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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HaMpaBiIeHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiraccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM GI'OC COO K maHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHbIE
1IN U3y4eHUsl (GU3UKHU Ha YPOBHE CPEAHEro o01Iero oopa3oBaHusl, MIIaHUPYEMbIE
pe3yibTaThl  OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTAaThI 10 rojaM 00yUYeHHS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUUIS €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
NpUMEHEHUE  (PU3NUEeCKuX 3HAHUW  OmpefesseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTU B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJYYEHHs] HOBBIX MAaTEpHAJOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUpPOBAHHE yMEHUN TPUMEHSATh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHMI.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeHEro 0011ero 00pa3oBaHusi OJI0KEH
psI UAEeH, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymwum B Kypce sBIseTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMUYECKMX NPWIOKEHUN H3yYCHHBIX
TEOPUN U 3aKOHOB.

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

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (PU3UKH Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABIICHUAX O IPUPOJE, IPAHULIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMBbI (PPOHTAIIbHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObEeTWHEHBI B OOIIUN CIHUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bbljenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO Mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHHs KabuHeTta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAaHOBKY OIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

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



OOBSICHEHHE MPOTEKaHUA (PU3NYECKUX SIBJICHUN U TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oomiero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCs B YCJIOBHUAX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX MHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe pU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe I10
bu3MKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHCTpanmonHoe oOopynoBanue (HopMuUpyeTcs B COOTBETCTBHH C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYNOBaHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

e (opMupoBanue HHTEpeca W CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3YUEHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

o (dopMmupoBaHHE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHrne ITUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIYIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e MpuoOpeTeHNEe CUCTEMBI 3HAaHUI 00 00X (PU3HMIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAsl MEXAHWKY, MOJEKYJSIPHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;



e (dopMHpOBaHME YMEHUU TNPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pELICHHs pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIECUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHWPOBAHMSI U INPOBEACHUS
¢u3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu HHpopmammu,
OTpeeNeHNs TOCTOBEPHOCTH MOMYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH /1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro

oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM 1O MOAYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JTUHEUHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagienne cKopocTy Ipu ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBXKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopgens uneanbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUM HJACaIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UICAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3TydeHUE. Y IeJIbHas TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMoCTh TPOLIECCOB B IPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEMCTBHUEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazoevie nepexoonl

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

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

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYUYEHUSI COBPEMEHHBIX MaTE€pUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpOBOHMKM,  JAMBJIEKTPUKHM W MOJYINPOBOJHUKHU. 3aKOH  COXpPaHEHUs
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpuyeckoe mnose. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  IIpuHuumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
oJIsl.

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

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

TexHuyeckue yCTpOHMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoiicTBa Pp—N-niepexonaa. [lomynmpoBoTHUKOBBIE IPUOOPHI.

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



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

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKLMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKOMM. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKUHM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOJHMKA C TOKOM. KapTuHa JMHHNA WHAYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOlyJib ¥ HalnpaBlieHUE. J[BUKEHHE 3apSyKEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKIUU. OJEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapazes.

BuxpeBoe »leKTpUYECKOE ToJie. ONEKTPOABIKYIIAS CUJa HHIYKIUU B
MIPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpoOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBrEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KOJ1€0aHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparienne sHepruy Mpy TAPMOHUYECKUX KOTEOaAHUSIX.

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

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

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

Tpanchopmarop. IIpousBoacTso, nepegadya U NOTpedICHUE AINEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

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



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

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

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



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

Tema 3. Onmuka

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

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

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

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

Cobwuparormire 1 paccenBaronye TuH3b1. Torkas muH3a. DoKycHOE pacCcTosiHIE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

[Tonsipuzanus cBera.

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

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue crieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3Mepenue nokaszaress NpesioMIICHUS CTEKIIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

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

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

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprun (HOTOHA C €r0 YACTOTOM. JHEPTHUS
U UMITyJbC (pOTOHA.

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

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aToMa BOJOPOa.

BousiHOBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

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

Jlemoncmpayuu



Mopnens onbita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

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

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

Anbda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHaMeHTalbHbIe B3auMOJIeHcTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUDA.

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

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

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

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

CoiHeuHas cucrTema.

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



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

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa061a. Pazberanne raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENeIICHUS MOJI0KEHNS HEOSCHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

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

MexknpeaMeTHbIe CBA3H

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

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

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

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

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



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, pPaJiuONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBITA M OMbITA JICSITEILHOCTH B MPOILIECCE peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEUYETOBEYSCKHX T'yMaHUCTUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBHUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIE€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIacTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUSI B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIFOYEBBIMU TMOHATUSIMHU M METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM AesTeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COJCp>KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

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

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACcTBa  MHGPOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W ATHYECKHUX HOPM, HOPM HH(OPMAIIMOHHON
0e3011aCHOCTH;

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

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIICHNUE HAa YPOKax (PU3UKH U BO BHE-YPOUHOU JIEATCITLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

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

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIaTh pEe3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

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

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIBHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEMICHUS MO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEpIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOUIET0 ClIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aJanTUPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

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

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

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

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



ANEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOTMHENHOE ABUKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAJUIM3AIs, KUIEHHE, BIIAKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIOIb3Ys (DU3UUECKUE BEIUYMHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUECKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
HNPUHLNN CYNEPHO3ULUA CHUJ, MPUHIUI PABHONPABUS HHEPIUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasidyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHS UX 0€30MacHOr0 MCHOJIb30BAHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pY10BaHMsI, TPOBOAUTD OIBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy (PHU3WYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUMU UCCIETOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NMUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3a7aU: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONM HMHGOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIIEMBI.

K kon1y o0yuenus B 11 kiaacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW Hay4YyHON KAapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHUK CBETA, SACPHAS
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakius U MOOJApU3aALMS CBETa, JUCHEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMKUCHIBATh W3YUYEHHbIC CBOMCTBA BEHIECTBA (AJIEKTPUUYECKUE, MarHUTHEHIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, JEKTPOJBIKYIAsA Cujla, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJIed, MEepHoJ, M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

OMKUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHHUS U TMPOLECCHI, HCIOIb3YS
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPrUs U UMMYJIbC (OTOHA, MEPHUO]T TOJypacnaa, SHEPrus CBI3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
WCIIOJIb3YeMbIX BEJMYMH, WX OOO3HAUEHUS W CIWHHIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHHUS DHEPrUH, 3aKOH COXPAHECHHS MMIYJbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH paJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIlbI, OO0JIaCTH)
MIPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PU3WYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTaTh
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEILCKOH W IMPOEKTHOU
JESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJCIb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIAEHUH C OMOpPOM HAa HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JII COXPAHEHHS 3I0POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [IOK

®da30Bble IEPEXOBI

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41c07¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue p
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
dusnka — HayKa O MPUPO/IC.
1 Hayunnie MCT(}),K bl nofHapHI/Iﬂ 1 1 Henens bubmorexa LIOK
v g https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero MUpa
Poab u mecto pusuku B
(hopMUPOBaHHHM COBPEMEHHOM bubnnorexa [JOK
2 B 1 1 "Henens
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
MexaHn4eckoe JBHKEHUE.
OTHOCUTENIBHOCTH MEXaHUYECKOTO bu6mmoteka IIOK
3 1 2 Henens
neuxenus. [lepemenienue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE IpsIMOJIMHEWHOE bubmmnoreka HOK
4 1 2 Henens
JBU)KEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEeHHOE MIPSIMOIMHEHHOE bubmuoreka [{OK
5 yerop p 1 3 Henens 1
JIBH)KEHUE https://m.edsoo.ru/ff0c372e
CBobOoaHOe mageHue. Y CKopeHue bubnmnorexa [JOK
6 1 3 "Henens
CBOOOHOTO T/ ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.
. bubnuotexa [JOK
7 JIBr>KeHME MaTEpUaIbHOU TOUKH 110 1 4 wenens

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada



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

IIpuHLUII OTHOCUTENIBHOCTH

8 T'anunes. MaeprnagbHbIE CHCTEMEI 4 genens Bubmorexa HOK
' puu https://m.edsoo.ru/ff0c3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 CcyIepno3uuy cuil. Bropoul 3axkoH 5 menens Bubmorexa HOK
yrep ) P . https://m.edsoo.ru/ff0c3be8
HeroToHa 1715t MaTepuanbHON TOYKA
Tperuii 3akon HerotoHa s bubnnoreka [JOK
10 5 Henens
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsaroTeHus. Cuna
11 TspKkecTd. [lepBas kocMuyeckast 6 Hemens buGnuorexa [IOK
PP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna ynpyroctu. 3akoH ['yka. Bec Bbu6motreka [JOK
12 6 Hemens
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument
Tpenusa. Cuna COnNpOTUBIIEHUS TIPU
13 P p p 7 wenens bubmuoreka [IOK
NIBIDKECHUH TeNa B JKUIKOCTHU U https://m.edsoo.ru/ffOc3f76
rase
[ToctynatensHoe U BpamareabHOe
JBIKEHUE a0COIIOTHO TBEPIOTO bu6nmorexa LIOK
14 7 "Henens
Tesma. MomeHT cuibl. 11imedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPOTO Tela
NMnynsc MmaTepualbHONM TOYKH,
CHUCTEMBI MaTepUAJIbHBIX TOUEK. bubmuoreka [IOK
15 8 "Henens
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE TBUKEHUE
PaboTa 1 MOIIIHOCTH CHIIBL. but6mmorexa [IOK
16 8 Henens

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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MaTepuagbHOW TOUKH. Teopema 00
MU3MCHCHUH KHHETHYECKOW SHEPTrUH

17

IToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPTUs yIpyro
neGopMUPOBaHHON NPYKUHBIL.
[ToreHmanpHas 3Heprus Teia
BOJIN3M IOBEPXHOCTHU 3eMIIU

9 Henens

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

18

IToTrennuanabHBIE U
HeIoTeHIMaIbHbIE CHIIBL. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOU SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTUn

9 Henens

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

19

JlaboparopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUHU Tejla Ha IpUMepe
pacTsKEHUs PE3UHOBOTO KIyTa)

10 wenens

20

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

10 wenens

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

21

22

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Audpdysus

Xapaktep JIBUKEHUS U
B3aUMOJIECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )XUAKOCTEH
W TBEPJIBIX TEII

11 venens

11 nenensa

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



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

23

Macca monekyn. Konnuectso
BemiecTBa. [locrosnnas ABoraapo

12 nenensa

24

25

26

TemoBoe paBHoBecue. Temneparypa
u e€ uzmepenue. lllkana remneparyp
Henscus

Uneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomroTHas TemiepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUu
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Kianeiipona

12 "enens

13 "Henens

14 wenens

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

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

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

14 wenens

28

29

30

31

32

JlaGoparopHnas pabota
«MccneqoBanne 3aBUCUMOCTH
MEXTy TTapaMeTpaMU COCTOSHUS
pa3peKEHHOTO Ta3ay

I/Isonpoueccm B UACAJIbHOM ra3c€ u
ux rpaq)nqea(oe MMPEACTaBJICHUC

BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crroco0nI €€ n3MmeHenus. Koanuectso
TeIUIOTH U paboTa. BHyTpeHHss
SHEPTHUsl OJHOATOMHOIO UJI€ATbHOTO
rasza

Buasr TCILIONCpeaAaYn

VY nenbpHag TEINIOEMKOCTE BEIIECTBA.
KonuyecTBo TemioTs! npu

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

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

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

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Terionepenaye. AauadbaTHbII
nporiecc

IlepBbIil 3aKOH TEPMOAVHAMUKHU U

bu6nmmorexa [IOK

33
€ro IIPUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTh mporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa LOK
pupodle. B10p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Tpunmun nevicrBus u KI1/{ bubnunoreka LIOK
TETUIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KI1/]
37 DKOJIOTUYECKHE TTPOOIEMBI
TEIUIO3HEPTEeTHKU
Oo6o06maromuii ypok
38 <<M0J'II:K J'IISIII HaZp ¢usnka. OCHOBBI bubmorexa LHOK
Yp ' https://m.edso0.ru/ff0c6938
TEPMOTUHAMHUKI
KonTponbhas padota no teme
39 «Mounekynspras puznka. OCHOBBI brbmmorexa [TOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubmuoteka [IOK
Hcnapenne u xunenue https://m.edsoo.ru/ff0c63b6
AOcomoTHas U OTHOCUTEIbHAS
41 BJIXKHOCTh BO3yxa. HackleHHbI! Bubmmorexa [IOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
aMmop(HbI€ Tesla. AHU30TPONHUA
? ¢ P bubnuoteka [JOK
42 CBOMCTB KpUcTalIoB. JKuakue

kpuctayiasl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0
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[InnaBnenue n KpUCTATUIU3ALIMSL.

43 V nenpHas TEIUIOTA IUIABJIEHUS buGnuorexa [IOK
A : https://m.edso0.ru/ffoc6708
CyOmumariust
bubnunorexa LIOK
44 vy o
PaBHERHC TEIIOBOTO baarca https://m.eds00.ru/ff0c6820
DneKTpu3ans Tell. DIEKTPUIECKUA
45 3aps pI[Ba BH/JIA AJICKT HTII;CKI/IX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsJI0B
I[IpoBOOHUKH, TUIIEKTPUKHU U
46 H(I))JI HOBO HIiIKI/I 3aK(I:H bubnnorexa [IOK
YHpOBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXPAHEHHUS AJICKTPUICCKOTO 3apsjia
B3aumoneiictBue 3apsioB. 3akoH
47 Kynona. Toye4yHbIN 3JIeKTpUIESCKUN bubnnorexa [JOK
y ’ p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsk€HHOCTD 3JIEKTPHYECKOTO
48 nosist. [IpuHnun cynepnosunmu bubmuoreka [IOK
JIIEKTPUYECKUX MoJeH. JInnun https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaGota cui anekTpocTaTuuecKoro
49 noist. [Torennman. PasHocts bubnmorexa HOK
’ Tl https://m.edsoo.ru/ff0c6f00
IMOTEHIIAAIOB
IIpOBOMHUKH M TUDIEKTPUKU B
50 3J'IpeKT I(I)CTaTI/IquCKOM nor;ie bubnmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JlydnexkTpudeckas IPOHUIIAEMOCTh
b K
51 OnekrpoémkocTs. KoHmeHncarop nommorexa O

https://m.edsoo.ru/ff0c7126



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

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHcaTopa. DHEepTus
3apsDKEHHOT0 KOHJIEHCAaTopa

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

53

54

55

56

57

58

Jlaboparopnas pabota "U3mepenune
ANEKTPOEMKOCTH KOHJeHcaTopa"

[IpunIMN NEelCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
armapara, CTpyHHOTO IPUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHe AIIEKTPONpruOOpPOB

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

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COETMHEHUE
npoBoAHUKOB. JIaboparopHas pabota
«M3yueHne cMenaHHoro
COCMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jxoynsa-Jlenma

3akon OMa i TOJTHOM (3aMKHYTO )
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne 3/1C nctounnka Toka u
€Tr0 BHYTPEHHETO COMTPOTHBIICHUS

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAIOB. 3aBUCUMOCTD



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

COMPOTHUBIICHUS METAJUIOB OT
temieparypbl. CBEpXIpOBOIMMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

60 .
CBoiicTBa JIEKTPOHHBIX MTYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 Y MPUMECHAs MPOBOJIUMOCTb. bubnmnoreka HOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ffOc84ae
[TosrympoBOTHUKOBEIE PUOOPHI
DIEeKTpUYECKH TOK B pacTBOpax U

62 pacruiaBax 3JE€KTPOJIUTOB. bubmmoreka [JOK
DJIEKTPOJIUTHYECKAS TUCCOIUAITHS. https://m.edsoo.ru/ffOc82ba
DnekTponus
DIEeKTpUYECKH TOK B raszax.

63 CamMocTosTeNnbHbIN U bubmmnoreka HOK
HECaMOCTOSTENbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuyeckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuina TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypok bubnuotexa [JOK
«NEKTPOIUHAMHUKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«9nekrpocraruka. [locTosHHBIN bubnmnorexa [JOK

66 .
3NeKTpudecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepBHbliil ypok. KonTposbHas bu6muotexa [JOK

pabota o Teme "DIeKTpoArHAMHUKA"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PezepHblit ypok. O6o0maromnmii 1 Bu6mumoteka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fl[:yrfl‘eﬂl/lﬂ :)Ig[?a[;zil;fenbﬂme
padoThbI padoTbI pecypen
[TocTostHHBIE MATHUTHI M UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MaruauTtHoe 1noje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas pabota «3ydenue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [HOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

5 DONeKTpOMarHUTHAsE MHIYKIIHSL. 1

IToTok BEKTOpa MarHUTHOMN



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

unaykuu. J/1C unaykuun. 3akoH
AJNIEKTPOMArHUTHON MHTYKIIHH
®dapanes

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnykTuBHOCTS. SIBIICHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
AHIYKLHASD)

KonTpomnpHas pabota mo Teme
«MaruuTHOE 10JI€.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

CBOOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



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

13

14

15

JlaboparopHas pabota
«HMccnemoBanue 3aBUCHMOCTH
neproia MajbIX KojiebaHui rpy3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CB0OOTHBIE AIIEKTPOMAarHUTHBIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIbHOM
K0JIeOaTeIbHOM KOHTYpE

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

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

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CunyconaaibHbIN TEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

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

18

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

Y CTpolcTBO M TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NePEMEHHOTO
TOKa, JIMHUH JIeKTporiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 KynsTypa ncnonb3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckre BOJIHbI, YCIIOBUS

acrpocrpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHpOCTpaI;)ICHHH u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JUIMHa BOJIHBL. 1lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
ONEeKTPOMAarHUTHbBIE BOJIHBL, UX

23 cBoiicTBa U ckopocTs. [Ilkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

JJIEKTPOMAarHUTHBIX BOJIH
[TpyHLIMIIBI pagUOCBS3U U

24 teneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokanus

o5 KonTponbhas pabota «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTpaHEHHE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



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 LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmuorexa [IOK
IIpenenbHblil yro nmojJHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEeHHUS
29 JlabopaTtopHas pabota «3mepeHue bubnnoreka [JOK
MOKa3aTelist MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyia TOHKON JIMH3BI bubmmorexa [JOK
FTOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTopHnas pabota
31 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3AX)
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
Wurepdepennus creta. Judpaxnus bubnuoreka [IOK
33 N
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. bubnuorexa [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTudeckue MpudOpPHI U YCTPOICTBA
35 U YCIIOBHSI X 0€3011acHOro
MPUMEHEHUS
36 ['panutbl TPUMEHUMOCTH bubnnoreka [HOK

KJIACCHYECKOU 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

[TocTynaTel cnenuanbHON TEOpUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE bubmmorexa [TOK
AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJbC
38 pEeNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEIUATIBHON TE€OpUU bubmorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. Popmyiia I1nanka. bubnnorexa [HOK
DHeprus U uMNyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 [TOK
nonnoTexa
41 .0 A.T.
Porooperra. ObIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potoapdexra
HaBnenue cera. OnwiTh [1. H.
43 Jlebenea. Xumuueckoe JeiicTBHE bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
CoJTHEYHas 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 «JIeMEHTHI

bubmuorexa [JOK

4 KBaHTOBOU OITHUKH https://m.edso00.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro a- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas Mmojenp aroma
bu6mmoreka [IOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruoiieHue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha APyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbl
ne bpoia. KopnyckynsipHo- bubnmnoreka [JOK

49 .

BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3ITyYEHUS
Cgoiicta anb(a-, 6era-, ramma-

51 u3nydeHus. Bausinue
PaAMOAKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacna. bubnnorexka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edso00.ru/ff0d1162
pacnazn. I'aMmma-nu3nydyenue

53 DOHeprus CBsSI3U HYKJIOHOB B SITPE. bubnnoreka [HOK

S nepHble peakuuu. AnepHbli

https://m.edsoo.ru/ff0d1356



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
https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6ieMsbl, TePCIeKTUBEI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

DneMeHTapHble YacTullbl. OTKpPBITHE
o3uTpoHa. MeTo Il HAOIOICHUS U
PErUCTpaLH 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3auMoercTBusA. EnnHCTBO
(U3UYECKON KapTUHBI MHPAY

Bupg 3sésnnoro neda. Co3se3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BuauMoe asrkenne. CoHevHas
cHCcTEMA

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

56

Connne. CoaHeuHass aKTUBHOCTb.
Ucrounuk snepruu ConHua u 3BE311

57

3BE31IbI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&3/1. COBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKJICHUH H
spomroni CoJHIIA U 3BE3

58

Muneunsiii [1yte — Hama
lNanaktuka. [Tonoxxenre u ABMKEHUE
Connna B IN'anaktuke. ['amakTuku.
UEpHbie IbIpHI B iApax rajlaKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznydeHue.
MeTtarajiakTuka

60

61

Hepemennsie npo6iaembl
aCTPOHOMUHU

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Ponp pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJjioBeKa

63

O6o6maromuii ypok. Poib u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMHpOBAaHUY MPEICTABIECHUH O
¢du3nyeckoil kapTHHE MUpa

65

O6o0matomuii ypok. Mecto
(U3HYECKOM KapTUHBI MUPA B
001eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTABICHUI O IPUPOJIC

66

Pe3zepBHBI ypok. MarHuTHOE T10JIE.
DJIEKTpOMarHuTHask UHIYKIUS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEJIBHOCTHU
Pesepurniii ypok. KBanrosasa gusuxa.
68 3JI€1\I/I)€HTBI};I;T OHOMMHU U ? 1 bubmorexa HOK
p https://m.eds00.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ I'eanenmreiin JI.3., bynatoa A.A., Kopuunbser 1.H.,
Komkunaa A.B., O6miecTBO ¢ orpanndeHHO# 0TBeTCTBeHHOCThIO « BTHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «/31aTENhCTBO
«IIpoceemenue»

» ®usuka, 11 knacc/ I'eanenmreitn JI.3., bynatosa A.A., Kopuunser 1.H.,
Komkuna A.B., O6miecTBo ¢ orpannueHHo# oTBeTcTBeHHOCThI0 « BUHOM.
JlabopaTopus 3HaHMI»; AKITMOHEPHOE 00111ecTBO «I31aTENBCTBO

«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. ®uzuka. 10 kiace (B 2 yactax). Yuebnuk. Y. 1 1/ JI. O. I'engenmreiin, A. A.
bynarosa, U. H. KopHuiibes,

A. B. Komikuna; noxa pen. B. A. OpnoBa: TUTy U2 aHHOTAIMs, OTJIaBJICHUE,
MPEIUCIIOBUE.

2. @uzuka. 10 xmacc. Merogudeckoe mocodue ¢ ykazaHUsIMU K PEHICHUIO
HEKOTOPBIX OJMMITUAIHBIX 337124 /

JI. O. T'enpnenmireiid, A. A. bynarosa, A. B. Komkuna, 1. H. Kopauises.

3. @wusuka. 10 xnacc. Terpaas nns maboparopubix padot / I'ennenmreitn JI.O. /
bynaroBa A.A. / Kopuunbses

N.H. / Komknna A.B.: TUTY) 1 aHHOTAIMs, OTJIaBJICHUE, PEIUCIOBUE, pabOThI 1
u?2

4. ®uzuka. 10 knacc. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE padoThl / JI. O.
I'ennenmreiin, JI.A. Kupuk

5. ®usuka. 11 knace (B 2 yactsx). YueOnuk. Y. 1 /JI. O. 'ennenmreiin, A. A.
bynarosa, 1. H.

Kophuunees, A. B. Komkuna; nog pea. B. A. OpiioBa: TUTYN U aHHOTaLUs,
OTJIaBJICHHUE,



IPEAUCIIOBHE.

6. ®usuka. 11 knace (B 2 yactsx). YueOnuk. Y. 2 / JI. O. 'ennenmreiiy, A. A.
bynarosa, U. H.

Kopuunbes, A. B. Komkuna; nox pen. B. A. OpiioBa: TUTYJI 1 aHHOTAIUS,
orjaBieHHe, ri1aBa 4

7. ®uzuka. 11 kinacc. Merogudeckoe mocodue ¢ ykazaHUsIMU K PEUICHUIO
HEKOTOPBIX OJUMITUAIHBIX

3amau / JI. O. 'eanenmreiin, A. A. bynatosa, A. B. Komkuna, 1. H. Kopaunbses
8. ®wuswmka. 11 xnacc. Terpaas mis mabopatopubix padot / I'enpenmnreitn JI.3. /
bynarosa A.A./

Kopuunwses U.H. / Komkuna A.B.: TuTyn u aHHOTaIus, OrJiaBjieHUE,
npeauciioBue, padoTsl 1 u 2

9. ®wuswmka. 11 xkmacc. CaMoCTOSITENIbHBIE M KOHTPOJIbHBIC padboThl / JI. D.
['enpenmreiin, JI.A. Kupuk

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://school-collection.edu.ru/

catalog/
denepanbHBIN HEHTP
MH(OPMAIMOHHO-
00pa3oBaTeIbHbIX PECYPCOB

1. http://fcior.edu.ru/catalog.page
Cailt- «2OnementapHas Quznkar»

2. http://elfiz.ru/
Caiit- «Knacc!nas dusuka as
T10003HATEIIHHBIX)

3. http://class-fizika.narod.ru/
index.htm
Caiit- «dusuka.ru»

4. http://www.fizika.ru/index.php
Caiit- Pemry EI'D, cnam 'HA

5. http://phys.reshuege.ru/

6. http://phys.sdamgia.ru/
Caiit- InternetUrok.ru

7. http://interneturok.ru/ru
Caiit- «Bcsa ®U3UKA»

8. http://www.all-fizika.com/






