTPUUYECKON
SHEPruu. IKOJIOTMYECKHE PUCKU TPU MIPOU3BOJICTBE 3JIeKTpo3Hepruu. KynbTypa
HCIIOJIb30BaHUS SJIEKTPOSHEPTUU B IOBCEHEBHOM KU3HMU.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KojaeOAaTembHONH cHUCTeMbl (MPYKUHHBIA WA
MaTeMaTUYECKUIl MAsSTHHK).

Habmronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHNS.

OcuwinorpamMmbl (3aBUCUMOCTH CUJIbI TOKA W HANpPsDKEHUST OT BPEMEHH) IS
AIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onaHc 1mpu  MOCIENOBATENIBHOM  COCIMHEHUM  PE3UCTOpa,  KaTYIIKH
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUYN NEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnepoBanue 3aBUCUMOCTH IE€pUOJIa MalbIX KOJEOaHWil rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

Hccnenoanne mepeMeHHOr0 TOKA B LIEMHM U3 TOCJEIOBATEIBHO COEAMHEHHBIX
KOHJEHCATOPA, KaTYLIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBIE 60JIHbL



MexaHnuyeckue BOJHBI, yclioBusA pacnpoctpaHeHus. Ilepumoa. Ckopocth
pacnpocTpaHeHuss M JJIMHA BOJHBL. llomepedHble M OPOJOJIBHBIE  BOJIHBI.
WnuTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS H3JIYYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anektpoMarHuTHO# BosHe. CBONCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTpPaXECHHE, NPEJOMIICHUE, MOJIApU3auus, Audpakuus,
unrepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana SJEKTPOMATrHUTHBIX BOJIH. lIpMMEHEHHE SIEKTPOMAarHWTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaAcHusA. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckne yCTpOHMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJbHbIE
UHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTUKA B TEXHUKE W MEAULMHE, panap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

ObpazoBaHue 1 pacpOCTPAHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6momeecs Teno Kak HCTOYHUK 3BYKa.

HaGnronenue otpaxeHus: U IpeOMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennmm u qmudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0M U 4aCTOTOU
KOJe0aHU.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE,
noJisipu3anus, tudpakuus, HTepGepeHIHs.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. IIpsMonuHelHOEe pacnpoCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueUyHbIM UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3akOHBI OTpaxeHus: cBera. llocTpoeHue u3zoOpakeHUN B
IIJIOCKOM 3€pKaje.

[Ipenominenne cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIA TOKA3aTelb
npenomieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenpHbIl yros IOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CroxHbIi cocTaB Oenoro ceera. LIBerT.

Cobuparomue u paccerBaromue TuH3bl. ToHkas muH3a. DOKyCHOE pacCTOSHUE U
ONTHYECKas CHUJIa TOHKOM JWH3BI. [locTpoeHue u300pakeHU B COOMpAIOIIUX H
paccenBaromux JuH3ax. Dopmyna TOHKOW JIMH3bI. Y BEJIMUYECHUE, 1aBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.



Bonnosas ontuka. MaTepdepenmus csera. KorepeHTHbIE NCTOYHUKU. Y CTIOBUS
HaOMIOACHNST MAaKCHMYMOB U MUHMMYMOB B MHTEP()EPEHIIMOHHOW KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakus ceta. JudpakiuuonHas peméTka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCUMYMOB TIpy TMaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JIU(PAKIHMOHHYIO
PELIETKY.

ITonspusanus cBera.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyIa,
¢doToanmapar, NPOEKIUOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA,
nudpakiMOHHAs PEMIETKA, MOJISIPOU/I.

Jlemoncmpayuu

IIpsMonHEHOE pPACOPOCTPAHEHHUE, OTPAKEHUE W NPEIOMIICHHE CBETA.
OnTuyeckue NpudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb CBETOBOA.

HccnenoBanue cBOMCTB U300paKeHH B TUH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Hab6nronenue natepdepeHmm cBera.

Habmnronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

ITonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tomy4yenue cnekTpa ¢ mMOMOIMIBI0 JUGPAKIIMOHHON PEIETKH.

Hab6nronenue nossipusaiiviu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaress npeoMJIEeHUs CTEKIa.

HccnenoBanue cBOWCTB U300paKeHH B TUH3AX.

Ha6nronenue nucnepcuu cBera.

Pasznen 6. OcHOBBI crieIUAJIBHON TEOPHUH OTHOCUTEIBHOCTH

I'pauiel MPUMEHMMOCTH KJIACCUYECKOM MeEXaHHUKHU. llocTynmarsl cnenuanbHOU
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKpAIECHUE
JUTHHBI.

DOHeprus 1 UMIYJbC PEISITUBUCTCKON YaCTHILIBI.

CBs3p Macchl C DHEPrUEM M HMMITYJIbCOM PEISTUBUCTCKOW YacCTHIbl. DHEPIrUs
IIOKOSI.

Pazgen 7. KBanToBasi pusnka
Tema 1. Inemenmol Keanmoeoii ONMUKU



®otonsl. Gopmyna [Inanka cBs3u 3HEPruu GOTOHA C €r0 YaCTOTOW. DHEPrus u
UMITYJIbC (OTOHA.

OtkpeiTiie u uccnenaopanue (orodddexra. Onbitet A. I'. CroneToBa. 3aKOHBI
dbororddexra. YpaBHenue OiHmTEeHHA 1181 (PoTtodrddekra. «KpacHas rpaHuUIa

dbororddexra.

JlaBmenne cBera. OnbiThl I1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHHE: (POTORIEMEHT,
(dboToIaTUuK, cCoIHEUHas OaTapesi, CBETOIUO.

Jlemoncmpayuu

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeMIHETo (GpoTodddekTa.

CBeToauo.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmwiTel Pesepdopaa mo paccesHuio o -9acTwil.
[Tnanerapuras moxens aroma. [loctynater bopa. M3nyuenue u nornomnieHne GOTOHOB
IIPU IEPEXOJE aTOMa C OJJHOIO YPOBHS SHEPIUM Ha Apyrou. Buasl criektpoB. CHekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa yactuu. Bosnbl ge bpoins. KoprycKyisipHO-BOIHOBOU
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE M3Ty4YCHHUE.

TexHuyeckre ycTporucTBa M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAJIbHBIA aHAIIN3
(cexTpockortt), 1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue QIMHBI BOJHBI J1a3epa.

Ha6nronenue nuHeyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

Hab6nronenue nmuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CJOXHOCTh CTpoeHusd snapa. OTKpbITHE
paauoakTuBHOCTH. OnbITEl Pe3epdopaa mo omnpeaeseHnio coctaBa paaruoaKTHBHOTO
u3nydenns. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHus. Bivsaue paanoakTUBHOCTU
Ha KUBBIE OPTaHU3MBI.

OtkpbiTue TpoTOHAa uM HeWTpoHa. HykionHas Mopens snpa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otornsl.



Anbda-pacnaj. DJIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nyyeHue.
3aKOH paJMOaKTUBHOI'O pacraja.

DOHeprus CBA3M HYKJIOHOB B sifpe. Anepubie cuibl. JlegekT Macchl siapa.

SnepHbie peakuuu. [leneHrue u CUHTE3 AI€Ep.

Anepnsiii peaktop. TepmosiaepHsiii cuate3. [Ipo6iemMbl U MEPCIEKTUBBI SAESPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKThI IAEPHOU SHEPTETUKMU.

DOnemMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOJIIOACHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIEe B3auMOJIelcTBUSA. EquHCTBO (pu3nueckoil KapTUHBI MUPA.

TexHuyeckre ycTpoWCTBA MU MPAKTUYECKOE NPUMEHEHHE: IO3UMETpP, Kamepa
Bunscona, siepHblil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CU€TurK MOHU3HPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiaeMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTPOHOMHH. [IpUKIIaHOE MU MHUPOBO33PEHUECKOE 3HAUECHHUE
ACTPOHOMMH.

Bun 3B&nnoro wneba. Cos3Be3nus, sipkue 3BE3AbI, IJIAHETHI, UX BUIUMOE
IBUKCHUE.

ConHeuHas cucrema.

Counnne. ConHeyHas akTUBHOCTh. McTounuk 3Heprun ConHua U 3BE3M. 3BE3MI,
UX OCHOBHBIC XapaKTEPUCTHUKHU. JlMarpaMma «CIEKTPAJIBbHBIM KJIACC — CBETUMOCTBY.
3BE3/1bl TJIABHOM TOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISl
3BE3]] IJIaBHOM IMOCJIeN0BaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE311. COBpEMEHHBIC
IIPEACTABIICHHS O MPOUCXO0KICHUH U 3BoMonnK ColMHIA U 3BE3M1. DTanbl )KU3HU 3BE3].

Mneunstii Ilyte — nama [amaktuka. Ilonoxenne m aBuwxenue CosiHIA B
I'anaktuke. Tunel ranaktuk. Pagmoranaktvkm m kBasapel. UEpHbIE IOBIPBI B sAIpax
TaJaKTHUK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa06:a. Pazoeranue ranaktuk. Teopus

Bospiroro B3peiBa. PenukTOBOE U3ITyUYEHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue nabarooenus

HaGnroneHuss HEBOOPYKEHHBIM TIJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN ISl ONpeleNieHUs] MOJIOKEeHUsSI HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O6o01mamonee NOBTOpeHue



Ponb ¢pu3nuku u acTpOHOMUU B IKOHOMHYECKOH, TEXHOJIOTHUYECKOM, COLMATbHON
U STUYECKOU cepax AeaTeTbHOCTH YEeI0BEKa, pOJib U MECTO (DU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAy4yHOW KapTUHE MHpa, poiib (PU3NYECKON Teopuu B (POPMUPOBAHUU
IPEICTaBICHUNA O (PU3NUYECKON KapTUHE MHpa, MECTO (PU3MUYECKON KapTUHBI MHUpa B
o0LIeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHble CBA3H

N3yuenne kypca ¢usmku 0a3oBoro ypoBHs B 11 Kiacce oCymiecTBISETCsS C
Y4ETOM  COACPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3CH C KypcamMd MAaTEMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle nowsamus, CBSI3aHHbIE C H3YYEHHMEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAYUHBIN (DaKT, runoresa, pu3nyecKasi BEIUUMHA, 3aKOH, TEOPUs,
HaOII0EHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIIUH:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOpPbl M MX NPOEKIMH HAa OCH KOOPJAMHAT, CJIOXKEHUE BEKTOPOB, MPOHU3BOIHBIC
AJIEMEHTAPHBIX (PYHKIIMA, IPU3HAKU [TO00US TPEYTOJIbHUKOB, ONPEAEICHUE TUIOIIA U
I0CKUX GUryp u o0bEma ted.

buonocus: »>nexkTpuueckue SBIEHHS B OKMBOW MNpPUPOJE, KoyeOaTebHbIE
IBIDKEHUS B JKMBOW IIPUPOJE, ONTHUYECKHE SIBICHUS B XXUBOM NIPHUPOAE, NEHCTBHE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE AaTOMOB W MOJIEKYJ, KPUCTAJUNIMYECKAs] CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MBbl 00pa30BaHUS KPUCTAIUIMUECKON PEIETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eocpaghus: MarHUTHBIE NONIOCA 3€MJIU, 3aJI€KU MArHUTHBIX PyZ, GOTOCHEMKA
36MHOMU ITOBEPXHOCTH, IPEICKa3aHNE 36MIICTPSICEHUN.

Texnonocusi: JAVMHUM  BJEKTpOINlepenady, T[EHEepaTop IEPEMEHHOI0  TOKa,
ANEKTPOJBUraTeNb, HHAYKIMOHHAs I[€4b, panap, paJluonpUEMHHUK, TEIEBU30D,
aHTeHHa, TenegoH, CBY-meuyb, NpPOEKUMOHHBIM ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWkKa» HA YPOBHE CpPEIHEr0 OOIIeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0TKHbBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIMUXCAd PYKOBOICTBOBATHCA
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON IMO3HUIINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX  TI'YMAaHHCTHUYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBaTh B CAaMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aMMOJIEICTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEIICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCyIero (pu3nyeckoil HayKe;



S) Tpy10BOro BOCHIUTAHHUSA:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalbHON eATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaywieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKUM  OCYLIECTBJIATH  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4E€TOM aHalr3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITETbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUM IEITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOH TEPMHUHOJIOTHUEH, KJIIOUYEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCcKo HAYKH;



BJIaJICTh HABBIKAMH yU4eOHO-HUCCIICIOBATEIIBCKOW U MMPOCKTHOW JEITeILHOCTH
B 00acTé (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIFHOMY ITOMCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHCHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIAQJIETh BUJAMH JCATCIHLHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3/IaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3aaady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXICHUM, 3a]]aBaTh MApaMETPhI M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHLHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIIECHUBATH MIPUOOPETEHHBIHN OITBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

yYMETh UHTErPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 331a4H, JIOIYCKAIOIIHE aTbTCPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUsS WHPOPMAIUU (PU3NIECKOTO COMCPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W WHTEPIPETAi0 MHOOPMAIMKA Pa3IUNIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpPEeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aIlMOHHBIX
3amad  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30TTaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUs B PasIUYHBIX (opmarax c
yu€TOM HazHAYCHHS MHPOPMAITUHU U [IEJICBOW ayTUTOPHH, BRIOUPAst ONITHUMAIBHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHUKATHBHbIE YHUBePCcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYLIECTBIISATh  OOIlEHWE Ha Yypokax (U3MKKM ©U BO BHE-YPOUHOMU
JeSITEIbHOCTH;



pacrno3HaBaThb MPEANOCBHUIKM KOHQIMKTHBIX CHTyalldii ©  CMAr4arth
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB ¥ BOBMOXKHOCTEN KaKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh 1LEJIM COBMECTHOH  JI€ATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUA MO €€ JIOCTMIKEHUIO: COCTaBJATh IUIaH JACWCTBUA,
pacrpenenartb poyid ¢ Y4ETOM MHEHHH Y4YaCTHUKOB, OOCYXXJaThb pE3yJIbTaThl
COBMECTHOH paboThI;

OLICHUBATh KAaueCTBO CBOErO BKJaJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TMPOEKTHI, OLEHUBAaTh HUIEH C TMO3UIMU HOBU3HBI,
OpPUTHHAIILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JESITENBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMyIUpOBaAThH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATH IJIAH PELICHHS PACUYETHBIX M KAYECTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ YU4ETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTECHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIIMH B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISM;

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, HMX PE3YJIbTATOB H
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PEQIICKCHH ISl OIICHKH CHTYAIlH, BHIOOpA BEPHOTO
peIICHNS;

yMETh OIICHWBAaTh PHCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS [0 WX
CHI)KCHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHalW3€ pPEe3yJIbTaToB
JESITCIIBHOCTH,

NPUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHaIW3€ pPEe3yIbTaToB
NeSITEIEHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBEI
no (QuU3MKEe I YPOBHS CpeaHero ooOmero oOpa3oBaHUs y OOy4aroOmuXcCs
COBEPIICHCTBYETCS AMOIIMOHATbHBIH WHTEIJICKT, MIPEeIMOoJIararo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATLHOE
COCTOSIHHE, BUCTh HAIPABIICHUS PA3BUTHS COOCTBEHHOW AMOIMOHAILHOU Chephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
YMOIMOHATBHBIM H3MCHEHHSIM H MTPOSIBIISATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHUE K JTOCTIKEHUIO TSI U
yCIIeXy, ONTUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATH €r0 TIPH OCYIICCTBICHUM OOMICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBHICTPAanBaTh OTHOIICHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pPoOJb U MeCTO (U3MKU B (POpMHpOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AECATEIIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIEH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, aOCOMIOTHO TBEPOE TEIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnU (PU3NUECKUX 3a]1ay;



pacrmo3HaBaTh (PU3MUECKUE SABICHUS (TIPOILECCHI) M OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIUS,
B3auMoOJIelicTBUE Tell, Tu(dy3usi, OPOYHOBCKOE JIBMKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAKICHUH ), TEMJIOBOE
paBHOBECHE, MCHAPEHUE, KOHJCHCALUs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArpeBaHUHU B 3aKPHITOM
COCyZ€, CBS3b MEXKAY MNapaMeTpamMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
AIEKTPU3AIUA TEJI, B3AUMOJCHCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHWYECKOE NBIDKCHHE, WCIONL3ys (DU3WYecKue BEITUYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KWHETUYECKas SHEPrusi, MOTCHUUAIbHAA DHEPTUsl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBAThH
(GU3UYECKUT CMBICTT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS U €IUHMUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJINYMHAMM;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ya (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Ta3za, TeMmIleparypa, CpeaHss
KUHETHYECKAsl YHEPrUsl XaOTUYECKOIO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(pPUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; IpPU OMNHCAHUU
NPaBWIBHO TpaKTOBaTh (DU3WYECKUH CMBICI HCIOJIB3YEMbIX BEIWYHH, HX
0003HaYeHUs W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(bU3UYECKYIO BETUYHUHY C IPYTUMH BEIMUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEIUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIUAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIIOJIh3yEMBbIX
BEITMYMH, WX OOO3HAYCHMsS] M CIUHMIIBI; YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJTUYHHY C APYTUMH BEIMYUHAMY,

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI Y TIPUHLHKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCa,
MPUHLUIT CYNEPNO3UIMUA CWJI, NMPUHUMUII PABHOINPABUS WHEPLHUAIBHBIX CUCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUYKEHUS MOJICKYJI C
a0COJIFOTHON TeMIlepaTypoi, NMEPBbI 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO



(bOpMyYIUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIHI,
o0yacTu) NPUMEHUMOCTH;

OOBSCHITH, OCHOBHBIE TPHUHIIMIBI JEHCTBHUS  MAIllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3UYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro OKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHUS, MPOBOAWTH OMBIT U
(GbopMyIMpPOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3NUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN NU3MEPEHUM;

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBaTH PE3yIbTaThl IMOTYYECHHON 3aBUCHMOCTA (PU3UYECKUX BEITUYHH B
B/ TAOJIUII U TPaUKOB, ACNIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAaHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATENhCKOM W TPOSKTHOM
NEATEILHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKON MOIENbIO,
UCTIONB3YS (PM3UUECKHEe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4n
BBIOMpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3NYECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOaMMBbIC I €€ PEIICHHs, MPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENOYKY PACCYXICHHI C OMOpOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

WCIIOJI30BaTh  TPU  PEIICHHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
¥ TIPEJCTABJICHUS Y9eOHOW W HAyYHO-TIOMYJSIPHONH MHGOpPMAIUH, MMOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OpMAIIHIO;

MPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HayKu, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0pallleHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JJIsl COXPAHEHUS 310POBbsI U COOJIIO/IEHUSI HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B TIpyHmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYIIIbl, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMOM POOIJIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
du3nYeCcKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (U3UYECKUX MOJIENeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsifl, Jyd CBETa, TOUEUHbI UCTOYHUK CBETA, siIepHas
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MPH PEIIeHUU (PU3UUIECKUX
3aJ1ay;

pacrno3HaBaTh (pu3nMUecKue sBICeHUS (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKasi MIPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, OJJIGKTPOMAarHUTHas MHIYKIUS, ACHCTBME MAarHUTHOIO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIDKYIIMHCS 3apsl, 3JEKTPOMAarHUTHBbIE KoJjeOaHus U
BOJIHBI, NPSMOJIMHEWHOE pPacHpOCTPaHEHUE CBETa, OTPaXKEHHUE, MNPETOMIICHUE,
uaTepdepeHus, audpakuus W TOMApPHU3ANUS  CBETa, JTUCHEPCUS  CBETa,
dboTtoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHEHYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
pPali0aKTUBHOCT;

OMKCHIBaTh W3YYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBICHUSA (TPOLIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHUE, AIEKTPHYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHAYKIMS MarHUTHOTO MOJsi, cuia Awmrmepa, cuna JlopeHua, HHIYKTUBHOCTD
KATYIIKW, SHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
Kojie0aHUN B KoJeOaTeNTbHOM KOHTYpe, 3apsl M Ccujla TOKa B Mpollecce
FapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCcTOSHUE W
ONTHUYECKAas CHWJa JIMH3bI, TPU OIMWCAHUM MPABWIBHO TPAKTOBATh (HHU3MUECKUI
CMBICTT HCTOJB3yEMBIX BEIWYMH, HMX OOO3HAYCHUS W EIAWHMIIBI, YKa3bIBaTb
dbopMyIbl, CBS3BIBAIOIIME JAaHHYI (U3UYECKYI0 BEJIMYHMHY C JIPYTUMHU
BEITUYMHAMU;



ONMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHUS U TMPOIECCHI, HCIOJIb3YS
¢busznyeckue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUOJ MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, IpPU OIHCAHUU INPABUIBHO TPAKTOBaTh (U3NYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBSI3BIBAIOIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIUUCIIATH 3HAaUCHUE (PU3HUECKOM BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SABJICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U NapajlieIbHOIO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JleHa, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITeHa 1 (oTorddekra,
3aKOH COXpAHEHMsI SHEPIUHU, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAaHEHMs] MacCOBOrO 4Mcia, mocTynatel bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3inudaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAXKEHHWE U YCJIOBHS (IpaHHUIbI, OOJACTH)
IPUMEHUMOCTH;

OIpEEIIATh HAIlPaBJIIEHUE BEKTOpa MHAYKLIUNA MarHUTHOTO 10JISI IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa u cuiisl JIopeHna;

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBaeMO€ ILJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SBJICHUN U
IPOLECCOB € HCIOJb30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUH: IPHU ITOM
dbopmynupoBaTh TmpobiieMy/3amadyy M THIOTE3y Yy4eOHOro OKCIEpPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOrO0 O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIUpOBaTh BHIBOIBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMs] U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHHM: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUZAE TAOIMI] U
rpa(uKoB, AeNaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHHUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1IAOOPaTOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu



BEIOMPATh (PU3UUYECKYIO MOJIENb, BBIACIATh (PU3MUCCKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOaMMBbIC I €€ PElIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKON BEIIMYUHBI,

penaTh KaueCTBEHHbIE 3a7a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

WCIIOJIb30BAaTh  TPU  PEIICHWMH  y4eOHbIX  3aJad  COBPEMCHHBIE
UH(OPMAIMOHHbIE TEXHOJIOTUH JJII TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIUN
U MPEACTABJICHUS YYEOHOW U HAyYHO-TIOMYJISIPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOUHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJTyYaeMyto HH(popMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHUS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3jindaTh yCJIOBHUS UX 0€30MacHOTO MCIIOJIh30BaHUS B MIOBCEIHEBHOU
KU3HU,

MPUBOAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITOJIB30BAaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KU3HU
JUIs1 obecnieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYyIIe C BBHINOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAaHUPOBATh padOTy TPYIIbl, PalMUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO 4acoB
IMpakr JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Konrpon wmyeckn  (uupponbie)
) MporpamMmmMbl Bcero bHbBIE e oOpa3oBaTe/ibHbIE
padoThI pador pecypcel
bl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
’ A v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Huraiia / https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 hitps://m.cdsoo.rw/ 74172
Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bu6nuoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBBI TEPMOMHAMHUKH 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSTHUS BEUIECTBA. 5 bu6mmoreka [IOK




®a3oBbIe EPEXO/IbI

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

Hroro no pazneny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmunoreka LIOK

4.1 DeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2NeKTpUYECKU TOK. TOKHM B 12 bubmmoreka [JOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. JIEKTPOIUHAMUKA
11 MaruauTHoe nosie. DJIeKTpOMarHuTHas 1 1 3 bu6nuoreka [IOK
’ WHTYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHnuyeckue 1 3JIeKTPOMarHuTHbIE 9 1 bubnmoreka [JOK
’ KoncOaHus https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2. 1
3 Onruia 0 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 24

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubnuoteka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmoreka [{OK
4.1 DeMeHThl KBAHTOBOW ONTHUKHU 6 hitps://m.cdsoo.rw/7f41c97c
4.2 Crtpoenue aToma 4 but6mmoreka [IOK




https://m.edsoo.ru/7f41¢97¢

43

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c97c¢

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 7 buommorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 Obo0maromee nosToperHe 4 Etl‘/[fs?/ljl?:ee:l(sifg}if4lc97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1.®u3smka, 10 knacc/ Msxkumes ['.4., byxosies b.b., Corckuit H.H. mon penakuueit
[TapdentpeBoit H.A., Akimmoneproe obmiectBo «M3gatenbctBo «IIpocBemieHmey

2. ®usuka, 11 kmace/ Msxumes I'.J1., byxoBues b.b., Yapyrua B.M. nox penakiueit

[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenue»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. Msxumes .. u np. ®usuka. 10 xknacc. Yuebnuk. - M.: [Ipocsemenne, 2022.

2. Mapon A.E., Mapon E.A. ®usuka 10 k. Jlunaktuyeckue marepuainsl.- M.: [Ipoda, 2021
3. Mapon E.A. ®uzuka. 10 k1. OnopHble KOHCTIEKTHI U pa3HOYpOBHEBBIE 3a1anus.- CII0.:
000 «Buktopus matocy, 2020.

4. TTappentreBa H.A. Coopruk 3amay o pusuke. 10-11 xkmaccer. — M.: [IpocBemenue, —
2022.

5. Peanu3zanus o6pa3zoBaTenbHBIX IPOrPaMM €CTECTBEHHOHAYYHOM U TEXHOJIOTHYECKOM
HaIpaBJIEHHOCTEH 10 (PHU3MKe ¢ UCTOIB30BaHKEeM 00opyaoBaHus 1eHTpa « TOUKA
POCTA»7-11 knaccsl/MunuctepctBo npocsenieHus: Poccutickoit ®@enepamnmu/,2023r.

6. PeimkeBuy A.I1. CoopHuk 3amau o ¢pusuke. 10 — 11 xkmace. — M.: lIpoda, 2022

7. CtanzmapThl BTOPOTro mokojeHus. [IpumepHbie mporpaMMsbl IO Y4EOHBIM MTPEIMETaM.
®uzuka 10 — 11 knacesl. — M.: «IIpocBemenuey, 2022.

8. CranmapTsl BTOporo nokosieHus. [IpumepHas ocHOBHasi 00pa3oBaTesibHas MporpaMma
oOpazoBarenbHOTO yupexaeHus. OcaoBHas mkona.— M.: [Ipocsemenne, 2022.

9.0wu3uka. 10-11 kiaccel: 6a30BbIi U YIyOJIeHHBINH YPOBHU: TUJAKTHYECKHE MaTepHabl/
A.E. Mapown, E.®. Mapon, -Mocksa: [Ipocsemenune, 2021

10.®u3uka. 10-11 kimacchl: TEXHOJIOTUYECKHUE KapThl YPOKOB 10 yueOHuKy I'.51. Msikumiea
u 1p.- Bonrorpaa: Yuurens, 2019

11.denepanbHblii TOCYAapCTBEHHBIH 00pa30BaTENbHbIN CTAaHIAPT CPEAHETO (ITOJIHOTO)
obmero oopazoBanus. Crapuias mkona. 10-11 kmacesl. - YTBepkaeH npukazom Ne 413
Muno6puayku Poccun.

12.1IunoB B.®. [Toypounoe mnanupoBanue no ¢usuke. 10-11 xkmaccer. [Tocodue mms

yuuTeneil odueodpazosar. opranuzanuii. - M.: [IpocBemenue, 2021.



HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 http://nsportal.ru - connanpHas ceTb pabOTHUKOB 00pa30BaHUS

2 http://markx.narod.ru/pic/ - ¢pusnka B mKoIIeE.

3 http://festival.1september.ru/articles/ - pecTuBans negarornyeckux uae «OTKPHITHINA

YPOK».

4 http://www.fizika.ru/ - calfT s yaureneit GU3UKU U UX YUCHHKOB.

5 http://www.physics.ru/ - MaTepuaisl o (U3HKE.

6 www . ege .edu.ru - madopmarmonHsIid moptan EI'D.

7 http :// school - collection . edu . ru / - equnHas xomtekius [{OPos
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