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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa30BaTENbHOW Mporpammsl, npeactaBieHHbIX B PI'OC
COQO, a Takxke ¢ yuéroMm denepaqbHON paldoueil MporpaMMbl BOCIHTAHUS U
KOHLENIMK TpenofaBaHus ydeOHoro npeamera «®Pusnuka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuiickon denepanum, peaNn3yoInX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

ConmepxaHnue mnporpamMmbl 10 (DU3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoniuxcst 10—11 kinaccoB npu o0yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢pusuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maaHUupyeMbIM
JMYHOCTHBIM, MPEAMETHBIM U METaNpeIMETHBIM pe3yJabTaTaM OOy4YEeHHUS, a TaKkxKe
YUUTBHIBAET HEOOXOAMMOCTh peaIU3ali MEXKIPEAMETHbIX CBA3€ll (U3MKH C
€CTECTBEHHO-HAYUYHBIMU YUE€OHBIMU IIpeIMeTaMu. B Hell onpenenstorcs OCHOBHbIE
LEeIU U3y4eHus: (PU3UKHU Ha YPOBHE CPEAHEro 0o0IIero o0pa3oBaHus, MIIaHUPYEMbIE
pe3ynbTaTbl  OCBOEHUSI Kypca (DHU3UKMU: JIMYHOCTHBIC, METalpEeAMETHbBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAECT:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO r0JIaM 00yUYEHUS;

e coJiepkaHue yueOHOro nmpeamera «Pu3nkay mo rogaM 00yUdeHuUs..

duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMNas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHWM 00 okpykaromniem mupe. [IkoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomui
JUTSL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIBKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
busmdeckoir reorpaduei u actpoHommen. lcmonp3oBaHWE W AKTHUBHOE
npuUMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 33JJaHHBIMU CBOMCTBaMU W Apyrux. M3yudenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI



Mupa oOydaromuxcs, B (HOPMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca Gpu3uku 111 ypOBHS CpEIHETO O0IIeT0 00pa30BaHUS MOJI0KEH
pAI Uael, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLIUIIBI €T0 OCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEM KypcC SBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEIIECTBE U
TOJIE.

Hoes eymanumapuzayuu. EE peanuzauus MNOpeArnosiaraeT HCIOJIb30BAHHUE
T'YMAaHUTAPHOTO TOTEHIMAa (DU3UYECKOM HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(buU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU
Y HKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc Gu3nku npeanoaaraet 3HakOMCTBO
C IMIHUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJOTUUECKUX MPUIIOKEHUU HM3YyUECHHBIX
TEOPUN U 3aKOHOB.

Hoes osxonocusayuu peamusyeTrcs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXke OOCYXKIEHUS
npo6JieM palOHAIBHOTO IPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISAIOTCS (U3UUECKue Teopuu ((pOopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PUINYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O IPUPO/IC, TPAHUIIAX TPUMEHUMOCTHU
TEOPUH, JJisl ONUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUN U MPOLIECCOB).

CHUCTeMHO-IeSTENHPHOCTHBIN TIOJIX0/T B Kypce (DM3UKU Pean3yeTcsl MPEexIe
BCEr0 3a CUET OpraHU3alMM IKCIEPUMEHTATBHOU AESTENbHOCTH O0YyYaroIIUXCS.
J11st 6a30BOT0 ypOBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B TpOrpaMmme
no (usuke 0ObETWHEHBI B OOMIUN CHUCOK YYEHUYECKUX MPAKTHUECKUX PaldoT.
Brinenenre B yKazaHHOM TMepeyHE JIA0OpATOPHBIX pabOT, MPOBOIUMBIX IS
KOHTPOJISI U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUJIAHMPOBaHUS M OCHallleHus kKabuHeta ¢usuku. [lpu
3TOM OO0ECeunBaeTcsi OBJaJCHHE OOYYalOUIMMHCS YMEHHSIMH IPOBOAUTH
KOCBEHHBIC HM3MEPEHUS, HCCIEAOBAHUS 3aBUCHUMOCTEH (U3MUECKUX BEIUYMH U
MOCTAHOBKY OIBITOB IO IPOBEPKE MPEIOKEHHBIX THUIIOTES.



Bonbioe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHBIX M KAUeCTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 pacUETHBIX 33]1a4 TPUOPUTETOM SIBISIOTCS 33]1a4M C SBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIONIME TMPUMEHSATh M3YYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOT0 paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOILIECCOB B OKPYKAIOILICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJEIM AN CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedboBanusimu @I'OC COO k maTepuaibHO-TEXHUUYECKOMY
obecrniedyeHno y4eOHOro mponecca 0a30BbIil YpOBEHb Kypca (DU3MKM Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCd B YCIOBHUSAX IPEAMETHOTrO
kaOvHeTa (PU3MKU WIM B YCIOBUAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LMKiIa. B xabuHete (U3MKU JAOHKHO OBITH HEOOXOIUMOE
1abopaTtopHoe O0OpYyJOBaHUE [JIsl BBINOJIHEHUSA YKa3aHHBIX B Iporpamme IO
($U3MKE YUEHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPALMOHHOE 000PYI0BaHHUE.

JleMoHCTpalluoOHHOE  00Opy/I0BaHHE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B MporpamMme Mo (PU3MKE KIIOUYEBbIX JIEMOHCTpaluil s
UCCIIEIOBAaHMUSI ~ U3yYaeMbIX SIBICHHUH M  TMPOIECCOB, OSMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o0O0OpyIOBaHHE [JiI YYEHUYECKUX MPAKTHUUYECKUX paldoT
dopMupyercss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAaHUU AHAJIOTOBBIX W IMQPPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIA.

OCHOBHBIMH TICJIIMHU U3y4CeHUS PUUKHU B 001IeM 00pa30BAHUU SIBJISTFOTCS:

e (opMHpoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSI U (POPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yIbTaTa H3yueHHUs] OCHOB
CTpOCHHMsSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMeHUH OOBSACHATH SBJICHHUS C MCIHOJb30BAaHUEM
(buznyecKuX 3HAaHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AT Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.



JlocTrxeHne 3TUX Lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7ad B
npolecce u3yueHus Kypca GU3NKH Ha yPOBHE CPEHEro 001ero oopa3oBaHus:

npuoOpeTeHNe CUCTEMBI 3HAHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsSX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;
dbopMupoBaHHEe YMEHUH TNPUMEHATH TEOPETUUYECKHE 3HAHUA JJIA
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MPAKTUYECKUX PELICHUM B IOBCEAHEBHOW KU3HU;

OCBOCHHME CIOCOOOB pEIICHHs] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
¢uznyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3gaHue (PU3NIECKOW MOJEIH, aJIeKBATHON yCIOBHSIM 3a1a4H;
NOHMMaHUE (PU3MYECKUX OCHOB M NPHUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIIMSHMS HA OKPYKAFOLIYIO
cpeay,

OBJIQJICHUE METOAAMHU CaMOCTOSITEJIBHOIO IJIAHWPOBAHMS W IIPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIW3a M HMHTEpIpeTaluu UHGOpMaIIH,
ONPEIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCIIOBUM ISl PA3BUTHSI YMEHUU MPOECKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha usyuenune ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoOBeNCHNUsT JTa0OPaTOPHBIX PabOT M OMBITOB C YyYE€TOM HWHIWBHUAYaTbHBIX
O0COOEHHOCTEHN 00yJaroNuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpOCTh (CpeaHss] CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrKeHUE. [[BUKEHNE MAaTEPUAIBHON TOYKHU IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBuxkeHUs Tena, OPOIICHHOTO TMOJ YIJOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTAMH, IPOMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuima Ttsoxectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uxX AehOpPMAIIHH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHHE HMMITyJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbCa.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas SHEprusl. [ToTenuuanbHas SHEPTUs yIpyro
nedhopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJINU3H MOBEPXHOCTH
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHndeckue yCTpOWCTBA U IMPAKTUUECKOE NMPUMEHEHHE: BOJOMET, KONED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U O0BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUM HACAIBHOIO rasza. AOCONIOTHas TeMIiliepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHU.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIO0EMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIEeMbl TEIIOIHEPTETUKH.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEUCTBHUEM CXKATOTO BO3JyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramioB. JKunkue xpucrtamisl. CoBpeMeHHble Marepuaibl. [lnaBnenue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. [[Ba Buaa 3neKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
Onekrpuyeckoe mnoje. Hanpspk€HHOCTe  Anektpuueckoro moiid.  I[IpuHuun



CYHEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JIMHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMUPOBAJIbHBIN amnmapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mMepenune 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COMPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTOM) 3JIeKTpudeckoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u MpUMecHast MPOBOANMOCTD
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

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



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABMKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyliecTBIsETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4YHbIH (akT, runores3a, (Qu3nyeckas BeJIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOW WHAYyKIMW. KapTWHa JMHWUKA MAarHUTHOM WHIAYKLIHMM I10JIS
NIOCTOSIHHBIX MarHuTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MarHuTHOIO TOJI JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTylIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaercTBue NpoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHAYKIUU. OJEKTPOJABIKYILNAS CUJa HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO OJISI KaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMATrHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIHA 3SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIHH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrmumryna u (aza KoseOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHWYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHuYecKue YCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [MAarHOCTHKAa B TEXHHMKE M MEIULIMHE, panaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakxeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. Ler.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
U OINTHYECKas cujia TOHKOM JuH3bL. [locTpoeHue n3zo0paxkeHuil B coOOMparomux U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTHUYECKOrO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS pEIETKA, TTOJIAPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TonHoe BHyTpeHHEE oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHnne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

W3MmepeHne nokasaress npesioMJIEHUs CTEKIIa.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTymaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETAa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs3b MacChl C SHEPrUer U UMITYyJILCOM PEIITUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dborodddexra. YpaBHenue DiiHmreHa 1y Gorodrdpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuuecKkue YCTpOCTBA M MPAKTHUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Ltanerapnas moxpens aroma. Iloctynmatrel bopa. M3nmydenue wu moriouieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpoHMCTBAa M TNPAKTUYECKOE MPUMEHEHUE: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramMma-usiydeHus.  BrusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHIEKTHUBBI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKHE ACIIEKTHI SIAEPHON SHEPTETHKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, sipepHbIii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHoMUU. [IpuKiIanHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHua U 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHYTpeHHee CTpoeHHE



3B€3/1. COBpEMEHHBIE MPECTABICHUSI O MPOUCXO0XKACHUU U 3BOItonMKM CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN ISl ONPE/IeSICHHs TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MAJILHOM M ATUUECKOU cpepax NesaTeIbHOCTH YeI0BEeKa, POJib U MECTO (PU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKON TEOPUH B
dbopMHpoBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpUpPOJE, KoJieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TEJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNIECKON PEIIETKY, CTIEKTPATLHBIN aHAN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yudeOHOTO TpenMera «®Pu3HMKa» HA YPOBHE CPEIHETO OOIIETOo
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UILIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECax TI'PakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3allny;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOU UAEHTUYHOCTH, TAaTPUOTU3MA,

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymiel mpodecCru 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpPbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX POoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHHe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH M BBITIOIHITH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYAITBLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHUSIMU M METOJAMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISABJIATh TPUYMHHO-CJCACTBEHHBIC CBS3M U AaKTyaJIUu3UpOBaTh 3ajJiauy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPhl U KPUTEPHUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIEHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOU AESITEIHHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUIYATbHOU
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Y4YacTHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIESITEIBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallluH, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s1, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporiecce 1OCTHKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOCHUS IIPOTrPAMMBI T10
buzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTKCHHIO LEIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00yUYarOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTcu€Ta, abCOIIOTHO TBEPAOE TEIIO,
UJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TMPOIECChI) U OOBACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBMIKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TE,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
HCIIApeHHUE, KOHJCHCAIMS, IUJIaBJIICHHE, KPUCTAIIM3AIUs, KHUIICHHE, BJIAXKHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B M30Mpolieccax, dJIEKTPU3alus Tedl,
B3aMMO/ICHCTBHUE 3apsJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3Ysl (U3UYECKHE BEIUYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia,
UMITYJIbC Te€Jla, KUHETUYEeCKasi SHEPrus, MOTECHIMAIbHAS SHEPIUsl, MeXaHUYecKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3HYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBIICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUECKOIO JBUKCHHS MOJIEKYJI, CpEIHEKBaApaTHUHas
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMHU BEJIUUMHAM;

ONHUCHIBaTh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, WX OOO3HAUYCHWS] W EIUHUIIBI; yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO0 (M3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUSI MEXAHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPeHEH KMHETHYECKOM DHEPTrUU TEIUIOBOTO JIBMYKEHHUS MOJICKYJI C
a0COJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inyarh CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MIPUHIIMIIBI JEHCTBUS MalINH, TPUOOPOB U TEXHUUECKIX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, MpHU 3TOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaThb HU3BECTHBIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY,
(uKcHpOBaTh Pe3yJIbTaThl MOJYUYEHHOM 3aBUCUMOCTU (PU3UUYECKUX BEJIMYHMH B BUJIE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOuMbIe ISl €€ pelleHus, NMPOBOJUTH PAcU€Thl M OLIEHUWBATH PEATbHOCTh
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3uYeCKHE IBIICHHUS,

UCIIOJIb30BaTh MTPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM HWHGOPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYCCKU aHATM3UPOBATH MOTydaeMyto HH(OPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHnss 0€30MACHOCTH TNMPHU OOpalIeHUH ¢ MpHOOpaMU U TEXHUUYECKUMHU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO pPaCHpenesiTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yibTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUIAIONITUXCSI YMECHUIN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiji, JICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aroMa BOJOPOJA, €CTECTBEHHas M HCKYyCCTBEHHas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
IEKTPUUECKUIN 3apsijl, CUja TOKa, JJICKTPUUECKOE HAMPSIKEHHUE, DIIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTYIIKHA, SHEPTHS DJCKTPUYCCKOTO M MArHUTHOTO IIOJICH, TEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]I HCIOJb3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUS W EIUHUIBI, YKa3bIBaTh
(bOopMyIIBI, CBSA3BIBAIONINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETMYUHAMY,

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HCIOJIB3YS
bu3NYecKrue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPUO/I MOTypaciaga, SHEPTUsl CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHUE (PU3MUECKON BEIUYUHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIia, MOCcTysathl bopa,
3aKOH PAaJIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKIMHA MATHUTHOTO MOJISI IPOBOJHUKA
C TOKOM, cuJjibl Amriepa u cuibl Jlopenna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TpPH 3TOM
dbopmynHrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOIro SKCIIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM MCCIIEOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBATEIIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCTONB3YS (Pr3HUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4u
BEIOWPATh (PU3UYECKYI0O MOJECINb, BBIACHITh (PU3NUECKHE BEIMUMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIyYeHHOTO 3HAUeHUS (PU3UUYECKOU BEIMYUHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U IPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WH(GOpPMAIUHU, TMOJIYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30IaCHOI0 UCIOJIb30BAaHUS B MIOBCETHEBHOU
KU3HY;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLMOHAIBHO pacCHpelesTh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uudpoBbie
Ne ni/mt P Kourpoasnbie | IpakTuueckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
bubmuoreka [JOK
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bub6nuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bub6nuorexa [IOK
' ®da3oBble IEPEXOBI https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny

24

Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka HOK
' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne ni/mt P Kourpoasnbie | Ipakruueckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe nosie. DIeKTPOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHU4eCKHE U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
59 MexaHU4eCKHE U DIEKTPOMArHUTHBIE 5 1 bubnunoreka [JOK
' BOJTHBI https://m.edso0.ru/7f41c97c
bu6nmoreka [JOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 bubmorexa HOK

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



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

bubmuoreka [JOK
4.2 CTpoetine atoma 4 https://m.eds00.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMIHOE 1p0 > https://m.edso0o.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngg;qug;gﬁﬁmmwc
Uroro no pazgeny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Egggﬁ&féﬁ)gﬁ};fﬂcgk
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIe
padoThI padoThI
pecypcsbl
®dusnKka — HayKa O IPUPOJIE.
1 Hayunsie MGTZ bl HO?I:)HBI.)HI/UI 1 bubmmorexa [JOK
Y . https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETro MUpPa
Pounb 1 mecTo dusuku B
5 bopMHUPOBaHUH COBPEMEHHOMN 1 bubnmnoreka [HOK
Hay4HOU KapTHUHBI MUDPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHuyeckoe TBUKEHHE.
OTHOCHTEIFHOCTh MEXaHHMYECKOTO bubmorexa [JOK
3 1
nBwxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE
4 PaBHOMEpPHOE NPSMOJIMHENHOE 1 bu6muoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubmuoreka [JOK
JBUJKECHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHOe masieHne. Y CKopeHue 1 bubnuotexa [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.
. bubmuoreka [{OK
7 JIBrKeHne MaTepuaabHOM TOYKH 110 1

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada
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[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

8 lNanunes. MuepunalibHbIE CUCTEMBI
puu https://m.edsoo.ru/ffOc3be8
otcyeta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeloToHa 17151 MaTepuanbHON TOYKU

10 Tperuii 3akoH HproToHa 111 bubnuoreka [JOK
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tsaroreHus. Cumna

11 TspKkecTH. [lepBas kocMuueckas bubmmorexa [JOK

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

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHus. Cuiia COnpOTUBIIEHUS ITPU bubmmoreka [JOK
JIBUKEHUH Tela B )KUJAKOCTH WU https://m.edso00.ru/ff0c3f76
rase
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bubmnoreka IIOK
Tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUs TBEPOTO TEIA
HMitynsc MaTepUallbHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE

16 PaGoTta 1 MOIIIHOCTH CHJIBI. but6mmorekxa [IOK

Kunernueckas OHEPIrusia

https://m.edsoo.ru/ff0c4502
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MatepHraabHON ToukH. Teopema 00
U3MEHCHUH KUHETHYCCKOW SHEPrUH

17

[TorennmaneHas 3HEPrUsl.
[ToTenuuanpHas 3Heprus ynpyro
1e(OPMHUPOBAHHOM MPY>KUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

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

18

ITorennmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboOThl HEMOTCHITMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPruu

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

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYeCKOU
SHEPTUU Tella Ha IpuMepe
PaCTSKCHUS PE3UHOBOTO KTyTa)

20

KonTponbHas pabota mo Teme
«Kunemaruka. /[unamuka. 3aKoHbI
COXpaHEHHUs B MEXaHUKE

bu6anoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON
TEeOpUu. bpOyHOBCKOE ABMKEHHUE.

Huddys3us

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep JBHKEHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI



https://m.edsoo.ru/ff0c461a
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23

Macca monekyn. Konuuectso
BemiectBa. [locrosnnas ABoraapo

24

Tennosoe paBHOBecue. TeMmmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

bubnuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXTy TapaMeTpaMH COCTOSIHHS
pa3pexKEeHHOro ra3a

29

H3omporecchl B neanbHOM rase u
uX rpaduueckoe npeacTaBIeHUuE

bu6anoreka LIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KommdaecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJICATBHOTO
rasa

bu6anoreka LIOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

32

YV nenpHas TEII0EMKOCTh BEIIECTBA.
KoanuecTBo TemnoTsl npu

bubanoreka LJOK
https://m.edsoo.ru/ff0c5c36
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teronepenaye. AnuadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bub6nmoreka [IOK

33
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa LIOK
PHPOAE. BTOP https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpunmun nevicteus u KI1/ bubnmnorexa [JOK
TEIJIOBOM MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJI
37 DKOJIOTHYECKUE TTPOOIEMBI
TEIUIOHEPTETHKU
O6006marmui ypok
38 «MOJII:K HI;I HaZI()bmHKa OcHOBBI bubmmorexa LIOK
AP ' https://m.eds00.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbHas pabota mo Teme
39 «MonexynspHas ¢puznka. OCHOBBI bubmmorexa LIOK
YIp ’ https://m.edso00.ru/ff0c6a50
TEPMOTUTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmmnoreka HOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETTbHAS
41 BIIQXKHOCTh BO3AyXa. HacklleHHbIH bubmmorexa [TOK
AY%a. . https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
P b P bubnuotexa [JOK
42 CBOMCTB KpHCTALTOB. JKuIkme

KpHuCTAJJIbI. COBpCMeHHLIC
MaTcpHraJIbl

https://m.edsoo0.ru/ff0c65f0
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[laBnenue u KpUCTaIM3ALIMSL.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunoreka LIOK
44 % 0
PABHEHHIE TEIITOBOTO bajianca https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DJIEKTPUUECKUN
45 3apsia. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa HOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOgHMKH, TUIIEKTPUKH U
46 H(I))J'I IPOBOJHUKHA 3aIE))H buGnuorexa [IOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs IECKTPUUIECKOTO 3apsiia
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kymona. TouedHnIl »i1eKTpudecKuil buGnuorexa [IOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosunun bubmmnoreka HOK
ANEKTPUYECKUX MoJeH. JInann https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 mosd. Ilorernman. PasHocts bubnnorexa [IOK
' HHaL https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIOB
I[TpOBOMHUKY U JUDIEKTPUKH B
50 3J'IpeKT I(;CTaTI/I'—I:([)KOM nonTe bubnnorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51 Onektpoémkoctb. Konnencarop bubmmorexa [JOK

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
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52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

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

53

JlabopaTtopHast pabota "HU3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpuHUMI nEelCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
arapara, CTpyMHOro IIpHHTEpa.
DINIeKTpOCTaTUYECKas 3allIHTa.
3a3emileHre AIIeKTPOIprUOOpPOB

55

DIIEKTPUYECKHI TOK, YCIOBHS €Tr0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotupnenue. 3akon Oma it
yJacTKa 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEANHEHHE
npoBoJHUKOB. JIabopaTtopHas
pabota «/3ydyeHue cMelanHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bu6anoreka LIOK
https://m.edsoo.ru/ffOc74f0

57

PabGora 1 MmomHOCTH
ANEKTPUUECKOr0 TOKA. 3aKOH
[xoyns-Jlenna

bu6anoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 IOJIHOM (3aMKHYTOH)
anekTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padota
«3mepenune DJ1C ucTouHrKa TOKa U
€ro BHYTPEHHEIr0 CONMPOTUBIICHUS

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc7ae0



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

59

PesepBHbIil ypok. KoHTpOabHas
pabora 1o Teme "DIeKTpoIuHaMHUKa"
/ Beepoccuiickast mpoBepoOvHast
pabora

bubnunoreka LIOK
https://m.edsoo.ru/ffOc8c56

60

O06o0marnmui ypox
«INEeKTpOAUHAMUKA /
Bcepoccuiickast mpoBepoyHas
pabora

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

61

DNEeKTpOHHask IPOBOAUMOCTD
TBEP/IBIX METAJIJIOB. 3aBUCUMOCTb
CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBepXIIpOBOIUMOCTh

62

DIIEKTPUUYECKHI TOK B BaKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB

63

[TonynpoBoaHUKH, UX COOCTBEHHAS
U IpUMeECHAas IIPOBOIUMOCTb.
CaoiicTBa p—N-mepexo/a.
[TomynpoBOIHUKOBEIE TPUOOPHI

bu6anoreka LIOK
https://m.edsoo.ru/ffOc84ae

64

DNEKTPUUECKUI TOK B paCTBOPax U
paciiaBax 3JEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS] JUCCOLMALINS.
DnexTponaun3

bu6anoreka LIOK
https://m.edsoo.ru/ffOc82ba

65

DIIeKTPUYECKHI TOK B Ta3ax.
CaMOCTOSITENTbHBIN U
HECaMOCTOSITEIIBHBINA pa3psIl.
Mounnus. [Tnazma

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc84ae

66

DnekTpuueckue npruOopsl U
YCTPOICTBA U UX MPAKTUIECKOE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc86fc



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npuMmeHnenue. [IpaBuia TeXHUKH
0€e30I1aCHOCTH

Konrponbnas padora mo reme

67 «Qnexrpocraruka. [locTosHHBII 1 Bu6mmoteka [JOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

68 PesepBHeIit ypok. O0o0marommmii 1 bu6muoreka [IOK
ypok o TeMam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypcbi
[TocTossHHBIE MATHUTHI U UX

1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bubmuorexa [JOK
BekTop MarHUTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MaruutHoe 1oJie MPOBOIHUKA C

5 ToKOM. OnBIT DpcTena. 1 bubnnoreka [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MarHUTHOTO TOJIS KaTYIIKHU C 1 1 bubmorexa LHOK

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

4 JlaGopaTtopHnast pabota 1 1 bubnnoreka [JOK
«Hccnenosanne necTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM
JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubnuorexa [IOK

gactuity. Cuna Jlopenma. Pabora
cuiel JIopeHia

https://m.edsoo.ru/ff0c9df4



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

DJNIeKTpOMarHuTHasE MHYKIIUS.
IToTok BeKTOpa MAarHUTHOM
uaaykiuu. DJ1C nHaykiuu. 3akoH
3JICKTPOMArHUTHOW WHIYKITUN
®dapajes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIH))

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. fBIeHUE
camonHykuuu. OJ1C
CaMOMHAYKIMU. DHEPIrust
MarHUTHOTO TIOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

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

TexHuueckue yCTpOﬁCTBa Hn ux
IMPUMCHCHHC: ITIOCTOSHHBIC MAI'HUTBI,
OJICKTPOMArHUTHI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
SJICMCHTAPHBIX YaCTHII,
WHIAYKOWOHHAA I1€Yb

10

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHas
WHTYKIIHS

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

11

KonTponbHas pabota mo Teme
«MarauTHoOe 1oiJe.
DNIEKTPOMarHuTHasE UHIYKIUS

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

12

CBOOOTHBIE MEXAHUYECKUE
konebanus. ['apMoHndeckue
KoneOaHusl. YpaBHEHUE

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

TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue sHepruu

13

JlaGopaTtopHnast pabora
«HccnenoBaHue 3aBUCUMOCTH
neproa MajblX KoJIeOaHuii rpy3a
Ha HUTH OT JIYIMHBI HUTHU U MacChl
rpy3a»

14

KonebarenbHbIN KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHHs B HJICaTIbHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyina Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIbHOM
K0JIe0aTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusAX. BeiHyX/1eHHbIE
MeXaHUUYECKUE KoJeOaHMsl.
Pe3onanc. BeiHyX/1eHHBIE
3JIEKTPOMArHuTHBIE KOJIeOaHMs

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

17

IlepeMeHHBIN TOK.

CI/IHyCOI/II[aJ'H)HHﬁ HepeMeHHLIfI TOK.

MoIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

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

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPIUU



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

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTIO
3BOHKA, F€HepaTopa NepeMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

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

20

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
JJIEKTPOIHEPTHUH B ITOBCEIHEBHOM
KHU3HU

21

MexaHnnyeckue BOJIHBI, yCIOBHS
pacnpoctpanenus. [lepuo.
CkopocThb pacnpocTpaHeHHS U
JuiHa BoNHEL. [lonepeunsie u
MIPOJIOJIBHBIE BOJTHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpocCTb 3ByKa. I poMKOCTB
3ByKa. Beicota ToHa. TemOp 3Byka

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

23

ONeKTPOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIHAIIBE paTuOCBA3U U
TeneBuieHns. Pazsurue cpencrs
cBs3u. Paguonokanys

25

KontponbHas padota «Konebanus u
BOJTHBD»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMonuHENHOE pacpOCTpaHEHHE
CBETa B OJHOPOJHOU Cpee.
Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [JOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPAKEHUE. bubmumoreka [IOK
[IpenenbHbIN yroJ MOJIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEHUS
29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
MOKa3aTelisi IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxenuit
30 B rH3e. DOpMYyITa TOHKOW JTMH3BI bubmmorexa [JOK
- TOPMY ’ https://m.edsoo.ru/ffOcdd1e
YBenuyeHue JuH3bI
JlaGopaTopHnas pabota
31 «HMccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX)
Hucnepcus cera. CioxXHbIA COCTaB
30 6emnoro csera. Lser. JlaboparopHas
pabota «Habmronenue nucnepcuu
CBETa»
33 Nntepdepenuus ceta. Audpaxius bubnuoreka [IOK
cera. JluppakuronHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
Ilomapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudOpsI U yCTPOHCTBA
35 U YCJIOBHSI HX 0€3011acHOTO
IPUMEHEHHS
36 ['paHuIbl TPUMEHUMOCTH bubnuorexa [IOK

KJIACCUYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[Toctynartsl cienuanbHOM TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJIEHUE bubmmorexa LIOK
P ] https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAIICHUE JITHHBI
OHeprus U UMIYJIbC
38 pENATUBUCTCKON YacTulpl. CBs3b bubnuoreka [IOK
MAaccChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTtponpHas padora «OnrTuka.
39 OCHOBBI CHIELIUAIBHON TEOPUH bubnmnorexa [IOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTI
40 ®otonbl. Dopmyina [1nanka. bubnuoreka [IOK
DHeprus ¥ UMIyJIsC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BaHUE Eub 1OK
nOIMoTEKA
41 oroapdekra. O A.T.
¢ b HBITH https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHeHHE
42 SﬁHMTegHa L[H(I:{(b(bOToa(b(geKTa bubnuorexa LIOK
] https://m.edsoo.ru/ffod015e
«Kpacnas rpanuna» gorosdppexra
Jasnenue cBera. OnwiTer I1. H.
43 JlebeneBa. XuMHUYECKOE NEUCTBUE bubmmorexa [TOK
' https://m.edsoo.ru/ff0d04a6é
CBeTa
TexHuueckue ycTpoicTea u
a2 NPaKTUYECKOe PUMEHEHHE:

dboTornemMeHT, GOTOATIHK,
coNTHeYHas OaTapesi, CBETOUO/T



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

Perenne 3agau 1mo reMe «IJIEMEHTHI

bubmuorexa [JOK

45 KBaHTOBOM ONTHUKN https://m.edso0.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro o- bubmmorexa [JOK

https://m.edsoo.ru/ff0d091a
yactul. [nanerapnas Mozaens atoma
bubmuorexa [JOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u norsiomnienne GOTOHOB

48 IIPHU IIEPEXOJIE ATOMA C OJTHOTO bubnnorexa [JOK
YPOBHS 3HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIE cBOMCTBa yacTull. BosiHbI

49 ne bpoia. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOH Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3TyUYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omneitet Pesepdopaa mo bubnuotexa [JOK
ONIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZOaKTUBHOTO U3TYYCHHUS
CgoiicTBa anb(a-, 6era-, ramma-

51 u3iydeHus. BousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacma. bubnuotexa [JOK

DIIEKTPOHHBIN U MO3UTPOHHBIN
6era-pacnan. ['amma-uzinydenue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. AnepHblid
peaxTop. [IpoOnembl, IepCrneKTUBHI,
9KOJIOTHYECKHUE aCIEKTHI AIEPHON
SHEPreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1TaMEHTAJIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(bu3nYECKOI KapTUHBI MUPay

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

55

Otanbl pa3BUTHS ACTPOHOMUH.
IIpuxnagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHH. Bun
3BE3HOTO HEeba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUANMOE
nBwxeHue. ComHeyHas cuctemMa

56

Connne. CoaHeuHass aKTUBHOCTb.
Ucrounuk snepruu ConHua u 3BE311

57

3BE31bI, NX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38€371. CoBpeMeHHbIE
MIPEJICTABICHUS O TIPOUCXOXKICHUH H
sposronuu CoJiHIA U 3BE3 ]

58

Mneunsiii [IyTe — Hama
I'anaxtuka. Ilonoxenne n
nemkenne Comana B ['anakTuke.



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

lNamakTuku. Y€pHbIE ABIPHI B sApax
raJIaKTHK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie npo6iaembl
ACTPOHOMHH

61

KonTponbhas paborta «DneMeHTb
ACTPOHOMHUU U aCTPOPUIUKU»

62

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJa0BeKa

63

Ob6o6maromuit ypok. Posib u mecto
(U3UKH U ACTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

64

Ob6o6maromuit ypok. Posb
¢du3nveckoil Teopun B
(dbopMHpOBaHUY TIPEICTABICHUH O
¢buznyecKoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
(u3HyeCcKoit KapTUHBI MHUPA B
o011eM psiTy COBPEMEHHBIX
€CTCCTBECHHO-HAYUYHBIX
MPEJCTABICHUIN O IPUPOJIE




66 PesepBHbIi ypok. MarautHoe 1nose.
DNEKTPOMAarHuTHAsE MHIYKIUS

PesepBubliit ypok. Ontuka. OCHOBBI
67 CHeHaTbHON TeOpUH
OTHOCUTEJIBHOCTH

68 DJeMeHTBl aCTPOHOMHUU U
acTpou3uKu

Pesepnsriit ypok. KBantoBas ¢usnka.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmal CpeaHEro 0611{61"0 06pa3OBaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TpUMEpax poJib M MecTo (U3UKH B
(dbopMUPOBaHUM COBPEMEHHON HAyYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTHYECKOU 1€SITEIbHOCTU

Jmonen

10.2

Y4uTbIBaTh TPaHUIBl MPUMEHEHHS HU3YYCHHBIX  (PU3UYECKHX
MoOJIeJIel: MaTepHallbHasl TOYKAa, WHEpIMalIbHas CHCTeMa OTCuéra,
a0COIOTHO TBEPIIOE TEINO, UICANBbHBIN ra3; MOJENIN CTPOCHUS T'a30B,
KUAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN 2NMEKTPUUECKUN 3aps] — MPpU

perieHnu GU3NIECKUX 3a1a4

10.3

Pacno3znaBath dusndeckue siBIeHUS (TPOIECCHI) U OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSPHO-KHHETHYECKOH TEOPHH
CTPOCHHS BEIIECTBA M JJIGKTPOJWHAMHUKU: DPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NMPSMOJIMHEHHOE JIBUKEHHE, CBOOOTHOE MaJIeHHe
TeJ, JBM)KEHUE IO OKPYXHOCTH, MHEpLUs, B3aUMOJCHCTBHE Tell;
nuddy3usi, OpOYHOBCKOE JBMIKEHHE, CTPOEHUE JKUJKOCTEH W
TBEPABIX Tel, H3MEHEHHe 00béMa Ten NpU HarpeBaHUU
(oxJ1aXk/IeHnH), TEIUIOBOE paBHOBECHE, HMCIapeHHe, KOHAEHcalus,
MJIaBJICHUE, KPUCTAIU3AlMs, KUIEHHWEe, BIAXHOCTh BO3AYyXa,
MOBBIICHUE [IaBJICHHS Ta3a NpPH €ro HarpeBaHWH B 3aKPHITOM
cocyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHHUS rasa B

H3o0Iponeccax; 3JCKTpU3aus T, B3aUMOJICHICTBUE 3apgaa0B

10.4

OnucelBaTh MEXaHMYECKOE JIBKEHUE, WCIONb3ysd (u3nueckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIA, HWMIYJbC Tella, KUHETHYeCKas DJHEpIus,
NOTEHLIMAJbHAsT SHEprusi, MexaHuueckas paldoTa, MeXaHWYecKas
MOIIHOCTb; NpPH ONHUCAHUM IPABUIBHO TPAKTOBaTh (PU3HUECKHI
CMBICJI HUCHOJb3YyEeMBIX BEJIMYMH, MX OOO3HAYEHHUS W EIUHUIIBI,
HaXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY

C ApYI'MH BCIWYNHAMHA




10.5

OnuceiBaTh HM3Y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC
SIBIICHUS, HCIOJB3ys (U3MUYECKUE BEIMYMHBI: JIaBJICHUE Tasa,
TEeMIeparypa, CpeAHss KHHETHYECKas DJHEPrusi XaoTUYECKOIro
JBYDKEHHUS MOJICKYJI, CPEIHCKBaJpaTHYHas CKOPOCTb MOJICKYII,
KOJIMYECTBO TCIUIOTHI, BHYTPEHHss OSHeprus, paboTa Ta3a,
KOd((PUIMEHT TOJE3HOr0 NEWCTBHS TEIUIOBOIO JIBUTATENs; IPHU
ONMUCAaHWKM  TPABWIBHO  TPAaKTOBaThb  (DU3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUCHHS W CIUHUIIBI, HAXOJUThH
(bopMyJibl, CBS3BIBAIONIME JAHHYIO (U3MYECKYIO BEIMYUHY C

APpYyTUMHA BCIIMYNHAM

10.6

OnucelBaTh HM3y4YEHHbIE 3JEKTPUUYECKHE CBOWCTBA BEILECTBA U
DIIEKTPUYECKUE SBICHHUA (TIPOLIECCHI), HWCHOIB3Yys (pusmueckue
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsii,  JJIEKTPUYECKOE  TOJE,
HaIpsOHKEHHOCTDh I10JIA, IIOTEHLHAJ, Pa3HOCTb IOTCHLUAJIOB; IIpU
OIIMCAaHWM  INPABWIBHO  TPAKTOBATh ¢uznyeckuif  CMbICI
UCIIOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHUS M €IMHUIIBI, YKa3bIBATh
(bopMyIbl, CBSA3bIBAIOLIUE JAHHYIO (PU3UUECKYIO BEIUYHHY C APYTUMU

BCINYHNHaAMH

10.7

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HCHOIb3Ys
¢du3nyeckre 3aKOHbI U MPUHLUIBL 3aKOH BCEMUPHOTO TAroTeHus, |,
I u 11 3axons! Hpr0TOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOM SHEPTrHH,
3aKOH COXpaHEHUS UMITYJIbCa, IPUHIUI CYTIEPIO3UIINH CUJT, TPUHLIUIT
paBHOINpPABUS HHEPUMAIBHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeHel KMHETUYECKOW SHEPruu TEIUIOBOTO JIBUKEHHSI MOJIEKYJ C
a0COJIIOTHOM TeMITepaTypoH, MepBbIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHs DJIEKTPUYECKOro 3apsna, 3akoH KyioHa; mpu 3TOM
pa3nnyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCKOe

BbIpaXEHHE U yCIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NPUHIUIBI JEHCTBHUS MAaIIWH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS UX 0€30MacHoro

HCIIOJIb30BaHUsA B HOBC@)IH@BHOﬁ KHU3HU

10.9

BEITIOTHATE IKCTIEPUMEHTHI TT0 UCCIICAOBAHUIO (PM3UICCKUX SBICHHHA
U TIPOIIECCOB C MCIIOJIb30BAHMEM TPSIMBIX U KOCBEHHBIX M3MEPEHHIA;
pu 3ToM (OPMYIHPOBATH IPOOIEMyY (3a1a4y) U THIIOTE3Y y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIJIO0KEHHOTO

000pyAOBaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI




10.10

OcymiecTBiIATh OpSMbIE U KOCBEHHBIE HM3MEPEHHS (U3NYECKHUX
BEJIMYMH; TP 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHS H

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKH HOFpGIHHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIy (PU3NYSCKUMH BEIUYMHAMH C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHH; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHpPOBATh pPE3YyJIbTaThl IOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETTMYHH B BHJIC TAOIHI] U TPaQHKOB, ACTIATh BBIBOIBI 110

pe3yJibTaTaM UCCIIeA0BaHUs

10.12

CobOmromate mpaBmiaa 0e30MacHOrO Tpyna TNpU  IPOBEICHUH
UCCIIEIOBaHUM B paMKax ydeOHOro »JKCIEpUMEHTa, Yy4eOHO-
HCCIIEI0BATEIbCKON M MPOEKTHON JEATEIbHOCTH C MCII0JIb30BaHUEM

M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemarp pacu€rHble 3a/1auu ¢ SBHO 33JaHHON (PU3MYECKON MOMAEIBIO,
UCTIONB3YS (DU3MUECKHE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaIH3a
VCIIOBUSL 3a/J1a4ydl  BBIOMpaTh (PHU3UYECKYI0 MOJECNb, BBIICIATH
bu3HYecKre BeTHMYUHBI U (POPMYIIBI, HEOOXOIUMBIC IS €€ PeIIeHus,
MPOBOJUTh pPacy€Tbl M OLEHHUBATh PEAIBHOCTh IOJIYYEHHOI'O

3HA4YCHUA (1)1/1314%01(0171 BCIIMYHUHBI

10.14

Penrate Kau4C€CTBCHHBLIC 3aJadu: BBICTpAanBAaTh JJOTN4YCCKHU
HCIIPOTHUBOPCUUBYIO LICTIOYKY paCCY)K,Z[eHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC

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

10.15

Hcnonb30BaTh NOpU  pELIEHUH Y4YeOHBIX 3aJjad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHUHU [UIsl IMOMCKA, CTPYKTypUpPOBaHMS,
MHTEPIIPETAllMU U TPEJCTABICHUSI YUYEOHON M Hay4HO-TIOMYJISIPHOM
UHpOPMaLKH, TOTYYEHHON U3 Pa3IMYHBIX UICTOUHUKOB; KPUTUYECKH

AHAJIU3UPOBATDH MMOJTYy4YaCMYIO I/IH(I)OpMaI_II/IIO

10.16

[TpuBOANTE MpHUMEpPHI BKJIAJa POCCUHCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonk30BaTh TEOpeTUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN
KU3HM N1 oOecrieueHusi O€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMd U TEXHMYECKHMHU YCTPOMCTBaMH, JUIsl COXPaHEHUs
3I0pPOBbSI M COONIOJICHHUSI HOPM JKOJIOTUYECKOTO TIOBEACHUS B

OKpY’KaIoIIeH cpene

10.18

PaboTats B rpyme ¢ BEIIOIHEHUEM Pa3IMYHBIX COLUATIBHBIX POJICH,
IUTAHUPOBaTh  pabOTy TPYMIbI, palMOHAIBHO  PpaCHpPEeNiTh

00SI3aHHOCTH H IJIaHUPOBATh MOCATCIBHOCTE B HCECTaHAAPTHBIX




CUTyalusiaXx, aICKBATHO OLCHHBATL BKJIAJ KaAXKAOT0 U3 YYaCTHHUKOB

IPYIIIBI B PELIEHUE pacCMaTpUBAEMOM IpOOIEMbl

11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

111

JleMoHCTpHpOBaTh Ha TpUMEpax poJib M MecTo (U3UKH B
(GbopMUPOBaHUM COBPEMEHHON HAyYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU AESITEIIbHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

VY4uuThIBaTh T'PaHMLbl MPUMEHEHHs M3YYEHHBIX  (U3UYECKUX
MOJEJICH: TOYEUHBIN JIEKTPUYECKUM 3apsij, AepHas MOJEIb aTOMa,

HYKJIOHHAs1 MOJIEJTb aTOMHOTO sI/Ipa MPH PeIIeHUH (PU3NIECKUX 3a/1a9

11.3

PacnioznaBath (husznyeckue siBieHUs (IPOIECChl) U OOBIACHATH UX HA
OCHOBE 3aKOHOB DJJIGKTPOJMHAMUKM U KBAaHTOBOW  (pu3MKu:
ANIEKTpUYECKasi IMPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMUMHUYECKOE,
MarHMTHOE  JI€UCTBUS  TOKAa,  B3aUMOJEHCTBUE  MArHUTOB,
AIIEKTPOMAarHWTHas WHAYKLIMS, JEHCTBHE MAarHUTHOrO TMOJds Ha
MPOBOAHMK C TOKOM WM ABWXKYLIMICS 3apsisi, 3JIEKTPOMAarHUTHbBIE
KosiebaHHUs W BOJHBI, MPSIMOJIMHEHHOE pacnpocTpaHEHHe CBeTa,
OTpakeHHe, IpeloMJeHHe, UuHTepdepeHus, Iuppakuus Hu
MOJIIpU3alus CBETA, AUCIIEPCHs CBETa, (POTOINEKTpHUUECKUN AP deKT
(botordexT), cBeTOBOE naBiIeHWE, BOSHUKHOBEHHE JIMHEMUYATOTO
CIEKTpa aToOMa BOJOPOAA, €CTECTBEHHas W MCKYCCTBEHHas

pPaanoOaKTUBHOCTDb

11.4

OnucelBaTh M3y4EHHBIE CBOMICTBa BeHIECTBA (DJIEKTPUUECKHE,
MarHUTHBIE, ONITUYECKHE, ITEKTPUUECKYIO TPOBOJUMOCTD Pa3IN4HbIX
Cpell) U DJIEKTPOMArHUTHbBIE SIBIE€HUSA (TPOLECCHI), HCIOJIb3YS
¢dusznyeckue BENUYMHBL: JJEKTPUYECKUH 3apsl], CHila TOKa,
NIEKTPUYECKOE  HANPSHKEHHE, DJIEKTPUUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHrmanoB, JJC, padora Toka, HHAYKIHS MarHUTHOTO
nois, cuwia Amnepa, cuia JlopeHna, MHIYKTMBHOCTh KaTyUIKH,
SHEPIus DJEKTPUYECKOI0 MU MAarHUTHOTO IOJIeH, MepUuo] U 4acToTa
KoJIeOaHUH B KOJIeOaTeIbHOM KOHTYPE, 3aps/l U CHJIa TOKA B IPoLIecce

FapMOHMYECKHX  DJICKTPOMArHUTHBIX  KosneOaHuii,  QokycHoe




pPacCTodHNUC U ONTHYCCKAA CWJia JIMH3BI; IIPU OMUCAHUU IIPABUIIBHO
TPAKTOBATH (1)I/I3I/I‘ICCKI/II71 CMBICJI HCHOJIb3YCMBIX BCIIMYUH, HUX
0003HAUYEHHUS H CAWHUIBI; YKa3bIBaTb (bOpMy.]'IBI, CBA3bIBAIOIIHNC

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU

115

OnuceiBaTh  HM3y4YEHHBIE KBAaHTOBBIC SIBICHHMS U IPOLECCHI,
UCIOJb3Ys (PU3MUECKHE BEIUYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJIHBI U YaCTOTa CBETA, YHEPTUS U UMIYJIbC (POTOHA,
IIEpHO/JI TIOJypaciajia, SHEPIrus CBS3H ATOMHBIX sII€p; IPU OIUCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKUH CMBICH  HCIOJIb3yEMbIX
BEJIMYMH, HUX OOO3HAUEHUS M EeIAUHMLBI; YKa3blBaTh (HOPMYJIBL,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIMYUHY C JIPYTHMH

BEIWMYMHaAMU, BBIYHUCIATh 3HAYCHUC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

AHamm3upoBaTth (U3NYCCKUE TPOLECChl M SBIICHUS, HCIIOJIB3YS
¢u3MvecKkue 3aKOHBI M NPUHOUIBL 3akoH OMa, 3aKOHBI
MOCJICIOBATEILHOTO W IMApaLUICIbHOTO COSAUHEHUS IPOBOIHHKOB,
3akoH JIxxoyns — JleHIia, 3aK0OH 31eKTPOMarHuTHOM WHIYKIIUH, 3aKOH
MPSIMOJIMHEMTHOTO  PaclpOCTpaHEHUsT CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI IPEJIOMIIEHUSI CBETa, ypaBHEHHE OWHINTEHHA ais
dorordderra, 3aKOH COXpPAHEHHS HHEPTUU, 3aKOH COXPaHEHHS
MMITYJIbCAa, 3aKOH COXPAaHEHHUs >JIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHUsT MacCoOBOTO 4YHWCIa, TOCTyJarsl bopa, 3akoH
pPaaMOaKTUBHOIO pacraja; IMpd ITOM pas3inyarh CIOBECHYIO
GbOopMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BHIPAKECHHE U YCIOBUS

(rpaHuILIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HAIllpaBJICHUEC BCKTOpa HWHAYKIUHW MArHuTHOI'O I10JIA

MMPOBOAHUKA C TOKOM, CHJIBL AMnepa H CUJIbI HopeHua

11.8

CTpOI/ITB n OIIMChIBATb I/I306pa)KCHI/IC, co3agaBacMo€ IIIIOCKHUM

3€pKajoM, TOHKOW JINH301

11.9

BBINONHATE SKCIIEPUMEHTHI [0 UCCIIEAOBAHUIO (PU3UUECKUX SBJICHHH
U TIPOLIECCOB C UCMOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEPEHUH;
pu 3TOM (OpMYIUPOBATH MPoOIIeMy (3a7a4y) U THIOTE3y y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEUIOKEHHOTO

060py,£[0BaHI/ISI, MPpOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI

11.10

OcymuiecTBiATh NpsIMBIE W KOCBEHHBIE HU3MEpPEHHsS] (PU3NYECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTHUMAIIBHBIA CIIOCOO M3MEpPEHHS U

HCIIOJB30BaTh N3BCCTHBIC MCTOJbI OLICHKHU HOFpCLHHOCTGfI I/I3MepeHI/II71




11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C UCTIOIB30BaHUEM
OpSIMBIX HU3MEPEHUM; NpU ITOM KOHCTPYHpPOBaTb YCTaHOBKY,
bukcupoBaTh pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MUECKHUX
BEJIMYMH B BUie TaOIUI] U rpauKoB, IeJaTh BHIBOJIBI IO pe3yibTaTaM

HUCCICI0BaHUA

11.12

CoOmromate mpaBwiia 0€30macHOrO TpyJa IpH  HPOBEACHUU
UCCIIEIOBAaHMI B paMKax y4eOHOTO OSKCHEPHUMEHTa, Yy4eOHO-
MCCIIEIOBATENIbCKON M MPOSKTHOM I€ATEIbHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOICTB U 1a60paTOpHOro 000pyA0BaHUS

11.13

Pemrate pacu€THbie 3a/1a4M C SIBHO 33/1aHHON (PH3MUECKON MOJEIBIO,
UCTONb3ysl (PU3MYECKHE 3aKOHBbl M MPHUHIMIIBI, HA OCHOBE aHAJIN3a
yCIOBHS 3aJaud  BbIOMpaTh (PU3MUECKYI0 MOJAEIb, BBLACIATDH
¢du3nveckre BeMUIUHBI U (HOPMYITBI, HEOOXOIUMBIE /IS €€ PEeIICHHS,
IPOBOAMTH pacu€Thl U OLEHUBATh pPEAIbHOCTh IOJIYYEHHOIO

3Ha4YCHUA (1)1/131/1‘1601(0171 BCJIMYHMHBI

11.14

Pemrats Ka4C€CTBCHHBLIC 3aJa4du: BBICTpanBaThb JOTHUYCCKH
HCIIPOTHUBOPCUUBYIO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/IquKI/Ie SABJICHUA

11.15

Hcnonp30BaTh NpU  pELIEHMH Y4YeOHBIX 3aJjau COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JUIsl TIOUCKA, CTPYKTYPHPOBAHUS,
MHTEPIIPETAllMU U TPEJCTABICHUsI YUYEOHON M Hay4HO-TIOMYJISIPHOU
uH(pOpMaLKH, MTOJIyYEHHON U3 Pa3IMYHbIX UCTOUHUKOB; KPUTHUYECKU

AHAJIU3UPOBATDH MMOJIYYaCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSACHATH MPUHILIMIIBI IEUCTBUS MalINH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3iavyaTh YCIOBHS UX O€30MAaCHOTO HCMOJIb30BAaHUS B

OBCEIHEBHOMN KU3HU

11.17

[TpuBOANTE MpHUMEpPHI BKIAAAa POCCUHCKUX M 3apyOEkHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MIPOIIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

11.18

Hcnonk30BaTh TEOpeTUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN
KU3HM N1 oOecrieueHusi O€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMd M TEXHUYECKUMHU YCTPOMCTBaMH, [UJIsl COXPaHEHUs
3I0pPOBbSI M COONIOJICHHUSI HOPM JKOJIOTUYECKOTO TIOBEACHUS B

OKpY’KaIoIIeH cpene

11.19

PabGotaTh B rpyIme ¢ BBIOJHEHHUEM PA3IMYHBIX COLHATIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYNNbBI, PALMOHAIBHO  paclpenessTh

0053aHHOCTH U IJIAaHUPOBATh ACATCIBHOCTE B HCCTAaHAAPTHBIX




CUTyallUAX, aACKBATHO OLCHHUBATH BKJIAA KaXIOro M3 YYAaCTHUKOB

IPYIIIBI B PEIICHUE pacCMaTpUBAaEMOM MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3nena

Kox
[POBEPSAEMOTO
JIIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®u3uka — Hayka o mpupoje. HayuHsle MeTOAbl MO3HAHUA
OKpy’karliero mupa. Ponb skcnepumeHTa W TEOpUH B

MpoLIecCce MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (hU3HKE

1.2

MopenupoBanue (PU3MYECKUX SIBICHUH W IPOIECCOB.
Hayunble runores3sl. PuU3MYECKHE 3aKOHbI W TEOPHHU.
['panuIbl MPUMEHUMOCTH (U3HYECKUX 3aKOHOB. [IpuHIMM
cooTrBeTcTBUS. Ponb m Mecto ¢usuku B (POpMHUPOBAHUM
COBPEMEHHOI HAy4yHOM KapTHHBI MHpA, B MPAKTHUUYECKOU

NEeITEeILHOCTH JII0IEH

MEXAHUKA

##HPari#KMMHEMATHUKA

211

MexaHu4deckoe JABHKCHUC. OTHOCUTEIIBHOCTD

MeXaHH4YecKoro aBrxkeHus. Cucrema orcuéra. Tpaekropus

212

[Tepemernienue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAS
CKOPOCTh) ¥ yCKOPEHUE MaTepUaIbHOM TOYKHU, UX TPOEKIIUU
Ha OCH cUCTeMbl KoopauHaT. CIIOK€HHE NEPEMEIICHUN U

CJIOKCHHUEC CKOpOCTCfI

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE  IPSMOJIMHENHOE
neuxkenue. ['paduku 3aBUCMMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTU U IIEPEMEILECHNS MaTepUaIbHOM TOUKU OT

BPEMEHHU

214

CBoOoaHoe magenue. Y cKopeHrue CBOOOHOTO TaICHHS

2.15

KpuBonuneitHoe pnBuxkeHue. PaBHOMEpHOE JIBUKEHHUE
MaTepUaIbHON TOYKH 10 OKPY’KHOCTHU. YTJIOBas CKOPOCTb,
JINHEHas CKOpOCTb. [Tepuon u 4acToTa.

[leHTpOCTpEMUTEIIEHOE YCKOPEHUE




2.1.6

TexHuueckue  yCTpOWCTBA:  CIIMAOMETP,  JBH)KCHHE

CHapsAO0B, LHCIIHBIC U pEMEHHBIC IIEPEaaAYN

2.1.7

[IpakTnyeckue paboTel. MI3MepeHre MrHOBEHHOM CKOPOCTH.
Hccnenosanue COOTHOULICHUS MEXIY Iy TSIMH,
IIPOMJCHHBIMU TEJIOM 3a IIOCJIECIOBATCIIBHBIE pPAaBHBIE
IIPOMEKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUYKEHUU C
Ha4YaJIbHOM CKOPOCTBIO, paBHOW HYJIO. I3yuenune nBuxeHus
HIapUKa B BS3KOW KUAKOCTH. V3yueHue NBMKEHMS Tena,

6p01HeHHOFO T'OPU30OHTAJIbHO

2.2

##HPari#H## IMHAMUKA

221

[Ipunmun otHocutenbHocTH [anmuiies. IlepBblid  3akoH

Herorona. IHepuuanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHnun cynepno3unuu cui

2.2.3

Bropoi1 3akon HplooTOHa 11 MarepuanbHONM TOYKU B
unepuuansHoil cucteme otcuéra (MCO). Tperuit 3akoH

Hrrotona AJId MaTCPUAJIBHBIX TOYCK

224

3akoH BcemupHoro taroteHus. Cuia Tskectu. llepas

KOCMHUYCCKast CKOPOCTh. Bec Tena

2.25

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cumna TpeHMs CKOJIbXEHUS U
cuna TpeHus nokos. Koapduument Ttpenus. Cuna

COIIPOTUBJICHU ITPU ABUKCHUU TCJIa B )KUJKOCTU UJINA I'a3¢

2.2.7

HOCTyrIaTeJ'ILHOC U BpallaTCIIbHOC IBUKCHUC a0COJIFOTHO

TBEPIOrO Tesa

2.2.8

MOMEHT CHIJIBI OTHOCHTEIBHO OCH BpaliCHus. IIneuo cuiel.

VYcnosus paBHoBecus TBEpaoro tena B MCO

2.29

Texnuueckue yCTpOf/'ICTBaI OAIIHUITHUKH, JABHKCHUC

HNCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTunueckue pabotsl. M3yueHue aBmxeHus Opycka Mo
HAKJIOHHOM IUIOCKOCTU TOJ JE€HCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHII yIPYroCcTH,
BO3HHUKAIOMIUX B J1e(OPMHUPYEMOIl NPYKUHE U PE3UHOBOM

obOpasme, ot BenuumHBl MX naedopmanuu. MccnenoBanue




yCIIOBUM pPaBHOBECUs TBEPAOIO Tela, HMEIOLIEro OCh

BpallCHUA

##HPar###3AKOHbBI COXPAHEHNMA B MEXAHUKE

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CUCTEMBbI MaTCpHaJIbHBIX

23.1 ToYeK. VIMITyNIbC CHUJIBI M N3MEHEHHE UMITYJIbCa Tela
3akoH coxpaHeHuss umnyisca B HMCO. PeaktuBHoe
2.3.2
JIBUKCHHE
2.3.3 PaGora cuibl
2.34 MOILIHOCTE CHIBI
235 Kunernueckast sHeprus matepuaibHoi Touku. Teopema o
o KMHETUYECKOUN SHEPIUn
[orennmaneHast sHeprus. [loTeHIMaNbHAS SHEPTHS YIPYTO
23 2.3.6 nedopMuUpoBaHHON TpykuHBL. [loTeHlManbHas SHEPrus
Tesa BOJIM3U MOBEPXHOCTH 3eMIIH
[ToreHnmansHble ¥ HEMOTEHIMAIBHBIE CUJIBI. CBSI3b PabOTHI
937 HEMOTEHIUATIbHBIX CHJI C HM3MEHEHHEM MEXaHHYEeCKOH
o SHEPIUH CHCTEMBI TeJ. 3aKOH COXPAaHEHHUS MEXaHWYECKOH
SHEeprun
2.3.8 Ynupyrue u Heynpyrue CTOJIKHOBEHMS
239 TexHuueckue yCTpOHCTBa: MABM)KEHHE pAaKET, BOAOMET,
o KOTIep, MPYKUHHBIA TTHUCTOJIET
[IpakTrueckue paboTel. M3ydeHue cBSI3u CKOPOCTEH TN pH
2.3.10 Heymnpyrom ynape. MccnenoBanue cBsizu pabOThI CHIIBI C
M3MEHEHHEM MEXaHHUECKOW YHEPTUH Tela
3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE  TIOJOXKEHHS  MOJEKYJISIPHO-KMHETHIECKOM
311 teopuu. bpoyHoBckoe nBmwkenue. Huddysus. Xapaxrtep
a1 JIBVDKEHUS M B3aUMOJICHCTBHSI YaCTHUI] BEIECTBA
' 3.1 Mopgenu cTpoeHHs Ta30B, KUIKOCTEH W TBEPABIX TEI M
o 00BsICHEHNE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX MOJIENIeH
313 Macca wmonekyn. KommnuectBo BemiectBa. IloctosiHHas

ABorazipo




3.14

TermoBoe paBHOBecue. Temmeparypa U €€ H3MEpPEHHE.

[lIxana remnepatyp Llenbcus

3.15

MOI[CJ'IB nacaJbHOIro rasa. OcHOBHOE YpaBHCHUE

MOHGKYHHPHO-KHHGTHHGCKOﬁ TCOpHU UJCATIBHOI'O Ira3a

3.1.6

AOcomroTHass ~ TeMIeparypa  Kak ~ Mepa  CpeaHeu
KHMHETUYECKOW IHEPrUH TEIIOBOTO JABM)KEHHUS YaCTHI] rasa.

[[Ixana remnepatyp KenpBuna

3.1.7

Vpasuenue Knaneitpona — Menneneena. 3akon JlaibToHa

3.18

I'azoBbie 3akoHBI. M3omporecchl B HICaIbHOM Tra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpMa, U30X0pa,

n3obapa

3.19

TexHudeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktuyeckne paboTbl. M3mepeHme Macchl BO3JyXa B
KJIacCCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH MEXIY

mapaMeTpaMu COCTOSAHUA pa3pCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJAMHAMUKN

3.21

TepmoauHamuueckass cuUCTeMa. BHYTpeHHSs DHEPrus

TepMOHHHaMquCKOﬁ CHCTEMBI M CLIOCOOBI €€ N3MEHEHUS

3.2.2

KomnnyectBo Ttemnotsl u pabota. BHyTpeHHss sHeprus

OJHOATOMHOI'O HACAJIBHOI'O Ira3a

3.2.3

Buael Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIMS,
n3nydeHue. TertoéMKOCTh Tena. Y AenbHas TEIIOEMKOCTh

BCIIICCTBA. PacuéT kommdecTBa TEIIOTHI IIpu TeIIonepeaade

3.24

[lepBb1il 3akOH TepMoaMHAMMKHU. lIpuMmeHeHue mnepBoro
3aKOHa TEPMOJAMHAMHMKHM K u3ompoueccaMm. I'paduueckas

MHTepIpeTanus paboThl rasa

3.2.5

TenmoBbie MammHbl. [IpUHIUIBI  TEWCTBUSI  TEIJIOBBIX
MamvH. [IpeoOpa3zoBaHusl SHEPTUU B TEIJIOBBIX MAIIMHAX.
Koadpdumnment mnonesnoro neiicteus (mamee — KIIJI)

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

3.2.6

Bropoit  3akon  TepmoauHamuku. — HeoOpaTumocTb
mpoueccoB B npupoge.  TemnoBele  aBUTATENU.

DKosornyeckre npooaeMbl TEIIO3HEPTETUKH




TexHudeckue  yCTpPOWCTBA:  JBHUrareilb  BHYTPEHHEIO

3.2.7
Cropanus, ObITOBON XOJOJUIBHUK, KOHTUIIHOHEP

328 [IpakTuueckue paboTHI. N3zmepenne yAEIbHON
TEIUIOEMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

INEPEXO/IbI

[TapooGpazoBanue u KoHaeHcaus. Mcrnapenue u KUmneHue.

3.3.1 VYnaenbHast — Temuora  mapooOpa3oBaHMsA.  3aBUCHMOCTH
TeMIIepaTypbl KUIICHUS OT JaBJICHUS
3392 AGcostoTHasT M OTHOCHUTEJbHAs BJIAXHOCTh BO3JyXa.
o Haceiennsiit nap
Tépnoe teno. Kpucramnuueckue u amopdHble Tena.
3.3.3 AHU30TpOnUs CBOWCTB KpHUcTaioB. JKuakue KpuUCTaJLIbl.
3.3
CoBpeMeHHbIE MaTepHallbl
334 [ImaBnenne ¥ KpUCTATM3alMsa. YJAelbHas TeIUIOTa
o riaBneHus. CyOaumanus
3.35 VYpaBHeHHe TEII0BOro 6anaHca
TexHuueckue ycTpoOHCTBAa: TUTPOMETP M ICUXPOMETD,
336 KaJOPUMETP, TEXHOJOTMH TOJYYCHHUS COBPEMEHHBIX
o MaTepuagoB, B TOM YHCJIE€ HAHOMAaTepHaloB, U
HAaHOTEXHOJIOTHH
3.3.7 [IpakTuueckue padboTsl. I3MepeHue BIa)XHOCTH BO3ayXa
4 DJIEKTPOAMHAMUKA
##HPar## O JIEKTPOCTATHUKA
411 OnekTpu3anusi Tel. OJEeKTpudeckuil 3apsan. [IBa Buga
o ANEKTPUIECKHX 3apsI0B
41.2 [IpoBOAHMKY, TUANEKTPUKH U NTOTYIPOBOIHUKH
4.1 4.1.3 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
41.4 B3aumonerictBue 3apsoB. 3akoH Kynona
Onexrpuueckoe mnoine. HampsykEHHOCTh 3IIEKTPHUYECKOIO
415 nonst. [lpunnun cynepno3unuu. JInHUM HanmpsHKEHHOCTH

QJICKTPHUYCCKOIO I10JIA




PaGora cun oanekTpocraruueckoro mois. [loTeHmmar.

4.1.6
Pa3zHocTh noTeHnManoB
417 IIpoBOIHUKY U AUBNEKTPUKH B HOCTOSIHHOM 3JIEKTPUUECKOM
o nosie. JluaaekTpudeckas IpOHUIAEMOCTb
ONEeKTPOEMKOCTD. Konpnencarop. OneKTpOEMKOCTh
4.1.8 TIJIOCKOTO KOHJIEHCATOpA. DHeprusi  3apsHKEHHOTO
KOHJIEHCATOpa
TexHu4eckue yCTPOMCTBA: DIIEKTPOCKOIL, 3JIEKTPOMETD,
419 JIEKTpOCTaTUYECKast 3alIuTa, 3a3eMJICHHE
o NMEKTPONpUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYUHBII
IIPUHTEP
4110 [Ipaktuyeckue paboTbl. M3mepeHue 3IEKTPOEMKOCTH

KOHJICHCATOpa

4.2

HHHPar##H#TIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX
421 VYcnoBusi CylecTBOBaHMSI MOCTOSIHHOTO BIIEKTPUUYECKOTO
o toka. Ucrounnku Toka. Cuna Toka. [locTossHHBIN TOK
4.2.2 Hamnpspkenune. 3akon Oma a1 yyacTka 1enu
423 DNEeKTPUUYECKOE COMTPOTUBIICHHE. Y IETbHOE COMTPOTHUBIICHHE
o BEILIECTBA
424 [TocnenoBarensHoe, napajuieiabHOe, CMEIIaHHOE
o COCIMHEHHE MPOBOTHUKOB
4.2.5 Pabora anexkrpuyeckoro Toka. 3akoH J[xoyns — Jlenua
4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA
anexTpoaBwkymas cuna (manee — I/IC) m BHyTpeHHEe
4.2.7 CONMPOTHUBIIEHNE MUCTOYHUKA TOKA. 3akOoH Oma JJIsl MOJHOU
(3aMKHYTOM) AyekTprdeckoit memu. KopoTkoe 3aMbIkanme
ONeKTpoHHAss  MPOBOAMMOCTh  TBEPABIX  METAJUIOB.
4.2.8 3aBUCUMOCTh CONPOTHUBJICHUS METAILUIOB OT TEMIEPATYPHI.
CBepXIpoBOAMMOCTh
429 DJIEKTpUYECKUH TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX

IIy4KOB




[TonynpoBoAHUKHY. CoOcTBeHnHas u IIpUMeECHas

4.2.10 MIPOBOIMMOCTD MOJTYIPOBOAHUKOB. CBOMCTBA p-n Mepexo/ia.
[TorynpoBOAHUKOBEIE PUOOPHI
4211 DONEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DIEKTPOIUTHYECKAS
o JUccoLUanus. JIeKTPOIIN3
Onektpuueckuii TOK B razax. CaMOCTOATENbHBIA H
4.2.12 HECaMOCTOSITENIbHBII paspsa. Paznnunsie THUIIBI
camMoCTOosITeNbHOTO paspsaa. Monuus. [lnazma
Texnuyeckue  yCTpoOiCcTBa:  aMImepMerp, BOJBTMETD,
peocTaT, HCTOYHHUKH TOKa, 3JIEKTPOHArpeBaTeJIbHbIE
4.2.13 MPUOOPHI, DJIEKTPOOCBETUTEIBHBIC TPUOOPBI, TEPMOMETP
CONPOTHBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI H
(hOTOPE3UCTOPHI, TOTYNPOBOJHUKOBBINA U0/, TaTbBAaHUKA
[IpakTnueckue paboTHL. Nzyuenue CMEIIaHHOTO
ey COEIMHEHUS PE3UCTOPOB.
N3mepenne DJIC HCTOYHMKA TOKA U €ro BHYTPEHHETO
conpotusiieHus. Habmonenue anexrponusa
11 KJIACC
Kon
Kon nposep
S1eMOro IIpoBepsiemble 3j1€eMeHTHI COIEPKAHUS
pasnena
3J1eMeH
Ta
4 OJIEKTPOAMHAMUKA
##H#HPart##MATHUTHOE I10OJIE. DJIEKTPOMATHUTHA A
NHAYKIUA
[TocTossHHBIE ~ MarHUTH.  B3auMMOJEHCTBHE  MOCTOSHHBIX
43.1
MarHUTOB
4.3 MarnutHoe none. Bekrop marHuTHOW MHIyKUud. [IpumHnmn
432 cynepno3uiuu. JInauu MarauTHON uHAyKIuU. KapTuHa nuauii
MarHUTHOM MHIyKIUU TOJIS TOCTOSIHHBIX MarHUTOB
MaruutHoe 1noJjie MpoBOAHUKA ¢ TOKOM. KapThHa JUHUN TOJISt
433 JUIMHHOTO TPSIMOTO TMPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO




IPOBOJAHMKA, KaTyllku ¢ TokoM. OmnbiT  Opcrena.

B3aHMOH€ﬁCTBH€ IMPpOBOIHHUKOB C TOKOM

434 Cwita Amniepa, €€ MOJlyJib U HalPaBIICHHUE

Cuna Jlopenua, e€ Moaynab M HampaBieHue. JIBuxkeHue
435 3apsHKCHHON YaCTHUIIBI B OJHOPOTHOM MarHUTHOM 1oie. PaboTa

cuibl JlopeHia

4.3.6 SIBneHME 2IEKTPOMarHUTHOM UHIyKIUU
4.3.7 [ToTok BekTOpa MArHUTHON UHIYKIIMH
4.3.8 O/1C unayKiuu. 3aKOH JIeKTPOMarHuTHOM UHAyKIuu Papajes

BuxpeBoe anexkrtpuueckoe mnone. IJC uHAyKUMH B
439 MPOBOJHUKE, ABHKYILIEMCS NOCTYNAaTEIbHO B OJIHOPOAHOM

MAarHuTHOM IIOJIC

4.3.10 [IpaBuio Jlenna

NHIyKTUBHOCTS. SIBnenue CaMOUHIYKILIUH. SJIC
4.3.11
CaMOMHTyKITUU
4.3.12 OHeprust MarHUTHOTO MOJISl KaTyIIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuueckne yCTpoHCTBA: MTOCTOSTHHBIC MarHUTEI,
4.3.14 AIIEKTPOMArHUTHI, AIIEKTPOJBUraTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTHII, WHITyKIIHOHHAS M1eYh
[TpakTdeckue padoThl. M3ydueHne MarHUTHOTO TIOJIS KaTYIIKU
¢ TokoM. MccrnenoBanue NeiCTBHS MOCTOSHHOTO MarHuTa Ha
4315 paMKy ¢ TokoM. MccienoBaHue SBIEHHS SIeKTPOMATHUTHOM
WHIYKIH
5 KOJIEBAHUA 1 BOJIHBI
###PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA
KonebarenbHast cUcTeMa. CBoOo1HBIE Kosie0aHusl.
5.11 ["apmonnueckue konebanus. Ilepwos, yacTora, amMImuTyna u
5.1 .
¢aza xoeOaHuit
5.1.2 [IpyxuHHBIA MagTHUK. MaTeMaTH4eCKUN MassTHUK
VYpaBHeHrue TapMOHHWYECKHX KojeOaHuil. KuHemarnueckoe u
>13 JTUHAMHUYECKOE OMMCAHUE KOJIeOATeTLHOTO IBUKCHHUS




5.14

[IpeBpareHye SHEPruu MPU TAPMOHUYECKHX KOJICOAHMSIX.
CBsI3b  aMIUTATYABl KOJICOAHWM WCXOJHOM BEIWYUHBI C

aMIUTUTYaMU KOJIeOaHUH e€ CKOPOCTH B yCKOPEHUS

5.15

Konebarenbupiit  koHTYp. CBOOOTHBIC JIIEKTPOMATHUTHBIC
Kojie0aHusl B HI€aJIbHOM KOJieOaTeIbHOM KOHTYpe. AHAaIorus
MEXKTy MEXaHUYCCKUMHU H AJICKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA OHEPIrUHM B HACAIBHOM KoJIeOaTeJIbHOM

KOHTYypE

5.1.7

BoiHy)keHHbIE ~ MexaHuyeckue — Kosebanus.  Pesonanc.
Pe3onancHast xpuBas. DBBIHY)XIEHHBIE DJIEKTPOMAarHUTHBIC

KoJiIeOaHus.

518

[Tepemennblil Tok. CHHYCOUJAIBHBIN IEPEMEHHBIN TOK.

5.1.9

MOIHOCT MEPEMEHHOTO TOKa. AMIUTMTY/THOE U JICHCTBYIOIIEE

3HAUYCHHUC CUJIbl TOKA U HAITPSXKCHUA

5.1.10

Tpancopmarop. IlpousBoacrBo, mepenaya u mnotpelrieHue
AIIEKTPUYECKOM  BHEpPruu. OKOJOTHYECKHE PUCKH  TpU
IIPOU3BOJICTBE INEKTPUYECKOU SHEPIHH. Kynstypa

HCIIOJIb30BAHUA DJICKTPOSHEPIUH B HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

TexHuueckue ycTpolcTBa: cedcMmorpad, 3SIEKTpUUYECKUN

3BOHOK, JIMHUHU 3JICKTPOIICpEaAayd

5.1.12

HpaKTI/IquKI/Ie pa6OTI>I. I/ICCHGJIOB&HI/IG 3aBUCUMOCTH TICPUOJa
MaJIbIX KOJieOaHUH I'py3a Ha HUTU OT JJIMHBI HUTU U MACChI
rpy3a. I/ICCJ'IC,Z[OBaHI/IC NEpEMCHHOTO TOKa B LCIIKM U3
IOCJICA0OBATCIBHO COCIMHEHHBIX KOHACHCATOpa, KaTyIIKW H

pesucropa

5.2

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHu4deckue BOJIHBI, YCJIOBUA PACHPOCTPAHCHUS. HCpI/IOI[.

521 CKOpOCTh pacnpoCTpaHeHUs W JJIMHA BOJIHBL. [lomepeuHbie u
IIPOJIOJIbHBIE BOJIHBI

5.2.2 #i##HPar##H## Nntepdepenius 1 mudpakiius MEXaHUIECKIX BOJIH

593 3Byk. CkopocTh 3ByKa. ' poMKkocThb 3ByKka. Bricora Tona. TemOp

3ByKa




5.24

3JI€KTpOMaI‘ HUTHBIC BOJIHBI. YcaoBus HU3JTyYCHHUA
QJICKTPOMAroHuTHBIX BOJIH. Biaumnas OpHUCHTAMA BEKTOPOB E,

B 1 v B 21eKTpOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CaoiicTBa AJIIEKTPOMATHUTHBIX BOJIH: OTpaXKeHUe,
nperoMiieHue, Moysgpu3anus, audpakuus, HHTEPPEepeHIus.

CKOpOCTB SJICKTPOMArdHMTHBIX BOJIH

5.2.6

[IIxana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue

QJICKTPOMAroHuTHBIX BOJIH B TCXHUKC U 6BITy

5.2.7

[IpuHIUIIBI  paguOCBsA3M M TENCBUACHUA. Paaumosoxarus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CpeJibl

5.2.8

TexHudeckue yCTpOMCTBA: My3bIKaJIbHBIE HHCTPYMEHTBHI,
yJIbTPa3ByKOBasl IUATHOCTUKA B TEXHUKE U MEIULMHE, pajap,

paauonpuéMHUK, TEICBU30p, aHTeHHA, TenedoH, CBY-meus

5.3

##HPar#H#OII TUKA

5.3.1

IIpssMOonMHEHOE pacnpOCTpaHEHHE CBETa B OJHOPOAHOM

cpene. JIyd cera

5.3.2

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpAaXXCHUS CBCTA. HOCTpOeHI/IC

M300pa’KeHNH B IUIOCKOM 3epKaie

5.3.3

[penomrienne cBeta. 3aKOHBI TIPEIOMIICHUS CBETAa. AOCOIOTHBIN

IMMOKa3aTeiib IMPECIOMIICHUA

5.34

IlomHoE BHYTPCHHEC OTPAXKCHUC. Hpe,ZLCJIBHHﬁ yroj ImoOJIHOTO

BHYTPEHHETO OTPAKEHUS

535

Hucnepcus ceeta. CrnoxxkHbli cocTaB 6enoro cera. L{er

5.3.6

ColOuparormue ¥ paccerBaroOIIve JHH3bI. TOHKas JUH3A.
@®oKkycHOE pPacCTOSHHUE M OINTHYECKash CUJIa TOHKOW JIMH3BI.
[Toctpoenue n3o00pakeHUid B COOMPAIOUINX M PACCEUBAIOIINX
auH3ax. DopMylia TOHKOM JIMH3BI. YBEJIWYEHHUE, J1aBacMoe

JIMH301

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONITHKH

5.3.8

WNutepdepentius cBera. KorepeHTHbIE WCTOYHHKHU. Y CIOBUSA
Ha6JIIOI[eHI/I$I MaKCUMYMOB u MHWHUMYMOB B
WHTEeP(EPEHIIMOHHOW  KapTUHE OT  JBYX  CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus csera. [ludpakumonHas pemeérka. YciaoBue

5.3.9 HaONIOZICHUST  TJIABHBIX ~ MAakKCUMYMOB  TpU  TaJeHUU
MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEHIETKY
5.3.10 [Tonspu3zanus cBeTa
TexHUYecKUe yCTPOWCTBA: OYKH, Jiyma, ¢oToanmapar,
53.11 MPOEKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
onTHkKa, TUPPAKIUOHHAS PEIIETKA, TOISPOUT
[TpakTdeckue padboTel. Mi3MepeHune mokas3aTess MpeIoMIICHUS.
5.3.12 HccnenoBanue cBOICTB n300pakeHi B inH3ax. HabmoneHnue

JUCIICPCHUHU CBCTA

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns [IPUMEHUMOCTHU KJIACCUYECKOU MEXaHUKH.

HOCTy.]'IaTBI TCOPHUU  OTHOCHUTCIIbHOCTHU! HWHBApUAHTHOCTb

01 MOJTyJIsl CKOPOCTH CBETA B BAKYyM€, IPUHLIUI OTHOCUTEIILHOCTH
OWHIITENHA
0 OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIeHHEe BPEMEHH U
6.2 COKpAIIEHNE JTHHBI
6.3 OHeprus ¥ UMIyJbC CBOOOIHOMN YaCTHUIIBI
CBsI3b MacChl € DHEPTUEH M MMITyJIECOM CBOOOTHOW YaCTHIIHI.
04 DHeprus MoKosi CBOOOTHON YaCTUIIBI
7 KBAHTOBAS ®U3UKA
##Par###JIEMEHTBI KBAHTOBOU OIITUKU
®otonsl. Dopmyna Ilnanka cBs3u 3Heprum (HoTOHA € €ro
rd 4acTOTOW. DHEPTUs U UMIYJIbC POTOHA
OtkpeiTe u wuccnenoBanue Qoroddpdexra. OnbiTer AT
12 CronetoBa. 3akoHbl poTorddexTa
7.1 VYpaBuenue DiinHmreiiHa g dorodddekra. «Kpachas
[ rparuma» Gporodrddexra
7.14 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.15 XHUMHYECKOE JEHUCTBUE CBETA
216 Texaudeckue  ycTpoicTBa:  (GOTOIIEMEHT, (OTONATUHK,

CoJTHEYHas OaTapesi, CBETOIUOT

7.2

CTPOEHUME ATOMA




Monens aroma Tomcona. OnbiTel Pesepdopnaa o

r2d HCCJIEIOBaHUIO CTpoeHUs aToMa. [1nanerapHast Mozenp aToma
[Toctynatel bopa. M3nydenue u morniomieHne (HOTOHOB IMpHU
7.2.2 [IEpPEX0/Ie aTOMa C OJTHOTO YPOBHSI 3HEPTUU Ha ApYyroil. Buuasl
cnekTpoB. CIeKTp ypOBHEH SHEpPruu aToMa Boopoaa
BonnoBeie  cBoiictBa  uyactuu. Bomnel e Bpoitns.
7.2.3 KopmyckymnsipHo-BomHOBON ayanu3M. udpakius 3IeKTPOHOB
Ha KpHUCTaJuIax
CrnoHTaHHO€ M BBIHYXJICHHOE H3IyuyeHUe. YCTPOHCTBO U
724 IPUHIHUI pabOTHI JIa3epa
Texnuueckue YCTpOMWCTBA: CHEKTpaIbHBINA aHanu3
125 (cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTEP
7.2.6 [TpakTuueckue padboTsl. HabmoneHne nuHeiiuaToro crnekrpa
ATOMHOE AP0
7.3.1 MeTo1pl HAOIOACHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHI]
OtkpeiTie  paauoakTuBHOCTH. OmnbiTel  Pesepdopma mo
OTIPENIENICHNIO COCTaBa PaJMOaKTUBHOrO M3myudeHus. CBoiicTBa
132 anb(a-, Oera-, raMMa-u3TydeHus. BiusHue paanoakTHBHOCTH
Ha JKUBBIE OPTaHU3MBI
OTtkpelTHE NpoTOHAa W HeWTpoHa. HykioHHas mojens sjapa
7.3.3 I'eiizen6epra — MBanenko. 3apsn sapa. MaccoBoe 4ucio sapa.
N3oTomnsl
Anbda-pacniag. DNEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaj.
7.3 734 [Mamma-u3nyuenue. 3aKOH paIMOAKTUBHOTO pacrajia
OHeprusi CBA3M HYKJIOHOB B sjpe. SnepHble cuibl. [ledext
7.3.5
Macchl fapa
7.3.6 Anepubie peakunu. JlereHne u CUHTE3 sIep
Anepupiii  peaktop. TepmosnepHsiii cunTe3. I[Ipobmemsl u
7.3.7 MEPCHEKTUBBI SACPHONM IHEPrEeTUKHU. DKOJIOTMUECKUE ACTIEKTHI
SIIEPHON SHEPTEeTUKHU
DJleMeHTapHbIe YaCTHIIBI. OTKpbITHE MO3UTPOHA.
738 DyHIaMEHTAIbHBIE B3aUMOECHCTBUS
239 TexHudeckue yCTpOMCTBA: [O3MMETp, Kamepa BuibcoHa,

SIIEPHBIN peakTop, aTOMHasi 6oM0Oa




7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue TpekoB uacTuil (10O

rOoTOBBIM (hoTOrpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mH0T0 HebOa. Co3Be3nus, spKue 3BE3NBI, MUIAHETHI, UX

BUAMMOC ABHUKCHHUC

8.2

Conneunas cucrema. [lmaners! 3emMHOM rpynmnbl. [lmaHeTs-
TMTaHThl U UX CIyTHUKH, KapJMKOBBIC IJIaHEThl. Maible Tena

CoHEYHOI CUCTEMBI

8.3

Comnnne, potochepa u armocdepa. CostHeUHASI AKTHBHOCTH

8.4

Hctounuk sHeprun ConHua u 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapPAaKTEPUCTHKH: Macca, CBETUMOCTb,
pamyc,  Temmeparypa, HMX  B3auMMOCBs3b.  Jluarpamma
«CHEKTpaJIbHbIM  KJIACC — CBETUMOCTb». 3BE3/AbI IJIABHOMU
IIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» IS

3B&3]] IJ1aBHOM IOCICAOBATCILHOCTH

8.6

###Par#H#BuyTpennee  ctpoenue  3BE€31.  CoOBpeMEHHbIE
NIPECTABIIEHNS O IPOUCXOXKIEHUHN 1 3BOMoIMK CoJHIIA U 3BE3I.

JTarsl JKU3HA 3BE3]T

8.7

Mneunsiii [lyTe — Hama ['anaktuka. CrnimpanbHasi CTPYKTypa
["anakTukuy, pacnpenenenue 3B€3/, raza u neuiu. [lonoxenue u
newxkenne Comuna B [amaktuke. [lnockas u cdepudeckas

nmojAcucTeMsl I ajakTuKu

8.8

Tunsl ramakTuk. Paguoranaktuku u kBa3apbl. YEpHbIE IBIPHI B

AApax rajJlakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil. 3akon  XaOb6ma.
Paz6eranue ranaktuk. Bo3pact u paanyc Bcenennoi, Teopus
bonpmioro  B3peiBa.  Mogens  «ropsuer  BceneHHOMN.

PenukroBoe HU3ITY4YCHUC

8.10

MacmrabHast ~ cTpyktypa  Bcenennoit.  MertaranakTuka.

Hepeménnsie mpobieMbl aCTpOHOMUHT
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