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Hoscuumenvuas 3anucka

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBAHMUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM mTporpammsbl, mnpeactaBieHHbIx B OI'OC COO, a Takxke c¢ y4éTtom
dbenepasibHOM paboueld MporpaMMbl BOCIIUTAHUSI M KOHLEMIIMUA TPENOoJaBaHusl y4eOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit deneparum,
peanu3yroMX OCHOBHBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

ConepsxkaHue mporpaMmbl 1o (pu3uke HampaBieHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl MHpa oOydarommxca 10—11 kmaccoB mpu oO0yueHUM HX (PU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO TIoaxoaa. [Iporpamma no ¢usuke
cootBercTBYyeT TpeboBaHusiM GI'OC COO k mIaHUpPyEeMbIM JTUUYHOCTHBIM, IPEIMETHBIM U
METanpeaMETHBIM pe3yjbTaTaM OOYyYeHMs, a TaKXKe YYHUTHIBAET HEOOXOAMMOCTh
peai3alliid MEXIPEAMETHBIX CBA3€H (U3MKKM C €CTECTBEHHO-HAYyUHBIMH Y4eOHBIMU
npeaMeTamu. B Hell onpeensitoTcsi OCHOBHBIE LENIA M3Y4EeHUS (PU3UKH HA YPOBHE CPETHETO
oO1ero o0Opa3oBaHusl, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTarpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e [JIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3KUKHN Ha 0a30BOM YPOBHE, B TOM YHCIIE
MpEeAMETHBIC PE3YJIBTATHI IO TO/IaM 00YUYEHUS;

ecojiepkaHue yueOHoro npenMera «Puznka» no rogam o0ydeHusl.

du3nka KaKk Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyMash B KayeCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBI BKJIaJ B CUCTEMY 3HAHHMUA 00
okpyxatomeM mupe. [IIkoapHbI Kypc (U3HKK — CHCTEMOOOPAa3yIOIIHA 1J11 €CTECTBEHHO-
HAy4YHbIX YUYEOHBIX MPEAMETOB, IOCKOJIbKY (PU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE ITPOLIECCOB
U SIBIICHUM, U3y4yaeMbIX XUMUEU, Ouosioruei, ¢pusndyeckon reorpadueii 1 acTpOHOMUEH.
Hcnonp3oBaHre W aKTUBHOE MpUMEHEHUE (UM3MUECKUX 3HAHUUM OINpeeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B cepe HHEPreTHKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCa, MOJIYYEHHs] HOBBIX MaTEpPUAJIOB C 3aJIaHHBIMU CBOMCTBAMU U Apyrux. M3ydyenue
(M3UKH BHOCUT OCHOBHOM BKJIaa B (POPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA
oOyuarornuxcsi, B opMUpOBaHHE YMEHHUI MPUMEHATH HAYYHBIA METOJ IO3HAHMS TPHU
BBITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca ¢u3uKH IS YPOBHS CpeHEr0 00Iero oO0pa3oBaHuUs MOJOXKEH P
uJel, KOTOPble MOXHO paCCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEM KYpC SIBISETCS JIOTHUECKH 3aBEPILIEHHBIM,
OH COAEPKUT MaTepHall U3 BCEX pa3AesioB (PU3UKH, BKIFOYAET KaK BOIPOCHI KIACCHYECKOM,
TaK 1 COBPEMEHHOH (PU3HKHU.

Hoes eenepanuzayuu. B cooTBETCTBUM ¢ HEH Marepuan Kypca (QU3UKUA OObEeIUHEH
BOKpYT pu3nueckux teopuil. Beaymumm B Kypce siBisieTcs: popMupoBaHue IpeICTaBIeHUN
O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U MOJIE.

Hoes  ecymanumapuzayuu. EE peanuzanuss mOpeanojiaraeT  MCHOJIb30BaHHUE
T'YMaHUTAPHOTO TOTEHIMANa (U3HUECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTHUS (DUBHUKH C
pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PCHUYCCKUMH, HPABCTBEHHBIMH W
AKOJIOTUYECKUMHU MPOOTIEMaAMHU.



Hoes npuxnaonou nanpasnennocmu. Kypc Gu3MKu mpeanosiaracT 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJIOTMYECKUX MPHIIOKEHUN U3YYEHHBIX TEOPUU U
3aKOHOB.

Hoes sxonozuzayuu peannsyercs MOCPEeICTBOM BBEACHHS 3JIEMEHTOB COJEpKaHUS,
MOCBAIIEHHBIX 3KOJOTMYECKHM Tpo0JiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTUEM TEXHUKH M TEXHOJOTMH, a Takke OOCYyXJAEeHHA NpoOJIeM pPaLUOHAIBHOTO
PUPOJIONOIB30BAHUS U SKOJIOTMUECKON OE30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (pU3MKU Ha YPOBHE CPETHETO 0011IEro 00pa3oBaHus
ABIIAIOTCS (pU3NYeCKue Teopuu ((GopMUPOBAHUE MIPENCTABICHUN O CTPYKTYpE MOCTPOEHUS
¢u3nueckoil Teopuu, posim (PyHAAMEHTAJIbHBIX 3aKOHOB U IPHUHLIUIIOB B COBPEMEHHBIX
IOPEICTABICHUAX O TMPUPOAE, TpaHUIAX I[PUMEHUMOCTH TEOPUH, IJIsI ONHCAHMS
€CTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAXO0/A B Kypce (DM3MKHU peanu3yercst Mpexae BCero 3a
CUE€T OpraHM3aluu SKCIEPUMEHTANIBHOW JeATEIbHOCTH oOywarommuxcs. s 06a3oBoro
YPOBHS Kypca (PUM3HKU — 3TO MCIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA00PATOPHBIX padOT, KOTOPBIE B IIporpamme 1o (pu3nke 00ObeTUHEHBI B
OOILIMI CIUCOK YYEHUYECKHUX MPaKTUYecKux padot. Ilpu sTom obecrieunBaeTcst OBIaIcHNE
OOy4aroIMMHUCS  YMEHHUSIMU TMPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCIIEIOBAaHUS
3aBHUCUMOCTEH (PM3MYECKUX BEJIMYMH U MOCTAHOBKY ONBITOB IO MPOBEPKE MPEITIOKEHHBIX
TUIIOTE3.

bonpuioe BHUMaHME yIENsSETCs PEIICHUI0 PACUETHBIX M KAadeCTBEHHBIX 3anad. llpu
3TOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBISIFOTCS 3aa4U C SIBHO 3a/laHHON PU3nuecKon
MOJEJIBIO, TTO3BOJISIFOLIME TPUMEHSATH U3yUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO
pazzena Kypca, Tak 1 MHTETpUPYS 3HAHUS U3 Pa3HbIX pa3iesioB. [Isl KaueCTBEHHBIX 3a]a4
NPUOPUTETOM SIBIISIIOTCS 3a/1aHUS HA OOBSICHEHHE NMPOTEKaHUsI (PU3NYECKUX SIBICHUM U
MPOIIECCOB B OKPYXAIOIICH JXKU3HU, TpeOyrolue BbiOOpa (uznueckodt Moaenu s
CUTYaLIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTePA.

OCHOBHBIMHU 1IEJISIMU U3y4€HHUS PU3UKHU B 001IEM 00pa30BAHUHU SABJISIOTCS:

epopMupoBaHUE UHTEpECca M CTPEMJICHUS OOYyYaroUIMXCsl K HAyYHOMY H3YHYECHHIO
MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJAE INO3HaHUs U (OPMUPOBAHUE
MCCJIEN0BATENIBCKOTO OTHOIIEHHSI K OKPYXKAIOIUM SIBIICHUSIM;

e(popMHpOBaHME HAYYHOTO MHUPOBO33PEHHUS] KaK pe3yJibTaTa HW3Y4Y€HHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e popMupoBaHUE YMEHUIN OOBSICHATH SBJICHHS C UCTIOIb30BaHUEM (PU3HUECKUX 3HAHUN
Y HAy4YHBIX JI0Ka3aTeIIbCTB;

¢ popmupoBaHUE MPEICTABICHHUN O pOJIN PU3UKHU JIJIs1 pa3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTukeHre 3THUX LieNiel 00ecneyrBaeTcsl pelieHueM CIeAyIOMX 3a1a4 B Mpoliecce
M3ydeHHs Kypca (PU3UKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

e IpUOOpETEHNE CUCTEMbI 3HAHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIIOYAs MEXaHUKY, MOJEKYJSPHYIO (U3HUKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI aCTPO(DU3UKY;

e(hpopMHupoBaHNE YMEHMH NPUMEHATH TEOPETUUECKHE 3HaHUSA i1 OOBSICHEHUS
(bu3nyecKux IBJICHUM B IPUPOJIE U ISl IPUHATHUS IPAKTUUECKUX PEIICHUN B TOBCETHEBHOM
KU3HH;



®0CBOCHHE CITIOCOOOB PENICHMsI Pa3IMYHBIX 3a7ad C SBHO 3aJaHHON (pu3mueckon
MOJIETIbIO, 3a7a4, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHue (PU3MYECKON MOeNH,
aJICKBATHOM YCJIOBUAM 33/1a4H;

®[IOHMMaHNUE (HU3MUECKUX OCHOB M MPUHIUIIOB JIEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPEIy;

®OBJIJICHUE METOJaMHU CAaMOCTOSITEILHOTO TUTAHUPOBAHUSI U IPOBEACHUS (PUZUUECKUX
AKCIIEPUMEHTOB, aHAJW3a M WHTEPHIpeTalud HHPOPMAIIUH, ONPEACIICHUS JTOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJbTaTa;

®CO3/IaHWE YyCIOBUW IS Pa3BUTHSI YMEHUW TPOEKTHO-HCCIIEIOBATEIIBCKOM,
TBOPYECKOU I€ATEIbHOCTH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE CpeIHEr0 0011Iero 0opa3oBaHus
orBoauTcs 68 wacos: B 10 kimacce — 34 vaca (1 gac B Hezenro), B 11 kimacce — 34 vaca (1 gac
B HEJIEIIIO).

Cooepoicanue yuebHo20 npedmema

10 KJIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®dusnka — Hayka o npupoje. Hayunble MeTO/Ibl MO3HAHUS OKPY>Karomiero mupa. Posb
AKCIIEPUMEHTA U TEOPUU B MPOIECCE MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (¢GU3MYECKUX SBJICHUM U TMporeccoB. HaydHble THIOTE3HI.
dusznveckue 3aKOHBI U TEOPHUH. | paHUIIBI TPUMEHUMOCTH (pr3nUecKuX 3aKoHOB. [IpuHIUTI
COOTBETCTBUSL.

Ponp u mecto du3uku B GopMHpOBAHMU COBPEMEHHON Hay4YHOW KapTUHBI MHUpa, B
MPAKTUYECKOMN JICSITEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIOTOBBIC M ITU(POBBIEC U3MEPHUTEIIBHBIC MPUOOPHI, KOMIBIOTEPHBIC TATUNKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMkeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMXKEeHUs. Crucrema
orcu€ra. Tpaekropus.

[Tepemernienue, cKkOpocTh (CpeAHsiss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOM TOUKH, X MPOEKIIMU Ha OCH CUCTEMBI KOOpIUHAT. Cll0KEeHUE NepeMeIeHUI
U CJIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥  pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE JBIKEeHHE. [ paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS], MyTH U TMEPEMENICHUs MaTepualibHOU
TOYKH OT BPEMEHH.

CBobOosHOE TajieHrne. Y CKOpeHHe CBOOOTHOTO MaCHUSI.

KpuBonuueinnoe asuwxeHue. JIBUKEHHME MAaTepUAIbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAs CKOPOCTh. llepruon u
gacToTa oOparnieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuyeckre yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIHIAOMETD, IBUKCHHE
CHApSIJIOB, LICTIHBIE U PEMEHHBIEC MIEPEIAYH.



Jlemoncmpayuu

Mopgenb cucteMbl OTCU€TA, WJUIIOCTpAlMA KHUHEMATHYECKUX  XapaKTEPUCTHUK
JBUKEHUS.

[IpeoOpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B PA3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue JnBrxeHus Tena, OpPOIIEHHOTO IOA VYIJIOM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEIETICHNSI MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOWICHHWS MEXIYy IyTSIMH, TPOWJACHHBIMA TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MMPOMEKYTKA BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKECHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3yuenune nBMKEHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Iprammn otHocutensHOCcTH ['ammies. IlepBwiii 3akoH HproTona. MHeprumanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cyneprio3unuu cuil. Bropoli 3akon HproTona miis
MaTepuaJbHOU TOUKU. Tpernit 3aKkoH HbproTOHA 1151 MarepuaibHbIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. IlepBast kocMuyeckasi CKOpOCTb.

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

Tpenue. Buapl Tpenus (moxosi, CKoJibkeHust, kaueHus1). Cumna tpenus. Cyxoe TpeHue.
Cuna TpeHMs CKOJIbKEHUS U cuja TpeHus nokos. Koabdunment tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[ToctynarenbHOE 1 BpalllaTelIbHOE JBMXKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT cuibl OTHOCUTENIBHO OCH BpamleHus. [lnedo cumbl. YcioBusi paBHOBECHUS
TBEPAOTO TEJIA.

TexHUYeckre yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHWE: MOAIIUITHUKH, IBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenune aBuxeHust Opycka mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOILIUX B MIPY>KUHE U PE3UHOBOM
obpasiie, ot ux aehopMalnm.

HccnenoBanue ycinoBuii paBHOBECUS TBEPIAOTO TEJIA, UMEIOLIETO OCh BPALECHUS.



Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

NMnynbc MarepuaibHOW TOUYKM (TENa), CUCTEMbl MaTepUalbHbIX TouyeK. Mmmyibce
CWJIbl U U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAHEHMS UMITYJIbca. PEaKTHBHOE IBUKEHHUE.

PaGora cuibl. MOIHOCTH CHIIBL.

Kunernueckas aHeprus MarepuaibHoi ToukH. Teopema 00 n3MEHEHUU KUHETHYECKOM
DHEPTHUH.

[TorenunanbHass sHeprus. lloTeHumanbHass 3HeEprus ynpyro aegoOpMHUpPOBaHHOU
npyxusbl. [loTeHIManbHas Y3HEPrUs Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[ToTeHunanbHbIE U HENOTEHIUANBHBIE CHIIbL. CBsA3b pa0OThl HEIOTEHIIMAIIBHBIX CHII C
U3MECHEHMEM MEXAaHWYECKOM SHEPIHH CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPTHUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyecknue yCTPOMCTBA M NPAKTUYECKOE TMPUMEHEHWE: BOJIOMET, KONED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexoa NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenne aOCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOM PHEpruM Teja Ha
IIPUMEpPE PACTIKEHUS PE3UHOBOIO KTy Ta.

Pa3znen 3. MousiekyasipHas pu3NKa U TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIOXKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpPUM M HX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmwxkenue. Huddysus. Xapakrtep ABUKEHUS U
B3aMMOJECHCTBUA YaCTUI] BellecTBA. MOJIesIn CTPOCHUS Ta30B, JKUAKOCTEN U TBEPABIX TEI U
0OBbsSICHEHHE CBOWMCTB BEIIECTBAa Ha OCHOBE ATHUX Mojeneil. Macca u pa3Mepsl MOJEKYI.
KomnuectBo Bemectna. [loctostHaass ABorasipo.

TerutoBoe paBHoBecue. Temnieparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens wuaeanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKON
TEOPHUH HJICATHLHOTO Tra3a. AOCONIOTHAs TeMmIepaTypa Kak Mepa CPeIHEeW KMHETHYECKOM
SHEPrUM TEIUIOBOrO ABMKEHHUs uactul ras3a. lllkanma temnepatryp KenbBuHa. ['a3zoBbie
3aKOHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akon JlansToHa. WM3ompouecchl B
UJICATbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpencTaBlieHUue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckre yCTporuCcTBa M MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu MOIEKYI
OPraHUYECKUX COCIUHECHUN.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mogens onbita llTepHa.

OnbIThI, TI0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO B3aUMO/ICUCTBUSI.



Mopens, HIUTIOCTpUpPYIOIIas MPUPOAY AABICHHUS Ta3a HA CTEHKU COCYya.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI HJI€AJILHOTO I'a3a, H30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

OmnpeneneHne mMacchl BO3yXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHHI 00BbEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXKTY TTapaMeTPaMH COCTOSIHUS Pa3pExKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHaMuueckasi cucteMa. BHYTpeHHsISl S3HEprysi TEPMOAMHAMUYECKON CHCTEMBI
U crnocobsl e€ u3MeHeHus. KomudecTBo TermioTel M pabora. BHyTpeHHsst sHEprus
OJIHOATOMHOTO HJICAJIBHOTO ra3a. Buapl Temionepenayu: TEMIONPOBOIHOCTb, KOHBEKIIMS,
U3JIlydeHUue. YAenbHas TEIUIOEMKOCTh  BellecTBa. KOIWMYECTBO  TEMJIOTHI  IPHU
TeIIonepeaaye.

[TonstTe 06 agmabatHom mporecce. IlepBolit 3akoH TepmonuHamuku. [IpumeneHue
MEPBOro 3aKOHa TEPMOAMHAMUKH K n3ompoieccaM. ['paduyeckas nuntepnpeTarus padboThl
rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh Po1IeCCOB B IPUPOJIE.

TeroBble MammHbl. [lpuHIMOBL nelicTBUS TemoBblX MamuH. IIpeoOGpazoBanus
SHEPrUU B TEIUIOBBIX MamnHaX. Ko3ppuuueHT nose3Horo AeMCTBUS TEIJIOBOW MAaIUHBI.
[HMukn Kapuo u ero xo3(p@UUUEHT MOJE3HOr0 ACUCTBHS. DKOJOTHYECKHE MPOOIEMbI
TEIJIO3HEPTETUKH.

TexHHUecKUe yCTpOWCTBAa M IPAKTUYECKOE NMPHUMEHEHME: JIBHUraTeiIb BHYTPEHHETO
CrOpaHus, ObITOBON XOJOANIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

M3MmeHeHre BHYTPEHHEHN SHEPruu Teja Mpu COBEPIICHUU PaOOThHI: BBUIET MPOOKU U3
OYTBUIKHU TIOJT IEHCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue »¢upa B JJATYHHOU TPyOKe MyTEM
TpeHus (BUIACOIEMOHCTPALIMS).

N3MeHeHne BHyTpeHHEN dHEPruu (TeMIiepaTypsl) Teaa Mpu TeIionepeiaye.

OnbIT o aaAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, ABUTATeNsi BHYTPEHHErO CrOpaHus, PEaKTUBHOIO
JIBUTATEIIS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenue yaenpHOU TEMIOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eewgecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHzaeHcauus. HMcmapeHue u kuneHue. AOCOIIOTHas U
OTHOCUTEINIbHAsA  BJAXHOCTb BO3AyXa. HacelmienHbld mnap. YaenpHas  TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUSI OT JaBJICHHUS.

Teépnoe Tteno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiuioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTtepuanbl. [liaBieHue wu
KpucTayun3anus. Y gelbHas TerioTa miasiienus. Cyoaumanusi.

YpaBHeHUE TEIJIOBOTO OajaHca.

TexHuueckue yCcTpoicTBa M MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJOTMM TMOJYyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHCIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.



CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanusi v IIIaBJIEHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.
JleMOHCTpalys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

H3mepenue OTHOCUTENBHON BIAKHOCTH BO3TyXa.

Pa3znen 4. DjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DJNeKTpu3aums Tell. DJNEKTpUYECKUi 3apsia. JlBa BUIa SJIEKTPUYECKUX 3apsIoB.
[IpoBOOHUKH, NHUAJIEKTPUKA W TOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsaa.

B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueuHblil 3ieKTpUYECKUN 3apsl.
OnekTpudeckoe noJie. Hanmpssk€HHOCTh AiekTpuueckoro nojid. [IpuHuun cynepno3uuuu
ANEKTpUYecKuX noJier. JInHuu HanpsHKEHHOCTH AJIEKTPUUYECKOTO TMOJIA.

Pabora cun snexktpocratudeckoro mojs. IloTennuan. Pa3sHOCT, MOTEHIMATIOB.
[IpoBOOHUKM U  JUAIEKTPUKH B  DIEKTpOCTaTHYECKOM Tose. Jludnektpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonageHncaTop. DNeKTpOEMKOCTh INIOCKOT0 KOHJIEHCATOpa. JHEPTUs
3apsHKEHHOTO KOHJIEHCATOopa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: AIEKTPOCKOIL, 3JIEKTPOMETD,

ANEKTPOCTATUYECKAsl ~ 3allliTa,  3a3eMJIEHWE  DJEKTPONpUOOpOB,  KOHJEHCATOD,
KOIMPOBAJIBHBIN aIllapar, CTPYUHbIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AIEKTPOMETPA.

B3aumogenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTBh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOMIAAW IUIACTHH,
PaCCTOSTHUSI MEXK]ly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. Y CIIOBHSI CYIIECTBOBAHUS AJEKTPUUECKOTO TOKa. MICTOYHUKH
tToka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE  CONPOTUBIICHHE.  YIEIBbHOE  CONPOTUBICHHE  BEIIECTBA.
[TocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

Pabora snextpuueckoro Toka. 3akoH J[xoyns—JIeHia. MomHOCTh 3JIEKTPUUECKOTO
TOKa.

DJIEKTPOJBUKYILAsl CUJIA U BHYTPEHHEE CONIPOTUBJIEHNE NCTOYHUKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) anekTpudeckoit uenu. Koporkoe 3aMmbikaHue.

DJIEKTPOHHAs MPOBOJMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTb CONPOTUBIICHUS
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.



DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonmympoBomauku. CoOCTBEHHAs] U MPUMECHAsT MPOBOAMMOCTH IOIYITPOBOIHUKOB.
CoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUM TOK B PACTBOpPAX MU pacIuiaBax 3JIEKTPOIUTOB. DIICKTPOJIUTHUECKAS
IUCCOoIUaIMs. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B razax. CaMOCTOSITENIbHBIH U HECaMOCTOSATEIbHBIN pazpsij.
Monuus. [1na3ma.

TexHuueckue ycTpoicTBa M TNMPAKTHUECKOE MPUMEHEHUE: aMIIEPMETpP, BOJIBTMETD,
peocTar, UCTOYHUKUA TOKAa, 3JEKTpOHArpeBaTeibHble MPHUOOPHI, AIEKTPOOCBETUTEIHHBIC
npuOOpPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO], TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN AHO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBJICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI, TJIOIIAIN
MONEPEYHOT0 CEUEHUs U MaTepuaa.

CwmenanHoe coeIMHEHUE MTPOBOHUKOB.

IIpamoe  u3MepeHMe  INEKTPOABIKYHIEM  cuibl.  KopoTkoe — 3aMbIKaHuUE
rajbBaHUYECKOI0 PJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS TPOBOJAUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3ydenne cMEmaHHOro COeIMHEHUST PE3UCTOPOB.

N3MepeHne »HIEKTPOABUKYIIEH CHIIBI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTUBJICHUSI.

HaOmnronenue aexTposusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6a3zoBoro ypoBHsa B 10 kiacce oCyHIECTBISETCS € YUYETOM
COJICPKATENIbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH, OMOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemuvie nonsamus, CBSI3aHHBIC C U3yUYEHUEM METOJIOB HAYYHOT'O TTO3HAHUSI:
SIBJICHUE, HAyYHBIH (DakT, rumnores3a, pu3ndeckas BeIMIMHA, 3aKOH, TEOpHs, HAOIIOAeHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHHWH, JuHeWHas (QyHKOuUs, mapadoia,
runepOoa, ux rpadukd U CBOWCTBA, TPUTOHOMETpHUUECKUE (YHKIIUU: CUHYC, KOCHHYC,
TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIUU
Ha OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB.

buonocus: mexaHwdeckoe JBIDKEHHE B JKUBOM mnpupoje, auddysus, ocMmoc,
TEIUIOOOMEH JKHMBBIX OPTaHU3MOB (BUIBI TEIUIONEpPEaaun, TEIUIOBOE PABHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB W MOJEKYJ, MOJIb
BEWIECTBA, MOJISIPHAS MAacca, TEIUJIOBBIE CBOWMCTBA TBEPHABIX TEJ, XKUIAKOCTEM U Ta30B,
AIIEKTPUUYECKUE CBOMCTBA METAJIJIOB, DJIEKTPOJUTUYECKAs TUCCOIMALINS, TaJIbBaHUKA.

l'eocpagus: BNaXHOCTh BO3/IyXa, BETPHI, 0ApPOMETP, TEPMOMETP.



Texnonozus: mnpeoOpa3OBaHUE NBIKEHUN C MCIOIb30BAHUEM MEXAHU3MOB, YUYET
TPEHUS B TEXHUKE, TOAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHHSI UMITYJIbCA B TEXHUKE
(paketa, BOIOMET W ApPYrHe€), OBUraTeldb BHYTPEHHErO CrOpaHMs, mapoBas TypOHHA,
OBITOBOM  XOJIOAMJIBHUK, KOHIWUIIMOHED, TEXHOJOTMH TIONYyYEHHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTHUH, IJIEKTPOCTATUYECKas
3aIuTa, 3a3eMIIEHUE 3JIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IPUHTED,
AJIEKTpOHArpeBaTesIbHbIe IPUOOPHI, JEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Paznen 4. JjaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. I1eKmMpOMAZHUMHAA UHOYKYUA

[TocTostHHBIE MarHUThI. B3anMoIeMCTBUE TTOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIe.
Bexrop MarHuTHOM MHAyKuuu. [IpuHOun cyneprno3uumyd MarHUTHBIX Moded. JIuHum
MArHUTHOW WHAYKIMW. KapTuHa IJHMHWUKA MarHuTHOW WHAYKIUU TOJ MNOCTOSHHBIX
MarHUTOB.

MarHnuTtHoe€ 1oJjie NpOBOJHUKA C TOKOM. KapTruHa TUHUNA WHYKIIMA MAarHUTHOTO TTOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOIO IPOBOJIHUKA, KATYIIKHA C
TokoM. OnbIT OpcTeaa. BzaumoaeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHua, e€ mMoAyllb M HampaBlieHHE. J[BHKEHUE 3apsSKEHHOW YacTHIIbl B
OJIHOPOJTHOM MarHuTHOM ToJie. Pabora cumet JlopeHia.

SBneHHE SJIEKTPOMArHUTHOW HMHAYKIMHU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIUU.
DIIEKTPOJIBIXKYILAs CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe anekTprueckoe nojie. DIEKTPOABUKYIAs CHJIa UHIYKIINU B MPOBOJIHUKE,
JIBUKYIIEMCS TOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NuaykTUBHOCTD. SIBI€HHE CAMOMHAYKIUH. DJIEKTPOABMKYIIAS CUIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPHUTENH 3JIEMEHTAPHBIX YACTHULI, MHIYKIIUOHHAS
MeyYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIuHUY UHIYKIIUM MarHUTHOTO TOJIS.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SBneHue >IEKTPOMArHUTHON UHIYKITUH.

[Ipasuio Jlenua.

3aBUCUMOCTh  DJICKTPOJBWKYILEH CHJIBI MHAYKIIUK OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydeHnne MarHuTHOTO IOJIS KaTYIIKH C TOKOM.
Hccnenoanue neMCTBUS OCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.
HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

Koneb6arenbnast cucrema. CBoOOmHbIE MeXaHMUYECKHe KoJjiebaHus. ['apmMoHHMueckue
konebanus. Ilepuoxa, wactora, amrutyna u ¢asza konebanuil. [IpyXKUHHBIM MasSTHUK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KosieOaHui. IIpeBpaienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbubiit kKOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJEOAHUS B UICATHLHOM
K0J1e0aTeTbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHUYECKHMMH M 3JIEKTPOMArHUTHBIMU
koneOanusimu. Popmyna TomcoHa. 3aKOH COXpPAaHEHUsT BSHEPIrMM B  UACAIBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienre o0 3aTyxawUX KojeOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKHE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 3JIEKTPOMArHUTHBIE KOJICOAHMUS.

IlepemenHbll TOK. CHHYCOMAAQIBHBIN MEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOIO
TOKa. AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAIIPSKECHMUS.

Tpancdopmarop. [IpousBoacTBO, epenaya U MOTPEOICHUE AIEKTPUUECKON SHEPTHUH.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOACTBE AEKTpo3HEpruu. KylbTypa HCIOIB30BaHUS
AIEKTPOIHEPTHH B TOBCEITHEBHOM )KU3HH.

TexHuyeckne ycTpoHCTBa M NPAKTHUYECKOE MPUMEHEHHE: DHJIEKTPUUYECKUI 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JTUHUHU dJIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB  KoJjieOaTeNbHOM  cUCTeMbl  (TIPYXUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

HaOnronenue 3aryxaromumx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwimorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKA W HAIPsDKEHUs] OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onaHc npu nocnegoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH
1 KOHJICHCATOpA.

Mogens TUHUYU 3IEKTPONEpeaauH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MAJIbIX KOJIeOAHUM Ipy3a HA HUTU OT JJTMHBI
HUTH U MaccChl rpysa.

HccnegoBanue MepeMEHHOrO0 TOKa B ILENM M3 MOCIEAOBATEIbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbIE 60JIHbL

Mexanuueckue  BOJIHBI, ycioBHs — pacnpoctpaHenus. Ilepuwon.  CkopocTb
pacrpocTpaHeHus 1 JJInHa BOJIHBI. [lonepednsie u po10bHbIE BOJIHBL. MHTEpdepeHuus u
nudpakIysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.



OJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBHS M3JyYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opueHtauus BexktopoB E, B, V B snexkrpomarnutHoil BosiHe. CBolicTBa
AIEKTPOMATHUTHBIX BOJIH: OTpPaXEHUE, MPEIOMJICHUE, ToJspu3anus, JAudpakius,
uaTepdepeniusi. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMAarHUTHBIX BOJIH. [I[puMeHEHUE 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IprHLMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEBI.

TexHuyeckre  yCTpOMCTBA W NPAKTUYECKOE  MPUMEHEHUE:  MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJbTPa3BYKOBas JHAarHOCTMKAa B TEXHUKE W MEIULMHE, pajap,
paanoNpuEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

ObpazoBanue 1 pacpOCTpaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Konebimromieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakxeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeHunn u qudppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3u rpOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJONW W 4acTOTOM
KoJIeOaHui.

UccnenoBanne CBONCTB SJIEKTPOMATHUTHBIX BOJH: OTPaKEHHE, MPEIOMIICHUE,
noJisipu3anys, udpakius, tHTepPepeHIus.

Tema 3. Onmuka

I'eomeTpuueckast onrtuka. IIpsMonnHeliHOE pacnpoCTpaHEHUE CBETa B OAHOPOIHOM
cpene. JIyd cBera. TOUCUHBIN UCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n3o0paxeHuit B MIOCKOM
3epKale.

[Ipenomnenue cBeTa. 3aKOHBI TpEJOMJICHHS CBeTa. AOCOMIOTHBIM TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroi MoJIHOro BHYTPEHHETO
OTPaKCHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparone U paccenBaroliie JHUH3bl. ToHkas ynH3a. DOKYCHOE PACCTOSIHUE U
onTHYecKas cujia TOHKOW JMH3BL [locTpoeHne wu300pakeHWii B cCOOMparoOnx U
pacceuBarommx JiMH3aX. DOpMysia TOHKOM JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBast onrtuka. WMuTtepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HaOMIOACHUS MaKCUMYMOB M MHHUMYMOB B HWHTEpPGEpPEHIIMOHHOW KapTUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cera. JludpakiumonHas pemiérka. YCIOBHE HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATHUUECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckre ycTpoHCcTBa M MPAKTUYECKOE NMPUMEHEHUE: 04K, Jyna, ¢oToanmnapar,
MIPOCKIIMOHHBIA anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AUGPaKIIMOHHAs
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMomnuHeHOE pacpoCTpaHEHUE, OTPAXKEHUE U TIpesioMIieHHe cBeTa. ONTHYECKHE
PUOOPHI.



[TonHoe BHyTpeHHEE OTpakeHue. Moielib CBETOBOAA.
HccnenoBanue cBOWCTB N300paKeHU B JTHMH3AX.
Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHmm cpera.

Ha6nronenue nudpaximu ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.
[Toydyenue cnekTpa ¢ moMOINIbI0 JUGPAKIUOHHON PEHIETKY.
Hab6nronenue nossipusaiiyu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomul
N3MepeHune nokazaress npeioMJIeHUs CTEKIa.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Ha6nronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIeHUAIBHON TEOPHH OTHOCUTEJILHOCTH

['paHu1IbI TPUMEHUMOCTH KJIACCUUECKOM MEXAHUKHU. [loCcTynaTel cnenuaibHON TEOpUH
OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTHM CBE€Ta B BaKyyme, HNPUHLINI
OTHOCHUTEIBHOCTH DUHIITEIHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAIICHUE JIJIUHBI.

DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTUEH U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPIHUs MOKOSI.

Paznen 7. KanToBasi pusuka

Tema 1. Dnemenmuvt K6aHM OGO ONMUKU

®otonbl. Popmyna Ilnanka cBsizu sHepruM (PoTOHA C €ro 4acTOTOH. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue U wuccinenoBanue Gorosrdpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. VYpaBHenue OuHmTerHa mis  dorodddexra. «KpacHas rpaHunan
dhororddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOEe IEHUCTBUE CBETA.

Texnuueckue ycTpoicTBa M MPAaKTUIECKOE MPUMEHEHHE: (POTORIEMEHT, (POTOMATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

doT03(¢heKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHEro Gpotodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopaa no paccesiuuio o -uactuil. [Inanerapuas
mozeinb atoMa. [loctynarsl bopa. M3nyyenue u nornomieHue GoToHOB IpH EPEX0ie aToMa
C OJTHOTO YPOBHS dHEpPruu Ha Apyroil. Buael cnektpoB. CneKkTp ypOBHEN SHEPTUM aToMa
BOZIOPO/IA.

BonnoBele cBolicTBa yactul. Bonuel ne bpoiinsa. KopmyckysipHO-BOIHOBOM Ayann3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.



TexHuyeckue yCTpoHCTBAa M IPAKTUYECKOE IPUMEHEHUWE: CIIEKTPAJIbHBIM aHAJIN3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Monuens onsita Pesepdopna.

Onpenenenre JUIMHBI BOJIHBI J1a3epa.

Ha6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habmronenue nuHeHyaToOro CriekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI,  JIOKa3bIBAKOLIME  CIIOXKHOCTb  CTpoeHus  siapa.  OTKpwITHE
paanoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa paguo0aKTUBHOIO
u3nyuyeHusi. CBoiicTBa anb(a-, Oera-, raMMa-usznyueHusi. BivsHue pagnoakTUBHOCTH Ha
KUBBIEC OPraHU3MBI.

OTtkpeiTHE TPpOTOHA U HelTpoHa. HykiionHas moxens sapa ['eitzen6epra—Banenko.
3apsn aapa. MaccoBoe dncio aapa. M30Tormsl.

Anbga-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIA Oera-pacnai. ['amma-u3znydyeHue.
3aKOH paJIMOAKTUBHOIO pacnaja.

DOHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue U CUHTES sI€ep.

Snepubiit peaktop. Tepmosinepnsiii cunTe3. [IpoOieMbl M MEPCHIEKTUBHI SIIEPHOM
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHONU SHEPTETUKH.

OnemMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

®dyHaamMeHTalbHbIE B3auMOAeCcTBUA. EqUHCTBO (pr3nuecKkoi KapTUHBI MHpa.

TexHnuueckue YCTpOIICTBA W MPAKTHYECKOE IMPUMEHEHHE: JI03UMETp, Kamepa
BuiibcoHa, siaepHbiil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TunK MOHUBUPYIOUIUX YACTHUII.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHomuu. [IpuknagHoe W MHPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3/bl, TUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrtema.

Counnne. ConHeuHas akTUBHOCTh. Mictounuk sHeprun CojHia U 3BE3A. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[Marpamma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTBY. 3BE3/IbI
[JIaBHOM TOCIIEI0OBATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCThY» JJIsl 3BE3] TJIABHOU
MOCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIEC MPEICTABICHUS O
MPOUCXOXKICHUM U 3BOOIMKA COTHIIA U 3BE3/1. DTaIlbl )KU3HU 3BE3]I.

Muieunsiii [Iyts — Hama 'anaktuka. Ilonoxxenue n aemxenue ConHua B ['anakTuke.
Turnsl ranakTuk. PagroranakTuky U KBazapbl. YEpHBIE ABIPHI B sApax TAIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ia. Pazoeranne ramaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsnydeHue.



Macmrabnas ctpykrypa Beenennoii. MeraraimakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

HaGmronenuss HEBOOPYKEHHBIM TIJIa30M C  HCHOJB30BAaHUEM  KOMIIBIOTEPHBIX
MPWIOKEHUHN NIl ONPEIEIICHHS MOJ0KEHNU HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3us1 CEBEpHOro MOJyIIApHs U IPKUE 3BE3BI.

Habmronenus B reneckon Jlynbl, mutanet, Mieunoro I1ytu.

Oo6o01maronee NOBTOpeHUe

Ponb ¢usuku M acTpOHOMHHM B SKOHOMUYECKOW, TEXHOJIOTHYECKOH, COIMAIBLHON U
ATUYECKON cdepax NesATeTbHOCTH YeJOBEKa, PoJib U MeCTO (UM3HKM W aCTPOHOMHUHU B
COBPEMEHHOM Hay4YHOW KapTHHE MHpa, pojib (PU3NUECKOM Teopuu B (HOPMHPOBAHUU
Ipe/ICTaBlIeHU 0 PU3ndYecKoi KapTUHE MUPa, MECTO (PU3MUECKON KapTUHBI MUpPa B 00111EM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6a3oBoro ypoBHsa B 11 kiacce oCyHIECTBISETCS € YUYETOM
coJlep KaTeNbHbIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHKW, OMOJIOTMH, XUMUU,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOT'O MO3HAHUS:
SBJICHHE, HAYYHbIN (akT, TUNOTE3a, (PU3NUECKasi BETUYNHA, 3aKOH, TEOpUsl, HAOII0ACHHE,
JKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pellleHHe CUCTEMBbl ypaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHO€ TPUI'OHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M MX INPOCKLUHUH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, IIPOU3BOIHBIC
AJIEMEHTApHBIX (PYHKIUH, TMPU3HAKU TOJ00US TPEYTrOJbHUKOB, OMPEICICHHE IUIONIAIN
I0ckuX Guryp u oobEéma Ted.

buonocus: snekTpuyeckue SABICHUS B )KUBOW MPUPOAE, KoJeOaTeIbHbIEC ABUKEHUS B
YKUBOU IIPUPOJIE, ONITUYECKUE SBJIICHUS B JKUBOU MPUPOJE, AEUCTBUE PAJUALNN HA )KUBBIE
OpTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTypa TBEPABIX TeEI,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAILITMYECKON pEeIIETKH, CIEKTPAIbHbIN aHAN3.

l'eocpagusa: MarHuTHBIE TONIOCA 3€MIIM, 3QJIEKW MArHUTHBIX Py, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUH.

Texnonoeus:  NUHWAM  DJIEKTpOIlepenad, TIEHEpaTop  IEPEMEHHOro  TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS M€Yb, pajap, paAuONPUEMHHK, TEIEBU30p, aHTEHHA,
tenedon, CBYU-nieub, MpoeKIIMOHHBIN arapaT, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTtapes.

IInanupyemule pezynromamoi yuebHo2o npeomema

OcBoenue yueOHoro npeamera «OPu3nka» Ha YpoBHE CpeIHETO 00111ero 00pa3oBaHuUs
(6a30BBINi  YPOBEHb) JOKHO OOECHEYUTh JOCTHIXKEHHUE CICAYIOIINX JIMYHOCTHBIX,
MeETaIpPeAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTaTOB.



Jluunocmmule pe3ynomamoi

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHOTO mpenmera «DU3MKa» JOJDKHBI
OTpaXaTb  TOTOBHOCTb W  CHOCOOHOCTh  OOydarolmuxcsi  pPyKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3UIIMEH TUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUCHTAIIHMN,
MO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUN, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM ILIEHHOCTIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M ONBITa JCATEIBHOCTH B
IPOLIECCE pealn3alid OCHOBHBIX HAIIPABJICHH BOCHHUTATEIBHON NEATEIBHOCTH, B TOM
YUCJIE B YACTU:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKONW TMMO3ULMM OOYYaIOIIEerocsi KaK AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;

PUHATHE TPaAULIMOHHBIX 00111e4YeI0BEYECKHIX TYMaHUCTHYECKUX U
JEMOKPaTUYECKUX LIECHHOCTEN;

TOTOBHOCTB BECTU COBMECTHYIO AESATENBHOCTh B HHTEPECAX IPakIaHCKOr0 OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHOM OpraHU3allNY;

YMEHHUE B3aHMOJECHCTBOBATh C COLUMAJIbHBIMU WHCTUTYTaMU B COOTBETCTBUU C HX
(YHKIUAMHY 1 HA3HAUYCHUEM;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOLICHHE K TOCYIaPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSM POCCUNCKHUX
yU€HBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyalldI0 M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBbI M LIEHHOCTH, B TOM YHUCIE B
eI TEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OyAyLIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYas 3CTETUKY HAYyYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKOil HAyKeE;

5) Tpy10BOT0 BOCTIMTAHHUSI:

UHTEpPEC K pa3Nu4HbiM cdepaMm NpodhecCUOHATHLHOM AESTEbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOP Oymyriei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCThH U CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHUIO0 B 00JaCTH (DU3UKH
HA NPOTSKEHUU BCEU )KU3HMU;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKOW KYJIbTYPbl, OCO3HAHHE TJIOOATBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYILIECTBIIEHUE IEUCTBUM B OKPYKAIOLIEH Cpele HA OCHOBE 3HAHUs
LI€JIEN YCTOMYMBOTIO pa3BUTHS YEIIOBEUECTBA;

pacUIMpPEHHUE OMbITAa JIEATEIbHOCTH SKOJOTMYECKOW HAMNpaBIIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;



7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3NUECKOIN HAYKU;

OCO3HaHUE IEHHOCTH HAYYHOU NEATEIbHOCTH, TOTOBHOCTh B NIPOLIECCE H3YYEHUS
(U3HMKHN OCYIIECTBISATH MPOECKTHYIO U HCCIEAOBATEIBCKYIO ACSATEIbHOCTh HHANBHIYAIbHO
U B rpYIIIIE.

Memanpeomemmuuwle pesynvmamoi

B npouecce 1ocTHXKEHUS TMUHOCTHBIX PE3YIbTATOB OCBOCHUS MTPOTPaMMBI 110 (PH3HKE
IJIE YPOBHA CpeaHero ooOmero o0Opa3oBaHus y OOY4YaIOUIMXCS COBEPIICHCTBYETCS
AMOLMOHAIBHBIN WHTEIUIEKT, PEAoIaralomui copMUpOBaHHOCTS:

CaMOCO3HAHHUS, BKJIOYAIOUIET0 CIOCOOHOCTh IOHHMMAaTh CBOE 3MOIMOHAJIBHOE
COCTOSIHME, BUCTh HAIPABICHUS Pa3BUTHs COOCTBEHHOH SMOIMOHANBHON c(ephl, OBITH
YBEpPEHHBIM B ceO¢;

CaMOpETYJIHPOBAaHMs,  BKIIOYAIONIETO  CaMOKOHTPOJb, yYMEHHE  MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE€ TOBEJEHHUE, CIIOCOOHOCTh adalTHPOBATHCS K dMOIMOHATBLHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEN MOTHBAIMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO LENIU U YCIIEXY,
ONITUMU3M, HUHUIIUATUBHOCTh, YMEHHUE JIEWCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEI;

SMIATHH, BKJIIOYAIOIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIIBHOE COCTOSIHUE IPYTUX,
YUUTBIBaThb €ro IpPH OCYIIECTBJICHUH OOIIEHUS, CHOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTH BBICTPAUBAaTh OTHOLICHUS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

MeramnpeaMeTHbIC pe3yJIbTaThl OCBOSHUS IPOTPAMMBI CPETHET0 0011Iero 00pa3oBaHMs
JOJKHBI OTPAXKATh:

OBJajieHHe YHHBEPCAJbLHBIMH MO3HABATEIbLHBIMH JI€HCTBUSIMMU:

1) 6a3oBbIe IOTMYECKUE AEUCTBUS:

CaMOCTOSTEIILHO (POPMYJIMPOBATh U aKTyaIM3upOBaTh MPOOJIEMy, pacCMaTpruBaTh e
BCECTOPOHHE;

OTIPENICIIATH IEJH ICITSIFHOCTH, 3a/1aBaTh apaMeTPhbl M KPUTEPUHU UX JOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pPAacCMaTPUBAEMBIX (PHU3MUECKUX
SIBJICHUSX;

pa3pabarpiBaTh IUIAH peIIeHHus IMpoOiieMbl ¢ Y4ETOM aHajdu3a HMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTePUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B ACATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YILTATOB IEIISIM,
OIICHWBATh PUCKH TOCIICJICTBUN JIEATEILHOCTH,

KOOPJIMHUPOBATh W BBHINIOJHATH PabOTy B YCJIOBHUSX pPEabHOTO, BHPTYaJIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIE UCCAEIOBATEIBLCKUE JCHCTBUS:

BJIQICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU IMMOHATUSIMH U METOJIaMU (DPU3HIECKOM
HayKH;



BJIa/IETh HAaBbIKAMU Y4e€OHO-HUCCIENOBATENIbCKOW W MPOEKTHOM JAESITENbHOCTU B
obnacTu (M3UKHU, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB
pelieHus 3a1a4 (pU3nIecKoro coep:kanus, MPUMEHEHHUIO PA3IMYHBIX METOAOB MTO3HAHUS;

BJIQ/IETh BUJAAMHU JEATEIHHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS, €r0 UHTEPIPETAIIIH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYallUiX, B TOM YHCIE MPH
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PHU3UKH;

BBISIBJISITh TIPUYMHHO-CIICJCTBEHHBIE CBSA3M U aKTyaJlU3UpOBaTh 3ajJiauy, BBIJIBUTATh
rUnoTe3y e peuieHusi, HaXOAUTh apryMEHTHI ISl JI0Ka3aTeIbCTBA CBOUX YTBEPKIACHU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh IMOJYYEHHBIE B XOJAE pEUICHUS 3aJadydl pe3yibTaThl, KPUTUUYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIbHON NeATEIBbHOCTH,
B TOM YHCJIEC IPU U3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUA 110 (U3HKE B MPAKTUYECKYIO 00JIACTh KU3HEIEATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ undopmariieii:

BJa/IeTh HABBIKAMM NOJyYyeHUs HHPOpManuu (U3MUECKOTO COACpKAHMUS U3
HMCTOYHUKOB pA3HbIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IIOUCK, aHaJu3,
CUCTEMATHU3allMI0 M HMHTEPIpETalri0 HMHQOpPMAIMK pa3M4yHbIX BUAOB U (opm
IpeJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIOJb30BaTh CpPeACTBA MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOIMH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OPTraHU3aIMOHHBIX 337a4 C COOJIIO/ICHUEM
TpeOOBaHUII JPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUYECKOTO COJEp)KaHUs B Pa3NMUHBIX (opmaTax ¢ yd€ToMm
Ha3HauYeHUs MH(OpMAUMU U LEJIEBOM ayAuTOpUH, BBHIOMpass ONTUMAIIbHYIO (OpMy
MPEJICTaBICHUS U BU3YaIH3AIIIH.

OBJiageHne YHUBEPCAJIbLHBIMUA KOMMYHNKATHBHBIMHY ICHCTBUSIMU:

1) oGmenue:

OCYIIECTBJISATH OOIIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;

pacno3HaBaTh MPEANOCHIIKYA KOHMDIUKTHBIX CUTYAllUd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOXO TOYKY 3PEHUS C MCHOJB30BAHUEM S3BIKOBBIX
CPEACTB;

2) COBMECTHasI IeSITEHbHOCTb:

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHIHON ¥ MHANBUIyaIbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUHN ¢ YUETOM OOIIUX UHTEPECOB U
BO3MOKHOCTEN KaXKJI0TO YJICHA KOJUIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUSA MO €€ TOCTUKEHUIO: COCTABIIATH IUIAH ACHUCTBUM, PACIIPEAEIATh POJIA C YUYETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;



OIICHMBATh KAa4ECTBO CBOEr0 BKJIAJla M KaXJIOr0 Y4YaCTHUKA KOMaHIbI B OOIIWiA
PE3yNbTAT MO Pa3paboTaHHBIM KPUTEPHUSIM;

MpeIIaraTb HOBBIE TPOEKTHI, OLICHUBATH UJEH C MO3ULIUY HOBU3HBI, ODUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CHUTYAIUAX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBJiageHne YHUBEPCAJIbHBIMY PeryJIsiTUBHBIMHU ACCTBUAMM:

1) camoopraHu3aIus:

CaMOCTOSTENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO IESITEIbHOCTh B 00J1acT (PU3UKU U
aACTPOHOMUHU, BBISBJIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIbHO COCTABJISATh IJIaH PEUIEHUS PACYETHBIX U KAYECTBEHHBIX 3a/1a4, TIJ1aH
BBIIIOJIHEHHSI MPAKTHYECKOW padOThl C YYETOM HMMEIOLIUXCS PECYpCcOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO JpYIULUU B 00JacTU (U3KKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B IEATEILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEIIM;

BJa/IeTh HaBbIKAMM IO3HABATEJIbHON pe(QIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

MCIIOJIb30BaTh MPUEMBI pe(IIEeKCUH JIsl OUEHKH CUTYallMH, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAJIM3€ PE3yIbTaTOB JESATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIYMEHTHI APYTUX NPU aHAJIM3€ PE3yIbTaTOB JEATEIbHOCTH.

3) npuHsTHE CEOS U IPYTUX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI M APTYMEHTHI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKY.

IIpeomemmnule pesynvmamuol

[To yuebnomy npenmery «Pusuka» (0a30Bblii ypOBEHb) TPeOOBaHUSA K MPEAMETHBIM
pe3ysipTaTaM OCBOEHHS 0a30BOr0 Kypca (PU3HKH TOJIKHBI OTPAXkKaTh:

1) chopMupoBaHHOCTh MPEICTABICHUN O POJIM U MecTe (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAay4YHOM KapTUHE MHpa, O CUCTEMOOOpa3ytouieil poiu (GU3UKU B pa3BUTUU
€CTECTBEHHBIX HAYyK, TEXHUKH M COBPEMEHHBIX TEXHOJIOTHH, O BKJa/J€ POCCUICKUX U
3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTUE HAYKH;, MOHUMaHUE (PU3NYECKON CYIIHOCTU
HAOJIIOJJTaeMBIX SIBICHUI MHUKpOMHpa, MaKpOMUpa M Meramupa; IOHMMAaHUE pPOJIU
ACTPOHOMHUM B IPAKTUYECKOM JIEATEIBHOCTH 4YEJIOBEKAa W JAJBbHEWINEM HAy4YHO-



TEXHUUYECKOM DPa3BUTHH, posid (HU3UKU B (HOPMUPOBAHUM KPYro3opa U (PyHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS] TPAKTUYECKUX 3a/1aY;

2) copMHUPOBAaHHOCTh YMEHHM pacro3HaBaTh (PU3WUECKUe SBICHUS (IIPOIECCHI) H
OOBACHATH MX HA OCHOBE M3YyYEHHBIX 3aKOHOB: PAaBHOMEPHOE U PABHOYCKOPEHHOE
MPSAMOJIMHEWHOE IBUKEHUE, CBOOOTHOE MTaJIEHUE T, ABMKEHHUE 110 OKPYKHOCTH, HHEPLUS,
B3aMMOJICCTBHE TeN, KojiebaTenbHOEe JBUXKEHHE, PE30HAHC, BOJHOBOE JBUXKEHUE;
muddy3usi, OpOYHOBCKOE JIBHIKEHHME, CTPOCHHME >KUJIKOCTEH U TBEPIBIX TEJ, U3MEHEHUE
oO0beMa Tel TpU HarpeBaHUU (OXJIAKIEHUH), TEIJIOBOE paBHOBECHE, HCIApeHUe,
KOHJICHCAIUS, TUIaBJIEHUE, KPUCTAIIM3AalUs, KUIIEHUE, BIAXKHOCTh BO3/1yXa, CBA3b CPEAHEN
KUHETUYECKOW PHEPrUu TEIUIOBOTO JIBHXKEHMSI MOJIEKYJI C a0COJIIOTHOW TeMIEpaTypoi,
NOBBIIICHUE [aBJICHUS ra3a IPU €r0 HarpeBaHWU B 3aKPBITOM COCYAE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHHMSI Ta3a B M30IPOLECCaX; AJIEKTpU3alus TeJl, B3aUMOICHCTBHUE
3apsA0B, HAarpeBaHWe€  IMPOBOJHMKA C  TOKOM,  B3aMMOJCICTBME  MarHUTOB,
ANIEKTPOMATrHUTHAs WHAYKLUS, JEUCTBHE MATHUTHOTO TOJII HAa MPOBOAHUK C TOKOM M
IOBYDKYIIMWACS — 3apsifl, JJIGKTPOMAarHUTHbIE KOJ€OaHWsT M BOJHBIL, MPSMOJMHENHOE
pacupoCTpaHEHUE CBETa, OTPAXKEHHUE, MpeloMIIeHHue, HHTeppepeHuus, Audpakuus H
MOJISIpU3aIsl CBeTa, AUCHEepCUs CBETa; (POTOAIEKTPUUECKUN 3PPEKT, CBETOBOE JAaBJICHUE,
BO3HMKHOBEHUE JIMHEHYATOr0 CHEKTpa aTOMa BOJOPOJA, ECTECTBEHHAs M MCKYCCTBEHHAas
PaauOaKTUBHOCTB;

3) BiaJeHHE OCHOBOIOJATAIOIMUMUA (U3UUYECKUMU TOHATUSAMH W BEJIMYMHAMU,
XapaKTepU3yIOIUMU (U3HUECKHE MPOIECCH (CBA3aHHBIMU C MEXaHUUECKUM JBHXKEHUEM,
B3aUMOJICCTBUEM  TeJl, MEXaHUYECKUMU KOJEOAHUSIMH UM  BOJIHAMHU, AaTOMHO-
MOJIEKYJIIDHBIM CTPOCHMEM BEIIECTBA, TEIUIOBBIMA IPOLECCAMHU; AJIEKTPUYECKUM U
MAarHUTHBIM TOJSIMH, JJIEKTPUUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU U
BOJIHAMH; OINTHYECKUMH SBJICHUSIMH; KBAHTOBBIMHU SIBJICHHUSMH, CTPOCHHEM aToMa U
aTOMHOIO a1pa, PaIMOAKTUBHOCTBIO); BJIJICHUE OCHOBOITOJIAral0IIUMHU
ACTPOHOMUYECKMMH  TOHSATUSAMH, TO3BOJISIIOUIMMU  XapaKTepu30BaTh  MPOIECCHI,
MPOUCXOSIINE Ha 3BE€3/aX, B 3BE3HBIX CUCTEMAX, B MEKTATAKTUUYECKOU Cpesie; IBHKEHHE
HEOCCHBIX TEJI, IBOJIIOLMIO 3Be3/ U BecenenHom;

4) BnajgeHUEe 3aKOHOMEPHOCTSMHU, 3aKOHAMH U TEOPHUSIMHU (3aKOH BCEMHUPHOIO
tarotenus, |, Il u 11l 3akonsr HproTOHA, 3aKOH COXpaHEHHSI MEXaHUUECKOW YHEPTUH, 3aKOH
COXPAaHEHUS HUMITYJbCa, MPUHIMI CYNEPHO3ULMU CUJ, HOPUHIUII PABHONPABHOCTU
WHEPLUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-KHMHETUYECKYI0 TEOPHI0 CTPOCHHUS
BEILIECTBA, Ta30BbI€ 3aKOHbBI, IIEPBBIA 3aKOH TEPMOAMHAMHUKH; 3aKOH COXpPAHEHUs
ANEKTPUYECKOro 3apsana, 3akoH Kynona, 3akoH OMa i yyacTka 1enu, 3akoH Oma s
IIOJIHOM DJIEKTPUYECKOM I1enu, 3akoH Jlxoyns - JleHma, 3aKOH 3JIEKTPOMArHUTHOU
MHIYKUUH, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH IPSIMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA,
3aKOH OTPAXXEHUS CBETA, 3aKOH IPEJIOMIICHHs CBETA; 3aKOH COXPAHEHUs SHEPIMH, 3aKOH
COXpaHEHUsl MMITYJIbCa, 3aKOH COXPAaHEHHUS DJIEKTPUUYECKOro 3apsijia, 3aKOH COXpaHEHUs
MacCoOBOI'O uHMCla, MOCTyJaThl bopa, 3aKoH paJiMOaKTHUBHOTO pacnaja); yBEpPEHHOE
MCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH mnpu aHanu3e (U3MYECKUX SIBICHUU U
MPOIIECCOB;

5) yMmMeHue y4MThIBaTh T'paHUIbl NMPUMEHEHUS] M3YYECHHBIX (U3MUECKUX MOJICIEH:
MarepuaibHas TOUKa, MHEpIUaIbHasl CUCTEMA OTCUETA, WCaTbHBIN ra3; MOJEIN CTPOEHUS
ra3oB, JXKUAKOCTENM M TBEPAbIX TEJI, TOYCYHBIA IEKTPUUECKUMN 3apsl, sepHas MOIEIb
aToMa, HyKJIOHHAsi MOJIeJTb aTOMHOTO siipa TIPH pelieHuu GU3NIEeCKUX 3a/1a4;



6) BIaJicHUE OCHOBHBIMU METOJaMHU HAyYHOTO TTO3HAHUS, UCTIOIh3YEMBbIMH B (DU3HKE:
MPOBOJIUTh TPSIMBIE M KOCBEHHBIE U3MEpPEHUS (PU3NYECKUX BEIWYWH, BbIOMpas
ONTHMAJIBHBIN CTIOCO0 M3MEPEHHMSI U KICTIONB3YS U3BECTHBIC METOIBI OIIEHKH TTOTPEITHOCTEH
W3MEPCHHUI, TIPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DHU3WYECKUX BEIWYHUH C
WCITOJIb30BAaHUEM TIPSAMBIX W3MEPEHHM, OOBSICHATH TOJYUYCHHBIE PE3yJbTAThl, UCTIOIB3YS
¢du3nUecKkue TEOpUHU, 3aKOHBI U TIOHSATHS, M JeJaTh BBIBOJbI; COONIOAATH IpaBUiia
0e30macHOro Tpyja MpH MPOBEJACHUH UCCIIEIOBAaHUN B paMKax y4eOHOro dKCIEpUMEHTa U
yueOHO-HUCCIIeIOBATENBCKOM EATETLHOCTH C UCIIOIb30BaHUEM ITUGPOBBIX U3MEPUTEIbHBIX
YCTPOUCTB W JabopaTopHOro oOOpyJdoBaHUs; C(HOPMUPOBAHHOCTH MPEACTABICHUN O
METO/IaX MOJyYeHHs] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

7) cpOopMHUpPOBAaHHOCTH YMEHHS peIlaTh pacueTHbIE 3aJa4d C SBHO 3aJaHHOU
(bu3MUecKo MOJIEIbIO, UCTIOJNIBb3Ys (DU3UUYECKUE 3aKOHBI U MPUHIIUIBI; HA OCHOBE aHaJIN3a
YCIIOBHSI 3aJa4d BHIOMPATH (DPU3UYECKYIO MOJIEIb, BBIICIATH (DU3MUECCKUE BEIHMYUHBI H
(bopMyITbl, HEOOXOIUMEIE TSl €€ PEIIeHUs], TPOBOIUTH PAcUeThl U OIEHUBATH PEATbHOCTh
MOJIYYCHHOTO 3HAYCHHS (PU3NYECKOM BEIMYMHBI, pEIIaTh KAadyeCTBCHHBIC 3aadM,
BBICTpaWBasi JIOTHYCCKH HEMPOTUBOPEUYHMBYIO IIEMIOYKY pPACCYKIECHUW C OMOpOi Ha
M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3HUCCKUEC SIBJICHUS;

8) chopMHUpPOBaHHOCTh YMEHUS TMPUMEHSTH IMOTYYCHHBIC 3HAHHS ISl OOBSICHCHUS
YCIIOBUN MPOTEeKaHUsI GU3MUECKUX SBJICHUN B MPUPOJE U JJIS MPUHSTHUS MPAKTHUYECKUX
pElIeHUI B MOBCEIHEBHOM KU3HU NJisi oOecriedeHus: 0€30MacHOCTH IMpHU OOpalleHuu ¢
OBITOBBIMH TMPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 370pPOBbSI U
COOJIIO/IEHNST HOPM DKOJIOTMYECKOTO TOBEJCHUS B OKPYXKAIOIIEH cpene; MOHMMaHUE
HEO0OXOJAMMOCTU MPUMEHEHHUS JTOCTHKEHUN (U3UKKA U TEXHOJIOTHH JIJISi PaIllMOHAILHOTO
MIPUPOIOTIOTH30BAHMS;

9) cdopmMupoBaHHOCTH COOCTBEHHOW IMO3UIIMM TO OTHOIICHHIO K (U3HUECKOU
nH(OpMAITH, MOTYyJaeMON W3 pa3HbIX MCTOYHHUKOB, YMEHHH HCIIONBH30BaTh ITU(GPOBHIC
TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN U TIPEICTABIICHUS YU4eOHOM
U HAyYHO-TIOMYJISAPHOW WH(OpMAIMU; pa3BUTHE YMEHHUW KPUTHYECKOTO aHajau3a
noJtyqaeMoil HHpopMaluu;

10) oBnameHwe yMeHHMSIMU pPabOTaTh B TPYIINE C BBIIOJHEHUEM Pa3JIMYHBIX
COIMAIBHBIX ~ POJICH, IIIAaHUPOBAaTh pabOTy TPYIIIBI, PAlUOHATIBHO PaCIpeaesaTh
JESATEIPHOCTh B HECTAHJIAPTHBIX CHUTYAIUAX, aJ€KBAaTHO OILIEHMBATh BKJIAJ KaXIOTO W3
YYaCTHHKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOJIEMBI,

11) oBmamenue (chOpPMHUPOBAHHOCTH TMPEACTABICHUI) TpaBUJIaMHU  3allUCU
dbuznyeckux Gopmys pernbedHO-TOUCUHON CUCTeMbl 0003HaueHui JI. bpaiins (s ciensix
1 CIA00BUIAIINX 00YJIAIOIIUXCS).

K xonmy oOyuenuss B 10 kjacce mpenMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (u3nuku B GHOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOTUH,
B MPAKTUYECKOU IEATEIBHOCTH JIIOJIEH;

YUYHUTBIBATh TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJeiel: MaTepruaibHasl
TOYKa, MHEPIMAIbHAsI CUCTeMa O0TCUETa, AOCOJIFOTHO TBEPIOE TEJIO, UeaIbHBIN a3, MOJCIH
CTPOEHHUSI Ta30B, XUJIKOCTEHW M TBEPABIX TEJ, TOUYECUHBIM AJIEKTPUYECKUU 3aps]l MOpU
pelieHnn PU3NIEeCKUX 3a/1a4;



pacrno3HaBaTh pU3NYECKUE ABIEHUS (POLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHHUKHU, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEILIECTBA U AIEKTPOAUHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BIKEHUE, CBOOOTHOE MaJeHUE Tell,
IBYDKEHUE TI0 OKPY)KHOCTH, WHEPIHs, B3auMojehcTBue Tel, Auddy3us, OpoyHOBCKOE
JBU)KEHUE, CTPOCHHE KUIKOCTEN U TBEPIBIX TEJ, U3MEHEHUE 00bEMa Tel NpU HarpeBaHUU
(oxnaxkJieHuu), TEIJIOBOE paBHOBECHE, MCHApeHHe, KOHJEHCAlus, IUIaBIICHUE,
KpUCTANIA3AIUs, KUMEHUE, BIIAXXHOCTh BO3/yXa, IMOBBIIICHUWE IABJICHUS Ta3a IMpH €ro
HarpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKIYy IapaMeTpamMu COCTOSHUS Ta3a B
U30MpolLIeccax, JIEKTPU3AIIs Tell, B3aUMOICUCTBUE 3apsI0B;

OMKCHIBATH MEXAHUYECKOE JBI)KCHHE, WCHOJb3ysd (PU3NYECKHE BEIUYHMHBIL:
KOOpJIMHATA, MMyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tela,
KUHETUYECKasl SHEPIusl, MOTCHIMAIbHAS SHEPTHsl, MeXaHu4eckas padoTa, MexaHU4ecKas
MOIIIHOCTD; TPH OMHCAHWH TMPaBUIBLHO TPAKTOBATh (PU3WYECKUA CMBICI HCIIOIH3YEMBIX
BEIIMYMH, WX OOO3HAUCHUS W CIWHUIIBI, HAXOIUTh (DPOPMYIIBI, CBSI3BIBAIOIINEC TaHHYIO
(bU3MYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAMU;

OTMUCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TEI W TEIUIOBBIC SIBIICHUS, UCIOIL3YS
(¢u3nUecKue BEIIMYUHBI: JaBJICHHUE Ta3a, TeMIEepaTypa, CpelHss KMHETUYeCKas SHEeprus
Xa0TUYECKOTO JIBMXKEHHSI MOJIEKYJI, CPEAHEKBAIPATUUHASL CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIJIOTHI, BHYTPEHHsISI JHeprus, pabora raza, KOdQUIMEHT MOJE3HOTO JeHCTBUS
TEIJIOBOTO JIBUTATEJNSI; TMPU OMUCAHUU TMPABWIBHO TPAKTOBATH (DU3UUYECKUN CMBICT
MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYECHHUSI U €IMHULIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIINE
JTaHHYI0 GU3UYECKYIO BEJIUUYUHY C IPYTHUMH BEIHMUYUHAM;

ONMUCHIBATh U3YUYEHHBIE JIEKTPUUECKHE CBOMCTBA BEILIECTBA U JIEKTPUUECKUE SIBJIICHUS
(mporecchl), UCTIONB3YsT (PU3NYECKUE BEIUUYUHBI: AJIEKTPUUECKHUI 3apsifl, AJIEKTPUUECKOe
Moje, HaNpsHKEHHOCTh IOJS, IMOTEHUMAN, Pa3HOCTh IMOTEHIHANOB; IPU ONHUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YyEMbIX BEJIMYMH, UX 0003HAUYCHUS U
€UHULIBI; YKa3blBaTh (DOPMYJIbl, CBSA3BIBAIOIIME JAaHHYI (PU3MUECKYI0 BEIUYUHY C
JIPYTUMH BETUYMHAMU,

aHAIM3UPOBaTh (PU3UUECKUE TPOLIECCHI U SBJIEHUS, UCTIONb3Ys (PU3UUECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHOTro Tsarotenus, |, |1 u 111 3akonsr HetoToHa, 3aK0H coxpaHeHHs
MEXaHMUYECKON SHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa, MPUHIUI CYNEPHO3UIUUA CUJI,
MPUHLNI PABHOIPABHUS HWHEPLUHAIBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KUHETHYECKYIO
TEOPUI0 CTPOCHUSI BEUIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEJHENW KUHETHYECKOW SHEpruu
TEIJIOBOTO  JIBIDKEHUS MOJIEKYJT C aOCOJIIOTHOW TEMIEpaTrypoil, TEpBBIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHMS JJIEKTPUUECKOro 3apsiia, 3akoH KynoHa, mpu 3ToM
paznuyaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIPAXKEHUE H
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC TPHUHIUIBI JCHCTBUS MAaIIMH, TPHUOOPOB W TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBHUS UX O€30MMACHOI0 UCTIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBINIOJIHATH SKCHEPUMEHTHI M0 MCCIIEOBAHUIO (PU3NYECKUX SIBICHUN M MPOLIECCOB C
WCIOJB30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHUN, TMpU OTOM (popMynupoBaTh
npobsieMy/3aadyy W THUIOTE3y Y4e€OHOro OKCIEpPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEIUYUH, TIPU ITOM
BBIOMPATHh OMTHUMAJIBHBIN CTIOCOO M3MEPEHUS U UCTIOIh30BaTh U3BECTHBIC METOJIBI OIICHKU
MOTPEMTHOCTEN U3MEPEHHUM;



HCCJIEIOBATh 3aBUCUMOCTH MEXAY (M3MYECKUMHU BEIMYUHAMH C HCIIOJIb30BAHUEM
MPSAMBIX H3MEPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (PM3WYECKUX BEIMYMH B BHUAE TaOMUIl M rpaduKoOB, JENaTh
BBIBO/IbI IO pE3yJIbTaTaM UCCIICIOBAHHUS;

coOmro1aTh MpaBujia OE30MacHOTO TPyJa MPH MPOBEICHWN HUCCIEAOBAaHUN B paMKax
y4eOHOr0 SKCHEPUMEHTa, Y4eOHO-HCCIeN0BATEeIbCKON M IIPOCKTHOM JESITEIBHOCTH C
UCII0JIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U J1JA00PaTOPHOTO 000PYAOBAHUS,

pemath pacuy€THBIC 3aJladyd C SBHO 3aJaHHOM (DU3WYECKOW MOJENbI0, HCIONb3Ys
(¢bu3nyeckrue 3aKOHBl M TIPUHIMIBI, HAa OCHOBE aHaju3a YCJIOBHUS 3aJayd BBIOMPATH
(hU3UYECKYIO MOJIEITb, BEIACIATH (U3UUECKHE BETMUHUHBI U (DOPMYIIBI, HEOOXOAUMBIE JIJIs €&
pellieHusl, TPOBOAUTH PACUEThl M OLIEHUMBATh PEAJTbHOCTh IIOJYYEHHOIO 3HAYCHUSA
(hU3NYECKON BEITMYNHBI,

pelaTth KaueCTBEHHBIE 3aJayd: BBICTPAUBATh JIOTUUECKH HEMPOTHUBOPECUUBYIO
IIETTOYKY PACCYXICHUIN C OMOPON HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pr3UdecKre
SIBIICHUS,

WCIIOJB30BaTh MPU PEIICHUH Y4eOHBIX 3a/lad COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU JJIs TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETALIUU U MPEACTaBICHUS yUeOHOU
W HAy4YHO-TIOMYJISIPHOM HHQpOpMAIUU, TMOJYYEHHONM W3 pa3IMYHBIX HMCTOYHHUKOB,
KPUTHYECKU aHAJIM3UPOBATH MOTydyaeMyr0 HH(POpMAIIHIO;

IPUBOJIUTh TPUMEPHI BKJIAJla POCCHMCKUX M 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHE IPOIICCCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1O (U3UKE B TOBCEAHEBHOM >KU3HM IS
obecricueHuss 0Oe30MacHOCTH TIpu  oOpamieHun ¢ nOpudbopaMu M TEXHHYECKUMH
YCTPOMCTBAMM, IS COXPAHEGHMS 3J0POBbSI W COOIIOJICHUS HOPM OKOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYIIE C BHIMOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MIAHUPOBATh
paboTy TPYIIIbI, PAIIMOHAIBHO paclpeesaTh 00SI3aHHOCTU U TUIAaHUPOBATh ACSATEIbHOCTD
B HECTAHJAPTHBIX CUTYalUsIX, AJ€KBATHO OLICHUBATH BKJAJ] KaXJOTr0 M3 YYACTHUKOB
IPYIIbBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE PE3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpPUMEpaxX pojib U Mecto Gu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOTUH,
B MPAKTHUYECKON JEATCIBLHOCTH JIFOACH, IIEIOCTHOCTh U €IMHCTBO (PHM3MYCCKON KapTHUHBI
MHUpA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS H3YYCHHBIX (PU3MUECKHX MOJENICH: TOUYCUHBIH
AJIEKTPUYECKUN 3apsl, JIyd CBETa, TOYECUHBIM MCTOYHUK CBETA, SJIEPHAS MOJIENIb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO sI/ipa MpU pelieHur (PU3nuecKux 3ajaay;

pacrio3HaBath (pU3NYECKHUE SIBJICHUS (MPOIECChl) U OOBICHATHh UX HA OCHOBE 3aKOHOB
ANCKTPOAUHAMUKNA W KBAHTOBOM (PU3HMKHU: DJIEKTPUYECKasl MPOBOJUMOCTh, TEIIOBOE,
CBETOBOE, XHWMHMUYECKOE, MarHuTHOE JEeWCTBUS TOKa, B3aUMOJCHCTBUE MAarHuToOB,
AJIEKTPOMArHuTHasT MHAYKIMSA, JEHCTBUE MArHUTHOTO IOJS Ha TPOBOJHHUK C TOKOM U
JBYDKYIIUUCS  3apsifl, JJIGKTPOMAarHUTHBIE KoOJeOaHWsT W BOJHBI, MPSIMOJIHHEHHOE
pacnpocTpaHEeHUE CBETa, OTPAXKEHHUE, MPEJOMIICHHe, WHTepPepeHmus, audpakius u



NoJIIpU3alusl CBETa, AMCIEPCHs cBeTa, Qorodnekrpuueckuit 3¢ dext (dororddexr),
CBETOBOE JIaBJICHHE, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aTOMa BOJ0PO/1a, ECTECTBEHHAS
Y UCKYyCCTBEHHAsI PaJIN0AKTUBHOCTD;

ONUCHIBATh H3YYCHHBIC CBOMCTBAa BEIIECTBA (DJIIEKTPUUYECKHE, MAarHUTHBIE,
ONITUYECKHUE, IIEKTPUUYECKYIO MPOBOJUMOCTD PA3NMUYHBIX CPEA) U DSJICKTPOMArHUTHBIC
ABJICHUS (IIPOLIECCHI), UCTOB3Ysl (U3MYECKUE BEIMYMHBI: JICKTPUUECKHUM 3apsii, cuia
TOKa, DOJEKTPUYECKOE  HAaIpSHKEHUE, DJIEKTPUUYECKOE  COMPOTUBIEHUE, PA3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs cuiia, padoTa TOKa, MHIAYKIUS MarHUTHOTO TOJIs, CHUJia
Awmrnepa, cuna JlopeHna, HWHIYKTUBHOCTh KaTYIIKH, DJHEPrusi SJIEKTPUUYECKOTO U
MarHUTHOTO TOJIeH, MEPUO/I M YacTOTa KoJieOaHUM B KOJIeOaTeIbHOM KOHTYPE, 3apsijl U cujia
TOKa B MPOIECCE TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHuM, POKYCHOE pacCTOSTHUE U
ONTHYECKas Cuja JHWH3bI, MPU ONHUCAHUU MPABHIBHO TPAKTOBATh (PU3UUYECKHUN CMBICI
UCIONIB3YEMBIX BENUYMH, WX OOO3HAYeHHs W EIUHHIBI, yKa3biBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIMUUHY C JPYTUMH BETUUMHAMU;

OMHCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHS U IMPOLIECCHI, MCIONB3YSd (U3NUECKUE
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4YaCTOTa CBETA, SHEPTHUS U
UMITyI6C (POTOHA, TIEPHOJ MOIypaciaga, SHEPTUSl CBSI3M aTOMHBIX SiAep, MPU OMUCAHUH
MPABIJIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIONB3YyEMbIX BEWYHH, UX 0003HAUCHUS U
€MHULIBI, YKa3blBaThb (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYHUHY C
APYTUMHU BETMUYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NUECKON BEITMUNHBI,

aHAJIM3UPOBATh (PUINYECKUE TPOLIECCHI U SBJICHMUS, UCIIONIb3Ysl (PU3NYECKUE 3aKOHBI U
OPUHLMIBL: 3aKOH OMa, 3aKOHbBI MOCJENIO0BAaTENbHOIO W MapajljIeIbHOTO COETUHEHMUS
NPOBOAHMUKOB, 3aKkoH Jxoyns—JleHa, 3akOH 3JEKTPOMAarHUTHOM WHAYKIHMH, 3aKOH
OPSIMOJIMHEMHOTO  PAacIpOCTPaHEHMs] CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
NpEJIOMIIEHUSI CBETa, ypaBHeHUE OWHIITEHHa 118 (oTodddekra, 3aKOH COXpaHEHUs
DHEPTHUH, 3aKOH COXPAaHEHHS UMITYJIbCA, 3aKOH COXPAHEHHS SICKTPUUYECKOTO 3apsiia, 3aKOH
COXPaHEHHUsI MAacCOBOI0 YHCIa, TMOCTynaTel bopa, 3aK0H paMoOaKTUBHOTO pacmaja, MpH
ATOM pa3jinyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0 MAaTeMaTUYECKOE BBIPAKEHUE U
ycioBus (TpaHullbl, 0071aCTH) TPUMEHUMOCTH;

OTIPEIETISATH HAMIPABJICHNE BEKTOPA MHAYKIIMA MATHUTHOTO TTOJISI TPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuiel JlopeHua;

CTPOUTh M ONMCHIBaTh H300pa)k€HHE, CO37aBa€MOE€ IUIOCKUM 3€pKajioM, TOHKOMH
JIMH301;

BBITMOJIHATH SKCIIEPUMEHTBI IO UCCIIEI0BAHUIO (PU3UUYECKUX SIBICHUN U MPOLECCOB C
HCIOJIb30BaHUEM TMPSMBIX M KOCBEHHBIX HU3MEPEHHI: Mpu 3TOM (HOpMYIHpPOBaTh
npoOjemy/3agady M THUNOTE3y YYEeOHOTO DKCIEePUMEHTa, COOMpaTh YCTaHOBKY U3
MPeIOKEHHOT0 000PYAOBaHUS, TPOBOAUTD ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMAIFHBINA CTIOCO0 M3MEPEHHUS M MCTIOIh30BATh U3BECTHHIC METO/IbI OIICHKH
IOTPELIHOCTEN U3MEPEHN;

MCCIICZIOBATh 3aBUCHUMOCTH (DM3MYECKHX BEIMYUH C UCIHOJIH30BAHUEM MPSIMBIX
M3MEPEHUI: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyIbTATHI TOJYICHHOM
3aBHCHMOCTH (PM3WYECKUX BETUYMH B BUJE TaONWIl U TpadUKOB, AENaTh BHIBOIBI IO
pe3ylbTaTaM HCCIe0BaHNUS;



coOmro1aTh MpaBuia O€30MacHOTO TpyJa MPH MPOBEICHUN HUCCIEAOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, y4eOHO-HCCIICOBATEILCKON W TMPOEKTHON JEATETHLHOCTH C
HCITOJIb30BAaHNEM M3MEPUTEILHBIX YCTPONCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

permarh pacuy€THBIE 3a/ladyd C SIBHO 33JlaHHON (DU3UYECKON MOMCIBI0, MCIOJIB3YSI
¢bu3uYecKue 3aKOHBI W TIPUHIMIIBEI, HAa OCHOBE aHalW3a YCIOBHUS 3a7a4yd BHIOMpATH
(hU3UYECKYIO MOJIEITb, BBIACIATH GU3HMUECKHE BETMUYHUHBI U (DOPMYIIBI, HEOOXOIUMBIE JIJIs €&
pellieHusl, TPOBOAUTH PACUEThl M OLIEHUBATh pPEaJbHOCTh IIOJYYEHHOIO 3HAYCHUS
(hU3NYECKON BETMYMHBI,

pelllaTh Kadye€CTBEHHBIC 3aJaud: BBICTPAaMBaTh JIOTMYECKH HEMPOTUBOPECUUBYIO
IETIOYKY PACCYXICHUN C ONOPON Ha U3YyUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE
SIBIICHMS,

UCIIOJIb30BaTh MPU pEIIeHUH Y4YeOHBIX 3aJlad COBPEMEHHBbIE HH(POpPMAIIMOHHBIC
TEXHOJIOTHH JJI TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINY U MPECTABICHUS YICOHOU
U HAy4YHO-TIOMYJSIPHOM HH(pOpMAIuU, TMOJYYEeHHONM W3 pa3IUYHbBIX HCTOYHHUKOB,
KPUTHUYECKU aHAJIM3UPOBATH MOTy4yaeMyr0 HH(POpMAIIHIO;

OOBSICHATh TMPUHIMILI JCUCTBUSI MAaIIUH, MPUOOPOB U TEXHUUECKUX YCTPOWUCTB,
pasyinyaTh yCI0BUS X 0€30MacHOTO UCIOIb30BaHUS B IOBCEAHEBHON KU3HU;

MPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHUE IPOIECCOB OKPYXKAIOIIETO MHpA, B PaA3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA 1O (U3UKE B TMOBCEAHEBHOM >KU3HM IS
obecrieueHuss 0€30MacHOCTH TIpH  OOpallleHMH C TPUOOpaMHu U TEXHUYECKUMU
YCTPOMCTBAMM, I COXPAHEHMsI 3JI0OPOBbS M COONIOJAEHHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIE C BHIIOJHCHUEM Pa3IWYHBIX COIMAJIBHBIX POJICH, IMIaHUPOBATh
paboTy TPYIIIbI, PAIIMOHAIBHO paclpeaesaTh 00SI3aHHOCTH U TUIAHUPOBATH JEATEIBHOCTD
B HECTAaHJIAPTHBIX CHUTYyalMSX, AJCKBATHO OIECHHMBATH BKJIAJ KaXJOTO W3 YYACTHUKOB
IPYIIbBI B PELICHUE paccMaTpUBaEMON MPOOJIEMBI.

Temamuueckoe niaHuposarnue

Bo3moxHOCTDH
No KoJu-Bo
HaumeHoBaHue pa3nesioB/TeM MCIOJIB30BAHUSA
n/n JacoB
20P
10 kaace 34

1 | ®u3uka u MeTo/Ibl HAYYHOI0 NMO3HAHUS 1

1.1 | ®usuka U METOIbl HAYYHOTO TTO3HAHUS 1

2 | Mexanuka 9
2.1 | KunemaTuka 2 https://resh.edu.ru

4

3

https://resh.edu.ru

2.2 | lunamuka https://resh.edu.ru
2.3 | 3aKOHBI COXpAaHCHHUS B MEXaHUKE https://resh.edu.ru

3 | MoJsexkyasipHas pu3suka M1 TEPMOAMHAMMKA 13
3.1 | OCHOBBI MOJICKYJISIPHO-KUHETHYECKOW TEOPHH 5 https://resh.edu.ru
3.2 | OCHOBBI TEPMOJAMHAMUKHU 5 https://resh.edu.ru




33 ArperatHbie cOCTOsIHUS BemecTBa. Da3oBbie 3 https://resh.edu.ru
epexo bl
4 | DNeKTPOAUHAMHKA 11
4.1 | DaeKTpocTaTHKA 5 https://resh.edu.ru
42 [MocTostHHBII AeKTprYecKuil TOK. TOKH B 5 https://resh.edu.ru
pa3INYHbIX Cpeaax
Bo3moikHOCTB
Ne KoJu-Bo
w/n HaumeHoBaHUe pa3esioB/TeM wacop | MCMO/Ib30BaHUs
20P
11 kaacce 34
1 | DaekTpoauHamMmuka 6
1.1 | MarauTHOE T0JIe. DJIEKTPOMAarHUTHAS MHITYKITUSI 6 https://resh.edu.ru
2 | KonebaHusi M BOJIHBI 12
2.1 | MexaHu4ecKHe U AIEKTPOMarHUTHBIC KOJIeOaHus 4 https://resh.edu.ru
2.2 | MexaHu4ecKue U JICKTPOMArHUTHBIC BOJIHBI 3 https://resh.edu.ru
2.3 | Onruka 5 https://resh.edu.ru
3 OcHOBBI CHIENMAJIBLHON TEOPUH 5
oTHOCUTeabHOCTH (1ajiee — CTO)
3.1 | OCHOBEHI cTIEIMATLHON TEOPUU OTHOCHTEITHHOCTH 2 https://resh.edu.ru
4 | KBanToBas pu3nka 8
4.1 | DneMeHThl KBAaHTOBOU ONITHKHU 3 https://resh.edu.ru
4.2 | CtpoeHue aToma 2 https://resh.edu.ru
4.3 | AToMHOE S71pO 3 https://resh.edu.ru
S5 | DJ1eMeHTBbI ACTPOHOMMU U ACTPOPU3NKH 4
5.1 | DneMeHThI aCTPOHOMUH U aCTPO(DU3UKH 4 https://resh.edu.ru
6 | O6o0IaloNIEe TOBTOPEHHE 2
6.1 | OGoOmaroIIee MOBTOPECHHE 2 https://resh.edu.ru
Toypounoe nianuposanue
10 KJIIACC
No Kou1-Bo Bo3moxHOCTH
/i Tema ypoka qacop [CTOJIB30BAHU
20P
®usuka — Hayka o npupoje. Hayunsie MeTob1
MO3HAHUS OKPYIKaroIIero Mupa. Pojb 1 MecTo
1  ¢wusuku B pOpMUPOBAHUN COBPEMEHHON HAYIHOU 1 https://resh.edu.ru
KapTHHBI MUPA, B TIPAKTHYECKOHN IeATEILHOCTH
0N
5 Mexanundeckoe aBmkenne. OTHOCUTEILHOCTh 1 https://resh.edu.ru

MEXAaHHNYCCKOI'O ABMXXCHMUA. HepeMemeHHe,




CKOPOCTb, ycKOpeHue. PaBHomMepHOE
IPSIMOJIMHEWHOE IBU)KEHHE

PaBHOYCKOpEHHOE PSIMOIMHENHOE IBUKECHUE.
CBoOomHOE TIafeHue. Y CKOpeHHe CBOOOHOTO
naneHud. KpuBonnHelHoe nBukeHue. J|Brkenne
MaTepUAIbHOM TOYKH 1O OKPY>KHOCTH

https://resh.edu.ru

[TpuHMn oTHOCUTENBLHOCTH [ anues..
HNuepumnanbabie cucTembl oTrcuera. [IepBbiid 3aK0H
Hprorona. Macca tena. Cuna. [lpuniun
cynepno3uunu cuil. Bropou 3akoH HeroToHa i
MAaTEPUAIbHON TOUKHU

https://resh.edu.ru

Tperui 3akoH HproTOHA 111 MaTepHUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TAroTeHus. Cuiia TSHKECTH.
ITepBast kocMu4ecKasi CKOPOCThb

Cuia ynpyrocru. 3akoH ['yka. Bec tena. Cuna
tpenus. Koapduuuent tpenus. Cuna
CONPOTHUBIICHUS NIPU JIBHKEHUH T€JIA B )KUIKOCTH
WJIH rase

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE
abcoroTHO TBEPAOTO Tena. MomeHT cuibl. [neuo
CWJIBbL. Y CJIOBHSI paBHOBECHSI TBEPIOTO TeJla

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

Nmiynbc MaTepuanbHON TOUKH, CUCTEMBbI
MaTepUalIbHbIX TOUEK. IMITynbC cuiibl. 3aKoH
COXpaHEHUS UMITyJIbca. PeakTHBHOE ABUKEHHE.
PaboTa u MmoutHOCTh cuiibl. Kunetudeckas sHeprus
MaTepHanbHOH Touky. Teopema 06 n3MeHEeHHH
KHHETUYECKOH YHEPIUH

https://resh.edu.ru

[TorenunanbHas sHeprus. [loTeHmanpHas sHeprus
ynpyro 1ehOpMUPOBAHHON TIPYKUHBI.
[ToTenmuanbpHas 2HEPTUs TeNa BOJIU3H MOBEPXHOCTU
3emuu. [loTeHIIMaNbHbBIE U HETOTEHIIMAIBHBIE CUIIBI.
CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TEIL.
3aKOH COXpAaHEHUSI MEXaHUYECKOU SHEPTUU

https://resh.edu.ru

10

11

Jlabopatopnas pabota «VccrnenmoBanue cBI3U
PabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOM
SHEPTUHU TeJIa Ha MPUMEPE PACTSHKEHHSI PE3UHOBOTO
xryTay. KoHTponbHas paboTa 1o teme
«Kunematuka. JluHamuka. 3aKOHbI COXpaHEHHUS B
MEXaHUKE»

OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUHU. bpOyHOBCKOE IBHKEHHUE.
Hubdysus. XapakTep IBUKEHUS U B3aUMOICUCTBUS
4acTull BemecTsa. Moaenu CTpoeHus ra3os,
KUJIKOCTEN U TBEPABIX TEN

https://resh.edu.ru

https://resh.edu.ru




12

13

14

Macca mounekyi. KonmnuectBo BeniecTna.
[TocrosinHas ABoragpo. TermnoBoe paBHOBECHE.
Temnieparypa u e€ usmepenue. Illkana remmeparyp
Lenbcus

Nneanshsiii raz B MKT. OcHOBHOE ypaBHEHUE
MKT. AbGcontoTHas TeMnepaTypa Kak Mepa cpe/iHei
KMHETUYECKOW JHEPTUU JBUKEHUS MOJIEKYJI.
YpaBaenue MeHnneneeBa-Knamnelipona

3akoH JlasibToHA. ["a30BBIC 3aK0HBI. M30mpo1iecChl B
UJCATPHOM Ta3e U WX rpaduueckoe mpeICcTaBICHNE

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

15

16

17

Jlabopatopnas pabota «VccnemoBanue
3aBUCUMOCTH MEX]y TapaMeTpaMu COCTOSIHUS
pPa3peKEHHOTO ra3a

BryTpenHss sHEprus TepMOAMHAMHAYECKON
CUCTEMBI U criocoObl e€ n3MeHenust. KommyecTBo
TEIJIOTHI U paboTa. BHyTpeHHsAs 3Heprus
OJIHOATOMHOT'O MJI€aJIbHOTO Ta3a. Buasl
TEIIONEpEaaun

V neapHasg TEII0EMKOCTD BemecTBa. KoandgecTBo
TEIJIOTHI IPH Tertonepeaaye. AnnadaTHbIN
nporiecc. [lepBblii 3aKOH TEPMOAUHAMUKH U €T0
MIPUMEHEHUE K U30MpolieccamM

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

18

19

20

HeobOpatumocTs niportieccoB B ripupo/ie. Bropoit
3aKkoH TepmoanHaMuku [Ipunnmn nevictBus u KIT/]
TEIUIOBOM MallIVHBI.

[uxn Kapuo u ero KII/I. Oxonornueckue
pOo0JIEMBI TEIJIOHEPTETUKU

KontponbHas pabota o reme «MosekyspHas
¢busuka. OCHOBBI TEPMOJIUHAMUKI

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

21

22

[TapooGpa3zoBanue u KoHAeHcalus. Mcnapenue u
KureHue. AOCOJIIOTHAS U OTHOCUTEIIbHAs
BJIKHOCTH BO3/1yxa. HachlleHHbIN 1ap

TBépnoe Teno. Kpucramimueckue u aMoppHbie
Tena. AHA30TPOINS CBOMCTB KPUCTAILIOB. JKuakue
kpuctajuibl. COBpeMEHHBIE MaTEPUATIBI

https://resh.edu.ru

https://resh.edu.ru

23

[LraBnenue u kpuctaum3anus. Y IeJibHasi TEIUIOTa
miaBiaeHus. Cyonumanusi. Y paBHEHHE TETIJIOBOTO
OajtaHca

https://resh.edu.ru

24

25

DneKkTpu3anus Tel. JNeKTpuueckuil 3apsaa. J[sa
BHJIA DJIEKTPUUECKUX 3apsAioB. [I[poBoHUKY,
JUAJIEKTPUKHU U TTOIYIIPOBOJHUKH. 3aKOH
COXpPaHEHMS ANEKTPUUYECKOTr0 3apsia

BzaumopeiictBue 3apsanoB. 3akoH Kynona.
TodeyHbIi aneKTpudecKkui 3apsa. Hanpsok€HHoOCTh

https://resh.edu.ru

https://resh.edu.ru




anekTpudeckoro noss. [lpuHuun cynepno3nnumn
BJIEKTPUYECKUX MOJIeU. JIMHNY HATIPsXKEHHOCTH

26

PaboTa cuit 21eKTpOCTaTHYECKOTrO MOJIS.
[Torenuman. Paznocte norenumanos. [IpoBogHuku n
IOUDJIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.
JlnsnexTpryeckass MpOHUIIAEMOCTb

https://resh.edu.ru

27

DnekTpoéMkocTh. KonneHcaTop DneKTpoEMKOCTh
IJIOCKOTO KOHJIEHCATOPA. DHEPTHS 3apIKEHHOTO
KOHJIEHCATOpA.

https://resh.edu.ru

28

29

30

31

32

JlabopaTopHas pabota "V3mepenue
IEKTPOEMKOCTH KoHAeHcaTopa". [IpuHIun
JCHCTBYS M IPUMEHEHHUE KOHICHCATOPOB,
KOITMPOBAITBHOTO ammapara, CTpyHHOTO MPUHTEPA.
DJeKTpOCTaTHUECKAs 3alIUTa. 3a3eMJIICHHUE
AIEKTPONPUOOPOB

DIIEKTPUYECKHUMN TOK, YCIOBHUS €r0 CYIIECTBOBAHHUS.
ITocrosiHubl TOK. Cuna Toka. Hanpspokenue.
Conpotusnenune. 3akoH OMa 1151 y4acTKa LETH.
[TocnenoBarenbHOE, TApAIIETIBHOE, CMEIIAHHOE
COeJIMHEHUE MPOBOIHUKOB. JITabopaTopHas paboTta
«/3y4yeHne cMEMIaHHOTO COEAMHEHUS PE3UCTOPOBY

PabGoTa 1 MOITHOCTB ANEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna. 3akon Oma Jy1st MOJTHOU
(3amMKHyTOI) 25ekTprdeckoi menu. Kopotkoe
3ambIkanue. JlabopaTopHas padota «3mepenue
OJ1C ucToyHMKa TOKa U €ro BHYTPEHHETO
CONIPOTHUBJICHUS»

DJIEKTPOHHAS TPOBOJIUMOCTb TBEPABIX METAILIIOB.
3aBUCHUMOCTB CONPOTHUBIIEHUS METAJIOB OT
Temneparypbl. CBEpXITPOBOAUMOCTD.
DJIEKTPUYECKHN TOK B Bakyyme. CBOMCTBa
AIEKTPOHHBIX TyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAsl U PUMECHAs
poBOAUMOCTh. CBOMCTBA p—N-niepexoaa.
[ToynpoBOTHUKOBBIE TPUOOPHL. DIEKTPUUECKUN
TOK B pacTBOPAX M PACIIaBAX AJIEKTPOIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DJIEKTPOIU3

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

33

DJIEKTpUUECKUM TOK B razax. CaMOCTOSITEIbHbBIN U
HECAMOCTOATENBHBIN pa3psaa. Monnus. 11nazma.
DneKTpuYecKue MPUOOPHI U YCTPONUCTBA U UX
MpakTU4YecKoe mpuMeneHue. [IpaBuna TexHuKu
0€30I1acCHOCTH

https://resh.edu.ru

34

O06o0maronuil ypok «3JIeKTPOIUHAMHUKAY

OBLIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME
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11 KITACC

Ne
n/n

Tema ypoka

KoJu-Bo
YacoB

Bo3mo:xHOCTH
HCII0JIH30BAHUSA
20P

ITocTostHHBIE MAarHUTHI U UX B3aUMOJCHCTBHE.
MarnurtHoe 1noJie. BEeKTop MarHuTHOW UHIYKIHAH.
JInHMKM MarHUTHOW MHAYKUUU. MarHuTHoOE moJie
MPOBOJIHUKA ¢ TOKOM. OmBIT DpcTeaa.
B3auMmopelicTBUe NPOBOJHUKOB C TOKOM

JlabopaTtopHas pabota «l3ydeHre MarHuTHOTO
TOJISI KATYIIKU C TOKOM». [[eliCTBE MarHuTHOTO
MOJIs1 HAa MPOBOJHUK ¢ TokoM. Cuiia Amrepa.
JlaGopartopnas pabota «VccinenoBanue neicTBUs
MOCTOSTHHOT'O MarHWTa Ha paMKy C TOKOM»

JlelicTBrE MarHUTHOTO MOJIS Ha ABHKYLILYIOCS
3apspkeHHyro yactuily. Cuita Jlopenua. Pabora
cuibl JIopeHna. DeKTpOMarHuTHAasE MHIYKLIHS.
[Torok BekTOpa MarHuTHOM MHAYKIHH. D /C
MHIYKIWAH. 3aAKOH 3JIEKTPOMAarHUTHON MHIYKIIUU
@dapanes

JlabopaTtopHas pabota «VccienoBanue sBIeHUS
ANEKTPOMArHUTHOM MHIAYKIUWY. NHIYKTUBHOCTbD.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.
DHeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMAarHuTHOE MOJIe

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

TexHudeckue yCTpoucTBa U UX MPUMEHEHHUE:
ITOCTOSIHHBIE MArHUTBI, JICKTPOMATHUTHI,
AJIEKTPOIBUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHL], UHAYKI[MOHHAS I1€Yb

https://resh.edu.ru

KoHnTtponbHasg padora no reme « MarHUTHOE TOJIe€.
DNEeKTpOMarHuTHAsI HHIYKLHSD)

CB00OOIHBIE MEXaHUYECKUE KOJIeOaHUs.
["apMonnyeckue koaeOaHus. Y paBHCHHE
rapMoHudeckux kosiebanuii. [IpeBpamienue
sHepruu. JlabopaTopnas pabora «MccnenoBanue
3aBUCUMOCTH TepHOa MaJIbIX KoJieOaHu# Tpy3a Ha
HUTH OT JUTMHBI HUTH U MAcChI TPy3a»

https://resh.edu.ru

https://resh.edu.ru

Konebarenbubrit koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHEIE KOJICOaHUS B HICATHHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTHS MEXKITY
MEXaHUYECKUMH 1 DJICKTPOMArHUTHBIMH
koJiebanussmMu. @opmyia TomcoHa. 3aKoH

https://resh.edu.ru




COXpaHEHUs YIHEPTUU B UCATHHOM KOJIeOaTeIbHOM
KOHTYpE

10

11

12

[IpencraBieHue 0 3aTyXarOMMX KOJICOAHUSX.
By IeHHbIE MEXaHUYECKHE KOJIEOaHuU .
Pe3onanc. BeIHYX/I€HHbBIE AJIEKTPOMAarHUTHBIE
koseOanus. [lepemenuspiii Tok. CHHYCOMAATBHBIN
IIEPEMEHHBIA TOK. MOIITHOCTH MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U ACUCTBYIOIIEE 3HAUCHUE CUIIBI
TOKAa U HaIIPSDKCHUS

Tparcdopmarop. [IponsBoacTBo, Mepeaada u
NOTPEOIEHUE SIEKTPUUECKON IHEPTUU. Y CTPOICTBO
Y IPAKTUYECKOE MPUMEHEHHE 3JIEKTPUUECKOTO
3BOHKA, F'€HEepaTOpa NEPEMEHHOr0 TOKA, TMHUI
ANIEKTpoIepeaad. DKOJIOTHUECKUE PUCKH MTPU
MIPOU3BOJICTBE 3JIEKTpo3Hepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM
KU3HU

MexaHudeckue BOJHBI, YCIOBUS PACHPOCTPAHEHHUS.
[Tepron. CKopoCTh pacpoOCTpaHEHUS U IJIMHA
BOJIHBL. [Toniepeunbie U Mpo10abHBIE BOJIHBI. 3BYK.
CxopocTtsb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHA.
TemOp 3ByKa

DNEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U
ckopocTh. [lIkana 3eKTpOMarHuTHHIX BOJIH.
[IpyHIMTBI paguoCBA3U U TeneBUACHUS. Pa3BuTne
CpeacTB CcBs3u. Pagnonokarus

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

13

14

15

KontponbsHas pabota «Konebanus u BOTHBDY

[IpssMOMHENHOE pacIpOCTPAaHEHUE CBETA B
OJHOPOJIHOU cpene. ToueuHblii ICTOYHUK CBETA.
JIyu cBera. OTpaxkeHue cBeta. 3aKOHbI OTPAKEHUS
ceta. [loctpoenne n300pakeHnii B MI0CKOM
3epKasue

IIpenomienue cBera. [loHOE BHYTpEHHEE
oTpaxkeHue. lIpenenbHbIi yroi mojaHoro
BHYTpEHHEro oTpaxeHus. JlaboparopHas pabota
«M3Mepenue nokasaresnsi IpeIoMIICHHUS CTEKIIa

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

16

17

JIunzel. [loctpoenne nzoOpaxeHuil B JIMH3E.
@opmysia TOHKOW JUH3BL. Y BEJIMYECHUE JIMH3BI.
JlaGoparopnas pabota «lccnenoBanrue CBOMCTB
M300paKEHUM B JIMH3AX)

Hucnepcus ceeta. CloXKHBIN cocTaB O€7I0ro CBeTa.
[{BeT. JTabopaTopHas pabora «Habmonenue
nucrniepcun cBetay. utepdepenius ceera.
Judpakuus ceeta. Jludpaknronnas pemerka

https://resh.edu.ru

https://resh.edu.ru




18

19

20

[TonepeuHnocTh cBeTOBBIX BOJIH. [lonsipuzanus
ceera. OnTudeckue npudOpsl U yCTPOIMCTBA U
yCIJIOBUSI KX O€30ITaCHOTO MPUMEHEHUS

[ paHuIBl NPUMEHUMOCTH KJIIACCUYECKON MEXAHHKHU.
[locTynarsl criequanbHON TEOPUH
OTHOCUTENBHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U
COKpAILICHHUE JUIMHBI

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl C SJHEPTUEN U UMITYJIbCOM. DHEPIUs
nokosi. KontponpHas padota «Omnrtuka. OCHOBBI
CHEUaTbHOW TEOPHUH OTHOCUTEIBHOCTI

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

21

22

23

®otonbl. Popmyna [Inanka. DHEprus U UMIYJIbC
dboTona. OTkpeITHE U HcchnenoBanue hoTorddexra.
Omneitel A. I'. CroneroBa

3akoHsbl (hoTodddekra. YpaBHeHHE DUHINITEIHA AJIsI
doTorpdekra. «KpacHas rpanuna» porosddexra.
Hasnenne cBera. OnbiThl [1. H. JleOGenena.
XUMHYECKOE IEMCTBUE CBETA

TexHuyeckue ycTporucTBa U NPaKTUIECKOE
npuMeHeHue: (OTo3IEMEHT, (OTOJATUHK,
coJIHEeYHas Oarapes, cBeToAuo 1. Pemenue 3anad no
TeMe «DIEMEHTHI KBAHTOBOM OIITUKM

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

24

Mogens atoma Tomcona. OnbiTel Pezepdopaa mo
paccesiHuto o-dactull. [limanerapuas Mojenb aroma.
ITocrynartsl bopa

https://resh.edu.ru

25

26

27

28

N3nyyenue u norioiieHre (GOTOHOB MPU MEPEXOe
aToOMa C OJTHOTO YPOBHS SHEPTUH Ha Ipyrou. Buisl
CIIEKTpOB. BoHOBBIE CBOMCTBA YacTull. BoJiHbI 1€
bpoiis. KoprycKynsipHO-BOJHOBOW TyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U31yUYEHHE

OTtkpbiTHE paguoakTUBHOCTU. OnbIThl Pesepdopia
0 OMPEJICSICHUIO COCTaBa PAIUOAKTUBHOIO
uzinydyenus. CBolicTBa anbda-, 6eTa-, ramma-
u3iy4eHus. BiausiHue paguoakTHBHOCTH Ha KUBbIE
OpraHU3Mbl

OTkpbITHE TPOTOHA U HEUTpOoHA. M30TOmBI. ANb(ha-
pacmaj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['amma-usiyyeHue. JHEpPrusi CBSI3U
HYKJIOHOB B sape. A nepHbie peakuuu. A nepHbliid
peakrtop. [IpobsieMbl, MepCreKTUBBI, SIKOJOTUYECKUE
aCIIEKTHI SIIEPHOM SHEPreTUKHU

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metob1 HAOIIOACHUS U PETUCTpaIlin

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru




29

30

AJIEMEHTapHBIX YacTull. Kpyriblid cTos
«PyHIaMEeHTaJIbHBIE B3aUMOJIEMCTBUSI. EMUHCTBO
(bU3UIECKON KapTUHBI MUPaY

Bup 38€31H0T0 HeOa. Co3Be3aus, ipKue 3BE3/1bI,
IJIAHETHI, KX BUIUMOE NBIbKeHHe. CoTHCUHAs
cuctema. Comnie. ColHEUHASI aKTUBHOCTD.
Hcrounnk 3Heprun ComHIa U 3B€31

3BE3/1bI, X OCHOBHBIC XapAKTEPUCTUKU. 3BE3BI
IJIaBHOM MOCJIEA0BATEIbHOCTU. BHYyTpeHHEe
ctpoenue 3BE311. CoBpeMeHHbIE TPEACTABICHUS O
MPOUCXOKIECHUN U 3BOJIOIMU COJHIIA U 3BE3 .
Muneunsiit [lyte — Hama ['anaktuxka. [lonoxenue u
nemwxkenne Comana B ['amaktuke. ['anakTuku.
UEpHbIe AbIPHI B iApaX TATAKTHK

https://resh.edu.ru

https://resh.edu.ru

31

Bcenennas. Pa3zoeranue ramaktuk. Teopus
bosbioro B3peiBa. PenukToBOE M3IIydeHHE.
Mertaranaktuka. Hepeuennbsie npooiemsl
aCTPOHOMMH

https://resh.edu.ru

32

33

34

KontponbsHas paboTa «91eMeHThl aCTPOHOMHUH U
acTpOpU3UKI

O6o006maromuii ypok. Posb puU3uku 1 acTpOHOMUM B
AKOHOMUYECKOM, TEXHOJIOTNYECKOM, COLIMAIbHOMU 1
ATUYECKOU chepax eqaTeIbHOCTH YesioBeKka. Posb u
MeCTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOU
Hay4YHOU KapTUHE MUPA

O6o6maromuit ypok. Ponb pusnyeckoit Teopuu B
dbopMupOBaHUU MPEICTABICHUN O GU3UUECKON
KapTuHe Mupa. Mecto (pu3ndeckoil KapTUHBI MUpPa B
OOLIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O MPUPOJIE

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
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B denepanbHbIX M PETMOHANBHBIX MPOLIEAYpax OLEHKH KadecTBa OOpa30BaHMS
UCIIONIB3YETCsl TMepeueHb (KoaupukaTop) pacmnpeieneHHBbIX IO KiaccaM MpPOBEPSEMBIX
TpeOOBaHMI K Pe3yJIbTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTENbHON MPOrpaMMbl CPEIHETO
o01mero 00pa3oBaHMs B SJIEMEHTOB COJIEPKaHUS TI0 (PHU3UKeE.

IIposepsiembie mpebosarus Kk pe3yibmamam 0C80eHUs OCHOBHOU 00PA308aMENbHOLL

npoepammsl 10 (kracc)

Kox
MIPOBEPSEMOTO
pe3yJbTara

[IpoBepsiembie peAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPETHETO 00IIero 0Opa3oBaHus

10.1

JleMOHCTpHpOBaTh HA TPUMEPAX POJIb U MECTO PU3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAYYHOM KAPTHHBI MHPA, B PA3BUTHUM COBPEMEHHOU
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIIOJIEN

10.2

Y4uuThIBaTh rpaHULBl IPUMEHEHUS M3YyYEHHBIX (PU3NYECKUX MOJEIIECH:
MaTepuajbHas TOYKa, WHEpIHMalbHAs cHUcTeMa OTcuéra, abCOIIOTHO
TBEPOE TEJIO, UACATBHBIN I'a3; MOJECIU CTPOCHUS Ia30oB, KUIAKOCTEU U
TBEPABIX TEJ, TOYEYHBIM OJJIEKTPUYECKUN 3aps] - IOpPU  PELICHUU
bu3znyecKux 3a1a4y

10.3

Pacno3naBath Qusnueckue siBieHHus (Tpolecchbl) U OOBSCHATh UX Ha
OCHOBE 3aKOHOB MEXAaHHUKH, MOJIEKYISIPHO-KHHETHUECKOH TeopHuu
CTPOCHHMSI  BEHIECTBA W  JJCKTPOAMHAMHUKH: PaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKECHHE, CBOOOHOE MMaIeHUE TeT,
JBUKCHHE TI0 OKPY>KHOCTH, MHEPITUS, B3auMozecTBue Tel; nuddysus,
OpOYHOBCKOE JBMKCHHE, CTPOCHHE KHAKOCTEH M TBEPABIX Tel,
U3MeHeHue oObEMa TeNn MpU HarpeBaHUM (OXJaXKIECHUH), TEIIOBOE
paBHOBECHE, MCHApeHHe, KOHJEHCAIs, IJIaBJICHHE, KPUCTAJUTH3AIlHs,
KUTIEHUE, BJIAXKHOCTb BO3/yXa, MOBBIIICHUE IaBJICHUS Traza IMpU €ro
HarpeBaHuU B 3aKPHITOM COCY/JI€, CBS3b MEXKIY apaMeTpaMH COCTOSIHUS
rasa B M30Ipolieccax; JICKTPU3aLMs Tell, B3aMMOICHCTBUE 3apsiI0B

10.4

OnucelBaTh MEXaHUYECKOE JBUKEHHE, HCIONb3ysd (PU3NYECKue
BEJIMYMHBI: KOOpPAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIA, HWMIYJIbC TEJa, KUHETUYECKas DJHEpIus,
NOTEHIMANbHASL JHEPrus, MeXaHuyeckas paboTa, MeXaHWYyecKas
MOIIIHOCTD; MPU ONMHCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, WX OOO3HAYEHUs M €IUHHMIIbI, HAXOJUTh
(bopMyJIbl, CBA3BIBAIOLIUE NAHHYIO (DU3UYECKYIO BEIUYHMHY C JIPYTUMU
BEJINYNHAMU

10.5

OnuceiBaTh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TE M TEIUIOBBIC SBIICHHUS,
UCTIONIB3Ysl (PU3MYECKHE BEIMYMHBL: JaBJICHUE Tasza, TEeMIeparypa,
CpEIHSs] KWHETHYECKas DHEPTrus XaOTHUYECKOTO JBIKCHUS MOJIEKYII,
CpPEeHEKBaJpaTUUHass CKOPOCTh MOJIEKYJ, KOJHUYECTBO TEIUIOTHI,
BHYTPEHHSSI DHEPrus, padoTa raza, KodOPHUIIMEHT MOJIE3HOTO ACHCTBUS
TEMJIOBOTO  JIBUTATENs; TPU ONMHCAHUM TPABUIBHO TPAKTOBAThH
(GU3UYECKUN CMBICT HCIIOJIB3YEMBbIX BEIMYHMH, WX OOO3HAYCHHS U
CAMHMITBI, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (DU3UYECKYIO




BCJIMIMHY C JIPYTUMHU BCIIMINHAM

10.6

OnuceiBaTh H3yYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEUIECTBA U
QIIEKTPUYECKUE  ABIEHUS  (MPOLIECCHI), HCMONB3yd  (U3HUECKUE
BEJIMYUHBI: AIEKTPUUYECKUN 3apsg, 3JIEKTPUYECKOE noJie,
HanpsDKEHHOCTh  TOJIS, MOTEHLMAl, pPa3sHOCTh [OTEHUHUAIOB; IIPU
OMMCAHUM MPABUIBHO TPAKTOBATh (PUBUYECKUI CMBICI HCIOIb3YyEMBIX
BEIMYMH, HMX OOO3HAYE€HHMs] M €JMHMIIBI, YKa3blBaTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTHMH BEJIMYMHAMU

10.7

aHAJIM3UpPOBaTh (PU3MYECKHE TMPOLIECCHl M SBJICHUS, HCIOJIb3Ys
¢dusnyecKkre 3aKOHBI U MIPUHIIMIIBL: 3aKOH BCEMUPHOTO TsroTenus, I, 11 u
I1I 3axonbI HpIOTOHA, 3aKOH COXPaHEHUsI MEXAaHUYECKOW DHEPTUH, 3aKOH
COXPAHEHMS UMIIYJIbCA, IPUHLHIN CYNEPIO3ULIUN CHJI, IPUHLUII
PAaBHOIIPABUS ~ MHEPLUUAIBHBIX CUCTEM  OTCYETA;  MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHHUs BEIIECTBA, T'a30BBIC 3aKOHBI, CBS3b
CpeIHEN KWHETHYECKOM DJHEPTrMU TEIUIOBOTO JBUKEHUS MOJEKYH C
aOCOJIIOTHOM TeMIlepaTypoi, NMEpBbIM 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpaHEHHUsl JJIEKTPUUYECKOro 3apsjaa, 3akoH Kyiona; npu 3ToM
pasnuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe
BBIpQXEHHUE U YCIOBUS (TpaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSACHATP OCHOBHbIEC MPHUHLMIBI JEHCTBUS MAallUH, HPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iauyaTh YCJIOBHS UX O€30MacHOro
MCITI0JIb30BAHUS B MOBCETHEBHOM KU3HU

10.9

BBITIOTHITE 3KCIIEPUMEHTBI 110 UCCIICTIOBAHUIO (PM3MUYECKHUX SBICHUN U
MIPOIIECCOB C HMCIOIB30BAHMEM TPSIMBIX U KOCBCHHBIX W3MEPCHHUIA; TPU
sToM (opMynHpoBaTh mpobieMy (3amady) M THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEATI0KEHHOT0 000pyI0BaHus,
MIPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI

10.10

Ocy1ecTBIATh MPSIMbIE U KOCBEHHBIEC U3MEPEHUs (DU3NUECKUX BEIUYUH;
IIPU STOM BBIOMPATH ONITUMAJIbHBIN CTIOCO0 M3MEPEHUS U UCTIOIh30BaTh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM

10.11

HccnenoBarh 3aBUCMMOCTH  MEXAY (U3HMUYECKUMHU BEJIMYMHAMH C
UCIIOJIB30BAaHUEM TIPSMBIX H3MEPEHUM; MpU ITOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUPOBATh pE3yJbTaThl TMOJYYEHHOW 3aBUCHUMOCTH
bu3nYeCcKUX BEIUYUH B BUJE TAOJIUIl U TpauUKOB, J1eJaTh BHIBOABI MO
pe3yJibTaTam UCCIIEOBaAHUS

10.12

CoOmomarh  mpaBwia  0€30MacHOro  TpyAa TpU  TPOBEICHUU
UCCJIENOBAaHUM B  paMKax ydeOHOTO OJKCHEpUMEHTa, y4deOHOo-
MCCJIEIOBATENICKOW M TMPOEKTHOW NESITEbHOCTH C HCIOJIh30BAaHUEM
M3MEPUTETHLHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacu€THbie 3ama4M ¢ SBHO 3aJIaHHOW (PU3MUYECKOUW MOJIETIBIO,
UCTIONIB3YsT (M3MYECKUE 3aKOHBl M TPUHIIUIBI, Ha OCHOBE aHaIN3a
YCJIOBHS 33/1a41 BBIOUPATh (DU3NYECKYIO MOJICIIb, BBIJICSATh (DU3NUECKUE
BEJIMYMHBI U (POPMYIsIbl, HEOOXOAUMBIE I €€ PEIICHUs, MPOBOJUTH
pacuéThl U OLICHUBATh PEATbHOCTH MOJTYUYEHHOTO 3HAaYeHUsI (PU3UUIECKON
BEJINYUHBI

10.14

Pemartpb KadC€CTBCHHBIC 3aJa4u. BBICTPAaNBAaTb JJOI'NYE€CKHU




HENPOTUBOPEUYUBYIO IIEMOYKY PACCYXKIACHHM C ONOPOM HA M3YyUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (DU3NYECKUE SBIICHHUS

10.15

Hcnonp3oBaTh TMpH  pelieHHuH y4eOHbIX 3aJad  COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJIOTMM I TOUCKA, CTPYKTypUPOBAHUSA,
UHTEPHpPETAllUd W TNPEJCTaBICHUS Yy4yeOHOM M Hay4HO-MOMYJSPHOM
uH(popMaIuKU, TOJYYCHHOW M3 Pa3IUYHBIX HCTOYHUKOB; KPUTHUUYECKU
aHAJIM3UPOBATh MOJy4YaeMyl0 HHPOPMAIIUIO

10.16

[IpuBoauTh NpUMEPHI BKJIaJa POCCHUCKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUHN

10.17

Hcnonp30BaTh TEOpETHUECKHE 3HAHMUA IO (U3MKE B IMOBCEIHEBHOU
KU3HU 17151 oOecrieueHust 0e30MacHOCTH MPHU O0paIleHUH ¢ TpUOopamMu u
TEXHUYECKUMU  YCTPOMCTBAMH, JJIsi COXPAaHEHHUA 3I0pOBbI H
COOJIFOIEHUS] HOPM DKOJIOTHYECKOTO IMOBEJCHMSI B OKPYIKAIOLIEN cpefie

10.18

PaGoTath B rpyrmime c BBIIOJHEHHUEM Pa3IUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATH Pa0OTY TPYIIIBI, PAIMOHAIBHO PACIIPENEIIATh 00I3aHHOCTH
U IJITAHUPOBATh JEATEIHHOCTh B HECTAH/IAPTHBIX CUTYAIUAX, aJ€KBATHO
OLICHUBATh BKJIAJ KaXJOr0 W3 YYACTHUKOB TPYIIBI B PELICHUE
paccMaTpuBaeMom mpooIeMbl

Ilposepsemvbie anemenmol cooepacanus (10 knacc)

Kon

Kon [IpoBepsieMble 2JIEMEHTBI COACPKAHUS
paszeina | IpoBEpsEMOro
DIIEMEHTA

1

OU3MKA U METObI HAYYHOTI'O ITO3HAHUA

1.1 ®u3uka - Hayka o mnpupoae. HayuHble MeTOAbl MO3HAHUSA

OKpyXarolero wmupa. Ponap 3KcneprMeHTa U TEOpUM B
poIiecce MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (hU3UKE

1.2 MopenupoBanue pU3NUECKUX SBJICHUI U poeccoB. HayuHbie

runore3bl.  duznueckue 3aKOHBI M TeopuH. [‘paHuULbBI
IPUMEHUMOCTH (du3HUecKux 3aKOHOB. [TpuHuMn
cootBercTBUs. Ponb u mecto ¢usuku B (popMuUpoBaHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B IPAKTUYECKOU
JESITEIIbHOCTH JIFOJEN

MEXAHUKA

2.1

KMHEMATHKA

2.1.1 Mexannueckoe aBmkeHne. OTHOCUTEIbHOCTh MEXaHUYECKOT'O

newkeHus. Cucrema orcuéra. Tpaekropust

2.1.2 [Tepemenienue, CKOpoCTh (CpeaHsIsI CKOPOCTb, MTHOBEHHAs

CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOYKH, X MPOEKIINU HA
ocu cucrtembl koopauHat. ClOXKE€HHE MepeMEelIeHud Hu
CJIOKEHHUE CKOPOCTEN

2.1.3 PaBHOMepHOE M pPaBHOYCKOPEHHOE  MPSAMOJIMHEITHOE

nBkeHne. ['paguku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,




YCKOPEHUSA, MYTH U TMEPEMEIICHUS MaTepPUATbHOW TOYKH OT
BPEMEHHU

2.1.4

CBoOomHOE TIafieHue. Y CKOPEHHE CBOOOTHOTO TTaJCHUS

2.15

KpuBonuueitnoe  nBwkeHue. PaBHOMepHOe — JBUIXKEHUE
MaTEepUAIbHOW TOYKH IO OKPYKHOCTU. YTJIOBasi CKOPOCTH,
JAUHEHas CKOPOCTb. [lepuon u 4acToTa.
IleHTpoCcTpeMUTETHLHOE YCKOPEHUE

2.16

TexHuyeckue yCcTpoMCTBA: CIUIOMETp, ABMIKEHHE CHAPSIOB,
LICTIHBIE U PEMEHHBIE IIepeladn

2.1.7

[IpakTueckue paboThl. M3mMepeHrne MTrHOBEHHOW CKOpPOCTH.
HccnenoBanue COOTHOIIEHUS MEXAY IYTSIMH, IPOUICHHBIMU
TEJIOM 34 MOCJIEIOBATEIIbHBIE PAaBHBIE MPOMEKYTKH BPEMEHHU
IIPU PABHOYCKOPEHHOM JBMIKEHHHM C HAa4daJbHOM CKOPOCTBHIO,
paBHOUW Hymt0. HM3ydeHue MABMXKEHHS I1IApUKa B BI3KOU
KUAKOCTU. V3yueHue  JABMKEHUS  Tena, OpOILIEHHOTO
TOPU30HTAJIBHO

2.2

TMHAMUKA

2.2.1

[IpyHmmn  otHOocuTenpHOCTM ['amunes. llepBeli  3aKkoH
Hprorona. MHepunaibHble CHCTEMBI OTCUETA

2.2.2

Macca rena. Cuna. [IlpyHiun cynepno3unuu cumi

2.2.3

Bropoit 3axkoH HploToHa s MaTepuanbHOM TOYKH B
uHepiuanbHoi cucteme orcuéra (MCO). Tperuii 3akoH
HproToHa 1151 MaTepuaIbHbIX TOUEK

2.2.4

3aKoH BCCMHUPHOI'O TATOTCHUA. Cuma TsDKECTH. HepBaﬁ
KOCMHYCCKaAA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUJIa
Tpenus nokos. Koadpduuuent tpenus. Cuna conpoTUBICHUS
pU ABMXKEHUM TeJIa B )KUJIKOCTHU WJIM Tra3e

2.2.7

[locTynarenbHo€ W BpalllaTEIbHOE JBHKEHHE aOCOJIOTHO
TBEPJOIO TeJa

2.2.8

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BpaieHus. [lmeuo cuibl.
YcnoBus paBHoBecus TBEpaoro tena B MCO

2.2.9

TexHuueckue  yCTPOMCTBA:  MNMOJLIMIIHUKH,  JBUKCHUE
VCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue padoTel. M3yueHue naBmkeHHs Opycka 0
HAKJIOHHOW TUIOCKOCTH MOJ JEHCTBUEM HECKOJbKHX CHIL
HccnegoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOLIUX B
nepopMuUpyeMoOil Tpy>)KMHE M pPE3MHOBOM oOpasue, OT
BenuuuHbl ux Jedopmanuu. McciempoBanue — ycrnoBUM
paBHOBECHsI TBEPJOTO TEJIa, UMEIOIIET0 OCh BPAIICHUS

2.3

3AKOHbBI COXPAHEHMA B MEXAHHUKE

2.3.1

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI MATCPHAJIbHBIX
TOYCK. I/IMHYJ'IBC CHJIbl U UIBMCHCHUC MMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus ummyibca B UCO. PeakTuBHOE NBMXKEHUE




2.3.3

Pabora cubl

2.3.4 MONIHOCTP CHJIBI

2.3.5 Kunernyeckass sHeprusi MarepualbHOW TOoukd. Teopema o
KWUHETUIECKOU PHEPTHH

2.3.6 [TorennmanbHas sHeprus. [loTeHImManpHas SHEPTUS YIPYTO
nedopMUPOBaHHON TpyXHHBI. [loTeHIIMaIpHAs YHEPTHUS Tena
BOJIM3H MOBEPXHOCTH 3EMIIH

2.3.7 [loTenuuanbHble U HEMOTEHLMAJIbHBIE CHIIBL. CBsI3b pabOTHI
HEMOTEHUUATBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOU SHEPTHH
CUCTEMBI Tell. 3aKOH COXPaHEHHUs] MEXaHUYECKON SHEPTruu

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHudyeckue yCTpoiCcTBa: TBUKCHHUE PAKET, BOJAOMET, KOMED,
PY>KHHHBIN MACTOJIET

2.3.10 [TpakTudeckue paboThl. M3ydeHue cBSI3U CKOpPOCTEH Tel IpHu

Heynpyrom ynaape. HccienoBanue cBs3u pabOTBl CHIIBI C
M3MECHEHUEM MEXaHUYECKOW PHEPIUH Tela

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJMHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETMYECKOUW TEOPUN

3.1.1 OCHOBHBIE TMOJOXKEHUSI MOJEKYISIPHO-KUHETUYECKON TEOPUH.
bpoynoBckoe nBwxkenue. Juddysua. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHUIl BEIIECTBA

3.1.2 Mojenu CTpOEHUsS Ta30B, KUJAKOCTEM W TBEPABIX TeENl H
00BsSCHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATUX MOJIENIEH

3.1.3 Macca wmonekyn. KonmyectBo BemectBa. IlocrosiHHas
ABoraJipo

3.14 TerioBoe paBHOBecue. Temnepatypa u e€ namepenue. lllkana
temneparyp Llenbcus

3.1.5 Monens UIEeaAILHOTO rasa. OcHoBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH UACATHHOIO ra3a

3.1.6 AOcoitoTHas TeMIiepaTypa Kak Mepa CpeIHer KMHETUYeCKOU
SHEPTUM TEIJIOBOTO JIBWKeHMsT dactuil raza. [llkana
temneparyp KenbBuna

3.1.7 YpaBuenue Knaneiipona - MenneneeBa. 3akoH JlaibToHA

3.1.8 l'azoBbie 3akoHbl. HM3ompoiiecchl B HACAIBHOM Tra3e C
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30T€pMa, H30X0pa,
n3zo0apa

3.1.9 TexHuyeckue ycTponcTBa: TepMOMETp, OapoMeTp

3.1.10 [Ipaktuueckne pabotel. M3mepenne wacchl BO3dyXa B
KJIACCHOM KOMHate. MccnegoBaHue 3aBUCUMOCTH MEXKIY
napaMeTpaMH COCTOSIHHS pa3peKEHHOI0 raza

3.2 OCHOBbBI TEPMO/IMHAMUKU

321 TepmonuHamMuueckass  cucTeMa.  BHYTpeHHsst — dHeprus
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS

3.2.2 KonuyectBo Temnorsl W pabota. BHyTpeHHsisi »Heprus

OJHOATOMHOI'O MACAJIBHOTO I'a3a




3.2.3

Buapl  Temmonepenaun:  TEIIONPOBOJHOCTb, KOHBEKIIMS,
n3nyyeHrne. TermnoéMKOCTh Tena. YaenbHas TEIUIOEMKOCTh
BelecTsa. Pacyér koymmuecTsa TEIIOTHI IPY TEILIONEpeaade

3.2.4 [1epBblIit 3aK0H TepMoAMHAMUKU. [[pruMeHeHre mepBoro 3akoHa
TEPMOJIMHAMUKHU K M30IPOIIECCaAM. ['padpuueckas
UHTEpHpeTanus padoThl ra3a

3.2.5 TeruoBble MamuHbl. [[pUHIMIBI 1EHCTBUS TETUIOBBIX MAIIWH.
[IpeoOpazoBanusi  SHEPrMM B  TEIUIOBBIX  MaIlIMHaX.
Koaddunment nonesnoro neicteusa (nanee - KIIJI) Temmosoit
mamuHbl. [ukn Kapao u ero KI1J]

3.2.6 Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMocTh MporeccoB B
npupoze. TemoBele ABUraTead. DKOJIOTMYECKUE MPOOIEMbI
TETUIOPHEPT e TUKH

3.2.7 TexHuueckue yCTpONUCTBA: ABUTATENIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOJMIBHUK, KOHIUIIMOHED

3.2.8 [Tpaktuueckue pabotel. MizMepenue ynenpHON TeI0EMKOCTH

3.3 AI'PEI'ATHBIE COCTOSAHUA BEIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpa3oBanre W KOHJeHcanus. VcmapeHuwe w KUIICHUE.
VnaenpbHast ~ TemoTra  mapooOpa3oBaHMS.  3aBUCHUMOCTh
TEMIEPATYpPbl KHTICHHSI OT 1aBJICHUS

3.3.2 AOcomoTHasT HW  OTHOCUTENbHAs  BJIAXHOCTh  BO3IyXa.
Hacpliennslii nap

3.3.3 TBépmoe Tteno. Kpucramiueckue u aMopdHbie Tena.
AHU3ZOTpONHUS CBOMCTB KpUCTALIOB. JKHIKHE KPHUCTAILIBL.
CoBpeMeHHbIE MaTepHalIbl

3.34 [1naBneHue u Kpucramuuzanus. Y ieJbHas TeIIoTa IUIaBJICHUS.
CyOaumanus

3.3.5 VYpaBHeHuUe Tem1oBoro danaHca

3.3.6 TexHuueckue YCTpPOMCTBA: TUTPOMETP U  IMCHUXPOMETP,
KaJOPUMETP,  TEXHOJOTHMH  TONyYeHUS  COBPEMEHHBIX
MaTepuajioB, B  TOM  YHCII€  HaHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUHU

3.3.7 ITpaktuueckue pabothl. M3Mepenne B1aXHOCTH BO3IyXa

4 OJIEKTPOJIMHAMUKA
4.1 DOJIEKTPOCTATUKA

411 DIleKTpu3almsl Tel. OJEeKTpuueckuid 3apsna. JlBa Buma
AIIEKTPUIECKUX 3apSI0B

4.1.2 [IpoBOIHMKY, TUAJIEKTPUKH U MTOJTYIPOBOIHUKN

4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsia

414 B3aunmoneiictBue 3apsiioB. 3akod Kynona

4.15 DnekTpudeckoe nojie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO TOJIS.
[Tpunmn CYIIEPIIO3ULIHAH. JIvaun HaIPsSKEHHOCTH
AIIEKTPUIECKOTO TOJIS

4.1.6 Paborta cun anexkrpocraruueckoro nojis. [lorenuuan. PazHocTtsh

IMOTECHI[NAJIOB




4.1.7

HpOBOI[HI/IKI/I U AUDJICKTPHUKU B IMOCTOAHHOM JJICKTPHUYCCKOM
II0JI€C. III/IBJIGKTPI/I‘-IGCKEUI IMMPOHNIACMOCTb

4.1.8 OnekTpoémkoctb. KonpencaTop. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCaTopa. DHEprusl 3apsHDKEHHOT0 KOHIEHCAaTopa

4.1.9 TexHuueckue yCTPOWCTBA:  BJIEKTPOCKOM,  AIIEKTPOMETP,
AIIEKTPOCTaTHYECKas 3allUTa, 3a3€MIIEHUE AJIEKTPOIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBII MPUHTEP

4.1.10 [Ipaktueckue  pabotel.  M3MepeHuwe  IIEKTPOEMKOCTH

KOHJICHCATOPa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKHM B PA3JIMYHBIX

CPEJJIAX

421 VYcaoBus cyliecTBOBaHUS MMOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocTosIHHBIN TOK

4.2.2 Hanpsokenune. 3akon OMa 1714 yyacTka 1enu

4.2.3 DNEKTPUYECKOE COMPOTHUBIICHHUE. YJEIbHOE COMPOTUBICHUE
BEIIECTBA

4.2.4 [TocnenoBarenpHOE, MAPAILICIBHOE, CMEIMIAHHOE COCIMHEHUE
MTPOBOJTHUKOB

4.2.5 Pabota snexkrpuyeckoro Toka. 3akoH [xoyns - Jlenua

4.2.6 MOIIHOCTH AIEKTPUYECKOTO TOKA

4.2.7 anekTpoaBwkymias cuia (mamee - OJC) u BHYTpeHHee
COTNPOTUBJICHUE HMCTOYHUKA TOKa. 3akoH Oma s TOJHOM
(3aMKHYTOM) 25iekTprudeckoi 1enu. KopoTkoe 3aMbikanue

4.2.8 DneKkTpoHHas MIPOBOJIUMOCTh TBEPBIX METaJJIOB.
3aBUCUMOCTh COTPOTHBIICHUS METAJUIOB OT TEMIIEPaTypHI.
CBepXIpOBOJIUMOCTh

4.2.9 DOnekTpuyeckuid TOK B BakyyMe. CBONCTBa 3JIEKTPOHHBIX
Ty4YKOB

4.2.10 [TonmympoBonuuku. CoOCTBEHHAsI ¥ TIPUMECHAs TPOBOJIUMOCTh
MOJIYITPOBOTHUKOB. CaoiicTBa p-n nepexoja.
[ToympoBOIHUKOBBIEC IPUOOPHI

4211 DJIEKTPUYECKUM TOK B BJIEKTPOJUTAX. DIEKTPOJIUTHUECKAS
JTACCOLMALNS. DIIEKTPOIU3

4.2.12 OnexkTpuyeckuid TOoK B Trazax. (CaMOCTOSTENbHBIA U
HECAMOCTOATEIbHBIN paspsz. Pa3nuunbie THIIBI
CaMOCTOSITENILHOTO pa3psiaa. Monnus. [Inazma

4.2.13 TexHuyeckue ycTpoMCTBa: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKH  TOKAa,  JJICKTPOHArpeBaTelbHBIE  MPUOOPHI,
AJIEKTPOOCBETUTEILHBIE PUOOPHI, TEPMOMETP
COTPOTUBJICHUS,  BaKyyMHBIM  JUOJ, TEPMHUCTOPHI U
(boTOpPE3UCTOPHI, TOJTYIPOBOJHUKOBBIN AHO, TAIbBAHUKA

4.2.14 [IpakTuueckue pabotbl. M3yyeHne cMEmIaHHOTO COEIUHEHUS

PE3UCTOPOB.
N3mepenne OJIC ucTOYHMKA TOKAa M €r0  BHYTPEHHETO
conportusyieHus. Ha0nroaenue anekTponnsa




IIpogepsiemble mpedosanusl Kk pe3yibmamam 0C80eHUsi OCHOBHOU 00PA308amMelbHOL

npoepammsl (11 knacc)

Kox
MIPOBEPSEMOTO
pe3yJbTara

[IpoBepsiembie peAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOIN MPOrpaMMbl CPEITHETO 00IIero 0Opa3oBaHus
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JleMoHCTpHUpOBAaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUHT
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTHU COBPEMEHHOM
TEXHUKH W TEXHOJIOTMH, B MPAKTUYECKOM JEATEIbHOCTH JIKOJIEH,
IIEJIOCTHOCTD ¥ €IMHCTBO (PM3NYECKON KapTUHBI MHUPA

11.2

Y4uUThIBaTh TPAHUIIBI MPUMEHEHUS M3YyYEHHBIX (U3NYECKUX MOJCIEH:
TOYEYHBIM DJIEKTPUYECKUN 3apsif, sAEpHAas MOJENb aTOMa, HyKJIOHHAs
MOJI€JIb AaTOMHOT0 Siipa IPH pelieHuu (U3NYECKuX 3a1a4

11.3

Pacno3naBath Qusnueckue siBiieHUs (Tpolecchbl) U OOBSCHATh UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMHUKM U  KBAHTOBOM  (DU3HKHU:
3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE NENCTBUS TOKa, B3aMMOJICIICTBHE MarHuroB,
AJIIEKTPOMArHUTHAS HWHIYKIWA, JCHCTBUE MArHUTHOTO TIOJIA Ha
NPOBOJAHUK C TOKOM U JIBIXKYIIUHCS 3apsl, AJIEKTPOMAarHWTHBIC
KoJeOaHusI ¥ BOJHBI, MPSMOJIIMHEHHOE pacIpOCTpaHEHHE CBETa,
OTpakeHHue, MpeIoMIIeHHEe, HHTepdepeHIIns, Tu(PaKIns U TOIAPU3AIUI
CBETa, Aucrnepcus cBeta, porolnekTpuueckuii 3@dekt (hportodPpdekr),
CBETOBOE JIaBJICHHE, BO3HMKHOBEHHE JHMHEWYATOrO CIEKTpa aroMa
BOJIOPOJIa, €CTECTBEHHAS] M HICKYCCTBEHHAs PaTHOAKTHBHO CTh
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OnuceiBaTh  M3YYEHHBIE  CBOMCTBA  BelIeCTBA  (DJIEKTPUYECKHUE,
MarHuTHBIE, ONTHUYECKUE, AIEKTPUYECKYIO MIPOBOAUMOCTD
Pa3IMYHBIXCPE) 1 DJICKTPOMArHUTHBIC SIBICHUS (TIPOIIECCHI), HCIIOJIB3YS
bu3MYecKre  BEIMYMHBI:  DJCKTPUUECKUN  3aps], CcWila  TOKa,
AJIEKTPUYECKOE HAMPSHKEHUE, DJIEKTPUUECKOE COMPOTUBIICHUE, PA3HOCTh
notennuanos, DJIC, pabora Toka, HHAYKIIMS MAarHUTHOTO IIOJISI, CHJIa
Awmnepa, cuna JlopeHila, WHAYKTUBHOCTh KATYIIKH, JHEPTUs
ANIEKTPUUYECKOTO ¥ MArHUTHOTO MOJIeH, IEPUO U 4acToTa KoJieOaHUil B
KoJie0aTeIbHOM KOHTYpPE, 3apsi]l ¥ CHJia TOKa B IPOIIECCE TAPMOHUYECKUX
AIIEKTPOMArHUTHBIX KoJeOaHul, (POKYCHOE PacCTOSTHUE W ONTHYECKas
cuJia JIMH3bI; IPYU ONMMCAHUU MPABUIILHO TPAKTOBATh (PU3UUYECKUIT CMBICI
UCIIOJIB3YEeMbIX BEIWYMH, MX OOO3HAUYCHHUS M €IUHMIIBI, YKa3bIBaTh
bopMyIibl, CBA3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU

11.5

OnuceiBaTh W3y4YEHHbIE KBAaHTOBBIE SIBJICHHS W IPOLIECCHI, HCIIONIb3YS
¢busznyeckue BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YacTOTa CBETa, OJHEPIUs U UMIYJIbC (OTOHA, MEpUOJ
IIOJIypacIiazia, SQHEPrus CBSA3M aTOMHBIX sIIEP; PH ONMCAHUU ITPABUIIBHO
TPakToOBaTh (PU3MYECKU CMBICI HUCIOJB3YEMbIX BEJIWYMH, UX
0003HaYEHUs U €MHUIIBI; YKA3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO




(U3HYECKYIO BEIMYUHY C APYTUMHU BEJIMYMHAMH, BBIYUCIIATH 3HAUYCHUC
(bU3MYECKON BETMYUHBI

11.6

AHanu3upoBaTh (PU3MYECKHE TPOIECCHl U  SIBICHUSA, HCIOJb3Ys
dbu3nueckue  3aKOHbl W OPUHIUOBL:  3akoH OMa,  3aKOHBI
MOCJIEA0BATENBHOTO U MAPAIIIENBHOTO COETMHEHUS IPOBOIHUKOB, 3aKOH
Jxoynsa - JleHma, 3aKOH DJJIEKTPOMAarHUTHOM WHAYKUWH, 3aKOH
MPSIMOJIMHEWHOTO PACIPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI TPEJIOMJICHUS CBETA, ypaBHEeHUE DiHIITeHA 7151 poTorddekTa,
3aKOH COXPaHEHHUs DJHEPIrUM, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH
COXpPaHEHHS DIIEKTPUUYECKOrO 3apsla, 3aKOH COXPAHEHHS MacCOBOTO
4yucia, mocTynarsl bopa, 3aKOH paguoOakTUBHOIO paclaja; NpU 3TOM
pa3ianyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYEeCcKOe
BBIpQXEHHUE U YCIOBUS (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

OnpenensiTh HaMpaBJICHUE BEKTOpAa WMHAYKIMA MArHUTHOTO TIOJIA
MIPOBOJHUKA C TOKOM, CHJIbI AMmepa u cwibl JlopeHiia

11.8

CTpouTh ¥ ONUCHIBATh H300paKEHHUE, CO3]aBaEMOE TIJIOCKUM 3€pKajioM,
TOHKOU JIMH30M1

11.9

BBINOMHATE KCHEPUMEHTHI 110 MCCIEA0BAHUIO (PU3MUECKUX SBICHUH U
IPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHMI; Mpu
3ToM (QopMynHpoBaTh mpodiemMy (3amady) U THUIOTE3y Y4YEOHOro
HKCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000py10BaHNU,
IPOBOJNTH OMBIT M JOPMYITUPOBATH BHIBOIBI

11.10

Ocy1ecTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (DU3NUECKUX BEJIMYNH;
IIPU 3TOM BBIOMPATH ONTHUMAJIbHBIN CIIOCOO U3MEPEHHUS U UCIIOIb30BATh
W3BECTHBIE METO/IbI OLICHKH IMOTPEMIHOCTEN N3MEPEHUIN

11.11

HccnenoBarh 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH C MCIOJIH30BAHUEM
NPSAMBIX  U3MEPEHUM; IMPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
buKCUpOBaTh PE3yNbTATHl TMOJYYEHHON 3aBUCUMOCTH (PU3UUYECKHUX
BEITMYMH B BUJE TaOIUIl U TpauKOB, J€NaTh BBHIBOBI MO pe3yJbTaTaM
VICCJIEIOBAHUS

11.12

CobOmonarb  mpaBwia  0€30MACHOrO  TpyAa MpU  MPOBEIECHUU
UCCIENOBAHUM B  paMKax ydeOHOTro 3KCHEpUMEHTa, Yy4eOHOo-
MCCIIEOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAaHUEM
M3MEPUTEIbHBIX YCTPOUCTB U 1a00paTOPHOro 000PYA0BAHMS

11.13

Pemate pacu€THbie 3ama4M ¢ SBHO 33JIaHHON (PU3MUYECKOW MOJIETIBIO,
UCTIONIb3YsT (M3MYECKHE 3aKOHbl M TPUHIIMIIBI, Ha OCHOBE aHaju3a
YCJIOBHUS 3a/1a4d BEIOMPATH (PU3UYECKYIO MOJIEIh, BBIJICSATH (PU3HMUECKHE
BENTUYMHBI U (HOPMYJIBI, HEOOXOAUMBIE ISl €€ peIleHHUs, MPOBOIUTH
pacy€Thl U OIEHUBATh PEATBHOCTD MOTYYEHHOTO 3HAYCHUSI (PU3UIECKOM
BEITUYNHBI

11.14

Pemats KaueCTBECHHBIEC 3a/1a4H: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYXKIECHUW C ONOPOW HAa HU3yUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHHUS

11.15

Hcnonb3oBaTh Mpu  penieHud  ydyeOHbIX  3aJa4  COBPEMEHHbIE
WH()OPMAIIMOHHBIE TEXHOJIOTMM JJI TOUCKA, CTPYKTypUpPOBAHUA,
UHTEPIPETAlMd M TPeJICTaBIeHHUs] y4eOHOW M Hay4yHO-TOMYJISIpHOU




uHbOpMaIuU, TOJYYEHHOW W3 Pa3IUYHBIX HMCTOUYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOITYYaeMyl0 HH(OPMAIIUIO

11.16

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaIlWH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS MX O€30MaCHOTO HCIOJb30BaHUS B
IIOBCETHEBHOM KU3HU

11.17

[IpuBoauTH NpUMEPHI BKJIaJa POCCHUCKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUHN

11.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUA MO (PHU3UKE B IMOBCEIHEBHOMU
KU3HU 17151 oOecrieueHus: 0e30MacHOCTH MPU OOpaIeHUH ¢ TPUOopamMu u
TEXHUYECKUMU  yCTPOWCTBAMHU, JJII COXPAHEHHUS 3I0pPOBbI U
cO0JII0ICHHSI HOPM 3KOJOIMYECKOr0 OBEJCHHSI B OKPY>Katollel cpee

11.19

PaGoTats B rpymme C BBIOJHEHWEM Pa3IMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATH PA0OTY IPYIIIBI, PAIIMOHAIBHO PACIPENEIATh 00s3aHHOCTH
U IJITAHUPOBATh JESATEIHHOCTh B HECTAH/IAPTHBIX CUTYAIUAX, aJ€KBATHO

OIICHUBATh BKJIAJ KaXJOT0 M3 YYAaCTHUKOB TPYIINbLI B PELICHUE
paccMaTpuBaeMou MpoOJIeMbl

IIposepsemvbie anemenmol cooepacanus (11 knacc)

Kon
pazzena

Kon
MPOBEPSAEMOTO
pJIEMEHTA

[IpoBepsieMble 3JIEMEHTBI COACPKAHUS

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. QJIEKTPOMATI'HUTHASA MH YKL

43.1 I[TocTostHHBIE  MarHuThHL. B3auMogelcTBHE  ITOCTOSHHBIX
MAarHuTOB

4.3.2 MarnutHoe none. Bektop MarHuTHOM MHAYKUMH. [IpuHImN
cynepnosuunu. JluHnmm wmarautHOM wuHAYKUMK. KapTtuna
JUHUN MarHUTHOW WHIYKITAW TIOJISI TIOCTOSTHHBIX MAarHUTOB

4.3.3 MarnuTtHoe noje npoBogHUKa ¢ TokoM. KapTuHa nuHuii nosus
JUTMHHOTO TIPSIMOTO TIPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MpPOBOJAHMKA, KaTymKu ¢ TokoMm. OmbsiT  Opcrena.
B3aumoaencTBre NpOBOAHUKOB C TOKOM

4.3.4 Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE

4.3.5 Cuna Jlopenma, e€ MOIyJlb W HampaBlieHHe. [[BrkeHue
3apsDKEHHOM YacTHIbl B OJIHOPOJHOM MArHMTHOM TMOJIC.
Pabota cunel Jlopeniia

4.3.6 SIBneHue 3NIeKTPOMAarHUTHOW UHIYKIIUU

4.3.7 IToTOK BEKTOpa MArHUTHOM MHIYKIAH

4.3.8 OJC wuHaykiuu. 3aKOoH JJIEKTPOMATHUTHOM WMHIYKIIUU
dapanes

4.3.9 BuxpeBoe osnextpuueckoe mone. OJC uHAYKIMU B
MIPOBOJAHUKE, JBIKYIIEMCSI MOCTYIATEIbHO B OJHOPOJIHOM




MardmMTHOM IIOJIC

4.3.10 [TpaBuno Jlenna

4311 NHIyKTUBHOCTD. SABneHune CaMOUHIYKIIHH. C
CaMOMHIYKIIUH

4.3.12 DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM

4.3.13 DJIEKTPOMAarHUTHOE TOJIE

4.3.14 TexHnueckue YCTPOWCTBA: ITIOCTOSTHHBIE MarHHuTHI,
AIIEKTPOMArHUTHI, AJIEKTPOIBUTATENb, YCKOPUTENH
9JIEMEHTAPHBIX YaCTHIl, UHAYKIIHOHHAS MeYb

4.3.15 [TpakTrueckue paboThl. M3yueHre MarHuTHOTO MOJISl KaTYIIKU

C TOKOM. I/ICCJIGI[OBEIHI/IC I{CﬁCTBHH IIOCTOAHHOI'O MarHuTa Ha
PaMKy C TOKOM. HCCJIGI[OB&HI/IG SABJICHH A BHGKTpOMaFHHTHOﬁ

WHYKITNH
5 KOJIEBAHUS U BOJIHBI
5.1 MEXAHMYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHI S

5.1.1

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.
["apMmonnyeckue konebanus. [lepuon, yactora, aMImiMTyaa u
(dhaza konebaHuii

5.1.2

[IpyXHHBIN MagTHUK. MaTeMaTH4eCKUII MasTHUK

5.1.3

YPaBHeHI/IC IrapMOHHYCCKHUX kosncOanuii. Kunemaruueckoe u
JUMHAMHYCCKOC OIITMCAaHUC K0JIeOaTeILHOTO JABHKCHH

5.14

[IpeBpaiienrie SHEPrud MNpPU TAPMOHUYECKUX KOJCOAHUSX.
CBsi3b  aMIUTUTYZbI KOJICOAHWM HCXOJHOM BEJMYMHBI C
aMIUTUTYJJaMU KOJIeOaHHi €€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbupiii kOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC
KoJieOaHusl B UealIbHOM K0JIeOATeIbHOM KOHTYpe. AHAJIOTHUS
MEXTY MEXaHUYECKUMHU U AIEKTPOMATrHUTHBIMHU
koJjiebanusimu. @opmyia TomcoHa

5.1.6

3aKOH COXpaHEHUS HHEPTUU B HJICATHHOM KOJIeOATEIHHOM
KOHTYpE

5.1.7

BoiHyX/ieHHbIE ~ MeXxaHuueckue  Kojebanus.  Pesonasc.
Pe3onancHass kpuBas. BBIHYXJIEHHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHmsl.

5.1.8

Ilepemennsblil TOK. CHHYCOMAIbHBIN IEPEMEHHBIN TOK.

5.1.9

MoIHOCTE MIEPEMEHHOTO TOKa. AMIIUTYHOE u
JICVCTBYIONIEE 3HAYCHHUE CUJIBI TOKA M HAIPSKCHUS

5.1.10

Tpancpopmarop. IlpousBoacTBo, mepenaya U MOTpeOICHUE
AIIEKTPUYECKOW  HSHEPruu. OKOJOTMYECKHE PHUCKH TpHU
[IPOU3BOACTBE AIIEKTPUYECKOU DHEPIUHu. Kynberypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU

5.1.11

Texnudeckue ycTpocTBa: cedcMorpad, dDIEKTPUUECKUMA
3BOHOK, JINHUU 3JIEKTponepeaay

5.1.12

[Ipaktruueckue padbotel. UccnenoBanue 3aBUCUMOCTH epUoa
MaJjbIX KOJeOaHWW Tpy3a HAa HUTU OT JUIMHBI HUTH U MAcCChI
rpy3a. HMcciaegoBaHue MNEpPEMEHHOIO TOKa B LENU U3




MOCJICI0OBATEIbHO COSAMHEHHBIX KOHJICHCATOpA, KATYIIKH U
pe3ucropa

5.2 MEXAHUYECKUE 1 S3JIEKTPOMATHUTHBIE BOJIHBI

5.2.1 MexaHudeckue BOJHBI, YCIOBUSI pacripoctpanenus. [lepuos.
CKOpOCTh pacrpocTpaHeHus U JJIMHA BONHBL. [lonepeunsie u
MPOJI0JIbHBIE BOJTHBI

5.2.2 Nurepdepeniius u nudpaxiys MeXaHHIECKUX BOJIH

5.2.3 3Byk. CkopocTh 3Byka. I'poMmkocTh 3ByKa. BpicoTa TOHA.
TemOp 3ByKa

5.24 DneKTpOMarHuTHbIE BOJIHBI. Ycenosus U3JIyYEHUS
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTarms BekTopos E,
B 1 1 B 3JIGKTPOMAarHUTHOM BOJIHE B BAKYyyMe€

59.2.5 CaoiicTBa AIEKTPOMArHUTHBIX BOJIH: OTpaKCHHE,
npesioMJIeHUe, MoJisipu3auus, audpakius, UHTep(epeHIus.
CKOpOCTB JIEKTPOMArHUTHBIX BOJIH

5.2.6 [IIxana AIEKTPOMArHUTHBIX BOJIH. [Ipumenenune
AJICKTPOMArHUTHBIX BOJTH B TEXHUKE B OBITY

5.2.7 [IpuHUMIBL paguoOCBs3M M TeNeBUACHUA. Paamonokanusi.
DJIEeKTPOMarHUTHOE 3arPsI3HEHNE OKPY KAIOIIECH CpeJIbl

5.2.8 TexHudecKkue YyCTPOMCTBA: MYy3BIKAJbHBIE WHCTPYMEHTHI,
yJIBTPa3BYKOBasl TMATHOCTHKA B TEXHUKE U MEAUIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neun

5.3 OIITHUKA

5.3.1 [IpssMONMHEHOE pacIpOCTPAaHEHHE CBETa B OJIHOPOJHOU
cpene. JIyd cBera

5.3.2 Otpaxenue cBeTa. 3aKOHBI oTpaxkeHusi cBera. [locTpoeHue
M300paKEHHI B MJIOCKOM 3epKalie

5.3.3 [Ipemomiienne  cBera. 3aKOHBI ~ TPETOMJICHUS  CBETA.
AOCOIOTHBIN MOKA3aTeNb MPETOMIICHHUS

5.34 [TonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbli yroa mojJHoro
BHYTPEHHETO OTPAKCHUS

5.3.5 Hucnepcus ceera. CnoxxHbIil coctaB O6enoro ceeta. [ser

5.3.6 CoOuparormyie ¥ paccewBaroOlmye JUH3BL. TOHKas JIMH3A.
®dokycHOE pacCTOSHHE W ONTHYECKas CHiIa TOHKOW JIMH3BI.
[TocTpoeHue n3o0paxkeHU B COOMPAIOIIUX U PACCEUBAIOIIUX
nuH3ax. Popmysia TOHKOW JMH3BL. Y BEIUYEHUE, TaBAEMOE
JIMH30M1

5.3.7 IIpenesbl NPUMEHUMOCTH T€OMETPUYECKOM ONITUKU

5.3.8 HNutepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HaOTIOICHUS MaKCUMYyMOB u MUHHAMYMOB B
uHTEepPEPEHIIMOHHONW  KapTUHE OT JBYX  CHH(]A3HBIX
KOTEPEHTHBIX HCTOYHUKOB

5.3.9 Hudpakuus cBera. [udpakiuonnas pemérka. YciaoBue

HAOMIOZGHUST  T[JaBHBIX ~ MakCMMyMOB  MpU  MaJCHUU
MOHOXPOMAaTHYECKOTO CBETAa Ha TU(PPAKIIMOHHYIO PEHIETKY




5.3.10

[lonspusamus ceera

5.3.11 TexHudeckue yCTpOWCTBA: OYKH, Jyma, QoToamnmapar,
MPOCKITMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOTIIPOU

5.3.12 [TpakTuyeckue padoTHI. N3mepenue rokas3are’s

IMPCJIOMJICHU:]. HCCJ’IGI{OB&HI/IG CBOMCTB H306pa)K€HHﬁ B
JINH3aXx. Ha6JIIOIleHHC JUCTICPCHUU CBCTA

6 SJIEMEHTBI CITEITMAJIBHOM TEOPMM OTHOCUTEJIBHOCTU
6.1 I'panunbl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH.
[TocTynaTel TEOpHH OTHOCHTEIHHOCTH: WHBAPUAHTHOCTH
MOAYJSl  CKOPOCTH  CBeTa B  BaKyyme, IMPHHIIHII
OTHOCHUTEJIbHOCTH DUHINITEITHA
6.2 OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JICHIE BPEMEHU U
COKpAIlIEHUE JIJTMHBI
6.3 DHeprusi 1 UMMYJILC CBOOOTHOM YaCTHUIIBI
6.4 CBsi3b MacChl C HEPTHEN U UMITYJILCOM CBOOOJIHON YaCTHUIIBI.
DHeprus Mokosi CRB000THON YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOU OIITUKU
7.1.1 ®otonsl. Gopmyna [lnanka cBs3u sHepruu (PoToHA C €ro
4acTOTON. DHEPTUs U UMITYJIbC (POTOHA
7.1.2 OtkpeiTie U wuccienoBanue ¢orodrpdexra. OnbiTel A.l.
Cronerosa. 3akoHbl poToaddexTa
7.1.3 VYpaBuenue OunmteitHa mna  gororddexra. "KpacHas
rpanuna” potodpdexra
7.1.4 Jasnenue ceera. OnwiTel I1.H. JIeGenena
7.1.5 XUMHUYECKOE JICCTBUE CBETA
7.1.6 Texnuueckue ycTpoicTtBa: (oTodneMeHT, GOTOJATUHK,
COJIHEUHas OaTapesi, CBETOIUO
7.2 CTPOEHUME ATOMA
7.2.1 Mopgens aroma Tomcona. Omnbeitel  Pesepdopma mo
WCCIIEIOBAaHHUIO CTpOoeHUs aToma. [manerapHast Mofenb aToma
7.2.2 [Toctynatel bopa. M3nydenue u morsoiieHue GOTOHOB HpPH
IIEpeEXo/Ie aToOMa C OJHOTO YPOBHS DHEPTUM HA Apyrou. Buasl
cekTpoB. CIIeKTp YpOBHEH SHEPTUHU aTOMa BOJIOPOA
7.2.3 BonHoBele  cBoiicTBa wactuil. Bomubl  ge  Bpoiins.
KopnyckynsipHo-BosiHOBOM nyanu3M. J{udpakiius s3neKTpoHOB
Ha KpUCTaJIax
124 CHOHTaHHOE W BBIHYKJIEHHOE W3JIy4Y€HUE. YCTpPOICTBO H
MPUHITUT pabOTHI Ja3epa
7.2.5 Texanueckue YCTPOMCTBA: CHEKTPAJIbHBIN aHau3
(CIEKTPOCKOIT), Ja3ep, KBAHTOBBI KOMIIBIOTED
7.2.6 [Ipaktrnueckue padotel. HabmroieHrne TMHe4aToro crneKkTpa
7.3 ATOMHOE AJ1PO
7.3.1 | MeTo1b! HaGTIOICHHS K PETHCTPAITHH YIEMEHTAPHBIX YACTHII




7.3.2

OtkpeiTiie  pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o
ONPENENECHUID  COCTaBa  PAJUOAKTUBHOIO  MU3ITyYEHHS.
CpoiictBa anbda-, Oera-, ramma-uznydeHus. BiusHue
pPaliOaKTUBHOCTH Ha )KMBBIE OPTAaHU3MBI

7.3.3

OTkpbITHE TIPOTOHA U HEWTpoHa. HykiloHHas Monens siapa
['eitzenOepra - MiBanenko. 3apsan siapa. MaccoBoe 4uco sjipa.
N30T01B1

7.3.4

Anbda-pacnag. DIeKTPOHHBIA U TTO3UTPOHHBIN OeTa-pacmaj.
["amma-u3nyyenue. 3aK0H paJMOaKTUBHOIO pacnajaa

7.3.5

OHeprus CBsI3U HYKJIOHOB B snpe. Snepusie cumbl. Jedekr
MAacCCHI spa

7.3.6

S nepneie peakunu. [lenenue u cuHTE3 A€Ep

7.3.7

Snepuwiii peaktop. TepmosaepHbiii cuHTe3. [Ipobiembl u
MIEPCIIEKTUBBI SIICPHON SHEPTETUKU. JKOJIOTHUECKNE ACTIEKThI
AJIEPHON SHEPrETUKHU

7.3.8

9H€M€HT3pHBI€ qaCTHUILBI. OTKpI;ITI/Ie IIO3UTPOHA.
qDYHIIaMCHTaJII)HBIC BSaHMOHeﬁCTBHH

7.3.9

TexHuyeckue ycTpoucTBa: JO3UMETpP, Kamepa BuibcoHa,
AJIEpHBINA peakTop, arToMHas bomOa

7.3.10

[Ipaktnueckue pabotsl. McciaenoBanue TpeKoB 4acTull (IO
rOTOBBIM (hoTOrpadusiM)

OJIEMEHTBI ACTPO®U3NKN

8.1

Bup 3Bé3nHoro neba. Co3Be3aus, spkue 3BE3/bl, INIAHETHI, UX
BUIUMOE IBVDKEHUE

8.2

Conneunas cucteMa. [lnanersl 3eMHOM rpymmbl. [l1aHeTsI-
TUTaHThl U UX CIyTHUKH, KapJIMKOBbBIC TUTAHETHI. Maiblie Tena
CoJIHEYHOU CHUCTEMBI

8.3

Connue, horochepa u armocdepa. ConHeuHasi aKTUBHOCTD

8.4

Ncrounuk sneprun ConHIa U 3BE3T

8.5

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU: Macca, CBETUMOCTb,
pagdyc, TeMmmeparypa, HUX B3aMMOCBA3b. Jluarpamma
"CHeKTpalibHbIA KJIACC - CBETUMOCTB'". 3BE3/BI TJIaBHOU
MOCJIEIOBATSIIBHOCTH. 3aBUCHMOCTh ''Macca - CBETHMOCTB"
JUIS 3BE3 71 TIIaBHOM ITOCJICA0BATEILHOCTH

8.6

Bnytpennee crpoenune 3B€311. COBpEMEHHBIE NPEICTABICHUS O
MIPOUCXOKICHUH U dBOMOIMH CONHIA U 3BE37. DTanbl )KU3HU
3BE3]T

8.7

Muneunsiii I[IyTs - Hama ['amaktuka. CoupanabHas CTPYKTypa
[ManmaxTrku, pactpenesieHue 3BE€31, ra3a u npui. llomoxenue u
nemwkenne Comuna B [Namaktuke. Ilmockas m cdepuueckas
nojacucTeMsl ['anakTuku

8.8

Tunbl ranakTuk. Paguoranaktuku u kBazapsl. YEpHBIE IBIPHI B
AJIpax TAIaKTUK

8.9

Bcenennas. Pacmmpenne Bceenennoit. 3akon  XaO0mna.
Paszberanue ranaktuk. Bo3pact u panuyc BeenenHnolt, Teopust




bonapmioro  B3peiBa. Mogens  "ropsueir  Bcenennoit".
PennkroBoe nsinyueHue

8.10 Macmtabnass  crpykTtypa BcenenHoil.  MeraranakTuka.
Hepeménnsie npobaeMbl aCTPOHOMUU

Yuebno-wemoouueckoe obecneuenue oopazosamenbHo20 npoyecca

1. Msxumes I".4., bByxosues b.b., Corckuiit H.H. mox penakmueii [Tapdentperoit H.A.
«Dusuka», yueonuk 10 knacc.

2. Mskumes I'.4., Byxosues b.b., Yapyrun B.M. non penaxiueit [lapdentoeBoit H.A.
«Dusuka», yueonuk 11 kmacc.



OBIIEOBPA30OBATEJIbHAA ABTOHOMHAS HEKOMMEPYECKAS OPTTAHU3ALIUA

"JINJAEPBI-M"

AHHOTaUHs K padoyeii mporpaMmme yuedHoro npeamera «®@u3uka (6a30Bblii YypOBEHb)»
(OcHoBHasi 00pa3oBaTe/ibHAs IPOrpaMMa cpeaHero o0uero 00pa3oBaHu)

Kpurepun Onucanue Kpurepus
ITonHnoe HanMeHOBaHUE Pabouas nporpamma o yueOHomy npenmety «Puznka (6a30BbIi
MPOTrPAMMBI ypOBeHb)» 1i1s1 ooydaronuxcst 10-11 kiraccos

YpoBeHb 00pa3zoBaHus

Cpennee obmiee oOpa3oBaHue

Kiacc

10-11

HopmaruBHas ocHOBa
pa3paboTKU IPOTrpaMMBI

- [Ipuka3 MunucrepcrBa oOpazoBanus 1 Hayku P® ot 17 mast 2012 r.
Ne 413 "OG0 yrBepkaeHun (eaepaabHOTO TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJAPTa CPETHETO 00IIero oopazoBanus',

- [Ipuka3z Munucrepctsa npocpenieruss PO ot 18 mast 2023 1. Ne 371
"O06 yTBepxkaeHUU (eaeparbHOi 00pa30BaTEIbLHOM MPOTPAMMEI
cpemHero odmiero oopazoBanus"

Cpox peanuzanuu
IPOrpaMMBbI

2 roxa

KomnnuecTBo yacoB 1o
porpamme BCEro
WHTEHCUBHOCTD B HEIEIIO

Bcero no nporpamme: 68 gacos
NHTEHCHUBHOCTS:

10 kmacc — 34 u. (1 yac B HeJEIIO)
11 knacc — 34 u. (1 yac B HeaEIIO)

Y4eOHUKH U yueOHbIe
ocoous

1. Maxumes I'.4., ByxoBues b.b., Corckuit H.H. nox penakuueit
[TapdentbeBoit H.A. «®u3uka», yuebnuk 10 kiacc.
2. Msxuwes I'.41., byxoBues b.b., Hapyrun B.M. nox penakiuei
[TapdentneBoit H.A. «®u3uka», yuebnuk 11 kiacc.

Lens(n) peanuzanuu
paboueii mporpaMmmbl

OCHOBHBIMU 1IENIIMU U3Y4eHUs1 GU3MKU B 00111eM 00pa3oBaHUU
SIBIISTFOTCSL:

. (dbopMupoBaHKE HHTEpECa U CTPEMIICHUS 00YJaIOIUXCs K
HAYYHOMY M3YUYEHHIO IPHPOJIBI, PA3BUTHE X HHTEIUICKTYAIbHBIX H
TBOPYECKHUX CIIOCOOHOCTEH;

. pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/I€ TIO3HAHUS U
(dbopMHpOBaHKE HCCIEI0BATENBCKOIO OTHOUIEHHUS K OKPYXKAIOIIUM
SIBIICHUSIM;

. (opMHUpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa
M3y4eHHs] OCHOB CTPOCHUS MaTepHUu U (PyHIaMEHTAIbHBIX 3aKOHOB
bu3uKy;

. (dbopmMupoBaHUE YMEHHH OOBSICHSTD SBJICHUS C HCIIOJIb30BAaHHEM
(bu3nUecKrX 3HAHUN U HAyYHBIX JOKa3aTeNIbCTB;

. (dbopMHpOBaHKE TIPEACTABICHUH O POJIN PU3UKH JUTS Pa3BUTHS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTH.

[IpeameTHbIE pe3yabTaThI
OCBOCHHUS

1) chopmupoBaHHOCTH MPECTABICHUN O POJIH U MeCTE (PU3UKHU 1
ACTPOHOMHHU B COBPEMEHHOI Hay4HON KapTHUHE MUPA, O
cucrteMooOpa3syromiel posu (GU3UKH B pa3BUTHU €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ COBPEMEHHBIX TEXHOJIOTHH, O BKJIa/Ie POCCUNCKUX U
3apyOeKHBIX YICHBIX-(DU3UKOB B Pa3BUTHE HAYKH; TIOHUMaHUE
(bU3MYECKOM CYIIHOCTH HAOI01aeMbIX SIBICHUI MHUKPOMUPA,
MaKpOMHpa ¥ MEeTaMHUpa; MOHUMaHHE PO aCTPOHOMUH B
MPAKTUYECKON AESITETFHOCTH YeTIOBEKa U TalbHEeHIIeM HayqHO-
TEXHHYECKOM Pa3BUTHH, POIH (PH3UKH B (HOPMHUPOBAHUH KPYro3opa 1
(GYHKIIMOHATBHOU TPaMOTHOCTH Y€JIOBEKA JIsl PEIICHUS MTPAKTHIECKIX
3ajad;




2) chopMUPOBAaHHOCTH YMEHHI pacrio3HaBaTh (PU3UYECKUE SBICHUS
(mporiecchl) U OOBSCHATH UX HA OCHOBE M3Y4YE€HHBIX 3aKOHOB!
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEITHOE ABHKEHHE,
cBOOOTHOE Ta/IEHHUE TeJ, IBKEHHUE IO OKPY>KHOCTH, HHEPLIHS,
B3aMMOJICIICTBHE Te, KojebaTenbHOe ABMKEHNE, PE30HAHC, BOTHOBOE
nBrxkeHue; nuddysus, OpoyHOBCKOE IBIIKEHUE, CTPOCHUE )KHUIKOCTEH U
TBEPAbIX T€J, U3MEHEHHE 00beMa TeJl MPU HarpeBaHUU (OXJIaXKICHUN),
TEIUIOBOE PaBHOBECHE, HCIIApEHNE, KOHACHCALNs, TUIaBJICHUE,
KpUCTAJIN3aIusl, KHTICHHE, BIAXKHOCTh BO3/1yXa, CBA3b CPEIHE
KMHETUYECKOW SHEPTUH TEIJIOBOIO JBMKEHUSI MOJIEKYJ C a0COIOTHOM
TEMIIEPATypOil, MOBBILICHUE IaBJICHUS T'a3a IPU €r0 HarpeBaHUHU B
3aKpBITOM COCY/I€, CBSA3b MEXK/Yy TapaMeTpaMH COCTOSIHUS ra3a B
M30IpOoIeccax; ANEKTPU3aLUA TN, B3aUMOJICIICTBHE 3aps/I0B,
HarpeBaHue MNPOBOJIHUKA C TOKOM, B3aUMOJEHCTBHE MarHUTOB,
AIIEKTPOMArHUTHAs UHAYKIUS, 1eHCTBUE MAarHUTHOTO T1OJISI HA
MIPOBOJIHUK C TOKOM U JBMIKYIIIUMCS 3apsifl, SJEKTPOMAarHUTHbHIC
KoJ1ie0aHus U BOJIHBL, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETA,
OTpakeHHe, IpeIoMIIeHUe, HHTephepeHIHs, Tu(paKus 1
MOJIIPU3aIUsl CBETA, TUCTIEPCHUs CBETa; POTOAIEKTpUIecKuil apdexT,
CBETOBOE JaBJICHNE, BOSHUKHOBEHHUE JIMHEIUATOro CIIeKTpa aToMa
BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAs PaJlOaKTUBHOCTB;

3) BIaieHue OCHOBOMOJIATAIOIIUMHI (PU3UIECKUMU MTOHITHAMU
BEJIMUYMHAMU, XapaKTEPU3YIOIUMU (GU3HUECKUE TPOIECChHI
(CBSI3aHHBIMH C MEXAHUYECKHUM JIBIDKCHHEM, B3aUMOJICHCTBUEM TET,
MEXaHUYECKUMHU KOJIeOaHUSIMU U BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHUEM BEILIECTBA, TEIJIOBBIMU IIPOLIECCAMMU; DJIEKTPUUECKUM U
MarHUTHBIM TOJISIMH, SJIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMHU
KoJ1e0aHUSMU U BOJTHAMH; ONTUYECKUMH SIBICHUSMU; KBAHTOBBIMH
ABJICHUSIMU, CTPOCHUEM aTOMa U aTOMHOTO s1/1pa, paAMO0aKTUBHOCTBIO);
BJIa/ICHHE OCHOBOTMOJIAraoiMy aCTPOHOMUYECKUMU TIOHSATHUSIMH,
MO3BOJISIIOIIMMHU XapaKTepPU30BaTh MPOLIECCHI, IPOUCXOJISAIINE Ha
3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEXKTaJaKTUUECKOU Cpelie; IBUKEHUE
HeOEeCHBIX TeJI, IBOJIIOIMIO 3Be3 1 Beenennoii;

4) BnazieHHe 3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSIMU (3aKOH
BcemupHoro tarorenus, I, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKOM dHEePTuu, 3aKOH COXpaHEHUS] UMITYJIbCa, TPHUHITHUI
CYNEPIIO3UIUHU CHJI, TPUHITUIT PABHOTIPABHOCTH UHEPITUATBLHBIX CHUCTEM
0TCUETA; MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BELIECTBA,
ra3oBbl€ 3aKOHBI, IEPBBIA 3aKOH TEPMOAMHAMMKH; 3aKOH COXpaHEHUs
ANIEKTPUUECKOTO0 3apsiaa, 3akoH Kynona, 3akoH OMa 11l yyacTka Leru,
3axkoH OMa 715 MOJTHOM AIEKTPUYECKOH 11enH, 3akoH [xxoyis - Jlenna,
3aKOH AJIEKTPOMArHUTHOW WHAYKIIUU, 3aKOH COXPaHEHUS YHEPTHH,
3aKOH MPSIMOJIMHEHHOI0 PaclpoCTpaHEHUsI CBETA, 3aKOH OTPaKEHHUS
CBETa, 3aKOH MPEJTOMIICHHS CBETA; 3aKOH COXPAHEHUS YJHEPTUH, 3aKOH
COXpaHEHHUsI UMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUUECKOro 3apsa,
3aKOH COXPaHEHUsl MacCOBOT0 YMciia, moctynarsl bopa, 3akoH
PaZoaKkTUBHOTO Paclaja); yBEpEHHOE UCII0JIb30BAHNE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHaIu3e (PU3NMUECKUX SBICHUH U MPOIIECCOB;

5) yMeHHEe yYUTHIBATh TPAHUIIBI MPUMEHEHUS H3yUYECHHBIX (PU3NICCKUX
MoJieJIell: MaTepralibHasl TOUKa, WHEpIIUaIbHas CHCTEMa OTCYeTa,
UJealbHbIN ra3; MO CTPOEHHUS I'a30B, KUAKOCTEN U TBEPBIX Tel,
TOYCYHBIN AIIEKTPUUECKUI 3apsl, siAepHast MOJIENb aTOMa, HyKJIOHHAs
MO/JIeJIb aTOMHOTO sJipa MPH pelieHnH (PU3NUECKHX 3a]1ay;

6) B1aJIeHuEe OCHOBHBIMU METOJIaMU HAYYHOT'O TTO3HAHUS,
WCIIOJIH3YEMBIMH B (DU3HUKE: TPOBOJIUTH MPSMbIE U KOCBEHHBIE




U3MEpeHHs GU3MUECKUX BEIMYWH, BEIOMpAs ONTUMATBHBIN CII0CO0
U3MEPEHUS U UCTIOJIb3Ysl U3BECTHBIC METO/IbI OLIEHKU TOTPEIIHOCTEMH
U3MEpEHUIl, TPOBOAUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (DHU3HUECKUX
BEJIMYMH C MCIIOJIb30BAaHUEM IPSAMBIX H3MEPEHHH, OOBSICHATh
MOJIyYEHHBIE PE3YJIbTAThl, UCIIONIb3Ys PU3NYECKUE TEOPUH, 3aKOHBI U
MIOHATHS, U IeTaTh BBIBOABI; COOMIOAATH paBuiIa 6€30MacHOTO TpyAa
IIPU NIPOBEJICHUU HCCIIEAOBaHUN B paMKaX y4eOHOI0 SKCIIEPUMEHTA U
y4eOHO-HUCCIIeI0BATENIBCKOM IEITEFHOCTH € UCTIOJIb30BaHUEM

U (POBBIX U3MEPUTENBHBIX YCTPOICTB U 1a0OPATOPHOTO
00opynoBaHus; COPMHUPOBAHHOCTH MPEACTABICHUI O METO1aX
MOJIyYEHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

7) chopMHUPOBAaHHOCTH YMEHHS PEIIaTh PaCYETHBIE 33]]a4 C IBHO
3aJJaHHOM (PHU3HUECKON MOJIENbIO, UCIIONB3Ys (PU3HUUECKHUE 3aKOHBI U
NPUHIUIIB; HA OCHOBE aHAJIN3a yCIOBHUS 337a4ll BEIOUPATh (PU3UYECKYIO
MO/J1€JIb, BBIACIAT (PU3HUECKUE BETUUUHBI U (HOPMYIIbI, HEOOXOIUMBbIE
JUIS €€ PelIeHHsI, TPOBOIUTH PACUEThl M OIICHUBATh PEAIbHOCTh
MOJIyYEHHOT0 3HAUYEHUS (PU3HUECKOM BEIIMYUHBI; PellaTh KaYeCTBEHHbBIE
3aJ]1auu, BEICTPAMBast JOTMYECKH HEITPOTHBOPEYHBYIO IIETIOUKY
paccyXJIeHUl ¢ OMOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busznUecKue SBICHNUS;

8) copMUPOBAHHOCTH YMEHHUS MPUMEHSThH OTYyUCHHBIC 3HAHUS IS
OOBSICHEHUS YCIIOBHUH MPOTEKaHMsI (PU3MUYECKUX SBICHUH B IPUPOJIE U
JUTSI IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HU IS
obecrieyeHns O€30MACHOCTH MTPH 0OpAIEHUH C OBITOBBIMH MTPHOOpaMH
U TEXHUYECKUMH YCTPOICTBaAMH, COXpaHEHHUsI 3A0POBbs U COOIOCHHS
HOPM 9KOJIOTUYECKOTO TIOBEICHHUS B OKPYXKAIOIIEH cpejie; TOHUMaHHe
HEOO0XOIMMOCTH PUMEHEHUS TOCTHKCHUH (PH3UKH U TEXHOJIOTHHA JJIs1
paIoOHaIBLHOTO MIPUPOIONOIB30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOIIEHUIO K
buznueckoit uHGoOpMaIKK, TOTy4aeMOM U3 Pa3HBIX UCTOYHUKOB,
YMEHUH HCIIOJIb30BaTh HU(POBBIE TEXHOJIOTHH IS TIOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALIMU U TPE/ICTaBIECHUS YUeOHOH U
HAYYHO-TIOMYJISIPHON MH(OPMAIINH; pa3BUTHE YMEHUH KPUTHIECKOTO
aHayM3a noxydaeMoi HHpOpMaluy;

10) oBnaseHne yMeHUsAMH paboTaTh B IPYIIIE C BHITOJTHEHUEM
Pa3IMYHBIX COLIMATBLHBIX POJIEeH, MIIAHUPOBATH PAOOTY TPYIIIIHI,
PaMOHATIBHO PACIPEACTIATh AeSTEILHOCTh B HECTaHIAPTHBIX
CUTYallUsIX, aJeKBaTHO OLIEHUBATh BKJIA/ KaX/I0T0 U3 YYaCTHUKOB
TPVl B PEICHHE PaCCMAaTPUBAEMO TPOOIIEMBI;

11) oBnagenue (chopMUPOBAHHOCTD MPEJICTABICHHI) MpaBUIIaMHU
3anucH ¢puzndeckux Gopmyi penbedHO-TOUCIHON CUCTEMBI
o6o3nauenwii JI. bpaiins (s ciaenbix U c1aboBUASIINX
00ydJaronmxcs).




