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MNOACHUTEJIBHASA3SAIIMCKA

[Iporpamma mo ¢usuke 06a30BOr0 ypOBHS Ha YpOBHE CpPETHET0o OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUIl K pe3yiabTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B GI'OC
COQO, a Takxke ¢ yud€roM (enepanbHOH paboyeill mporpaMMbl BOCHUTAHUS U
KOHLIETILIUMA TIpernojiaBanusl ydyeOHoro mnpeamera «Pusnka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanun, peannu3yoInX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HaMpapieHO Ha (QOopMUpPOBaAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa obOyuarommxcs 10-11 xkmaccoB mpu
oOydeHnH Ux (u3KnKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3yJbTaTam
OOy4eHHMs, a TaKXKE€ YYUTHIBAET HEOOXOAMMOCTh peaM3alMU MEXKIPEIMETHBIX
CBs3el (U3MKU C €CTeCTBEHHO-HayYHbIMM YYE€OHBIMU TIipenMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIENM M3Yy4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOLIEro
oOpa3zoBaHus, MJIAHUPYEMBbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpammanopu3nKeBKIIIOYALT:

e IUIAHUPYEMBIEPE3YJIbTaThIOCBOCHUIKYpPCA)U3UKNHA0A30BOMYPOBHE, B TOM

Yyucie MpeAMETHbIE Pe3yJIbTaThl MO rojgaM o0y4YeHus;

e copaepxaHueydeOHoronpeameTa«dusmkannorogaMmoOydeHus.

du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHaxX MPUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUM 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPA3YIOIIHIA
JUUISl €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEAMETOB, TOCKOILKY (PU3HUECKHE 3aKOHBI
JexKaT B OCHOBE IIPOIECCOB W SBJICHUHN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueii u actpoHomuei. Mcmonb3oBaHWE W aKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHUM  OMpeAeNsaeT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHMH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TOJIYYEHUs] HOBBIX MaTepHaliOB C 3aJlaHHBIMU CBOMCTBAMHM U APYTHX.
N3yuenne ¢u3nMKu BHOCUT OCHOBHOW BKJaJ B (OpMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaromuxcs, B (popMUpoBaHHWE YMEHHUM MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMU YI€OHBIX UCCIIEIOBaHUM.

B ocHOBy kypca ¢usMku Ij1s ypOBHS CpeaHEro ooOiiero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
MOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3leioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoesn ecenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
TnoJie.

Hoes eymanumapuszayuu. EE peanuzanus NPEANOJaracT HCHOJIb30BAHHE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU,HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoesa  npuxnaonou uanpaenennocmu. Kypc (usuku  mpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTMYECKHX IPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEJEHUS 3JIEMEHTOB
COJEpKaHUs, MOCBSAMIEHHBIX HKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJOTHMM, a Takke 00CYXKIEHUs
po6JieM pallMOHAIBHOTO IPUPOOIIONIB30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep’HEBBIMU 3J€MEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OoOIIero
oOpa3zoBaHusl SABIAIOTCS (pu3myeckue Teopuu ((HOpMUPOBAHHME MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHSI (PU3HUECKON TEOPUH, POJIU (PYyHIAAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEJCTABICHUSAX O MPUPOJE, TpaHHIlAX
NPUMEHUMOCTH TEOPHH, JUIsl ONUCAHUS E€CTECTBEHHO-HAYYHBIX SBJICHUNU W
MIPOIIECCOB).

CHuCTeMHO-AesTeNbHOCTHBIM NOAXO0M B Kypce (DM3UMKH peaau3yeTcsl Mpex.ie
BCEro 3a CYET OpraHU3aALMM SKCIEPUMEHTAIBHON JEATENbHOCTH OOYYAIOIINXCS.
Jlnst  6a3oBoro ypoBHA Kypca (HU3MKM — 93TO UCIOJIb30BAaHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbI€ B IporpamMme no (pusnke oO0beAHMHEHBI B OOIIMA CIUCOK YYEHUUYECKHUX
MpaKTUYECKUX padoT. BbljeneHre B yKa3aHHOM IMepeyHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIA U  OLEHKH, OCYIIECTBISICTCS YYaCTHUKAMU
o0pa3oBaTeNpHOrO IMpoliecca MCXOAsS U3 OCOOEHHOCTEW IUTAHWPOBAHUA U
ocHamieHuss kaOmHera Qusmku. [Ipum dsToM  oOecmeunBaeTCss  OBJIAJCHUC
OOyYalOIIMMHUCS YMEHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHMS, HCCIIEOBAHUS
3aBUCUMOCTEN (U3MYECKUX BEIMYMH M TOCTAaHOBKY OIBITOB 1O TMPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpnioe BHUMaHuE yAEISIETCS PELIEHUIO PACYETHBIX U KAYECTBEHHBIX3a0au.
[Ipu sTOoM st pacu€THBIX 3aJad MPUOPUTETOM SIBIAIOTCS 3aJauyd C SIBHO
3aJ1aHHON (PU3MUECKONMOIETBIO0,T03BOJISIOIIUETIPUMEHA T3y U€HHbI€3aKOH I



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasieia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEeKaHUs (U3MUECKUX SIBICHUA W TIPOIECCOB B OKPYXKAIOIMIEH
KU3HH, TpeOyronue BhIOOpa (PU3WYECKON MOJENHM JUIsl CUTyaIluu TMPaAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu DPIOC COO k maTepuanbHO-
TEXHUYECKOMY oOecredeHnIo yueOHOoro npoiecca 0a30Bblil ypoBEeHb Kypcau3nuku
Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHHS OJDKEH HW3Y4aThCS B YCIIOBHSIX
IpeIMEeTHOr0 KaOuHeTa (M3HKU WU B YCIOBHSIX HMHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO LHMKiIa. B kabuHere (U3UKUA NOJDKHO OBITH
HEeoOXoauMoe J1abopaTopHOe OO0OpYAOBaHHWE JUISl BBINOJHEHUS YKa3aHHBIX B
nporpamme 1o QU3NKE YICHHYECKUX MPAKTHYECKUX padOT M JEMOHCTPAIMOHHOE
o0opyI0BaHUE.

JleMoHcTpalluoHHOe  00O0pya0oBaHue (PopMHUpyeTCS B COOTBETCTBUM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH ®  OOECIeYMBaeT IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe 10 (U3MKE KIIIOYEBBIX JEMOHCTpAlUNA st
UCCJICIOBAHMUSI  M3Y4Yae€MbIX  SIBIIGHUA W  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX paldoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTHdecKue KOMILICKTHI
7a00paTopHOTO O00OPYIOBAHHUS JOKHBI OBITH TOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OpPATOPHUIA.

OCHOBHBIMUIISIISIMUU3YICHUA(DU3UKUBOOIIIEMOOPA30BAHUUSIBIISIFOTCSI:

e (opmupoBanue wHHTEpeca W CTpEeMJICHUS OOYYArONIMXCS K HAy4YHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA ¥ (popMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PH3UKH;

e (opmupoBanue yMmMeHUN OOBSCHATH SBJICHHUS C HCIOJIb30BAaHUEM
bu3NYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBanue mpencTaBICHUNW O poNMHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHre ATUX TeNield 00eCTieunBaAETCSl PEIICHUEM CICAYIONINX 3a/7a4 B

nporuecce u3ydeHus Kypca GU3NKN Ha ypOBHE CPEHEro o01iero oopa3oBaHus:



e TmpuOOpETEeHHE  CHUCTEMbl  3HaHUK 00  0o0mMX  (PuU3HYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSX, BKIIIOUAs MEXaHUKY,MOJICKYISIPHYIO
bU3NKy, DIEKTPOAMHAMHUKY, KBAaHTOBYH0 (HU3UKY U  DJIECMEHTHI
acTpopU3UKH;

e (dopMupoBaHWE YMEHHMH TPUMEHATH TEOPETHUECKHWE 3HAHUSA IS
OOBsICHEHHUS (PU3NYECKUX SBICHUH B TPUPOAC H ISl TPUHATHS
MPAKTHYECKUX PEUICHUH B MOBCEAHEBHON )KU3HM;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a]ad C SBHO 3a/JIaHHOM
dusznyeckoil Monenblo, 3alay, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHEC METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS WM TPOBEACHUS
GU3MYEeCKUX SKCICPUMEHTOB, aHaJIN3a W MHTEpIpeTanud WHGOpMAaIli,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHME YCJIOBHM JJIsi Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JIeATEIbHOCTH.

Ha wusyuenune ¢usuku (6a30BbIiI ypOBEHb) Ha YPOBHE CpEIHETrO OOIIETro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (Qu3MKe TMepeueHb JabopaTOpHBIX U
MPAKTUYECKUX pPaldOT SIBISIETCS PEKOMEHIOBAHHBIM, YYUTENb [EJacT BBHIOOP
MpOBeNCHMUsT J1a0OpPaTOPHBIX PabOT M OMBITOB C YYETOM HMHIWBHAYATbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEP KAHUEOBYYEHMUAA
10 KIIACC

Paznenl.®@u3nKaumMeToAbIHAYYHOTOIIO3HAHUSA

®usuka — Hayka O npuponae. HayuHble mMeToabl MO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JKkcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUSA IIPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (u3MUeCKUX SBICHUN U mpoueccoB. HaydHble rumortessl.
®dusznveckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen2. Mexanuka

Temal. Kunemamuka

MexannueckoeaBuxenne. OTHOCUTENTbHOCTbMEXaHUUYE€CKOT O IBHXKCHHUSI.
Cucremaorcuéra. Tpaekropusl.

[lepemernienne, CKOpOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpPsSMOJUHEWHOE IBIXKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U M[epeMEUICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CpoboHoenaneHue. Y CKopeHueCBOOOTHOT 0TI ICHHS.

KpuBonunennoe  aBmkeHwe. [IBM)KEHHWE  MATEpUAIBHOM  TOYKH MO
OKPY>KHOCTH C MOCTOSSHHOW TTO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAS
ckopocth. [lepuon u wactora obparnienus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

MoaenbCcrucTeMbIOTCUETA, MIUTIOCTPALIUSIKUHEMATHYECKUXXAPAKTEPUCTHK
JIBUKEHUS.

[IpeobpazoBaHKeABUKEHUMCUCTIONIB30BAHUEMITPOCTRIXMEXaH3MOB. [Tafnenue

TeJ B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTRBE.

HaOnronenueaBrkeHusITeNa,0pOIIEHHOT OO AYTIIOMKT OPU30HTYH
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnecKOpOCTUITPUABUKEHUUITOOKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEPaBHOMEPHOTO JBHKEHHUS C LIEIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXIY NYTSIMH, NPOWJICHHBIMH TEJIOM 3a
MOCJIEAOBATEIbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHUM MPH PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHneaBuKeHUITENA,0pOIIIEHHOTOrOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmmn ~ otHocurensHOCTH  ['aymmnes.  IlepBeiii  3akoH  HberoTona.
NHepuuanbHbIECUCTEMBIOTCYETA.

Macca tena. Cuna. I[Ipunnun cynepnosunuu cuil. Bropoii 3akon Herotona
JUUI. MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuma Tspkectu. llepBasg kocmuueckas
CKOPOCTb.

Cunaynpyroctu.3akoHl 'yka.Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CkoiabxkeHus, kauenusi). Cuiia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOEUBpaIIaTEIbHOEABUKEHUEAOCOMOTHOTBEPAOTOTENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. llnedo cumibl. YcnoBug
paBHOBECHUS TBEPIOIO TEJIA.

TexHudeckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHECHHUE: MOAIIMITHHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenuenHepmu.

CpaBHEHHEMAaCCB3aUMOJIECHCTBYOIITUXTEN.

Bropoii 3akoH HeroToHa.

N3mepenuecui.

CrnoxxeHue cui.

3aBUCUMOCTLCUJIBIYTIPYTOCTHOT Ie(POopMalIvu.

HesecomocTs.BecTenanpuyckopeHHoMoaAbEMennaieHn. CpaBHEHUE

CHUJI TPEHHUS TIOKOSI, KAUCHUS U CKOJIBKCHHUSI.

VY cI10BUspaBHOBECUATBEPAOTOTENA. BUIBIpaBHOBECHSL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YNPYTOCTH, BOZHUKAKOUIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

UccnegoBanne ycimoBHil paBHOBECUS TBEPIAOIO TENa, HMMEIOMIETO0 OCh
BpalICHUS.

Tema3.3axonvlicoOXpaHeHUABMEXAHUKE

NMiynbC MarepuasbHOM TOYKM (T€Na), CUCTEMbl MATE€pPUAIBbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMITyJIbCa Telld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTtacuibl. MOITHOCTHCHIIBL.

Kunernyeckass sHeprusi MarepuagbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[ToreHunanbHas SHEPrUsl. [ToTeHnmanbHas SHEPIUs yIpyro
nehopMUpOBaHHON NpykUHBI. [loTeHIIMaIbHas dHEPrus Teaa BOJIU3UIIOBEPXHOCTH
3eMIIH.

[loTeHumanbHple W HEMOTEHIMalbHble  cwibl.  CBsi3b  palOTHI
HEMOTCHIHAIBHBIX CHUJI C U3MEHEHUEM MEXAaHMYECKOM JHEPTUHM CHCTEMBI TElL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

YpyruenHeynpyrueCcTonKHOBEHHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHUE: BOLOMET, KOMED,
NPYKUHHBIN TUCTOJIET, IBMKEHUE PAKET.

Jlemoncmpayuu

3aKOHCOXPAHEHUSUMITYJIBCA.

PeakTuBHOE NBUKEHUE.

[lepexoanoTeHIMaIbHONIHEPT UUBKUHETUYECKYIONO0PATHO.

Yuenuueckuuiskcnepumenm,nabopamopHrviepabomoi

N3yueHneaObcoMoTHOHEYIPYTrOoroy1apacioMOUIbI0/IBYXOIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBannecBs3upaboThICUIBICU3MEHEHNEMMEXaHUYECKOMPHEPTUU TeNa
Ha [IPUMEpE PACTKEHUS PE3UHOBOTO KI'YTa.

Paznen3.Mouieky/isipHassGpu3NKAUTEPMOIMHAMUKA

Temal.OcHo8bIMONEKYNAPHO-KUHEMUYECKOUMeOPUU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJECHCTBUS YacTULl BemecTBa. Mozaenu CTpOeHUsl ra3oB, XKUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTa. [locTosinnas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Ienbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE YpPaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUH HACAIbHOrO raza. AOCONIOTHAas TeMmIeparypa Kak mepa
CpeoHEW KWHETUYECKOW SHEPIHM TEIUIOBOIO JBWXKEHHUS uactull rasza. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne MeHneneesa—KianenpoHa.
3akon JlanbToHa. M30mpouecchl B UACATbHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduyeckoe MpeACTaBICHHE HW30MPOILIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHudeckre YCTpPOWCTBA M MPAKTUYECKOE TMPUMEHECHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHL, JOKA3BIBAIOIINEIMCKPETHOECTPOCHUEBEIIECTBA, poTOrpadun
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

Oneitbinoanddy3umkuaIKocTeRnrazoB. Mojenb

OpOYHOBCKOTO JBUKEHUS.

Mogenponsita TepHa.

OnbIThI, JIOKa3bIBAOIIUE CYILIECTBOBAaHUE MEKMOJIEKYJIIPHOTO
B3aMMO/JICUCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HJCAIBHOTO Tasa,
U30IPOLIECCHI.

Yyenuueckuiisxcnepumenm,nabopamopHviepabomol

OrnpeneneHneMacchiBO3TyXaBKJIaCCHOMKOMHATEHAOCHOBEU3MEPEHU N 00bEMa
KOMHAThI, JABJIICHUS U TEMIIEPATypPhl BO3AyXa B HEMl.

HccnenoBanne3aBUCUMOCTUMEKTYTIAPAMETPAMUCOCTOSIHUAS PA3PEKEHHOTO
rasa.

Tema2.0cHogbimepmoouHamuKu

TepmoannamuueckascucTeMa. BHyTpEHHASIIHEPrUATEPMOANHAMUYECKON
CUCTEMBI U crioco0bI €€ n3mMeHenus. KonmnuecTBo TeIIOTh U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIIONPOBOJHOCTh, KOHBEKIUS, U3IydYCHUE. Y eIbHasl TEINIOEMKOCTh BEIIECTBA.
KosnmuecTBo TemnoTsl pu Tenionepeaaye.

[Tonsitue 006 aamabatHOoM mporiecce. l[lepBwIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHnne mepBOro 3akoHa TEPMOJIWHAMUKH K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoit 3akon TepmoauHaMuku. HeoOpaTMMOCTh MPOIECCOB B MPUPOJE.

TennoBbieMaIMHbL [ [pUHLIMTTBIIENCTBUATEILUIOBBIX MAIITHH.

[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kod(puiueHT moie3Horo
nericTBus TemioBod MammHbl. Ilukn KapHo m ero ko3pduumeHT Ioe3HOro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHudeckue yCTpOMCTBA M IPAKTUUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

N3meHeHne BHYTpeHHEH HSHEpruu Tejla MpH COBEPIICHUU PaOOTHI: BBUIET
npoOKku u3 OyTBUIKM TMOJA JIEHCTBHEM CXAaTOr0 BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUICOJEMOHCTPALINS).

N3MeHeHneBHY TPEHHEUIHEPTUH(TEMIIEPATYPHhI ) TeNIApUTEILIONEpeaaue.

OnpiIT 1o anuabaTHOMYy pAaCIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

MopenunapoBOUTYpOHHBL, ABUTATENIIBHY TPEHHETOCTOPAHUSI,PEAKTUBHOT'O
JIBUTATEJIS.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomoi

N3mepeHney1enpHONTEITIOEMKOCTH.

Tema3.Azpezamnuviecocmoanungeuwecmea. @azosvienepexoovt

[TapooOpa3zoBanue U KoHAeHcauus. Vcnapenue u kurneHue. AOGCOIIOTHAS U
OTHOCUTEJIbHAS BIAXHOCTh BO3AyXa. HaceuueHHbld Mmap. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnmyeckue nu amopdusie Tena. AHU30TPOIHS CBOMCTB
kpuctaiuioB. JKuakne xpuctaibl. CoBpemeHHble Marepuansl. [lmaBneHue wu
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumarusi.

VYpaBHeHHETEIIIOBOrO0aIaHca.

TexHuuecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJIYYCHHUS] COBPEMEHHBIX MaTE€pUasoB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOlCTBa HACBIIICHHBIX apOB.

KunennenpunoHnKeHHOM/IABICHHUH.

CriocoObl M3MepeHus BIAXKHOCTH.

HabmoienueHarpeBaHUsUILIaBIEHUSKPUCTAIUIMYECKOTOBELIIECTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuuiskcnepumenm,nabopamopHrviepabomoi

N3MepeHreoTHOCUTEIbHOMBIIAXKHOCTUBO3AyXA.

Paznend. diaekrpoguHaMmuka

Temal.Inexkmpocmamuxa

OneKkTpu3aums Tell. OJEKTpUYecKud 3apsa. /JlBa BuAa BIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, OUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsija.

BzaumopeiictBue 3apsaaoB. 3akoH Kynona. TodyeuHbli 3JIEKTpUUECKUNA 3apsil.
Onekrpuueckoenone. Hanpsoxk€HHOcThaIekTpruaeckoronos. [ [puaumn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
TOJIS.

Pabora cun anexrpocratudyeckoro moss. [lorennnan. Pa3HOoCThIOTEHIINATIOB.
[IpoBOAHUKN W [OHUBJIEKTPUKHA B BJEKTPOCTATHYECKOM Tone. [(uanexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMrocTh. KonneHcaTop. neKTpoEMKOCTHIIOCKOTOKOHIEHCATOPA.
DHeprus3apsKEHHOTOKOHAeH caTopa.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: 3SJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUYECKasi 3allliTa, 3a3eMJICHUE DJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMUPOBAJIbHBIN anmapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpOMCTBOUNPUHLIUIIACHCTBUAIICKTPOMETPA.

B3anmoielicTBUE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[1pOBOAHUKHUBAIIEKTPOCTATUYECKOMIIOIIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JMPIEKTPUKUBIIICKTPOCTATHUECKOMIIOIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOWIAIN
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrusi3aps>KeHHOTOKOHIEHCATOPA.

Yyenuueckuiisxcnepumenm,nabopamopHviepabomol

N3mepeHnesneKTpOEMKOCTUKOHIEHCATOPA.

Tema2.Ilocmoannvtitanekmpuueckuiimok. Tokugpaznuunwvixcpeoax

OJIEKTPUYECKUM TOK. YCIOBHSA CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
Ncrounukurtoka.Cunartoka. [ locTOSHHBIATOK.

Hanpsoxenne.3akoHOMaiistyyacTKalEu.

DIJIEKTPUYECKOE COMPOTUBJICHUE. YIEIBbHOE COMPOTUBICHUE BEILIECTBA.
[TocnenoBaTenbHOE, IapaIeIbHOE,CMEMIAHHOECOEC TMHEHUETPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCTb
ANEKTPUUYECKOTO TOKA.

DIIEKTPOIBHKYILAICUIIANBHY TPEHHEECOTPOTUBICHUEUCTOUHUKATOKA.
3akoHOMaISIIOIHOK (3aMKHY TOM )3ieKTpruueckoitienu. KopoTkoezaMblikaHHe.
ONEKTpOHHAsT  MPOBOJAUMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTD

COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

OnexkTpuyecKuiTokBBaKyyme. CBOMCTBA3IEKTPOHHBIXITYUKOB.

[TonynpoBOAHUKHY. CoOcTBeHHast u MpUMecHast MIPOBOIUMOCTD
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKUi TOK B pacTBOpaX M pacIulaBaX  AJIEKTPOJIUTOB.
DIEKTPOIUTUYECKASTUCCOLUALINS. DIICKTPOIIH3.



OneKkTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN U0/, TATbBAHUKA.

Llemoncmpayuu

N3mMepeHnecIbITOKanHAIPSHKEHUS.

3aBUCUMOCTHCOMPOTUBICHUSALIMIIUHIPUYECKUXTTPOBOTHUKOBOT/IJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS U MaTepuaa.

CmeniaHHOECOeIMHEHUETIPOBOJHUKOB.

[IpsmMoe w3MepeHue >SIeKTpoABMKYyIIeH cwibl. KopoTkoe 3ambikaHne
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTHCONIPOTUBIICHUSMETANIOBOTTEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoipa3psauipoBOAMMOCTBBO3AYXA.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yyenuueckuiisxcnepumenm,nabopamopHviepabomol

N3yueHnecMeaHHOr0COEeIMHEHUSPE3UCTOPOB.

N3MepeHne 3IeKTPOABUAKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Hab0mroneanesnexTpoimnsa.

MesknpeaMeTHbIECBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBISETCS C
Y4ETOM COJEPXKATEIBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMONOTHY, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nonsimusi, CBS3aHHBIC C MU3YYCHHEM METOOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIUYMHA, 3aKOH,
TEeOpusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIMS,
napaboa, runepbosa, ux rpa¢uku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC,KOCUHYC,TAHT€HC,KOTAHT€HC,0CHOBHOE  TPUTOHOMETPUUYECKOETOKIECTRO,
BEKTOPBI U UX MIPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABWIKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIMJI000MEH >KMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayH, TEMIOBOEC PAaBHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: JTUCKPETHOECTPOEHUE BEILECTBA,CTPOCHUE ATOMOBHUMOJIEKYJ,MOJb
BELIECTBA,MOJISIPHAAMACCA, TEIIOBBIECBOUCTBATBEPABIX TEIL, )KUAKOCTEUU



ra3oB, 2JIEKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJUTUYECKAs TUCCOIMAIIMS,
rajibBaHuKa.

I'eoepaghus:BNaXHOCTHBO3yXa,BETPHIL,0aPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHe BUKEHUU C MCMOJIB30BAHHMEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHUKE, MOJIIIUITHUKH, HCIIOJb30BAHUE 3aKOHA COXPAHECHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYTrHe), JABUTATelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MAaTEpHalOB, B TOM YHCIE HAHOMATEPHUAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHUE JIIEKTPONPUOOpPOB,
KCEpOKC, CTPYHHBII MIPUHTED, AIIEKTPOHArpeBaTEIbHbIC pUOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11KJIACC

Paznend. JaekrpoanHammuka

Tema3.Maznummnoenoe. J1eKmMpomMazHUMHAAUHOYKUUA

[TocrostHHble  MarHuThl.  B3aumogelcTBUE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bektop MarHuTHOM WHAYKUMHU. l[lpuHiun cynepno3unnu
MAarHuTHbIX MNoJield. JIMHUKM MarHuTHOM WHAYKUWHU. KapThHa JTWHUN MarHUTHOU
WHIYKINH TO0JI OCTOSHHBIX MarHUTOB.

MarHutHOe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTWHa JnWMHUNA WHIYKIUU
MAarHUTHOTO TOJS JIJIMHHOTO MPSIMOTO TMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

CunaAmnepa,e€MoayIbHHAIIPABIICHUE.

Cuna Jlopenna,e€ Monynpu HampaBiieHuE. [BUkeHNE 3apsKEHHOMYACTULIBI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBiieHME DNEKTPOMArHUTHOM MHAYKIUU. [loTOK BEKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYILAs Cula WHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »snexkTpuueckoe Imosie. DJIEKTPOJBHXKYILAs CUJa HHAYKIUH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBunoJlenua.

NuaykTuBHOCTB. SIBIEHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS — CHIIA
CaMOWHIYKIIUH.

DHepPrusMarHuTHOTOIMOISKATYIIKUCTOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckre yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHUE: IOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OneiTOpcrena.

OTKIIOHEHHERIEKTPOHHOT OITyYKAMAr HUTHBIMIIOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3auMoaeiicTBuEABYXITPOBOIHUKOBCTOKOM. CHita

Awmrnepa.

JevictBuecunbl)[opeHIIaHAMOHBINEKTPOIIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBunoJlenna.

3aBUCUMOCTBAJIEKTPOABUKYILIEHCUITBIMHTYKIIMHOTCKOPOCTHH3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHMECaMOMHTyKIIU Y.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomol

N3yyeHneMarHuTHOronoJIsIKaTyIIKUCTOKOM.

HccnenoBaHne1eCTBUANIOCTOSHHONOMArHUTaHapaMKyCcTOKoM. MccienoBanue

SIBJICHHSI DJIEKTPOMArHUTHOM MHAYKIUU.

Pa3znenS.Kose0aHUANBOJIHBI

Temal.MexanuueckueuinekmpomazHumHbleKo1e0anuA

Konebarenbnast  cucrema. CBoOOAHBIE  MEXaHUYECKHME  KojieOaHUS.
["apmonnyeckue kosnebanus. [lepuon, vacrtora, amrummryga u ($aza KoieOaHUU.
[IpykVHHBIN MasATHUK. MareMaTU4eCKUi MasATHUK. YPaBHEHHE TAPMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbuplii kKoHTYp. CBOOOJHBIE D3JIEKTPOMAarHUTHBIE KOJICOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMArHUTHBIMU KoJiebanusimu. dopmyna TomcoHna. 3akoH coxXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[Ipencrapienue o 3aryxaromux KoJieOaHUsIX. BbIHYK/IE€HHbIE MEXaHUUECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

Ilepemennpiii  TOK. CHUHYyCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAUYECHUE CUJIBI TOKA W
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTpeOICHUE IIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPHU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCIMOJIb30BaHUS 3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHME: DIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHHUU JJIEKTPOIIepeaay.

Llemoncmpayuu

HccnegoBannenapaMeTpoBKOIEOATEIbHONCUCTEMBI(TIPY>KUHHBIAUITN
MaTeMaTHYECKUI MasSTHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBaHrecBONCTBBBIHY K ICHHBIXKOJICOAHUM.

HaOnronenue pezonanca.

CBOOOIHBICINEKTPOMATHUTHBIEKOJICOAHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onaHc mnpu 1MOCIIENOBATENBHOM COEAUHEHUHM PE3UCTOPa, KAaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

MopaenbIuHuM IEKTPONEPENAuH.

Yyenuueckuiisxcnepumenm,nabopamopHviepabomol

HccenegoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue nepeMEeHHOro TOKa B LENU U3 ITOCIEA0BATEIbHOCOSANHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema2.MexanuueckueuineKmpomazHUMHbIEG0IHbL

MexaHudeckue BOJIHBI, YyCIOBHsS pacnpoctpaHeHus. llepuon. Ckopoctb
pacnpocTpaHeHuss M JUIMHA BOJHBL. [lonmepedHble W IPOJIOJIBHBIE  BOJIHBI.
HuTtepdepenius u udpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3BykKa. I'poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHHIEBOJIHBL. Y CIIOBUSN3ITYYEHUAIIEKTPOMAr HUTHBIX BOJIH.
B3anmnas opuenrtanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HWE, MPEJOMIICHUE, TOJspu3anus, JudpaKius,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH. [[puMeHEHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMIIBIpaIUOCBA3UUTENCBUICHU . Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEBI.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

O0pa3oBaHUENPACTPOCTPAHCHUETIONIEPEUHBIXUITPOI0JIbHBIXBOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mogennennreppepeHunnuanPpakiuuMexaHn4eCKUXBOJIH.

3BYKOBOI pE€30HAHC.

Habuto1eHnecBa3urpoMKOCTU3BYKaUBbICOTHITOHACAMIUIUTYA0MU 4aCTOTON
KOJIeOaHMIA.



HccnenoBanue CBOWCTB 3EKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE,IPEIOMIIEHUE,
noJisipu3anus, 1upakius, tHTepepeHIms.

Tema3.Onmuxka

I'eomerpuueckass ontuka. lIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[TpenomnenuecBeTa. 3aKOHBITPENTOMIICHUSICBETA. AOCOIIOTHRIMIIOKA3aTETh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbI yroa MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

HMucnepcusicera.CrnoxxnblicocTaBoenorocsera. LIBer.

CobOuparorniie ¥ pacceuBaronue JuH3bl. ToHkas mnuH3a. DoOKycHOe
paccTosTHUE W ONTHYecKas cuiia TOHKOW JuH3bL. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeEIWYEHUE,
JTABAEMOE JIMH30M1.

[IpenenbInmpuMEeHNMOCTUTEOMETPUIECKONONITUKH.

BonnoBas ontuka. Wurepdepeniusi cBeta. KorepeHTHble HMCTOUHHKH.
VYcnoBust HaOMONEHUST MAaKCUMyMOB M MHHHUMYMOB B HMHTEpP(EpPEHIIMOHHOM
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakimonHas pemérka. YCJIOBUE HaOMIOICHUS
[JIaBHBIX ~ MAaKCUMyMOB TMpU  TMaJeHUM MOHOXPOMAaTHYECKOTrO CBE€Ta Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonspuzanusceera.

TexHuyeckre yCTpPOWCTBA M MPAKTHUUECKOE MPUMEHEHUE: OYKH, JyIa,
¢doToanmapaT, NPOEKIMOHHBIA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTudeckuenpuoopsl.

[TonmHOEBHYTpEHHEEOTpAKEHNE. MOIETBCBETOBOA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

HaOmronennennrepdepeHmmucBera.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tonmy4yeHnecnekTpacnoMOIbIOIPU3MBI.

[TomyyenunecnexkTpacomMomnboaudpakimonHonpemeéTku. Habmonenne

MOJISIPU3AlIMY CBETA.

Yuenuueckuiiskcnepumenm,nabopamopHrviepabomoi



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBaHrecBOMCTBU300paKEHUMBIIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa31es6.0OcHOBBICTICIMATBLHONTEOPUHOTHOCUTEILHOCTH
['pannnpl  OpUMEHMMOCTHM  KJIAcCMYecKoM  Mmexanuku.  [locTynarsl
CIELUATbHOW TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTHh MOJYJISI CKOPOCTHCBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpAILEHUE
JUTVHBI.
OHEPrusiuuMITYJIbCPEIATUBUCTCKOMYACTULIBL.

CBs13b MaccChI ¢ BHGPFI/Ieﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ YaCTHUIIBI. 3H€pI‘I/IH
ITOKO4I.

Paznen7.KBantroBasipusuka

Temal.dnemenmuviKeanmogouonmuKku

®otonsl. opmyna [1nanka cBsizu 3HEpruu GOTOHA C €r0 YACTOTON. JHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoanue porodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHbI
dbotorpdexra. YpaBuenue JDiinmTerHa s pororddexra. «KpacHas rpaHuiia»
dboTtorddekra.

Jasneruecsera.OnwiTelll.H.JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpOMCTBA HIPAKTHUECKOCTIPUMEHEHUE: POTORIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

doToddhekTHAyCTaHOBKECITMHKOBONIIIIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauos.

Conneunasibarapes.

Tema2.Cmpoenueamoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
IImanerapHas Mognens aroma. Iloctrynarsl bopa. M3zinydeHune u moriomeHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyroi. Bumbl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IaA.

BosHoBbIE cBoOVicTBa yactul. BomHel ne bpoiina. KopmnyckynisspHO-BOJIHOBOM
Ty aJli3M.

CHOHTaHHOEUBBIHYKICHHOEU3ITyUYCHHE.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OrnpeneneHneIMHBIBOIHBLIA3EPA.

HabnrogeHnenmHeuaTbIXClIeKTPOBU3ITY YEHUS.

Jlazep.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomol

HabnrogennennHeiyaTorocneKkTpa.

Tema3.Amomnoenaopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpOeHUs snpa. OTKphITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocraBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbga-, Oera-, TaMma-U3Iy4YCHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE NpoTOHAa U HelTpoHa. HykionHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3ororsl.

Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnazg. [‘amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHepruscBI3UHYKIOHOBBsApe. A nepHblecuinl. [ledektmaccrisiipa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

S nepusritpeaktop. TepmosinepubiiicuaTe3. I Ipo0aeMbIMIIEpCIIEKTUBEI SACPHON
HHEPreTUKHU. DKOJIOTHYECKUE aCIIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHbleyacTUBL. OTKPBITUEIIO3UTPOHA.

MeTobIHaA0II0ACHUSMPETUCTPAIIUUAIIEMEHTAPHBIX YaCTHU.

®dyHaMeHTanbHbleB3auMOo1eicTBUS. EquHCTBO(DU3NUECKOMKapTUHBIMUPA.

TexHnYecKneyCcTpOrCTBauIPaKTUIECKOCTIPUMEHEHUE: TO3UMETP, KaMepa
Bunbcona, siepHbiiipeakTop,aroMmHasoomoa.

Jlemoncmpayuu

CY€TYMKNOHU3UPYIOUTUXYACTHULI.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomol

HccnenoanuneTpekoBuacTuil(oroToBeIMpoTorpadusim).

Pa3znen8.2/1eMeHTHIaCTPOHOMMHUUACTPOPUIUKH

DTarnel pa3BUTHSL aCTpOHOMUH. [IpUKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bupa 3Bé3aHoro nHeba. CosBe3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKEHHE.

ConHeunasicucTema.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHeprum CojHula U 3BE3L.
3BE3/IbI, X OCHOBHBIC XapaKTEPUCTHKU. J[Marpamma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM IIOCIEAOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY IJII3BE3ATIIABHOUIIOCIIEIOBATENILHOCTH. BHYTpEeHHEECTPOCHUE



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u nwxenne CosHLIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJaKkTHK.

Bcenennas. PacimmpenuneBceenennoii. 3akon Xa601a. Paz0eranneraiakTuk.
Teopusbonpmorosspeisa. PennmkropoensinyyeHue.

MacirabHasctpykrypaBcenennoi. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxuenabniooenust

HaGnronenusi HeBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHUEM KOMITBLIOTEPHBIX
MPWIOKEHUHN JJI ONpE/IeNICHUs MOJI0KEHUS HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hao6monenussreneckonlynsl, mianer, Mieunorollyru.

Oo6o01maomeenoBTOPEHNE

Ponp ¢Qusuku u acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJOTHMYECKOMH,
COLIMAJIbHON M 3TUYECKOMN cepax esaTeIbHOCTH YeJI0BEKa, pOJib U MECTO (DU3UKHU
Y aCTPOHOMHH B COBPEMEHHOI HAay4YHOW KapTHUHE MUpPA, pOJb (PU3NUECKON TeOpUun
B (opMHUpOBaHMM MPEACTABICHUNM O (PU3MUECKON KapTUHE MHpPa, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEJCTABJICHUMN O PUPOJIE.

MesknpeaMeTHbIECBA3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisiercs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUU.

Meowcnpeomemuvie nowsimusi, CBS3aHHBICE C MU3YYCHHEM METOOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pusmyeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHWE CUCTEMbl ypaBHEHUW, TPUTOHOMETPUUECKHUE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbI M MX IPOEKLIHUU HA OCHU KOOPIHUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIIUW, TMPU3HAKKA TMOJ00US TpPEYTroJbHUKOB,
ompeiesICHUE TUIOMIAIU TIIIOCKUX (Uryp u o0bEMa Tel.

buonocusa: »nekTpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIe
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS] CTPYKTypa TBEPIBIX
T€JI, MEXaHU3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CTIEKTPaIbHbIHaHAIH3.



leoepaghus:  MarHuTHbIE TIOTIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocus: NVWHUM BIEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO TOKA,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHASA I€Yb, pajap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBINA amnmapar, BOJIOKOHHAS OITHKA,
COJTHEeuYHas Oatapesi.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOTO Tpeamera «®Du3nWKa» HA YPOBHE CpPEIHEro OOIIeTro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUUTHh JTIOCTHIKEHHE CIICTYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIEPE3YJIBTATDBI

JIngyHOCTHBIE pE3yJbTAThl OCBOEHUS Yy4eOHOTro npeaMera « OU3nKay AOJKHBI
OTpakaTh TOTOBHOCTH M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMbITA JIEITEILHOCTH B MPOLIECCE PEeaan3allii OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOTOBOCTIMTAHMSI:

c(hOpPMHUPOBAHHOCTHIPAKIAHCKONTTO3UIIUUOOYYAIOIIETOCS KaKaKTUBHOTOH
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATUE  TPAJAMIIMOHHBIX  OOIEYEIIOBEYECKMX  T'YMAaHUCTHYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

FOTOBHOCTHBECTUCOBMECTHYIOJICITEIbHOCTBBUHTEPECAXTPAKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHUEB3aUMOJAENCTBOBATHCCOLMATbHBIMUMHCTUTY TAMUBCOOTBETCTBUUC UX
(GYHKIUSAMU 1 HA3HAYCHUEM;

TOTOBHOCTHKT'YMAaHUTAPHOUUBOJIOHTEPCKONAEATEILHOCTH;

2) NaTPHOTHYECKOTOBOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TrpaXKJaHCKOH HUJICHTUYHOCTH,
NaTPUOTHU3MA;

LIEHHOCTHOEOTHOLLIEHUEKTOCY1apCTBEHHBIMCUMBOJIAM, I0CTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOTOBOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTHOIICHUBATHCUTYAITUTIOUTIPUHUMATHOCO3HAHHBIEPEIIICHHS,
OPUECHTUPYACHbHAMOPaIbHO-HPABCTBEHHBIEHOPMBIMIIEHHOCTH,BTOMYKCIIEB
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUEIMYHOTOBKJIA/IaBIIOCTPOCHUEYCTONYMBOTOOY/IYIIIETO;

4) 3CTeTHYECKOTOBOCTIMTAHUS

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIFOUAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
mpucymero (pu3n4eckoil HayKe;



5) TpyA0BOTOBOCTTUTAHMA:

MHTEpEC K pa3nuyHbIM cdepaM MpodeccCHoHANIbHON eSTEIbHOCTH, B TOM
YU CIIECBI3aHHBIMC(PU3UKOMUTEXHUKON,yMEHHECOBEPIIATHOCO3HAHHBIMBHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 0OJIACTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOrOBOCTIUTAHMS:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KyJIbTYpbl, OCO3HAHHE TIJI00ATLHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IUTAHUPOBAHUEUOCYIIIECTBIICHUE JIEHCTBUMBOKPYKAIOLIEHCPEICHAOCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacllupeHue OIbITa JAEATENbHOCTH SKOJIOIMYECKOW HaNpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEHHOCTHHAYYHOTOTIO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PUZNUECKON HAYKH;

OCO3HAaHUE LIEHHOCTH HAay4YHOW JEeATEJbHOCTH, TOTOBHOCTh B MpOIEcce
U3y4eHUs (PU3UKU OCYLIECTBIIATH MPOCKTHYIO U MCCIIEI0BATENbCKYIOIEATEIbHOCTD
WHAMBUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIEPE3YJIBTATHI

ITo3HaBaTe/ibHbIEYHHBEPCAJIbHbICYUeOHbICe e CTBUS
ba3oBble jornueckue aeiicTBUs:
CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aAKTyaJIM3UpOBaTh  MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAECTATHUETUICITENLHOCTH,3a/1aBAThbIaPAMETPBIMKPUTEPUUUX IOCTUKECHHS;
BBISBJISITh  3aKOHOMEPHOCTM W MPOTUBOPEUYHST B  PacCMaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3padaThIBaThILIAHPEIICHUSATTPOOIEMBICY YETOMAHATN3AUMEIOIITUX CST
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTBKOPPEKTUBBIBIECATEIIBHOCTH,0LICHUBATECOOTBETCTBUEPE3YIBTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIHLHOCTH;
KOOPJIMHUPOBAaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
Pa3BUBATHKPEATUBHOEMBIIIIICHUSTIPUPEIICHUMKU3HEHHBIXITPOOJIEM.
Ba3oBbIienccienoBaTe/ ILCKHEIeHCTBUS .
BIIAJICThHAYYHOUTEPMHUHOJIOTUEH, KITFOUE BBIMUTIOHSI THSIMUUMETO TaMU(PU3UIEC
KOW HAYKH;



BJIa/IETh HABbIKAMHU y4€OHO-HCCIIEIOBATEIBCKON M MPOEKTHON AESTENbHOCTH
B 00y1acTd (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOUCKY
METOJ/IOB peIIeHUs 3amad (PU3NYECKOTO COACPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB ITO3HAHMSI,

BJQJIETh BHJIAMH JCSATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YYCOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y ©€ PpEeIIeHUs, HaXOAUTh apTyMEHTHI JIA J0Ka3aTeIhCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIICHHUSI;

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHUS 3aJa4dl  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMYyJIUMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEATEILHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaThOIEHKYHOBBIMCHUTYAIIHIM,OIICHUBATHIIPHOOPE TEHHBIAOTIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B MPAKTUYECKYIO OO0JaCTh
KU3HEIEATEIILHOCTH;

YMETBbUHTETPUPOBATE3HAHUAU3PA3HBIXIIPEIMETHBIX 001aCTEeH;

BBIJIBUTATHHOBBICH/ICH, ITPEIJIaraThOPUT HHATBHBICTIOAX OBIUPEIIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIEC PEIIICHUS.
Paboracundopmanmeii:

BJIQJICTh HABBIKAMH TIOJIYYCHHUS WHGOpMaHH (PU3NIECKOTO COACpKaHUS U3
WCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IOWCK, aHAJIW3,
CHUCTEMATHU3AIMI0 W HWHTEPIpETAlii0 WHGOPMAIIUK Pa3IUYHBIX BHIOB U (hopm
MPEeICTaBJICHMUSI,

OIICHHBAThI0CTOBEPHOCTHUH(POPMAITHH;

UCIIOJIb30BaTh  CPEJICTBA  WMH(DOPMAIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a7lad ¢ COOJIOJIeHHEM TpeOOBaHUM HSPrOHOMHMKH, TEXHUKU OE€30MaCHOCTH,
TUTHCHBI, pPeCypcocOepeXeHHUs, TPABOBBIX H OTHYECKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHAYeHUs] UHPOPMAIIUU | TIEJICBOM ayIUTOPHH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TIpEICTaBICHUS i BU3yaJTU3aIUH.

KoMMyHuKaTHBHBbICYHHBEpPCcAIbHbICyYeOHbIeICHCTBUS:
OCYILECTBISATHOOLUICHUEHAYPOKaX (PM3UKUUBOBHEYPOUHONACSTETbHOCTH;
pacno3HaBaThb  NPEANOCHUIKM  KOH(MIMKTHBIX CUTyalldd W CMsr4arhb

KOH(DJIUKTHI,



pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOXO TOYKY 3PEHMS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh M HUCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIAHOW W WHIWBUILYAIBHOU
paboTHI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBHM C y4€ToM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaKJIOI0 YJI€HA KOJIJIEKTUBA;

OPUHUMATh LEJIA  COBMECTHOM  JI€ATEIBbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHKEHHUIO: COCTABJIATH IUIAH JEHCTBHM,
pacupenensaTh poiad € YYETOM MHEHHH YYaCTHHKOB, OOCYKIaThb pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJAa M KaXKIOIO y4YaCTHHKAa KOMAHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[IpeiaraTtb HOBBIC IIPOEKTHI, OLIEHMBATh HIAEU C IIO3ULUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIeyHUBepCcaJIbHbleyYeOHble1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBISATh MMO3HABATENbHYIO JESITEIIBHOCTh B OOJACTH
(GU3MKM U acCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTb U (POPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PEHIeHUS PacYETHBIX M KaueCTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS MPAKTUYECKOW padOoThI ¢ YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JABaTbOLIEHKYHOBBIMCUTYaLIUSIM;

paciipsaTh paMKU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEeHUN;

Je1aThOCO3HAHHBIMBBIOOP,apTyMEHTUPOBATHET0,0paTbHace0s
OTBETCTBEHHOCTb 3a pelieHue;

OLICHUBATHIIPUOOPETEHHBIAOMIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO DJPYAMIMH B 00JacTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib,YMOLNOHAJIbHBIMHTEJICKT:

JaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIa/JIETh  HaBBIKAMU  [IO3HABATENbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX pE3YyJbTaTOB U
OCHOBaHMU;

UCIOJIb30BaTh MPUEMBI peIIeKCUU Uil OLIEHKU CUTYyallu, BbIOOpa BEPHOTrO
pelieHus;



YMEThb OLIEHUMBAaTh PHUCKM U CBOEBPEMEHHO IPUHHUMATh PEIICHUS M0 UX
CHMKEHHUIO;

NPUHUMATh MOTHUBBI M apPryMEHTHl JPYrHMX TpU aHalu3e pe3yIbTaToB
NESITETbHOCTH;

IPUHUMATHCEOS,[IOHUMAsICBOMHEIOCTATKUH IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apPryMEHTHl JPYrHMX TpU aHalu3e pe3yIbTaToB
NEeSITETbHOCTH;

IPU3HABATHCBOENPABOUIIPABOAPYTUXHAOUINOKH.

B mporiecce nocTrkeHust TMUHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBITIO
¢uszuke JUIE  ypoOBHS CpeAHero oOmero oOpa3oBaHHS Yy  O0OYyYaroIIUXCS
COBEpLIEHCTBYETCS SMOLIMOHAJIbHBIHI UHTEIIEKT, IpenoJiararoum
C(OPMHPOBAHHOCTb:

CaMOCO3HaHU, BKIII0YAIOIIEr0CIIOCOOHOCTHIIOHUMATHCBOEIMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHSA COOCTBEHHOW IMOILMOHAIBLHON C(epsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETyJIUPOBaHMsI, BKJIIOYAIOLIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATh THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIUY, BKIIIOUYAIOIIEH CTPEMJICHHE K JOCTIKEHHUIO LIETH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CITOCOOHOCTh TOHMMATh MOIIMOHATIFHOE COCTOSTHUE
JIpYTUX, YYUTHIBaThb €ro IMpH OCYIIECTBIECHUU OOILIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COILIMATIbHBIXHABBIKOB, BKITFOUAIOIINXCIIOCOOHOCTHBBICTPAUBATHOTHOIIICHUST  C
JIPYTUMH JIOABMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIEPE3YJIBTATBI

K koHuy obOyuenus B 10 kjacce mnpeaMeTHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUarOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBl TNPUMEHEHHS] HM3YyYEHHBIX (PU3UUECKUX MOJEIEH:
MaTepuagbHas TOUKa, HHepIUalIbHasg CUCTEMa OTCUETa, aOCONIOTHO TBEPIOE TEJIO,
WJICAJIBHBIN a3, MOJEIHU CTPOCHUS T'a30B, KUJIKOCTEH U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUYUECKUH 3apsij MpU pelieHn: (PU3NYECKUX 3a/1aY;

pacrio3HaBath (GU3UYECKUE SBJICHUS (MPOILIECChI) U OOBSICHITHL UX HA OCHOBE
3aKOHOBMEXAHUKH,MOJIEKYJIIPHO-KUHETUYECKOUTEOPUUCTPOCHUABELIECTBAN



ANEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOEABUKEHHE,
CBOOOJIHOE TaJieHUE TeJl, JBMKEHHUE MO OKPY>KHOCTH, UHEPIUs, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE NBIIKCHHE, CTPOSHUE JKUIKOCTCHH TBEPABIX TeT,
M3MEHEHHE O0BbEMa TeJl MpHU HarpeBaHWU (OXJIAXKICHUH), TEIUIOBOE PaBHOBECHE,
UCIIAPEHNUE, KOHJICHCALUS, IUIABJICHUE, KPUCTAIUIM3AlUs, KUIEHUE, BIIAXKHOCTH
BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPU €r0 HArpeBAHUU B 3aKPBITOM COCYIE,
CBSI3b MEXIYy IapaMETpaMH COCTOSIHUS Tra3a B M30IPOLECCAX, ANEKTpU3aLUs TEN,
B3aMMO/JICHCTBUE 3apsJIOB;

OMHCHIBATh MEXAHMYECKOE NBIIKCHHE, WCIIOJb3ys (DH3WYECKue BEITMYWHBI:
KOOpJIMHATa, IIyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
UMITYJIbC T€JIa, KUHETUYECKasl dHEprus, MOTCHIHAIbHAS SHEPrus, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh, IPU OINHCAHUM TMPABUIBLHO TPAKTOBAThH
(bU3MYECKUIT CMBICT HCIHOJIB3YEMbIX BEJIUYUH, UX OOO3HAYECHUS W E€IUHHUIIBI,
HaxXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE AHHYIO (PU3MYECKYIO BEJIMUHUHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBAaTh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KUHETUYECKAsi DHEPrusl XaOTUUECKOr0 JIBMKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOThl, BHYTPEHHSSI SHEprus, pabora rasa,
KOO(PPUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; IPU ONMHCAHUU
MpaBUJIBHO TPaKTOBaTh (DU3UYECKUH CMBICI HCIHOJB3YyEeMbIX BEJIMYMH, HX
0o0O3HAaueHUsT W EIUHUIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONMCHIBATbU3YYEHHBIC JJIEKTPUUYECKUECBOMCTBA BEIIECTBAU JJICKTPUUECKUE
sABJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUECKUM 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, NOTEHIHAN, PA3HOCTh MOTEHIIUAJIOB,;
Py ONMHCAHWM TIPABWIBHO TPAKTOBATh (PU3MUECKHM CMBICI HCIOIb3yEMbIX
BEIIMYMH, WX OOO3HAUYCHMUS] W EIUHHUIIBI; YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3NYECKUE MPOILIECChl U SIBICHUS, UCHOJIb3Yys (hU3NUYECKUe
3aKOHBI W MPUHIUIBIL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHWYECKOM OJHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
MNPUHLNN CYNEPHO3ULUA CHUJI, HMPUHIUI PAaBHOMNPABUS HHEPIUATIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBA, Ta30BBIE
3aKOHBI, CBSA3b CPEIHEH KMHETUYECKOW YHEPIUU TEIIOBOTO JBUKECHUS MOJICKYJ C
aOCOIOTHON TeMIepaTypoH, MEePBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GbOopMyJIUPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAXKEHUE W YCJIOBUS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHbIE TPUHIMIBI JEHCTBUA MAIlMH, TOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKHU3HMU;

BBITIOJIHSTh OKCIIEPUMEHTHI 110 HCCIEIOBAaHUI0 (U3MYECKUX SBICHUU W
MIPOIIECCOB C WCITOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HW3MEPEHUN, TPH 3TOM
dbopmynHupoBaTh MpodieMy/3aauy U TUIIOTE3y y4eOHOro SKCIepUMEeHTa,co0upaTh
YCTAaHOBKY W3  MPEUIOKEHHOTO  O0OpYyAOBaHMS, MPOBOJUTH  OMNBIT U
(GbOopMyIMPOBATH BHIBOIHI,

OCYIIECTBIISATH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIY  (U3MUECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUPOBATH PE3yIbTAThI MTOJYICHHOW 3aBUCHMOCTH (PU3HUCCKUX BEITMYUH BBH/IC
TabnuI 1 TpauKOB, ACIIaTh BHIBOJBI ITO Pe3yJIbTaTaM UCCICIOBAHMS;

coOro/1aTh MpaBumiia 6€30MacHOr0 TpyJa MpU MPOBEICHUU HCCIEIOBAHUN B
paMKax y4eOHOro »JKCHEpUMEHTa, Y4YEOHO-HCCIENOBATENLCKOW U TMPOEKTHOMN
JESATEILHOCTH C HCIOJB30BAHHUEM H3MEPUTEIBHBIX YCTPOWUCTB U J1TAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIE 3a7a4d C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,
UCIIOJIBb3Ysl PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHajn3a YCJIOBHS 3a7a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIIACIATh (PU3MUECKHE BEIMYMUHBI U (HOPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs], TPOBOIUTh PACUEThI M OIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHBIE 33/1aUl: BBICTPAUBAThH JIOTHYECKU HEITPOTHUBOPEUUBYIO
HEMOYKY PACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

UCII0JIb30BaTh npd  pemIeHnd  y4eOHBIX  3aJad  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHUH TSl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIAN
Y TIPE/ICTABIICHUS Y4€OHOU U HAyYHO-TIOMYJISIPHON MH(OpMaUK, TOJyYEHHOU U3
Pa3TUYHBIXUCTOYHUKOB,KPUTHUECKU aHAIM3UPOBATHIIONYyYaEMYyI0 HHPOPMAIIUIO;

MIPUBOJUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHEHAYKH,00BsICHEHUETIPOIIECCOBOKPYKAIOIIIETOMHUPA, Bpa3BUTHE

TEXHUKHUU TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS 10 (DU3UKE B TTOBCCAHCBHOM YKHU3HUISI
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ TpubopaMu M TEXHUYECKUMHU
YCTPONCTBAMH, JIJIi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpee;



paboTaTh B Tpynme C BBIIOJHEHUEM Pa3JIMYHBIX COIMAJIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYIIIBI, palMOHATIBLHO pacHpeiesaTh O00sS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIN:

JIEMOHCTPHUPOBATh Ha IMPUMEpPax pojb U MeCTO (U3MKU B (POpMHUpPOBAHHHU
COBPEMEHHOM HAy4YHOM KapTWHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH W
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOJCH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UIECKUX MOJICIICH:
TOYEYHBIN JIEKTPUUECKUN 3apsl, JIy4 CBETA, TOUCUHbI UCTOYHUK CBETA, SICPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO siipa MPU pPEIIeHUUd (HU3UIECKUX
3azay;

pacro3HaBath (GU3UYECKUE SBJICHUS (MPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DMU3UKHU: AJIEKTPUUECKasi MPOBOJAUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICWCTBUSA TOKA, B3aUMOICHCTBHE
MarHuToB, JJICKTpOMarHuTHAs WHIYKIUs, JACHCTBHE MArHUTHOTO IO Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, JJIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa, OTPaKEHHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W TOJApU3AlMs  CBETa, JHCIEPCUS CBETa,
dboTtoanekTpudecknii 3phexT (hoTodrddheKT), cCBeToOBOS AaBieHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJIOPOJIa, €CTECTBEHHAss U HUCKYCCTBEHHas
PaAOAKTUBHOCTD;

OTNUCHIBATh H3YUYCHHBIC CBOMCTBA BEIECTBA (DJEKTPUUECKHE, MArHUTHEHIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cpel) H
AJIEKTPOMArHUTHBIE SIBJIICHUS (TIPOLIECCHI), HUCMOJIb3Ys (pU3MdYecKue BETUUYHHBL:
AIIEKTPUUYECKUN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIMPSIKEHUE, DJIEKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JICKTPOJABHKYINAsl cujia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJsi, cuja Ammepa, cuia JlopeHia, WHIYKTHUBHOCTb
KaTYILKW, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO MOJIEW, NMEpPUoJ U 4YacToTa
KojeOannii B KoyseOaTeTbHOM KOHTYpE, 3apsiji W CHia TOoKa B TIpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJieOaHul, (OKYCHOE pacCTOsSTHUE W
ONTUYECKasl CHWJIa JIMH3bI, MIPU ONHCAHUU TPABUIBHO TPAKTOBATh (PUIMUECCKUN
CMBICII HCIIONB3YEMBbIX BEJIIMYWH, WX OOO3HAYCHUS U CIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIME JAaHHYH (PU3MUECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMU;

OTNUCHIBATh M3YYCHHBIE KBAHTOBBIC SBJIEHUS M TPOLECCHI, HCIOIL3YS
(hU3NYECKUEBEITNYNHBI: CKOPOCTHIJIEKTPOMATr HUTHBIX BOJTH, IJTMHABOTHBIU



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, EPUO]I MOTypachaia, SHEPTUsl CBSI3U
aTOMHBIX SIIEP, MPU OIMUCAHUM TPABWIBHO TPAKTOBAaTh (PUIUYECKUA CMBICT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS] W EJIMHUIIBI, YKa3biBaThb (POPMYIIHI,
CBS3BIBAIONIUE JIaHHYI0 (U3WYECKYI0 BEJIWYMHY C JAPYTHUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (U3MUECKUE MPOLECCHl U SBJICHUS, UCHONB3Ys (pU3ndyeckue
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U NapalIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH >3JIEKTPOMAarHUTHOMN
WHJYKINH, 3aKOH MPSMOJMHEHMHOTO pacripOCTpaHEHHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETA, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE ODiHIITeHHa s (oTodddekra,
3aKOH COXPAHEHUs SHEPrUU, 3aKOH COXPAaHEHUs HUMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOr0 YHCIA, MocTynarsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, IpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHUE W YCJIOBUA (TpaHULbI, O00JIACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HAIPABJICHUE BEKTOPA UHAYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JIopeHna;

CTPOUTh W OMNKCHIBATh H300paKEHHE, CO3/1aBa€MOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCIAEAOBAHUIO (PUBMYECKUX SIBICHUU U
MPOIIECCOB C HCMOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHU: MNPH 3TOM
dbopmyIHMpoBaTh MpodIeMy/3a1auy U TUIIOTE3y YIeOHOro SKCIepUMEeHTa,coOupaTh
YCTAHOBKY M3  NPEIJIOKEHHOr0  O0OpyJIOBaHMS, TMPOBOJAUTH  OMBIT U
bopMyIUpOBAThH BBIBOHI,

OCYILIECTBIIATh MPSIMbIE M KOCBEHHBIC U3MEPEHUsI (PU3NUECKUX BEJIUYUH, TTPU
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS W MCIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIIOIh30BAHUEMITPSIMBIX
U3MEPEHUN: TPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCUPOBATH pPE3YJIbTaThI
MOJIy4YeHHOW 3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BUJE TaOIUL U TpaduKOB,
JIeJIaTh BBIBO/JIBI IO pE3yJIbTaTaM UCCIIEIOBAHNUS;

coOmro/1aTh MpaBwiia 6€30MacHOT0 TpyJa MPU MPOBEIECHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, y4eOHO-MCCIIEIOBATEILCKOW W IMPOCKTHOU
NESATEIbHOCTH C MCIOJb30BaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyIOBaHUS;

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIETbIO,
UCIOJNIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1auu
BBIOMPATbPU3NYECKYIOMOIENb,BBIIEIATH(PU3NYECKUEBETIUYUHBIM(OPMYJIBI,



HEOOXOMUMBbIC IS €€ pEIICHUs, IPOBOJUTh PACUYEThl M OILECHHBATH PEAIbHOCTH
TOJIYYCHHOTO 3HaYCHHSI (PU3MUCCKON BEITMYHMHBI;

pelraTh KaueCTBeHHBIC 3aaU: BHICTPAUBATD JIOTHYCCKH HEITPOTUBOPCUMBYIO
IICTMIOYKY PaCCYXICHUI C OMOpOM Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCTOJB30BaTh  MPH  PEOICHHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
MH(OPMAIMOHHBIC TEXHOJOTUH ISl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
Y TIPEJICTABJICHUS YIeOHOW U HAyYHO-TIOMYJIAPHON MH(DOPMAIIUH, TOTyYCHHOHN 13

Pa3IMYHBIXUCTOYHUKOB, KPUTHYECKAAHATN3NPOBATHITOyIaeMyONH()OPMAITHIO;

OOBSICHATH TPHHIUIBI JCHCTBHS MAaIlWH, TNPUOOPOB W TEXHHUYECKUX

YCTPOMCTB,pa3InIaThyCIIOBUANX0€301aCHOTOMCITONH30BAHHUSIBITOBCETHEBHOM
KU3HU,

PUBOJUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIECIO MHpAa, B Pa3BUTHE
TEXHHUKHU W TEXHOJIOTH;

UCTIOJIb30BaTh TEOPETHUSCKHUE 3HAHUS 110 (DU3HKE B MMOBCETHEBHOMN KU3HUIIIS
oOecrniedyeHrss OE30MaCHOCTH MPHU OOpalieHUH ¢ MpHOOpaMd W TEXHUYCCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOJIFOJICHUS HOPM 3KOJOTHICCKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TpYyIIE C BBHIIOJHCHHEM pPa3MYHBIX COLHUAJIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PAMMOHAIBHO PpAaCHpenessaTh OO0S3aHHOCTH U
TUTAHUPOBATH JICATEIHPHOCTh B HECTAHIAPTHBIX CHTYAIHX, aJeKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBACMON TIPOOJIEMBI.



TEMATHYECKOEIIJNIAHUPOBAHMUE

10 KJTIACC
KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHoBaHuepa3aeI0BUTEM uudpoBbIie
Neni/m P Kontpoabnsie | IlpakTudeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznenl ®PUBSUKAUMETO/ABIHAYUYHOI' OITIO3HAHUSA
bubmuorexal [OK
11 ) 2
VISHKAHMETOABIHAYHHOTO TOSHAHIA https://m.edsoo.ru/7f41bf72
Hroro nopazneny 2
Paznen2. MEXAHUKA
bubmuorexal [OK
21 Kuremaritica > https://m.eds00.ru/7f41bf72
bubmuorexal [OK
22 Auaiica ! https://m.eds00.ru/7f41bf72
bu6nuorexal [OK
2.3 6 1 1
SAKOHBICOXPAHEHIAB MEXaHHie https://m.edso0.ru/7f41bf72
Wroro nopazneny 18
Pa3znen3. MOJIEKYJAPHAADPU3UKAUTEPMOAUHAMUKA
OCHOBBIMOJIEKYJISIPHO-KUHETHYECKON bu6nuorexkal [OK
3.1 9 1
TEOpUU https://m.edsoo.ru/7f41bf72
Bbu6nuorexal [OK
3.2 10 1
OCHOBBITEPMOHHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbleCOCTOSTHUSBELIECTBA. 5 bubnnorexal [OK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro mopazueny 24
Paznend. DJIEKTPOJAUNHAMUKA
bu6nmmorexal [lOK

L eKTpOCTaTHK 10 https://m.eds00.ru/7f41bf72
4 ITocTosaHHBINPAEKTPUUECKUUTOK. TOKHUB 12 bubnnorexal [OK

' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro mopazneny 22

PezepBHOEBpeMs 2

OBLIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 68



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

11KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuepas3aeJ0BUTEM (uudposbie)
Nen/n Konrpoubueie | IIpakrnuyeckue
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznenl . DJIEKTPOAUHAMUKA
11 MaruuTtHOenose. DJIeKTpOMarHuTHas 1 1 3 bubnnorexal [OK
' UHYKLHSI https://m.edso0.ru/7f41c97¢
Uroro nopazneny 11
Pa3znen2. KOJTEBAHUSANBOJIHbI
51 MexaHn4YeCKUEeUdIEKTPOMArHUTHBIC 9 1 bubnmorexal [OK
' KoJIe0anus https://m.edsoo.ru/7f41c97¢
29 MexaHn4YeCKUEeNdIEKTPOMArHUTHBIE BOJIHBI 5 1 bubnnorexal [OK
' https://m.edsoo.ru/7f41c97c
bubnnorexal [OK
23 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Uroro mopazneny 24

Pa31en3.0CHOBBICIIEIIMAJILHOUTEOPUU OTHOCUTEJBHOCTH

OcHoBBICTIEITUATBHOUTEOPUHT bubnuortexal [OK
3.1 4 1
OTHOCUTEITBHOCTH https://m.edsoo.ru/7f41c97c
Wroro nopazneny 4
Paznend. KBAHTOBASI ®PU3UKA
. bubmorexal [OK
4.1 DJIeMEHTHIKBAaHTOBOMOIITUKH 6 httos://m.edsoo.ru/7f41c97¢
4.2 Crpoenuneatoma 4 bu6muorexal [OK



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

https://m.edsoo.ru/7f41c97¢c

4.3

ATtoMHOe sApo

bubnmnorexal [OK
https://m.edsoo.ru/7f41c97c

Hroro nopaszaery

15

PaznenS.2JIEMEHTBIACTPOHOMUNHUACTPOPU3UKHA

5.1 D1eMEeHTHIaCTPOHOMHUUHU acTPOPHU3UKH 7 ﬁtﬁfs?/?rﬁfdl(sigzﬁfﬂwh
Hroro nopazaeny 7
Pa3nen6.0bOBIIAIOLIEEIIOBTOPEHUE

6.1 O06o00maromeenoBTOpeHue 4 ]r?tlffsnll;lrzzediigglﬁ €11c97c
Uroro nopazneny 4
PezepBHOEBpemst 3
OBIIEEKOJIMYECTBOYACOBIIO [TPOTPAMME 68



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




HOYPOUYHOEIIVTIAHUPOBAHUE

10 KJTIACC
KoanuectBo 1yacoB DJIeKTPOHHbIE
Ne Hara nupposbie
Temaypoka Konrpoabnsie | IlpakTuyeckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypcsl
®u3nKka—HayKao NpUpoJe.
1 Ha HLIeMeT}(])K bIHOPSHI;HI/I}I 1 bubmmorexal [OK
i 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Ponb 1 MecTo usuku B
9 (hOpMHUPOBAHUHCOBPEMEHHOM 1 bubmmorexal [OK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOUIEATEIbHOCTHIIIOIEH
MexaHn4eCcKOeIBUKEHHE.
OTHOCHTEIIPHOCTh MEXaHHYECKOTO bubnuortexal [OK
3 1
nerkeHusd. [ lepeMenienue,cKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMepHOENpSIMOIMHEHOE 1 bubmuorexkal [OK
JIBUYKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOETIPSIMOJIMHEWHOE 1 bubnnorexal [OK
JIBUYKECHUE https://m.edsoo.ru/ff0c372e
5 CroOoaHoemnanenue. Y ckopenue 1 bubnnorexal [OK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe1BUXKEHHE.
7 I[I]:I/I)KGHI/ICMaTe I[HaHBHOﬁTOQKHHO 1 bubmorexal [OK
P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [MpuHuunoTHocuTenbHOCTH] anues. 1 bubmuorexal [OK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HHepunanpHbIECHCTEMBIOTCYETA.
IlepBeiit 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun

bubmuorexal [OK

9 CyTepro3uiuu cuii. Bropoii 3akon
ynep 1 p N https://m.edsoo.ru/ffOc3be8
HrerotonaansamarepuaabHOUTOUKH
TperuiizakonHproToHaAIS Bbubmmorexal [OK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoHBceMHUpHOTroTAroTeHus. Cusna

11 TSHKECTHU Hep Basi KOCMHYECKAst bubmmorexallOK

P https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cunaynpyrocru.3akoHl 'yka.Bec bubnuorexkal [OK
Tena https://m.edsoo.ru/ff0c3e18
Cunarpenusa.KosppuuueHt tpenusi.

13 CHJIaCiH OTI/IBJIeiSI)SIH )51 BI/DIIZeHI/H/I bubmmorexalJOK

p pHL https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTU WJIH ra3e
[TocTynarenbHOe U BpamaTesbHOE

1 JBIKEHUEA0COIOTHOTBEPIOTOTEIA. bu6mmorexal [OK
MowmenTtcunsbl. I Inedocuibl. Y cioBust https://m.edsoo.ru/ffOc41a6
PaBHOBECHUSTBEPAOTOTENA
NMnynscMaTepuanbHOMTOUYKH,

15 CHUCTEMBIMATEPUATIbHBIXTOYEK. bubmuortexal [OK
NMmynbccuinbl. 3aKOHCOXPAHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBM>KEHUE
Pabota u MOLTHOCTD CHUITBI.

16 KunernueckassHeprusimaTepuanbHOW bu6mmorexal [OK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKOI SHEpruun

17 [ToTeHunanbHasI HEPTUSL. bubmuorexal [OK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTreHnmanpHass HEPTUAYIIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmanpHassIHEPrUATETaBOIN3H
IIOBEPXHOCTU3EMIH

https://m.edsoo.ru/ffOc461a

18

[ToreHnManTbHBICHHETIOTCHITUAILHBIC
cuibl. CBs3b pabOTHI
HETIOTEHIINATbHBIX CHJIICH3MEHCHUEM
MeXaHquCKOﬁBHepI‘I/II/ICI/ICTeMBITCJI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6mnorexal [OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHaspaboTa
«HccnenoBannecBa3upadOThICUIIBIC
M3MEHEHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha MMPUMEPE PaCTIKCHHS
PE3UHOBOTOXKIYTa)

20

KontponbHaspaboTamno teme
«Kunemaruka./[nHamuka.3aK0HbI
COXPAHEHUS B MEXAHUKE»

bubmuorexal [OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIECNIOJIOKEHUSAMOJIEKYIIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6mmorexal [OK
https://m.edsoo.ru/ffOc4dc2

22

XapakTepABUKECHUSIN
B3aMMOJIEHCTBHS YaCTHIL] BEILIECTBA.
MoaenucTpoeHuIra3oB, KuIKOCTeN U
TBEPIBIX TEI

23

Maccamonekyn. KonnuectBo
BeutectBa.[locTositHHass ABoraapo

24

TennoBoepaBHOBecue. TeMiieparypa
neénsmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

WUneanpuerira3sMKT.OcHoBHOE

bubnnorexal [OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHasTeMIepaTypakakmepa
%6 CpellHel KHHETUYECKON SHEPTruu bubmmorexal [OK
JBUKEHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona
27 3akon/lanpToHa.'a30BbIC3aKOHBI
JlaboparoprasipaboTa
o8 «MccnenqoBaHne3aBUCUMOCTUMEKTY
rapamMeTpamMu COCTOSIHUS
pa3pekeHHOToraza
29 H3omnporiecchlBUCATbHOMIa3€UUX bu6nmunorexal [OK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpeHHssoHeprus
TEPMOIUHAMHYECKONCUCTEMBIN
30 cnocoObieén3Menenus. KonrnaecTBo bubmorexal [OK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUsI OJTHOATOMHOTO UJI€aTbHOTO
raza
bu6nmnorexal [OK
31 Brst emonepe/iasy https://m.edsoo.ru/ff0c5c36
VY nenpHasTenI0EMKOCThBEIIECTBA.
32 KonnuecTBoTennoTsinpu bubmmorexallOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. A inabaTHHIAIPOIIECC
33 I1epBBIN3aKOHTEPMOAUHAMUKUUETO bubmmorexal [OK
IIPUMEHEHHE K H30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTsporieccoBB bu6nunorexal [OK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze.Bropoiizakon
TEPMOIUHAMUKH

https://m.edsoo.ru/ff0c6230

[TpunmunaericrBuanKIIJ[rernoBoit

bubnnorexal [OK

35
MAILHbI https://m.edsoo.ru/ff0c600a
36 HuxnKapuouneroKIT/
37 DKOJOTrH4eCKHEnpoOIeMbl
TEIUIO3HEPTEeTHKHI
38 O606marmuitypok «MoeKyaspHast bubmmorexal [OK
¢uznuka. OCHOBBI TEPMOIMTHAMUIKI https://m.edsoo.ru/ff0c6938
KonTtponsHaspaboTarno teme
39 «MonexynsipHasipuznka.OCHOBBI bubmmorexallOK
yIp ' https://m.edso0.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpazoBaHMENKOHICHCAIIHS. bu6mmotexal [OK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHASM OTHOCUTEITLHAS
41 BIIAXKHOCTHBO3TyXa. HachleHHbIH na bubmorexal[OK
Ayxa. B P https://m.edsoo.ru/ff0c64d8
Teépnoereno.Kpucramnmmueckuen
42 amopdHbIe TerIa. AHU3OTPOIIHUS bubnnorexal [OK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTayuisl. COBpeMEHHBIEMATEPHAITBI
[1naBneHuenKpUCTAITU3AIHS.
P 1 bu6mmorexal [OK
43 VY nenpHasTENI0TAIIIABICHUS.
https://m.edsoo.ru/ff0c6708
Cybmumarust
but6mmorexal [OK
44 b 0
PABHCHUCTCILIOBOTOLANAHCA https://m.edsoo.ru/ff0c6820
45 DnekTpu3anusaTen. IIEeKTPUIECKUN bubnunotexal [OK

3apsan. JlBa Buaa 3JIEeKTPHUYECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsa0B

[IpoBOAHUKHN, TUDTEKTPUKUHI

46 IMOJIYIIPOBOJHUKHU.3aKOHCOXPAHEHUS bubmrorexallOK
YHpOBOL ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
BsaumopeiictBue 3aps10B. 3aKOH
47 Kynona.ToueuHBIH3NEKTPHUYIECKHIT bubmmorexallOK
Y ) P https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpssk€HHOCTBINEKTPUIECKOTO
48 noss. [IpuHuun cynepno3unuu bubnnorexal [OK
3JIEKTPUYECKUX MoJe. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTacumanekTpocTaTHaecKoro
49 noxag.Ilorennuan.Pazuocts bubnnorexallOK
’ AL, https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
ITpoBOAHUKUHUAUAIEKTPUKUB
50 Z)J'IpeKT OCTaTUYECKOM nrz)ne bubmiorexallOK
p ' https://m.edsoo.ru/ff0c7018
JunnnekTprudecKasmpoHUIIaeMOCTh
bubnmnorexal [OK
51 OnexTpoéMKocTh. KoHnencaro
p g p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTHITTIOCKOTO
52 KOHJIeHCcaTopa. DHEPrUA3apsKEHHOTO bubmorexal[OK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCcaTopa
53 JlaGopaTopnaspabora"3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIMII AEHCTBUAUTIPUMEHEHHUE
54 KOHJIEHCATOPOB, KOMMPOBATHLHOTO

anmapara, CTpyHHOT0 pUHTEPA.
DnexTpocTaTHuecKas3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3a3eMIIeHUEEKTPOIIPUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiecTBOBaHUA. [ [OCTOSHHBINTOK.
Cuna toka. Hanpsxkenue.
Conporunenue.3akoHOMa st
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB.JIaboparopHaspadboTa
«M3ydyeHnecMeiaHHOTOCOS TUHEHUS
PE3UCTOPOB»

0.5

bubmuorexal [OK
https://m.edsoo.ru/ff0c74f0

57

PaboTanMOIIHOCTHAIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenua

bubnnorexal [OK
https://m.edsoo.ru/ff0c7838

58

3axoHOMaIS0IHOM(3aMKHYTO )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepennel[CuctouHnKaTOKan
€rOBHYTPEHHETOCOITPOTHBIICHUS

0.5

bubnnorexal [OK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHblitypok. KoHTponbHas
pabortanoreme" DnekTpoAMHaMUKa'"/
Bcepoccuiickas npoBepouHas paboTta

bu6nmnorexal [OK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0uaromuitypok
«QnekTpornHaMmuka»/Beepoccuiickas
poBepoyHas paboTa

bubmorexal [OK
https://m.edsoo.ru/ff0c88be

61

DNEeKTPOHHASATPOBOAUMOCTHTBEPIBIX
METaJUI0B. 3aBUCUMOCTD
CONPOTHUBIICHUSIMETAIIIIOBOT
TeMrepaTypbl. CBEpXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DIJIEKTPUUECKUUTOKBBAKYYME.

62 N 1
CBOMCTBaRIEKTPOHHBIXITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U

63 IIpUMeCHas poBoAUMOCTh. CBOMCTBA 1 Bbubmmorexal [OK
p—n-nepexona.llonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
pUOOPHI
DNEeKTPUUECKUUTOKBPACTBOPAXH

64 pacruiaBax 3JEKTPOJIUTOB. 1 bubmmorexal [OK
DNEKTPOIIUTUYECKAS AUCCOITUAITHS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEeKTPUYECKUMTOKB Ta3ax.

65 CamocTosiTenbHBINN 1 bubmmorexal [OK
HECaMOCTOSITEIbHbIHpa3psia. MoJIHUS. https://m.edsoo.ru/ffOc84ae
[Ina3zma
DnexTpuueckue nprudopsl U

66 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubmmorexal [OK
npuMeHeHue. [ IpaBunaTexHuku https://m.edsoo.ru/ff0c86fc
6€e30MacHOCTH
KonTponbHaspaboraro teme

67 «Qnexrpocraruka. llocTosHHBIN 1 bubmuortexal [OK
JJIEKTpUYECKU TOK. TOKM B https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIXCPEaax»

68 PesepBHblitypok.O000ma0IMilypoK 1o 1 bubnuorexkal [OK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBHIEEKOJIMYECTBOYACOBIIO 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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11KJIACC

Kosau4vecTBOo 4acoB JIeKTPOHHbIE
Ne Jlara nudpoBbIe
Temaypoka Kountpoabnsbie | IIpakTuyeckue p
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
[TocTosITHHBIEMArHUTHIMUX
1 B3auMoiercTBUE. MarHUTHOEIIOJIE. 1 bu6mmorexal [OK
BekropmarautHOMMHyKIMU. JInHN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarsuTHOENOJICTIPOBOJTHUKAC TOKOM.
5 OmnbIT DpcTena. 1 bu6nuorexal [OK
BzaunmopaeicTBHENPOBOAHUKOBC https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHas pabota «3yuenue 1 1 bubnuortexal [OK
MarHUTHOTOIIOJIAKATyIIKUCTOKOM https://m.edsoo.ru/ff0c98fe
JlabopaTtopHnasipabota
4 «ccnenoBaHueneicTBUs 1 1 bu6mmorexal [OK
MIOCTOSITHHOTOMAarHUTaHAPaMKyC TOKOM» https://m.edsoo.ru/ff0c9ac0
elCTBME MarHUTHOTO TOJIS Ha
5 f 0oBOIHUKCTOKOM. CHaAmMmepa 1 bubmorexal [OK
PoBoa ' pa. https://m.edsoo.ru/ff0c9df4
JleficTBMEe MarHuTHOTO MOJISI Ha
JBIDKYITYIOCS3apsHKEHHYIOUACTHITY.
6 1
Cwua Jlopenma. PaGoTa cutbt
Jlopenua
Bbu6nuorexal [OK
7 DnekTpoMarHuTHasuHyKius. [Totok 1 1
p AYEH https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

BEKTOPA 3JICKTPOMArHUTHOU
uHaykuun. D JCunaykimu. 3aKkoH
3JIEKTPOMArHUTHON MHIYKIIUU
®dapanes.JlabopaTopHaspadboTa
«MccnemoBanue sBJICHUS
3JIEKTPOMArHUTHOMUHTYKITHH)

NuaykTuBHOCTB. SBIEHUE

camouHaykiuu. 9J1C caMOMHAYKLINH.

3HepFI/IHMaFHI/ITHOFOHOJISIKaTYHIKI/IC
TOKOM.9H€KTp0MaFHHTH06 I10JIC

bu6mmorexal [lOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa u ux
NPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMAarHUTHL,AIIEKTPOJIBUTATEND,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHL],
WHIYKIIMOHHAATIEYb

10

O606manmuiypok «MarautHoe
1oJie. DJICKTPOMArHU THASTUHTYKITHSD

bubmuorexal [OK
https://m.edsoo.ru/ff0cab82

11

KonTponbraspaboramno teme
«Mar»uuTHoeIIoE.
DIIEKTPOMarHUTHASUHTYKIUS»

bu6mmorexal [OK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
kosneOanus.I'apmonnueckue
Kosie0aHus. YpaBHEHUE
rapMOHMYECKUXKOJICOAHHI.
[TpeBpaiieHresneprun

bu6mmorexal [OK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopnasipaboTa
«MccnenoBanne3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTHOT/UTMHBIHUTUUMACCHITPY32)



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Koneb6arenbupiiikoHTyp.CBOOOIHBIE
3JICKTPOMAarHUTHbIC KOJICOaHUs B
UJcaTbHOMKOJIC0ATeTbHOMKOHTYPE.
AHaNOrus MEXy MEXaHUYECKUMH U
3JIEKTPOMarHATHBIMHKOJICOAHUSIMH

bu6mmorexal [OK
https://m.edsoo.ru/ff0cb820

15

®opmynaTomcona.3akoH
COXpaHEHHUSIPHEPTUUBUICATTBHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmorexal [OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBieHnE03aTyXalOUIMX
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYeCcKHeKoieOanus. Pesonanc.
BrIHYKIeHHBICAIEKTPOMArHUTHBIC
KoJIeOaHus

bubmuorexal [OK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHbIITOK. CHHYCOUJAIbHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEePEMEHHOTOTOKA. AMILTUTYIHOEH
JIEACTBYIOIIEE3HAYCHUECUITBITOKAN
HaIpPSDKEHUs

bubmuorexal [OK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop.IIpousBoacrtso,
nepegaya u norpedieHue
3JIEKTPUYECKON SHEPTUU

19

YCTpoUCTBO U MPAKTUUECKOE
IIPUMEHEHUEDICKTPUYECKOT O3BOHKA,
TeHEepaTopa IMEPEMEHHOTIO TOKA,
JIMHUH JIEKTpolepenay

bu6mmorexal [OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOM3BOJICTBEIEKTPOIHEPT HH.
KynsTypa ncnonb3oBanus
AIIEKTPO3HEPTUUBIIOBCETHEBHOM



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHN3HU

MexaHn4YeCKUEeBOJIHBI, YCIIOBUS
pacnpoctpanenus.Ilepuona.Ckopocth

Bu6nuorexal IOK

21 pacrpoCTpaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHbIeNIPO10TEHBICBOTHBI

29 3Byk.CkopocTh3ByKa.l poMKOCTh bubnmnorexal [OK
3Byka.Bricorarona. TemOp3ByKka https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBICBOJIHBI, HX

23 cBoOMcCTBa U cKopocTh. [Ikana bubmmorexal [OK
5 eKTPOMATHHTHBIX BOH https://m.edsoo.ru/ffOccfe0
[TpuHIMIIBIPATUOCBSI3UN

24 TeneBuaeHus. Pa3ButuecpeacTs
cBs3u. Paguonokanys

o5 KonTponbnaspabora«Konebanusu bubmuortexal [OK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOEPACTIPOCTPAHEHHE

%6 CBETa B OJIHOPOJHOM Cpejie. bubnuotexal [OK
ToueunsliincTouyHUKCBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHuecBeTa. 3aKOHbI

27 oTpaxxeHus ceera. [loctpoenue brbmorexallOK

N https://m.edsoo.ru/ffOcd4e0

N300paXeHUMBIIOCKOM3EpKaJIe
[Tpenomnenue csera. IlonHoe

o8 BHyTpeHHeeoTpakeHue. I Ipenenbubii bubnuorexkal [OK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXeHUS

29 JlaGopaTtopnasipaboTta«l3mepenue bubnmnorexal [OK

MoKasaTeiid MpeJIOMJICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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Jlunser.ITocTpoennen3oOpaxeHUITB

30 nuH3e. Dopmyra TOHKOM JTUH3BI bubmmorexal 0K
- POPMY ’ https://m.edsoo.ru/ffOcddle
Y BeIn4YeHUEeIMH3bI
JlaGopaTopHnasipabora
31 «HUccnenoBannecBoiCTB
MN300paKCHUMBIINH3AX)
Hucnepcusiceera.CloxKHbIHCOCTAB
39 6enoro ceera. L{ger. JlaGoparopnas
pabora «Habintonenue aucrepcuu
CBETa»
33 WnTepdepenmmscrera. udpaxmms bubnuorexal |[OK
cBeta. ludpaknuonnas pemérka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTECBETOBBIXBOJIH. bubnuorexkal [OK
Ilonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTudecknuenpubopbInyCTpOicTBan
YCIOBUSANX0€3011aCHOTOTIPUMEHEHUS
I'paHUTIBITPUMEHIMOCTH
36 KJ1Iaccuyeckormexanuku.Iloctymnarsl bubnuotexal [OK
CIIeLIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHTEJIBHOCTH
OTHOCUTETHHOCTHOIHOBPEMEHHOCTH.
37 3aMeqIeHrneBpPEMEHUNCOKPAIIICHIE bubmnorexal[OK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEPTUAUUMITYIIbCPENATUBUCTCKON
38 qaCTI;uLI CBSIZI) MEIL:)CCI)I C DHEPTrueH u bubnmorexallOK
' P https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
39 KonTponbnaspabora«OnrTuka. bubanorexal [OK

OCHOBBI CIICLIMAJIbHOM TCOpUHU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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OTHOCHUTCIIBHOCTH»

®otonbl. opmynal lnanka. Jueprus u

Bu6nuorexal IOK

40
UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BAaHUE Eu6 LIOK
noIMoTEKA
41 oToaddexra.OnbITEA.T .
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbipoTodrddexra.YpaBHEHNE
42 9ﬁHI.HT£IH3, J?:Ib (1)0T03(11))(1)CKT3. brbmorexallOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnasrpaauna»dorodddexra
HaBneaunecsera.OnbiTeIl 1. H.
43 JleOGeneBa. XuMu4ecKoeACHCTBIE bubmorexal [OK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBETa
TexHuYecKkue yCTpoucTBa M
PAKTHYECKOCITPUMEHEHHE:
44
dboTo31eMEHT, GOTOIATIUHK,
coJIHeuHas0aTapesi, CBETOIUO/T
45 PemenunezagaunoreMme«1€MEHTHI bubmuorexal [OK
KBAHTOBOM OITHKM https://m.edso0.ru/ff0d0302
MonenbaromaTomcoHa. OTIBITHI
46 PezepdopnanopaccessHuo0-4acTHI brbmorexal [OK
peOPp p ' https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nuorexal [OK
47 IT b
OCTYIIAThI bopa https://m.edsoo.ru/ff0dOafa
Wznydyeruennoriomenue poToHOB
48 1| 1/11}1,: €Xxo eaTOM:(-:lO HOIfI()) OBHsI bubmmorexalJOK
PHTIEPEXO . & yp https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IPYyroi. Buapl criekTpoB
49 BonnossiecBoiicTBauacTUIl. BoJHBI bu6mmorexal [OK

ne bpoiura. Kopryckynsipao-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM1yan3M.CIIOHTaHHOEU
BBIHYKJICHHOE U3ITy4YEeHUE

50

OTKpBITHE paMOAKTHBHOCTH. OIBITHI
PesepdopaanoonpenenenniococraBa
PaaMOaKTHBHOTO H3ITy4CHUS

Bu6nuorexal [OK
https://m.edsoo.ru/ff0d0fd2

51

CaolicTBaanbda-,0eTa-,ramma-
u3ny4yeHus. Bousaue
PaaOaKTUBHOCTUHAKUBBIC
OpraHUu3MbI

52

OTKpBITHENPOTOHAUHENTPOHA.
W3oromsl. Anbda-pacma.
DNEeKTPOHHBIMUITO3UTPOHHBIOETA-
pacnan.l'aMma-uznydenue

bubanorexal [OK
https://m.edsoo.ru/ff0d1162

53

DHEPrusiCBSI3UHYKIOHOBBSIPE.

S nepubiepeakuuu. A nepHblil
peaktop.lIpoGiembl,iepCreKTUBEI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
SHEPreTHKU

bubanorexal [OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTPALMMAIIEMEHTAPHBIXYACTHLL.
Kpyrnsiii cron «@yHaaMeHTalbHbIE
B3auMOJIeUCcTBUs. ENMHCTBO
bu3HYECKONKAPTUHBI MUPaY

bu6mmorexal [OK
https://m.edsoo.ru/ff0d0e38

55

ITarsl PasBUTHUA aCTPOHOMUHU.
[TpuknagHOEMMHUPOBO33PEHYECKOE
3HAaYEHHE aCTPOHOMHUHU. Bun
3BE31HOroHe0a. Co3Be3aus, ipKue
3BE3/1bI, IUIAHETHL, UXBUIUMOE



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

,I[BI/I)KGHI/IC.COHHC‘IH&HCI/ICTGMa

56

Comnne.CotHeyHassaKTUBHOCTD.
NctounuksneprunCostHIan3Be3

57

3BE3 b1, UXOCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
nocie0BaTebHOCTU. BHyTpeHHEe
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABICHUSIONPOUCXOKICHUNN
3BOIOUMUCOIIHIIAN 3BE3]

58

Muneunsiillyre—namal anakTuka.
[Tonoxenue u aBmxenue CosHua B
lNanmaxruke. ['anaktuku. Y€pHbie
JBIPBIBSIIPaXTaJIaKTUK

59

Bceenennas.Paz0eranuerajiakThk.
Teopus bonpmoro B3peIBa.
PenukToBO€ n3nmyueHue.
MeraramakTka

60

Hepemennsienpob6iieMbl aCTpOHOMUU

61

KonrtponsHasgpaboTa«neMeHTbl
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuitypok.Ponbhuznkun
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH cdepax NesaTeTbHOCTH
YyeloBeKa

63

O6o6marmuitypok.Porsumecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOMHAYYHONKAPTUHEMHUPA




64

O6o06maromuii ypok. Posb
buznueckoTeopurBGHOPMUPOBAHUT
IpeCTaBICHUN 0 (PU3NIECKON
KapTUHEMHPA

65

O6o06maromuii ypok. Mecto
(U3UYIECKOMKAPTHHBIMUPABOOIIIEM
psIIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIXTIPEICTABICHUHOTIPUPOIC

66

PesepBHblitypok.MarautHoemnos:ze.
DNeKTpOMarHuTHasE UHIYKITUS

67

PeszepBHblitypok.Ontrka.OCHOBBI
CIIELUAIILHON TEOpUHU
OTHOCUTEJIBHOCTU

68

Pesepubritypok.KBanTtoBaspuszuka.
DNeMEHTHIACTPOHOMUUU
acTpoU3UKHU

bubanorexal [OK
https://m.edsoo.ru/ff0d1784

OBLIEEKOJIMYECTBOYACOBIIO
[TPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIETPEBOBAHUSIKPE3YJIBTATAMOCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa30BaTeJILHOMIIPOrPAMMBICPEIHEr000111er000pa30BaHus

10.1

JleMoHCTpHpOBaTh Ha TNpUMepax pojdb M MECTO (HU3UKU B
(GbopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHONTEXHUKUUTEXHOJIOT UM, BIPAKTUYECKONACSTETbHOCTH

Jmonen

10.2

YuuThIBaTh IPaHUIlBl MPUMEHEHHS U3YYCHHBIX (PU3UUYECKUX MOJEIICH:
MaTepuaidbHas TOYKa, WHEpIHAIbHAs CHUCTEMa OTCcUéTa, aOCOJIOTHO
TBEPAOE TEJO, UACATBHBIN T'a3; MOJEIN CTPOCHUS ra30B, JKUIAKOCTEH U
TBEPABIXTEI, TOUCUHBIMAIICKTPUYECKUIN3APS I-TIPUPEIICHUN

@HSHQCCKHXS&I{BH

10.3

Pacrnio3naBath Qu3nueckue siBiIeHUsS (MPOLECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYISIPHO-KHHETHYECKON TEOpHUU
CTPOCHHMS  BEIeCTBA M  JJIEKTPOAUHAMUKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBMKEHUE, CBOOOJHOE MajeHue
TeN, IBUKEHHE 10 OKPY)KHOCTH, WHEpLUsS, B3aUMOJACHUCTBHE TEI,
nudy3us,0pOyHOBCKOEABUKEHUE,CTPOCHUEKUTKOCTENN

TBEPABIXTEN, I3MEHEHNE00bEMATEINPUHATPEBAHNUN (oxuyaxaeHun),
TEIUIOBOE  paBHOBECHE, MCIApEHWE, KOHJICHCALUsA, IUIABICHHE,
KpUCTAJININ3alMs, KUIIEHUE, BJIAXHOCTH  BO3JlyXa, IIOBBIIICHHE
JaBJI€HMsI Ta3a IMpPU €ro HarpeBaHUU B 3aKPbITOM  COCYIE,
CBA3BMEXIyIIapaMeTPaMUCOCTOS HUATAa3aBU30ITpOLIECCaX;

BHCKTpI/ISaIII/IXTCJ'I,BSaI/IMO)IeI\/'ICTBI/IC?;apf[I[OB

10.4

OnuceiBaTh MEXaHWYECKOe JBIKEHHE, HWCHOJIb3ysd (uznueckue
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEpEMEIIEHNUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETHUYECKas DHEpIus,
NOTEHIMAJbHAsE JHEPrus, MeXxaHudeckas paloTa, MeXxaHHYecKas
MOIIIHOCTb; TP OMMCAHUH MPABUIBLHO TPAKTOBATh (PU3HMUECKUNA CMBICI
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAu€HUs M €IWHHULbI, HaXOAWUTh
(bopMyIIbI,CBSI3bIBAIOLINETAHHYIO (D U3UYECKYIOBETHUUHYCAPYTUMHU

BCIIMYMHaAMH

10.5

OnnceIBaThH HU3YUCHHBIC TCIIJIOBBIC CBOHCTBA TEI H TEIUIOBBIC




SBIICHUS, WCHOJb3ysd (U3UYecKHe BEJIMYMHBI JaBJICHHE rasa,
TEMIEpAaTypa, CpEIHsAs KUHETUYECKass JHEPrusi XaoTHYECKOIo
JBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHUyHasi CKOpPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss OJHeprus, pabora rasa,
KO3 (UIMEHT TOJE3HOr0 JEWCTBUS TEIUIOBOTO JBHUraTels; Mpu
OTNKCAaHUMIIPABHIBHOTPAKTOBATb(PU3MUECKUICMBICTT  HMCIIOJIb3YEMbIX
BEJIMYMH, ux 0003HAYCHHS u €IMHHULIBI, HaXO/UTh
(bopMyIIbL,CBI3bIBAIOIINEIAHH YIO(U3UYECKYIOBEITHUNHYCIPYTUMU

BCIIMYMHaAM

10.6

OnuceiBaTh M3yYEHHBIE DJIEKTPUYECKHE CBOWCTBA BEIIECTBA W
AIIEKTPUYECKUE  SABJIEHUS  (MPOLIECCHI), HCMONb3yd  (U3HUECKUe
BEJIMYUHBI: ANEKTPUYECKUIl  3apsl,  JJEKTpPUYECKOe  TOoJie,
HaMpsHKEHHOCTh  MOJIS, TMOTEHIHAN, Pa3HOCTh IOTEHIUAJIOB; TIpU
ONHMCAHUU TPABWILHO TPAKTOBATh (PU3WUCCKUI CMBICI UCITOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAUYEHHUS W €IUHUII, YyKa3blBaThb (OPMYIIbI,
CBSI3BIBAIOIIMEAAHHYIO(DU3NUECKYIOBETUYMHYCPYTUMHU

BCIIMYMHaAMH

10.7

AHAIM3UPOBATh (U3MUYECKHUE TMPOLECChl U  SIBICHUS, HCIOJIb3Ys
(u3UYeCcKre 3aKOHBI M MIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u Il 3akonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEpruu,
3aKOH COXPaHEHHUsSI UMITYJIbCA, PUHIIMIT CYNEPIO3UIIMU CUJI, TTPUHLIUIT
paBHOMpPAaBUsS HMHEPUUATBHBIX CHCTEM  OTCYETA;  MOJEKYJISAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpeHeld KWHETHMYECKOM HSHEPrMy TEIUIOBOIO JABMIKEHHMS MOJIEKYJI C
a0COJIIOTHOM TeMITepaTypol, MEPBBIM 3aKOH TEPMOJIWHAMUKH; 3aKOH
COXpaHEHHUs JJNEKTPUYECKOTO 3apsana, 3akoH KyioHa; mnpu 3TOoM
pa3INyaThCIOBECHYIO(OPMYIUPOBKY3aKOHA,eTOMAaTEMaTHUECKOE

BBIPpAXKXCHUCHU YCJ'IOBI/ISI(F paHI/ILILI,O6JIaCTI/I) MMPUMCHUMOCTU

10.8

O6I>$ICH$ITLOCHOBHBIerHHHHHLIHeﬁCTBHHMaMHH,HpI/I60pOBI/I
TCXHHUYCCKUX YCTPOﬁCTB; pas3j4atb  yCJIOBUA HUX 0€301acHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

10.9

BrimmonsaTe OKCIICPUMCHTEI IO UCCIICAOBAHHUIO (1)I/ISI/II-I€CKI/IX SIBJICHUN U
IIPOLIECCOB C MCIOJB30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; ITPU
sToM (GopMmyaupoBaTh MpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
AKCIIEPUMEHTA,COONPAThYCTAHOBKYU3TPEATIOKEHHOTO

060py,[IOBaHI/I}I,HpOBOI[I/ITBOHBITI/I(I)OpMyJ'II/IPOBaTLBBIBOJIBI

10.10

OCYH_[CCTBJIHTL nNpAMBIC W KOCBCHHBLIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BeJ'II/I‘-II/IH;HpI/I3TOMBLI6HpaTLOHTHMaHLHLIf/'ICHOCO6I/13MepCHI/I}II/I




I/ICHOJ'IBSOBaTBI/IBBeCTHBIeMeTO,Z[BIOHeHKI/IHOFpeHIHOCTefIHSMepeHHfI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (DH3UYECKMMH BEIMYMHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHH; TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYYCHHOW 3aBHCHMOCTH
(bU3HYECKUXBEITMYNHBBUICTAOTUITUT PAPUKOB,ICTATHBBIBOBIIIO

pe3yJibTaTaMUCCIIEI0BaHUS

10.12

Cobmtogate mpaBuiaa  0€30MacHOrO0  TpyAa MpH  MPOBEACHUU
UCCIICIOBaHUH B paMKaXx y4eOHOro 9SKCHEPHMEHTa, Yy4eOHO-
UCCIIE/I0BATEIIbCKOUUITPOCKTHON ICS T HOCTUCHCIIONB30BaHUEM

M3MEPUTENIbHBIXYCTPONCTBIIIA00pATOPHOT0000PYAOBAHUS

10.13

Pemate pacuéTHple 3a1a4M C SIBHO 33/JIaHHON (DPU3NYECKON MOJENbIOo,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IC 3aKOHbI W IPHUHLOMIIBI; Ha OCHOBC aHaJIM3a
yCJi0BUA 3aJa4uu BI)I6I/IpaTI) (1)H3I/I‘ICCKYIO MOACIIb, BBIACIATH
¢du3nyeckrue BEIMUUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IPOBOIUTHPACUETHIMOLIEHUBAThPEAIbHOCTHIIOIYY€HHOTO3HAYECHUS

(bu3nYECKOINBEINYNHBI

10.14

Pemate KaueCTBEHHbIE 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HEMPOTHUBOPEUHBYIOLETIOYKYPACCYKICHUICOTIOPOMHAN3YYEHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe NOpU  pelICHUMM Y4eOHBIX 3aad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUIS IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpEeTallud M MpPEJCTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHOM
MH(pOpMaLIU,I0TyYeHHOWNU3PA3TNYHBIXMUCTOYHUKOB; KPUTUIECKH

aHAJIM3UPOBATHIIONY4aEMYOUH(OPMALIUIO

10.16

[TpuBOIUTHEIPUMEPBIBKIIAIAPOCCUICKUXN3APYOEIKHBIX yUEHBIX -
(M3UKOBBPAa3BUTHEHAYKU,00bSICHEHUETPOILIECCOBOKPYKAIOIIIETO MUPa, B

Pa3BUTHEC TEXHUKHU U TEXHOIOTHI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B IMOBCEAHEBHOMU
JKU3HM T obecrieueHrs 6€30macHOCTH TPy OOpallieHuH ¢ IpuoopaMu
HTeXHquCKHMHYCTPOﬁCTBaMH,I[J'ISICOXpElHCHHfISI[OpOBL?[I/I

CO6J'IIOII€HI/I$IHOpM3KOJ'IOFI/I‘-ICCKOFOHOBCI{CHHHBOKPY)K&IOH_ICﬁCpCI[e

10.18

PaboTatp B rpymnme C BBIMOJIHEHUEM DPA3IUYHBIX COIMAJIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TpyMNIbl, palMOHAIBHO  paclpeneiTh
00s3aHHOCTH M IUJJAHUPOBATh JIEATENBHOCTh B HECTaHAAPTHBIX
CUTYallUsX,a/IeKBaTHOOIICHUBAThBKJIAIKaK JOTOM3yYaCTHUKOB

rpynnbIBpelIeHrepaccMaTpuBaeMopoOIeMbl




11 KJIIACC

Kon
IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM
MPoBePSIEeMOro iy
00pa3oBaTe/ILHOMNPOrPaMMBbICPEIHEr000111ero00pa3oBaHust
pe3yjabTara
JleMOHCTpHpOBaTH Ha TpUMEpax poiib W MECTO (U3UKH B
11 (GhOpMHUPOBAaHUKM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHONTEXHUKUUTEXHOJIOT UM, BIIPAKTUYECKOU IESTEIbHOCTH
JIFOJICH, [IETOCTHOCTHHETMHCTBOPU3NICCKOMKAP TUHBIMHIPA
Y4YuThIBaTh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (DU3UUYECKUX MOJICIICH:
11.2 TOYEYHBINIIEKTPUYECKUI3aPs A, A1EPHAIMOEIbaTOMA, HyKIIOHHAS

MO,Z[CJIB&TOMHOFOH,I[paHpI/IpeHIeHI/IH(i)I/IL’»I/I‘ICCKI/IX?»a,Ha‘I

11.3

PacrnioznaBath ¢u3nueckue sBIEHUS (MPOLECCH) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB  JJIGKTPOJAMHAMUKMA W  KBAaHTOBOM  (DM3HKH:
DIIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JIGHCTBHS  TOKa, B3aMMOJICHICTBHE  MAarHUTOB,
SNIEKTPOMArHUTHAs WHAYKIMS, JCHCTBHE MArHUTHOTO TIIOJIsi HA
NPOBOJHUK C TOKOM MW JIBWOKYLIMHCS 3apsill, dJIEKTPOMAarHUTHbIC
Koie0aHUsT W BOJHBI, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  MpeJoMieHue, wuHTepdepeHuus, audpakuus U
NOJISIPU3alusl CBETA, THUCIEPCHs CBETa, (OTOAIEKTpUUECKUil ddpdekt
(poroaddexT), cBeTOBOE MAaBICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEKTPaaTOMaBOJ0PO/Ia,eCTECTBEHHASTMICKYCCTBEHHAS

pPaanoOaKTHUBHOCTDb

11.4

OnucelBaTh  HU3y4EHHBIE CBOMICTBA  BEIIECTBA  (DIIEKTPUYECKHE,
MarHUTHbIE, ONTHYECKHE, DJIEKTPHUUECKYI0 IMPOBOAUMOCTh Pa3IMYHbBIX
cped) M DJEKTPOMarHUTHBIE SIBJIEHUS (IIPOLIECCHI), MCIOB3YS
¢u3nyeckue  BEIMYMHBL:  DJIEKTPUYECKMM  3apsa, cuia  TOKa,
AIIEKTPUYECKOE  HANpsSHKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh mnoteHimanos, DJIC, pabota Toka, MHAYKIMS MarHUTHOTO
noJisi, cuina Ammnepa, cuiia JIopeHna, HHIyKTUBHOCTb KaTyIIKH,3HEPT U
AIIEKTPUYECKOTO U MAarHUTHOT'O TIOJIeH, IepHoJl ¥ YacToTa KojeOaHuil B
KojeOaTeJIbHOM  KOHType, 3aps] W cuja ToKa B Ipolecce
TapMOHHMYECKHUX AIEKTPOMATHUTHBIX KoJeOaHuH, doxycHoe
paccTOsiHUE W ONTHUYECKAasl CWJIA JIMH3bI; NPU OMNMCAHUU IMPaBUIBHO
TpakToBaThb (U3NYECKUH CMBICT HCIHOJB3YEMBIX BEIUYHMH, HX
0003HaYeHH I TMHUIIBL; YKa3bIBaTh(hOPMYIIbI,CBA3bIBAIOIINE

JaHHYIO(U3NYECKYIOBEIUYMHYCIPYTUMU BEIMUNHAMU




115

OnuceiBaTh HN3YUCHHBIC KBAHTOBBLIC SIBJICHUSA U MPOLECCHI, UCIIOJIb3YA
(1)I/ISI/III€CKI/IC BCJIIMYMHBI: CKOPOCTb JJICKTPOMArHUTHBLIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrUsd MW HMITYJIbC q)OTOHa, nepuon
nmojypacmnaga, OSHEpIrus CBI3M ATOMHBLIX AACpP, IIPU OIHMCaHHUN
MMpaBUJIbHO TPAKTOBATb (bHBPI“ICCKPIfI CMBEICJI MCITOJIB3YEMbIX BCJIWYHH,
ux 00O3HAYeHUs u CAWMHUIBI; YKa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
IIaHHyIO(I)I/I?;I/I‘ICCKyIOBCJII/I‘-II/IHyCI[pyrl/IMI/IBeJII/I‘II/IHaMI/I,BbI‘II/ICJUITB

3Ha‘{eHI/I€@HBHQCCKOFIBCJ’H/I‘H/IHBI

11.6

AHanu3upoBath (puU3MYECKHE TPOLECChl M SIBJICHUS, HCIONb3YS
¢du3nyeckue  3aKOHbI M NpUHUMOBL  3akoH OMa,  3aKOHBI
[IOCJIEIOBATEIBHOTO W IAapajuIebHOTO COEJMHEHUs IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IPSIMOJIMHEHHOIO pacipOCTpPaHEHUS! CBETA, 3aKOHbI OTPAaXXCHUS CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHME  OHNHINTEHHA  JUIA
dorosdexra, 3aKOH COXpaHEHUS HHEPIUU, 3aKOH COXPAHEHMS
UMIIYJIbCA, 3aKOH COXPAHEHUS JJIEKTPHUYECKOro 3apsjia, 3aKoH
COXpaHEHHMs  MacCcOoBOIO  uucila, MnocTynartel  bopa,  3akoH
palMOAaKTUBHOIO  pacmajga; HOpuU 3TOM  Pa3jIMyaTh  CIOBECHYIO
(bopMyIHPOBKY3aKOHA,erOMaTeMAaTHYE€CKOEBbIPAKEHUENYCIIOBUS

(rpaHu1IbI,001aCTH ) IPUMEHUMOCTH

11.7

OnpenenﬂTLHanp ABJICHUCBCKTOPANHAYKIITUUMATHUTHOT'OTIOJIA

MIPOBOIHUKACTOKOM,CHIIBIAMITepaucuibl/lopeniia

11.8

CTpOI/ITL n  OIIHNChIBATH H306pa>1<eHHe, co3gaBacMo€C  ININIIOCKHM

3€pKajIoM, TOHKOMJIMH30M1

11.9

BBIOTHATE SKCIIEPUMEHTHI M0 UCCIEA0BAHUI0 (PU3UYECKUX SBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUI; pU
sToM (GopMyaupoBaTh MpoOieMy (3a7ady) W THUIOTE3Y Y4eOHOTO
AKCIIEPUMEHTA,COOMPAThYCTaHOBKYN3IIPEIOKEHHOTO

06OPYI[OB8.HI/I}I,HpOBOI[I/ITBOHBITI/I(I)OpMy.]II/IPOBaTLBBIBO,Z[LI

11.10

OcCylecTBisATh TpsAMBbIE M KOCBEHHBbIE H3MEpeHHs (PU3HMUYECKUX
BEJIMYMH;IPUITOMBBIONPATHONI TUMAIBHBINCIIOCOOU3MEPEHUS U

HUCIIOJB30BaTbU3BCCTHBICMCTO ABIOTICHKHUIIOT pCMHOCTCﬁHBMCpCHHﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C UCIOJIb30BAaHUEM
OpSIMBIX ~ M3MEPEHUH; TpPU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
(UKCUPOBATh PE3YNHTATHl TOJYYCHHOW 3aBUCUMOCTH (PHU3NUECKUX
BEITMYMHBBHICTAOTUITUTPA(PUKOB, 1ETaThBBIBOIBITIOPE3YIbTaTaM

HUCCIICAOBAaHUA

11.12

CoOmonate  mpaBuja  0O€30mMacHOr0  TpyZa HpH  [POBEICHUU




WCCIICIOBAaHUM B paMKax Y4eOHOTrO OKCIEpPUMEHTa,  y4eOHO-
U CCIIEIOBATEILCKOUUITPOCKTHONACATEIIBHOCTUC HCITOJIb30BAaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuéTHple 3aa4M C SIBHO 33JaHHONW (DPM3MYECKON MOJEIBIO,
HCIIOJIb3YA (I)I/ISI/I‘ICCKI/IG 3aKOHbBI WM MPUHOUIIBI; Ha OCHOBC aHaJInM3a
yCJioBUsA 3aJa4u BBI6I/IpaTB (bHBI/I‘-IGCKYIO MOJCIIb, BBIACIATH
¢bu3nyeckrue BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIPOBOIUTHPACUETHIMOLIEHUBAThPEAIbHOCTHIIOIYYEHHOTO3HAYECHUS

(bu3nYECKONBEINYNHBI

11.14

Pemarp KAueCTBEHHBIC 3a/1a4u: BBICTPanBAaTh JIOTUYECKHU
HEMPOTHUBOPECUUBYIOLIETIOUKYPACCYKICHUNCONOPONHAN3YUCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MNpu  pelIeHUHM Yy4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl TIOMCKa, CTPYKTYPUPOBaHUS,
UHTEpIpeTallud M MpeJACTaBIeHUs y4yeOHOM M Hay4HO-IOMYJISIPHOMN
MH(pOpMaLIHU,10TyYEHHONNU3PA3TNYHBIXUCTOUHUKOB; KPUTUUECKU

aHAJIM3UPOBATHIIONYyIaeMYIONH(DOPMAIIIIO

11.16

00BACHATHIPUHLIUIIBLACHCTBUAMALINH, IPUOOPOBUTEXHUUECKUX
YCTPOMCTB; pa3InyaThyCIOBUINX0€3011aCHOIOMCIIOIb30BaHUSB

HOBCEIHEBHOMKHU3HU

11.17

[TpuBOIUTHEIPUMEPBIBKIAIAPOCCUICKUXN3APYOEIKHBIX yUEHBIX -
(GU3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOILIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

11.18

Hcnonb30BaTh TEOpETUYECKHE 3HAHUS MO (PU3KMKEe B IMOBCEAHEBHOM
KHU3HU 17151 o0ecriedeHns 0€30MacHOCTH MU OOpallleH!uH ¢ TpubopaMu
UTEXHUYECKUMUYCTPONCTBAMMU,ISICOXPAHEHUA3JOPOBbSH

CO6J'IIOI[6HI/I$[HOpM3KOJ'IOFI/I‘-ICCKOFOHOBGZ[CHI/IHBOKPY)KaIOH_IeﬁCpe,[[e

11.19

PaGoraTe B rpymnme c BBIIOJHEHHUEM pPa3jIMUHBIX COLHUAIbHBIX POJEH,
IUIaHUpOBaTh ~ pabOTy  TIPYHNbI,  pPAlMOHAIBHO  PACHPENEIIATh
00s3aHHOCTM M IUIAHUPOBATH JEATEIbHOCTh B HECTaHJAPTHBIX
CUTYallUsX,a/IeKBaTHOOIICHUBAThBKJIAIKaK JOTOM3yYaCTHUKOB

rpyMIbIBpElIeHnepaccMaTpuBaeMONIPOOIEMbI




ITPOBEPAEMBIEDJIEMEHTBICOAEPKAHUA

10 KIIACC

Kon
pasneJa

Koanposepsiemoro
3J1eMEeHTa

HpOBepﬂeMbIeZ)JIeMeHTLI CoaepKaHusd

OU3NKAUMETOABIHAYUYHOI' OITO3HAHM A

11

®usznka — Hayka o npupoge. Hayunsie
METO/ABIIIO3HAHUSOKpYXKatolieromupa. Posib
JKCIEpUMEHTa M TEOpUM B  IIpolecce

MO3HAHUSATPUPOIBL. DKCIIEPUMEHTB(PU3HKE

12

MonenupoBanue (GU3NYECKUX SBICHUH H
npoueccoB. Hayunsierunoressl. Puznueckue

3aKOHBIMTEOPUH.] paHULIBINIPUMEHUMOCTH

buznyeckux 3aKOHOB. [TpunHumn
coorBercTBUs. Pomb W Mecro (u3HKH B
dbopmupoBaHUn COBPEMEHHOI Hay4YyHOU
KapTUHBI MUpA, B IIPAKTUYECKOI

JESATEIbHOCTUIIOACH

MEXAHHKA

#HHParHH#KITHEMATUKA

211

MexaHI/IqGCKOGHBI/I)KeHI/Ie. OTHOCHTENHHOCTH
MECXaHUYCCKOTOABUIKCHUA. Cucremaorcuéra.

Tpaexropus

2.1

2.1.2

ITepememenue,cKOpoCTh(CPEAHAACKOPOCTb,
MTHOBEHHAss  CKOPOCTb) M yCKOpPEHHE
MaTepUalbHOUTOYKU, UXTTPOECKIIUUHAOCH
CUCTEMBI KOOpJUHAT. Crnoxenue

NEPEMELIEHUIHCIIOKEHNE CKOPOCTEN

2.13

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEIHOE JBUJKECHHUE. I'padpuku
3aBUCUMOCTH KOOp/JUHAT, CKOpPOCTH,
YCKOpEHUS, IIyT! u IepeMEIECHUs

MaTepI/IaJ'IBHOI\/IITO‘—IKI/IOTBpeMeHI/I




2.14

CBobomHoenanenue. Y CKoOpeHHueCBOOOTHOTO

nmaacHus

2.1.5

KpuBonunerinoe nBrmxkenue. PaBHOMepHOE
JBUXKCHHC MaTepI/IaJIbHOﬁ TOYKH 10
OKPYKHOCTH. Y TTIOBAasICKOPOCTb,JINHEWHAS

CKOpOCTb. Iepuon u 4acTora.

LleHTpOCTpEMUTETHHOCYCKOPEHHE

2.1.6

Texnuueckue YCTpOMCTBA: CIIUJIOMETD,
JIBI>KEHUECHAPSIOB,IIEITHBICMPEMEHHBIE

nepeaayn

2.1.7

IIpakTnueckue paloThI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOIIECHUSAMEK YTy TAMU, IPOHICHHBIMU
TEJIOM 32  IOCJIEAOBATEIbHBIE  PABHBIC
POMEKYTKHBPEMEHUIIPUPABHOYCKOPEHHOM
JIBUKEHUHCHAYaJIbHOMCKOPOCTHIO, PaBHOM
Hy/110.MI3ydeHne IBMKEeH U IIAPUKABBI3KOM
KHUIOKOCTH. HBY‘ICHI/IG JABUXKCHUA TCJa,

OpOILIEHHOTOTOPU30HTAIBHO

2.2

#HParH# INTHAMUKA

22.1

IpuHumn OTHOCUTEIIBHOCTH INanmunes.
IlepBpnii 3akoH HeroToHa. HMHepumanbHbIe

CHUCTEMBIOTCUETA

2.2.2

Maccarena.Cuna. lIpuHiuncynepno3sunuu

CUII

2.2.3

BropoiizakonHsroToHaAIIIMaTepHAIbHON
TOYKMBUHEPLUAIBHONCUCTEMEOTCUETA
(UCO). Tpernit 3axkon HpioroHa  mms

MaTCpHAJIBHBIXTOUYCK

2.2.4

3aKOHBCEMHPHOTOTATOTEHUS. CHJla TAKECTH.

HepBaHKOCMI/IqCCKEUICKOPOCTB.BGCTCHa

2.2.5

Cunaynpyroctu.3akoH ['yka

2.2.6

Cunnarpenus.Cyxoerpenne. CuiiatpeHus
CKOJIbKEHHS W  CHJa  TpPEHUs  IOKOA.

Koaddummentrpenns. CunaconpoTuBieHus




MNPUABUKCHUUTCIIABXXKUIKOCTUNIIN I'a3€

2.2.7

HOCTyrIaTCJ'IBHOeI/IBpaH_IaTeJ'IBHoeI[BI/I)KCHI/IC

a0COMIOTHOTBEPAOTOTENA

2.2.8

MOMEHTCUIIBIOTHOCUTEIbHOOCH BPAIIICHHUS.
[Timevocuel. Y clioBUSpaBHOBECHUSITBEPAOTO
tenasICO

2.2.9

TexHuueckne  yCTpOMCTBAa:  NOIIMUITHUKH,

ABMIKCHUCHUCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckuepadoThl. U3yueHne1BUKEHUs
Opycka 10 HAaKJIOHHOM IUIOCKOCTH  IOJ
JercTBueMHecKoabkuxcuil. MccienoBanue
3aBHCUMOCTHCHIIYIIPYTOCTH,BO3HUKAIOIINX
BIe(QOpPMUPYEMOUITIPYKMHEU PE3UHOBOM
oOpasle, OT BEIMYUMHBI UX Jedopmanuu.
HccenenoBanueycioBUpaBHOBECHITBEPIOTO

TCJIa,UMCIOIICTOOChBPAILICHU S

2.3

##H#Pari##3AKOHBICOXPAHEHMABMEXAHUKE

MMiynibc  MarepualbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepUallbHBIX TOo4YeK. MMmOynabc cuibl U
M3MEHEHHENMITYIIbCcaTera

23 3akoH coxpaHenuss umnyiasca B HCO.

o PeakTuBHOEABHXKEHUE

2.3.3 PaboTacuisl

2.34 MOIIHOCTHCHIIBI

235 KunernueckassHeprusiMaTepuaIbHONTOUKH.

o TeopeMaoKMHETHYECKONIHEPI U
IlorenumaneHas SHeprusa. [loTeHnmanbHas

235 SHEPTUs yIIpyro nedopMupoBaHHOMH

o npyKuHbl. [loTeHIManbHAs DHEPrHs —Tena
BOJIN3UITOBEPXHOCTU 3EMIIU
[ToTeHIaTbHBIEMHETIOTEHITUAIEHBIECHIIBL.

937 CBsi3pb  pabOTHl HEMOTEHIMANBHBIX CHII  C

N3MCHCHHEM MEXaHHMYECKOH OHECPrun

CHUCTEMbI TECII. 3aKkoH COXpaHCHUA




MEXaHUYECKOMIHEPT U

2.3.8 YrpyruenHeynpyruecToIKHOBEHUS

239 TexHuuecKueycTponcTBa: IBUKEHUEPAKET,

o BOJIOMET,KOTIep,IPY>KUHHBITUCTOJIET
[TpakTudeckne paboTel. HM3ydeHuwe cBs3U

2310 CKOpOCTEH Tel TIpU HEYIpyroM yjape.

HCCJ’ICI{OB&HI/IC CBsA3HU pa6OTBI CHJIbI C

I/I3MGHGHI/ICMMCXaHquCKOﬁBHepF nn TCJ1a

MOJIEKYJIAPHASAOPUINKANUTEPMO/MHAMUKA

3.1

###Par###OCHOBBIMOJIEKY JIIPHO-KMHETUYECKOM TEOPUI

311

OcHOBHbIE HOJI0XKEHHS MOJICKYJISIPHO-
KUHETHYECKOU TEOPHH. BbpoyHoBckoe
newkenue. lupdysus. XapakrepaBrkeHUs U

B3 aI/IMO,I[eﬁCTBHanCTHHBCHleCTBa

3.1.2

Mopnen CTpoeHHsT Ta30B, KUAKOCTEH U
TBEPABIX Tel U  OOBSCHEHHUE  CBOWCTB

BCIICCTB aHaOCHOBCSTI/IXMO,Z[CJIeﬁ

3.1.3

Macca MOJICKYII. Koanuecrso BCIICCTBA.

[TocTostHHAs ABOTAIPO

3.14

TemmoBoepaBHoBecue. TemnepaTypaneé

usmepenue.lllkanaremneparypllenscus

3.15

Mounenb UIEeaTbHOTO rasa. OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KHHETUIECKOM

TCOPHUHUUACAIBLHOIO ra3a

3.16

AGcomoTHasTeMneparypakakmepacpeiHei
KHHETHYECKOWIHEPTMUTEIIIOBOT OIBHKEHUS

yactunrasa.lllkanaremneparyp Kenbruna

3.1.7

VYpaBuenne Kunanelipona — Menneneesa.

3akon/lampToHa

3.18

I"azoBBIe3aKOHBIL. FI301TpOIIECCHIBHICATTEHOM
ra3ecIioCTOSHHBIMKOJINYECTBOMBEIIECTBA:

U30TepMa,n30xopa, u3odapa

3.19

TexHuueckne YCTpOMCTBA: TEPMOMETD,

Oapometp




3.1.10

[IpakTnueckue paboTel. V3MepeHue wmacchl
BO3JlyXa B KJIACCHOM KoMHare. MccienoBanue
3aBUCUMOCTHMEkKAY ITapaMeTPaMuCOCTOSHHS

pa3pexeHHOrorasa

3.2

OCHOBBITEPMOJINHAMUKHN

3.21

Tepmoaunamuueckasicuctema. BHyrpenssis
SHEpPrus TEPMOJMHAMHYECKOW CHCTEMBI U

crroco0bIeé N3MEHEHUS

3.2.2

KonngectBorernoTsiupadbora. Buyrpennsis

SHEPIUAO0JHOATOMHOTI'OMI€CAaJIbHOrorasa

3.2.3

Buael Teronepenayu: TEMJIONPOBOJAHOCT,
KOHBEKIMA, U3JIydeHue. TermoéMKOCTh Tena.
YV neapHagITEINIOEMKOCTEBelecTBa. Pacuér

KOJIMYCCTBATCIIOTBIIPUTCINIONCPECIavC

3.24

IIepBblitzakonTepMoaguHamMuku. I Ipumenenue
IIEPBOTO 3aKOHa  TEPMOJIUHAMUKH K
u3onpoueccam. I papuueckasuHTeprIpeTanys

paboThIraza

3.2.5

TemnoBble MammHbl. [IpuHIMIBL  ACHCTBUS
TerIOBbIX MamuH. [Ipeobpa3oBaHus dHEPTUU
B  TemioBbix MammuHaxXx. KoadduuueHt
nosiesnorozeicTBus(nanee—KI1JI)

teroBoiimamnHbL. {uknKaproneroKII/]

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TeruioBeleIBUTATENN. DKOJIOTUYECKHE

POOJIEMBI TEIUIO3HEPTEeTUKU

3.2.7

TexHuueckne YCTpOICTBa: JIBUraTelb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIbHUK, KOHIAUIITUOHCD

3.2.8

[TpakTueckuepadboTsl. U3MepenueyaenpHoim

TETUIOEMKOCTH

3.3

#H##HParttH## AT PET ATHBIECOCTOSAHUSABEIIECBA.®A30BbBIE

I[NEPEXO/IbI




33.1

[Tapoo6pa3oBanuenxkonaeHcanus. Micnapenue
u KUIIEHUE. VYnenbHas TEIUIoTa
napooOpazoBaHus.3aBUCUMOCTHTEMIIEPATYPhI

KHUIICHUAOTAaBJIICHUA

3.3.2

AOCOIIOTHAIMOTHOCUTEIbHASBIAKHOCTD

BOo3ayxa.Hacelennslil map

3.3.3

TBépnoe Teno. Kpucrannuueckue namopgHsie
Tena. AHM30TPONMS CBOMCTB KPHUCTAJLIOB.
Kunkue KpUCTAJLIBL.

CoBpemeHHbIeMaTepHAIIb

3.34

[InaBnenne wu Kpuctaumzauus. Y AeJibHAs

TCIIOTAIlJIaBJICHH A. CY6J'II/IM8.I_II/I${

3.3.5

ypaBHeHI/IeTeHHOBOFOGELHaHCa

3.3.6

TexHUYECKHUE yCTPOWCTBA: THUTPOMETP H
NCUXPOMETP,  KaJOPUMETpP,  TEXHOJOTHH
MOJIY4YCHUSICOBPEMEHHBIXMATEPHAJIOB,BTOM

YUCJICHAHOMATCPHUAJIOB,MHAHOTCXHOJIOT'UH

3.3.7

IIpakTnueckue paloThI. H3mepenne

BJIA’JKHOCTHUBO3yXa

OJIEKTPOJJMHAMUKA

4.1

#H#HParH# I JIEKTPOCTATHUKA

411

OnexTpuzanuaTen. JIeKTpuuecKuiizapsa.sa

BUAA3JICKTPUICCKUX3aPA10B

412

IIpoBoaHMKY, JUDIIEKTPUKH "

MMOJIYIpOBOAHUKN

413

3aKOHCOXpaHeHI/IHBHCKTpI/I‘lCCKOFOBapﬂI[a

414

B3aumopeicrBuesapsnos.3akoHKynona

415

DneKTpuIecKoe moJie. HarnpsxénHnocTs
AIIEKTPUYECKOTO TIOJIAL. [IpuHnun
CyNneprno3uuu.JINHUMHAIPSYKEHHOCTH

SJICKTPHUYCCKOTO IMOJIA

416

PaGota cmi  3JE€KTPOCTATHYECKOTO  TIOJIS.

[Torennuain.Pa3zHocTbnoTeHIINATIOB

4.1.7

HpOBO,Z[HI/II(I/II/IIlI/IBJ'ICKTpI/IKI/IBHOCTOSIHHOM




aneKTpuyeckoM — mone.  JlusnexTtpuueckas

IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.

418 DNEeKTPOEMKOCTh  TUIOCKOTO  KOHJICHCATOpA.
OHeprus3apssKeHHOTOKOHIeHCcaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOTI,

419 AIIEKTPOMETP, IJIEKTpOCTATUYECKas 3aluTa,

o 3a3eMJICHHEIIEKTPOIIPUOOPOB,KOHICHCATOD,
KCEPOKC,CTPYUHBIUTIPUHTED

4110 [TpakTryeckue paboTHI. N3mepenne

3.]'[eKTpOéMKOCTI/IKOHI[eHCaTOpa

4.2

HHHPart#H#IIOCTOSIHHBIMDJIEKTPUUYECKMUTOK. TOKUB

PA3JIMYHBIXCPEJJAX

YcnoBus CYILIECTBOBAHUA IIOCTOAHHOI'O

421 anekTpuyeckororoka.Mcrounukuroka.Crmna
Toka.llocTosTHHBIATOK
422 Hanpsixenue.3akonOMaisiydyacTkanenu
T DNEeKTPUYECKOE COMPOTUBIICHUE. Y ICIbHOE
o COIIPOTHBIICHUEBEIIECTBA
424 [TocrenoBarensHoe, napauIebHOE,
o CMEIIaHHOECOETMHEHUETIPOBOTHUKOB
Paborasnexktpuyeckorotoka.3axon /[ xoyms
4.2.5
— Jlenna
4.2.6 MOIHOCTBIIEKTPUIECKOTO TOKA
anekTponBrkymas cuna (ganee — J/C) wu
427 BHYTPEHHEE COMPOTHBIICHHE MCTOYHHKA TOKA.
o 3axkoHOMaISIITOTHON (3aMKHYTOM )
anekTprdeckoiieny. KopoTkoe3aMbikanue
DneKTpoHHAas MPOBOANMOCTH TBEPABIX
128 METAJIJIOB.  3aBUCUMOCTH  COIMPOTUBIICHHS
o METaJJIOB oT TeMIepaTypEhl.
CBepXIIpoBOINMOCTh
429 DnekTpruueckuiTokBBakyyme.CBoiicTBa

SJICKTPOHHBIXITYYKOB




4.2.10

[TomympoBoiauku. COOCTBEHHASUIIPUMECHAS
MIPOBOIUMOCTBITONYITPOBOAHUKOB. CBOMCTBA

p-nnepexoxaa.llonynpoBoaHUKOBBICTTPUOOPHI

4211

OJIEKTPUYECKM ~ TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JMCCOLIMALIUS.

DIIEeKTPOIH3

4212

ONIeKTpUUECKU I TOK B rasax.
CaMOCTOSITEIbHBIE M HECaMOCTOSITEIbHBIN
pa3psa.Pa3inuHbIeTHIBICAMOCTOATEIBHOTO

paspsiaa.Mounnus. [1nazma

4213

TexHuueckue YCTpOMCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTaT, MCTOYHMKH  TOKa,
AJIEKTpOHArpeBaTeIbHbIE puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BaKyyMHBII JO/1,
TEPMUCTOPBI U ¢boTope3ucTopsl,

HOJ'IynpOBOHHHKOBBIﬁﬂHOﬂ,FaHLBaHHKa

4.2.14

[IpakTrueckue paboTHI. N3yuenne
CMEUIaHHOTO COEIMHEHUS PE3UCTOPOB.
N3mepenned ICucToYHNKaTOKaueroBHYTPEHHE
rocomnpotusienus. Habmoaenue

AIIEKTPOIIH3a

11 KJIIACC

Kon Koanposepsiemoro
pasaena 3JIeMEHTA

HpOBCpHeMbIe3JIeMeHTLI CoeprKaHusd

4

OJIEKTPOJJUHAMUKA

##HPartH#M AT HUTHOEIIOJIE.DJIEKTPOMAT'HUTHAANHAYKIUA

431

ITocTtossrHEIEMarauThl. BzanMmoaencreue

INOCTOAHHBIXMaroHuToOB

4.3

432

MarnutHoe Tmonie. BekTop MarHUTHOU
vHAyKuud.  [lpuHnunm — cynepro3uiuu.
JlunnumarnutHonuHaykmu. Kaptuna

JMHUWA ~ MarHUTHOM  WMHOYKUHMH  TIOJISI




IIOCTOSAHHBIXMarHuTOB

MaFHI/ITHOCHOJ'IerOBO,I[HI/IKaCTOKOM.
KapTHHaHHHHfIHOHHHHHHHOFO IMpsAMOoro

MMPOBOAHUKAN3AMKHYTOTI'OKOJIBLICBOT'O

433 MIPOBOAHMKA,KATYIIKUCTOKOM. OIIBIT
Opcrena.B3anmoaeiicTBUENPOBOIHUKOBC
TOKOM
434 CunaAmnepa,eéMOo1yIbMHAIIPABIICHNE
CunaJlopeHiia,e€mMoayabHHAIIPaBICHUE.
JIBr>keHre — 3apsUKEHHOM — 4acTHIBl B
435 OHOPOZHOM MAarHuTHOM mone. PaGora
cuiblJIopeHna
4.3.6 SIBneHnesneKTpoMarHu THOMMH TyKIIUN
437 [ToTokBEKTOpaMarHuTHOM MHIYKLIUH
O ACunayKIMN. 3aKOHAIEKTPOMAarHUTHOM
438 nnnykundapanes
BuxpeBoe anexkrtpuueckoe mnoine. OJIC
WHAYKIUUBIPOBOIHUKE, IBIKYILIEMCS
439 MOCTYIATEeNbHOBOJHOPOTHOMMATHUTHOM
nosue
4.3.10 [IpaBunoJlenua
NHayKTUBHOCTD. SIBII€HUECAMONHTYKIIAH.
4311
SJ1C camonHAYKIIH
DHEPrusMarHuTHOTOTIOJISIKATYIIIKHC
4.3.12
TOKOM
43.13 DJeKTPOMAarHuTHOEMOJIe
TexHHUecKkne yCTpOMCTBA: IOCTOSTHHBIC
MarHMrhl, AJNEKTPOMArHHUTHI,
4.3.14
AJIEKTPOIBUTATENb, YCKOPHUTENH
AJIEMEHTAPHBIXYACTULL, UHAYKIITUOHHASTIEYb
[IpakTuueckue paboThI. Nzyuenue
4315 MarHMUTHOTO TOJIA KAaTyIIKd C TOKOM.

UccaenoBanme OelCTBUA  MOCTOSIHHOIO

MarsurTa HapaMI(y'CTOKOM.I/ICCJ'ICI[OBE[HI/IC




HBHeHI/ISDJ'ICKTpOMaFHHTHOﬁHHﬂYKHHH

KOJIEBAHM A BOJIHBI

5.1

#HH#HPari#MEX AHUYECKUEUDJIEKTPOMAT'HUTHBIEKOJIEBAHU A

5.11

Konebarenprass  cucrema.  CBOOOIHBIE
KoJjeOaHus. I apMOHNYECKUEKOICOaHH S,
[lepuwon, wyacrora, ammauryaa u ¢asza

KoJe0auuii

5.1.2

[IpyxuHHBIEMasTHUK. MaTeMaTU4eCKUil

MassTHHUK

5.13

YpaBHEHHE TApMOHHMUYECKUX KOJICOAHHIA.
Kunemaruueckoe u JTMHAMUYECKOE

OIMCAHUEKO0JIE€0aTEIbHOT O ABUKEHUS

5.14

IIpeBpamenue SHEpruu IIpH
FapMOHUYECKHUX KOJICOAHUSX. CBs3b
aAMIUIATYIBI KoJieOaHui HCXOJIHOM
BEJIMYMHBICAMILIUTYJaMUKOJIe0aHnTeé

CKOPOCTUNYCKOPCHUS

5.15

KoneGarenbubiit  xontyp.  CBOOOIHBIE
AIIEKTPOMATrHUTHBIE KoJIEOaHMS B
UACaTbHOM  KOIEOAaTeNbHOM  KOHTYpE.
AHaOTHUS MEXIy MEXaHHYEeCKUMHU |
AIIEKTPOMArHUTHBIMU KOJIEOaHHSIMH.

®opmynaTomcona

5.16

3aKOHCOXpaHCHI/IHG)HepFI/II/IBI/I,[[eaJ'IBHOM

K0J1€0aTeJIbHOMKOHTYpE

5.1.7

By 1eHHbIeMEXaHUYECKUEKOIe0aH .
Pe3onanc. Pe3onancHas KpHUBasl.
BeHyx1eHHBIE AJIEKTPOMAarHUTHbBIE

KOJICOAHUS.

5.18

Ilepemennslii  TOK.  CHHYyCOMJAIBHBIN

nep €MEHHBINTOK.

5.19

MOIIHOCTh MIEPEMEHHOTO TOKA.
AMITUTYAHOEUAEHCTBYIOIIEE3HAUCHUE

CHJIBI TOKAUHAIIPSXKCHUA




5.1.10

Tpancdopmarop.lIponsBoactBo,nepenada
U TOTpeOJIeHNnEe AIEKTPUYECKONW SHEPTHH.
DKOJIOTMYECKUE PUCKU MPU MPOU3BOJCTBE
AIEKTPUYECKOMN SHEPIuu. Kynbrypa
HCII0JIb30BaHUSSIIEKTPOIHEPTUUB

HOBCEIHEBHOMKHU3HU

5.1.11

Texnuyeckue yCTpoWCTBa: celcmorpad,
IICKTPHUYCCKHI 3BOHOK, JIMHUH

aJIEKTpoIepeaay

5.1.12

[IpakTnueckue paboTsl. Mccnenosanue
3aBUCUMOCTH IepuoJia MaJlblX KoseOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEMUU3II0CIIEA0BATEIbHOCOECUHEHHBIX

KOHACHCATOPA,KaTylIKU UPE3UCTOPA

5.2

##HHPar#MEX AHUYECKHUEUSJIEKTPOMAT'HUTHBIEBOJIHBI

521

MexaHu4eckue BOJIHBI, YCJI0BHA
pacnpoctpanenus.  I[lepuon.  Ckopocth
pacnpocTpaHeHHss W JUIMHA  BOJIHBI.

Honep CUYHBICUTIPOJ0JIbHBICBOJIHEI

5.2.2

HiHPar###nTeppepenuusan uppakums

MEXaHHUYCCKHX BOJIH

5.2.3

3Byk.CkopocTb3ByKa.l poMKOCTB3BYKa.

Bricotatona. TemOp 3ByKa

5.24

ONEeKTPOMAarHUTHbIE  BOJIHBL. Y CIIOBUS
U3JIy4E€HUS  DJIEKTPOMArHUTHBIX  BOJH.
B3auMHasgopuentauuasekToposE, Buv

BBHCKTpOMaFHHTHOﬁBOHHeBBaKyyMe

5.2.5

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
OTpaKE€HHUE,IPEITOMIICHUE, TOJIIPU3aLIUS,
mudpakiums, wuHTepdeperiusa. CKOpOCTh

SJICKTPOMArdHUTHBIXBOJIH

5.2.6

[IIxana JJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHnedIEKTPOMarHUTHBIXBOJIHB

TEXHHUKEU OBbITY




5.2.7

[TpuHIUTIBIPAIUOCBI3UNTEICBUICHUS.
Panuomokanusi. DNEeKTPOMarHUTHOE

3arpsiI3HEHUEOKPYKAIOIIEH CpeJIb

5.2.8

TexHuyeckue ycTpoucTBa: MY3bIKaJIbHBIC
HHCTPYMEHTHI, YIbTPa3BYyKOBas
MUArHOCTHKAa B TEXHMKE W MEJIHULUHE,
panap,paIuonpuEMHHUK, TEIEBU30DP,

anTenHa,Tenedon,CBU-neun

5.3

HH#HParHHOIITUKA

5.3.1

[IpssmonuHeitHOepacpocTpaHeHHECBETa

BOJIHOpOAHOMCpeae.JlyucBera

5.3.2

OtpaxeHue cBeTa. 3aKOHbI OTPaKEHUS
cseta.llocTpoennen3o0paxeHnii BILIOCKOM

3epKaiie

5.3.3

[IpenomnennecBeTa.3aKOHBIIPEITOMIICHUS
CBeTa. AOCOJIFOTHBIA oKasareib

IIPEIOMIICHUS

5.34

ITonuoe BHYTpPEHHEE OTpakKCHHUE.
[TpenenbHbIYTOANOIHOTOBHYTPEHHETO

OTpaKCHUSA

5.3.5

Hucnepcus  cera. ClOXHBIH — COCTaB

6enoroceera. L{er

5.3.6

CobuparonmuenpaccenBarOIUETNH3bI.
TonkasnuH3a. POKYCHOEPACCTOSHUEN
OIITHYECKAas CWjla  TOHKOU JIMH3EL.
[TocTpoennen3oOpaxeHUIBCOOUPAIOITIX
n pacceumBaomux JuH3ax. Dopmyna
TOHKOMJIMH3EL Y BeJIMUSHNE, TaBAeMOe

JIMH30H

5.3.7

[IpenenpImpuMeHUMOCTUTEOMETPUIECKON

OIITHUKHA

5.3.8

Wutepdepeniuss  cBera.  KorepeHTHbIE
UCTOYHUKH. Ycnosusa HAOIIOIEHUSA
MaKCUMYMOB u MHUHUMYMOB B

UHTEp(PEPEHIINOHHONKApTUHE  OT JIBYX




CI/IH(ba?)HBIXKOFepeHTHI)IX HCTOYHUKOB

5.3.9

Hudpakmuss  cBera.  ludpakuuoHHas
pemérka. YciaoBue HaOIMIOACHUS TIABHBIX
MaKCHUMyMOB npu HaJICHAN

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TU(GPaKIUOHHYIOPEIIETKY

5.3.10

HOJIHpI/IBaHI/IHCBeTa

5.3.11

TexHudyeckue yCTpOWCTBA: OYKH, JIyIia,
doroanmnapar, MPOEKUUOHHBIA ammapar,
MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
ONnTUKa, AU (paKIOHHASIPEIIETKA,

HOJISIPOM]L

5.3.12

[IpakTuyeckne  pabOTHI N3mepenue
nokasarens npenomsienus. VccnemoBaHue
CBOMCTBU300paKECHUNBIIMH3AX.

Hab6nronenunenucnepcuucsera

OJIEMEHTBICIELIUAII

bHOMTEOPUUOTHOCUTEJILHOCTH

6.1

I'paHnnBl TPUMEHMMOCTH KJIACCUYECKOU
MEXAHMKHU. ITocrynarst TEeOpUu
OTHOCUTEJIBHOCTH: MHBAapUAHTHOCTh
MOAYJISICKOPOCTUCBETABBAKYYME,

MPUHIIUTTOTHOCUTEIbHOCTU DWHIIITEITHA

6.2

OTHOCHUTEILHOCTD OOJHOBPEMCHHOCTH.
3aMeI[J'IeHI/IC BPpEMCHU U  COKpAIICHHUC

JUIHBI

6.3

DHEPrusuUMITYJIHCCBOOOTHONYACTUIIBI

6.4

CBsI3bMacCBhICIHEPTUEHUUMITYITIHCOM
CBOOOIHOM YaCTUIIBI. ODHEPrHs TIOKOS

CcBOOOIHOM YaCTHIIBI

KBAHTOBAADU3UKA

7.1

#i#Par###JIEMEHTBIKBAHTOBOMOIITUKHA

711

®otonsl.dopmyna [TnaHkacBsI3UHEPTUU
dboTOHa C ero 4YacTOoTOW. OHEprus u

UMIyabc(hoTOHA




712

OTtkpriTHE U BcclenoBanne GotodddekxTa.

OIBITEI AT. Cronerosa. 3aKOHBI

dotorddexra

7.13

VYpaBHeHue OUHIITENHA VTS

doroaddekra. «Kpacnas TpaHUI

dotorddexra

714

JaBnenunecBera.OnbeITell . H. JIcOeneBa

7.15

XUMHYECKOENEHCTBUECBETA

7.16

TexHuueckneycTpoicTBa:(hOTOIICMEHT,
doTogaTyukK, COJIHEYHAast Oarapes,

CBETOIUOT

7.2

CTPOEHHMEATOMA

7.2.1

MonenpaTromaToMcoHa. ONBITE
PesepdopranonccienoBaHUIOCTPOSHUS

aroma. HHaHeTapHaﬂ MOJCIb aTOMa

71.2.2

IToctynatel bopa. N3nyuenue u
norjouieHue GoToHOB IpH IepexojeaToma
C  OJHOIO  YpOBHS  DJHEpPruM  Ha
npyroi.BuasicniektpoB.CekTpypoBHEi

9HEpruruaToMa Bogopoaa

7.2.3

BoaHosrle cBoiicTBa yactul. BoiHBI e
Bpoiins. KopmyckynsipHO-BOIHOBOI
nyanu3M. JupakiusdaeKTpOHOBHA

KpHUCTaJax

724

CHOHTaHHOGI/IBI)IHY)KIIGHHOGI/ISJ'Iy‘IeHI/IC.

YcTpolcTBOUNTPUHIUIPAOOTHLIAa3Epa

7.2.5

TexHUUeCKNeyCTPOMCTBA: CIEKTPAJIbHBIN
aHaJInM3(CIEeKTPOCKOIT ),J1a3ep,KBaHTOBBIH

KOMIIBIOTEP

7.2.6

[Tpaktnueckne  pabGotel.  HaGmionenue

JIMHENYaTOr OCIEKTpa

7.3

ATOMHOEAAPO

7.3.1

Metonsl  HAOMIOACHHWST W PETUCTPAIMH

SJICMCHTAPHBIXYaCTHUIL




7.3.2

OTKpbITHE  PAaAMOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuro cocraBa
paauoakTuBHOrO wu3nydyeHus. CBoiicTBa
anbda-,0era-,raMmma-usnydeHus. Biovsiaue

pPaaruOaKTUBHOCTUHAXKHWBBICOPTIaHU3MbI

7.3.3

OTkpbiTHE  OPOTOHAa W HEUTpOHA.
Hyxnonnass monens siapa [elizenbOepra —
NBanenko.3apsasapa.MaccoBoeuucio

sapa.30Tomnbl

734

Anbda-pacna. DNEKTPOHHBIH "
NO3UTPOHHBIA  OeTa-pacman.  [amma-
U3JIydeHrne. 3aKOHPANOAKTHBHOTO

paciiazia

7.3.5

OHeprusi CBA3M  HYKJIOHOB B  sIpe.

SAnepusiecunsl.JlepexTmaccoisapa

7.3.6

SInepuslepeakunu./leneHuencunTes3

anep

7.3.7

Slnepublii peakrop. TepMosIepHBICHHTE3.
[Tpobnembr " MEPCIEKTUBBI
STICPHONIHEPT e TUKH. DKOJIOTUIECKHEe

aCHEKTHIAICPHOUIHEPTETUKH

7.3.8

OnemeHTapHble  YacTtuipl.  OTKpbITHE
MIO3UTPOHA. OyHIaMEHTAIIbHBIE

B3aHUMOIENCTBUSA

7.3.9

TexHuueckue  yCTpoMCTBa:  JTO3UMETD,
KaMepa BuibcoHa, sAOEpHBIE  peakTop,

aroMHas bomOa

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue
TPEKOB 4acTuI| (o TOTOBBIM

¢doTorpadusam)

SJIEMEHTBIACTPO®U3MKU

8.1

Bun3sésanoroneba.Co3Be3nus, spKkue

3Bé3)II)I,HJ'IaHCTBI,I/IX BUIUMOCABHUIKXCHUEC

8.2

ConHeynascucreMa. Tl1aneTsI3eMHOIM




IPYIIIBL. IInaHeTBI-TUTaHTEI U uX
CIIyTHUKH,KapJIMKOBBICIITIaHEThL. Mable

TenaCoTHEYHOM CHCTEMBI

8.3

Comnme, dotochepa u  armocdepa.

CoTHEYHAsIaKTUBHOCTD

8.4

HctounuxaneprunComHuan 38E37

8.5

3BE3/1bl, UX OCHOBHBIE XaPAKTEPUCTHKU:
Macca, CBeTUMOCTb, paauyc, TeMIeparypa,
150, B3aHMOCBS3b. Huarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE3bl TJIABHOM  IOCIIEOBATEIBHOCTH.
3aBUCHUMOCTb«MaCCa—CBETUMOCTh» IS

3BE3ATTIABHOMIIOCTICIOBATCIIFHOCTH

8.6

Buyrpenneectpoenne3és3n. CoBpeMeHHbIE
OpPE/ICTaBICHUS O MPOUCXOXKICHUU U
s COTHIIaN3BE3 1. DTABKU3HH

3BE3]

8.7

Mneunsiii  Ilyte — Hama T'anakrtuka.
CnupanibHass  cTpykTypa [ amakTukwy,
pacupeneneHue 3BE€31, ra3a MW IBUIM.
[Tonoxxenne u gBuxenne ConHoa B
INanaktuke.llnockasucdeprueckas

HOACUCTEMBI alTakTUKA

8.8

Tuner ramaktuk. PaguoramakTuku U

KBa3apbl. YEpHBIEBIPHI BSApaXraJakTUK

8.9

Bceenennas.  Pacmupenue  BceeneHHOM.
3akoH XaO6ma. Paz0eranue rajakTuk.
Bospact u pamuyc BcenmeHHoi, Teopus
bonpmioros3peiBa.Moaenb«ropsaen

Bcenennoi».PenukroBoensiyueHue

8.10

Macmrabnass ~ ctpykrypa  BceneHHOIA.
Mertaranaktuka.Hepeménusienpooaemsl

ACTpOHOMUU




YYEBHO-METOINYECKOEOBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPUAJIBIIJIAYYEHUKA

» Guzuka. 10 kinacc. Mskumes I'. 4., byxosues b.b., Corckuii H.H.; non
penakiueiillappentreBoitH. A. AkiinonepHoeoOectBo«M3aaTenbcTBo

«IIpocBenienne»

METOANYECKUEMATEPUAJIBIJVIAYUYUTEJIA

®dusuka, 10 knacc/ Msaxumes I'.4., Byxosues b.b., Corckuit H.H. noa
penakuueillappentreBoitH.A.,Akiinonepaoeo6iecTBo«M31aTenbCTBO
«IIpoceemienuer,2024

METOANYECKUEMATEPUAJIBIIJIAYUUTEILA

1. YyeOnuk.®usuka, 1 0xnacc/Mskumesl . S.,byxosnesb.b.,CorckuitH.H. ox
penakuueillappentreBoiitH.A.,Akiinonepaoeo61iecTBo «3narenbcTBo
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4. TemaTHuecKECaMOCTOSATEIbHBIEUKOHTPOIbHBIEpa0oThIMOPu3uKe. 10

kiacc. / O.W. I'pomueBa.- M.: Dx3amen, 2017.



5. KogudukaTop 3meMeHTOB coepkaHus U TpeOOBaHMI K YPOBHIO MOATOTOBKU
BBITTYCKHUKOBOOIIE00pa30BaTeIbHBIX YUp XK ACHUM IIIAIpOoBeAeHUAB2 02401y
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