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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro 00Iiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TPeOOBaHW K pe3yJbTaTaM OCBOCHHS OCHOBHOW
oOpazoBaTenbHOM Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxe ¢ yd€ToMm
dbenepasibHOM paboyell mporpamMmbl BOCIHUTAHMUS M KOHIIEMIIMU MPENoJaBaHusl y4yeOHOTro
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yronMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanne mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAyyHOW KapTuHbl Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydeHun ux Qusmke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO mojxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpedoBanusamM PI'OC COO k miaaHUPyEeMbIM JIMYHOCTHBIM, TIPEIMETHBIM U
METanpeIMETHBIM pe3yjibTaTaM OOYyUYEeHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh peaTnu3aiuu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YUE€OHBIMU MpeaMmeTamu. B Heit
OTPENENISIOTCS OCHOBHBIE 1M W3y4YeHUs1 (U3UKH Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHusl, IUJTAHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTanpeIMeTHbIC, MpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (hu3MKu Ha 0a30BOM YpOBHE, B TOM

YHCJIe MMPEAMETHBIC PE3YNIbTAThI 10 TOAaM O0yUeHUS,

e cojepkaHue yueOHoro npeameta « Du3nKay 1mo rojgaM 00ydeHusl.

du3nka Kak Hayka O HambOojee OOIMX 3aKOHAX NPHUPOJBI, BBHICTyNHasi B KaueCTBE
y4eOHOTO mpeaMeTa B IIIKOJIE, BHOCHUT CYIIECCTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHU 00
okpyxaroieM Mupe. [IkonapHBIN Kype PU3NKKU — cUCTEMOOOpa3yIOMIUN 1JisI €CTECTBEHHO-
HAy4YHBIX y4e€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB
1 SBJICHUHN, W3y4aeMbIX XUMHEH, Ouosorueu, gusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHWUU OMNpeneNseT XapakTep M
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEpreTukd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, MOJYyYEeHHs] HOBBIX MAaT€pUAJIOB C 33/IaHHBIMU CBOICTBaMHU W Jipyrux. M3yueHue
(Y3UKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI MHUpa
oOy4Jaroruxcsi, B (OPMHUPOBAHUE YMEHUNM NPUMEHSTh HAyYHBI METOJ TO3HAHHS TIPH
BBITIOJTHEHUHU UMH Y4E€OHBIX UCCIIEIOBaHUMN.

B ocHOBY kypca Qu3uKu JJisi YpOBHSI CpeAHEro OOIIEro oOpa3oBaHMs TOJIOKEH Psif
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 HOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEM KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJAEPKUT MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCUYECKOMH,
TaK U COBPEMEHHOHN (U3HKHU.

Hoes cenmepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (U3MKU OOBEIUHEH
BOKpYT (pu3uueckux Teopuil. Benymum B Kypce saBiseTcs (popMUpOBaHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U MOJIE.

Hoes  eymanumapusayuu. EE€  peanusamusi  NpeanosiaraerT  MCHOJIb30BaHHE
I'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PA3BUTUA (UBHKHU C



pa3BuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUECKMMHM, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc QuU3MKH mpeamnonaracT 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHHYECKUX U TEXHOJOTMUECKHUX IMPWIOKEHUN HM3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes skonocuzayuu peanmsyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COACPKAHUA,
HOCBSIIEHHBIX HKOJIOTMYECKUM MTPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C Pa3BUTUEM
TEXHUKM W  TEXHOJIOTMHA, a Takke OoOCyXIeHus IMpoOleM  paluoOHaJIbHOTO
IPUPOIONOIB30BAHUS U IKOJIOTMUECKON OE30MaCHOCTH.

Crep:KHEBBIMU dJIEMEHTaMHU Kypca (PU3MKHU Ha YPOBHE CpeAHEro oOIero oopasoBaHus
ABISIIOTCS (pu3MUeckue Teopuu (PopMUpPOBAHUE MPEICTABIECHUNH O CTPYKTYpE MOCTPOECHUS
¢uznueckoil Teopuu, poiau (yHIAAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MIPUPOAE, PAHULIAX TPUMEHUMOCTH TEOPH, U1 OIIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AeSITeTLHOCTHBIN MOAX0J] B Kypce (PU3MKU peanu3yercsl Mpexe BCEro 3a
CU4€T OpraHu3alid SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommuxcs. Jns 6azoBoro
YPOBHSI Kypca (PU3MKH — 3TO HCIIOJIIb30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MporpaMMme Mo gpu3nuke oObeANHEHBI B
OOIMI CMHUCOK YYEHHUYECKHX MPAKTUYECKUX padoT. BrigeneHne B yka3aHHOM TepeyHe
7abopaTopHbIX pabOT, TPOBOAMMBIX JUISI KOHTPOJS M OIEHKH, OCYIIECTBISETCS
y4yacTHUKaMHU 00pa3oBaTeNIbHOTO Mpoliecca MCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHamieHust kabunera ¢usuku. [Ipum sTOM oOecrieunBaeTcs OBJIAJACHHE OOYYAIOIUMUCS
YMEHHUSIMH TPOBOJIUTH KOCBEHHBIE M3MEPEHUS, MCCIEIOBaHMs 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH U TIOCTAHOBKY OMBITOB 1O TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonpmioe BHHMaHue yAenseTCs PENICHHIO PacuéTHBIX M KayeCTBEHHBIX 3anad. [lpu
ATOM Ul Pacu€THBIX 3aj7[a4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SIBHO 3a/laHHON (pu3mveckon
MOJIETIBIO, MTO3BOJISIOIINE PUMEHSTh U3YUEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszzena Kypca, Tak ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienioB. [ KauecTBEHHBIX 3amad
MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHUS (U3MUYECKUX SBICHUU U
MPOIIECCOB B OKPY’KAOIIEH KU3HHU, TpeOyromre Bbioopa pu3ndeckor MOCNH I CUTyalluu
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBuu ¢ TtpeboBanusimu PI'OC COO k MarepHasbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHEro
o01ero oOpa3oBaHus TOJDKEH U3YydaThCs B YCIOBHSIX MPEAMETHOTO KaOnHeTa GU3UKH WU B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MpPEIMETOB €CTECTBEHHO-HAydyHOro Iukia. B
KaOuHeTe (U3MKU JOJKHO OBITh HeoOxoaumoe JnabopaTopHoe oOOpyAOBaHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MpOrpaMMe Mo (PU3uKe YYCHHMUECKHUX MPaKTHYECKHX paboT u
JE€MOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMOHCTpallMOHHOE 000py10BaHUE (POPMHUPYETCS B COOTBETCTBUM C IPUHIUIIOM
MUHUMAJIbHON JOCTATOYHOCTU U 00ECIEYNBACT MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe
1o (U3UKe KIFOYEBbIX JEMOHCTPALUN I UCCIAEIOBAHUS U3y4aeMbIX SBJICHUIN U MPOIIECCOB,
AMIUPUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHU.



JIaGopatopHoe 00opynoBaHUE ISl YYEHUUECKHUX MPAKTUYECKUX paboT popMUpyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBAETCS B pacuére OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI JJaOOPATOPHOrO OO0OpYIOBaHUS JOJKHBI OBITH
HOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKeE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

dbopMHpOBaHWE HMHTEpECa U CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY H3YYECHHIO
IPUPOBI, PA3BUTHE WX UHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJICTABICHUNH O HAYYHOM METOJe TNO3HaHUA U (HOPMUPOBAHHE
HCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIINUM SBJICHHSIM;

(opMHpOBaHME HAYYHOIO MHPOBO33PEHUSI KaK pe3yjbTaTa M3YyYEHHS OCHOB
CTpPOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpoBaHWE YMEHHN OOBSCHATH SIBICHHUS C UCIOJBb30BAaHUEM (PU3UUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(opMHpOBaHUE TPEACTABICHUH O poOMM (PU3MKU IS pPa3BUTUA  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUM.

JlocTmxeHne 3TUX Iiejeld obecreunBaeTcs pelieHueM CASAYIONIUX 3a7a4 B IPOIecce
M3y4eHHs Kypca (PU3UKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusI:

MpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O00mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIOYAs] MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOIUHAMHUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

(opMupoBaHHE YMEHUN TNPUMEHATh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS
(¢u3nyeckux SBICHUH B NPUPOJE U JUIsl NPUHATHS NPAKTUYECKUX pPEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOCHHME CIOCOOOB PEIICHMs] PA3IMYHBIX 3aJa4 C SBHO 3aJaHHON (PU3NYECKOU
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHue (PU3nUYecKon
MOJIEJIN, aICKBATHOM YCIOBUSM 3a/1a4H;

NOHUMaHUE (PU3HYECKUX OCHOB M MPUHIUIIOB JEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOILIYIO CPENY;

OBJIAJICHUE METOJAMHM  CaMOCTOSITEJIbHOIO  IUIAHUPOBAHUS W MPOBEICHUS
¢u3znyeckux  HKCIEPUMEHTOB, aHaldM3a W  HMHTEepOpeTrauuud  HUHpopmanmu,
ONpENEIEHUS JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

CO3JJaHUE YCIOBUM JUIsl Ppa3BUTUS YMEHUM MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢usuku (06a30BbI YpOBEHB) HA YPOBHE CPEIHETO 00IIETr0 0Opa30BaHUS
otBoauTcst 136 yacos: B 10 kinacce — 68 uacoB (2 yaca B Henento), B 11 kiacce — 68 yacos (2
yaca B HEJIEIIIO).

[IpennaraeMelii B mporpamme 1o (pu3nke NepedeHb JIaOOpaTOPHBIX M MPAKTUYECKUX
paboT sABIAETCS PEKOMEHJIOBAHHBIM, YUUTENb JIeJaeT BHIOOP TpOBeAcHHs 1a00paTOPHBIX
paboT 1 OMBITOB C YUETOM MHIMBUIYaTBHBIX OCOOCHHOCTEHN 00y4aroImuxcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbl U TEOpUU. [ paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOpMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBblE W I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMEIICHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BUkeHWE  MaTrepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIrHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mopgenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPaAKTEPHUCTUK
JBU>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue ABMKEHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue CKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
IIOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, cKoiapxeHus, kauenusi). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HNccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi »Heprusi MarepuaibHOM TOUku. Teopema 00 H3MEHEHUH
KUHETHUYECKOUN SHEPTUMU.

[TorenuumanbHas DHEPTHUA. [TorenmanbHas SHEPIUs YIIpYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManmpHas  SHEpPrust Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u paOOThI CHIIBI ¢ U3BMEHCHHEM MEXaHUYECKOW IHEPTUU
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, XHUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [locTosinnas Asoranpo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamMuueckass cucrema. BHYTpEeHHsASI 3HEpPrus TEPMOJIMHAMHUYECKOU
CUCTEMBI U cIOCO0BI e€ n3meHeHus. KomuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHOM mporecce. I[lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kodap@uiueHT moie3Horo
nevctBus TemwtoBod mamwuHbl. [{ukn KapHo m ero ko3¢ @duIMeHT MoIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeiaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEIMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckne yCTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npu moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKuil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
Onextpuyeckoe mnosie. Hampsok€HHOCTh anekTpuueckoro moiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 y4acTKa LEeMu.

DNEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOITHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 3JIeKTpudecKkoi 1enu. KopoTkoe 3aMbIKaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJIynnpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALINS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYECHUS U MaTepHraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenue amexTpoimsa.

MexknpeaMeTHbie CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBS3€ C KypcamMH MaTE€MaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, IKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJIEINb, U3MEPEHHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, UxX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMXKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC puOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMOD cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JIS IOCTOSHHBIX MarHUTOB.

MarnutHoe TI0JIe TOPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TIOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJ b U HalpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJjieHUE. J[BHokKeHUEe 3apsHKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl JlopeHna.

SIBieHMEe DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJBMXKYILNAA CHJla HWHAYKOMHU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »aiekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOWHYKLINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN SJIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHIYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpykVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux kojieOaHusiX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIHYKeHHBIE 3JIEKTPOMAarHuTHBIE KOJIeOaHusl.

[lepemennplii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYJHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: SIICKTPUYECKHUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (IIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOspu3aius, nudpakxius,
unTepdepenius. CKopocTh dIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesegoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTON KoJeOaHuH.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIli ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil Yyroja MNOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHuueckue yCTpoMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300pKEHUM B JIMH3aX.

Mopenu MUKpocKoIna, TeJIeCKona.

Habmronenne natepdepeHIny CBETA.

HaGmonenue nudpakiuu cBera.

Hab6nronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUILI0 MPU3MBI.

[Toydyenune ciexTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamoptsle pabomuol



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUU OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKoHBI

dotordexra. YpaBuenue DinmTeitHa st hoToddpdexra. «KpacHas rpaHuiar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIE cBOlicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HabGnronenue JIMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOLIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paanoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3Iy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB 4acTUIL (M0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Otanbl pa3Buths actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CIEKTpaldbHBbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUIN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CEeBEPHOTO MOJyIIapUs U SIPKHUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponp Gu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTUHE MHUPA, pOJib (U3HUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYecKoi KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 6a30Boro ypoBHsS B 11 kiacce OoCyIecTBIsIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpadyu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (PaKT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HA OCU KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOW MPUPOAE, ACHCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: wmarHuTHBIE TOJIOCA 3€MIIM, 3aJ€KM MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHIAYKIIMOHHAs I€4Yb, pajiap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenegoH, CBYU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHUKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULMENH JIMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECAX TIPakIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHHMTAPHOMN U BOJIOHTEPCKOU JIE€ATEIBbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3Nu4yHbIM cdepaM MpodhecCHOHATbHON IesTEeTbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B IpOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUA:
CaMOCTOATENLHO  (QOpMYyJNIMpOBAaTH W aKTyaJIU3UpOBaTh  MpoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh ILENH JEATeIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalM3a WUMEIOIIMXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HABBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHOU AESITENbHOCTH
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoO0pa3OoBaHUI0 M TPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 331aBaTh IApaMETPbl U KPUTEPUN PELLCHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMaAUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBISATh IOUCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a7lad ¢ coOmoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypcOCOEpeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI HHPOPMAIIUHU U LETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy nIpeCcTaBICHUS U BU3yaJIU3alUu.

KoMMyHHKAaTHBHBIE YHHBepPcaIbHble YYeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMH M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN KayKJOr0 WIEHA KOJUIEKTUBA;

OpPUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEro BKJIaJa M KaXJIOr0 yYaCTHHKAa KOMAaH[bl B
o0 pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUM HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHMIMH B 00JaCTH
(bu3KKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh  HAaBBIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PpE3yJbTaTOB U
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pELIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo (u3MKe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHUsI COOCTBEHHOM 3MOIIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBAThCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO IIEJIH H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIICCTBICHUU OOIICHHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuagbHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IpU PEeIICHUU PU3NYECKUX 3a/1aY;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBMKEHUE 10 OKPYKHOCTHU, HHEpLUS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAIMS, IUIABJICHUE, KPUCTAJLIA3AIMs, KUIICHUE,
BJIAKHOCTB BO3/1yXa, MOBBILICHUE JABJICHUS ra3a IIPYU €ro HarpeBaHuM B 3aKPHITOM
COCyle, CBf3b MEXIYy [apamMeTpamMyd COCTOSHHS Tra3a B H30mponeccax,
AJICKTPU3ALU TEJ, B3aUMOJICICTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3NYECKHE BEIWYHHBI:
KOOpAMHATA, IYyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHUE, Macca Telia, CUia,
HMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUA, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIIMUYHMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasd dHEPrUsi XaOTUUYECKOIO JABUKEHUS MOJIEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHUCTBUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(buU3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUMUHAM;

OIMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh IMOTEHIMAJIOB;
IpU OMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIOJIb3yEMbIX
BEITMYMH, WX OOO3HAUYCHWS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIIONb3Yys (PU3MUECKUe
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BceMUpHOTO TsaroTenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYJAPHO-KUHETUUYECKYKD TEOPUIO CTPOCHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO ABUKECHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHUE W yCIOBUS (TPAaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIOJB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISAThH MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, IIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nuIl ¥ TpadUKOB, AETaTh BBIBOABI IO PE3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO OSKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhle 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (hr3UUecKrue 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJy4YEHHOT'0 3HaueHUs (PU3NUECKON BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PaCCYXACHUW C OMOpPOM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHE ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTABJICHUS YUYEOHOW U HAy4YHO-MOMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyYaeMyto HH()OPMAIINIO;

MIPUBOUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYMNNbl, PAlMOHAIBHO PpACHpPENeisITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeamMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOMINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B TMPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (PU3UYECKUE SIBJICHUS (MPOIECCHl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PMBHMKH: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHasE WHAYKUWS, JAEHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3ddheKT), CBETOBOS AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pA3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCIOJB3YSd (U3UYECKUE BEITHMYUHBIL:
IEKTPUYECKUI 3apsl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ U 4YacToTra
KoieOaHul B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU OMUCAHWM MPABWIHLHO TPAKTOBATh (U3UUECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODMHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsAaa, 3aKOH COXPaHEHUs MAacCOBOTO YHWCIIA, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAMPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpU 3TOM
dbopmynupoBath MpobiieMy/3amadyy M TUIOTE3y Y4e€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYHWH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIMYMH B BUJE TAOJIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOJI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB W J1A0OPaTOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (DU3MYECKOW MOJENbIO,
UCIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BEIOWPATh (PU3UYECKYIO MOJECINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIe NIl €€ peIlleHus, MPOBOIUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpOH Ha H3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(buznueckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS y4€OHOW W HAyYHO-TIOMYJSIPHOM MH(pOpMalUH, MOITYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAaIUUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA WX O€30MacCHOTO MCTOJIh30BAHUS B MMOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTaTh B TpymHme C BBHIMOJHEHHEM pA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNMBl, PAlMOHAIBHO PpACHpEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOn POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
OCHOBHBIE BHJbI
HanmenoBanue KoanuecTBo yacos
HECATCJIBbHOCTH oﬁyqalonmxca 3JIeKTpOHHbIe (Ill/ltl
Ne i/ pa3aesioB U TeM
Koutpoasubie | IlpakTuyeckue o0pa3oBaTe/bHbIE [
IporpamMmmaI Bcero
padoThI padoTsbI

Paznen 1.

PU3NKA U METOJbI HAYYHOI'O IIO3HAHMUA

1.1

duzuka u METObI
Hay4YHOTO MTO3HAHUS

W3yuenne HayuyHBIX
(3MIUPUIECKUX I TEOPETUIECKUX )
METO/IOB IIO3HAHUS OKPY’KAIOIIETO
MHpa.

OO6cyxIeHne TPaHHMIT
NPUMEHUMOCTH (hU3UUECKUX
3aKOHOB U TEOPUH.

Pa6ora B rpymme no moaroToBKe
KOPOTKHX COOOIICHHUI O POJIH U
MecTe (U3NKH B HAYKE U B
MPAaKTUIECKOH NeTeTbHOCTH
JoJei.

JleMOHCcTpanus aHaJIOrOBbIX U
UPPOBBIX H3MEPUTEITBHBIX
IprOOPOB, KOMIIBIOTEPHBIX
JTATYUKOB.

OcBoeHHE OCHOBHBIX MPUEMOB PaOOTHI

¢ uudpoBoii 1adboparopuei mo dusnke
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Hroro no pazneny




Pa3zgen 2. MEXAHUKA

2.1

Kunematuka

IIpoBenenue sKkCriepUMEHTa:
H3y4eHHe HEPAaBHOMEPHOTO
JIBUKEHUS C LENBIO ONPEENICHUS
MTHOBEHHOH CKOPOCTH;
UCCIIEAOBAaHUE COOTHOLLIEHHUS
MEXIy MyTAMH, IPOIIEHHBIMHI
TENOM

3a [0CJIEI0BATEIbHBIE PABHBIE
MIPOMEKYTKH BpEMEHH IpH
PaBHOYCKOPEHHOM JABKCHUU

C HA4aJIbHOM CKOPOCTHIO, paBHOM
HYJII0; U3y4YeHHUE IBIKCHUS IIapHUKa B
BSI3KOM ’KHUAKOCTH; U3YUCHHE
JIBIDKEHUS TeJia, OpOIIeHHOTO
TOPHU30HTAIBHO.

OOBsCHEHHE OCHOBHBIX
MIPUHLUIIOB JIEHCTBUS
TEXHUUECKHUX YCTPOUCTB, TAKUX
KaK: CIIMJIOMETP, LIETHbIE U
peMEHHBIE NIepejaun JBUKCHMUSL; U
ycIoBUi uX 6€30MacHOTr0
HCII0JIH30BaHUS B TOBCEHEBHOM

JKU3HU.

Pemienne pacu€THbIX 3a71a4 € ABHO
3aIaHHOHN (PU3NIECKON MOJIETTBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX
(hopMyn KHHEMaTHKH.
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[Toctpoenne wu ananus
TpauKOB 3aBUCUMOCTEH
KHHEMATUYCCKUX
BEJIMYMH OT BPEMCHU

JUI pPaBHOMEPHOTOU
PaBHOYCKOPEHHOTO MPSMOINHEHHOTO
JIBYDKCHHSI.

PacnosnaBanme hr3ndeckux
SBJICHUI B y4COHBIX OIBITAX U
OKpY’Karollen )KU3HU:
paBHOMEpHOE H
PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE ABM)KCHUE,
CcBOOOIHOE MMaJIcHHE TE,
JBIYKCHHE 110 OKPYKHOCTH.

Omnucanue MEXaHHIECKOro
JIBUKEHMS C UCIIOJIb30BaHHUEM
(hM3NIECKHUX BEITMYNH:
KOOpJUHATA, MyTh,
nepeMeneHue, CKOpoCTh,
YCKOpCHHE.

Pa6ota B rpynmax npu
IUIAHUPOBAHUH, TPOBEACHUH U
MHTEPIPETALHNN PE3YIbTATOB
OTIBITOB M aHAJIN3E
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB

nHpopManuu 1o Teme

2.2

JluHaMuka

CpaBHeHue Macc
B3aUMO/ICHCTBYIOMINX TEJL.

N3ydeHue 3aBUCUMOCTH CHJIBI
YHPYTOCTH OT 1e(hOpMaIInu;
CpaBHEHHE CUJI TPEHUSI OKOS,
Ka4eHUs U

CKOJIBXKCHUSI.

OO0BsACHEHNE HEBECOMOCTH.
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[IpoBenenue s3xcniepuMenTa:
HCCIIeTOBaHHUE 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAIOLIUX B
py>KAHE

U PE3NHOBOM 00pasIie, OT HX
nedopmanny; n3ydeHNe IBIKCHUS
Opycka 1o HaKJIOHHOH IUIOCKOCTH;
HCCIIeIOBaHUE YCIOBUI
paBHOBecHsI TBEPIOTO Tea,
HMEIOIIETO OCh BPAICHUS.

OOBsACHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO IBHKCHUS,
CBOOOIHOIO MMaCHMS TEI,
JIBUYKCHUS 110 OKPY)KHOCTH Ha
OCHOBe 3aKOHOB HbioTOHa,
3aKOHA BCEMHPHOTO

TATOTCHUA.

OObsiCHEHHE OCHOBHBIX
MIPUHIUIIOB JIEHCTBUS
MOJILIUITHUKOB U UX
MIPaKTUYECKOIO NPUMEHEHUSI.

OOBsICHEHHE NBHKEHUS
HCKYCCTBEHHBIX CITyTHHUKOB.

Perrenue pacq€THBIX 33124 C SIBHO
3aJJaHHOH (HYU3UIECKOI MOICITBIO

C HCTI0JIb30BAaHUEM OCHOBHBIX
3aKOHOB U (pOpMYIT IMHAMUKH.

PacniosHaBanme pu3nIeckux
SIBIICHUNA B y4COHBIX OMBITAX U
OKpY>KarouleH KU3HU: UHEPLIUS,
B3aMMOJIEHCTBHUE Te. AHATN3
(hU3UYIECKHX MPOIECCOB U SIBICHUN




C UCITIOJIb30BAHHECM 3aKOHOB U

MPUHIUIIOB: 3aKOH BCEMHPHOTO
Tarorenus, I, II um III 3akoHBI
HeroToHa, IPUHIWI CYTIEPIIO3UIIH
CWJI, TPUHIUIN PaBHONPABHOCTH
HMHEPLHATBHBIX CUCTEM OTCU&Ta

2.3

3aKOHBI COXpaHEHUs B
MeXaHHUKe

[IpoBenenue s3xkcriepuMeHTa:
n3ydeHHe a0COIFOTHO HEYTIPYTOTO
yZapa ¢ IOMOIIBIO IBYX
OJIMHAKOBBIX HUTSHBIX MassTHUKOB;
UCCJIeJOBAaHHE CBSI3U PabOThI CHIIBI
C U3MEHEHUEM MEXaHUYECKOU
SHEpIUu Teja Ha IpuMepe
pacTsDKEHUS PE3NHOBOTO JKI'yTa.

Ouenka a0COIIIOTHBIX U
OTHOCUTCJIbHBIX HOFpeHIHOCTeﬁ
H3MepeHnH PU3NUECKUX BETHNYHH.

Pemenne pacyéTHBIX 337124 C ABHO
3aJaHHOM (PU3UIECKOI MOJIEIIBIO C
HCIOJIb30BAHMEM OCHOBHBIX
3aKOHOB U (POPMYJT TMHAMHUKH
3aKOHOB COXPAHEHHSL.

Pemenue kauecTBEHHBIX 33/1a4 C

OIIOPOH Ha U3y4YEHHBIE B pa3Jielic

«MexaHHKay 3aKOHBI,
3aKOHOMEPHOCTH U (pru3nueckue
SIBJICHU .

OnucaHne MEXaHUYECKOTO JBU)KECHUS
C MCITONIb30BaHNEM (QU3UIECKUX
BCJIMYMH: UMITYJIBC TCJIA,
KHHETHUYCCKAasA SOHCPIrus,
TMOTCHIIAJIbHAS DOHEPT U,
MEXaHHYCCKast pa60Ta, MEXaHHU4YECCKaAa
MOIIHOCTb.
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AHanu3 GU3HYECKUX TPOIIECCOB U
SIBJICHUH C UCTIOJIb30BAHUEM
3aKOHA COXPAaHCHUS MEXaHUYECKOM
9HEPTHHU, 3aKOHA COXPAHCHUS
HMITYJIbCA.

OOBsICHEHE OCHOBHBIX
MPUHIUIIOB AEHCTBUS U
MPaKTHYECKOTO IPUMEHEHUS
TEXHHYECKHUX YCTPOHUCTB, TAKHX
KaK: BOIOMET, KONEP, IPYKUHHBIN
MHCTOJIET.

OOBsCHEHHE [ABIKECHHS pakeT ¢
OTopoi Ha M3y4YCHHBIE (U3HUECKHE
BEJINYMHBI ¥ 3aKOHBI MEXaHUKH.

Hcnonp30BaHue P MOATOTOBKE
COO0OIIeHNH O TPUMEHEHUH
3aKOHOB MEXaHHKH COBPEMEHHBIX
nH(OPMALIMOHHBIX TEXHOJIOTHI
JUIS TIONCKA, CTPYKTYPHPOBAHHS,
HHTEPIPETaluy U MPECTaBICHUS
nHPOPMALNH, KPUTHIECKUN
aHaJIM3 MOoTy4aeMoi HH(OpMALIH
ITpoBenenne KOCBEHHbBIX
U3MEPEHUH, UCClIeIOBaHUM
3aBUCHMOCTEH (U3HIECKUX
BEJINYMH, IPOBEPKA
MPEeAI0KEHHBIX THIIOTE3.

Hroro no pazneny

18

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBBI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH

[IpoBenenue s3xcriepuMeHTa:
OTIpe/IeJICHNE MacChl BO3yXa B
KJIAaCCHOM KOMHATe Ha OCHOBE
n3MepeHuit 00bEMa KOMHATHI,
JIaBJIEHHS M TEMIIEPATYPHI BO31yXa
B HEMi; MCCIICIOBAHUE 3aBUCHUMOCTH
MeX1y apaMeTpaMu COCTOSHUS
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Pa3pexkeHHOro rasa.

OreHka aOCOIMIOTHBIX 1
OTHOCHTEJIbHBIX MOTPENIHOCTEH
HU3MepeHn il PU3NIECKUX BETHUKH.

OO0BsCHEHHE OCHOBHBIX
MIPUHIIMIIOB AEUCTBUI TEpMOMETpa
1 6apoMeTpa U YCIOBHI UX
0e30I1aCHOTO UCITOIB30BAHUS B
MOBCETHCBHOM KH3HU.

PacnosnaBanme hru3ndaeckux
SIBJICHUH B Y4€OHBIX OIBITaX U
OKpYXKaroUlel KU3HU:
muddy3us, OpoOyHOBCKOE
JIBIDKCHHE.

OnucaHue TEIIOBBIX
SIBJICHHM C
HCIIOJIb30BAHUEM
(hU3NUECKHUX BEINYHH:
JIaBIICHME rasa,
TeMIepaTypa, CpeIHssI
KUHETHYECKAs SHEPTHsI

Xa0THYCCKOT'O ABUIKECHUSA MOJIEKYII,

CpeIHEeKBaIpaTUIHasi CKOPOCTh

MOJIEKYT.

AHanmu3 GpU3NIECKHX MIPOIECCOB H
SIBJICHUH ¢ ucnojib3oBanueM MKT,
ra30BBIX 3aKOHOB, CBSI3U CPEIHEH
KHUHETUYECKOU SHEPTUU TEIIIOBOTO
JIBIKEHUSI MOJIEKYJT C a0COTIOTHOM
TeMIepaTypo.

Perrenue pac4€THBIX 337124 C SIBHO
3aIaHHON (PU3UIECKON MOJIETTBIO




C UCIT0JIb30BaAaHUCM OCHOBHBIX

noyioxxennit MKT, 3aKkoHOB 1
(hopMysT MONIEKYITIAPHOH (DU3UKH.

Pa6ota B rpynnax npu
TUTAHUPOBAHUH, IPOBEACHUU U
MHTEPIPETALNH PE3yIbTaTOB
OTIBITOB ¥ aHAJIN3E
JOTIOJTHATENEHBIX HCTOYHUKOB

nH(opManuy 1o Teme.

3.2

OCHOBBI
TEPMOIUHAMUKHU

10

IIpoBenenue JKCIIEPUMEHTA!
A3MEPEHUE YAEIBHOMI
TEIIOEMKOCTH BELIECTBA.

Onenka abCOFOTHBIX n
OTHOCHTEIIBHBIX MIOTPEITHOCTEH
M3MepeHNH PU3NIECKUX BETHIHH.

N3yuenue Mmozpeneit napoBoit
TypOMHBI, ABUTATEINS] BHYTPEHHETO
CropaHusi, peaKTUBHOTO JIBUTATEIIS.

OOBsICHEHHE TPUHITUIIOB JCHCTBUS U
YCIOBHIA 0€30MACHOTO UCTIOTH30BAHUS
B [I0BCEIHEBHOM KM3HHU JIBUTaTEIS
BHYTPEHHETO CTOPaHUs, OBITOBOTO
XOJIOUITbHUKA, KOHTUITHOHEPA.

OnucaHue CBOMCTB Tl U
TEIJIOBBIX SIBJICHUH C
HCTIOJIb30BaHUEM (DU3NICCKUX
BEJIMYMH: JIJaBJICHHE ra3a,
TeMIleparypa, KOJTHIECTBO
TEIUIOTHI, BHYTPCHHSIS JHEPT U,
pabora rasa.

Pemienne pacu€THbIX 3a71a4 € ABHO
3aJJaHHOH (PU3MIECKOI MOJIEIBIO C
HCIOJIF30BaHUEM OCHOBHBIX
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3aKOHOB U (pOpMyYIT MOJIEKYISIPHOM
(DU3UKK 1 TEPMOITMHAMMKH.

Pelienue kauecTBEHHBIX 3314 C
OHOPOﬁ Ha U3YUYCHHBIC B pa3aciie

«MozekynsapHas Gpu3nKa 1
TEePMOANHAMHUKA) 3aKOHBI,

3aKOHOMCPHOCTH U (1)H3I/I‘~ICCKI/IG
SIBJICHUA.

Pabora B rpynmax npu aHanuze
JOIIOJTHUTCIIbHBIX UCTOYHHUKOB
nHdopmanuu no Teme.

33

ArperatHbie COCTOSIHUSI
BelecTBa. Pa3oBbie
epexobl

[IpoBenenune JKCIIEPUMEHTA:
HA3MEpEHHUE OTHOCHUTEJIbHOU
BIIQXKHOCTH BO3/1yXa.

OrneHka a0COIIOTHBIX H
OTHOCHTEIbHBIX MIOTPEIIHOCTEH
HU3MEPEHUI (PU3UUCCKUX BEITUIHH.

N3ydenue cBONCTB HACHIIEHHBIX
MapoB, CIOCOOOB U3MEPEHUS
BIIAYKHOCTHU

Habnromenue xuneHus npu
MTOH>KEHHOM JIaBJICHUH, HATPEBaHUS
Y TUTaBIIEHUS] KPUCTAIUTHYECKOTO
BEIIECTBA.

OO0BsCcHEeHNE TPUHITUIIOB
JIEHCTBUSA M yCIIOBHI 6€3011aCHOTO
MCIIOJIb30BaHUs B IIOBCEAHEBHOI
’KU3HU TUTPOMETpa, ICUXPOMETPA,
KaJIOpUMeTpa.

W3y4yeHue TeXHONOT Ui 0JIy4eHUs
COBPEMEHHBIX MaTEPUAIIOB, B TOM
4KCJIe HAHOMATEPHAJIOB.

Pemenue paC‘-IéTHBIX 3aJ1a4 C ABHO
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3aIaHHOHN (PU3NIECKON MOJIETIBIO C
MCIIOJIb30BaHHEM YPaBHEHUsI
TEII0BOro OajaHca.

Pelenne kauecTBEHHBIX 337134 C
OIIOpOH Ha U3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUIECKIE

SBJICHHS I10 TEMCE.

PacniosnaBanue pusznueckux
SIBIICHUI B YYCOHBIX OTBITAX U
OKPYXKAIOIICH JKI3HU:
nedopmanus TBEPABIX T,
HArpeBaHUE U OXJIAXKICHHE TEI,
M3MCHEHHE arperaTHbIX
COCTOSIHUI BEILECTBA U
00BSICHEHUE UX Ha OCHOBE 3aKOHOB
1 GOPMYI MOJICKYIISIPHON (DU3UKH.

Hcnonp3oBanue
HHPOPMAIMOHHBIX
TEXHOJIOTUM 1 TIOKCKa,
CTPYKTYPHUPOBAHHUSI,
HHTEPIPETALUN U
Npe/ICTaBICHUS HHPOPMAIUU
MIPY TIOATOTOBKE COOOIIEHUI
0 MIPIMEHEHHUN 3aKOHOB
MOJIEKYJISIPHOM (DU3UKA U
TEPMOJIVHAMHKH B TEXHUKE U
TEXHOJIOTHSX.

Hroro no pazneny

24

Paznea 4. JIEKTPOJJUHAMUKA

4.1

DneKTpocTaTKa

10

IIpoBenenue JKCIIEPUMEHTA:
HA3MEPEHUE 3JIEKTPOEMKOCTH
KOHZEHCAaTOopa.

Orenka a0COIIOTHBIX "

OTHOCHUTCIIbHBIX HOT’peIHHOCTefI
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HU3MEPEHUI (PUINUCCKUX BEITUIHH.

W3yueHne npuHLIUIIOB NEUCTBUS
3JIEKTPOCKONA, 3JIEKTPOMETPA,
KOHJIEHCcaTopa.

W3y4eHue npuHIUIOB ACUCTBUS U
ycIoBHH 6€30MacHOro
IPUMEHEHUS B MPAKTHUECKOU
JKH3HHU, KOITMPOBAJIBHOTO
amnmapara, CTpyHHOro IIpUHTepa.

PaccMoTpenue Gpuznueckux
OCHOBAHHH 3JI€KTPOCTaTUYECKON
3AI0UTHI M 3a3eMJICHUS
ANEKTPOIIPUOOPOB.

Perrenune pacu€THBIX 33124 C SIBHO
3aJaHHON (HU3MIECKOI MOJIEIBIO C
HCII0Ib30BaHMEM OCHOBHBIX
3aKOHOB U (POPMYII
ANEKTPOCTATUKH.

Pemenune xauecTBEHHBIX 3a1a4 ¢
OHOpOfI Ha U3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (I)I/ISI/I‘I€CI(I/I€
SIBJICHUSA JJICKTPOCTATHUKU.

Pacmio3snaBanue Gpu3naecknx
SIBJICHUH B Y4€OHBIX OIBITaX
OKpY’Karollel )KU3HU:
JNEKTPHU3ALUS TE,
B3aUMOJEICTBUE 3apsIiOB U
00BSICHEHHE UX HA OCHOBE
3aKOHOB U (OPMYII
NIEKTPOCTATHKH.

Onmcanne H3y9eHHBIX CBOICTB
BEIIIECTBA 1 2JIEKTPUUECKUX SIBICHUH C
HCTIONB30BaHUEM (PU3NIECKUX

BCIIMYMH: 3J'IeKTpPI‘ICCKPII7[ 3apin,




HaNPsDKEHHOCTH AIICKTPHYECKOTO
TIOJISL, IOTEHIIHA, Pa3HOCTh
MOTEHIIUAJIOB, JIEKTPOEMKOCTb.

AHanmn3 GU3NIECKUX MIPOIECCOB H
SIBJICHUH C UCTIOJIb30BaHUEM
(u3MYecKHX 3aKOHOB: 3aKOHA
COXpaHEHHs SJIEKTPHIECKOTO
3apsja, 3akoHa KyioHa.

Pabota B rpymnmax npu aHanmse
JOTIOJTHATENBHBIX HCTOYHUKOB
nH(popMaLnK U TOATOTOBKE
COOOLICHHH O MPOSIBICHHH 3aKOHOB
3NEKTPOCTATHKU B OKPYKaromiei
JKM3HU ¥ IPUMEHEHUH UX B TEXHUKE.

4.2

ITocTossHABIH
3JIEKTPUUYECKUN TOK.
Toxu B pa3nmuyHbIX
cpenax

12

[TpoBenenue sKCIepUMEHTA:
H3y4eHHE CMEIIaHHOTO COeTMHEHUS
pe3ucropos; uzmepenue I1C
WCTOYHMKA TOKA H €T0 BHYTPEHHETO
COIPOTUBJICHUS; HAOIIIOICHHE
3JIEKTPOIIN3A.

OrneHka a0COIIOTHBIX H
OTHOCHUTEIbHBIX MIOTPEIIHOCTEH
HU3MEPEHUI (PU3NUECKUX BEIUIKH.

OO0BsACHEHNE IPHUHIUIIOB ASHCTBHU
U YCIIOBHUH 6e301acHOro
NPUMEHEHHUS aMIlepMeTpa,
BOJIETMETPA, peOCTara,
HCTOYHHMKOB TOKa,
ANIEKTPOHArPEBATENbHBIX U
3JIEKTPOOCBETUTENBHBIX NTPUOOPOB,
TEPMOMETpPA COMPOTUBIICHUS,
BaKyyMHOTO JIN0/Ia, TEPMUCTOPOB
U (hOTOPE3UCTOPOB,
HOJYTIPOBOJJHUKOBBIX THO/IOB,
rajbBaHHUKH.

Pemenue pacy€THbIX 3a1a4 € IBHO

bubmuoreka [{OK https:/m.ec




3aJJaHHON (PU3MIECKOI MOJIEIBIO C
UCTIONb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYII TEMBI
«IToCTOSIHHBIN 3JIEKTPUUECKUI
TOK».

Pacnio3snaBanue guzndyeckux
SIBJICHUH B Y4E€OHBIX OIBITaX U
OKpPYXKaroUIeH KU3HU:
3JIEKTPUYECKas IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JEHCTBUSA TOKA.

AHanu3 3JIEKTPUIECKUX SBICHUMI
U IPOLIECCOB B LEMSIX IOCTOSIHHOTO
TOKa C UCIIOJIb30BAHMEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
IIOCIICIOBATCIIFHOTO B
napajuleIbHOrO COEAMHEHUS
MIPOBOJIHUKOB, 3aKOH [[oys-
Jlenma.

Onucanue U3y4yeHHbIX CBOWCTB
BELIECTB U JIEKTPUUECKUX
SIBJICHUH C UCTIOJIBE30BAHUEM
(hM3NIECKUX BEITMYNH:
3JIEKTPUYECKUM 3apsl, cuiia
TOKa, DJIEKTPUIECKOE
HanpspKEeHUE, dJIEKTPUIECKOe
CONPOTHUBIIEHUE, PA3HOCTh
noreHiwmanos, 3JC, padbora
TOKa, MOIITHOCTh TOKA.

HUcnons3oBanue
HHPOPMAIMOHHBIX
TEXHOJIOTUH JIJIsl TOUCKa,
CTPYKTYpUPOBaHUSI,
HHTEPIpPETALUN H
MpeACcTaBICHNs HHpOpMaIH
MIPY TTOATOTOBKE COOOIIEHUI
0 MPUMEHEHHUH 3aKOHOB
MTOCTOSIHHOTO TOKA B TEXHUKE




" TCXHOJIOTUAX.

Hroro no pasneny
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PesepBHOE Bpemst

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KITACC

Ne i/

HaumeHoBaHue pa3ae/ioB U TeM
NPOrpaMMmblI

KoaudecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

OcHOBHBIE BUIBI
JeITeIbHOCTH
o0yyarommxcs

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Paznea 1. JIEKTPOJAUHAMUKA

1.1

MarunuTtHoe nojie. DIeKTpOMarHuTHas
WHAYKINS

11 1

IIpoBenenue
JKCIIEPUMEHTA: U3yUEHHE
MAarHUTHOTO MOJIsl KaTyIIKA
C TOKOM; HCCIICIOBaHNC
IEUCTBHUS ITIOCTOSTHHOT'O
MarHuTa Ha paMKy ¢ TOKOM;
HCCJICIOBAHUE SIBJICHUS
3JEKTPOMarHuTHOU

WHIYKIH.

OreHka abCOTIOTHBIX U
OTHOCHUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUIH
(bU3HYECKUX BEINUMH.
OOBsicHEeHNE IPUHIUIIOB
JIEHCTBUS U yCIOBUI
6e301acHOT0 MPUMEHEHUS
MOCTOSIHHBIX MarHUTOB,
JNIEKTPOMArHUTOB,
NEKTPOJBUIATENS,
ycKopuTenen

3JICMCHTAPHBIX YaCTHILI,

WHIYKIIMOHHOH TISYH.

Pewmenue pacu€THbIx 3a1a4
Ha puMeHeHne GopMyI
TeMBI «K MarHUTHOE MOJIE.

bu6mmorexa [IOK
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DNeKTpOMarHUTHAS
HHIyKOUs. Perenne
KaueCTBEHHBIX 3314 C
OIOPO Ha U3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
(hu3uUecKue SIBICHUS TEMBI
«MarHuTHoOE 1oJe.
DNeKTpoOMarHuTHast
WHIYKIHS.

Onpenenenue
HaTPaBJICHUS BEKTOPA
WHIYKIIH
MAarHuTHOTO ITIOJIA
MIPOBOTHHKA C TOKOM,
CHITBI AMIIepa 1 CYUTBI
Jlopenua.

Pacrio3naBanue
(hM3UYIECKUX SIBIICHUH B
y4eOHBIX OTBITaxX U
OKpYXKaroUeH KU3HU:
B3aUMO/ICHCTBHE
MarHuTOB,
ANEKTPOMAarHUTHAS
WHIYKIWS, ISHCTBUC
MAarHUTHOI'O IOJISI Ha
MIPOBOHHUK C TOKOM H
JIBHOKYLIUICS 3aps.

Amnanus
AIEKTPOMArHUTHBIX
SIBJICHHH C
HCIIOJIb30BaHUEM
3aKOHa
3JIEKTPOMAarHUTHOM
WHIYKLIHH.

Omnmcanne U3y9eHHBIX
CBOWCTB BEIIECTB U
3JIEKTPOMArHUTHBIX
SIBIICHUM C
HCTIOJIb30BaHUEM
(hM3NYECKHUX BETUYNH:




MHIYKLMS
MarHuTHOTO IOJI,
cuia AMrepa, cuia
Jlopenna,
WHIYKTUBHOCTb
KaTyIIKHU, SHEPTUs
INEKTPUIECKOTO U
MarHuTHOT'O HOJeH

Hroro no pazneny 11

Paznen 2. KOJIEBAHUA U1 BOJTHbBI

HCCJ’I@Z[OBEIHI/I@ napamMeTpoB

KOJIeOaTeNbHOM
CHCTEMBI — IEPUO/IA,
9aCTOThI, AMILTUTYIbI
1 (a3bl KoJicOaHui
(IpYXUHHBIH W/ WK

MaTeMaTHYECKUIl MasTHUK).
HaGmoenue 3aTyxaromumx
xonebanuii. Mccnenosanne
CBOWCTB BBIHYKICHHBIX
KOJIeOaHMIA.

MexaHnyeckue U 3JEKTPOMarHUTHbBIE 9 | Hab6moenmne bu6mmoreka [JOK
KoJIeOaHus pe3oHaHca. https://m.edsoo.ru/7f41c97c
IIpoBenenue
SKCIICPUMCEHTA:
HCCIICJ0BaAHHUEC
3aBUCHUMOCTHU NIE€PpUOJIa
MaJIbIX KOHe6aHI/Iﬁ
rpy3a Ha HUTH

2.1

OT JUIMHBI HUTH U
Macchl Ipy3a;
UCCIIE0BaHNE
MIEPEMEHHOTO
TOKA B LENH U3
HOCJIE0BATENBHO




COCJIMHEHHBIX
KOHJIEHCaTopa, KaTyIlIKH
U pe3ucTopa.

OrneHka aOCONIIOTHBIX H
OTHOCHTENBHBIX
MOTPEIIHOCTEN U3MEPEHUI
(hM3UIECKUX BEITHUHH.

OO0BsCHEHNE IPUHITAIIOB
JIEHCTBUS U yCIOBUI
0€e301acHOTO MPUMEHEHHUS
3JIEKTPUYECCKOTO 3BOHKA,
TeHepaTopa IepeMEeHHOTO
TOKa, JIMHUMI
3JIEKTpOIIepeiay.

Pemenue pacuérHsix 3a1a4
C SIBHO 3aJJaHHOU
(hu3nuecKoit MOJEIbIO

C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyJ1, OIMCHIBAFOIIIMIX
MEXaHWYeCKHe U
3JIEKTPOMarHUTHbIC
KOJICOAHUSI.

Onvncanne MEXaHUIECKUX U
3NEKTPOMAarHUTHBIX
KosebaHui ¢
HCTIONB30BaHUEM
(hM3NIECKUX BETTHMYUH:
MEepUOJI ¥ 9acToTa
KosieOaHNH, aMIIUTYIa U
(haza xosiebanui, 3apsin u
cHJIa TOKa

B TAPMOHHYECKHUX
JIEKTPOMarHUTHBIX
KOJIeOaHUSAX.

Pemenne kauecTBEHHBIX
3a1aq

C ONOPOH HAa U3YUYECHHbIE




3aKOHBI, 3aKOHOMEPHOCTH,
OIUCHIBAIOLINE
MeXaHHYECKUe H
3NIEKTPOMarHUTHBIC
KoJIeOaHu.

Pabota B rpymmax npu
IUIAaHUPOBAHUH,
NPOBEICHUH U
MHTEPIPETALIH
PE3yJIBTaTOB OIBITOB, H
aHaJIM3€ JIOTOJIHUTEIBHBIX
HUCTOYHHUKOB

UH(POPMALIUH IO TeMe

2.2

Mexanndeckue 1 OJICKTPOMArHuTHBLIC
BOJIHBI

Wzyuenne oOpa3oBaHus u
pacmpocTpaHeHHS
MOTIEPEYHBIX U
TIPOJOBEHBIX BOJIH.
Habmronenue oTpaxkeHus u
MIPEIOMIICHUS,
uHTephepeHInH 1
TUPPAKIIU MEXaHUIECKUX
BOJIH.

HaGmonenue cBs3u
TPOMKOCTH 3BYKa M BBICOTHI
TOHA C aMILUTATYIOU 1
YaCTOTOM KOJeOaHH,
3BYKOBOT'O pE€30HaHCa.
Uccnenosanue cBoOiicTB
ANEKTPOMArHUTHEIX BOJH:
OTpaxxeHue, MpeoMIICHUE,
TOJISIPU3AIHS, TH(paKIis,
HHTEpEPEHITHS.
N3yuenue ycioBuit
M3ITydeHUs
AJIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW OpPHEHTAIHH
Bekropos E, B,

V B 2JIEKTPOMAarHUTHON
BosiHe. M3yuenue

bu6mmoreka [JOK
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MPUMEHEHHUS
9JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.
OOBscCHEeHNE TPUHITUIIOB
JIEHCTBUS U YCIOBUN
0e30IacHOTO IPIMEHEHUS
MY3BbIKaJIbHBIX
WHCTPYMEHTOB,
YJIBTPa3BYKOBOH
JIMarHOCTHKH

B TEXHUKE U MEIHLUHE,
panapa, paauonpuéMHUKa,
TEJICBU30Pa, AaHTECHHBI,
tenepona, CBU-neun.
Pemenne pacyéTHBIX U
Ka4eCTBEHHbIX

3a/1a4 ¢ OIIOPOH Ha
N3Yy4YCHHBIC 3aKOHbI U
3aKOHOMEPHOCTH,
OIMCHIBAIOIIINE
pacmpocTpaHeHHe
MEXaHWYECKUX U
3JIEKTPOMAarHUTHBIX BOJH.

Hcnonp3oBaHue
HHPOPMAIMOHHBIX
TEXHOJIOTHI JUIS
ITOMCKa,

CTPYKTYpPHPOBAHHS,
MHTEPIPETALHH H
NpeCTaBICHUS
nHdopmanuu

MPH MOJTOTOBKE
COOOILEHHHI

00 UCITOIB30BaHNH
AJIEKTPOMArHUTHBIX BOJH B
TEXHHUKE.




VYuacTue B JAUCKYyCCHUU

00 3IIEKTPOMAarHUTHOM
3arpsiI3HEHUH OKpY Karomiei
Cpensl.

Pa6ota B rpynmax mpu
IUIAaHUPOBAHUH,
NPOBEICHUH U
MHTEPIPETALIH
PE3YJITATOB OIBITOB U
aHaJIM3€ JIOTOJIHHUTEIBHBIX
WCTOYHHMKOB MH(pOpMaINU
IO TEME.

2.3

Ontuka

10

W3yuenue aBnenus
MIOJTHOTO BHYTPEHHETr0
OTpakeHHsl, €eTo
MIPUMEHEHHUS B CBETOBOJIE.
Wzyuenne moaeneit
MHUKPOCKOIIa, TEJIECKOIA.
[lonydenue cnekrpa ¢
[IOMOLIBIO IPU3MBI U
JTU(GPaKIIHOHHON PEIIETKH.
W3mepeHnue nokasarens
MIPETOMIICHUS CTEKIA.
HccnenoBanue cBOUCTB
n300pa’keHU B INH3AX.
OOBsICHEeHNE TPUHITUITOB
JIEHCTBUS U YCIOBUN
0e30macHOTO MPIMEHEHUS
OUKOB, JYIIBI,
(oroanmapara,
MIPOEKIIOHHOTO aIapaTra,
MHKPOCKOTIA, TEJIECKOTa,
BOJIOKOHHOM OTITHUKH,
TUGPaKINOHHON PEIIETKH,
MOJISIPON .

Pemenue pacu€rHeix 3anau

bu6mmoreka [JOK
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C SIBHO 33/IaHHO
(hu3nuecKoit MOJEIbIO

C MCITOJTF30BaHAEM
OCHOBHBIX 3aKOHOB U
(hopMyT TeOMETPHUIECKOM
ONTHKH.

ITocTpoenue u onucanue
N300paKeHusl,
C03/1aBa€MOro IIOCKUM
3epKajioM, TOHKOW JIMH30M.
Paccmotpenue npenenos
NPUMEHUMOCTH
TEOMETPUIECKON OTITHKH.
PacnosnaBanue
(hM3NYECKUX SIBICHUHA B
OTIBITAaX W OKpY’KaIomen
JKU3HU: MIPSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa,
OTpaskeHHe, IPEIOMIICHHE,
uHTephepeHus,
TUPPaKIUs 1
MOJISIPU3AIHS CBETa,
JTUCTICPCHS CBETA.
Wzyuenue ycioBuit
HaOJIOICHUST MAKCHMYMOB
1 MHHUMYMOB

B UHTEP(EPCHIINOHHON
KapTHHE OT JIBYX
cHH(pa3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

YcnoBue HaOMOACHUS
TJIABHBIX MAKCUMYMOB IIPU
naJIeHuu
MOHOXPOMaTHYECKOTO
CBeTa

Ha TU(PAKIUOHHYIO
pEelETKYy.

AHau3 ONTHYECKUX
SIBJICHUH




C HCIIOJIb30BaHUEM
3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO
pacIpocTpaHEHHs CBETa,

3aKOHBI OTPAXKEHUS CBETA,

3aKOHBI MPETIOMIICHUS
cBeTa.

Ornucanue ONTHYECKUX
SIBIIGHUH C
HCIOJIb30BaHUEM
(husnUecKux

BeMHYHH: (OKYCHOE
paccTosiHue u
ONTHYECKasi CUJIA JINH3bI.

Uroro no pazneny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJILHO

CTH

3.1

OcHOBBI cieMaIbHOM Teopun
OTHOCHUTEIIEHOCTH

Pemenue kauecTBEHHBIX
3a1a4

C OTOpOY Ha N3yYCHHEIC
nocrynarel CTO.
Hcnonp3oBanue
HHPOPMAITMOHHBIX
TEXHOJIOTHI J1JIs IIOKCKa,
CTPYKTYPUPOBAHHUS,
WHTEPIPETAINN U
MpeICTaBICH
HHGOPMALIUH NIPH

MMOATOTOBKE COOOIIEHNH O
rpaHUIax MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH U

ocHoBax CTO.

bu6mmoreka [JOK
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Hroro no pazneny 4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.1

DJIeEMEHTHI KBAHTOBOU OIITHKH 6

Hab6uronenue

dotoaddekra

bu6mmoreka [IOK
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Ha YCTAHOBKE C IIMHKOBOM
mwiactuHoil. UccaenoBanue
3aKOHOB BHEIIIHETO
hotoaddexra.
OO0BsCHEHHE OCHOBHBIX
MIPUHLMIIOB AEUCTBUS
TEXHUUYECKUX YCTPOUCTB,
TaKuX Kak: (POTO3IICMEHT,
(dhoTomaTUHK, COTHEUHAS
Oarapesi, CBETOIUO; U
YCIIOBHIA UX 0€30IaCHOTO
MPUMCHCHHUS B
MPaKTUICCKOM KI3HH.
Pemrenune pacu€THbIX 32129
C SIBHO 3aJJaHHOI
(hru3nIecKOi MOICITBIO

C HCIIONTb30BAHUEM
OCHOBHBIX 3aKOHOB U
hopMyJT KBAHTOBOM
OITHKU.

Pemienne kauecTBEHHBIX
3a1a4

C OIOpOY Ha U3yYCHHEIC
3aKOHBI, 3AKOHOMEPHOCTH
KBaHTOBOH ONTHKH.
Pacno3naBanue
(hM3UIECKUX SIBIICHHH

B y4eOHBIX OMBITAX:
(hOTORNIEKTPHUIECKUI

s dexr, cBeToBOE
JlaBIeHUE.

Omnmcanne U3y9eHHBIX
KBaHTOBBIX SIBJICHUH H
MIPOLIECCOB

C HCITOJIb30BaHUEM
(hU3UYECKHUX BEIMYUH:
CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH,
JUTHHA BOJIHBI M 9aCTOTa




cBeTa,
SHEPTHS U UMITYJIbC
thotona.

4.2

Crpoenue aToma

N3y4yenue Mozaenu omneita
Pesepdopra.
[IpoBenenue skciepuMeHTa
110 HAOJFOIEHUIO
JIMHENYATOro CIEKTpA.
OreHka abCOMIOTHBIX U
OTHOCHTEJIBHBIX
MOTPEIIHOCTEN U3MEepPEeHUI
(hU3MUECKHUX BEINYHUH.
W3ydyenue Mozenu aroma:
TomcoHa, naHeTapHOM
MOJIETIM aTOMa, MOJICITH
aroma bopa.

W3yuenue cnekrpa
YPOBHEH 3HEPrUx aroMa
Bogopoaa. O0bsiCHeHHE
NPUHIUIIOB IEHCTBUS U
YCIIOBHIA 0€30MaCHOTO
MPUMEHEHHS
CHEKTPOCKOIa, J1a3epa,
KBaHTOBOI'O KOMITBIOTEPA.
Pemenne ka4ecTBEHHBIX
3amaq

C OIOpOIi Ha U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU H
(uznveckue

SIBJICHUSI 110 TeMe
«CTpoeHue aToma.
PacnosHaBanue
(bu3MUecKux SBJICHUN B
Y9eOHBIX OIBITAX:
BO3HHKHOBEHHE
JIMHEHYaToro CIeKTpa
N3ITyYeHHSI.

AHanu3 KBaHTOBBIX
IPOLIECCOB U

bu6mmoreka [IOK
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SIBIIGHUH C
UCTIONBb30BaHUEM
nocrynaroB bopa.

4.3

ATOMHOE SAp0

N3y4eHue 3KCIepuMEHTOB,
JTOKa3BIBAIOIINX CJIOKHOCTD
CTPOCHHUS aTOMHOTO SIIIpa.
UccnenoBanue TpekoB
9acTHI] (IT0 TOTOBBIM
¢dororpadusm). Uzyuenue
SIIEPHBIX CUJI, SIACPHBIX
peakuuii cuHTE3a U
pacnana,

TEPMOSIIEPHOTO CUHTE3A.
N3ydeHne HyKIOHHOM
Monenu siapa ['efizen6epra-
WBaneHkKo.

OOBsACHEHHE YCTPOWCTBA H
MIPUMEHCHHUS T03UMETPa,
kaMmepsl Buiibcona,
SIIEPHOTO peakTopa,
ATOMHO OOMOBI.

Pemenue 3agau ¢ onopoit
Ha TIOJy4YeHHbIE 3HAHUS, B
T.4. O 3apsiJie © MaCCOBOM
qUCIe Aapa.
PacnosnaBanue
(hM3NYECKUX SBICHUN B
Y4eOHBIX OITBITAaX U B
OKpYIKaroIIel )KU3HU:
€CTECTBEHHAsI U
HCKYCCTBEHHAsI
PaarOaKTUBHOCTD.
Ornurcanue KBaHTOBBIX
SBJICHUH U MPOIIECCOB C
HCIOJIb30BaHUEM
(hU3UYECKHUX BEIMYUH:
epuoj noxypacnajia,
JHEPTUS CBSI3U ATOMHBIX
sep, NeeKT Macchl sAapa.

bu6mmoreka [IOK
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AHanu3 npoueccos u
SIBIIGHUH C
HCTIONB30BaHUEM 3aKOHOB
1 TIOCTYJIATOB: 3aKOH
COXpaHCHHS
ANEKTPUYECKOTO 3aps/a,
3aKOH COXpaHEHUS
MaccoBOI0 4Hca,
nocrynarsl bopa, 3akoH
PaZMoaKTUBHOTO pachaja.
VYuactue B pabote
KpYIJIOTO CTOJa
«DyHIaMeHTaIbHBIC
B3aUMO/ICHCTBHSI.
EnnuCcTBO rsmueckoii
KapTUHBI MUPay.
Ucnone3oBanue
nH(OPMaLMOHHBIX
TEXHOJIOTHM IS TIOMCKA,
CTPYKTYPUPOBAHHUS,
WHTEPIPETAINU U
MpeCTaBICHUS
HHPOPMALIIH TIPH
MOJITOTOBKE COOOIICHUIT 0
MIPUMEHEHNHN 3aKOHOB
KBaHTOBOH (pr3ukw B
TEXHUKE ¥ TEXHOJOTHSIX,
9KOJIOTHYECKUX

acleKTax s1epHou
JHEPTETHKH.

Hroro no pazneny
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Pa3zgen 5. DJIEMEHT

bl ACTPOHOMMHU U ACTPOPU3UNKHU

5.1

DeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

IToaroroska cooOIIEeHM I
00 3Tamax pa3BUTHS
aCTPOHOMUH, O
MIPUKIIATHOM U
MHPOBO33PEHYECKOM

bu6mmoreka [JOK
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3HaYEHUU ACTPOHOMUH, O
METO/1aX MOJIY4YEeHHUS
HaYYIHBIX
ACTPOHOMMYECKUX 3HAHUIM,
OTKPBITHSX B COBPEMEHHON
ACTPOHOMHU.

N3ydeHue coBpeMEHHBIX
MpeCTaBICHU 0
MIPOUCXOXKACHUU U
sBostonnu CoJIHIIA U 3BE3.
N3ydeHne TUNIOB raiakTHK,
paavoragakTHK U KBa3apoB.
Uzyuenne nBmkeHUs
HeOECHBIX Tell, IBOJIIOIUU
3BE311 U Beenennoi,
MIPOIIECCOB, IPOUCXOSIINAX
B 3BE3/aX, B 3BE3IHBIX
CHCTEMaX,

B MEXXTaJaKTHYECKOMH
cpene, MaciTabHOU
CTpYKTYypbl BeeneHHo.
OOBsACHEHNE PaCIIUPEHUS
Bcenennoii Ha ocHOBE
3aKoHa Xa00ia.
IToxroroska x
00CYXICHUIO

HEpEIICHHBIX MPOooOIeM
actpoHomuH. IIpoBenenue
HaOIr0 IeHU
HEBOOPYKEHHBIM IJ1a30M

C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX
MPWIOKEHUHN ISt
ONpeesICHUs TOJIOKEHUS
HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE3/IUS
CeBepHOTO MOTyIIapus U
SpKUeE 3BE31bI.




[IpoBenenue HabmrOACHUI
B Teseckorn JIyHsl, miaHer,
Mneunoro IlyTu.
YyacTue B JUCKYCCHHU O
HEpEIIeHHBIX IMPodiieMax
aCTPOHOMMH.

Hroro no pazneny 7

Pa3znen 6. OBOBHIAIOIEE IOBTOPEHUE

6.1

O06o0maroiee MOBTOPEHUE 4

YyacTue B JUCKYCCHHU O
pou GU3NKA 1
ACTPOHOMMH B PA3ITMYHBIX
cepax IesITeNbHOCTH
YeoBeKa.

ITonrotoBka cooOuieHuit o
MecTe HU3UICCKOM
KapTUHBI MUpPa B ALY
COBPEMEHHBIX
NpeAcTaBIeHUN

0 IpHUpoIE.

BrimonHeHne y4eOHbIX
3aJaHHMH,
JIEMOHCTPHPYIOIINX
OCBOEHHE OCHOBHBIX
MOHATHH, HU3MUECKUX
BEJINYMH U 3aKOHOB Kypca
¢uzuku 10-11 xmaccos

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

Hroro no pasneny 4

PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Jomamnee DJIeKTPOHHbIE
N KoaundecTBO yacoB 1 - ®
0 aTa nudpoBbie
Tema ypoka P
n/m B Konrpouabnbie  IIpakTnyeckue = H3y4YeHHs oOpasoBaTe/bHbIE
cero
padoThI padoThI pecypcsl
dusnka — HayKa 0 IIPUPOJIE.
1 Havyunrie MeT(})’;[(BI HO?I,)H;)HI/I;I 1 Bubmiorexa HOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIEero MUpa
Ponb 1 MecTo husuku B
OPMHPOBAaHUN COBPEMEHHOM
2 I(Eap HOI;I KapTUHBI NE/I a, B 1 Bubmiorexa IIOK
i pu pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATeTbHOCTH
Jmonen
MexaHndecKkoe ABMKEHIE.
OTHOCHUTEILHOCTD
bu6mmoreka IIOK
3 MEXaHUYEeCKOT'O JIBHKECHHUS. 1
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHHE
4 PaBHOMEpHOE IIPAIMOJIMHEWHOE | bubmuoreka [JOK
JBHKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE | bubmuoreka [JOK

HpHMOHHHCﬁHOC JABHKCHHUC

https://m.edsoo.ru/ff0c372e




CBoOoaHoe majienue. Y CKopeHue

but6mmoreka [IOK

6
CcBOOOIHOTO ITaJICHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe 1BUXEHUE.
7 JBr>KeHME MaTepUAIbHON TOYKHU bubmmorexa [TOK
P https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH
IIpuHLIKII OTHOCUTEIBHOCTH
g INanunes. UnepuuansHble Bbu6mmotexa [JOK
cuctemsl orcuera. [lepBriil 3aK0H https://m.edsoo.ru/ff0c3be8
Hprorona
Macca tena. Cuia. [lpunnun
9 cynepro3unuu cui. Bropoi bubmmoreka [JOK
3akoH HproToHa 115 https://m.edsoo.ru/ffOc3be8
MarepuaibHON TOUKU
10 Tperuii 3akon Herotona niis bubnnoreka [JOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKOH BCEMUPHOT'O TATOTECHHUS.
bubmuoreka [{OK
11 Cuna Tsxectu. [lepBas
https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
2 Cuna ynpyroctu. 3akoH ['yka. bubnnorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument
13 TpeHusi. Cuiia ConpoTHUBICHUS bubmuoreka [IOK
IIPU JBVKECHUU TeNa B XKUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJTU Ta3e
[TocTymarenbHOE U BpamareabHOe
JBUKEHHE a0COTIOTHO TBEPAOTO
14 Tesia. MOMEHT CUIIBI Hneqi Bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CIIOBHSI paBHOBECHS
TBEPAOIO TeENa
s NMnynbc maTepuanbHON TOUYKH, bubmuoteka [IOK

CUCTCMbI MaTCPUAJIbHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6




Nmnynbe cumbl. 3aKoH
COXpaHEHUs NMITYJIbCa.
PeaktuBHOE NBHXKEHUE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepualbHOU TOUYKU. TeopeMa
00 U3MEHEHUU KUHETUYECKOI
SHEPruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

IToTrenumanpHas SHEpTHUsL.
[loTeHunanpHas 3HEPrUst ynpyro
ne(popMHUPOBaHHON NPYKUHBI.
IloTeHunanpHas 3Heprus rtena
BOJIN3M IOBEPXHOCTHU 3eMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

IloTenumanbHbIC U
HENOTCHIMAJIbHEIC CHIIBL. CBS3b
paboThI HEMOTCHIIUATBHBIX CHJI C
H3MCHEHHEM MEXaHHMYISCKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPIUU

bubmuoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHnas pabora
«MccnenoBanue cBs3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM SHepruu Tena Ha
MpUMEpPE PACTSHKEHUST PE3HHOBOTO
KTyTa

20

KounTponsnas padora Ne 1 o
teme «Kunemartuka. Jlunamuka.
3aKOHbBI COXPAHEHUSI B MEXAHUKE)

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIAPHO-KUHETUYECKON

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2




Teopuu. bpoyHOBCKOE ABMKEHHUE.

Hudbdy3us

22

XapakTtep JBUKEHUA U
B3aMMOJCUCTBUS YACTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKMJIKOCTEU U TBEPIBIX TE

23

Macca monekyn. Konnuectso
Bemtectra. [locTostHHas ABoraapo

24

TernnoBoe paBHOBECHE.
Temneparypa u e€ uzamepeHue.
[lIxana remneparyp Llenbcus

25

Wneanpueiii raz B MKT.
OcnosHoe ypaBHenue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TemIepaTypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPIUH JIBU>KEHHS MOJIEKYJI.
YpaBHenue MeHieneena-
Knaneiipona

bubnuoreka [{OK
https://m.edsoo.ru/ffOc51 1e

27

3akoH JlambeToHa. ["a30BbIC
3aKOHBbI

28

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
MEXTy TTapaMeTPaMU COCTOSHUS
Pa3peKEHHOTO Ta3a»

29

N3onpoueccs! B U€aIbHOM rase
U UX rpaduueckoe npeacTaBiIeHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHCHUS.
KomnunuaecTBo TermnoTel u paboTa.
BuyTpeHHss sHeprus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952




OJHOATOMHOI'O UJCaJIbHOI'O ra3a

31 Bunpl Temonepenayun bubmorexa OK
A pest https://m.edsoo.ru/ff0c5¢36
VaennHas TEII0OEMKOCTh
0 BemiecTBa. KonmuecTBO TEMIOTHI bubnunorexa LIOK
IIpH Terutonepeaayde. AauadaTHbIA https://m.edsoo.ru/ff0c5¢36
poIiecc
13 [1epBblil 3aKOH TEPMOJAMHAMUKHU U bubnmoreka [JOK
€ro NpPUMEHEHHUE K U30Ipoleccam https://m.edsoo.ru/ffOc5efc
HeobOpatumocThb mporieccoB B
34 npupoae. Bropoi 3akoH Bubmiorexa OK
pHpOZE. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKH
35 [Tpunmun nevicrBus u KI1/{ bubnnorexa [JOK
TEIIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJ{
37 DKOJIOTHYECKHUE TTPOOIEMBI
TETUIOHEPTETUKHI
O000111aroIIUH YPOK
38 <<M0J'II:K nlslll Haf}llp ¢usuka. OCHOBBI bubnmorexa [IOK
Yp ' https-//m.eds00.ru/ff0c6938
TEPMOMHAMUKI
KonTponbnas padota Ne2 no teme
39 «Monexkynspras ¢puszrka. OCHOBBI bubmmorera OK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOMHAMUKI
[TapooGpa3zoBanue u
40 KoHaeHcauus. Mcnapenue u bubmmorexa TIOK
Alercatiiot. ietap https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOComII0THAS U OTHOCHUTEILHAS
41 BJIQXKHOCTH BO3yXa bubmmorexa TIOK
. Ay https://m.edsoo.ru/ff0c64d8
Haceimennsrii nap
b K
42 Teépnoe Teno. Kpucramimueckue nosmorexa O

https://m.edsoo.ru/ff0c65f0




1 aMopdHBIe Tena. AHU30TPOITHS
CBOWCTB KpHUCTaLIOB. Kuakue
Kkpuctaibsl. CoBpeMEHHbIE
MaTrepuabl

[inaBneHue n KpUCTATUIU3ALIMSL.

bubnunorexa LIOK

43 VaenpHas TEINIOTa IIJIaBICHU.
A https://m.edsoo.ru/ff0c6708
Cybnumarust
bubnunorexa LIOK
44 VYpaBHEeHME TeI0BOro Oajsanca
P hitps://m.eds00.ru/ff0c6820
DJeKTpu3anus Tell.
45 Dnektpuueckuii 3apsia. [[Ba Buna bubmorexa HOK
p AL A https://m.edsoo.ru/ff0c6bcc
AIEKTPUUYECKUX 3aPSI0B
[IpoBOAHMKH, AUDTIEKTPUKH U
46 MIOJIYIPOBOJIHUKH. 3aKOH Bbu6motreka [JOK
COXpaHEHUs BIIEKTPUYECKOr0 https://m.edsoo.ru/ffOc6bec
3apsna
BsaumopeiictBue 3aps/10B. 3aKOH
47 Kymnona. Toueunpri bubmorexa HOK
y ’ . https://m.edsoo.ru/ff0c6ces
AIEKTPUUECKUI 3apsi]T
Hanpsk€HHOCTB 37IEKTPHYECKOTO
43 nosist. [IpuHnmn cynepnosuumu bubmuoreka [IOK
AJIEKTPUYECKUX MoJer. JInnnn https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaGota cui anekTpocTaTuuecKoro
49 noist. Ilorenmnuan. Pasnocth Bubmiorexa IOK
’ At https://m.edsoo.ru/ff0c6f00
IOTEHINATIOB
[TpoBOTHHKY U AUDIICKTPUKH B
50 3JIEKTPOCTATUYECKOM T10JIE. bubnuorexa [JOK
JuanekTpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 OnekrpoémkocTh. KoHnencarop bubnuotexa [JOK




https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHAEHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHas pabota
"N3mepeHue aneKTpOEMKOCTH
KoHzaeHcaropa"

54

[Tpuniun nercTBus u
MIPUMEHEHHE KOHIEHCATOPOB,
KOIMPOBAJILHOTO alllapara,
CTPYHMHOTI'O IIPUHTEPA.
DNeKTpocTaTUYEeCKas 3alluTa.
3a3eMIIeHue AIEKTPOIpruOOpOB

55

DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0
cymectBoBaHus. [locTosHHBIN
ToK. Cuna toka. Hanpsixenue.
Conporunenue. 3akon Oma it
y4acTKa [enu

56

[TocnenoBarensHOE,
napajuieIbHOe, CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB.
JlabopaTtopHas paborta «3yuenue
CMEIIIaHHOTO COCIMHCHHUS
PE3UCTOPOBY

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MmomHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM
(3aMKHYTOI) 2JIEKTPUYECKON
uenu. KopoTrkoe 3amMbIkaHue.
JlaGopatopHnas pabora

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7ae0




«M3mepenune IJIC ncrounuka
TOKa ¥ €r0 BHYTPEHHET O
COITPOTUBJICHUA»

59

PezepBHblii ypok. KonTposbHas
pabota Ne 3 o Teme
"DnexkrpoauHamMuka" /
Bcepocculickas npoBepodHas
paborta

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o06maromuii ypox
«3NeKTpoANHAMUKAY /
Bcepoccwuiickas mpoBepouHast
paborta

bubnunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs IPOBOJAUMOCTD
TBEPABIX METAJNIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS METAJIIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh

62

DNeKTpUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

63

[TonynpoBoHHKH, UX
cOoOCTBEHHAas U MpUMeCHast
npoBouMocTh. CBOHCTBA p—n-
nepexoza. [loaynpoBoJHUKOBBIE
npubopsI

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTPUUECKUN TOK B pacTBOpax
Y pacIijiaBax dJ1eKTPOIHUTOB.
DNEeKTPOIUTHYECKAS
JUCCOTTHAITUS. DIIEKTPOJIN3

bubnunorexa LIOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUIECKHI TOK B razax.
CamocTosTeTbHBIN 1
HECAMOCTOSITENIbHBIA pa3psl.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae




Monuus. I1nasma

DnexTpuueckue nprudopsl U
YCTPOICTBA U UX MPAKTUYECKOE

bu6nmoreka [IOK

66 npuMeHeHue. [IpaBuna TeXHUKH ! https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
KonrtponsHas padora Ne4 o reme

67 «Qunekrpocratuka. [TocTosHHBIM | Bbu6mmotexa [JOK
3neKTpudecKuii ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMyYHBIX Cpeaax»

68 PezepBHblit ypok. O6o0maronmii 1 Bu6moteka [JOK
ypok 1o temaM 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara nudposeie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero H3yYEeHHUs o0pa3oBaTeJibk
padoThI padoThI
pecypchl
[TocTOsIHHBIE MATHUTHI U UX

| B3auMo/iecTBUE. MarHUTHOE MOJIE. | bubmuoteka L[C
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.rt
JIvHUM MarHUTHOW MHAYKUIWU
MarauTHo€e noJie MPOBOIHUKA C

) TokoM. OnBIT DpcTena. | bubnuoteka L[C
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.r1
TOKOM
JlaboparopHas pabota «3ydenue

bu6mmorexa LIC
3 MarHUTHOTO TOJIS KaTYLIKH C 1 1
https://m.edsoo.rt
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopatopHas paboTa | | bubnuoreka LIC
«Uccnenosanne neicTBUA https://m.edsoo.rt
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIST Ha

5 JBIKYIYIOCS 3apSKEHHYIO 1 bubnnoreka L{C
yactuny. Cuna Jlopenna. Pab6ora https://m.edsoo.11
cuibl JIopeHna

6 DNIEKTPOMarHuTHasE MHYKIUS. |

IToTok BekTOpa MarHUTHOM




unaykuud. DJ1C uaaykuun. 3akoH
AJIEKTPOMATrHUTHOUW WHTYKITHH
®Dapanes

JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
AJIEKTPOMATHUTHON MHTYKIIHN)

bubmuoreka LC
https://m.edsoo.r1

NHnykTUBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOMHAYKIUHU. DHEPIust
MarHUTHOT'O TIOJISI KATYIIKU C
TOKOM. DJIEKTPOMArHMTHOE 110JIE

bu6mmorexa LIC
https://m.edso0.r1t

TexHuueckue ycTpolcTBa U UX
IPUMEHEHUE: IOCTOSTHHbIE
MarHMThl, 3J1EKTPOMArHUThI,
AIIEKTPO/IBUraTelNb, YCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

O6o0matromuii ypok «MarautHoe
nosie. DNeKTpOMarHuTHas
WHTYKITHS

bu6mmorexa LC
https://m.edsoo0.r1

11

Konrtponsnas padora Nel o teme
«MarHurtHoe 1oe.
ONEeKTpOMarHuTHAasE NHIYKIHS

bu6mmorexa LC
https://m.edso00.r11

12

CB00O0IHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKUX KOJICOaHUH.
[IpeBpaiienue sHepruu

bu6nmorexa LIC
https://m.edsoo.rt

13

JlaGopaTtopHnas pabota




«HccnenoBaHue 3aBUCUMOCTH
neproja MajbIX KOJIeOaHH rpy3a
Ha HUTU OT JJIMHBI HUTU U MAaCChI

rpy3a»

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE AIIEKTPOMATHUTHBIC
KOJIcOaHUsI B HICaTbHOM
K0JIe0aTeILHOM KOHTYpE.
AHaIOrHst MEXITy MEXaHHYECKUMHU
H DJICKTPOMArHMTHBIMU
KOJICOaHUAMU

bubmuoreka L[C
https://m.edso0.rt

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

bubmuoteka L[C
https://m.edsoo.11

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHuTHBIE KOJIeOaHMs

bub6mmorexa L1C
https://m.edso0.r1

17

IlepeMeHHBIN TOK.
CuHyconaibHbII IEpEMEHHBIN
TOK. MOIIIHOCTB NTEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAYEHHE CHJIbI TOKA U HAIIPSKEHUS

bu6nmorexa LC
https://m.edsoo0.rt

18

Tpanrcdopmarop. [IponssocTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO

bu6mmorexa 11C
https://m.edsoo.rt




3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIiepeaay

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE NIEKTPOIHEPIUN.

20 KynbTypa ncnosib3oBanus
3JIEKTPOIHEPIUU B TOBCEAHEBHOMN
KU3HU
Mexanudeckre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
bubmuoteka L[C
21 CKopocTh pacupocTpaHEeHUs U
https://m.edso0.r1t
JHa BosiHbL. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka L[C
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.rt
DIIeKTPOMarHUTHBIE BOJIHBI, UX
. bubmuoteka L[C
23 cBoiicTBa U ckopocTk. [lkama
https://m.edsoo.rt
AJIIEKTPOMATrHUTHBIX BOJIH
[TpuHUIUIIB paIUOCBS3U U
24 teneBuaeHus. Pa3Butue cpeacTs
cBs3u. Paguonokanus
)5 Konrtponbnas padora Ne 2 bubnuoreka L{C
«Konebanus v BOIHBI» https://m.edsoo.rt
IIpssMonMHEHOE pacIpoCTpaHEHUE
26 CBETa B OJIHOPOJHOM CpeEIE. bubmmoteka LC
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.r
cBeTa
7 OtpaxeHue cBeTa. 3aKOHbI bubnmoreka L[C

oTpakeHus ceera. [loctpoeHnue

https://m.edsoo.rt




M300paKeHUH B IUIOCKOM 3€pKaJie

28

[Ipenomiuenue ceera. IlonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroma moaHoro
BHYTPEHHETO OTPaKEHUS

bu6mmorexa LIC
https://m.edsoo.11

29

JlaboparopHas pabota «3mepenue
MOKa3aTeJsl MPEJIOMIICHUS CTEKIIa

bubmuoreka L[C
https://m.edsoo.11

30

JIunssl. [Toctpoenue n3odpaxeHui
B uH3e. DopMyiia TOHKOH JIMH3HI.
YBenuyeHue JIMH3bI

bu6mmorexa LIC
https://m.edsoo.11

31

JlaGopaTtopHnas pabota
«HccnenoBanue cBOMCTB
U300paKEHUI B JIMH3AX)

32

Hucnepcus ceera. CiioxXHbIN
cocraB Oenoro ceta. L[Ber.
JlaGopaTtopHast pabota
«Habnronenue aucrnepcuu cBeTa

33

Wurepdepennus ceeta. Judpaxnus
cBeta. [ludpaxnuonnas pemeéTka

bu6nmorexa LIC
https://m.edso0.r1

34

ITonepedyHOCTHh CBETOBBIX BOJIH.
ITonmapuszanus ceera

bu6nmorexa LC
https://m.edso0.r1

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCITIOBUS UX
0€3011acCHOr0 MPUMEHEHUS

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cnennanibHON TEOPUU
OTHOCHUTEIIHLHOCTH

bu6mmorexa L1C
https://m.edsoo.r1




OTHOCHUTEIBHOCTD

bu6mmorexa LIC

37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE
P https://m.edsoo.r
BPEMEHHU U COKPAIICHHUE JITTUHBI
OHeprus U UMIYJbC

18 pensTUBUCTCKON yacTulibl. CBA3b bubmmoreka LIC
MAacCChI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.rt
DHeprus mMoKost
Kontponbnas padora Ne 3

. bubnuoteka L[C

39 «Omnruka. OCHOBBI cieIUaaIbHON

https://m.edso0.r1t
TEOPUU OTHOCUTEIIBHOCTH»

40 ®otonsl. Dopmyna I1nanka. bubnuoreka L1C
DHeprus U uMNIysibc GoToHa https://m.edsoo.1t
OTKpBITHE U UCCTETOBAHUE BuG 11C

noImoTEKa

41 doroaddexra. Ombirer A. T

https://m.edso0.r11
CroneroBa
3akonsl pororddexra. YpaBHeHUE
5 b bubnnorexa LIC
42 Ditamreitna s hotodrddexra.
https://m.edsoo.rt
«Kpachnas rpanuna» potospdexra
Jasnenue cBera. OnwiTe [1. H. Bt 1C
B nonmoTexa
43 JlebeneBa. XuMHYECKOE NEHCTBHUE
https://m.edsoo.rt
cBeTa
TexHuueckne yCcTpoucTBa U

44 MPaKTUYECKOE TPUMEHEHHUE:
dboToreMeHT, POTONATUHK,
coNTHe4Has OaTapesi, CBETOUO/T

45 Pemrenne 3agad 1mo Teme Bbu6nmorexa LIC
«NeMEeHThI KBAHTOBON ONITHUKM» https://m.edso00.11

46 Mogens atoma Tomcona. OTBITHI bubmuoreka L[C




Pesepdopna no paccestuuo o-
yacrtull. [Inanerapnas monueinp
aToMa

https://m.edsoo.11

47

ITocrynatel bopa

bubmuoreka L[C
https://m.edsoo.r1

48

W3nydyeHue v norioeHue
(OTOHOB MpH MEpPexXo/Ie aTOMa C
OJIHOTO YPOBHSI SHEPIUHU Ha JIPYTrOH.
Bune! ciektpos

bu6mmorexa LIC
https://m.edsoo.rt

49

BouiHOBBIE CBOMCTBA YACTHLI.
Bounbl ne bporins.
KopmyckynsipHO-BOITHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4ECHHE

bu6mmorexa LIC
https://m.edsoo.r1

50

OTKpbITHE PAJMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PalMOaKTUBHOTO U3ITyYeHUS

bub6mmorexa L1C
https://m.edso00.r1

51

CsoiicTBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oromnel. Anbda-pacna.
ODIIEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnan. ['amma-uznydenue

bu6mmorexa L1C
https://m.edsoo.rt

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHbii
peakTop. [Ipobnembl, IepCrneKTUBHI,

bu6mmorexa 11C
https://m.edsoo.r1




JKOJIOTUYECKUE aCIIEKThI IEPHOU
OHEPIreTUKHU

54

DJIeMEHTapHBIE YaCTHUIIBI.
OtkpeITHE IO3UTpOHA. MeTo b
HAOJII0JIEHUS U pErUCTpaliu
3JIeMEeHTapHbIX yacTuil. Kpyribrit
cton «DyHIaMeHTalIbHbIE
B3auMoOercTBUA. EMUHCTBO
bu3nYECKOil KApTUHBI MUPAY

bubmuoreka L[C
https://m.edsoo.11

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
newxkenne. ConHeyHas cucreMa

56

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]T

57

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
NIOCJIEI0BATENBHOCTH. BHyTpeHHEE
cTpoenue 3B€31. COBpEMEHHBIE
IIPEJICTaBICHUSI O TIPOUCXO0KICHUU
u 3Bosouuu CoiHLa U 3BE3]T

58

Muneunsiii [1yte — Hama
I"amakTuka. [lonoxenne n
nemxkenne Comana B ['anakTuke.
I"amakTukn. YE€pHbIE IBIPHI B AIpax
raJIakTUK

59

Bcenennas. PazOeranue rajakTik.




Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

KonTtponpsHas padora Ne 4
«DNIEMEHTBI aCTPOHOMUH U
acTpou3uKm»

62

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06maromuii ypok. Posb
¢buznyeckoil Teopuu B
(bopMHpOBAaHUY MPEICTABICHUH O
¢du3nueckoil kapTHHE MHUpa

65

Ob6o6maromuit ypok. Mecto
(GU3UUeCKOil KapTHHBI MUpPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUHN O IPUPOJIE

66

Pe3zepBHBI ypok. MarHuTHOE 10JIE.
DONeKTpOMarHuTHAs MHIYKIIHS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCUTEJIBHOCTH
Pesepnslii ypok. KBanToBas
bubmuoreka LC
68 ¢u3uKa. DIeMEeHTbI aCTPOHOMHUH U 1
https://m.edsoo.1t
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax poidb U MeCTO (HU3UKH B
(GOpMHUPOBAHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHi, B IPAKTUYECKON AEATEIbHOCTU

Joneun

10.2

Y4uuThIBaTh I'paHULBl IPUMEHEHHS] U3YUYEHHBIX (PU3MUECKUX MOJENIEH:
MaTepuaibHas TOYKa, MHEPIHaJbHAas CHCTEMa OTC4éTa, abCOIIOTHO
TBEPAOE TEJIO, UACATBHBINA I'a3; MOAEIN CTPOCHHS Ia30B, KUAKOCTEH U
TBEPABIX TeEJ, TOYECUHBIM DSJIEKTPUYECKUH 3apsl] — IpU PEIIECHUU

¢duznyeckux 3a1a4y

10.3

PacnoznaBath pusmyeckue siBiaeHus (Impolecchl) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOH Teopuu
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJAWHAMHUKH: DPaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKECHHE, CBOOOJHOE MaJCHUE
TeJN, JBUXKEHHE 110 OKPY)KHOCTH, WMHEpIUs, B3aUMOJEHUCTBUE TEIl;
mud¢ys3us, OpOYHOBCKOE JBHM)KEHUE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, U3MEHEHHe O0O0bEéMa Tel TMpU  HarpeBaHUU
(oXJakJIeHuu), TETUIOBOE paBHOBECHE, HCHApeHue, KOHIEHCAIHS,
MJIaBJICHUE, KpPUCTAJUIM3alvs, KUIIEHWEe, BIAXKHOCTh BO3/yXa,
MOBBIIICHUE IABJICHUSI Ta3a MPU €T0 HATPEBAHUH B 3aKPHITOM COCYIE,
CBS3b MEXJIY IIapaMeTpaMu COCTOSIHHS Ta3a B HW30MPOIeccax;

SJICKTpU3alus TCI, B3aPIMO)IeI>'ICTBHe 3apga10B

10.4

OnuceiBaTh MEXaHWYECKOe JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYMHBI: KOOpAWHATA, MyTh, MEpPEMEIlEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CWIa, UWMIYJIbC Tela, KHHETHYecKas DSHEeprusd,
MOTEHIIMATIbHAS DJHEPrus, MeXaHWdeckas padora, MeXaHU4YecKas
MOIIIHOCTb; TIPU OMUCAHUH MPABUIBLHO TPAKTOBATH (PU3HUECKUN CMBICI
UCIOJIb3YEMBIX BENUYHMH, MX O0O3HAU€HUs M EAUHHULBI, HaXOAWUTH
(dbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEMYUHY C APYTUMU

BCINYHUHaAMU

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOMCTBA T W TEIUIOBBIC




ABJICHHS, UCHONB3ysd (U3UUYECKHUE BEJIMYMHBI: JlaBlIeHHE Trasa,
TEeMIIepaTypa, CpEIHssl KHUHETUYEeCKass DSHEpPrusi XaoTUYECKOIo
JBWKEHUS MOJIEKYJ, CpEAHEKBAJpaTU4HAsl CKOPOCTb MOJIEKYJ,
KOJMYECTBO  TEIUIOThI, BHYTPEHHsSI OSHeprusi, pabora rasa,
KO3 (PUIMEHT MOJMe3HOro JAEWCTBHUS TEIUIOBOIO JIBUraTess; IpU
ONMCaHUU IIPaBUIILHO TPaKTOBATh ¢buznueckuit CMBICIT
UCIIONIb3YEMBbIX BEJIMYMH, MX OOO3HAUEHUS M EIUHUIBI, HAXOIUTh
(dbopMyIbl, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnucelBaTh M3y4EHHBIE DJEKTPUUYECKHE CBOWCTBAa BELIECTBA U
DIIEKTPUYECKUE  sABIEHUS  (IIPOLIECCHI), HCMONB3yd (U3HUECKUE
BEJIMYUHBI: JJEKTPUYECKUNA  3apsill,  JJIEKTPUYECKOEe  MOJIE,
HanpspKEHHOCTh  TOJIS, MOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IHpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHUS U EIUHUIBL, YKa3blBaTh (QOPMYJIBL,
CBSA3BIBAIOIIME JAaHHYIO  (PU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHaTM3UpOBaTh (PU3MUECKUE TPOLECCHl M  SIBICHUS, HCHOJb3Ys
¢du3nyeckre 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akoHbl HprOTOHA, 3aKOH COXPAHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLNI CYNEPIIO3ULUN CUII, TPUHIUIT
paBHOIIpaBUs  MHEPLUUAIBHBIX CUCTEM  OTCYETA;  MOJIEKYJISAPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpeHEW KWHETUYECKOM JHEPTruU TEIUIOBOIO JBHUKEHUS MOJEKYN C
a0COIOTHOW TeMIepaTypoil, MEepBbI 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHHMs DJIEKTPUUECKOTO 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BbIpaXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC IMPUHIUITBI JefcTBUSA MallliH, HpI/I60p0B n
TCEXHUYCCKUX yCTpOfICTB; pas3jiniyate YCJIOBHA HUX 0e30I1acHOr0

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ JKHU3HU

10.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PH3UYECKUX SIBICHUH H
MPOIIECCOB C UCIOIB30BAHUEM IMPSIMBIX M KOCBEHHBIX MU3MEPEHUH; MpH
3TOM (OpMYNHUpOBaTh NpolieMy (3amady) W TUIOTE3Y Y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEAJIOKECHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOJIBI

10.10

OCYH_IGCTBJIHTB npsIMbIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/II-IGCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKN HOFpeHIHOCTeI;'I H3MepeHHI>'I

10.11

HccnenoBaTh 3aBHUCUMOCTH MEXIY (U3UYECKMMH BEIWYHMHAMHU C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yJibTaThl IOTYYECHHOW 3aBUCHMOCTHU
(bu3nUecKUX BEIMYUH B BUJIE TaOIUI U TPa(UKOB, JeNaTh BHIBOJIBI IO

pe3yJsibTaTaM MCCIE10BaHUs

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  Tpyda TMpPU  MPOBEICHUU
UCCIICIOBAaHUI B paMKax Yy4eOHOro OSKCHEpUMEHTa, y4deOHO-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BAHUS

10.13

Pemarp pacuérHbie 3a1auul ¢ SBHO 3aJaHHON (U3MYECKON MOEIBIO,
UCTIONB3YS (PM3WYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaM3a
yCJIOBHSL  3a7aud  BBIOMpATh  (DU3UYECKYI0 MOJENb, BBIICTATH
buznyeckue BeNMUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl € pellleHus,
MIPOBOAMTH PACUETHI M OI[CHUBATh PEATIbHOCTH MOJYUYEHHOTO 3HAUCHUS

(U3UYECKON BETMYUHBI

10.14

Peniate Ka4CCTBCHHLIC 3agavuu: BBICTpAnBAaTh JOTHUYCCKHU
HCIIPOTUBOPCUUBYHO IICTIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUA

10.15

Hcnonb3oBaTh MOpU  pElIEHMH Y4eOHBIX 3aJad  COBPEMEHHbIE
UH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl TOMCKA, CTPYKTYpUPOBAHUS,
MHTEpPIIpETallUd W TPEJCTaBIECHUS Y4YeOHOH M Hay4dyHO-NONMYJSpHOU
uH(pOpMaLY, MOJYYEHHOM M3 pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATD MOJYHYACMYIO I/IH(l)OpMaI_II/IIO

10.16

[TpuBoauTH TpUMEPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

10.17

Hcnonp30BaTh TEOpEeTHYECKHE 3HAaHUS MO (M3MKE B IMOBCEIHEBHOMN
KU3HH JJ1 o0ecrieueHust 0€30MacHOCTH MpY OOpaIIeHUH ¢ MpuOopaMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpAaHCHHUA 30pOBbA H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

10.18

PaGoTaTh B rpynme c BBINOJHEHUEM PA3IMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboTy  TPYIIbl, PAlNUOHAIBHO  PACHpPENENATh
00s3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsIX, aJeKBaTHO OLIEHMBATh BKJAJ KaXKJ0rO0 W3 y4YaCTHHUKOB

TPYIIIBI B pelIEHHEe paccMaTpUBaeMoOi MpooieMbl




11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 0o01ero o0pazoBaHus

11.1

JleMoHCTpHpOBaTh Ha TMpUMEpPax poilb W MeCTO (PU3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAy4yHOW KapTHHBI MHUpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUW, B IPAKTHYECKON JEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (1)1/131/1qu1<0171 KapTUHBI MHUpa

11.2

YuuThIBaThH I'paHUllbl MIPUMCHCHUA NU3YUYCHHBIX CI)I/I?»I/I‘ICCKI/IX MOHCHCﬁZ
TOYCUHBIN BHGKTpH‘IGCKI/Iﬁ 3apsan, aacpHad MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH peleHNH (PU3NIeCKuX 3a1a4d

11.3

PacrioznaBate (usnyeckue sBieHHUS (TPOIECCHI) U OOBACHATh MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKMA W  KBAaHTOBOH  (pu3HKH:
DIIEKTPUYECKasi TPOBOJUMOCTH, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
DIIEKTPOMArHUTHAs WHAYKLHSA, JEHCTBHE MArHUTHOTO TOJMS Ha
MPOBOJAHUK C TOKOM W JBIDKYIIUHCS 3apsij, JJICKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHus, audpakuus U
MOJISIpU3alusl CBEeTa, AUCIEpPCHsl CBeTa, (poTodnexTpuueckuii ekt
(potorddext), cBeTOBOE MaBIECHUE, BO3HUKHOBEHHE JIMHEMYATOTO
CIEeKTpa aToMa BOJOpPO/A, €CTECTBEHHass M  HCKYCCTBEHHas

pPaanoOaKTUBHOCTDb

114

OnuceiBaTh  HM3y4YCHHBIC CBOWCTBA  BEMIECTBA  (DICKTPHUCCKHE,
MAariuTHBIC, ONTHYCCKHUEC, JJICKTPHUYCCKYIO IMPOBOAMMOCTE Pa3JINYHBIX
Cpell) ¢ DIEKTPOMArHUTHBIE SIBICHUSA (TIPOIECCHI), HCIONb3Ys
dbuznyecKue  BENUYHMHBL:  DJICKTPUYECKUH  3aps], CHiIa TOKa,
DIIEKTPHUYECKOE  HANpSHKCHHE,  DJIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, MHIYKIIUS MAarHUTHOTO
nmons, cuiaa Awmmepa, cuna JlopeHla, WHAYKTUBHOCTh KATYIIKH,
DHEPrusl DJIEKTPUYECKOTO0 W MAarHUTHOTO TMOJIeH, MEepUoa M YacToTa
KoJieOaHuit B KoJieOaTEIbHOM KOHTYpE, 3apsij U Cujia TOKa B TMpOoIlecce
rapMOHHYECKHX AIIEKTPOMArHUTHBIX Kosie0aHuH, boxycHoe
pacCToOdHUC U OINTHUYCCKad CHJIa JIMH3bI; MPHU OIHNCAHUU IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, HX
0o003Ha4YeHHs] M EOUHUIIBI; YKa3blBaTh (OPMYJbI, CBS3bIBAIOIINE

JaHHYI0 (PU3NYECKYIO BETUUYUHY C JPYTMMH BETUUHMHAMU




11.5

OnuceIBaTh HN3Yy4YCHHBIC KBAHTOBBIC ABJICHUA U IMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IG BCIIMYUHBI: CKOPOCTb JJICKTPOMATHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, JHCPIUA U HUMIIYJIBC q)OTOHa, nepuon
nmojgypacmnaga, OSHEPTUA CBA3HM ATOMHBIX AA€p, IIPH OIHMCAaHUHU
IMpaBHUJIbHO TPAKTOBATb (1)PI3H“ICCKHI>1 CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMy.TIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘-ICCKYIO BCIIMYUHY C APYIUMU BCIMYHMHAMU, BBIYHUCIIATH

3HA4YCHHUC (bI/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

Ananu3upoBath (U3MYECKHE TPOLECCHl W  SABICHHS, HCIOIb3YS
¢u3nvecKkue 3aKOHbI W NpUHOUIBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MapajuleIbHOIO0 COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aK0H 3JIeKTPOMArHUTHOM MHIYKLUUH, 3aKOH
IPSIMOJIMHENHOIO paclpoCTPaHEHUs CBETA, 3aKOHbI OTPAKEHMsSI CBETA,
3aKOHbl ~ IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
dororddekra, 3aKOH COXpPaHEHHS DJHEPTrUU, 3aKOH COXPaHEHHS
UMITyJIbCa, 3aKOH COXPAaHEHUs SJIEKTPUYECKOro 3apsAna, 3aKOoH
COXpaHEHUsT  MaccoBoro  4yucia, mnocryiaarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja; TMpu O3TOM pas3jinyaTh CIIOBECHYIO
(GOpMyITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXXKEHHE U YCIOBHS

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'IHTI) HalpaBJICHUC BCKTOpPAa HWHAYKIOUHW MArHuTHOrO II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

11.8

CTtpouTh ¥ ONHUCHIBATH HM300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BEBIOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NYECKUX SBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
5ToM (GOpPMYIUPOBaTh MpoOJeMy (3a7ady) W THUIOTE3y Y4eOHOTO
OKCIEpUMEHTa,  COOHMpaTb  YCTaHOBKY W3  TPEIJIOKESHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

OcyiecTBisTh MNpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3MUECKHX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpEeHHs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbBI OICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
OpSMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYHPOBAaTh YCTaHOBKY,
buKcUpOBaTh PE3YyIbTATHl MOJYYCHHOH 3aBUCHMOCTH (PU3HMUECKHX
BEJIMYMH B BUJIE TAONIUIl U TPadUKOB, JIEIATh BBIBOJBI IO PE3yIbTaTaM

HCCIeca0BaHusA

11.12

CobOmonate mpaBuia O€30MacHOTO TpyAa TMpH  I[POBEIECHUU




WCCIIeIOBAaHUM B paMKax Y4eOHOro OKCIEepUMEHTa, Y4eOHO-
HCCIIEA0BATENBCKOW U MPOEKTHOM AEATEIBHOCTU C MCIIOJb30BAHUEM

U3MEPUTENbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyIOBaHUS

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJJaHHON (DPU3UYECKON MOJIETIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHau3a
YCIIOBUSL  3a/Jla4ydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
bu3uYecKue BENMYUHBI U (DOPMYJIBI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl U OIEHWBATh PEATBHOCTH MOJYYCHHOTO 3HAYCHUS

(bU3HYECKON BETMIMHBI

11.14

Pemats Ka4CCTBCHHBLIC 3aJa4du: BBICTpAUBATb JIOTN4YCCKHU
HCIIPOTHUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)H3H‘~I€CKI/IG SIBJICHUA

11.15

Hcnonp30BaTh MpU  pELIEHUH Y4YEOHBIX 3aJad  COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpeTallid M MpeJCTaBiIeHUs Y4eOHOW M Hay4YHO-IOIYJSPHOM
uH(pOpMaLMY, MOJYYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHYECKU

aHAJIM3UPOBAThH M0JIy4aeMyH0 HH()OpMaLUIO

11.16

OOBSACHATh TPUHIUIBI ACHCTBHUS MAaIWH, MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX O€30MACHOTO HCIIOJIB30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOekHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE IPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B IMOBCEIHEBHOMN
KU3HH I o0ecrieueHus: 0€30MacHOCTH MPU OOpaIIeHUH C IpUOopamMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, AJid  COXPAaHCHUA 30pPOBbA U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IMOBCACHUA B OKPY)KaIOH_ICI‘/’I cpeac

11.19

PaGotate B TpyImie ¢ BBINOJIHEHHWEM DPA3IUYHBIX COIMATIBHBIX POIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palMOHAIBHO  paclpenessiTh
00S3aHHOCTH W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalusX, aJCKBAaTHO OLIEHMBATh BKJAJ KaXXIOTO W3 YYaCTHUKOB

IPYIIBI B pEIIEHNE pacCMaTpuBaeMoi pooOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pa3ziena

Kox npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®dusuka — Hayka o npupoxe. HayuHble
METO/BI ITIO3HAHUS OKpy:karouiero mupa. Poib
JKCIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue ¢GuU3NYECKUX SBICHUA U
npoueccoB. Hayunsie runoressl. uznueckue
3aKOHBl U TEOpUHU. ['paHuUlIbl PUMEHUMOCTHU
(bu3nIEeCKuX 3aKOHOB. [TpuHIMDI
cooTBeTcTBUS. Pombp u Mecto ¢Qusuku B
dbopMUpOBaHUH COBPEMEHHOM HAYy4YHOU
KapTUHBI MHpa, B MIPAKTUYECKOU

NeITeIILHOCTH JIFOAeH

MEXAHUKA

#i#HPari#KMTHEMATHUKA

2.1.1

Mexaanu4deckoe JBHIKXCHHC. OTHOCHUTENBHOCTh
MEXaHUYCCKOI'0 IBUKCHUS. Cucrema orcuéra.

Tpaexropust

2.1

[lepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTh,
MIHOBEHHAasi  CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCU
CUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

PaBHoMepHOE 51 PaBHOYCKOPEHHOE
MPAMOJIMHEITHOE JIBIDKEHUE. I'padpuxu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, yTH u MepEMEIICHUS

MaTepHaHBHOfI TOYKHU OT BPCMCHU




CBoOonHoe majeHue. Y CKopeHrue CBOOOTHOTO

majgeHust

KpuBonuneiinoe paBuwxkenue. PaBHOMepHOe
JIBIDKEHHE  MarTepuajlbHOM  TOYKM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOPOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUIOMETD,
JBIKCHUE CHApsAJOB, LCMHBIE U PEMEHHBIC

nepenadn

[Ipaktuueckune paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKY MYyTSIMH, IPOUIECHHBIMU
TEJIOM 34  IIOCJIEOBATEIbHBIE  pPABHBIC
MIPOMEXKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JIBIDKEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
Hyr0. M3ydeHue IBUXKEHUs [IapuKa B BA3ZKOU
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6pOHIeHHOFO TOPU30OHTAJIBHO

2.2

#i#HParH## IMHAMUKA

221

[TpuHIIMT OTHOCHTEILHOCTU T"amunes.
IlepBolii 3akoH Hprorona. HMuepuunanbHbie

CHUCTEMBI OTCUETA

22.2

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHJI

223

Bropoii 3akoH HproTOHa 111 mMaTepuanbHON
TOYKM B HWHEPLMUAIBHOW CHCTEME OTCUETA
(UCO). Tperuit 3akon HerloTona s

MaTCpHAJIbHBIX TOUCK

224

3aKOH BCEMHPHOTO TAroTeHus. CHiia TIXKECTH.

IlepBas kocMHuueckast CKOpocTh. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

22.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUA
CKOJIbXKCHUA u cujia TPCHUMA IIOKOA.

Koaddumment tpenus. Cuna conmpoTUBICHUS




pUu ABUKCHUU TCJIA B JKUAKOCTU HUJIU I'a3¢C

227

[TocTynarensHOe W BpamiaTelibHOE JIBUKEHUE

a0COJIIOTHO TBEPJIOTO Tela

228

MOMCHT CHJIBI OTHOCHUTCJIBHO OCH BpaH_[eHI/IH.
[Tnedo cunbl. YCIIOBUS paBHOBECHS TBEPIOTO
teaa 8 UCO

229

TexHuueckue  yYCTpPONCTBA:  MOIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTdeckue padoThl. M3yueHue NBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JIEHCTBUEM HECKOJIbKMX cuil. HccienoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B J1eOpPMHUPYEMO TIPY)KUHE U PE3SHHOBOM
oOpa3iie, OT BEIMYMHBI UX AePOopMaIlHH.
HccenenoBanue ycinoBuil paBHOBECUS TBEPIOTO

TCJIa, UMCIOILCTO OCh BpalliICHUSA

2.3

###Par#H###3AKOHbBI COXPAHEHIA B MEXAHUKE

I/IMHYJ'IBC MaTepI/IaJIBHOﬁ TOYKH, CUCTCMBI

2.3.1 MaTepuaibHbIX Touek. Mmnynsc cuisl u
M3MEHEHUE UMIyJbca Teja
539 3akoH coxpaHeHuss ummnyiasca B HCO.
o PeakTuBHOE ABUXKEHUE
233 Pab6ota cuibl
234 MOIIHOCTB CHIIBI
535 Kunernueckast 3Heprusi MaTepUAIbHON TOUYKH.
o Teopema 0 KNHETUYECKON YHEPTUH
[TorenumanpHas dHeprus. [loTeHunanpHas
036 SHEprus yIpyro nepopMHUPOBAHHON
o npyxuHbl. [loTeHuunanbHas dSHeprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH
IToTeHnManbHBIE U HEMOTEHUUAIBHBIE CHJIBL.
539 CBsi3b  palbOThl HEMOTEHUUAIBHBIX CHJI C

N3MCHCHHUECM MEXaHUYECKOM OHCPIrun

CHCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKON SHEPIrUuu

2.3.8 VYipyrue u Heylpyrue CTOIKHOBEHUS
530 TexHHUYeCKHue yCTpOWCTBA: JIBUJKEHUE DAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3M
53,10 CKOpPOCTEMl Tel TMpu HEyNpyroMm yaape.

HCCJ’ICI{OBaHI/Ie CBA3HU pa6OTI)I CHIJIBI C

W3MEHEHHEM MEXaHHMISCKOMN OHCPIHUHU TCJIa

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#H#Part##OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHOBHBIE MOJIOKECHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BpoyHoBckoe
newkenue. udpdysus. Xapakrep IBHKECHUS U

BSaHMOHeﬁCTBHH YHaCTull B€IICCTBA

Mopenu CcTpoeHuss Tra3oB, KUAKOCTEH U
TBEPABIX TeN W  OOBSCHEHHE CBOMCTB

BEILIECTBA HA OCHOBE ITHUX MOJENICH

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHas ABoraapo

TerumoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Monens  upeanpHoro  rasza.  OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAILHOTO Ira3a

AOconroTHas TeMIiepaTypa Kak Mepa CpeIHen
KMHETUYECKOW SHEPTUU TETUIOBOTO JIBIKEHUS

yactul rasza. [llkama remneparyp KenbBuHa

Vpasuenne Kianeiipona — MeHnaeneesa.

3akoH /lampToHa

I"azoBbIe 3akoHBI. M30mpoIiecchl B UaCaIbHOM
ra3c¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCUIICCTBA:

U30TepMa, U30Xxo0pa, n30dapa

Texnuueckue YCTpOMCTBA:! TEPMOMETD,

OapomeTp




3.1.10

[Tpaktuyeckue paboTel. M3mepeHue wmacchl
BO3JyXa B KJIacCHOM KoMHare. MccienoBanue
3aBUCHMOCTH MEKIy IapaMeTPaMU COCTOSTHUSA

Pa3pEeKEHHOIO ra3a

3.2

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepmoauHamuueckass cucTeMa. BHYyTpeHHsA
DHEPrusl TEPMOAMHAMMYECKOM CHCTEMBI U

CII0COOBI €€ N3MEHEHUS

322

KomanyecTBO TENIOTH U pa60Ta. BHYTpeHHSISI

SHEPIHiA OAHOATOMHOI'O NACAJIIBHOI'O Ia3a

323

Bunapl Temnonepenayu: TEIJIONPOBOIHOCTD,
KOHBEKIIMS, H3ITy4eHHe. TernoéMKOCTh Telna.
VienpHass TEIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpCaAadC

324

IlepBblit 3aK0H TepMOaUHAMUKU. [Ipumenenne
IIEPBOIO 3aKOHa  TEPMOJUHAMUKHU K
u3onpoueccam. ['paduueckas uHTEprpeTanus

paboThl raza

3.2.5

TeroBble mamuHbl. [IpuHIMIBL  OelCTBUSA
TeIuIoBbIX MamMH. [IpeobpazoBanus 3HEpruu
B TemioBbIXx MammHax. KoapduuneHnt
nonesHoro  geiictBus  (manee —  KIIM)

ternoBoil mamuHbl. [{ukn Kapuo u ero KI1/|

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpormeccoB B MPUPOJE.
TenioBrie JIBUTATEIN. DKOJIOTHUECKUE

Hp06HCMBI TCIINIOSHCPTCTUKHA

3.2.7

TexHuueckue YCTPOMCTBA: J(BUTaTelb
BHYTPEHHETO cropasus, OBITOBOI

XOJIOAWJIBHUK, KOHAUITUOHED

3.2.8

[IpakTuueckue padbotel. U3mepenue yaenpHOn

TEIUIOEMKOCTH

33

#HH#Par###AI'PEI’ATHBIE COCTOAHMA BEHIECBA. ®A30BLIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u KoHIeHcanus. Vicnapenue
u KHIICHUE. VY nenbHast TEIIoTa
napooOpa3oBaHusi. 3aBHCUMOCTb TEMIIEPaTypPbl

KUIICHUS OT JaBJICHHUA

332

AOcComIoTHAsS ¥ OTHOCHUTEIbHAsA BIAXKHOCTh

Bo3ayxa. HacelenHslil map

333

Trépnoe TEJO. Kpucramimueckue u
amopdHble Tema. AHHU30TPONUS CBOWCTB
KPHUCTAIJIOB. Kunxue KPUCTAILIIBL.

CoBpemeHHbIE MaTepUallbl

3.3.4

IlnaBnenue wu KpucTaJuin3anus. VY aennHas

TeruioTa miasiaeHus. Cyonumanust

335

YpaBHeHHe TEIIOBOTO OanaHca

3.3.6

TexHuuyeckue yCTpPOHCTBA: THUTPOMETP U
MICUXPOMETP,  KAJIOPUMETpP,  TEXHOJOTUHU
MOJIy4EHUS] COBPEMEHHBIX MaTepHUaJIOB, B TOM

YUCJIC HAHOMATCPpHAJI0B, U HAHOTCXHOJIOTUHN

3.3.7

IIpakTueckue paloThI. N3mepenune

BJIAJKHOCTH BO3ayXa

DJIEKTPOAMHAMUKA

4.1

##HPariH## O JIEKTPOCTATUKA

4.1.1

OnekTpu3anus Tel. JJIeKTpudeckui 3apsa. [IBa

BU A DJICKTPUYCCKHUX 3apsA10B

HpOBO,Z[HI/IKI/I, AUSJICKTPUKU u

MOJTYTIPOBOTHUKHA

4.1.3

3akoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apdaia

4.14

B3aumopeiictBue 3aps10B. 3akoH Kynona

DIIEKTpHAYECKOE noJIe. HanpsixénnocTs
AIIEKTPUYECKOTO OJIS. [Ipuanun
cyneprnosuiu.  JluHMM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

PaGora cumim  3NEKTPOCTATUYECKOTO — TOJIS.

Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

HpOBOILHI/IKI/I U OUBJICKTPUKU B NOCTOSIHHOM




ANIEKTpUUYECKOM  moje.  Judnexrpuyeckas

MPOHUIIAEMOCTh
DJEKTPOEMKOCT. Konnencarop.
4.1.8 ONEeKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCAaTopa.
DHeprus 3apsHyKEHHOr0 KOHeHCcaTopa
TexHuueckue  ycTpoOWCTBa:  AJIEKTPOCKOII,
110 AIIEKTPOMETP, DJIEKTPOCTaTUYEeCKasi 3alluTa,
o 3a3€MJIEHHUE 3JIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEpPOKC, CTPYUHBIN TPUHTED
4110 [TpakTueckue paboTHI. N3mepenue

BHCKTPOéMKOCTI/I KOHJACHCATOpa

4.2

HHPart#HITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VYcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O

4.2.1 ANEKTPUUECKOTo ToKa. Mctounuku Toka. Cuia
ToKa. [TocTosiHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DNEeKTpUYECKOe CONPOTUBJIEHHE. Y IEIbHOE
o COINPOTHBIICHUE BEIIECTBA
494 [TocnenoBarenbHOE, napajuiesibHOe,
o CMEIIaHHOE COEANHEHNE IPOBOJIHHUKOB
Pabota snexktpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIHOCTB 3JEKTPUIECKOTIO TOKA
anekTponBrkymas cuna (mamee — DJC) u
427 BHYTPEHHEE COIPOTUBIIEHUE UCTOYHMKA TOKA.
o 3akoH Oma I TOJHOM  (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe 3ambikanne
OneKTpoHHas MPOBOJIUMOCTh TBEPBIX
428 METaUIOB.  3aBHCHUMOCTb  CONPOTHUBIICHUSA
o METaJUIOB oT TEMIIEPATYPHI.
CBepXIpoBOANMOCTD
12.9 OnekTpuueckuid TOk B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TomynpoBouuku. COOCTBEHHAS U TPUMECHAs
MIPOBOJIUMOCTh ITOJIYIIPOBOJHUKOB. CBOMCTBA

p-n nepexona. [TomynpoBoAHNKOBBIE IPUOOPHI

4.2.11

ONEeKTPUUECKUT  TOK B DJIEKTPOJIMUTAX.
DIIeKTPOTUTHIECKAs JTUCCOIIAALIHSL.

DIIEeKTPOIU3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOSTEIbHBIE U HECAMOCTOSITENIbHBIN
pa3psaa. PasnuuHble TUIBI CAMOCTOSITEIBHOTO

paspsaa. Mosaus. [1nazma

4.2.13

TexHuueckue  YCTpOICTBa: amIepMerp,
BOJITMETP,  pEOCTaT, MCTOYHUKH  TOKa,
AIIEKTpOHArpeBaTeNbHbIe npuOopHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPBI, TEPMOMETP
COTPOTHUBIICHUS, BaKyyMHBII JNO/,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBO,[[HI/IKOBHﬁ AuOo4, raJJlbBaHHUKa

4.2.14

[TpakTnueckue paboThI. H3yuenue
CMEIIaHHOTO COEIUHEHMSI PE3UCTOPOB.

WN3mepenne OJIC HUCTOYHMKA TOKAa M €ro
BHYTpEHHero conpoTuBienus. HaOmronenue

9JICKTPOJIN3a

11 KUIACC

Kon Koanposepsiemoro
pasaena 3JIEeMEeHTa

IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUSA

4

SJIEKTPOAMMHAMUKA

###PartHH#MATHUTHOE I1OJIE. ODJIEKTPOMAI'HUTHAA MHAYKIMA

4.3.1

IlocTtossHHBIE MaruuTbl. BzauMmonencTBue

IIOCTOSAHHBIX MarHuToB

4.3

4.3.2

MaruutHoe Tmone. BekTop MarHuTHOM
HWHAYKIWH. HpI/IHLII/IH CYNCpIIO3UIHU.

Jluanm marmuTHOM wWHAOykuuu. Kaptuna




JIMHUM  MAarHuTHOW  HMHAYKUUMHU  TOJIA

IIOCTOAHHBIX MAarHuTOB

MaruuTHOe T0J€ MPOBOJHUKA C TOKOM.
KapTuna nuHMil 10 JUIMHHOTO MPSIMOTO

IIPOBOAHHMKA MW 3aMKHYTOI'O KOJIBIHEBOI'O

433 IPOBOJIHMKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuna AMriepa, €€ MOJlyJIb M HallpaBJICHHUE
Cuna JlopeHuia, €€ MOAyJb U HalpaBJiEHHUE.
JIB>xeHHe  3apsIyKEHHOM  4YacTULbl B
435 OZIHOPOJJHOM MAarHuTHOM mone. PaGora
cuiibl JIopeHiia
436 SIBneHne 3NeKTpOMarHuTHOM MHIYKIUU
437 [ToTok BeKTOpa MArHUTHON MHIYKLIMHU
S/1C nHAyKIMU. 3aKOH IEKTPOMAarHUTHOU
438 nHaykunn Papanest
BuxpeBoe snektpuueckoe mone. IJIC
WHIYKIWMA B TIPOBOJHUKE, JBIXKYLIEMCS
439 MOCTYIATENHbHO B OJJHOPOTHOM MAarHUTHOM
nose
4.3.10 [TpaBuno Jlenna
NHayKTUBHOCTH. SIBIIEHUME CAMOWHIYKIUH.
4.3.11 OJ1C camoMHAYKIIMT
DHeprusi MarHUTHOTO TIOJNs KAaTYIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMATrHUTHOE TTOJIE
TexHudeckne  yCTpOWCTBA:  IOCTOSIHHBIE
MAarHuThl, AJIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTaTElb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS I1€Yb
[TpakTuueckue paboTEHL. Nzyuenune
4.3.15 MarHuTHOTO IIOJS KaTYIIKH C TOKOM.

UccnenoBanue aeiicTBUA  MHOCTOSIHHOI'O




Mar"Hura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS BHGKTpOMaFHHTHOﬁ HHAYKOWUH

KOJIEBAHMA 1 BOJIHBI

5.1

#HH#HParH#MEX AHNYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarensnasgs cucrema. CBOOOIHEBIE
konebOanus. ['apMoHHMUecKue KoyieOaHUsI.
[lepron, wyactora, amiumaTyna u  (dasa

KoJiebanuil

[IpyxvHHBI MasTHUK. MaremaTu4eckui

MasiTHHK

VYpaBHEHHE TapMOHMYECKHX KOJeOaHUi.
Kunematunueckoe u JIMHAMHYECKOE

OIUCaHME KOJIEOATEIHHOTO IBIKEHUA

IIpeBpanienue SHEPruu pu
FapMOHMYECKUX  KOJIEOaHUSX. Cas3p
aMILTATY /b Kosie0aHui HCXOJIHON
BEJIMYMHBI C aMIUIUTyJaMHu KosieOaHuil eé

CKOPOCTH M YCKOPEHUS

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHus B
uaeaTbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHaIOTUST MEXIYy MEXaHHYeCKUMH U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSMU.

®opmyna Tomcona

3aKkoH COXPAHCHUSA SHEPIrUu B HUACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

By aeHHbIE MEXaHUYeCKue KoyieOaHwusl.
Pe3onanc. Pe3onanchHas KpHUBasl.
BreinyxaeHnbie JJIEKTPOMarHUTHHIE

KOJIeOaHUS.

Ilepemennbii  TOK.  CHHYCOMIATBHBIN

IIEPEMEHHBIN TOK.

MontHocTb MEPEMEHHOTO TOKA.

AMIIIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE




CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpauncdopmarop. [IpousBoacTso, nepenada
U MoTpebsieHne 3JIEKTPUUECKON HSHEPruu.
OKOJIOTUYECKUE PUCKU MPU IPOU3BOICTBE
AIEKTPUYECKON SHEPIuH. Kynerypa
MCII0JIb30BaHUs AJIEKTPO3HEPTUH B

HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
IEKTPUICCKHIA 3BOHOK, JIMHUA

QJICKTpOoIICpcaaqd

5.1.12

[Ipaktnueckue pabotel. MccrnenoBanue
3aBUCUMOCTH TE€pUOAa MajbIX KoOJIeOaHUU
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
LeNu U3 TOCIEN0BAaTeNIbHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTylIKH U Pe3UcTopa

5.2

##HPartH#MEX AHNYECKUE 1 DJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJTHBI, yCIIOBUS
pacnpoctpanenus. [lepuon.  CkopocTh
pacrpoCTpaHeHHss W JUIMHA  BOJIHBIL.

HonepeqHI)Ie N IPOJOJIbHBIC BOJIHEBI

522

###Par#H# Nntepdepenuus u nudpaxuus

MEXaHUYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. ' pOMKOCTH 3ByKa.

BeicoTa Tona. TemOp 3ByKa

524

OJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBUSA
W3JIyYEHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B v

B 3HCKTpOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€

525

CBoifcTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXCHHUE, MPEIOMJICHHE, MOJSApU3aIns,
mudpakuus, uHTepdeperuns. CKOpoOCTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI pagUOCBSA3M U TEJIEBUJICHUS.
Pagnomoxarysi. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIICH Cpe/Ibl

5.2.8

TexHuyeckue ycTpoicTBa: MY3bIKaJbHbIE
UHCTPYMEHTBHI, yJIBTpPa3ByKOBas
MUArHOCTHKAa B TEXHMKE W MEJHULUHE,
pamap,  paguONpUEMHHUK,  TEJIEBU30pP,

anTeHHa, Tenedon, CBU-meup

53

#HH#HParHH#HOITTUKA

5.3.1

[IpssMonIMHEHOE PAcIpOCTpPaHEHUE CBETA

B oHOpOAHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS
csera. [loctpoeHne M300pakeHN B IIIOCKOM

3epKajie

533

[penomienne cBeTa. 3aKOHBI MPETOMIICHHS
CBeTa. AOCOITIOTHBIH MOKa3areib

MMPEIOMJIICHUA

5.34

Iomxoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIl yroJl MOJHOIO BHYTPEHHETO

OTPAKCHUSA

535

Hucnepcuss  cBera. CIOXHBIH  cOCTaB

oenoro ceera. L{Ber

5.3.6

CoOuparoliie ¥ paccerBarolIfe JUH3BL.
Tonkasg nuH3a. POKYCHOE pACCTOSHHE W
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenue n300paXkeHN B COOMPAIOIIINX
n pacceuBaromux JauH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIMYCHHE, JaBacMOeC

JIMH301

5.3.7

[Ipenensl NPUMEHUMOCTH TE€OMETPUYECKOM

OIITUKHU

5.3.8

WNurtepdepentius  ceera.  KorepeHTHbIC

HCTOYHHKHU. YcnoBus HaOIIOEHUS




MaKCUMYyMOB u MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a3HBIX KOICpCHTHBIX UCTOYHUKOB

HMudpakmuss  cBera.  JudpakuuonHas

pCI_HéTKa. VYcnoBue Ha6J'IIOI[CHI/I${ TJIaBHBIX

5.3.9 MaKCUMyMOB npu MaJeHuu
MOHOXPOMaTHYECKOT'O cBeTa Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [Tonsipuzanust cBera
TexHUYECKHUE YCTPOWCTBA: OYKH, JIyIa,
doToanmnapar, MPOCKIMOHHBIN ammapar,
5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OITHKA, JudpaKIuOHHAS peréTka,
TIOJISIPOH T
[IpakTuyeckne  pabOTHI N3mepenue
s310 nmokasarens npenomieHus. VccnemoBaHue

CBOMCTB  HW300pakeHHM B  JIMH3aX.

Ha6J’IIOI[eHI/Ie AUCIICPCHUHU CBETA

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnBI TPUMEHMMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: MHBApUAHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

IIPUHIUIT OTHOCHTEIIBHOCTH DWHIITENHA

6.2

OTHOCHTEIBLHOCTh OOTHOBPEMCHHOCTH.
3aMe)IJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUINHBI

6.3

DHeprusi 1 UMITYJIbC CBOOOHOM YaCTHUIIbI

6.4

CBsi3p Macchl C 3Heprued M UMIYIbCOM
CBOOOJHOW YacTHILIbl. DHEPrus MOKOs

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [lnanka cBs3u sHEPTUN




doroHa ¢ ero uacToTod. OHeprus u

UMITYJIBC (pOTOHA

OtkpeiTHE U UccaeaoBanue Gortodddekra.
Ombitet AI. CroneroBa.  3aKOHBI

dboTtodrddekra

YpaBHeHue OHHIITEHHA hilae: ¢
dboTtodrddekra. «Kpacnas TPaHUIIA»

dororddekra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOeneBa

7.1.5

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

Texnuueckue ycTpoiicTBa: (oTorneMeHT,
dboTomaTUmK, COJIHCUHAs Oarapes,

CBETOOHNOA

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OnbBITEI
Pezepdopaa o uccienoBaHuio CTPOSHUS

aToma. HnaHeTapHaﬂ MOACJIb aTOMa

7.2.2

[Toctynatet bopa. H3znyuenue u
noryiomeHne (GOTOHOB TMpU  Iepexone
aToMa C OJHOIO YPOBHS DJHEPrUM Ha
apyroi. Buasl ciektpoB. CnekTp ypoBHER

SHEPTUH aTOMa BOJIOPOA

7.2.3

BosmmoBele cBoiicTBa wacTuil. BoJHBI e
bponns. KopnyckyisipHo-BOIHOBOM
nyanu3M.  Jludpakmus IIEKTPOHOB Ha

Kpucrajuiax

7.2.4

CrnoHTanHOe U BBIHYXXJICHHOC H3JIYUCHHC.

VYcTpoiicTBO M IPUHIIMI PabOTHI J1a3epa

7.2.5

TexHUYecKkrne yCTpOMCTBA: CHEKTpaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  pabotel.  HaGmomenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoabl HaOMIONEHUST W PETUCTpAIMU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PagUOAKTUBHOCTH.  OIBITHI
Pesepbdopna mo ompeneneHH0 CocTaBa
paguoakTHBHOrO  m3iydeHus. CBoiicTBa
anb(a-, Oera-, raMma-u3nydeHus. BrusHue

PaauOaKTHUBHOCTH HA JKMBBIC OPraHU3MBbI

7.3.3

OTkpplTHE  IIPOTOHA U HEUTpOHA.
Hyknonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan anpa. MaccoBoe 4uCIIo

siapa. 3oTonbl

7.3.4

Anbda-pacna. DNIEeKTPOHHBII u
NMO3UTPOHHBIA  Oera-pacman.  [amma-
U3ITy4YeHHUE. 3aKOH  paJAMOAKTUBHOTO

paciaaa

7.3.5

9Hepr1/151 CBsA3HU HYKJIOHOB B AApe.

Anepubie cuibl. Jlegext Macchl siapa

7.3.6

ﬂnepHHe peaKknuu. I[eHeHI/Ie n CHHTC3

saaep

7.3.7

SAnepHbiit peakTop. TepmosinepHbIi
cuHre3. IlpoOGneMbl ¥  NEPCHEKTHBBI
SAJIEPHOM  DHEPreTUKU. DKOJIOTMYECKHe

ACIICKThI smepHoﬁ OHCEPICTUKU

7.3.8

OneMeHTapHble  YacTuipl.  OTKphITHE
IIO3UTPOHA. @yH1aMEHTAIIbHBIE

B3aUMOJICUCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, snepHBIl peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotsl. HccnenoBanue
TPEKOB YaCTHII (1o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Be3nmus, SpKue




3Bé?>,[[bl, IIJIaHEThI, X BUAUMOC IBUXXCHUC

8.2

Comueunasts cucrema. llimaHeTsl 3eMHOU
TPYIIIBL. IImaneTsI-ruranTel u ux
CIIyTHUKH, KapJIMKOBBIE IIaHEThl. Marble

Tenna CoIHEYHOH CUCTEMEI

8.3

Connne, ¢orochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctounuk sHeprun ConHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJlyc, TeMIlepaTypa,
150:¢ B3aUMOCBSI3b. Hunarpamma
«CTHEKTPaJbHBI  KJIacC — CBETUMOCTDHY.
3BE3pl  IVIABHOM  I10OCIIEIOBATENILHOCTH.
3aBUCUMOCTh «MacCa — CBETUMOCTbY» JUIA

3BE3/] ITIaBHOM IOCICA0OBATCILHOCTH

8.6

#HHPar###BuyTpeHHee  cTpoeHHE  3BE3NL.
COBpeMeHHBIe npeaACTaBICHUA (6]
NPOUCXOKIAEHNU U 3Bomounu ConHIa u

3BE3. DTaIbl )KU3HA 3BE3]I

8.7

Mneunsii  Ilyre — Hama ['anakrtuka.
CnupanbHass  crpykrypa  ['amaktukw,
pacnpezneneHue 3BE3N, Tra3a U IBUIN.
[Tonoxxenne wu pBwkenne ConHoa B
lamaktuke. Ilmockas w  cdepudeckas

moacucTeMsl [ amakTuku

8.8

Tuner ramakTuk. PagmoralmakTmku W

KBa3apbl. YEpHBIE ABIPHI B AApaxX rajJakTHK

8.9

Bcenennas. Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pasz0eranue rajiakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukToBoe usiyyeHue

8.10

Macmrabnas  cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménnbie npoGiiemsl

aCTPOHOMHUU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; ox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocsemenue»

» ®uzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M.; ox
penakiueit [TapdpentoeBoii H.A. AkuimonepHoe o61ecTBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

POII






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT 640527729349926770582792246281479462382890807189
Bnagenew puropeesa Napuca BUKTopoBHa

OedcTevTened C 22.09.2025 no 22.09.2026



http://www.tcpdf.org

		2025-10-15T15:57:48+0500




