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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUM TpenojiaBanus yuyeoHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbI Mupa oOy4aromuxcs 10—11 kiraccoB npu 00yuenun
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEATM3AlUU MEXIPEIMETHBIX CBs3€H (U3UKU C
€CTECTBEHHO-HAYYHBIMHM YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;
e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O NIPEJIMETA «®U3UKA»

du3rka Kak Hayka O HamOoJsiee OONMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY (DPU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir wW actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cpepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIyYeHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (hOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TP BHITIOJTHEHUN UM YU4E€OHBIX UCCIIETOBAHHM.

B ocHOBY Kkypca ¢pu3uku AJ1s1 ypOBHS CpeIHEro 00111ero 00pa3oBaHus MOJI0KEH
pAIl Uaeh, KOTOPhIE MOKHO PacCMaTpPUBATh KaK MPUHIIUIBI €70 TOCTPOSHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€pHUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMUYECKMX NPWIOKEHUN H3yYCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O IPUPOJIE, TPAHULAX TPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCHOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObEeTWHEHBI B OOIIUN CIHUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bbljenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMHU 00pa30BaTeIbHOrO Mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHHs KabuHeTta ¢usuku. [Ipu
TOM OOEcreunBaeTcsi OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MOCTaHOBKY OIBITOB MO MPOBEPKE MPEJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENsSIeTCs PeIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha



OOBSICHEHHE MPOTEKaHUA (PU3NYECKUX SIBJICHUN U TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOM MOIEIM A CHUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootserctBun ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oomiero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCs B YCJIOBHUAX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX HMHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe (HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe I10
bu3MKe yUSHUYECKHUX MTPAKTUYECKUX PaOOT U IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMoHCTpanoHHOE 00OpyJaOoBaHUE (OPMUPYETCS B COOTBETCTBUH C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAHUSI  M3Y4Ya€MbIX SBJICHUW W  IPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHECHUH.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacyéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
MCIIOJB30BaHUN AHAJIOTOBBIX M HHUGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE [IU(POBBIX J1aOOpaTOPUA.

HEJIA U3YUEHUS YYEBHOI'O ITPEJMETA «®U3UKA»

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUM SIBIISIIOTCS:

e (opmMupoBanue wHHTEpeca M CTPEMJICHUS OOYYAOMIMXCA K HAYIHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHEC WX HMHTCIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TTO3HAHUS U (POpMUpOBaHUE
HCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYIHOTO MUPOBO33PCHUS KaK pe3ybTaTa U3YUCHUS OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3YeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue TpeaCTaBICHUNA O PO (PU3MKHU IS Pa3BUTHS JIPYTHUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1eNield 00ecreunBaeTCsl pPeleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypPOBHE CPEHETO O0Iero oOpa30BaHuUs:



e TPHOOpPETEHHE CUCTEMBI 3HAHUM 00 00X (PU3NIECKIX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKU;

e (QopMHpOBaHME YMEHHUH TIPUMEHATh TEOPETUYECKUE 3HAHMUS JJId
OOBsICHEHMSI (PU3MYECKUX SIBICHUH B TMPUPOAE U IS TNPUHATUS
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOM
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3ianue (pU3NYECKON MOJEIH, alcKBaTHON YCIOBHSIM 3a/1a4U;

e IOHMMAaHHE (PU3NYECKUX OCHOB M IPHUHILIMUIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMAHUA HA OKPYKAOLIYIO
cpeay,

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JaHUE YCIOBHUU JUIS PA3BUTHA YMEHHUM IPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJSETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
NpoOBeNCHMUsI JTa0OPaTOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
O0COOCHHOCTEM 00yJaroImMnXCs.



COIAEPKXAHHUE YYEBHOI'O IPEIMETA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

@dusnka — Hayka O mnpupone. HayuHble MeTONBI MO3HAHUS OKPYKAOIIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOLIECCE TO3HAHUS TPUPOIBL. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (GuU3NYECKUX SBICHUM M MporieccoB. HayuHble THIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u Mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHOM HAYyYHON KapTUHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOU TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENHLHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienue cKopocT pu JABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckosibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpauleHus. llnedo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HproToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHHsS dvactul rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OrnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmoanHamMuueckass cucrema. BHYTpEeHHsAST 3HEprus TEPMOJIUHAMUYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MammHbl.  [IpuHOUNBI ~ OEHCTBUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAWIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Tela IpH TeIuionepeiaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramimueckue u aMmopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTE€pPHUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYHOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
HOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u NpUMECHasT  MPOBOJUMOCTD
noJIynpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYTPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABMXKYIIEeH CHiIbl. KoOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

TexHnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKUMH. KapTuHa JHWHWUKA MarHUTHOW HHAYKIHHU TIOJIS
IIOCTOSIHHBIX MarHUTOB.

MaruutHoe T10JI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKOUU. OJEKTPOABIDKYIIAs Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpoOWcCTBA M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYILIEH CHIIBI MHAYKIMU OT CKOPOCTHU MU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHblE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBUE HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozelb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue crieKkTpa ¢ TOMOIIBIO PU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazareis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3Heprun GOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHOBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeeHnio coctaBa paguoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbba-pacnaa. ODIEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGieMbl U TEPCHEKTUBHI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKIECHUU U 3BOoNMU CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MATILHOM M ATUUECKOU cepax NesaTeIbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJjieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNIECKON PEIETKY, CTIEKTPATbHBIN aHAN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbBTATBI OCBOEHUSA
ITPOTPAMMBI 11O ®OUBUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

OcBoenue yueOHoro mnpenmera «®Pusnka» Ha YPOBHE CpPEIHETO OOIIEeTo
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusnka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarouuxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA IEITEIBHOCTH B MPOLIECCE PEaJu3alii OCHOBHBIX HAlpPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIIEUETOBEUECKUX T'YMAaHHCTHUYECKHX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alIiy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTaAMU B COOTBETCTBHUHU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOMW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNUCKOMN TPAkKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOILIEHUWE K TOCYIJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
mpucymero (pu3n4eckoil Hayke;



S) Tpy10BOro BOCIIUTAHUSA:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) 3KOJIOTUYeCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

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

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO IEATEIbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBATH ¥ BBITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOMN e TeNIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COJCp>KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W ATHYECKHUX HOPM, HOPM HH(OPMAIIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHUE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOH JACATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJL30BaTh MPEUMYIINECTBA KOMAHJAHOW W WHANBUIYaTbHOU
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4E€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENIHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIBHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBJIATH MPOOJEMBI, CTaBUThb U (HOPMYIUPOBAThH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON paOdO0ThI C yUETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEMICHUS MO WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOILIMOHATIBLHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aJanTUPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CTIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemraTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTHH, B TPAKTUYECKOMN JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOJAUHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MIPSMOJIIMHEUNHOE JIBUKEHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
Ten, auddy3usi, OpOyHOBCKOE ABIKEHHE, CTPOCHUE >KUJIKOCTEH U TBEPIBIX Tell,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUA Ia3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXY IMMapaMeTpaMH COCTOSHUS Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMOJICHCTBUE 3apsIOB, JJIEKTPUYECKAS MPOBOAUMOCTb, TEILIOBOE, CBETOBOE,
XUMHYECKOE, MATHUTHOE JIEVCTBUSI TOKA;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3UUYECKUE BEITUYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
MMIYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTHS, MEXAHUYECKAS
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU MPABUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJIIMYMHAMU;

ONUCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAsi YHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padorta rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JBUTATENsl; IpPU ONKHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(bU3NYECKYI0 BETHYUHY C IPYTUMH BEIMUYUHAM;

ONUCHIBATh U3YUYEHHBIC IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE IT0JIE, HANPSIKEHHOCTD MOJIS, IIOTEHIHUAN, PA3HOCTh ITOTEHIIUAJIOB;
Py ONHCAHWM TPABUJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] M EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECcKue
3aKOHBI ¥ MPUHIUMNBL: 3aKOH BceMupHOTo Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHUYECKOM DJHEPIuM, 3aKOH COXPAHEHUS WMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW 3HEPTUM TEIUIOBOTO ABHKEHHUSI MOJIEKYJI C
abCOJIIOTHOM TeMIepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO



bOpMyYIUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICUCTBUS MAIIIUH, IPUOOPOB M TEXHUICCKUX
YCTPOMCTB; pa3nuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KHU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIHupoBaTh MpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJIBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI MTOJIYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUINH B BUIC
TabnuI 1 rpaduKOB, ACIaTh BHIBOJBI IT0 PE3yJIbTaTaM UCCIEIOBAHMS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOro OKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
0o0opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl PU3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOaMMBIC I €€ PEIICHHsI, TPOBOJIUTh PACUYEThl W OIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIMN M TIPEICTABICHUS
y4eOHOH ¥ HAyYHO-TIOMYJISPHOW WHGOPMAIMK, TOJIYYCHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyIaeMyI0 HH(OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJla POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHUE ITPOIIECCOB OKPYKAFOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

WCITIOJI30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU TSI
oOecrieueHus: 0€30MaCHOCTH TpU OOpaIlleHHd ¢ TpUOOpaMu U TEXHHUUECKUMU



YCTPOWCTBAMH, JJII COXPAHEHHS 370POBbSI I COOJIOJICHUSI HOPM HKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xoniy o0yuenus B 11 kjacce nmpeMeTHbIE PE3yJIBTaThl Ha 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha IMPUMEpPax pojb M MECTO (PU3NKHU B (HOPMHUPOBAHUM
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YYEHHBIX (UBHUECKUX MOJIEIIECH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JJIEKTPOAMHAMUKA M KBAHTOBOW (PU3MKH: MarHUTHOE JIEUCTBHS TOKa,
B3aMMO/JICHCTBUE MarHUTOB, 3JIEKTPOMArHUTHAsI UHAYKIHUS, JEHCTBUE MAarHUTHOTO
MOJIs1 HA MPOBOJAHUK C TOKOM M JIBHXKYIIUNCS 3apsifl, 3JIEKTPOMarHuTHbIC KOJIeOaHus
U BOJIHBI, MPSIMOJUHEWHOE PacCIHpOCTpaHEHUE CBETA, OTPAKECHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh W3YYEHHbIC CBOMCTBA BENIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTh  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIOJB3YsAd (U3UYECKUE BEIHYMHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJBMKYIAsl Cuia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrUs HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeTbHOM KOHTYpe, 3apsij W CcWia TOKa B TPOIEcce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHMH, (OKYCHOE pacCTOSIHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUHAMY,

OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJILC (POTOHA, IEPUOJ TIOTypaciaia, SHEPTHs CBSI3U
aTOMHBIX S7Ep, MPU OMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYCCKUN CMBICI
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEBLHOTO U MaPaJJIEIBLHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOMN
WHYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODiHIITeHHa mnsa doTtorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIlBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmyIMpoBaTh MpoOIEMy/3a/1ady U THIIOTE3Y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEI0OBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOJIb30BAaHUEM TTPSIMBIX
W3MEPEHUN: TIPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJbTAThl
MOJIy4YEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl M3UYECKUE 3aKOHBI M TIPUHIIAIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1aUn
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOUMBIEC ISl €€ pelleHHUs, MPOBOIUTH PACUEThl U OLIEHUWBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JOTHYECKH HEPOTHBOPEUUBYIO
[EMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHNUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJOTHH [JIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALUN U TPECTABICHUS
y4eOHOIl W Hay4dyHO-TIOMyJNApHOW HHGOPMAINK, TOXYYEHHOW U3 pa3IMYHbIX
UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTy4yaeMylo HH(POPMAIIUIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIJIa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

MCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallEeHWHd ¢ TpUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JIE€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa LOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Aunammica 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7f4 172
Hroro o pasaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHORRI TEpMO HHAMIKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

®da30Bble IEPEXOBI

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
4.1 IeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpemst 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazpen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 1 3 bubnuorexa [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
MexaHU4YeCcKHe U DJIEKTPOMArHUTHbBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
2.3 10 3
Ok https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 ] bubnmoreka [JOK
OTHOCHUTEITBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97¢
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pasneny 7
Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng:?;ﬁfg;gﬁ%ﬂlcgk
Hroro o pasneny 4
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusukKa — HayKa O MPUPO/IE.
1 Hayunsie MeZ(I: bl H(r))BIfaHI/ISI 1 1 Henens bubmmorexa [IOK
v g A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero MUpa.
Poab u mecTo pusuku B
OpPMHUPOBAHUM COBPEMEHHOM bubmuoreka [IOK
2 Gop pu p 1 1 Henensa s
HAy4YHOMN KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETLHOCTH JIFOICH.
MexaHnyeckoe ABUKEHUE.
OTHOCHUTENIBHOCTH MEXaHUYECKOTO bu6mmoteka IIOK
3 1 2 Henend
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE.
PaBHOMeEpHOE npsMOIMHENHOE bubmuoteka [IOK
4 IBUKEHHE. PaBHOyCKOpEeHHOE 1 2 Henend https://m.edso0.ru/ff0c3620
MPAMOJIMHENHOE JBUKECHHE. https://m.edsoo.ru/ff0c372¢
5 CraproBas JuarHocTHUecKas padboTa. 1 1 3 Henensa
CBoOoaHoe majieHne. Y CKopeHue bubnunorexa LIOK
6 1 3 Hemens
CBOOOIHOTO ITaCHHUS. https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.
. bubmuoreka [{OK
7 JIBrKeHre MaTepuanbHON TOYKH 1O 1 4 nenens

OKPY>KHOCTH.

https://m.edsoo.ru/ff0c3ada



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

IIpuHLUII OTHOCUTENIBHOCTH

Kunernueckas OHEPTHUA

bubnunorexa LIOK
8 lNanunes. MHepunanbHble CUCTEMBI 4 genens
.. o https://m.edsoo.ru/ff0c3be8
otcuéta. [lepBbiii 3akoH HproTOHA.
Macca tena. Cuia. [lpunnun
9 cynepno3uIinu cuil. Bropoii 3akon 5 Hexmens bubmorexa LIOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HreroTona st MaTepuaibHONM TOUKH.
Tperuii 3akon Herotona s bubnnoreka [JOK
10 5 Henens
MaTepHUANIbHBIX TOYEK. https://m.edsoo.ru/ff0c3be8
3akoH BecemupHoro tarorenus. Cuna
11 TsokecTu. [lepBag kocMuyeckast 6 "Henens buGnuorexa [IOK
P HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTb.
Cuita octH. 3akoH I'yka. Bec Bubmunorexa IHOK
12 yrpyr K 6 Henens 3
Tena. https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument
Tpenusa. Cuna cCOnNpOTUBIIECHUS TIPU Bbubmunorexa IIOK
13 P p P 7 Henens s
JIBIDKEHUH TeJa B XKUIKOCTH UIIN https://m.edsoo.ru/ff0c3f76
rase.
[TocTynarenbHOE U BpalaTeibHOE
JBIKEHUE a0COIIOTHO TBEPIOTO bu6nmorexa LIOK
14 7 Henens
Tesma. MomeHT cuibl. [1imedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPIOTO TeEA.
NMnynbsc MmaTepralbHONM TOYKH,
CHUCTEMBI MaTepUAJIbHBIX TOUEK. bubmuoreka [IOK
15 8 Henens
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HMMITyJIbCa. PeakTUBHOE IBIIKECHHE.
PaboTa 1 MOIIIHOCTH CHIIBL. but6mmorexa [IOK
16 8 Henmens

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MaTepHagbHOU TOYKH. Teopema 00
U3MCHCHUH KHHETHYECKOW SHEPTHUH.

17

IToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPTUs yIPYyro
neGopMUPOBaHHON NIPYKUHBIL.
[ToreHumanpHas 3Heprus Teina
BOJIN3M OBEPXHOCTU 3EMIIU.

9 mHenmens

bubnunorexa LIOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBL. CBSI3b
pabOThI HEMOTCHIIUATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOU SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTHUH.

9 Henmens

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

19

JlabopartopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI
C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUHU Tejla Ha IpUMepe
pacCTsKEHUS PE3UHOBOTO KIyTay.

10 Hemensa

20

KonTponbhas padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKEY.

10 Hemensa

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

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Hudbdyzus.

Xapaktep JBUKEHUS U
B3aUMOJECUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, )XUAKOCTEH
1 TBEPJIBIX TEIL.

11 senens

11 senens

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4dc2



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

23

Macca monekyn. Konuuectso
BemiecTBa. [locrosuHas ABorajpo.

12 Henensa

24

25

26

Temosoe paBHoBecue. Temneparypa
u e€ uzmepenue. lllkana remneparyp
Ienbcus.

Wneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT.

AOGcomtoTHas TeMiepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUu
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Knanelipona.

12 Henensa

13 "Hexensa

13 Hemensa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4fde

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

27

3akoH J/lanmpToHa. ["a30BbIC 3aKOHBI.

14 wenensa

28

29

30

31

32

JlaGoparopHnas pabota
«MccnenoBanne 3aBUCUMOCTH
MEXTy TTapaMeTpaMU COCTOSHUS
pa3peKEeHHOTO rasay.

I/I3OHPOHCCCH B UACAJIbHOM ra3c€ u
ux Fpa(I)I/I‘leCKOC IMPEACTaBJICHHUC.

BnyTtpennss sHeprus
TEPMOJANHAMUYECKON CUCTEMBI U
crioco0nI €€ n3MmeHenus. KoanuectBo
TeIUIOTH U paboTa. BHyTpeHHss
SHEPTHUsI OJTHOATOMHOIO UJI€ATbHOTO
rasa.

Bupl TCIUIONICpCaAaYn.

YIleJ'ILHaH TEIIOEMKOCTD BCIICCTBA.
KomnuecTBO TEIIOTHI Ipu

14 wenensa

15 Henensa

15 Henensa

16 Henensa

16 Henensa

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

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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Teronepenaye. AauabaTHbli
poLecc.

IlepBbIil 3aKOH TEPMOAVHAMUKHU U

bu6nmmorexa [IOK

33 17 "ene
€ro IIPpUMEHEHUE K U30IIPOLIECCaM. HeA https://m.edsoo.ru/ff0cSefc
HeobOpaTtumocTh mporieccoB B

34 nopuponae. Bropoi 3akoH 17 wenensa Bubmaorexa ITOK

pupoze. BTop A https://m.eds0o.ru/f0c6230
TEPMOJIMHAMHUKH.
[Tpunmun nevictBus u KI1/{ bubnunoreka LIOK

35 . 18 Hexensa
TEIUIOBOM MalIWHBL. https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT. 18 Hemens
9 o

37 KOJIOTHYECKHE TPOOIEMBI 19 Hexens
TEIIODHEPTETUKH.

O00011aroIINNi YPOK
38 «Moumnekyns HaZp ¢u3nka. OCHOBBI 19 nenens bbmmorexa [TOK
yAp ) & https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI Y.
Kontponbhas paboTa mo teme
39 «MonekynspHas ¢pusznka. OCHOBbI 20 nenens bubmmorexa LIOK
yAp ) & https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMUKI.
ITapoo0 .

40 pooOpa3oBaHNE U KOHJEHCALUS 20 Henens bubnnorexa [JOK
Hcnapenune u kunenue. https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs U OTHOCHUTEIbHAS

41 BJIAJKHOCTB BO31yxa. HachkInieHHbBIN 21 nenensa bubmmorexa TIOK

Ayxa. 1 8 https://m.edsoo.ru/ff0c64d8
nap.
TBépnoe Teno. Kpucrammueckue u
aMopdHEIe Tena. AHU30TPONHNA
42 CBOIgg)[B KpHUCTAIJIOB )KZIP KHe 21 nenensa bubmmorexa TIOK
P ) Al 8 https://m.edsoo.ru/ff0c65{0

kpuctayiasl. CoBpeMEHHbIE
MaTepHuabl.
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[nnaBneHue u KpUCTAIUIU3ALIMSL.

bubnunorexa LIOK

43 VenapHas TEIIOTA IUIABICHUS. 22 uenens
A & https://m.edsoo.ru/ff0c6708
CyOnumartusi.
bubnunorexa LIOK
44 YpaBHEHME TEILIOBOro Oajianca. 22 Henensa
p A https://m.edsoo.ru/ff0c6820
IIpomexxyTouHas quarHocTU4YecKas Bubnuoreka IIOK
45 p YT a 23 Henensa s
pabora https://m.edsoo.ru/ff0c6bec
Dnektpusanus Tel. DIeKTPUIECKUN
3apsn. JIBa BUIa DIIEKTPUUECKUAX
46 3ap51;[0§ II OBOIIHI/IKI/IpIII/IBJIeKT HKU 23 Henensa bubnnorexa [IOK
p P ’ p https://m.edsoo.ru/ff0c6bcc
1 TIOJTyTIPOBOJJHUKHU. 3aKOH
COXpaHEHUs AJIECKTPUIECKOTO 3apsiaa
BsaumopeiictBue 3aps10B. 3aKOH
47 Kynona. Toue4yHnIN dIIeKTpUIESCKAN 24 genensa bubnmorexa [IOK
¥ ’ p A https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
noiad. [IpuHIUI cynepno3unuu Bbubnuoreka IIOK
48 pHHI yn 13 H 24 nenensa s
BJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui anekTpocTaTuuecKoro
49 noist. Ilorennuan. PasHocTth 25 Henensa bubmmorexa OK
’ ' https://m.edsoo.ru/ff0c6f00
MOTEHIINATIOB
[TpoBOTHHKYN U AUDIIEKTPUKH B
50 IEKTPOCTATUUECKOM II0JIE 25 Henensa bubmmorexa TIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IPOHUIIAEMOCTD
. Bbubnnorexa IHIOK
51 OnekrpoémkocTh. KonaeHncarop 26 Henens 1

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHcaTopa. DHEepTus
3apsDKEHHOT0 KOHJIEHCAaTopa

26 Henens

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

53

54

55

56

57

58

Jlaboparopuas pabota "U3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"

[IpunIMN NEelCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
armapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHe AIEKTPONpruOOpPOB

DIEeKTPUYECKHUM TOK, YCIIOBUS €TO
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma Jist
y4acTKa Ienu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COETMHEHUE
npoBoAHUKOB. JIaboparopHas padoTa
«M3yueHne cMenaHHoro
COCMHEHUS PE3UCTOPOB

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jxoynsa-Jlenmna

3axon OMa 1715 TTOJIHOM (3aMKHYTO )
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne 3/1C nctouHnka Toka u
€Tr0 BHYTPEHHETO COMTPOTHBIICHUS

0.5

0.5

27 uenens

27 uenens

28 uemerns

28 uenerns

29 nHenensa

29 nHenensa

bubnmorexa LIOK
https://m.edsoo.ru/ff0c7410

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

Oo6o0maromuii ypox
«QIeKTpOIMHAMUKAY /
Bcepoccuiickas npoBepouHas pabota

30 gemensa

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

60

KonrponsHas pabora o teme
«QNEKTPOAUHAMUKAY /
Bcepoccuiickas mpoBepouHas paboTa

30 genensa

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

61

62

63

OneKTpOHHAs IPOBOAUMOCTD
TBEPABIX METAIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METAJIIIOB OT
TeMieparypbl. CBEpXIIPOBOJUMOCTh

ONEKTPUYECKUN TOK B BaKyyMe.
CBoiiCcTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAs
Y IPUMECHAsl IPOBOANMOCT.
CaolicTBa p—n-nepexona.
[TomynpoBOTHUKOBBIE TPUOOPEI

31 wemensa

31 "Hemensa

32 Henensa

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

64

DNeKTpUUECKUN TOK B pacTBOpPax U
pacraBax 3JeKTPOJIUTOB.
DNeKTpoauTHYECKas JUCCOIMALUS.
OneKTponan3

32 Henensa

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUH TOK B ra3ax.
CaMoCTOSITEeNEHBIA 1
HECaMOCTOSITEIbHBIA pa3ps/l.
Monnus. I1mazma

33 genens

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

66

KonTponbhas pabota no teme
«9nektpocraruka. [locTosTHHBIN
3NeKTpudecKkuil ToK. Toku B
Pa3IMYHBIX Cpeaax»

33 genens

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a

DneKkTpuuecKue npudopsl U

YCTPOWCTBA U UX MPAKTUYECKOE bubmmoreka [JOK
67 1 34 yenensa
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e301MacHOCTH
O6o06maromuii ypok mo temam 10 bubmmoreka [JOK
68 1 4
Kjacca 34 nezens https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabubie IlpakTuyeckue Aara unpposkIe
Bcero u3ydeHusi o0pa3oBaTesIbHbIEC
padoThI padoTshI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
BexTop MarHuTHOM MHIAYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarnuTHO€ noje NpOBOJHUKA C

) ToKOM. OnbIT Dpcreaa. 1 bubnmnoreka [JOK
B3aumoaeiicTBre mpoOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota «3yueHue

3 MaFHII/:THOI;O noiﬂ KaTYH_IKI/Iy: 1 1 Bubnrorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlaGopatopHnas pabora 1 1 bubnnorexka [JOK
«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIKYILYIOCS 3aPsKCHHYIO 1 bubnnorexka [HOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna

6 CraproBast fuarHoctuyeckas pabora 1 1



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

10

11

DNeKTpOMarHuTHast UHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
uaaykiuu. IJ1C uuaykiuu. 3akoH
ANEKTPOMArHUTHOM MHIYKIIMH
®dapanes. JlabopaTopHas pabora
«HccnenoBanue SBiacHUA
3JIEKTPOMArHUTHON UHIYKIIUW»

NunykTuBHOCTS. SIBIIEHUE
camonHykuuu. J1C
CaMOMHAYKIMU. DHEPTHUs
MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

TexHuueckue ycTpoNCTBA U HX
HNPUMEHEHHE: TIOCTOSHHBIC MATHHTHI,
ANIEKTPOMAarHUTHI,
ANIEKTPOIBUTATEIb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII,
WHIyKIIMOHHASI MeYb
Oo6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHUTHas
WHTKIIASD)

KontposnsHas paboTa mo Teme
«MarHuTtHOe 1oJe.
DNeKTpOMarHUTHAsE MHYKIIUS»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal 50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHNYECKIE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KoJeOaHHi.
[IpeBpaienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
neproa MajibiX KoJieOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HATH U MACChI
rpy3a»

KonebarenbHblil KOHTYD.
CB0OOIHBIE ANIEKTPOMATrHUTHBIC
KOJIeOaHHS B HJICATIbHOM
KOJIeOaTEeTbHOM KOHTYpE. AHAIOTHUS
MEKIYy MEXaHUYECKHUMU H
QJICKTPOMAariMTHBIMHA KoeOaHUSIMHU

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B HJICAIIBHOM
Kosie0aTeabHOM KOHTYpe

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MeXaHU4ecKue KojaeOaHusl.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CunyconaabHBIN TTEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOI0 TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAIIPSHKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmarop. [Ipoussoactso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

JlnarHoctuueckas pabora 1mo
Marepuanam EI'D.



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

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUYECKOTO
3BOHKA, F€HEpaTOpa IEPEMEHHOT0
TOKA, JINHUU 3JIEKTpoIIepeiay.

20 OKOJIOTHYECKHUE PUCKH IIPH 1 bubmorera [TOK
P P https://m.edsoo.ru/ff0cc324
MIPOU3BOJICTBE IEKTPOIHEPTUHU.
Kynbrypa ncnosnp3zoBanus
3JIEKTPOSHEPTUHU B OBCEIHEBHOM
KA3HU
MexaHuyeckue BOJIHBI, YCIOBUS
acnpocTtpanenus. [lepuo.
21 I()?Ko pOCTI)p acIpoc aieHI/m u 1 bubmorera [IOK
POCTE pactipocip https:/m.edsoo.ru/ff0ccas4
JuiiHa BOJIHEL. [lonepeynsie n
MIPOJI0JIbHBIEC BOJTHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 1 bubnmnorexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 CBOMCTBa U cKopocTsh. Illkana 1 bubmorexa [JOK
p ' https://m.edsoo.ru/ff0ccfe
3J€KTPOMArHUTHBIX BOJIH
[IpuHUMNIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Burtue cpeacts 1
cBsi3u. Pagmonokarust
[IpssmonnHeHOE pacpoCTpaHEHHE
75 CBETa B OJIHOPOJHOM Cpeje. | bubnuorexa [JOK
Toueunslil nCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHne cBeTa. 3aKOHBI
bu6nmoreka [JOK
26 oTpaxkeHus ceta. [locTpoenue 1

N300paKeHMI B TUIOCKOM 3epKalie

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[Ipenomiuenue ceera. [lonHoe
BHYTPEHHEE OTpaXKCHUE.

bubmuoreka [JOK

27 [IpenenbHbIiA yroJ MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS

)% Jlaboparopnas pabota «3mepenue bubnmoreka [JOK
IOKA3aTelIs MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenne n3o0pakeHui

29 B uH3e. Dopmyia TOHKON JTUH3BI. bubmmorexa LOK

https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JuH3bI
JlaGoparopHnas pabota

30 «HccnenoBanue cBONUCTB
M300paXeHUI B TUH3AX)

31 KonTponbnas pabota «KoneGanus u bubnuorexa [JOK
BOJIHBL. OnTHKa https://m.edsoo.ru/ff0cc6f8
Hucnepcus cseta. CloKHBIN cOCTaB

1 6enoro ceera. L{Bet. JTabopaTopHas
pabota «Habmroienue nucrepcuu
CBETa»

1 WNnuTtepdepennus creta. dudpaxius bubnuoreka [IOK
ceera. JludpakinonHas pemerka https://m.edsoo.ru/ff0ced22

34 ITonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue MpuOOpPHI U yCTpocTBa

35 1 yCTIOBHSI UX O€30MacHOTO
MIPUMEHECHHUS

36 I'panuIBl TPUMEHUMOCTH bubnuorexa [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynaTel cienuanbHON TEOpUU

OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubmmorexa LIOK
JIHOBD ' & https://m.edsoo.ru/ff0ctad2
BPEMEHHU U COKpAIICHUE JJTUHBI
DHeprust 1 UMITYJIbC
18 pensITUBUCTCKOM yacTuubl. CBA3b bubnnoreka [JOK
MacChl C SHEPrUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
19 Jlnarmoctuueckas paboTa 1mo bu6mmoreka [IOK
Marepuaiam EI'D https://m.edsoo.ru/ff0cf610
40 ®otonsl. Dopmyna [Inanka. bubnuorexa [JOK
DHeprus U UMMyibc GpoToHa https://m.edsoo.ru/ff0cfel16
OTKpBbITHE U HCCIIEI0BAaHUE Bu6 1IOK
nonroTeKa
41 otoddexra. OnbiTer A. T'.
b b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl portorddekra. YpaBHEeHUE
42 317IHmTeI(7II)Ha ,I[J'E)I(b(l)OTOMI)(geKTa bubmorexa LIOK
' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢potodrddexra
JaBnenue cBera. Onbithl [1. H.
43 Jlebenena. Xumuueckoe nericTBre bubmmoreka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTsa u
44 MPaKTUYECKOE IPUMEHEHHUE:
(dboTorIeMeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemrenue 3amay mo reme «JI€MEHTEI bu6mmoreka [IOK

KBAaHTOBOU OIITHUKU)

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Monens atroma Tomcona. OnbITEI

46 Pezepdopaa no paccesuuro o- bubmmorexa [IOK
https://m.edsoo.ru/ff0d091a
yactul. [manerapnas Mmonens aroma
bubmuorexa [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomeHue GOoTOHOB

48 IIpY NIEPEXOJE ATOMA C OJTHOTO bubnnorexa [JOK
YPOBHSI 3HEpruu Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BoustHOBBIE cBOMCTBA YacTull. BosHBI

49 ne bporna. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOM nyayin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYCHHE
OTKpBITHE PaIMOAKTUBHOCTH.

50 OmerTel Pesepdopaa o bubnuoteka [JOK
OITPEIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3ITYUCHUS
CgoiicTBa anbda-, 6era-, raMma-

51 n3iydyeHus. Biousuue
PaIMOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI
OTKpbITHE IPOTOHA Y HEUTPOHA.

5 N3otombl. Anbda-pacma. bubmuorexa [JOK
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-n3inydeHue
DHeprus CBSA3U HYKJIOHOB B ilz[pe. Bu6morexa [LOK

53 SnepHsle peakuuu. AnepHblit

peaktop. [Ipobremsbl, nepCcreKTUBHI,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

JKOJIOTUYECKHE ACIIEKTHI A1epHON
JHEPreTUKU

54

OneMeHTapHbIe YacTHIIBI. OTKPBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
peTUCTpaIiy AIEMEHTAPHBIX

yactul. Kpyrisii croin 1
«DyH1aMeHTaIbHbIE

B3auMo/eiicTBus. EquHcTBO

(bu3MUECKOil KapTUHBI MUPA

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

55

56

OTanel PasBUTHA aCTPOHOMHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4Ye€HHE aCTpOHOMUH. Bug
3BE3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/1bl, INIAHETHI, UX BUIUMOE
neukeHue. CoaHevyHas cuctema

Connue. ConHeyHast aKTUBHOCTb.
Hcrounuk sHeprun CosHLA U 3BE3 ]

57

3BE31bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TITaBHOU
MOCJIeI0BaTeIbHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUH U
sBoJiroruu CollHIa U 3BE3 ]

58

Mneunsiii [1yte — Hama
lNamakTuka. [lonoxenne u aABMXEHNE
Comnna B 'anaktuke. I'amakTuKH.
UYEpHble AbIPHI B sipax rajJakTUK

59

Bcenennas. PasOeranue rajakTuk.
Teopust bonbiioro B3pbiBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe uznyudenue.
MerTtaranakTuka

60

61

62

63

Hepermennsie npo0iaembl
aCTPOHOMHU

Kontponbnas pabota «KBanToBas
¢u3uka. D1eMeHThl aCTPOHOMHHU U
acTpoHu3uKm»

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIIMATbHON 1
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
10.1 (dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YYCHHBIX (PH3UIECKIX MOICIICH:
MaTepuaabHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOIOTHO
10.2 TBEPIOE TEJI0, UICATIbHBIN T'a3; MOJEIN CTPOCHUS ra30B, JKUAKOCTEH U
TBEPABIX TEJ, TOYCUHBIH JJICKTPUUECKHUH 3apsii — MpH PEUICHUU

¢duznueckux 3a1a4y

PacnioznaBath (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOM TEOpUH
CTPOCHMsSI BeElleCTBA M JJIEKTPOAMHAMUKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJ1aXx/IeHnH), TEIUIOBOE pAaBHOBECHE, MCHApEeHHe, KOHJEHCalus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXXHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSHHMA rasa B

H30IIponeccax; JICKTpU3ausa T, B3aHMOJICHICTBHE 3apA10B

OnuceiBaTh MEXaHWYECKOE [BH)KEHUE, HCHOJIb3ysd (U3NUYECKUe
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYeCKas JHEprus,
104 NOTEHIMaJbHAsE HHEpPIus, MeXaHudeckas pabora, MeXaHHYecKas
' MOIITHOCTh; TNPH ONHMCAHUU TPABHIBHO TPAKTOBAaTh (HU3UUECKUN
CMBICTT HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYeHUS U EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3YyS (U3MUCCKHUE BCIMYUHBL JABJICHHE Ta3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMUCAaHWKM  TPABUIBHO  TPAKTOBaTh  (PU3MYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JIpYyTrAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
AIIEKTpUYECKUE SBICHUS (MPOLIECChI), HCIONb3ysd (PU3NYECKUE
BEIMYMHBL:  DJICKTPUYECKUH  3apsil,  DJIEKTpUYEecKoe  ToJe,
HaNpsOKEHHOCTh 10JI, IOTEHLHUAN, Pa3HOCTh IMOTEHUHUANIOB; HpU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaU3UPOBaTh (PU3UUYECKUE TPOLIECChl U SBJICHHUS, HCIIOJb3Ys
(¢u3nyecKue 3aKOHbl U MPUHIUIBL 3aKOH BCEMUPHOTO TIArOTeHuUs, I,
IT u I1I 3axons! HpIOTOHA, 3aKOH COXpAaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHLIAIL
paBHOIIpaBUs HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpPEeIHEW KMHETHYECKOW DSHEPIHH TEIUIOBOTO JBMKEHHUS MOJIEKYI C
a0COJIIOTHOW TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHMsI AIIEKTPUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BbIpaXXEHHE U YCIOBUS (TpaHMIIbI, 00JIaCTH) IPUMEHUMOCTHU

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pa3IU4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM TPSAMBIX U KOCBEHHBIX M3MEPEHMIA;
pu 3ToM GopMyIUPOBAThH NMpo0iIeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCTIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEUIOKEHHOTO

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




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTHMAJIbHBIN CIOCOO0 M3MEpEHUs U

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEICHHUU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEpPUMEHTa, Yy4eOHO-
UCCIIC/IOBATEIbCKON M TIPOSKTHOW JICSTENFHOCTH C MCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemartp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
VCIIOBUSL 3aJauyd  BBIOMPATh (PU3NYCCKYI0O MOJICTb, BBIICATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YEHUs1 (PU3NIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUMN C OIIOPOM HA N3yYEHHBIE

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

10.15

Hcnonp3oBaTh MNpu pelIeHWHd Y4YeOHBIX 334ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
UHTEpHpeTallii U MpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX HCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATh MOJIy4yaeMyHo HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJAa POCCUNCKUX M 3apYOCKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (prU3MKe B MOBCEIHEBHOU
KU3HU JuId  oOecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpynme ¢ BHIOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpenessTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludgX, aICKBATHO OLICHUBATL BKJIAJ KaXA0r'o M3 YYAaCTHHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TIpUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUA (bHSH‘leCKHX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasl MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
DIICKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIepCcUs cBeTa, PoToaneKTpuueckuit addexr
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3HUKHOBEHUE JIMHEWYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HCKYCCTBEHHas

PaanOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIC CBOKMCTBA BemIECTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IUYHBIX
Cpel) © DSIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢usznyecKkue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToKa,
DIIEKTPHUYECKOE  HANPSOHKCHHE, DIEKTPUYECKOe COINPOTHBIICHUE,
pasHocth noreHuanos, J/IC, paboTta Toka, MHIYKIUS MarHUTHOTO
nons, cuna Amrmepa, cuia JlopeHIa, WHAYKTUBHOCTHh KATYIIKH,
SHEPTHUA DJICKTPUICCKOr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KoJIeOaTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B ITPOIIECCE

TapMOHHUYCCKUX OJICKTPOMATIrHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC




11.5

pacCTodHUC U ONTHUYCCKAaA CHUJIa JIMH3bI, TIPHU ONMMCAHWUUN IPABUIIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIB3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CAWHUIOBI; YKa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3UYECKYIO0 BETUUUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S7Ep; IPU ONMCAHUU
IPAaBWJIBHO TPAKTOBAaTh  (PU3UYECKHMH CMBICI  HCHOJB3YEMBIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (U3MUECKYI0 BEIMYUHY C JPYTUMH

BEIWMYMHaAMU, BBIYHUCIATHh 3HAYCHUEC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TPOLECCHl M SBJICHUS, HCIOIB3YA
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3J1€KTPOMArHUTHOM MHIYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHU CBETA,
3aKOHBI IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa s
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DJIIEKTPUYECKOro 3apsjia, 3aKOH
COXpPaHEHUs MaccoBOrO0 4uciaa, MHocTynaarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja; MpH JTOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MAaTEMaTHUECKOE BBIPAXKEHHUE U YCIOBHS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIpaBJICHUC BCKTOpAa HWHAYKIUU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO37aBAEMOE IUIOCKUM

3€pKajgoM, TOHKOW JIMH30M1

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NUECKUX SBICHUIN
U IIPOLIECCOB € MCITOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHNsl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymecTBIITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM COCO0 M3MEpEeHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMCpCHI/Iﬁ

11.11

UccnenoBath 3aBUCHMOCTH (PU3UYECKUX BETUYNH C UCIIOIH30BAHHEM

OpSIMBIX M3MEPEHUI; NPU OSTOM KOHCTPYHMpPOBaTb YCTaHOBKY,




(buKCUpoBaTh pe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTU (PU3UYECKUX
BEJIMYMH B BUJIE Ta0IHIl U Tpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0BaHusA

11.12

11.13

CobOmoate TpaBmiia 0€30MacHOrO Tpylda NpH IMPOBEICHUU
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U MTPOCKTHOM IEATEIBHOCTHU C UCIIOIB30BAaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUs

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NYECKO MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W NPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBHS 3aJadd  BbBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOANUMBIE 115 €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATH PCAIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTOPOI HA U3yUYECHHbBIE

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

11.15

Hcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJOIMH ISl TMOUCKA, CTPYKTYpUpPOBaHMS,
MHTEpIIpETallMi U IPEICTaBICHUsS y4eOHOW M HAy4YHO-IOMYJISIPHOMN
uH(pOpMaLKH, [TOJIyYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUYECKU

AHAJIM3UPOBATH MOJYIYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHS MX 0€30IacHOrO MCIOJIb30BaHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZAa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TEOpeTUYECKUE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HU i o0ecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHHYECKUMH YCTpOMCTBaMH, sl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’Karollen cpeze

PaGotaTh B rpymmne ¢ BBIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEi,
IUIAaHUPOBaTh ~ pabOTy  TIPYNNbl, PAlUOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELLIEHNE pacCMaTpUBaeMOi MpoOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

1.2

®uzuka — Hayka o npupojae. HayuHbie
METO/bI IO3HAHUS OKpYKatomiero mupa. Posib
JKCIIEPUMEHTa W TEOpUH B  Mpollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIOTE3BI.
®usnyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUMU COBPEMEHHOM
HAay4YHOM KAPTHUHBI MHUDPA, B IPAKTHYECKOU

e TEIbHOCTH JTI0AeH

MEXAHHKA

2.1.1

2.1

KMHEMATHKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBHOCTD MEXaHUYECKOTO

nBuxkeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocThb (CpPEHSsS CKOPOCTh,
MTHOBEHHass  CKOpPOCTb) M  YCKOpEHHE
MaTepUaIbHON TOYKH, MX IPOCKUUU HA OCH
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMeEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




2.14

2.1.5

2.1.7

CBoOogHoe majienue. Y CKopeHue

CBOOOIHOTO IMaJEHUSA

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBVKCHME  MAaTepUaJbHOM  TOYKM 11O
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOpPOCTb. ITepuon u 4acToTa.

LleHTpOCTpEMHUTEIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
JBUKCHHE CHaApsIOB, LICTIHBIE M PEMEHHBIE
nepegadu

[IpakTnueckue paboTHL. H3smepenune
MIHOBEHHOH  ckopoctH. MccnenoBanue
COOTHOIIICHHUA MCKOY nyTiaMHU,
IIPOMJCHHBIMU TEJIOM 3a IOCIEA0BATEIbHbBIE
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOMN
CKOpPOCTBIO, paBHOW Hymwo. M3ydenue
JBYKCHMSI IIApUKa B BSA3KOH JKHUIKOCTH.
W3ydyenune nBukeHUs Tena, OPOLIEHHOIO

TOPHU30HTAJIBHO

2.2

2.2.1

222

JMUHAMUKA

[IpuHnun  otHOocurensHOCTH  [anmres.
IlepBbii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca Tena. Cuna. Ilpunnun cyneprno3uuuu

CHUJI

223

224

225

Bropoii 3akon HeroTOHa M1 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaIbHBIX TOUCK

3akoH  BcemupHoro Tarotenus. Cuna
TsbkecTd. IlepBasg KkocMuyeckas CKOPOCTb.

Bec Tena

Cuna ynpyroctu. 3akoH ['yka
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2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u cHhJIa TPCHUA IIOKOA.
Koaddunuent tpenns. Cusa conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

2.2.8

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

229

2.2.10

Texunyeckne YCTpOﬁCTBaZ INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboThl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JEeHUCTBUEM HeCKoJbkuXx cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX
B JepopMUpPYEeMOil TMpYyKUHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue yCIIOBUU paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUA

3AKOHBI COXPAHEHNW A B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

23.1 MarepuanbHbIX TOuYeK. MMmynasc cuibl U
W3MEHEHHE UMITyJIbCca Tela
)30 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE nBMKEHNE
233 Pa6ora cuibl
234 MomHOCTb CUJIBI
53 Kunernueckass  sHepruss  MaTepHAIBHON
o TOUKH. Teopema 0 KHHETUYECKOW IHEPTUU
[lorenunaneHas »Heprus. [loTeHuuManpHas
)36 SHEPIUs yIpyro nehopMUPOBAHHOMN

NIPpYKUHBI. IloTenunanbHas SHEpTHUA TCJa

BOJIM3U OBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIMIOTCHLMAJIBHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHJI C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHMUsI
MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

3.9 TexHu4ecKkue yCTpOMCTBA: IBHKECHUE PAKET,

o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom yjnape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHCPI'HHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE ~ TIOJIOKEHHSI  MOJICKYJISPHO-
KUHETUYECKOW  TEOpHUH. BpoyHoBckoe
newkenue. Auddysus. Xapakrep ABIKEHHS

n B3aHMOHeﬁCTBHH qaCTul BCIICCTBa

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJENICH

3.1.3

Macca wMonekyn. KomuuecTBo BemecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

nsmepenue. [llkana remneparyp Lienscus

3.1.5

Mopnens  upeanpHoro rasza. OcHoOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOPHHU UACATBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeiHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vactull rasza. [llkana temmneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH /lampToHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpo1I€CChI B HACATBHOM
ra3c C MOCTOSHHBIM KOJIMYCCTBOM BCUICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSAHUA pa3pEKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJINMHAMMKU

3.2.1

322

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHHH
OHCPIuia TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObI €€ H3MEHEHNS

KomuyectBo TemnoTe! U paboTta. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJILHOI'O I'a3a

323

32.4

Buael Tenmonepegauu: TEIIONPOBOIHOCTD,
KOHBEKIMS, u3ilydeHue. Tenno€mMKocTh Tena.
VYienpHass TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPCaauc

ITepBrrit 3aKOH TEPMOIUHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOLIECCaM.

I'paduueckas uHTEpHIpeTays padboThl raza

3.2.5

TeroBble MammHbl. IIpuHIMNIBL KEUCTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHeprun
B TeIIOBBIX MammHax. Koaddumuent
nosiesHoro  aeicteus  (mamee —  KIIM)

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

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue yCTpOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD




3.3

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenwe. YjenbHas TeruioTa
nmapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA
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3.33

3.3.4

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HacelleHHb1 nap

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tena. AHHU30TPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

COBpeMeHHHC MaTcpHrabl

[InaBnenue u KpuctauMzauus. Y JelbHas

TCILJIOTA IIJIaBJICHHUA. CY6JII/IMaI_II/I$I

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

3.3.7

TexHuyeckue YCTpONCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MIOJIy4Y€HHUsI COBPEMEHHBIX MaTEPHAIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHU

[IpakTueckue paboTHL. Nsmepenune

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

4.1.1

OJIEKTPOCTATUKA

OnexkTpuzauust Tena. OJNEKTPUYECKHH 3apsi.

I[Ba BU 1A DJICKTPUUICCKHUX 3apsA10B

4.1.2

4.13
4.14

4.1.5

[IpoBoaHMKY, JTUDIIEKTPUKA U
ITOJTYITPOBOTHUKH

3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsaaa
B3aumoneiicteue 3apsanoB. 3akon Kymnona
Onekrpuueckoe  mnose.  Hampsok€HHOCTB
JJIEKTPUYECKOIO TIOJISL. [TpuHIMN

CYNEpIIO3UIU. Jluauu HaHpH)KéHHOCTI/I

QJICKTPHUYICCKOI'O I10JIA




4.1.6

4.1.9

PaGora cumim 3IEKTPOCTATHYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOSAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaH

IMPpOHUIIACMOCThb

DNEKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
JIIEKTPOMETP, IJIEKTPOCTATHYECKasi 3alluTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIIA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. HN3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHIICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. MCTOYHUKHM TOKa.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTpUUECKOe CONPOTHBIICHUE. Y JIEIbHOE
o CONPOTHUBIIEHUE BEILIECTBA
424 [TocnenosarensHoe, napajuieiabHOe,
o CMEIIaHHOE COEIMHEHUE TTPOBOTHUKOB
PaGora snextpudeckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MoMHOCTb 31EKTPUUYECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTPEHHEE  COMNPOTUBIECHUE HCTOYHHKA
o ToKa. 3akoH OMma s NOJHOM (3aMKHYTOM)
anexTpudeckoi nenu. Kopotkoe 3ambikaHue
408 DNeKTpoHHAs  MPOBOAMMOCTh  TBEPIBIX

METAJJIOB. 3aBUCHMOCTD COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphbl.
CBepxnpoBOIUMOCTb
OnekTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIypoBOIHUKOB. CBOKCTBA p-n mepexona.

[TomympoBOTHUKOBBIE IPUOOPEI

ONEeKTpUYECKUH TOK B  DJIEKTPOJUTAX.
DneKTpoIuTHYECKast JMCCOLMALIUS.

DneKTpoan3

DNEeKTPUUECKHUI TOK B rasax.
CaMOCTOSTEIBHBIM W HECAMOCTOATEIbHBIN
paspsin. Pa3nudHbple THITBI CAMOCTOSATEILHOTO

paspsaa. Monnus. [1nazma

TexHudeckue  yCTpOMCTBA:  aMIlepMETp,
BOJIbTMETP, PpEOCTaT, HWCTOYHUKU TOKaQ,
JJIEKTpOHArpeBaTeIbHbIE npuOOpHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
MO, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI Auona, raJJbBaHUKa

[IpakTnueckue paboThLI. N3yuenne
CMEIIAHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepenune DJIC ucTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusieHus. Halmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasaeJna 3JIEeMEHTAa

IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3 MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHAS UHAYKIWA




4.3.1

4.3.2

433

ITocTosiHHEIE MarHUTEI. B3anMoaelcTBrE

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosne. BekTOp MarHUTHOU
uHaykuud.  [lpuHnun — cynepno3unuu.
Jluann MarnutHOM MHAYKuMM. KapruHa
JUHUA MarHUTHOM MHAYKIHMHM  IOJIS

IIOCTOAHHBIX MAarHuTOB

MarsuTtHO€E 10JI€ IIPOBOJHUKA C TOKOM.
KapTuna nuHMN 10JIS JIMHHOTO NPSIMOTO
IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJHMKA, KATYIIKHM € TOKOM. OmnbIT
Opcrena. B3aumozeiicTBre npoBOJHUKOB

C TOKOM

434

Cuna Amrmepa, e€ MOJIyNIb U HAaIIPaBIICHUE

4.3.5

Cuna  Jlopenua, €& MoAylp U
HarpaBjieHue. JIBrKeHHe 3apsHKCHHOMN
JaCTHULbI B OJHOPOAHOM MAaroHuTHOM IT0JIC.

Pa6ota cubl Jlopenna

4.3.6

SIBneHue QJICKTpoMar HUTHOM HHAYKIIUU

4.3.7

IToTok BCKTOpPAa MarHuTHOM HHAYKIIUU

4.3.8

439

/C WHIYKIHUH. 3akoH
AJIEKTPOMAarHUTHOM MHAyKInu Papanest

BuxpeBoe »anextpuueckoe moiae. IC
WHAYKIMA B IPOBOJHMKE, IBUKYLIEMCS
MOCTYNATEIbHO B OJTHOPOJIHOM

MAargauTHOM II10JI€

4.3.10

4.3.11

IIpaBuno Jlenna

NHIyKTUBHOCTB. SIBnenne

camouHaykiuu. J/1C camouHayKuuu

4.3.12

4.3.13

4.3.14

3Hepr Ul MArHuTHOI'O IIOJId KaTYIIKH C

TOKOM
DJIEKTPOMATrHUTHOE TTOJIE

TexHudeckne yCTpPOMCTBA: ITOCTOSTHHBIE

MAarHuThl, QJICKTPOMAIHUTHI,




AIIEKTPOIBUTATENb, YCKOPHUTEIH
AJIEMEHTAPHBIX ~ YAaCTULl, HWHIYKIIMOHHAs

1e4Yb

4.3.15

[IpakTnueckue paboTHI. Nzydenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanue JeiCTBUS TMOCTOSITHHOTO
MarHuta Ha  paMKy C  TOKOM.
HccnenoBanue SBJICHUS

AJEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.12

Konebarenpnas cucrema. CBoOoaHbIE
KojieOaHus. ['apMOHHMYECKHE KOJecOaHMs.
[lepuon, dacrora, ammuutyaa u Qasa

KoebaHui

[IpyxvHHBIA MasTHUK. MaTeMaTHu4eCKHii

MasiTHHK

YpaBHEHHE TapMOHHYECKUX KOJCOAHMIA.
Kunemaruueckoe u OUHAMHUYECKOE

OIIMCaHHUE KOJeOaTeIbHOIO JABVOKCHUA

5.1 5.14

IIpespamenue SHEPrUU pu
rapMoOHMUYecKUx  Kosiebanusix.  CBs3b
aMILTATY/bI Kosie0aHui HCXOIHOHI
BEJIMYMHBI C aMIUITUTYAaMH KosiebaHui eé

CKOPOCTH M YCKOPEHUS

5.1.5

5.1.6

5.1.7

Konebarenbubiit  koHTYyp. CBOOOJHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHus B
uaeaIbHOM  KOJeOaTeNTbHOM  KOHTYpE.
AHQJIOTHST MEXIYy MEXaHHUYECKUMH |
AIIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHHsI SHEPTUH B UACATHHOM
K0J1e0aTeIbHOM KOHTYpE

BI)IHY)K)IGHHBIG MEXaHHUYECKHUE

kojiebanus. Pezonanc.  PesonancHas




5.1.8

KpHUBasl. BeinyxneHnble
AJIEKTPOMarHUTHbIE KOJIeOaHusl.
Ilepemennbiii  Tok. CHHYyCOWJAIbHBIN

MePEMEHHBIN TOK.

5.1.9

MomHoCTb [IEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U JEHCTBYIOIEE 3HAUECHUE

CHJIBI TOKA W HAITPSXKCHUA

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepeaaya u noTpediIeHue dIeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU TpHU
MIPOU3BOJICTBE DJEKTPUUYECKON SHEPIHH.
Kynbrypa UCIIOJIb30BaHUS

AJEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU
TexHuueckue yCTpocTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUU

QJICKTpOoIICpCaav

5.1.12

[Ipaktnueckue pabotel. FccnenoBanue
3aBHCHUMOCTH IIEPHUOJA MAJIBIX KoJeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a. lccrnenoBanue nepeMeHHOro Toka
B enu u3 IIOCJIEZI0BATEIBHO
COETMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U

pesucropa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexannueckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. llepuon. CxopocTtb
>21 pacnpocTpaHEeHUs M JUIMHA  BOJIHBL.
[Tonepeunble 1 MPOJIOJIbHBIE BOJTHBI
5.2 NuTtepdepentus " nudpakius
322 MEXAHUYECKUX BOJH
3Byk. CkOpOCTh 3ByKa. [ pOMKOCTH 3BYKa.
223 Beicota Tona. TemOp 3ByKa
-y ONEKTPOMarHUTHBIE ~BOJIHBL. Y CIIOBUS

HU3JTY4CHUA  DJICKTPOMArHUTHBIX  BOJIH.




53

525

B3anmuas opuenranusa sektopoB E, Bu v

B JJICKTPOMAarHUTHOM BOJIHE B BAKyymMe

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHUE, TPEIIOMIICHHUE, TTOJISIPH3aLUs,
mudpakuus, uaTepdepenuus. CKopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue >JIeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHIMIBI PaguOCBA3M U TEJICBUACHUS.
Pannonokanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaIOIIEeH cpeibl

5.2.8

5.3.1

TexHUYECKHE yCTPOUCTBA: MY3bIKAIbHbBIE
WHCTPYMEHTHI, yIIbTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE M MEIUIMHE,
pajap, paAHONpPUEMHHK,  TEIEBU3OD,

anTeHHa, tenedon, CBU-neup
OIITUKA

[IpssmonuHeitHoOe pacrpocTpaHeHue

CBETa B OAHOpOAHOM cpexe. JIyu cBera

532

OTtpakeHue cBeTa. 3aKOHBI OTPaKCHUS
cBera. [locTpoeHre H300paKeHHIA B TIOCKOM

3epKase

533

[penomienne cBeta. 3aKOHBI TPETIOMIICHUS
CBeTa. AOCOITIOTHBIH MOKa3areib

MMPEIOMJIICHUA

534

535

Ilonxoe BHYTPEHHEE OTpayKeHHE.
IIpenenbHbIN yron NOJHOTO BHYTPEHHETO

OTpakKeHUs

Hucniepcust  cBera. CIIOXKHBIM  COCTaB

oenoro ceera. L[Ber

53.6

CoOuparolne U pacceuBarollyie JIMH3bI.
Tonkasa nmuH3a. DOKyCcHOE pacCTOSHHE U

OITHYCCKas cuJia TOHKOM JIMH3EI.




5.3.7

[TocTpoenue n300pakeHU B
COOMPAIONIMX W PAcCEMBAIOMIMX JIMH3AX.
dopmysia TOHKON JIMH3BL. YBEJIUYECHUE,

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTH

FeOMCTpH‘ICCKOﬁ OIITHUKH

53.8

HNutepdepentius cBera. KorepeHTHbie
UCTOYHUKUA.  YCIOBHS  HaOJIOJICHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEp(PEPEHITMOHHON KapTHHE OT ABYX

CI/IHq)aSHLIX KOI'CpCHTHLIX UCTOYHUKOB

539

Hudpakmus  cBera.  J(udpakiumonnas
pemérka. Y cinoBrue HaOJII0ICHUS TJIABHBIX
MaKCUMYMOB npu NaJIcHUU

MOHOXPOMATHYCCKOI'0O CBCTa Ha

TUGPaKIIUOHHYIO PEIIETKY

5.3.10

5.3.11

53.12

[Tonsipusanus ceera

TexHudeckue yCTpPOWCTBA: OYKH, JyIa,
¢doroanmapar, MPOEKIHOHHBIN ammnapar,
MHUKDPOCKOII,  TEJIECKOIN,  BOJIOKOHHAs
onTuka, JAudpakIUoOHHAas  peméTka,

MOJIIPOU T

[Ipaktnueckue  pabotel.  W3mepenue
IoKaszaress npesnomieHus. Mcenenosanue
CBOMCTB  M300paKeHW B  JIMH3aX.

Ha6J'IIOI[eHI/Ie AUCIICPCHUHU CBCTA

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynmatel TEOPUH
OTHOCHUTEJIBHOCTH: MHBApUAHTHOCTh
MOIYJII CKOPOCTM CB€Ta B BaKyyMe,

MMPUHIUIT OTHOCHUTCIBHOCTH OnHITEeHA

6.2

OTHOCHUTEIHLHOCTD OIHOBPCMCHHOCTH.
33.M€)1J'ICHI/IC BpEMCHU W COKpalICHUC

JTAHEI




6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b Macchl C SHEPrHed M UMITYIbCOM
6.4 CBOOOJHOW YACTHULBL. DHEPTUs IOKOs

CBOOOIHOM YaCTHIIbI

KBAHTOBAA ®U3UKA

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lmanka  cBs3u
7.1.1 9HEpruu (poToHa ¢ ero YacTOTON. DHEPrHs

U UMIYyJIbC POTOHA

OTtkpsiTHE 51 HCCIIEN0BAHUE
7.1.2 dotoadpdekra. OmpiTe A.I'. Cronerona.

3akoHsI hoTodddexTa

YpaBHeHue DHHIITENHA I
7.1.3 dotoapdexra.  «KpacHas  rpaHHIaN
dororddekra
7.1.4 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.1.5 XuMudeckoe JeiCTBUE CBETA

Texnuyeckne ycTpoiicTBa: OTOIIEMEHT,
7.1.6 doronaTuuK, COJIHEYHAs Oarapes,

CBETOIUO]I

CTPOEHUME ATOMA

Monens atoma TomcoHa. OnbBITEH
7.2.1 Pesepdopaa mo uccnenoBaHuio CTPOSHUS

aToMma. HnaHeTapHaﬂ MOACJIb aTOMa

Iloctynmatet  bopa.  M3nyuenue u
MorJIouieHe (OTOHOB MpU MEpexojie
7.2.2 aToMa ¢ OJHOTO YPOBHSA DJHEPrUU Ha
npyroi. Bumger  cnektpoB.  CriekTp

ypOBHCfI OHCPIrur aToMa BOAOpOJda

BonHoBrle cBoiicTBa yacTull. BoJHEBI &ie
Bporis. KopmnyckynsipHO-BOJIHOBOM
7.2.3
nyamusM. Jludpakius 5SIEKTpOHOB Ha

KpHUCTaJljax




7.2.4

7.2.5

7.2.6

CHOHTaHHOE U BBIHYKJIECHHOE U3JTy4EHNE.
YeTpoicTBO U IpUHIHAI PabOTHI J1a3epa
TexHUuecKre yCTpOUCTBA: CIEKTPAIbHBIN
aHasu3 (COEKTPOCKOI), J1a3ep, KBAaHTOBBII
KOMITBIOTED

[Ipaktuyeckne paboTtsl. Habmronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Meroapl HaOMIOJEHUS W PETUCTPAUH

SJICMCHTAPHBIX YaCTHUIL]

OTKpBITHE PATHMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
paaroakTHBHOTO wu3inydeHus. CBoiicTBa
anbda-, Oera-, raMMa-u3JIyqdeHusl.
BinusiHue pagMoakTUBHOCTH Ha JKUBBIC

OpraHU3MbI

OTkpeITHE  TPOTOHa U  HEUTpOHA.
Hyknonnas monens siipa I'eiizenbepra —
WBanenko. 3apsn saapa. MaccoBoe uucio

sanpa. N3oTomnsl

7.3.4

7.3.5

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIK  Oera-pacman. ['amma-
U3JIydeHUe. 3aKOH  paJMOaKTUBHOIO
pacnazaa

OHeprus CBSI3M HYKJIOHOB B  SJpe.

SAnepuble cuibl. JlegekT Maccsl siapa

7.3.6

SAnepHble peakuuu. JleneHue M CHHTE3

saaep

7.3.7

Snepusiii  peaktop.  TepmosiaepHbIN
cunte3. [Ipobiembl u  TNEPCHIEKTUBBI
AJIEPHOM  DHEPreTHKU. OKOJIOTMYECKHE

ACIICKThI ﬂ)ICpHOfI OHCPICTUKHU




7.3.8

OnemeHTapHble  4acTUllbl.  OTKpbITHE
[I03UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOJICHCTBUA

7.3.9

TexHuueckne yCTpPOMCTBA: JO3UMETP,
Kamepa BunbcoHa, sSAEpHBIM peakTop,

aroMHas obomOa

7.3.10

[Ipaktuueckue pabotel. HccnemnoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3BEé3gH0r0 HeOa. Co3Be3nus, spKUe

3Bé3,[[I)I, IIJTAHETHhI, UX BUANMOC IBUXXCHUC

Conneynas cucrtema. IlmaHeTsl 3eMHOI
IpYIIIBbI. IImaneThI-ruranThl n ux
CIIYTHHKH, KApPJIUKOBBIC ITJIAHCTHI. Mainnie

Testa CoTHEUHOH CUCTEMBI

Connne, Qorocdhepa wu  armochepa.

ConHeyHas aKTUBHOCTh

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Mmacca, CBETUMOCTb, paJiiyc, TeMIIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CTHEKTpaJIbHBIM KJacC — CBETHUMOCTBY.
3BE3Abl  TVIABHOW  IMOCJIEAOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTBbY» JUIf

3BE&3]] IJIaBHOM MOCIEA0BATEILHOCTH

8.6

Baytpennee CTpOEHue 3BE3N.
CoBpemeHHbIE IIPEJICTABIICHUS 0
MIPOUCXOXKAeHNH 1 sBomonnu ConHua u

3BE3. DTambl )KU3HU 3BE3]

8.7

Mneunsii Ilyrs — Hama [anakrtuka.
CnupanbHas  cTpykrypa [ amakTuku,
pacupeneneHue 3BE3M, Tasa W IIBUIN.

ITomoxxeame w nBmwxkenne ConHIa B




8.8

lamaktuke. Ilnockas wu chepuyeckas
HOJICUCTEMBI | allaKTUKU
Tuner ranaktuk. PagworasakThku Hu

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaO0ma. PasOeraHue rajgakTHK.
Bospact u paamyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsdeit

Bcenennoit». PenukToBoe uziyyeHue

8.10

Macmrabnas cTpykrypa BceneHHOi.
Mertaranaktuka. Hepeménnsle npoOiaembl

ACTPOHOMUH




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; oz
penakiueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTeancTBO
«ITpocBenieHue»

* [lepeimkun A.B. Coopnuk 3amay no gusuke. — M.: [IpocBemienue

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
1 Knaura ans yanrens

2 ®unonosud H.B. «MeToandeckoe mocooue K yaeOHUKY»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. Enunas xosuiekuus udpoBbIX 00pa3oBaTeIbHBIX pecypcoB. http://school-

collection.edu.ru/

2. Poccuiickas anexktpoHHas 1mikosia https://resh.edu.ru/subject/28/

3. Kabuner ¢puzuku Cankr-IlerepOyprckoro yHuBEpCUTETA MEJArOTHYECKOTO

MactepcerBa http:// www.edu.delfa.net:8101/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/
http://www.edu.delfa.net:8101/

4. Kaptuna mupa coBpemeHHo# ¢usuku https://physics.ru/

5. ®uzuka.Py http:// www.fizika.ru

6. OTkpeITHIN OaHk 3amanuii EI'D https://ege.fipi.ru/bank/

7. SIKJIACC https://www.yaklass.ru

8. bubmoreka [{OK https://mouypoku.pd/



https://physics.ru/
http://www.fizika.ru/
https://ege.fipi.ru/bank/
https://www.yaklass.ru/
https://моиуроки.рф/
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