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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIEMINK TpernofaBaHus ydueOHoro mpeamera «Dusmka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uXx ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peaM3ali MEXKIPEIMETHBIX CBsI3e (GU3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro oOILIEero o0pa3oBaHus, MJIaHUPYEMbIE
pe3ynbTaThl  OCBOEHHUS Kypca (U3UKMU: JIMYHOCTHBIC, MeETaIlpeaMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yaeOHOro npeamera « Ou3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJIICHWUM, W3yYaeMbIX XHMHEH, OWOJIOTHEMH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonmb3oBaHME M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MATEpPHAIOB C 3aJaHHBIMHU CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKY BHOCUT OCHOBHOW BKJI1a/l B (GOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydJaromuxcs, B (OpMHpOBaHME YMEHHM MNPUMEHSITh HAY4YHBIH METO]
MO3HAHUS NP BHINOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pu3uku 11t ypOBHS CpPEHET0 O0IIEro 00pa30BaHMs MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOEHHUS.



Hoess yenocmunocmu. B COOTBETCTBUU C HEM KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBISeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTepHM, BEIECTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus MNpPeanosiaraeéT HCHOJIb30BaAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKONH HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKHUX M TEXHOJIOTMUYECKUX MPHIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocusayuu peamusyercss MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke O0O0CYKIEHUs
po0JIeM palMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIEeTo
oOpa3oBaHus SBISIOTCS (U3MUECKue Teopuu ((popMHUpOBaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIU (PYHIaMEHTAIbHBIX 3aKOHOB H
MPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESTeIbHOCTH O00YyYaroIuXcCs.
Jl1st 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX pabOT, KOTOPBIE B TpOrpaMmme
no (usuke 0ObEIWHEHBI B OOIIMI CHUCOK YYEHWYECKHX MPAKTUYECKUX padoT.
Brigenenue B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKaMU 00pa30BaTeIbHOrO IMpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeTta ¢usuku. [lpu
3TOM oOecrneyruBaeTcsl OBJAJeHUE OOYYaloIUMHUCS YMEHUSMH IPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonplioe BHUMaHuE yAEISIETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a]1a4.
[Ipu 5TOM 117151 pacUETHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4U C SIBHO 3aJJaHHOMU
bu3nueckoil MOJENblo, MO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 3a/laHUs Ha
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OOBsICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyrouue BbhIOOpa (U3MYECKON MOAeNUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootserctBum ¢ TpedoBanusmu @PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiuecca 0a3oBbI ypoBEHb Kypca (U3UKU HA YPOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3UMKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 1uKiIa. B xabuHeTe GU3MKU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyIOBaHUE [JIs BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
($u3MKe yYeHUUECKUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE 000PYAOBaHHUE.

JleMoHCcTpalMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIil s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH U  MPOIECCOB, OSMIUPUUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOKHBI OBITh ITOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMM LEJIIMHU U3yY€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS U (POpMHUpPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yIbTaTa U3yuYeHHUsI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
du3nYeCKNX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTxeHne 3TUX Lene o0ecrednBaeTCsl pelIeHUeM CIEIyIoMMX 3ajad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEIHEr0 00IIero oopa3oBaHus:

e TMpUOOpETEHHUE CUCTEMBI 3HAHUM 00 O0IUX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHUKY, MOJEKYISIpHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKU;



e (opMupoBaHue yMEHHI TNPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOM
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUeCcKorl MOJEINH, aJIeKBAaTHON yCIOBUSIM 3a]1a4H;

e TOHWMaHWC (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MTPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEIACHUS
(buU3MYEeCKUX DKCIEPUMEHTOB, aHalIW3a M HMHTEpIpeTaluu UHGOpMaIli,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM JJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojuTcs 136 yacoB: B 10 kacce — 68 yacos (2 4aca B Helel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C Y4E€TOM HWHIWBHUAYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®usuka — Hayka o mpupone. Haydnbie MeTOABI NMO3HAHMS OKPYKAIOLIETO
Mupa. PoJib 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MopenupoBanue (QU3MYECKUX SIBJICHUNA M TporieccoB. HayuHble TMMOTE3BI.
du3znuecKue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHWU COBPEMEHHON HAYyYHOH KapTHHBI
MHPAa, B IPAKTUYECKOMN AEATEITbHOCTH JIFOICH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpEOHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
Clio)keHue NepeMENICHNN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUabHOM TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAA CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTENIBPHOE YCKOPEHHE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI>KCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.
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N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPEIEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IIPOMEXYTKA BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU JKUJIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuajgbHONW TOUKU. Tpernil 3aKkoH HproTOHA 1151 MatepuaabHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsbkectu. IlepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenune. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosa. Koaddumuent tpenus.
Cwuita cOnpOTUBIIEHN NIPU IBU)KEHUU TEJa B KUIAKOCTH WIIN Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIINUX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydenne aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariu.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MarepuaibHOM TOUKHM (Tela), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTuBHOE NBUKEHUE.

Pa6ota cuiibl. MOIIHOCTH CHUJTBIL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorennumaneHas DHEPTUsA YIIPYro
nedopMupoBaHHOM NpykuHBL. [loTeHIManbHAS YHEPTHS TeJla BOJIU3H MOBEPXHOCTHU
3eMIIH.

[loTeHnuanbHple U HEMOTEHUIUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHast u3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U MX OMNBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUSL 4YacTULl BellecTBAa. Monenu CTpOeHUsi Ta30B, XUIAKOCTEH U
TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBa HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Moneky. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Lenbcus.
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Mopgens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOrO JBMKEHMSA dactul] rasa. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra3oB.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHME MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEANBbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3yXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEprus TEpMOIAUMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHenust. KonnyecTBo TemnoTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyd€HHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaAYE.

[lonarue 00 aamabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

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

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMJIOBbIX MaiMHax. KoapuuueHT mnone3Horo
nevictBus TerwoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JEeHCTBUS. DKOJIOTHUYECKUE MPOOIEMBbI TEIIIOIHEPTETHKHY.
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TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPrud Tejla MPU COBEPIIEHHH pPaldOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OneIT N0 a1MadaTHOMY paCIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanusn eeuyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHbsie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOTYUYEHUsI COBPEMEHHBIX MaTepUasoB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJIECHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMoHCTpanus KpuCTaIoB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHrie 0THOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuxa
DNeKTpU3aIMs TeJl. DISKTPUUIECKUM 3apsi. J[Ba BU1a 2JIEKTPUUYECKUX 3aPsI0B.
[IpoBOAHUKHM,  JUANEKTPUKH M TIOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
AIEKTPUUYECKOTO 3apsia.
BsaumopeiictBue 3apsan0B. 3akoH KyinoHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onektpudyeckoe mnojie. Hanpsok€HHocTh  anekTpudeckoro moiis.  [IpuHiumn
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CYNEPHO3ULANA DNEKTPUYECKUX Moyeil. JIMHUKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOHUKN W AUANEKTPUKH B 3JIEKTPOCTATUYECKOM IoJie. [[uamekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIJIEHHE DJIEKTPONpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMoencTBrEe HANEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

IIpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3auTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUIJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpbHOE, MapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUjia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi menu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

DONeKTpUYeCKUid TOK B pacTBOpax M paciuiaBax  AJIEKTPOJIMUTOB.
DNEeKTpOIUTUYECKas: AUCCOIUALIUS. DIEKTPOIH3.
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OnekTpuyecknuid TOK B raszax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
pa3psa. Momuus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHUKM TOKA, JJIEKTPOHArpeBaTElIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBII 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTbh COIPOTHUBIICHHUS] LUMIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUS U MaTepraa.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABMKYIIEH CHIIbI UCTOYHHWKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue anextposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS €
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napabona, runep0oiia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BU[bI TEILJIONEPENAaUYH, TEIJIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEN U ra3oB,



13

AIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIUCCOIMAIuS,
raJibBaHUKa.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IABUKEHUN C HCIOJNIb30BAHUEM MEXAaHU3MOB,
y4€T TpeHUsi B TEXHUKE, IMOJIIMITHUKYA, HCIOJb30BaHUE 3aKOHAa COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
CropaHusi, maponasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIUOHEP, TEXHOJIOTHUHU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJI€ HaHOMAaTEpHaOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3€MJICHUE S3JEKTPONpHUOOpOB,
KCEPOKC, CTPYUHBII MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE MarHUTHL. B3anmMoaencTBIE TOCTOSSHHBIX MAarHUTOB. MarHuTHoe
nosne. Bekrop marauTHOM nHAYKIMU. [I[puHIMN Cyneprno3uiui MarHUTHBIX ITOJICH.
Jluvann marHuTHOM WHAYKHMW. KapTuHa NMHUKA MAarHUTHOM HWHIAYKUHUM T1OJS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA € TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHUTHOI'O TIOJIS JJIMHHOTO MPSIMOIO NPOBOAHMKA U 3aMKHYTOI'O KOJBLEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOoM. OnbIT JpcTena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIBI
B OJTHOPOJITHOM MarHUTHOM mnoJjie. Pabora cuiel Jlopenia.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BeKkTOpa MarHUTHOM
MHOYKIAKW. OJIEKTPOABIKYINAS CWia HWHAYKUUU. 3aKOH AJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
ITPOBOJIHHUKE, IBUKYLIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHMTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMHU. OJIEKTPOABWXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTULl, UHIYKIHOHHAS I1€Yb.
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Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHblE KOJ1€0AHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOaHMS.
["apmonnyeckue konedanus. Ilepumon, vacrora, ammumryga u ($aza koseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Mpy raApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOaHUS B
UJCANIbHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouiux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

[lepemennpiii  TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, F€HEPATOP NEPEMEHHOTIO TOKA, TUHUH JIEKTpONepeiay.

Llemoncmpayuu
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HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HaOGnronenue 3atyxaromux KoJieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIE0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacnpocTpaHeHUusT W JUIMHA BOJIHBL. llomepeuHble M NIPOJOJIBHBIE  BOJIHBI.
HnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3BykKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpEJIOMIICHUE, Moysgpu3anus, Judpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeneBUAEHUA. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHu4ecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenune orpakeHus: ¥ NpeJoMIIeHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue untepdepennnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pe30HAHC.
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HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJeOaHUM.

HccenenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, TPEIIOMIICHHUE,
noJisipu3anus, 1udpaxius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MOJHOTO
BHYTPEHHETO OTPAKCHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHIe
U omnTHYecKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaAKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHHUE CBETa.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moziellb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpoCKoIa, TeJIeCKona.

Habmronerne natepdepeHIny CBeTa.

HaGmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[ToydyeHue cexkTpa ¢ mMOMOIIBIO TUGPAKIIMOHHON PEIIETKY.

HaOnronenue noyisipuzanuu CBETA.
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Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
W3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u s3HEpruu GOTOHA C €r0 YaCTOTOM. DHEprus
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue orordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorddexra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpanuiar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otord(DHeKT Ha YyCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenuwe wu morsiomieHue
(GOTOHOB TpU TEpexoAe aroMa C OAHOTO YPOBHS SHEPrUU Ha Apyroi. Bujsl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.
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TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue imHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue JIMHEH4aToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTb CTPOCHHs sapa. OTKphITHE
paaroakTuBHOCTH. OTbITHI Pe3epdopaa no onpeneneHuo coctaBa paguoakKTUBHOTO
m3nydyenus.  CpoiictBa  anbda-, Oera-, ramMMma-uziaydeHus.  BrausiHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoit KapTUHBI MUPA.
TexHuyeckue yCcTpouCTBa M NMPAKTHYECKOE NMPUMEHEHHUE: TO3UMETD, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HccnenoBanrie TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U ACTPOPU3NKH
Otansl pa3BuTHs actpoHomuu. [IpukiagHOoe U MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.
Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.
ConHeyHas cucTema.
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Connue. ConHeuHass akTWBHOCTh. Mcrounuk sHeprum CosHLIA MW 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. JlnarpaMma «CHEKTPAJIBbHBIA Kilacc —
CBETUMOCTB». 3BE3bl TJIaBHOM NOCIEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCJIENOBATENBHOCTH. BHyTpeHHee crpoeHune
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]. DTanbl )KU3HH 3BE3I.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E U3IydeHUE.

Macumrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJ1a30M € MCHOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JJIs1 OTpe/IeNIEHUs TI0J0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CEeBEpPHOro MOJyIIapHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlyHsl, miianet, Mieunoro [lytu.

O06o0maromnee MOBTOPEHUE

Ponp ¢usuku uW acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HUECKOW TEOPUU B
(dbopMHpOBaHUY MPEICTABIECHUHN O (PU3NUECKON KAPTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBl MHUpa B OOIIEM psAAy COBPEMEHHBIX  €CTECTBEHHO-HAyUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIecTBIsIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MAaTeMaTHKH,
OMoNIoTNN, XUMHUH, TeoTpadun U TEXHOJIOTHH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIE DBJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
OTpeJesIeHHe IUIOIIAIN TIIOCKUX QUryp u 06bEmMa Tell.
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buonocus: snektpuyeckue SBIECHUS B JKUBOM NpPUPOJE, KojeOaTelnbHbIE
JBUKEHMS B )KMBOM IPUPOJIE, ONITUYECKUE SIBJIEHUS B )KMBOW IPHUPOJE, ACUCTBUE
paauraly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTANIMYECKON PEILIETKHY, CIIEKTPaIbHbIN aHAIIN3.

l'eocpagpus: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KU MarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
AIIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, PaguONpPUEMHHK, TEJIEBU30P,
aHTeHHa, tenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oatapesi.



21

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIECTYIONINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOro npeamera «Ousukay JOJKHbBI
OTpaXkaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIBHON ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKUMX TyMaHUCTUUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHE B3aMO/ICMCTBOBATH C COIIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHM C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPaKTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMIO M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIUYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYasl 3CTETUKY HayYHOTO TBOPYECTBA,
NpUCYIIEro (pU3nYecKol HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpPEC K Pa3IMYHBIM cdepaMm MnpodhecCHOHANbHOU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTBH U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHre OMbITa JIEITebHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEeIbHOCTH, TOTOBHOCTH B IIpOIlecce
U3y4deHUS PUBHKHU OCYIIECTBIIATH MPOCKTHYIO M UCCIEAOBATEIIBCKYIO IEITEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIe /1eificCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (OopMyIMpOBaTH W aAKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENISTh 1€ JCSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HX
JOCTYKCHUS,
BBISBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHMsT B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIICACTBUIN ACATEIHHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH MOHSATUSMH U METOJaMU
(bu3nYeCcKo HAYKH;
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BJIa/IETh HaBbIKAaMHU Y4€OHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJA/JE€Th BUAAMU JIEATEIBHOCTU 110 IMIOJIYYEHHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHUsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B NPAKTUYECKYIO OOJIACTh
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEUIAraTb OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJI€Th HABBIKAMHU MOJyYeHUS MH(pOpManuu (PU3MUECKOTO COJAEP)KAHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHaJW3,
CUCTEMAaTH3alMI0 U HWHTEPIpPETAlNi0 MHPOPMAIMU pPa3IMYHBIX BUIOB U (popm
MIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TE€XHOJIOTUH B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHUM SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATUYECKUX HOPM, HOPM HUH(OOpPMAIMOHHOU
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHayeHHsI THPOPMAIIUH U LEIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIbHYIO
(opMy NpeAcTaBIEHUS U BU3yaIU3alLlUu.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYILECTBISAThH OOIICHNUE HA YPOKax (PM3UKH U BO BHEYPOUHOU EATEIHHOCTH;
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pacmo3HaBaTh TPEANOCHUIKM KOH(QJIMKTHBIX CHTyalldd H  CMST4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh W HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIWUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€ToM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATEIbHOCTH, OPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMH YYacTHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOM padoThI;

OLIEHWBATh KAYECTBO CBOETO BKJIAJa M KAXI0TO YYaCTHUKA KOMaH bl B OOIIINI
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IHUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W Ka4eCTBEHHBIX
3aj/1a4, IJIaH BBIMOJHEHUS MMPAKTUYECKON pabOThI C YUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTCH M MPEATTOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(GbU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;
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BJIQ/JIeTh HAaBBIKAMH  TO3HABAaTENbHOH  pediiekcuu  Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHCTBHUA M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIbTaTOB W
OCHOBAHUII;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKU CUTYyalluH, BEIOOpa BEPHOTO
pEIICHNUS;

YMETh OIIEHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHI)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMpPH aHalM3e pe3yibTaToB
NEeATEeITLHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIHOKH.

B mpotiecce TOCTHXKEHMS THYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTPAMMBI T10
buszuke 19 ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, IpeAnoararonmii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHATIHLHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0¢;

caMOpeTyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTHUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATHI
K xoniry o0yuenus B 10 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUM:
JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpA, B PA3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;
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YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYkKa, HHEpIIUaJbHAs CUCTEMa OTCUéTa, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEN U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij MPU PeIIeHnH (PU3NIECKUX 3a71a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHHWKH, MOJICKYJSIPHO-KUHETHYECKOM TEOPUM CTPOCHHMS BEIECTBA U
IEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKCHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aUMOICHCTBHE
Ten, auddy3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHUE >KUJIKOCTEH U TBEPIBIX Tell,
W3MEHEeHHEe O00BEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUM), TEIIOBOE PaBHOBECHE,
HCIIApeHHE, KOHJEHCAIMS, IUIABJIICHUE, KPUCTAIIM3AIUs, KHUIICHHE, BJIAXXHOCTH
BO3IyXa, MOBHIIICHUE NABIICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, dJICKTPHU3AIUs Tel,
B3aHMO/ICHCTBHUE 3apsJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBIXKCHHE, HCIOJB3Yys (DU3UYECKUE BEIMYUHBI:
KOOpAWHATA, IyTh, IMEpPEeMeElIeHrne, CKOPOCThb, YCKOpPEHHE, Macca Tela, CHIIa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHIeCKas
paboTa, MeXaHWYecKass MOIIMHOCTh; TPH ONHUCAHWW TIPABUJIBHO TPaKTOBATh
(U3UYECKUIT CMBICT HMCIOJIB3yeMbIX BEIMYUH, MX OOO3HAUCHHS M CIWHUIIBI,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMUYHMHY C JAPYTUMU
BEJTUYNHAMH;

ONKCHIBATh H3yYEHHBIC TETUIOBBIC CBOKMCTBA TN W TEIJIOBBIC SIBJICHMSI,
UCTIONIB3Ysl (M3MYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas DHEPryus XaOTHYECKOTO JBIKCHHUS MOJICKYJ, CpeaHEKBaIpaTHIHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KO (PUIIMEHT TMONE3HOTO JCUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEIWYMH, WX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMMKCHIBATh U3YUYCHHBIE IJICKTPUYECCKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sIBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHM3NYECKUE BEITUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3MYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Yys (PU3NUECcKue
3aKOHBI U MIPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHuH, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TPUHITUI DPABHOMPABUS WHEPIHAIBHBIX CHCTEM
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OTCuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICWCTBYS MAIITUH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOT0 MCMHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PY0BaHUS, IPOBOAUTD OTBIT U GOPMYIIMPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHHUSI M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYMHAMH  C
HCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHUHM, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI TOJIYICHHON 3aBUCUMOCTH (PU3UMUECKUX BETTUYNH B BUJIC
TaOIUI] U TpaUKOB, IETaTh BEIBOJBI 1O pe3yIbTaTaM UCCIIeIOBAHUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIIECIOBAHUMN B
pamMKax y4eOHOTO OKCIEpUMEHTa, Yy4eOHO-HMCCIEeNOBATENIbCKOW U TPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JTaOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PHM3HUECKHUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a9n
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NIl €€ PEeIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEJIMUNHBI,

penaTh KaueCTBEHHBIC 3a1a91: BHICTPAUBATh JIOTHYCCKH HEIPOTHBOPECUUBYIO
IIETIOYKY PACCYKICHUU C OMOpON Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCECKHE IBIICHUS,

WCITOJIB30BATh MTPH PEIICHUN YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTUM [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIApPHON HWHGOPMALMK, TOJYYEHHOM W3 pa3IMyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAIIHIO;



28

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHUE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

WCITOJI30BATh TEOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HH IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudoOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpEaE;

paboTaTh B TIpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYMIIBI, PAIMOHAIBHO paCHpenessiTh OOS3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMON MTPOOIIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOJAEH, LUETOCTHOCTh U EIUHCTBO
(bu3MYECKOI KapTUHBI MUPA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, Iyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sfipa MPHU pPEHICHUU (PU3NYECKHUX
3azay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJIEKTPUUECKasl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWCTBUSI TOKAa, B3aUMOJIECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TOJSpU3alUs CBeTa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddheKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHBIC CBOWCTBA BEIIECTBA (AJICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cped) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAINPSKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MoJsA, cuia Ammepa, cuna JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOTO IMOJEeH, MEepHoJ M YacTroTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce



29

FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosiHuEe U
ONTUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHWS U CAWHHIIBI, YKa3bIBaTh
(b OopMyIIBI, CBI3BIBAIOIINE JAHHYIO (U3HUECKYIO BETUIHHY C IPYTUMH BETUIUHAMH,

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECChI, HCIONb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBSI3BIBAIOLME JAHHYIO (PU3WYECKYI0 BEJIUYMHY C JpPYITMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAMM3UPOBAaTh (PU3MUYECKHE TMPOIECCHI U SBICHUS, UCIOJB3YyS (PU3HUSCKHEC
3aKOHBI U MPUHITUTIEL: 3aKOH OMa, 3aKOHBI TIOCIEA0BATEIIBHOTO U MapaJiIeIbBHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacipOCTpPaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa Mg Gortorddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHMS MacCOBOTO YHCIIA, MOCTyNaThl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAMIPaBJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJISI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuiibl JlopeHta;

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

BBITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmynupoBath npodaeMy/3aaady U TUIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJIUTH OTBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC M3MEPCHHS (PU3NUCCKUX BEIUYHH, TTPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO HM3MEPEHHUS M MCIOJb30BaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEpPEHU: TMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCUPOBATH PE3YIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DPU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOI0IaTh MpaBwmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-WCCIIeOBATEIHCKOH W TPOCKTHOU
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JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THblE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUUYMHBI U (POPMYIIHI,
HEOOXOUMBbIE JUIsl €€ pEIlIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
buznueckue SBICHUS;

UCIIOJIb30BAaTh IIPU PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMALIMOHHbIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALIMM M MHPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMALHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOrO UCMHOJIb30BAaHUS B MOBCEIHEBHON
KU3HH;

PUBOJNUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU ISl
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIIOJICHUS HOPM SKOJOTHYECKOTO
TOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTaTh B TIpyHme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJIAaHUPOBATH JIESITEIbBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OIICHUBATH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE pPacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne i/m P Konrposbnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kusemarika > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOHN bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6nmoreka [JOK

@dazoBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK

4.1 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazueny 22

PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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11 KUIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/mn P Kourposbnbie IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
MarnuTtHoe nojue. DneKTpoMarHuTHas bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoseGaHms https://m.edsoo.ru/7f41c97¢c
99 MexaHnyeckne U 3JEKTPOMarHUTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crIeIIUaIBbHON TEOPUHU 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
4.2 Crpoetne atoMa 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
43 ATOMIHOE 1p0 0 https://m.edso00.ru/7f41c97c
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ng:;;fg;?rou}; £41097¢
Hroro no pazneny 7
Pazngen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06mraromiee MOBTOPEHNE 4 E:ff:;;f;;?ﬁ}; £41c07¢
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

36

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka Konrposbnble IIpakTHyeckue A p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
®dusuka — HayKa O PUPOJIE.
1 Hayunsie MeT(})];[(I)I HO?I,)HapHI/Iﬂ 1 bubmorexa OK
v https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIer0 MUpa
Ponb u mecTo pusuku B

9 (GhOpMUPOBAHNUN COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubnuoreka [{OK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majieHne. Y CKopeHue 1 bubnmoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 JIBr>keHre MaTepralbHON TOYKH I10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

37

8 I'anmunes. HepumnanbHbIe CHCTEMBI bubmotexa [IOK
' p Hv https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 CyIepIo3uInH cuil. BTopoii 3akoH bubmorexa [IOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepUaIbHOW TOYKH
Tperuii 3akoH HproToHa 111 bubnuoreka [JOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOTO TsroTreHus. Cuna

11 TskecTH. IlepBas kocMudeckas bubmorexa [JOK

- Hep https://m.edso00.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec Bbu6mmoteka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia CONpoOTUBIICHUS PU bubmmnoreka HOK
JBMKECHHUH Te€JIa B )KUAKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubmuoreka [JOK
tena. MoMeHT cuitbl. [1nedo cumsbl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecHs TBEPOTO TEIA
NMiynsc MaTepralbHON TOYKH,

15 CHUCTEMBI MaTePHUAITbHBIX TOYCK. bubmmoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME

16 PaboTa 1 MOIITHOCTH CUJIBI. bubnunorexa LIOK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502




MaTepuaibHOW Touku. Teopema 00
M3MEHEHUU KHHETUUYECKOW SHEPTUN

38

17

[TorennmaneHas 3HEPrUsl.
[TorennumanbHast 3HEPTUS yIPYro
nehOpMUPOBAHHON MPY>KUHBI.
[ToTeHumanbHas sHEPrUs Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

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

18

19

20

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboOThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

JlaGopaTtopHnast pabora
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU Tella Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa

KonTponbHas pabora no teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABHKEHUE.

Muddysus

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

22

XapaxkTtep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.




Mopenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEIl

39

23

Macca monekyn. Konuuectso
BemectBa. [locTtostHaas ABoraapo

24

25

26

TermnoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. Illkana remneparyp
Ienscus

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcoutoTHas TeMIiepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKCHHS MOJIEKYJl. Y paBHEHUE
MenpeneeBa-Knanelipona

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
pa3pekeHHOTO ra3a»

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MMpEaACTaBJICHUC

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

30

31

BnyTtpeHnHss sHeprus
TEPMOIMHAMUYECKOMN CUCTEMBI U
crioco0On! €€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTUsl OJHOATOMHOI'O UJEATBHOTO
rasa

Bungsr TCIIonepecaaIn

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

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0c5c36




VYV nenbHas TEII0EMKOCTD BEIIECTBA.

KomndecTBO TEIIIOTHI Ipu

40

bubnmoreka [IOK

32
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5¢c36
porecc
33 I1epBblil 3aKOH TEPMOIMHAMUKHU U bubmmoreka [JOK
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ffOc5efc
Heob6patumocts npoiieccoB B
34 npu (I: e. Bropoit I3)a1<0H bubmmorexa [IOK
Pypoae. BTOp https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunnun nevictust u KIT bubmuoreka [IOK
TEIJIOBOM MAalllMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJ]
37 DKoJ0ru4ecKkue npooIeMbl
TEIUIOIHEPTETHKU
O06o06maromuit ypok
38 «MOJ‘II:K HI: Ha;}IIp ¢uznka. OCHOBBI bubmmorexa LIOK
YIIP ' https://m.edso0.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas pabota mo Teme
39 «Monl?alc s HI:;I ¢uznka. OCHOBBI 1 bubmorexa LOK
YIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOcoroTHAsI 1 OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
bu6nmnorexa LIOK
42 amopdHbIe Tena. AHU30TPONH

CBOWCTB KpHCTAIUIOB. JKuakue

https://m.edso0.ru/ff0c65f0




Kkpuctayyibl. CoBpeMeHHbIE
MaTepuabl

41

[laBnenue u KpUCTaIM3aLMSL.

43 V nenpHas TEII0Ta IIaBICHUS buGnuorexa [IOK
A ' https://m.eds00.ru/ff0c6708
CyOnumarus
bubnunoreka LIOK
44 vy §
PaBHEHHE TEIIIOBOTO baarca https://m.eds00.ru/ff0c6820
DneKTpu3anus Tei. IINEKTPUIECKUN
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [IOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))JI Z[OBO HI/?KI/I 3a1f(r))H bubnnorexa [JOK
YHpOBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS SIEKTPUUECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kymnona. ToyeuHbIN 2JIEKTPUYECKUI bubnnorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubmmnoreka HOK
JJIEKTPUYECKUX TOJIeH. JInHNM https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpocTaTH4eCcKoro
49 nois. [Torennuan. PasHocTs bubnmorexa [IOK
) THHalr. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
[TpOBOIHUKH U TAIEKTPUKHA B
50 3J'IpeKT OCTaTI/IqeiKOM noljie bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
b K
51 Onexktpoémkoctb. Konnmencarop nommorexa O

https://m.edsoo.ru/ff0c7126
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53

DnEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTOpa. JHEprus
3apsHKEHHOT0 KOH/IeHCaTopa

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

42

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

54

[IpuHIMI NECTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBATHHOTO
amnmapara, CTpyHHOro MpUHTEpa.
DneKTpocTaTHUecKast 3allluTa.
3a3eMiIeHHE AJIEKTPOIPUOOPOB

55

DIEKTPUIECKUN TOK, YCIOBUS €T0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
y4acTKa [enu

56

[TocnenoBarenpHOE, TapaLUIETBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabora «/3yueHue cMenanHoro
COETMHEHUS PE3UCTOPOBY»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ffOc74f0

57

58

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akoH OMa 1J1s TOJTHOM (3aMKHYTOM )
anekTpuueckoil nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTHUBIICHUSI

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0




59

60

Pe3epBHblii ypok. KoHTpoabHas
pabora 1o Teme "DIeKTpoIuHaMHUKa"
/ Bcepoccuiickas mpoBepovHast
paborta

O06o0maromuii ypok
«DQNeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

43

bubnmoreka [IOK
https://m.edsoo.ru/ff0c8c56

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

61

DNEeKTpOHHAsk IPOBOAUMOCTb
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
CONPOTHUBIICHUS METAJIIOB OT
temrneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS
U TIpUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—N-mepexo/a.
[TonynpoBoaHKUKOBBIE TPUOOPEI
DNEKTPUYECKUM TOK B PaCTBOPAX U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

DIEKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENTLHBIN pa3psil.
Moanus. I1ma3zma

DneKkTpudeckre npudopsl U
YCTPOMCTBA U UX NMPAKTUYECKOE

bubnmorexa LIOK
https://m.edsoo.ru/ffOc84ae

bubnmorexa LIOK
https://m.edsoo.ru/ffOc82ba

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc




npuMeHeHue. [IpaBuiia TeXHUKH
0€e30I1aCHOCTH

44

KonTtponpHas pabora o Teme
«Qnekrpocraruka. [locTosHHbBIN

bubnunorexa LIOK

67 1 1
3JEKTpUYeCKUil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
PesepBublii ypok. O6o0maromuit bubnuoreka [JOK
68 1
ypok 1o TemaMm 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 5

[TPOT'PAMME
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11 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
Jrj;n Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:;'?eHI/Iﬂ jg:aizEZTeﬂLHme
padoThbI padoTbI pecypenI
[TocTossHHBIE MAarHUTHI U UX

1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bubmuorexa [JOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edso0.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUIWH
MarsuTHoOe 1oJie TPOBOTHUKA C

9 TokOM. OnBIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHas padora «M3yueHue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBME MarHuTHOTO MOJISI Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue aeMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM
JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO 1 bubnuoreka [IOK

yactuily. Cuna Jlopenna. Pabora
cuiel JIopeHia

https://m.edsoo.ru/ff0c9df4




10

DNeKTpOMarHUTHAsE MHYKIIHSL.
IToTok BekTOpa MAarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKoH
AJNIEKTPOMATHUTHON UHAYKIIUU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHOW MHTYKITUI)

NuaykTuBHOCTS. SIBIEHUE
camonHaykuuu. 9J1C
CaMOMHYKIMH. DHEprHs
MarHUTHOT'O TOJISL KATYLIKU C TOKOM.
OJEeKTpPOMarHUTHOE TO0JIe

TexHu4eckue ycTpomucTBa U X

MMPUMCHCHHUC: ITOCTOSIHHBIC MAl'HUTBI,

AIIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb
Ob6o6maromuit ypok «MarHutHoe
nose. DIeKTpOMarHUTHAs
WHIYKIHSD)

46

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarauTHoe 1I0J1€e.
DNIeKTPOMarHuTHask UHIYKIUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06




rapMOHUYECKHUX KOJeOaHUM.
[IpeBparenue sHepruu

47

13

JlaGopaTtopHnast pabora
«HMccnenoBannue 3aBUCUMOCTHU
Mepro/ia MajIbIX KojieOaHui Tpy3a Ha
HUTH OT JIJTMHBI HUTH U MaCChI
rpy3a»

14

15

KonebarenbHbIil KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHHs B HCaTHbHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B HICATHHOM
KOJIe0aTEIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BolHyXI€HHBIE
MeXaHUYeCKHe KoueOaHusl.
Pe3onanc. BeinyxeHHbIe
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CunyconaalbHbIN TEPEMEHHBIN TOK.
MomHOCTb IEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANIPSHKEHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34




18

19

Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
AIEKTPUUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOIO
3BOHKA, F€HEpaTopa NepeEMEHHOTO
TOKA, JINHUH 3JIEKTpoleperad

48

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOCTBE IEKTPOIHEPIUN.
KynbTypa ncnonb3oBanus
JJIEKTPOIHEPTHUH B MTOBCEIHEBHOM
KHU3HU

21

Mexanndaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.
CKopocTh pacupocTpaHEeHUs U
JHa BosHbL. [lonepeunsie u
MPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3Byka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

24

25

3HeKTpOMaFHI/ITHBI€ BOJIHBI, UX
cBoiicTBa U ckopocTk. [Ikama
SJICKTPOMArHuTHBIX BOJIH
[IpuHUUMNBI paIUOCBS3U U
TeneBuaeHus. Pazsurue cpencts
cBs3U. Pagnonokamus

KonTtponbhas padora «Konebanus u
BOJIHBI»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8




[IpsamosniuHetHOE pacpoCTpaHEHUE
CBETa B OJJHOPOJIHOM cpejie.

49

bu6mmoreka [IOK

26
Todeunslii HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
)8 BHYTpPEHHEE OTPa’KEHUE. bubnnorexa [JOK
[IpenenbHbIN yroa NOIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEeHUS
29 JlabopaTtopHas pabota «M3mepenue bubnnoreka [JOK
MOKa3aTelist NPEeJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B iH3e. DOpMyIia TOHKOW JTHH3BI bubmmorexa [JOK
- TOPMY ’ https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGoparopHas paboTa
31 «HMccnenoBanue CBOMCTB
n300pa’keHH B JIMH3AX»
Hucnepcus cBeta. Cll0KHBIN COCTaB
32 6emnoro csera. Lser. JlaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
UnTepdepenmus crera. Audpaxuus bubnnoreka [JOK
33 N
cBeta. JlubpakunoHnHas pemeTka https://m.edsoo.ru/ff0ced22
34 [Toniepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK

[Tonsipusanus ceera

https://m.edsoo.ru/ffOcf02e




Onrtuueckne MpuOOpbl M YCTPOKUCTBA

50

35 1 yCIIOBUSA UX O€30I1aCHOTO
MPUMEHEHUS
I'paHuIIBI MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU. bubnmoreka [JOK
36 .
[ToctynaTel cnenuaibHON TEOPUHN https://m.edso00.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTENHHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJICHHUE bubmmorexa LOK
P ' https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JITTHHBI
DHeprus U UMIYJbC
38 pensiTuBUCTCKON yacTulbl. CBs3b bubnuoreka [IOK
MAaCCBhI C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponshnas pabora «Onrtuka.
39 OCHOBBI CHICIIHATEHOHN TEOpHH 1 bubmmorexa [JOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®oronsl. opmyna [1nanka. bubnuoreka [IOK
OHeprust 1 UMITyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 LIOK
noIMoTEKA
41 .0 A T.
$oroopexTa. OrbrTe! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTtorpdexra. YpaBHEHHE
42 SﬁHmTeEHa ﬂnqs)[(b(bommb;ema bubmmorexa [OK
’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
Janenne ceera. OnbrTol I1. H. Bt OK
43 JlebGeneBa. XMHUYECKOE NEUCTBUE nbmorexa L

CBCTa

https://m.edsoo.ru/ff0d04a6




TexHuueckue ycTpoucTBa u
IPAKTUYECKOE MPUMEHEHHE!

51

44 dboTos1eMEHT, GOTOATIUHK,
CoJTHEYHast OaTapesi, CBETOIUO/T

45 Pemenue 3aiay no reme «J€MEHTHI bubnmoreka [JOK
KBAHTOBOU ONTUKH https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pesepdopna o paccesauro o- bubmorexa LOK

https://m.edsoo.ru/ff0d091a
yactuil. [[1anerapHas Mojelb aToma
bu6mmoreka [IOK

41 Hocryrarst bopa https://m.edsoo.ru/ffOdOafa
Wznydenue u mornomenrne GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnnorexa [HOK
YPOBHS SHEPTUH HA APYroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CBOMCTBa YacTull. BosHbI

49 ne bpoins. KopnyckynsipHo- bubnuoreka [IOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BEIHYXJICHHOE H3TyICHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbitet Pesepdopaa mo bubnunoreka [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyICHHS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydeHus. Biusuaue

PalMOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI




52

53

54

55

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DJIEKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnazn. I'aMma-nu3nydyenue

DHeprus CBS3U HYKJIOHOB B SIIpe.
Snepublie peakuuu. AnepHblid
peaxTop. [IpoOnaembl, IepCreKTUBHI,
9KOJIOTHYECKHUE ACHIEKTHI SAIEPHON
SHEPTeTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOIIOICHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3auMoJicrcTBUA. ENUHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

Orarnsl pa3BUTHS aCTPOHOMHHU.
[TpuknanHoe 1 MUPOBO33pEHUYECKOE
3Ha4eHHE ACTPOHOMUH. Buy
3BE3HOrO HEeba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUANMOE
nBrkenre. CojIHEYHAasI cucTeMa

52

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

56

57

Comnne. ConHeyHast akTUBHOCTb.
Nctounuk sHeprum CosHIA U 3BE31T

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TJIaBHOU
IIOCJIEI0BATEILHOCTH. BHYyTpeHHEE
cTpoeHue 3B€31. COBpeMEHHBIE




MIPEACTABJICHHS O IPOUCXOKICHUH U
sposronuu CoJiHIA U 3BE3]

53

58

Muneunsiii [1yte — Hama
T'amaktnka. [TonoxxeHne u ABM>KECHHC
Connna B 'anaktuke. "'anakTuku.
U&EpHsbie IbIpHI B iApax rajakKTUK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
Mertaranaktuka

60

61

62

63

Hepemmennsie mpodiembl
ACTPOHOMHH

KonTponbhas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

O6o06matomuii ypok. Pons dpuszuku
Y aCTPOHOMHUH B DKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COLIMATLHOU U
ATUYECKOH cdepax AesITeTbHOCTH
YeJ0BeKa

O6o06matomuii ypok. Pons u mecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Posb
¢buznueckoit Teopun B
(bopMHpOBaHUY MPE/ICTABICHUI O
¢du3nveckoil kapTHUHE MHUpa
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O6o06matomuii ypok. Mecto
(bu3n4eCcKoil KapTHHBI MHpPa B
65 001IeM psiy COBPEMEHHBIX 1
€CTECTBCHHO-HAYUHBIX
MIPEJACTABICHUI O IPUPOJE

Pe3epBHbIil ypok. MarHutHoe mnoJie.

66 1
DNeKTPOMarHuTHAs MHIYKIIHS
PesepsHblit ypok. Ontuka. OCHOBBI

67 CIEIHAIEHON TeopHun 1
OTHOCUTEJILHOCTH
Pesepnsii ypok. KBantoBas ¢usnka.

68 3JI€1\%I)GHTI)I}§::TPOHOMI/II/I " * 1 bubmorexa HOK

https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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56

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib H MeCTO (U3UKH B
(hOpMHUPOBAHUH COBPEMEHHOM HAYYHOM KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B MPAKTUYECKOU AEATEIbHOCTH

JIonen

10.2

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICIICH:
MaTepHualibHas TOYKa, MHEpLUaJIbHAs CUCTeMa OTCcuéTa, aOCOIOTHO
TBEPAOE TEJI0, UIICAIBHBIN I'a3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TE€J, TOYECUHBIM JIEKTPUUECKUHN 3apsii — IIPU PELICHUU

Q)HSH‘ICCKI/IX 3aJad

10.3

10.4

PacnioznaBaTh ¢u3nueckue siBaeHus (Ipouecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHUUYECKON Teopuu
CTPOCHMsSI BElIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSMOJIMHEIHOE IBH)KEHHE, CBOOOIHOE MaieHHe
TEJ, JBWKEHUE IO OKPYXHOCTH, WHEPIHs, B3aWUMOJCHCTBHE TEI;
muddys3usi, OpOYHOBCKOE JBUKEHHE, CTPOEHHE KHUJIKOCTEH U
TBEPABIX Tel, U3MEHEHHe O00bEéMa TeJl TpU HarpeBaHUU
(OXJaX<7IeHNN), TEIUIOBOE PABHOBECHE, WCIApEHHE, KOHJIECHCAIIUs,
IJIaBJeHUE, KpUCTAIM3alus, KWUIIEHHe, BIIAXKHOCTh BO3/1yXa,
NOBBILICHUE JaBJICHHUS Ta3a IMpPH €ro HarpeBaHUM B 3aKPBITOM
cocyzle, CBS3b MEXIy IapaMeTpaMH COCTOSIHHSL ra3a B
M30Ipolleccax; AJIEKTPU3aLUs Tell, B3auMOJIeHCTBHE 3aps10B

OnuceiBaTh MEXaHWYECKOE IBW)KCHUE, HCIOIb3ysd (U3NIECKHE
BEJIMYMHBI: KOOPJMHATA, MyTh, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
mMacca Teda, CHJa, MMIYJAbC Tela, KHHETHYecKas »JHeprus,
NOTEHIMAJbHAs JHEPrus, MeXaHudeckas paboTa, MeXxaHHuYecKas
MOIIHOCTb; MpPH ONMCAHUHM IPABWIBHO TPAKTOBATh (U3NUECKUN
CMBICJI HCHOJb3YEMBIX BEJIWYMH, UX OOO3HAUeHWs] M EIUHULBL,
HaXOJAUTh (POPMYIIbI, CBS3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIUYHHY

C ApYT'vuMHU BCINYHUHAMU
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10.5

OnuchiBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TEJ M TEIIOBBIE
SBJICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJIEHUE ras3a,
TEMIIEpaTypa, CpeAHsAs KUHETHYECKas DJHEpPrus XaoTHYECKOIo
JBW)KCHUS MOJIEKYJ, CPEIHEKBAJPAaTHYHASI CKOPOCTH MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTpPEHHss SHeprus, pabora rasa,
KO3 GUIUEHT MO0JE3HOr0 JEHCTBUS TEIUIOBOTO JBUIATENs; IpHU
ONMCAHUU  MPABWIBHO  TPAaKTOBaThb  (U3NYECKUH  CMBICH
UCIIOJIb3YeMBbIX BEIIMYMH, UX O00O3HAUYEHHUS W E€IMHUIBI, HAXOIUTh
(dbopMynBl, CBS3BIBAIONIME JAHHYIO (HU3UYECKYIO BEIHYHUHY C

APYruMu BCIIMYUHAM

10.6

OnucelBaTh M3yYEHHbIE DSJIEKTPUUYECKHE CBOMCTBAa BEILECTBA MU
AIIEKTPUUYECKUE sIBJIEHUST (IIPOLECcChl), MCIONb3Yys (U3NUYECKUe
BEJIMYMHBL:  JIEKTPUYECKMM  3apsj,  DJIEKTPUYECKOE  IIOJIE,
HaIpsOKEHHOCTh M0JIS, MOTEHLIMAN, Pa3sHOCTh IIOTEHLUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMbICI
UCIOJIb3YeMbIX BEJIMYMH, UX O0O3HAYEHUS U €IAMHUIIbI; YKa3bIBATh
(opMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3NIECKYIO BETMUUHY C JPYTUMH

BCJIIMYNHaAMU

10.7

AQHATM3UPOBaTh (PU3UYECKUE TIPOLECCHl W SIBJICHUS, HCIIONB3YS
¢du3nveckre 3aKOHBI U TIPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTEeHHS, |,
I1 u 11l 3axkonB! HBIOTOHA, 3aKOH COXpaHEHHs] MEXaHHUUECKOW SHEPTUH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIIMIT CYTIEPIIO3UIIUH CHUJI, TPUHIIMIT
pPaBHONPABUSl HWHEPIHATIBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
KHHETHYECKYIO0 TEOPHUIO CTPOCHHS BEIECTBA, T'a30BbIC 3aKOHBI, CBSI3b
CpelHel KMHETHYECKOW SHEepruy TEIIOBOTO ABMXKEHHSI MOJIEKYJ C
abCOIIOTHON TeMIlepaTypoid, IepBbIii 3aKOH TEPMOJANHAMHKH; 3aKOH
COXpaHEHMs D3JIEKTPUYECKOro 3apsijaa, 3akoH Kyiona; mpu 3TOM
pa3INyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €TO0 MaTeMaTHYECKOE

BBIPAXKCHUC U YCIIOBUA (F PAaHUIIBI, 06J'IaCTI/I) IPpUMCHUMOCTU

10.8

10.9

OOBICHATH OCHOBHEIC MMPUHIIUIIBI JefcTBUS MaliuH, HpI/I60p0B n
TCEXHUYCCKUX YCTpOﬁCTB; pa3jindatb YCJIOBUA HUX 0e30I1acHOro

HCIIOJIb30BaHUsA B HOBCG)IHGBHOﬁ KHU3HU

BEITIOTHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAaHUIO (PU3UYECKHX SBICHUIN
U TIPOLIECCOB C UCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPCHUH;
pu ATOM GOPMYITUPOBATH POOIEMY (3a1a9y) ¥ THIIOTE3Y YIEOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY U3  MPEMIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOJIBI
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10.10

10.11

OCyH_IeCTBJISITb NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX
BCJIIMYHH, IIPU 3TOM BI)I6I/IpaTB OIITHUMAJIbHEIN CIIOCO0 U3MEPCHUA U

HCITIOJBb30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYSCKUMHU BEJIMYMHAMHU C
WCIIOJIb30BAHUEM MPSMBIX H3MEPECHHIA; IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHpPOBATh pPE3yJIbTaThl IMOJYYCHHON 3aBHUCHMOCTH
(GU3HYECKUX BETUYHH B BUIC TAOIUI] U TPadUKOB, IE1aTh BEIBOIBI 1O

pe3yjabTaTaM HCCICI0BaHUA

10.12

CoGmonate mpaBwia 0Oe30MacHOro Tpyla TMpU  [POBEIECHUU
UCCIIEIOBaHUM B paMKax Y4eOHOro »SKCIIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBAHUS

10.13

Pemrate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
UCTIONB3Ysl (PM3WYECKHE 3aKOHBI W MPUHIUIBI; HA OCHOBE aHaM3a
yCIOBHS 33Ja4d  BBIOMpaTh (U3UYECKYI0 MOJENb, BBLIEIATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbI, HEOOXOAUMBIE I €€ PeLIeHHUs,
IPOBOAMTH pacu€Thl M OLEHUBaTh PEaJbHOCTh IOJIyYEHHOTO

3Ha4YCeHUs (PU3NUECKOU BEITMUYNHBI

10.14

10.15

PemraTs Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJIOTHYCCKH
HCMIPOTHUBOPCUUBYIO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOPOﬁ Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonb3oBaTe MpHU pelIeHUMH Y4eOHBIX 3a/7ad COBpPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
MHTEpIIpETallMi U TPEICTaBICHUS y4eOHOW M HAy4YHO-TIOMYJISIPHOMN
MH(pOpPMaLIKH, MTOJYYEHHON U3 Pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIU3UPOBATH MOJYYAaCMYIO I/IH(l)OpMaI_II/IIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOECKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHOMN
KU3HH I OOecTieueHHs O€30MacHOCTH TpH  OOpaleHun ¢
npubopaMd U TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
3MI0pPOBbSI M COOIIIOJICHUST HOPM DKOJOTHYECKOTO TIOBEICHUS B

OKpYKarollen cpene

10.18

PaboTath B rpymre ¢ BHIITOJHEHUEM Pa3IMUHBIX COI[UAIBHBIX POJIEH,
IUTAHUPOBaTh  paboTy TPYMNIbI, palHMOHAIBHO  paclpeaesiTh

00S3aHHOCTH H IIaHUPOBATE JACATCIBHOCTE B HECTAaHAAPTHBIX
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11 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

111

CUTyalludX, aJICKBATHO OLICHHMBATL BKJIAJ KaXA0Iro0 M3 YYAaCTHUKOB

IPYNIBI B pelIEHUE pacCMaTprUBaeMoOi MPoOIeMbl

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTO (U3UKH B
(hOopMHUPOBAHUH COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIBHOCTH

J'IIO,Z[GIZ, OCJI0CTHOCTh U CAMHCTBO (I)HSquCKOfI KapTUHBI MHUpa

11.2

11.3

YuuTeIBaThH T'paHULIbI IPUMCHCHU N3YUCHHBIX (bHSH‘IeCKI/IX MOJICIICH:
TOYCYHBIN SHGKTpI/I‘{eCKHﬁ 3apsan, AACpHaaA MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NIECKHX 3a1a4

PacrioznaBath ¢uzndeckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJIGKTPOJUHAMUKH W  KBaHTOBOW  (DM3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEUCTBUS  TOKAa,  B3aUMOJICHCTBME  MAarHUTOB,
AIIEKTPOMArHUTHAs WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOJAHUK C TOKOM H JIBIDKYIUHCS 3apsj, SJICKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHWe, TpeJoMIieHHue, uHTepdepeHus, audpakuus U
MOJIIpU3aIUsl CBETa, AUCTIEPCUs cBeTa, GOTOAIEeKTprudecKuil ekt
(botorddexT), cBeTOBOE naBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas W  HMCKYCCTBEHHas

pPaanoOaKTUBHOCTDb

11.4

OnucelBaTh M3YYEHHBIE CBOMCTBA BELIECTBA (DIIEKTPUYECKHE,
MarHuTHBIE, ONITUYECKHUE, DIIEKTPUUECKYIO IPOBOIUMOCTD PA3INYHBIX
cpel) U DJIEKTPOMarHUTHbIE SBJICHHS (IIPOLIECCHI), HCHOJIb3Ys
¢dbusznyeckue BENUYMHBL: OJEKTPUUECKUH 3apsj, cuila TOKa,
IIEKTPUYECKOE  HANPSIKEHHE, DJIEKTPUUECKOE  CONPOTUBIICHUE,
pasHocth noreHmanos, J/IC, pabota Toka, HHIYKIUS MAarHUTHOTO
nois, cuia Amnepa, cwia JlopeHla, MHIYKTUBHOCTb KaTYILKH,
SHEPIus JIEKTPUYECKOr0 M MAarHUTHOTO IOJIeH, Iepruoj U 4acToTa
KoJIeOaHUH B KOJIeOAaTEIbHOM KOHTYpE, 3apsi/l M CHJIa TOKa B ITpoIecce

TapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMi,  (oKycHOe
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11.5

pacCTodHUC U ONTUYCCKAsA CUJia JIMH3bI, IIPpHU OIMMMCAHWH IIPAaBUJIBHO
TPaKTOBATb (1)I/IBI/II‘ICCKI/II71 CMBICJI HCIIOJB3YEMBIX BCJIIMYHH, HX
0003HaYeHUsT U CAWHUIBI; YKAa3bIBaTbhb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JAHHYIO (PU3UYECKYIO BETHUMHY C IPYTUMHU BeTUYNHAMHU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCTIONB3Ys (PU3MYECKHUE BEITUYHMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MUMITYJIbC (OTOHA,
[Iepuo/ Mojrypacmnaza, SHEprus CBA3M aTOMHBIX sAJ€p; IIPU ONMCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCHOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYeHUs W EIUHUIIBI;, YyKa3blBaTh (POPMYIIHI,
CBS3BIBAIONINE JAHHYI (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU

BCIMYMHaAMH, BBIYHUCIATh 3HAYCHHUC (1)PI3PI‘I€CKOI>1 BCINMYHUHBI

11.6

AHanu3upoBath (U3MYECKUE TMPOLECCHl W SBJICHHS, HCIOIB3YS
dbusznueckue 3aKOHbI M OpUHLUIBL:: 3akoH Owma, 3aKOHBI
MOCJIEIOBATEIFHOTO ¥ TapaUIeIbHOTO COSAMHEHUS MPOBOJHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 2J1€KTPOMArHUTHON MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHS CBETA, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBl IPEJIOMJIEHHUs CBeTa, YypaBHeHWe OiHITelHa I
dbotoaddexra, 3aKOH COXpAaHEHHUS DHEPTrUM, 3aKOH COXPaHEHUs
UMITyJIbCa, 3aKOH COXpaHEHHS JJIEKTPUUYECKOro 3apsaa, 3aKoH
COXpaHEHHs MaccoBOro 4Wcia, MmocTyiaarsl bopa, 3akoH
paZiMoaKTUBHOTO pachaga; MOpU 3TOM pa3iuyaTh CJIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €T0 MATEMATHYECKOE BHIPAYKECHHUE U YCIIOBUS

(rpaHuBl, 006J1aCTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HaIpaBJICHUC BCKTOpa HWHAYKIIMU MAarHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO37JaBAEMOE IUIOCKUM

3€pKajOoM, TOHKOW JINH301

11.9

BBIIOTHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BaHUIO (PU3NUECKUX SBICHUIN
U TIPOILIECCOB C MCIOIb30BAHUEM IPSMBIX U KOCBEHHBIX W3MEPEHUM;
pu 3ToM (GOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
DKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO

000pyI0BaHNsl, TIPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIATh HpsSMbIE U KOCBEHHBIE H3MEpeHHUs (PU3MUECKUX
BEJIMYMH; TP 3TOM BBIOMPATh ONTHMAJBHBIN CIOCOO0 M3MEpEHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpGLHHOCTGﬁ I/ISMepeHI/Iﬁ
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11.11

HccnenoBaTh 3aBUCUMOCTH (PU3HUYECKUX BEIMYHMH C UCTIOIB30BAHUEM
OpsIMBIX HM3MEPEHUN; TpPU OSTOM KOHCTPYHPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yNbTaThl MOTYYCHHONW 3aBUCHUMOCTH (U3UYECKUX
BEJIMYMH B BH/JIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

HUCCICI0BaHUA

11.12

11.13

11.14

CobOmonate mpaBwia 0O€30MACHOTO TpyAa TMPU HPOBEACHHUH
UCCIIEIOBAaHUI B paMKax Y4eOHOTrO OSKCIIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKON M IPOEKTHOM e TEIIbHOCTH C UCIIOJIb30BaHUEM

U3MEPUTEIbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

Pematp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyecKkue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTHL pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YCHUs1 (PU3UIECKON BETHMUNHBI
Pemlare  kauecTBEeHHbIE  3aJaud:  BBICTPAauMBaTh  JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

11.15

Hcnonp30BaTh MNpu pelIeHWH Y4YeOHBIX 3a4ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUA,
UMHTEpHpeTalliyi U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJIyYUEHHON U3 pa3IUYHbIX UCTOYHUKOB; KPUTUUECKHU

aHAJIM3UPOBATh MOJIy4yaeMyro HH()OpMaIUIo

11.16

OOBSACHATH NMPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarh YCJIOBUS HUX O€30MIaCHOTO HCIOIb30BaHUS B

OBCEIHEBHON XKU3HU

11.17

11.18

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHOMN
KU3HH I OOecTieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPONCTBaAMH, MJIsi COXpaHEHHS
3MI0pPOBbSI M COOIIIOJICHUST HOPM DKOJOTHYECKOTO TIOBEICHUS B

OKpYKarollen cpene

11.19

PabGotaTh B rpyImme ¢ BBIITOJHEHUEM PA3IHMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyIIbl,  PAIMOHATBHO  paclpeiessTh

0053aHHOCTH U IIAHUPOBATE ACATCIIBHOCT B HECTaHAAPTHBIX
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CUTyalluAX, aACKBATHO OLICHHBATH BKJIAJ KaXXI0Iro H3 YYACTHHUKOB

TPYIIIBI B PELICHUE pacCMaTpUBAEMOI POOIEMBI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

IIpoBepsiemMble 31eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

10 KJIACC
Kon Kox npoBepsiemoro
pasaena 3JIEMEHTA
1.1
1
1.2
2
211
2.1.2
2.1
2.1.3

®usuka — Hayka o npupoxae. HayuHnbie
METO/1bl I03HAHUS OKpYrKaromero Mupa. Poib
JKCIIEpUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIIOTE3BI.
®usnyeckue 3aKOHbl U TEOpHH. [ 'paHuIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipuanun coorBercTBua. Pome m  mecto
¢u3ukn B (QOPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKOH

JIeSITEILHOCTH JTI0AeH

MEXAHHUKA

##HPari#KMHEMATHUKA
Mexannueckoe JBUKCHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO

nBukeHus. CucreMa orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeHsss CKOPOCTD,
MTHOBEHHAss  CKOPOCTb) U  YCKOpPEHHE
MaTEpUaJIbHOW TOUYKH, MX MPOEKIUU HAa OCU
CUCTEMBI KOOpPJIMHAT. Cnoxenue
IIEpEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBIKCHUE. I'padpuxu
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpeHUH, nyTH U IEepeMeuleHUs

MaTepUaIbHOU TOUKH OT BpEMEHU
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)14 CBoOoHOe majeHue. Y CKopeHue
o CBOOOIHOTO MaJIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JIBUKCHHE  MATePUAIBHOH  TOYKH  TIO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHCHHAsS
CKOpPOCTb. [Tepuon u 9acToTa.
LenTpocTpeMuTenbHOE YCKOPEHHE
TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
2.1.6 JBIKCHUE CHAPSIOB, ICTTHBIE U PEMEHHBIC

nepenadn

[IpakTueckue paboTHL. H3smepenue
MIHOBEHHOH  ckopoctH.  MccienoBaHue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOMIEHHBIMU TEJIOM 3a MOCJE0BATEIbHbIE
217 paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
o PaBHOYCKOPEHHOM JBM)KEHHH C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydeHue
JIBUKCHMSI IIApUKa B BA3KOM JKUIKOCTH.

WN3ydyenne nBukeHus Tena, OpOLIEHHOIO

TOPU30HTAIIBHO
#HPari#H## IUHAMUKA

[Mpunuun  otHOcuTenbHOCTH  [ammies.
221 [lepBriii 3axon HproToHa. HWHepuuanbHble

CHUCTEMBI OTCUETA

999 Macca Tena. Cuna. IlpuHnun cyneprnoznuun

CHUJI

59 Bropoii 3akoH HeroTOoHa M1 MaTepUalIbHON

923 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaJIbHBIX TOUCK

3akoH  BceMHpHOro Tsarorenus. Cuna
224 TsokecTH. IlepBas kocmHuueckas CKOpOCTb.

Bec Tena

2.2.5 Cwuta ynpyroctu. 3akoH ['yka
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2.2.6

2.2.7

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHHs
CKOJILKCHUSI W CHJIAa TPCHHS  ITOKOSL.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpU ABHXKCHUU TEJIA B XKUJKOCTHU WUJIK Irasc

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUKCHUEC

a0COFOTHO TBEPIOTO Tema

2.2.8

2.29

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPAIICHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO

tena B 1ICO

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JEHUCTBHEM HECKOJbKUX cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINUX
B nedopmMupyemMoil NpyKuHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI HX JaedopMaiuu.
HccnenoBanue YCIIOBHM paBHOBECHS

TBépI[Ol"O T€J1a, UMCIOIICTO OCh BpalllCHUSA

##H#Par###3AKOHBI COXPAHEHM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

231 MaTepuagbHBIX Todek. MVMmynbc cuiibl u
U3MEHEHHE UMITyJIbCca Teja
939 3akoH coxpaHeHus wummyinsca B HMCO.
o PeakTuBHOE IBHXKEHHE
2.3.3 Pabota cuibl
234 MOIIHOCTE CHIBI
235 Kunernueckass  sHeprusi  MaTepuaNbHOM
o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN
[Torenunanenas sHeprus. IloTeHnmanbHas
236 SHEPrus yIpyro nehopMUPOBAHHOM

npyxuHbl. [loTeHuunanbHast sSHeprus Tena

BOJIM3M TOBEPXHOCTH 3eMIIU
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HOTGHI_[I/IEUIBHBIG U HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHUOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHUCTEMBI Tel. 3aKoH COXpaHCHHUS
MEXaHUYECKON IHEPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHMUS

239 TexHnyeckue ycTponcTBa: JBUKCHHUE PAKeT,

o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

23.10 CKOPOCTEM Tel IpU HEyNpyrom  yzaape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHUYeCKOM OHCPI'UHA TCJa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#iPar####OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.11

OCHOBHBIE ~ TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETHYECKON TEOpUH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.12

3.13

Mogenu cTpoeHHsI Ta30B, XKUIKOCTEHM U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIei

Macca MOJICKYIIL. Komunuecto BCIIICCTBA.

[TocTostHHass ABoraapo

3.14

3.15

3.1.6

TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [lkana remneparyp Lienscus

Mopnens  upeanpHOoro rasza. OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON JHEpruu TEILIOBOT'O
JnBHKeHUd yactul rasza. Ilkama temneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH JlanpTOHA
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3.18

I"a3oBbIe 3aK0HBI. 301pOLIECCH] B HACAITBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIlleCTBa!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

3.2.1

3.2.2

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,
OGapometp
[Ipaktuueckue pabotsl. M3mepeHue macchl
BO3/lyXa B KJJaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXIY napameTpamu
COCTOSIHUS Pa3peKEHHOI0 Ta3a

OCHOBbI TEPMOJIMHAMUKN
Tepmonnnamuueckas cucrema. BHyTpeHH:sA
SHEPIHusl TEPMOJMHAMMYECKOW CHUCTEMBI M
Coco0bI €€ N3MEHEHMUSI

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

3.24

3.25

3.2.6

Buapl Temonepenayn: TEIIONPOBOIHOCTb,
KOHBEKIUsA, U31yyeHue. TernnoéMKOCTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI IIPH TCILIOIICpCaavuc

[IepBbrit 3aKOH TEPMOJIUHAMUKHU.
IIpuMeHeHue IIEPBOTO 3aKOHa
TEPMOJIMHAMUKH K M30IIPOLECCaM.

I'paduueckas uHTEpHIpeTans padboThl raza

TeroBble MammHbl. IIpuHOMOBL KECTBUS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHepruu
B TemIoBbIX MamuHax. KoadduumeHt
nosiesHoro  geiicteus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B HMPHUPOJE.
TemoBele  paBHMraTenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH
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Texnuueckue YCTPOMCTBA: JBUTaTeIIb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOI
XOJIOIMJIBHUK, KOHJIUIIUOHED
328 [IpakTueckue paboTHL. N3smepenue

yAEIbHON TEMI0EMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

3.3.1

INEPEXO/IbI

ITapooOpazoBanue " KOHJICHCALHS.
Hcnapenne u kuneHue. YjaenpHas TeEIUIOTa
napooOpa3oBaHusl. 3aBUCHMOCTH

TEMIICPATYpPhI KUIICHUA OT AAaBJICHUSA

3.3.2

3.3.3

AOCOIIIOTHAA M OTHOCHUTENbHAA BIAKHOCTD

BO31yxa. HachlmeHHslIit map

Teépnoe  Temo.  Kpucramuimueckue U
amopHble Tema. AHU3OTPONHUS CBOWCTB
KPUCTAJUIOB. Kunkue KPUCTAJLIBI.

CoBpemeHHbIE MaTepHalIbl

3.34

3.35

[InaBnenne W Kpuctaumzanusa. YaenabHas

TCIJIOTA ITJIaBJICHUA. CY6JII/IMaI_II/I$I

VYpaBHeHUE TEIJIOBOTO OajlaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
MTOJTy4YEHUSI COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHHN

[IpaxkTrueckue paboTHI. H3mepenne

BJIAXKHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

###HPar#t##OJIEKTPOCTATUKA

411

DnexkTpu3anusi Ten. IEKTPUUYECKUI 3apsi.

JIBa BUIa SIEKTPUYECKUX 3apsi/IOB

4.1.2

[TpoBoaHMKH, TUDJICKTPUKU U

MOJYIPOBOIHUKH

4.1.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

414

BsaumonerictBue 3apsinoB. 3akoH Kynona
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415

4.1.6

Onexktpuueckoe  mnose.  Hampsok€HHOCTB
3IEKTPUYECKOTO TOJISL. [IpuHuun
cynepno3uiuu. JluHuM — HANPsSYKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

4.1.8

419

[IpoBOAHUKYK U TUAIIEKTPUKU B TOCTOSIHHOM
JeKTpUYecKoM moje. Juanexrpuueckas

IIPpOHUITACMOCTDb

DIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHEHCATOpA.

9HeerH 3apPsSKCHHOI'O KOHZACHCATOPa

TexHuyeckue YCTpOMCTBA:  BIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHL. Nsmepenue

3J'I€KTpOéMKOCTI/I KOHACHCATOpa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJIAX

Ycaopus CYIICCTBOBAHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McCTouHMKM TOKA.
Cuna toka. [TocTossHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 17151 yyacTka LenH
423 DIEKTPUUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COITPOTHBIICHUE BEIIECTBA
424 [locnenosarenbHOE, napasuiesIbHOE,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabota snextpuueckoro Toka. 3akoH Jxoyss
4.2.5
— JleHna
4.2.6 MoOIHOCTb 3IEKTPUYECKOTO TOKA
T anekTpoaBrkymas cuia (gamee — DJIC) u

BHYTPEHHEE CONpPOTUBJICHHE HCTOYHUKA
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4.2.8

ToKa. 3akoH OMma 11 NOJHOW (3aMKHYTOM)

3J'I€KTpI/ILIeCKOI‘/'I OCIIN. KOpOTKOC 3aMbIKaHUEC

DNeKTpoHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTHUBIICHUS
METaJlJIOB oT TEMIEPaTypHl.

CBepxnpoBOIUMOCTb

4.2.9

DIJIeKTpUYECKUMH TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

[TonynpoBoaHUKH. CobcTBeHHas u
IpUMecHast MIPOBOJMMOCTH
OJIynpoBOIHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAxX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUcCCcolranus.

DIeKTponn3

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENPHBIM W HECAMOCTOATEIbHBIN
pa3psa. PasinuyHble TUIIBI CAMOCTOATEIBHOTO

pazpsaa. Monaus. [1nasma

4.2.13

TexHudyeckue  yCTpOMCTBA:  aMIlepMETp,
BOJIbTMETP, PpEOCTaT, WCTOYHUKU TOKaQ,
3JIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIBHBIE npudopHl,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
MO, TEPMUCTOPHl U  (OTOPE3UCTOPHI,

HOJ'IprOBO}IHPIKOBBIfI JUOJ, raJIbBaHUKa

4.2.14

[IpakTnueckue paboThI. N3zyuenue
CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uCcTOYHMKA TOKAa M €ro
BHYTpEHHero comnpoTusienus. HaGmronenue

QJICKTPOJIMU3a

11 KIIACC
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Kon Koanposepsiemoro
pasaeJa 3JIeMEHTAa

4 OJIEKTPOJMMHAMUKA

#HHParH#MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHA
NHAYKIUA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

IlocrostHHBIE MarHuTLl. B3aumoaencTBue

43.1
IIOCTOSIHHBIX MarHUTOB

MaruauTtHoe 1mone. BekTtop MarHuTHOMN
uHaykuud.  [IpuHIMD — cyneprno3uiuu.
432 Jlunun MarHuTHOM MHAYKUMHU. KapTuha
JUHUMA  MarHUTHOM  MHIYKLHUU  TOJIS

IIOCTOSAHHBIX MAarHuTOB

MarautHoe ToJIe TMPOBOJHUKA C TOKOM.
KapTuna jJuHMIA 10 JUIMHHOTO MPSIMOTO
MIPOBOJHUKA M 3aMKHYTOTO KOJIBIICBOTO
433 MPOBOJHHKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BaumoaeiicTBue mMpoBOIHUKOB

C TOKOM
4.3 4.3.4 Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE

Cuna  JlopeHma, €€ Moaynp u
HarpasjeHue. JIBUKEHue 3apsyKEHHON
4.3.5
YaCTHUILbI B OJHOPOAHOM MarHMTHOM IIOJIE.

Pabota cunsl Jlopeniia

4.3.6 SIBneHne HIeKTPOMAarHUTHON UHAYKITUH

4.3.7 [ToTox BekTOpa MarHUTHOW WHIYKIIUH

438 2/C WHIYKIUH. 3akoH
o 3JEKTpOMarHuTHOM nHAyKunn dapaznes

BuxpeBoe »snekrpuueckoe mnoae. IJ[C
439 UHAYKIUH B IMPOBOJHUKE, IBHKYILEMCS
o MOCTYIATENbHO B OJTHOPOJTHOM

MariuTHOM II0JIC

4.3.10 [IpaBuso Jlenma

NHAYKTUBHOCTS. SIBnenue

4311
camouHaykiuu. IJIC caMonHIyKIIUU
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3HepFI/ISI MAaroivMTHOI'O IIOJIA KaTylmiKu C

4.3.12
TOKOM

4.3.13 DNEKTPOMArHUTHOE I10JIe

TexHudeckue yCTpPOMCTBA: IIOCTOSTHHBIE
MAarHuThI, AIIEKTPOMAarHUTHI,
4.3.14 JIEKTPOJBUTATEIIb, YCKOPHTEIH
NIEMEHTApHBIX  YacTHLl, HWHIYKIHUOHHAs

IICYb

[IpakTuueckue  pabOTHI. N3yuenne
MarHUTHOTO TOJS KaTYIIKd C TOKOM.
UccnegoBanne ACUCTBUS MOCTOSHHOTO
4.3.15
MarHura Ha  paMKy C  TOKOM.

HUccnenosanue SIBJICHUS

JIEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHMA 11 BOJIHBI

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Komnebarennnass cucrema. CBoOOIHEBIE
kojebOanus. ['apMoHHMYecKue KoleOaHwUs.
5.1.1
ITepwion, wacrora, ammumrtyna u ¢asa

KOJICOaHU

[IpyxuHHBIA MasTHUK. MaremMaTnuecKui

5.1.2
MasiTHUK

YpaBHEHHE TapMOHUYECKUX KOJICOaHMIA.
5.1 5.1.3 Kunematndeckoe Hu JTHHAMHAYECKOE
OITHCAHHE KOJIEOATEILHOTO ABHKEHUS

[IpeBparmienue SHEPTUU npu
rapMOHHYeCKHX  KoneOaHusx.  CBs3b
514 AMILTUTY b KoJe0anuii HUCXOTHON
BEJTMYHMHBI ¢ aMIUTUTYJaMU KOJIcOaHu e

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHtyp. CBOOOIHBIE
5.15 3JIEKTPOMArHUTHBIE KoJIeOaHHSs B

UICATHHOM  KOJIEOATEIIbHOM  KOHTYpE.
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Amnayorus MCKAY MCXAHUUYCCKMMU U
OJICKTPOMAariuTHBIMHA KOJICOaHHSIMU.

®opmyna Tomcona

5.1.6

2.1.7

5.1.8

3akoH COXPAHCHUS SHCPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

Brinyxaenusie MEXaHUYECKUE
kosieOannsa. Pesonanc. PesonanchHas
KpHBasi. BeinyxaeHnsie

QJICKTPOMAarauTHLIC KoJIeOaHHsL.

[lepemennbiii  Tok. CHHYyCOMIATBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MouiHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE U JEHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA W HAIIPAKCHUSA

5.1.10

5.1.11

5.1.12

Tpancpopmarop. [IpousBoxacTso,
nepeqaya U noTpedieHne dIeKTPUIECKOH
SHEPruu. OKOJOTUYECKHE PHUCKH IpH
IIPOU3BOJICTBE DJJIEKTPUUECKON HHEPIHH.
KynsTypa HCIIOJIb30BAHUS

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

TexHuueckue ycTpoiicTBa: cedicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUUT

QJICKTpomepcaavd

IIpaktnueckue pabotsl. HccnenoBanue
3aBHCUMOCTH NIepHoJia MabIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a. MccienoBanue nepeMeHHOro TOKa
B 1enu u3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTylIKU U

pesucropa

#HHParHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2
5.2.1

Mexanndeckne BOJIHBI, yCl10BUsA

pacnpoctpanenus. [lepuon. CkopocThb
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5.2.2

pacnpoCcTpaHeHUsT M JUIMHA  BOJIHBL.
[Tonepeunsle U TIPOJOJIBHBIE BOJIHBI

#H##Par### Nurepdepennus u audpaxiys

MCXaHHNYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

524

525

ONEKTPOMarHUTHbIE  BOJIHBI. Y CJIOBHUSA
U3IY4YeHUs DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuentanus Bektopos E, B u v

B 3J'IeKTpOMaFHI/ITHOI71 BOJIHC B BAKyyM€

CBolicTBa  JIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, IIPEJIOMIICHUE, MOJISIpU3ALINS,
mudpakius, uaTepdepenuus. CKoOpocTb

OJICKTPOMAriMuTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHEe 3IIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pPagruoCBiA3N U TCICBUACHUA.
Pa,Z[I/IOJ'IOKaI_[I/IH. 9HeKTp0MaFHI/ITH06

3arpsI3HEHUE OKPYXKAIOILIEH CpeIbl

5.2.8

5.3.1

TexHuueckue yCTpoMCTBA: MY3bIKAJIIbHBIE
HHCTPYMEHTEL, YIbTpPa3ByKOBast
JIMarHOCTUKAa B TEXHUKE WU MEIUIIMHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, tenedon, CBU-neun

##H#Pari#OII TUKA

HpHMOHHHCﬁHOG pacupoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBeTa

5.3.2

OtpaxxeHne cBeTa. 3aKOHBl OTPaKEHHS
cseta. [locTpoeHue n300paxeHui B IIIOCKOM

3epKaiie

5.3.3

[Ipenomnenne cBeta. 3aKOHBI MPETIOMIICHUS
CBETa. AOGCOTIOTHBIH MOKa3aTelb

IpCIOMIICHUSA
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5.3.4

[onmoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHBINA Yroj MOJHOTO BHYTPEHHETO

OTpaXeHUs

5.3.5

5.3.6

Hucniepcust  cBera. CIOXHBIH — cocTaB

Ocnoro ceera. Llser

CoOuparome 1 pacceMBalolIve JHH3BI.
Tonkas nun3za. POKYCHOE PAaCCTOSHUE U
ONTHYECKass  CHUJa  TOHKOW  JIMH3BIL
[Toctpoenue M300paxeHH B
coOMparIIUX U PACCEUBAIOIIUX JIMH3AX.
®dopmyna TOHKOH JIMH3BI. YBEIUYECHHE,

JIaBaeMoe€ JIUH30HU

5.3.7

5.3.8

5.3.9

5.3.10

5311

[Ipeneinsr [IPUMEHUMOCTHU

FCOMeTpH‘ICCKOﬁ OIITHKH

Wurepdepenius  cBeta. KorepeHTHbIC
HCTOYHHUKHU. YcmoBus HaOII0ICHUS
MaKCHUMYMOB 51 MHUHUMYMOB B
MHTEPPEPEHITMOHHON KapTHUHE OT JBYX

CI/IH(I)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakius  cBeta.  JudpakunonsHas
peméTka. YcnoBue HaOMIOEHUS TIIaBHBIX
MaKCUMYMOB npu naJieHuH
MOHOXPOMAaTHYECKOTO CcBeTa Ha
TU(PPAaKIUOHHYIO PEIIETKY

[Monspuzanus ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBINA ammapar,
MHKPOCKOII,  TEJECKON,  BOJIOKOHHAas
ONTHKA,  JAudpakuoOHHas  pemeéTka,

MOJIIPOU T

5.3.12

[Ipaktnueckue  pabotel.  M3mepenue
mokasareJs npenomienus. VccienoBanue
CBOMCTB  W300paXeHW B  JIMH3aX.

Habmtonenue nucnepcuu cBeta
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7.1

7.2

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuubl NPUMEHMMOCTH KJIACCUYECKOMN
MEXaHHKH. [TocTynats TEOpHUU
6.1 OTHOCHUTEJILHOCTH: MHBAapUaHTHOCTb
MOJyNs CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEJIbHOCTH DUHILITEHHA

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTH.

6.2 3amelsieHHe BpPEMEHU M COKpaIleHUE
TUTAHBL
6.3 DHeprus U UMNyJIbC CBOOOIHOM YaCTHIIbI

CBs13b Macchl C BHCpFHeﬁ U HUMITYyJIbCOM

6.4 CBOOOJHOW YACTHUIBL. ODHEPrus IOKOS

CBOOOIHON YaCTHUIIBI
KBAHTOBA ®U3UKA
#HHPar###JIEMEHTBI KBAHTOBOM OITUKU

®otonbl. Popmyna Ilnanka cBs3M
7.1.1 SHEpruu (POTOHA C €ro YacTOTON. DHEePrus

1 UMITYJIbC POTOHA

OTkphITHE u HCClIe0OBaHNe
7.1.2 dotorddexra. Ompbitel A.I'. Cronerosa.
3akonsl pororddexra
YpaBHeHue DHHIITEHA ot
7.1.3 dbotorddexra.  «KpacHas  rpaHuUIA»
dboTodrddexra
7.1.4 Hasnenne ceera. OnwiTel [1.H. JIeOGenena
715 XHUMHYECKOE NEHCTBHUE CBETA

Texandeckue ycTpoiicTBa: OTOIIEMEHT,
7.1.6 ¢doTomaTuuK, COJIHEYHAs Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monpens atoma Tomcona. OnbITEI

7.2.1 Pezepdopaa mo uccneqoBaHn0 CTPOCHUS

aToMa. HJIaHCTapHaSI MOJCIIb aTOMa
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7.2.2

ITocrynater  bopa.  M3nyuenne u
norjouieHue (GOTOHOB TpU  IEpexoe
aToMa C OJIHOTO YpPOBHS DJHEPrud Ha
npyroi.  Buaer  cnektpoB.  Cnektp

YPOBHEW dHEPrUM aTOMa BOJAOpPOAa

7.2.3

724

7.25

7.2.6

BousiHoBBIE cBOiicTBa yactull. BoisHbl ae
bpoitis. KopnyckynsipHo-BOJIHOBO#
nyanu3M. Jludpakius >7IeKTpOHOB Ha
KpUcTaJliax

CroHTaHHOE U BBIHY)XJICHHOE U3JTyUCHUE.
YCcTpoicTBO U IPUHIIUIT PAOOTHI Jiazepa
TexHu4eckue ycTpoicTBa: ClIEKTPaIbHbII
aHaJIu3 (CIEKTPOCKOIT), Jia3ep, KBaHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue paboTel. HabmroneHue

JMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metonpl HaOMIOAEHUST M pErucTpaluu

QJICMCHTAPHBIX YaCTUL]

OTKpbITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuto cocTaBa
paaroakTUBHOTO u3NMyudeHus. (CBoicTBa
anbpa-, Oera-, ramma-u3J1y4eHHUs.
BrusHMEe pamuoakTHBHOCTH Ha JKUBBIC

OpPraHUu3MbI

OTkpplTHE  TPOTOHa U HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenbepra —
WBanenko. 3apsaa aapa. MaccoBoe 4ucio

anpa. M3ortomnsl

7.3.4

Anbda-pacna. DIIeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
M3JlydeHue.  3aKOH  PaJUOAKTHBHOTO

pacmiaga
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7.3.5

7.3.6

DHeprusi CBSI3M HYKIOHOB B  sJIpe.
SAnepubie cunbl. Jledekt Macchl sapa
Snepubie peakuuu. JlereHue U CUHTE3

saaep

7.3.7

Snepubii  peaktop.  TepmosiaepHbId
cuare3. [IpoGiemMbl M  MEPCHEKTHUBHI
SIICPHOM  DHEPreTUKU. DKOJIOTUYECKUE

aCIEKTHI SIAEPHON DHEPIeTUKU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
[IO3UTPOHA. DyH1aMEHTAIIbHBIE

B3aMMOJIEUCTBUS

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kaMmepa BuibcoHa, slepHBIi peakTop,

aroMHas oom0a

7.3.10

ITpaktiueckue paboTsl. Mccnenosanue

TPEKOB HacCTHuI (HO TOTOBBIM

dbotorpadusim)

OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Cospe3aus, sipkue

3Bé3)11)1, IIJIaHETHI, UX BUIUMOC IBUXKCHUC

8.2

8.3

Comnueunas cucrema. l[lmaHeTsl 3€MHOU
rpynnsl.  [lma"eTel-ruranTel U UX
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)Ie TIJIAHCTHI. Ma.]'H)Ie

tena COJTHEUHOH CHCTEMBI

Connne, d¢ortochepa u armochepa.

CoHeyHas akTUBHOCTbD

8.4

Hcrounuk sHeprun ColiHIAa U 3BE3]T

8.5

3BE3/bI, WX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, pajiiyc, TeMIepaTypa,
150'¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIaCC — CBETUMOCTh.
3BE3ALI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IJIA

3BE3/] ITIaBHOI MTOCIEN0BATEILHOCTH




79

8.6

8.7

###Par###BHyTpeHHee CTpOeHHE 3BE3J.
CoBpeMeHHbIE NPe/ICTaBICHUs 0
IporcXokaeHnu U 3Bomonuu ConHua u

3BE3. DTankl )KU3HU 3BE3T

Muneunbiii Ilyte — Hama ["amakTuka.
CnupanbHasgs  crpykrypa  ['anmaktuku,
pacmpeneinieHue 3BE3N, Tra3a W IbUIH.
[lonoxxenne wu paBwxenue CoiHUA B
lamaktuke. Ilmockas wu cdepuueckas

HOJACUCTEMBI [ aJlTakKTUKHA

8.8

Tumel ramaktuk. Pagmoramaktnkym U

KBa3apbl. YEpHBIE ABIPHI B AAPAX TAJAKTHK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH Xa06ma. Pasberanue rajakTHK.
Bo3zpact u paguyc Bcenennou, teopus
bosbmioro B3peiBa. Mogens «ropsdei

Bcenennoi». PenukroBoe nzinyuenue

8.10

MacmrabHast  ctpykrypa  BceneHHoil.
Meraranaktuka. Hepeménnsie npo6iemsl

aCTPOHOMHHU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosueB b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3maTeancTBo
«ITpocsenienue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdpentreBoit H.A. AkuinonepHoe obiiectBo «M31aTenncTBO

«ITpocBenieHue»

METOJNUYECKHUE MATEPHAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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