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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS HAa YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBaHUN K pe3yJibTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke ¢ ydé€roMm (QenepasbHOH padoyeil mporpaMMbl BOCHUTAHUS M
KOHUEINUMK IpernojaBaHus y4ueOHoro mpeamera «@Pu3nka» B 00pa30BaTENIbHBIX
Oopra"usanusax Poccuiickon denepanum, peaNn3yOINX OCHOBHBIE
o0Opa3oBareabHbIE MPOrPaMMBI.

CopepxaHue mnOporpaMMbl IO (U3MKE HANpaBiIe€HO Ha (QOpMUPOBaHUE
€CTECTBEHHO-HAaY4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccos npu oOyueHuun
ux (pusmke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOAXOA.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3yibTaTaM OOydYeHUs, a TaKKe
YYUTBHIBAET HEOOXOJIUMOCTh pean3allud MEXIPEIMETHBIX CBsized (U3HKU C
€CTECTBEHHO-HaYYHBIMHU yUE€OHBIMU IIpeIMeTaMu. B Hell onpenenstoTcss OCHOBHBIE
e U3y4eHus (GU3MKU Ha YPOBHE CPEAHETO 00Iero o0pa3oBaHus, MIIaHUPYEMbIe
pe3ynpTaThl  OCBOEHHS Kypca  (PU3MKU: JIMYHOCTHBIE, MeETalpeIMEeTHbIE,
npeaMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (pU3HKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00YUEHHUS;

e cojepkaHue yueOHOTO npenmera «Du3nKay 1o rojgam oOydeHus.

®du3nka Kak Hayka O HamOojee OOMIMX 3aKOHAaX MPHUPOJbI, BHICTyIAas B
KayecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINA BKJIAJl B CUCTEMY
3HaHUU 00 okpyxkaromeM mupe. LlkonpHbIN Kype PU3NKK — CUCTEMOOOpa3yIOIINA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUYECKUE 3aKOHbI
JeXaT B OCHOBE TMPOIECCOB U SIBIICHUM, H3y4aeMbIX XUMHUEH, OHUOIOTHEH,
dbuzudeckorr reorpadueid U acTpoHoMmuei. Mcronp3oBaHWE U aKTHBHOE
npuMeHeHue (U3MYECKMX 3HAaHUW  OmpelessieT XapakTep U pa3BUTHE
Pa3HOO0Opa3HBIX TEXHOJOTHM B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYEHUsI HOBBIX MAaT€pUAJIOB C 3aJaHHBIMU CBOWCTBAaMHU U JIpyrux. M3ydeHwue
(Gu3MKU BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTUHBI
Mupa oOydarommxcs, B (OpMUpOBaHHME YMEHUN MNPUMEHSATh HAYYHBIH METO[
MO3HAHUS MPU BBITIOJHEHUN UMHU YUYE€OHBIX UCCIEIOBAHUIA.

B ocHoBY Kypca pu3uku i ypoBHS CpeHero o011ero o0pa3oBaHus MOJI0KEH
PSI MW, KOTOPhIE MOKHO paccMaTpyBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesoB (PU3MKHU, BKIIOYAET KaK
BONPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (PU3HKHU.



Hoesn cenmepanuzayuu. B cOOTBETCTBUM C HEH MaTepuan Kypca (U3HUKH
0o0beIMHEH BOKpPYr ¢usnyeckux Teopuid. BenmymuM B Kypce sBisercs
(opMupoBaHUE NPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U
oJIe.

Hoesn cymanumapusayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
F'YMaHUTAPHOTO TOTEHIMANa (HU3UYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMU, HDABCTBEHHBIMU
Y DKOJIOTHYECKUMU MPOoOJIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc puzuku nmpeamnosaraet 3HaKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN U3YUEHHBIX
TEOpU U 3aKOHOB.

Hoes skonocusayuu pearusyeTcss TOCPEICTBOM BBEJECHUS DIIEMEHTOB
colepKaHUs, TOCBSAIIEHHBIX JKOJOTMYECKUM TNpoliemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTUEM TEXHHUKH M TEXHOJOTUM, a Takke OOCYXKICHHS
npo0JieM palloHAIBHOTO NPUPOIONOJIB30BAHUS U HKOJIOTMYECKOM 0€30MMacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (u3HUeckue Teopuu ((hopMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOpUHU, POJU (YHIAMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O IPUPOJIE, TPAHULIAX IPUMEHUMOCTH
TEOPUH, JJI1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOLECCOB).

CHCTEMHO-AESTENIbHOCTHBIN MOJIX0J B Kypce (M3HKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUH HKCIEPUMEHTAIBHOW AESITEIbHOCTH O0YyYaroluXcsl.
Ji1st 6a30BOTO YpOBHS Kypca (PU3UKH — 3TO UCIOJb30BaHUE CUCTEMbI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JJA0OPATOPHBIX padOT, KOTOPBIE B TPOrpamMme
no (usuke oObEIUHEHBI B OOIIMNA CHUCOK YYEHHYECKHUX MNPAKTHUYECKUX PadoT.
Brinenenue B ykazaHHOM mMepedHe J1abopaTOpHBIX pPabOT, MPOBOAUMBIX ISt
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTEIBHOrO IMpoliecca
UCXO/sI M3 OCOOCHHOCTEW IMJIaHUPOBAHUS U OCHaIIeHHWs kabunera ¢usuku. [Ipu
3TOM o0O€eclneunBaeTcs OBIAJACHUE OOYYalOIMMHUCA YMEHUSMH MPOBOAUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH H
IIOCTAHOBKY OIIBITOB I10 IPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonpuioe BHMMaHUE yIEISETCS PEIICHUIO paCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu sTOM A5t pacu€THBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 33J1a4M C SIBHO 3a/1aHHOM
¢u3nyeckoil MOJENbIO, TO3BOJSIONIUE TMPUMEHATh HM3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJHOIO pasjena Kypca, Tak M HMHTErpUpys 3HAHUS U3
pasHbIX pa3zaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3aJaHMs Ha
OOBsICHEHHE MpPOTEKaHUsl (U3NYECKUX SBICHUM W MPOIECCOB B OKPYXKaIOLICH
KU3HH, TpeOyronue BbIOOpa (U3MYECKOW MOAENU JIA CUTYallMd MPaKTUKO-
OpPUEHTHPOBAHHOIO XapaKTepa.



B cootBerctBun ¢ TpeboBanusimu @I'OC COO k MaTepuaabHO-TEXHUYECKOMY
obecrieueHnt0 yuyeOHOro mpoiiecca 0a30BbId YPOBEHb Kypca (DM3HKKM Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUs JOJKEH M3y4aThbCAd B YCIOBHUSIX MPEAMETHOTO
kaOuHeTa (U3MKA WM B YCIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAyYHOTO IMKiIa. B kabuHeTe (GU3MKH JODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHME JJisi BBITIOJIHEHUS YKa3aHHBIX B Iporpamme Io
bu3MKe YUEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PY/I0BaHUE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH U  OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMe 1O (DU3UKE KIIOYEBBIX JIEMOHCTpAIMil Jyis
UCCJIEIOBAaHUS  M3Y4YaeMbIX SIBJICHUM H  MPOILIECCOB, OMIMUPUYECKUX U
(dyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopaTopHoe 0OOOpyIOBaHUE Ui YYCHUYECKMX MPAKTHYSCKUX padoT
dbopmMupyeTcst B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIEUMBAETCA B pacuére
OTHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHueckue KOMIUICKTHI
nabopaTtopHOro 00OpYAOBaHUS JOJDKHBI OBITh TMOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BUJIE IU(POBBIX JTabOpaTOpPUil.

OCHOBHBIMHM LIEJIIMH U3y4€HUS PU3UKH B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opMmupoBaHHEe HWHTEpeca W CTPEMJICHHsS OOYyYaroIMXCS K HAYIHOMY
M3YYCHUIO TPUPOJBI, PA3BUTHC WX HMHTEIJICKTYAIbHBIX W TBOPYECKUX
CHOCOOHOCTE;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCJIEIOBATETILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

e (hopMHpOBaHNE HAYYHOT'O MUPOBO33PEHHSI KaK pe3yIbTaTa U3y4eHHUsI OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (QopmupoBaHue yMeHUU OOBSCHATH SBJICHHUS C HCIOJb30BAaHUEM
du3nUecKuX 3HAHUI ¥ HAYIHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue MpeACTaBICHUN O poid (PUBUKHU IJIsT PA3BUTHS PYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue STUX 1eneld 00ecreunBaeTcs pelieHueM CIeAyIoNuX 3a1ad B

nporecce U3ydeHus Kypca (U3UKHU Ha YPOBHE CPEAHETO 001ero 00pa3oBaHUs:

e MPUOOpPETEHUE CUCTEMBI 3HAHUI 00 00X (PU3HIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKJIIOYAs MEXaHUKY, MOJICKYISIpHYIO (U3HKY,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PM3UKY U DIIEMEHTHI aCTPOPHU3UKH;

e (QopmMupoBaHue yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHWS  JUIS
oOBbsicHeHUST (PU3WYECKUX SIBICHUN B TMPUPOAEC U IS TPHUHATHS
MPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB pELICHUS pa3MYHBIX 3a/Jad C $BHO 3aJaHHOMN
¢u3nyeckoil MoJeNnblo, 3aaad, IOJPa3yMEBAIOIIUX CaMOCTOSTENIbHOE
co3ziaHnue (PU3NMIECKON MOJIENH, aJIeKBaTHOW YCIIOBHUSIM 3aJ1a4H;

e TMOHMMaHHE (U3NYECKUX OCHOB M MPHUHIUIOB ACUCTBUS TEXHUYECKUX
YCTPOHCTB U TEXHOJOTUYECKUX MPOIIECCOB, X BIMSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOATEIBHOTO IUIAHUPOBAHMSI U MPOBEACHUS
(u3nYecKuX IKCHEPUMEHTOB, aHAJIM3a U UHTEPIPETAlUUd HHPOpMAIUH,
OIIpe/IeTICHUS IOCTOBEPHOCTH MOJIYyYEHHOI'O PE3yJIbTaTa;

e CO3/JaHME YCIIOBUH JAJIs1 Pa3BUTUS YMEHUH MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IESATEIBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEJHEr0 OOIETro
oOpa3oBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipepnaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTOpPHBIX U
NPAKTUYECKUX padoOT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BbIOOP
IpoOBeJIeHUs JIA0OPATOPHBIX pPabOT U OMNBITOB C YYETOM HHIUMBUIYAIbHBIX
0COOEHHOCTEH 00yyaroIuXxcsl.



COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

dusnka — Hayka o mnpuponae. HayuHble METOABI MO3HAHUS OKPYKAKOLIETO
Mmupa. Posib 3xcriepuMeHTa v TEOPUHU B IPOLECCE TO3HAHUS TPUPOIbL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (GU3NYECKUX SIBIEHUN M TpoleccoB. HaydHbie TUmoTes3bl.
duznyeckre 3aKOHBI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIHbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie W MUGPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[Tepemenienue, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOW TOYKH, HUX IMPOEKIUU HAa OCHU CHUCTEMBI KOOpIUHAT.
CiioxeHue nepemMeIieHui u cioKeHue CKOpOoCTei.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, NyTH U NEpPEeMEIICHUA
MaTepuaabHOW TOYKH OT BPEMEHHU.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaCHUS.

Kpuonuneitnoe nBukeHue. J[BukeHne MaTepualibHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM O MOJAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHASI CKOPOCTb.
[Tepuon u yactora obparieHus. L{leHTpocTpeMUuTEILHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIAOMETD,
JBU)KEHUE CHAPSJIOB, LIEMTHbIC U PEMEHHBIC TIEpEeaadu.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKCHUSL.

[IpeobpazoBaHue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOmronenne ABWKeHHsS Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABHXKEHUS C LEJIBbIO ONPEACIIEHUs MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBMKEHUS 1IapyKa B BA3KOU KUJIKOCTH.

N3yuenue aBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  ['amunes.  Ilepeeit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 114
MaTepUAIBHOW TOYKU. Tpernit 3akoH Hbr0TOHA 111 MaTeprUalibHBIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuna TtsokectH. llepBas kocmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (okos, CkoiabxeHus, kauenusi). Cua tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokosd. KoadduumenT tpenusi.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B KUJKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE JBUKEHHE aOCOMOTHO TBEPIOTO Tea.

MOMEHT CHuJIBI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBud
paBHOBeCUS TBEPAOIO TEa.

TexHu4eckue yCTpOWCTBA M MPAKTHYECKOE TPUMEHEHUE: MOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TET.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena nipu yCKOpEeHHOM NOIbEME U MIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HccnenoBanne ycliOBUMII pPaBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpaILlCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmvnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE MMITYJIbCAa Tejla. 3aKOH COXPaHCHUS WMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TouykH. Teopema 00 H3MEHECHHH
KMHETUYECKOW SHEPTUM.

ITorenmuanbHas SHEprusl. IToTrenmuanbHas SHEprus yIpyro
nedhopMupoBaHHOM NIPpYyKkUHBL. [loTeHIIMAIbHAS YHEPTUS Tela BOJIU3U TOBEPXHOCTH
3emMin.

IToTenmuanbHbIC u HEMOTCHIIMAIbHBIC CHUIBI. CBs3b paboThI
HETIOTEHIUAJIBHBIX CHJI C ©3BMEHEHHEM MEXAHUUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMSI MEXAHUYECKON YHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHHU4YeCKre YCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[Tepexoa moTeHIMANTBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCOMIOTHO HEYNPYroro yaapa C MOMOIIBI JBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanre cBsizu pabOThl CUJIbI ¢ U3BMEHEHUEM MEXaHHYECKON 3HEpruu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO XKTYTa.

Paznen 3. MogekyasipHas pu3suka ¥ TepMOAMHAMUKA

Tema 1. Ocrno6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICUCTBUS YaCTUI[ BemecTBa. MoJenmu CTpOEHHUS Ta30B, XUIKOCTEU U
TBEPABIX TEN U OOBSCHEHHE CBOMCTB BEUIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJIEeabHOTO ra3za. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBMKEHMs yacTtuil rasa. lllkana
temrepatyp KenbBuna. ['a3oBbie 3akoHbI. Y paBHeHHe MeHaeneeBa—KnanenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHUE H3OMPOIECCOB: H30TEPMaA, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN KUAKOCTEN U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WILTIOCTPUpPYIOLIAsk IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUSL MJACAIBLHOTO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE WM3MEpPECHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY MapaMeTPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  KACANbHOrO  rasza. Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JEIbHAS TEIJIOEMKOCTH BEILIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHoM mporecce. I[lepBbIii 3aKOH TEPMOJWHAMUKH.
[IpumeHeHne mepBOro 3aKOHAa TEPMOJMHAMHKH K H3omporeccam. ['paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpatuMocTh MPOIeccoB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KoaduiueHT mone3Horo
nerictBus TermoBoit MammHbL. [luknm KapHo u ero ko3¢ @UIMEHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETHUKH.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTellb
BHYTPEHHETO CTOPaHMsl, OBITOBON XOJOAUIBLHUK, KOHJIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEH HSHEpPruu Tella MPU COBEPIICHUH PAOOTHI: BHUIET
npoOku u3 OyTBHUIKM TOJl JIEWCTBUEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUICOAEMOHCTpAIu).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnbIT 0 a1MabaTHOMY PACHIUPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHjaeHcauus. Mcnapenue u kumneHnue. AOCOIIOTHAA U
OTHOCUTENbHAsl BIAXHOCTh BO3ayxa. HacklleHHbld map. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctannuueckue u amopdHbie Tesna. AHU30TPONUs CBOMCTB
kpuctamioB. Kungkue kpuctamwibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpucTay3anus. Y aenapHas Tersora miaasieHus. Cyonumanus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
ICUXPOMETP, KATOPUMETP, TEXHOJIOIMU MOJYYEHHUsS] COBPEMEHHBIX MaTe€pHaloOB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenne HarpeBanust U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTalIoOB.

Yuenuueckuii sxcnepumenm, rabopamopnvle padomul

N3mMepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKka
Tema 1. Inekmpocmamuxa
DJeKTpU3anus Tei. DIEKTPUUECKHM 3aps. J[Ba BUa SEKTPUUECKUX 3apsII0B.
[IpoBOAHMKM,  AUAIEKTPUKM W TNOJYNPOBOJHUKH. 3aKOH  COXpPAaHEHUS
ANEKTPUYECKOTO 3aps/ia.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToYedHBIN 2IEKTPUYECKUN 3apsia.
Onektpuueckoe mone. Hanpspk€HHOCTh  dnekTpuueckoro  modsd.  [IpuHnumn



CYHNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH DIJIEKTPUYECKOTO
0JIA.

Pabota cun anekrpoctatuueckoro mods. [lorennuan. PazHocTs moTeHIIMANOB.
[IpoBOAHMKM M [UDPJIEKTPUKUA B DJIEKTPOCTATHUYECKOM IoJie. Jludnexkrpuyeckas
POHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpPUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmoselicTBue Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUYECKON POHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBUSI CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Uctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 ydacTKa LETH.

DIEKTPUYECKOE CONPOTUBIEHUE. YJEIBbHOE CONPOTHBIECHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—JleHma. MoHOCTb
ANEKTPUYECKOTO TOKA.

DNEeKTpOABHKYLIAasl CWUJIa U BHYTPEHHEE CONPOTUBIECHUE HCTOYHUKA TOKA.
3akoH Oma J171s1 TOJTHOM (3aMKHYTOM) 35ieKTpryeckoi nenu. KopoTkoe 3aMbIKaHue.

ONeKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAIOB.  3aBUCUMOCTh
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

ONeKkTpuyeckuid TOK B pacTBOpax M paciulaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIIU3.



DJIEKTpUUECKUM TOK B Trazax. CaMOCTOATEIbHBIA U HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETP, pPEOCTaT, HCTOYHUKHU TOKA, DJIEKTPOHArpeBaTebHbIE INPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPBI U (POTOPEIUCTOPHI, NOTYTIPOBOIHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIPOTUBIICHHUS] LUUIUHAPUYECKUX NPOBOAHUKOB OT JUIMHBI,
IUTOLIAAM MTONIEPEYHOr0 CEUEHUs U MaTepHaIa.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMmoe wu3MepeHHe >IeKTpoABMKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHEI0 CONPOTUBIICHUSI.

3aBUCUMOCTH CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYpHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne 37eKTpOABUKYILEH CHIIBI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrpoinusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHMS: SBJICHHE, HAaydHbIM (akT, Tumoresa, (pusnueckas BeIUYUHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelnieHHe CHCTEMbl ypaBHEHUH, JHHEWHas QyHKIu,
napabosna, rurnepOosa, ux rpauKd U CBONCTBA, TPUTOHOMETPHYECKUE (DYHKITHH:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocusa: mexanudeckoe JBWKEHHUE B JKMBOW mpupoje, Audy3us, ocMoc,
TETIOO0OMEH KMBBIX OPraHU3MOB (BHABI TEIUIONEPENadyH, TEIJIOBOE PaBHOBECHE),
JIEKTPUYECKUE SIBJIEHUS B )KMBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U ra3oB,



DJICKTPUYECKHE  CBOMCTBA  METAVIOB,  DJIEKTPOJIMTUYECKAs]  UCCOIHAITUS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, HUCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMIyJbca B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
CrOpaHus, apoBas TypOWHA, OBITOBOW XOJOJMIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJyYEHUSI COBPEMEHHBIX MATEpHAJIOB, B TOM UHCJIEC HAHOMATEpHAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3aIlUTa, 3a3€MJICHHE JJICKTPONpPHOOPOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTPOHArpeBaTEIbHBIC pUOOPBHI,
AJIEKTPOOCBETUTENbHBIE TIPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuka

Tema 3. Macnummnoe nojie. InNeKmpoMazHUMHAA UHOYKUUA

[TocTrossHHBIE MarHUTHL. B3anmMonencTBUE NOCTOSHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMU. [IpUHIUI CyIIeproO3UIIMY MArHUTHBIX ITOJIEH.
JIluHMM MarHuTHOW WHAYKUMU. KapTWHa JWMHAW MAarHATHOW WHIYKLMHU I10JIS
MIOCTOSIHHBIX MarHUTOB.

MarautHOoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOI'O MOJIA JUIMHHOTO NIPSIMOIO NPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKX ¢ TOKOM. OnbIT Opcrena. BzanmoaencTeue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuner Jlopenna.

SIBneHne DIIEKTPOMArHUTHOW MWHAyKIMHM. [lOTOK BEKTOpa MAarHUTHOM
UHAYKIUU. OJNEKTPOJABHXKYIIAsl CWIa HMHAYKIMH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe mosie. DJEKTPOJBIKYIIAA CUJIa HHAYKIUU B
IIPOBOJIHMKE, JBHKYLIEMCS MOCTYIIATEIbHO B OJTHOPOJIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJIEGHME CaMOMHAYKUWU. OJEKTPOJABIKYLIAs — cuia
CaMOMHIYKLIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHbBIC
MarHuThl, JJIEKTPOMArHUThI, OJJIEKTPOABUIATEb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTUL, MHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUA MarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HeuctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

SIBiieHUE IEKTPOMArHUTHOW MHYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJBHXKYIIEH CHUJIbI MHAYKIIMA OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUSA MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS SJIEKTPOMArHUTHOW UHTYKITUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
[Mapmonunyeckue konebanus. [lepuon, vacrora, ammiutyga u ¢dasza KojeOaHUM.
[IpyxvHHBIN MasTHUK. MaTeMaTU4eCKU MasATHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBpaiienrie sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIbHOM KOJEOaTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIy MEXaHHMYEeCKUMH WU
ANEKTPOMarHuTHeIMH KoJiebanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienue o 3aryxaroumx KojieOaHUsX. BBIHYKIEHHbIE MEXaHUUECKHE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

[Tepemennbiii  TOk. CHHYCOMJANbHBIN MEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOT0 TOKAa. AMIUINTYJHOE M JEWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaIPsKECHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE AIECKTPUUECKOM
SHEPrUM. IJKOJIOTUUECKUE PUCKHU MPHU MPOU3BOJCTBE AIEKTpodHEepruu. Kynbrypa
WCTIOJIb30BAHUSA JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYeCKUM MasiTHUK).



Hab6mronenue 3aTyxarmux KojaeOaHui.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHnc mnpu TOCNENOBATEIbHOM COEAUMHEHUHM PE3UCTOpa, KaTyLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY AAEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue nepeMeHHOTO TOKa B LIETIH U3 MOCIEI0BATEIbHO COSMHEHHBIX
KOHJIEHCATOPa, KAaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yclioBus pacnpoctpaneHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W MPOJIOJIbHBIE BOJIHBI.
WNuTtepdepenius u Auppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bekropos E, B, V B anekrpomaruutHoii BosnHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHE, MOJApU3aLus, JUPpaKuus,
unTeppepenuus. CKopocTb 3JIEKTPOMATHUTHBIX BOJIH.

[Ilkayia 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnuoCBs3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas IUArHOCTMKA B TEXHHUKE M MEIWLIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

ObpazoBaHue 1 pacIpOCTPAaHEHUE MOMEPEYHBIX U MPOAOIbHBIX BOJH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYyKa.

Habmronenue oTpaykeHus: U MpeaoMICHHUS] MEXaHUYECKHUX BOJIH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTMTYIOW M
94acTOTOM KOJIeOaHUH.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJssspu3anys, nudpakius, nHTepdepeHns.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEHHUE CBETa B
omxHOpoaHOU cpeae. JIyu cBera. ToyeUHbIM UICTOUYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBera. [locTpoeHne M300pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus ceeta. CinoxHbIi coctaB Oeoro cseta. LIBerT.

Coluparomue u paccerBaroliye JUH3bl. ToHKas TuH3a. DOKYCHOE PACCTOSIHUE
U ONTHYECKasl cujia TOHKOM JuH3bL. [locTpoeHre n300pakeHuil B COOMpArONUX U
paccenBaroImMX JuH3ax. @opMyiia TOHKOM JIMH3bI. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON OTITHUKHU.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOACHUST MaKCMMYMOB M MHUHUMYMOB B HMHTep(EpEHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakus cBera. JudpakiuuoHHas pemérka. YCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM MaJCHUM MOHOXPOMATHYECKOIO CBeTa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4yeckue yCTpOMCTBA M TMPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIUOHHBIA amnmapaT, MHUKPOCKOIM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(paKMOHHAS PEIIETKa, TOJISIPOU/I.

Llemoncmpayuu

[IpssmMonuHeiHOE pPacHpOCTpaHEHUE, OTPAXKEHUE W MPEIOMIICHHE CBETa.
OnTuueckue nprudOpBl.

[TomHOE BHYyTpEeHHEE OTpaxkeHne. Mozenb CBeTOBOAA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Monenu MUKpOCKoIia, TeJecKomna.

HabGmronenne naTepdepeHIinm cBeTa.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenune nokazaresns npeaoMIIeHUs CTEKIIA.



HccnenoBanre cBOMCTB H300paKeHUH B JIMH3AX.
HabGmronenue nucnepcuu ceera.

Pazgea 6. OcHOBBI clIeIUAJIBHON TEOPUU OTHOCUTEIbLHOCTH
['pasuIEl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[ocTynaTel crienuanbHON
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETA B BaKyyMe,
MPUHIIUIT OTHOCUTEIIbHOCTHA DUHILTENHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU M COKpAIlCHHUE
JUTVHBI.
OHEpPrust U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEISTUBUCTCKONM YACTHULIBI. DHEPTHs
TIOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHM OG0 ONMUKU

®oronsl. Popmyna [Inanka cBsi3u s3Heprun GOTOHA C €r0 YaCTOTOU. DHEPrus
U UMIYJbC (HOTOHA.

OtkpeiTue u ucciegopanue Gporoddpdexra. OnbiThl A. I'. CtoneroBa. 3akoHbI
dororddexra. YpaBHenue DitHmreiHa ana dortosddexra. «KpacHas rpanunar
dboTtorddekTa.

JaBnenue cBera. OmnbiTel 1. H. JIeOeena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToIaTUUK, COJIHEUHAs OaTapesi, CBETOIUOI.

Llemoncmpayuu

®oto3(PeKT Ha YCTAHOBKE ¢ IMHKOBOM IMJIACTUHOM.

HccnenoBanne 3aKk0HOB BHEHTHETO GoTodPdekTa.

Cseroamon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
[Imanerapnas mogmens aroma. lloctymater bopa. U3nyduenue u mnornomnieHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS SHEPrUM Ha Jpyrou. Buisr
criekTpoB. CHEKTp YpOBHEN SHEPrUU aToOMa BOJIOPO/IA.

BonHossie cBoiicTBa yactuil. Bonusl 1e bpoiisa. KopnyckyisipHO-BOTHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U31yYEHHE.

TexHU4YeCKrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Monens onbiTa Pesepdopa.

Onpenenenue JIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHelyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HabGmronenne nuaeityaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpsITHE
paanoaktuBHOCTU. OnbIThl Pe3epdopaa no onpeneneHnto coctaBa paJioakKTUBHOIO
m3nydenus.  CpoiictBa  anbga-, Oera-, ramma-usiydyeHus.  BuusHue
PaAOAaKTUBHOCTH HA JKUBBIE OPTraHU3MBI.

OtkpeiTHEe TIpoTOHAa M HeWTpoHa. HykmonHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsn saapa. MaccoBoe uuciio aapa. M3orornsl.

Anbda-pacnan. OJEKTPOHHBIM U TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIydeHUE. 3aKOH PaAMOAKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sipe. SaepHblie cuibl. Jledekt Macchl sapa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

Anepusiii peaktop. Tepmosiaepubiii cunte3. [IpoOiieMbl W TEPCHEKTHUBEI
SAIEPHON SHEPrETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

Mertobl HAaOMIOIEHUS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHULI.

®yHaaMeHTanbHbIe B3aUMOACHCTBUSA. ENMHCTBO (pU3MUeCcKOil KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.

Llemoncmpayuu

C4€TurK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanre TpeKOB YacTUL (110 TOTOBBIM (hOTOrpadusim).

Paznen 8. DjeMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Otanbl pa3BUTHs acTpoHOMUU. [IprUKIIagHOE U1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, WX BHIAUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. Connewnass axktuBHOCTb. McrouHuk sHeprum ConHua u 3BE3N.
3BE3MBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. JMarpaMma «CHEKTpaJbHBIM KJIACC —
CBETHUMOCTb». 3BE3NBI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIABHOM IIOCJIEN0BATEIbHOCTH. BHYTpEHHEE CTpOECHHUE



3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoJtonuu CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — nama INanaktuka. Ilonoxkenuwe u aBuwkeHue CoJiHIA B
lanaktuke. Tunel ranaktuk. Paguoranmaktuku u kBa3zapsl. YEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06ia. Pa3beranue ranakTuk.
Teopus bonbiioro B3peiBa. PeIuKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmonenuss HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIS ONpe/IeJICHUs MOJI0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31s1 CEBEPHOTO MOMYIIAPUS U IPKUE 3BE3/BI.

HaoGmonenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maoiee NOBTOPEHNE

Ponp Qusukn u acTpoHOMHHM B DIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOW M 3TUYECKOM cdepax AesITeIbHOCTH YeTOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HaYyYHOU KapTUHE MHpA, POJib (PU3NYECKONH TEOPUH B
(dbopMUpOBaHUU MPEACTABICHUN 0 (U3HMUECKON KapTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBl MHpa B OOIIEM psAJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABJICHUN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kimacce ocymecTBIsi€TCs C
Y4ETOM COJCPKATEIbHBIX MEXKIPEIMETHBIX CBS3€A C KypcaMH MAaTE€MaTHKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAY4YHOIO
MO3HAHUSA: SBJICHUE, HAyYHBIH (DaKT, THMoTe3a, (PU3MYECKash BEIWYWHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHWE CHUCTEMBl YPaBHEHWM, TPUTOHOMETPUYECKHUE
(yHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX IMPOEKIHUH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IIPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIWHA, TPHU3HAKA TOI00US TPEYTOJHHHUKOB,
oTIpeJIeICHNE TUIOMIAIN TFIOCKUX (PUTYp U 00BhEMA Tell.

buonocusn: »nekTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbBIC
JIBWXKEHUSI B )KMBOW MPUPOJIE, ONTHYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTALUIMYECKAS] CTPYKTYpa TBEPIABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAITMIECKON PEIIETKY, CIEKTPATbHBIN aHATU3.



l'eocpaghua: wmarHUTHBIE TIONIOCAa 3EMJIM, 3aJIeKW MArHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocusa: JNWHUAM DJIEKTPOIEpeaady, TEHEpaTop IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTaTeNb, UHAYKIIMOHHAS I€Yb, pajaap, PaauoNpUEMHUK, TEJIEBU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJAHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenMera «@Du3nMKa» HAa YPOBHE CpPEIHETO OOIIEero
oOpa3oBaHus (0a30BbIM YPOBEHb) JOJKHO OOECHEUUTh JOCTUKEHHUE CIIEIYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIngyHOCTHBIE PE3yIbTAaThl OCBOCHUSI yueOHOTro npeaMera «Pu3nka» T0IKHBI
OTpaXXaThb TOTOBHOCTH M CIIOCOOHOCTh OOYYarOIUXCA PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIHIMPEHUE KU3ZHEHHOIO
ONBITA U OMNbITA JICATEIBHOCTH B MPOILIECCE PEaTn3allui OCHOBHBIX HAIPaBIICHUU
BOCIIUTATEIHOUN JAESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIUNA 00YUJAFOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEeHA POCCUIMCKOTO OOIIECTRA;

OPUHATHE  TPAJAWIMOHHBIX  OOIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JNEMOKPATUYECKUX IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESITEIBHOCTh B MHTEpPECAX TPa)xIaHCKOTO
o0111ecTBa, y4aCTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTelIbHON OpraHu3aIuy;

yYMEHHUE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH POCCUNCKOM TpakTaHCKOM UIEHTUIHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, AOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEATETbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS

ACTETUYECKOE OTHOILLIECHHE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (u3n4eckou HayKe;

5) Tpy10BOro BOCHIUTAHMS



MHTEPEC K pa3uuHbIM cdepam mpodhecCHOHATBHOW NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3HKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaanu30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00IACTH
(bu3KMKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JOrM4ecKOro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKONW KYJIbTYPhl, OCO3HaHUE TIJI00aTBHOTO
XapakTepa SKOJOTUYECKUX TTPOoOIIieM;

IUTAHUPOBAHUE U OCYILIECTBIICHUE JEHCTBUI B OKPYKAIOIIEH cpejie Ha OCHOBE
3HAHMS 1eJIeW YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTRA;

pacuIMpeHre OMbITa JAEITEIbHOCTH SKOJOTWYECKOM HAMpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH TI0 (PHU3UKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUICCKON HAYKH,

OCO3HAaHWE IICHHOCTH HAYYHOW JCSITCIIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3YYCHHS (PU3UKH OCYIIECTBIISATH MPOCKTHYIO M UCCIEA0BATEIbCKYIO IEATEIbHOCTD
WHAVNBUAYAJIHHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble Jjoruueckue J1elicTBUA:
CaMOCTOSITeILHO  (opMynMpoBaTh W aKTyaJlU3UpPoOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENsATh ILEIU JEATCIBHOCTH, 3aJaBaTh IAapaMeTpPbl U KPUTEPUU HUX
JIOCTHOKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM UM TPOTUBOPEUMS B  pacCMaTpUBAEMBbIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbl C YUETOM aHAIM3a HUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OIIEHUBATh PUCKH MOCJIEACTBUMN ACATEIBHOCTH;
KOOPJAMHUPOBATH U BBITIOJIHITE pabOTy B YCIOBUSIX PEaTbHOT0, BUPTYATIHLHOTO
Y KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH >KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarebCcKHe AeliCTBUA .
BJIQJICTh HAYYHOW TEPMHUHOJOTUEN, KIIFOYEBBIMU MOHATHUSMH U METOJAMU
(u3HUECKON HayKU;



BJIQ/ICTh HABBIKAMHU YUEOHO-HUCCIEAOBATEIBCKON U MPOCKTHOMW NIEATETLHOCTH
B 00sactu (HU3MKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIIeHUsS 3a/iad (U3UUYECKOTO COJEp)KaHMs, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHNS,

BJIQJIETh BUJIAMU JCSITEIBHOCTA MO TIOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpPETAllY, MPeoOpa3OoBaHUI0 M MPUMEHEHUI0 B PA3JIUYHBIX Y4YEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IAHUU YU4E€OHBIX MPOEKTOB B 0071aCTH HUBHKHY;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauvy,
BBIJIBUTATh TUIIOTE3Y €€ pelleH!s, HAXOAUTb apryMEHThI JIJIs TOKa3aTeIbCTBA CBOUX
YTBEPKJICHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJIYyYCHHbIE B XOJ€ PpEIICHHUs 3aJayd  pe3yJbTaThl,
KPUTHUYECCKH OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (OpPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIHPHOCTH, B TOM YHCJIE TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh IIEPEHOCUTh 3HAHUSA 1O (U3UKE B TPAKTHYCCKYIO 00IaCTh
KU3HEICATCILHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTIOIXO/IbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIaJICTh HaBBIKAMH TOJTydeHUs WHOOpMAIUU (HU3UIECKOTO COACP)KAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIICCTBISITH IIOWCK, aHAJM3,
CUCTEMATH3AINI0 W HWHTEPIPETANni0 WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CPEICTBA  WH(MOPMAIIMOHHBIX H  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTHWBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX
3a7a4 ¢ COOJII0ICHNEM TPeOOBaHUM SPrOHOMUKHU, TEXHUKHU 0€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30IMacCHOCTH;

CO37aBaTh TEKCThl (PU3WUYECKOTO COACPXKAHUS B PA3TUYHBIX (opMarax C
y4€TOM Ha3HadYeHMsI HH(OOPMAIIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJISATh OOLIEHUE HA YPOKax (PU3UKHU U BO BHEYPOUHOU AESITEIBHOCTH;
pacro3HaBaTh NPEANOCBUIKM  KOH(DIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DJIUKTHI;



pa3BEéPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONH M WHIWBUIYATbHON
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCHCTBHN C Y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOYKHOCTEH KaKJI0T0 WieHa KOJUICKTHRA,

NPUHUMATh LEIM  COBMECTHOW  JIEATENIHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBUS 1O €€ JIOCTH)KEHHUIO: COCTABJIATH IUIAH JICHCTBHI,
pacnpenessiTh poju ¢ y4ETOM MHEHHMH YYaCTHUKOB, OOCYXJaTh PE3yJIbTAThI
COBMECTHO# paboTHI;

OLICHUBATh KaY€CTBO CBOCTO BKJIA/Ia M KaX/IOTO YUACTHUKA KOMAH]IbI B OOt
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIC TPOCKTHI, OICHHUBATh HIACH C IO3UIMH HOBHU3HBI,
OPUTHHAIBHOCTH, PAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTHUBHOE CTPATErHYeCKOE TIOBEJACHUE B Pa3IMUHBIX
CUTYyaIUX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUI[HATHBHBIM.

PerynsiTuBHbIe YHUBepcaJbHbIEe YUeOHbIE 1elCTBUSA
Camoopranuszanus:

CaMOCTOSATEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO JESITEILHOCTh B OOJACTH
Gu3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh W (HOPMYyTUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJISITh IUJIAH PEIICHHS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUIaH BBITOJTHEHUS MPAKTUYECKON pabOThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacimpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JeNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh MTPHOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (DOPMUPOBAHHUIO W TMPOSBICHUIO JSPYIUIMH B 00JACTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIaJICTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JICUCTBUA WM MBICIUTCIBHBIX IIPOIECCOB, WX pE3YyJIbTAaTOB M
OCHOBAHHUI;

WCIIOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CHUTYyaIlMH, BRIOOpAa BEPHOTO
pEIICHMUS;



yMETb OLEHUBAaTh PHUCKH U CBOEBPEMEHHO IPUHHUMATh PEIIEHUS M0 UX
CHI)KEHUIO;

OpUHUMATh MOTHUBBI U apryMEHTBl JAPYIHMX TMpPH aHalM3e pe3ysibTaToB
NesITEeNIbHOCTH;

IpPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKH U JIOCTOMHCTBA,;

OpUHUMATh MOTHUBBI U apryMEHTBl APYTHUX TMpPU aHalu3e pe3ysbTaToB
NeSITENIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B npotiecce nocTrkeHMsI TMYHOCTHBIX PE3YIBTaTOB OCBOEHUS ITPOrPAMMBI T10
bu3uke I YpPOBHS CcpeaHero oOmiero oOpa3oBaHHs Yy 0Oy4arommXxcs
COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN WHTEJUIEKT, Ipeanoaararonmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHATIHHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOILIMOHAIBLHON CeEpHI,
ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOUYAIOMIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOILIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHU, BKIIFOYAIOUIEH CTPEMIICHUE K JOCTHIKEHUIO LIEIU U
yCliexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh HCXOMS W3 CBOMX
BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
ApYyTuX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIIICHUS
C IpYTHMH JIFOJIbMU, 3200 TUTHCS, MPOSIBIIATH MHTEPEC U pa3periarb KOH(OIUKTHL.

HPEIMETHBIE PE3YJIBTATDBI

K xoHiry o0yuyenus B 10 ki1acce npeiMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4yHOU KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B PAKTUYECKON IEATEIIBHOCTH JIFOACH;

YUUTBIBATh TpPaHULbl NPUMEHEHUS M3YyYEHHbIX (U3HUYECKUX MOJIENeil:
MaTepHalibHasl TOUYKa, MHEpLHUaIbHAs CUCTEMa OTCU€Ta, a0COIIOTHO TBEPIOE TEIIO,
UJICAJIbHBIN ra3, MOJEIN CTPOEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] pU PelIeHUH PU3NYECKUX 3a/1ay;

pacno3HaBath (GU3MYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA U



AJIIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEITHOE JIBU>KEHUE,
CBOOOJIHOE TAZICHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPIIHS, B3aUMOICUCTBHE
ten, nuddysus, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH W TBEPIBIX Te,
U3MEHEHHE O0BhEMa TeJ MpU HarpeBaHUU (OXJIAXKIEHWHU), TEIUIOBOE PaBHOBECHE,
UCIIapEHHE, KOHJICHCAIUS, IUIABJIICHUE, KPUCTAJIM3AlUs, KUIICHUE, BIAXHOCTb
BO3/lyXa, TOBBIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUM B 3aKPHITOM COCYIIE,
CBS3b MEXK/y MapaMeTpaMy COCTOSIHUA Ta3a B M30MIPOLIECCaX, AJNEKTPHU3aAIUs Tell,
B3aMMO/ICHCTBUE 3apsI/IOB;

OMHCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCIONb3ys (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATA, IYTh, MNEPEMEIleHHE, CKOPOCTb, YCKOpPEHHE, Macca Tejia, CHJa,
UMITYJIbC Tela, KUHETUYECKasl YHEeprusi, MOTCHIIMAJIbHAS DHEPIrusi, MeXaHu4ecKas
paboTa, MeXaHMYECKass MOIIHOCTh; IPU OMHCAHUMU TMPABWIHLHO TPAKTOBATH
(bU3UYECKU CMBICT HCHOJIB3YEMbIX BEIMYMH, MX OO0O3HAYEHUS] W EIUHUIIBI,
HAXOJUTh (OPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (DPM3UYECKYIO BEIIUYUHY C APYTHUMHU
BEJIMYMHAMU;

OTNUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEN WM TEIUIOBBIC SIBICHUS,
UCTIONB3ysd (U3MYECKHE BEJIMYMHBI: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasl SHEPTUsl XaOTHUUECKOTO JBMKECHHS MOJIEKYJ, CPEIHEKBaJApaTUIHasI
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(DPUIMEHT TMOJE3HOro JACHCTBUS TEIJIOBOTO JBHUTATENsl; NPU ONKHCAaHUU
NpPaBUJIbHO TPAaKTOBATh (DU3UYECKUM CMBICH HCIOJIb3YEeMbIX BEJIMYMH, HX
0003HaYeHUsT U E€IUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIMUMHAM;

ONUCHIBATh U3YUYCHHBIC MIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
siBJICHUsL (MIPOIIECCHI), UCTOB3Ysl (HU3NUECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
AIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTH MOJIsl, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,;
IpY ONHWCAHWHM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIIOJIB3yEMbBIX
BEJIMYMH, WX OOO3HAYEHUS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
TaHHYI0 (PU3UYECKYIO0 BEIMUHUHY C IPYTUMHU BEIMUYUHAMU;

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHl M SBICHUS, WCIONB3YS (U3HUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, I u Il 3akonsr HeroTOHA,
3aKOH COXPAHCHMS MEXAaHUYECKOW DJHEPTruM, 3aKOH COXPaHEHUs HUMIYJIbCa,
NPUHLUIN CYNEPNO3UIUNA CWJI, MPUHIUII PABHOMPABUS HHEPIHUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypol, MEePBbIi 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPAHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, npu 53TOM pa3nuyaTh CIOBECHYIO
(bOopMyTHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE U yCIIOBHUS (TpaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



00BSCHATH OCHOBHBIC TIPUHITUIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh yCIOBUSA WX 0€30MaCHOTO HCIOIh30BaHUS B MTOBCEIHEBHOM
KU3HH,

BBITIOJIHATD JKCIEPUMEHTHI TI0 MCCIENIOBAHUIO (DU3UYECKUX SIBICHUU H
IIPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX W KOCBEHHBIX HM3MEpPEHUH, MpPU STOM
dbopmyIupoBaTh MpooIeMy/3a/iauy ¥ TUIIOTE3y YU4eOHOTO AKCIIEPUMEHTA, COOMPATh
YCTaHOBKY U3 MPEI0KEHHOTO 000PY10BaHUsl, IPOBOJIUTH OTBIT U (POPMYIHUPOBATH
BBIBO/JIBI;

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYUH, TIPU
ATOM BBIOMpPATH ONTUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BAaTh WU3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJICIOBATh  3aBUCHUMOCTH  MEXAY  (PU3MYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKkcHpoBaTh Pe3yJbTAaThl OJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYHMH B BUE
TaOJINIT ¥ TPaUKOB, AENIaTh BEIBOJBI ITO pe3yJIbTaTaM HUCCIICI0BAHMUS;

cobroaTh MpaBuia 0€30MacHOTO TpyJa MPH MPOBEACHUU HCCIETOBAHUM B
pamMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATeNbCKOW M MPOEKTHOU
JEATEIHPHOCTH C HCIIOJIB30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000py1I0BaHUS;

pemiaTh pacu€THbIe 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIENbIO,
UCTIOJIb3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIMITEI, HA OCHOBE aHaJIN3a YCJIOBHS 33J1aul
BbIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEOoOXoMUMBIE I €€ pEeIIeHHs, TPOBOJUTh PACUEThl W OLCHWBATh PEATBHOCTDH
TIOJTY9CHHOTO 3HAYCHHS (PU3NUECKON BEITUINHBI,

peraTh KaueCTBEHHBIE 33/1a4M: BRICTPANBATh JIOTHUECKH HEMPOTHBOPECUHUBYIO
LEMOYKY PaCCYKJICHUUW C OMOPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue sIBJICHUS;

WCITOJIB30BATh MTPHU PEIICHUH YIEOHBIX 3a/1a4 COBPEMEHHBIE HH()DOPMAITMOHHBIC
TEXHOJIOTUU JUIS TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAUUA U TIPEACTABICHHUS
yueOHON ¥ Hay4YHO-TIONMYJSAPHON WH(POPMAIMK, TOJYYCHHOW U3 Pa3IUIHBIX
WUCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOTyYaeMyr0 HH(HOPMAITHIO;

MIPUBOJIUTH MPUMEPHI BKIIAJAa POCCHIUCKUX U 3apyOeIKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TeXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B OBCETHEBHON KU3HU IS
oOecrieueHuss 0€30MaCHOCTH TMPU OOpalIeHUHu ¢ TPHOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMU, JIJISi COXPAHEHUS 37I0OPOBbS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
MTOBEJICHUSI B OKPYIKAIOIIEH CPEIE;



paboTatb B TIpyHIe C BBINOJHEHHUEM pAa3IMYHBIX COLHUAIBHBIX pPOJIEH,
IUIAaHUPOBAaTh paboOTy TpyNNbl, pPALKUOHAIBHO pACIPEAEATh OO0S3aHHOCTH U
IUTaHUPOBATh JIEATENBHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJI€KBATHO OLICHUBATh
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHUE paccMaTprUBaeMoil MpoOIeMBbl.

K xoniy o6yuenus B 11 kjacce npeMeTHbIE pe3yIbTaTbl HA 0A30BOM YPOBHE
JOJKHBI OTpa)kaTh C(OOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHUIM:

J€MOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON NEATENbHOCTH JIIOJIEH, LIEJTOCTHOCTh U E€AUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBIBATh TpaHMILBl IPUMEHEHUS M3YYEHHBIX (U3HUYECKUX MOJEIIEH:
TOUYCYHBIN JICKTPUUECKUN 3apsijl, Iyd CBETa, TOUCHHBIN MCTOUYHUK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIIOHHAs MOJIeJb aTOMHOIO Sifjpa NpHU pelIeHUH (HU3NUYECKUX
3ajay;

pacrno3HaBaTh (u3MUYECKHe SBJICHUS (IIPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (DM3HUKHU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JIEUCTBUSI TOKA, B3aMMOJEICTBUE
MarHWTOB, JJEKTPOMAarHWUTHAas WHIYKIMs, JAEHCTBUE MArHUTHOTO TOJS Ha
NPOBOJHUK C TOKOM W JBWKYIIUICS 3apsij, SJCKTPOMAarHUTHbIE KoyieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus ¥ TONSpHU3AIMUS  CBETa, JHUCIEPCUS  CBETa,
doToanexktpuueckuii 3pdekt (Ppororddekrt), cBeToBOE NaBlieHNE, BOZHUKHOBEHHE
JUHENYaToOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHas M HCKYyCCTBEHHas

PaaOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  Ppa3IMYHbIX  Cpel) |

AIIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), MCTONB3YySd (U3UYECKUE BEIIUMYUHBI:
JNEKTPUYECKUHN 3apsll, CWJIA TOKA, IEKTPUYECKOE HAIPSIKEHHE, DIIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJBIKYIIAs CHiia, paboTa TOKa,
WHIYKIHUST MarHUTHOrO Tmojsi, cuia Awmrmepa, cuia JlopeHiia, WHIYKTUBHOCTh
KATYLIKHA, DHEPrusl SJIEKTPUUYECKOTO W MATrHUTHOIO IIOJIEHM, MEPUOJ U YacTOoTa
KosebaHuil B KojeOaTeJIbHOM KOHType, 3apsii M CHiIa TOKa B IIpoIecce
TapMOHUYECKUX JJICKTPOMArHUTHBIX KoJiebaHul, (OKYCHOE pacCTOsSHUE U
ONTHYECKas CUjia JIMH3BI, MPU OMHCAHWH TPABUIBLHO TPAKTOBATH (PU3UUYECKUMA
CMBICII HCTIOJB3YEMBIX BEIIUYWH, WX OOO3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
(bopMyITBI, CBSI3BIBAIOIINE TAHHYIO PU3NYECKYIO BETHUUHY C IPYTUMHU BEIIMYNHAMU;

ONMCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS W MPOLECCHI, HCIOJIb3YS
¢du3nyueckre BENMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI H
4acToTa CBETa, YHEPTUA U UMITYJIbC (POTOHA, MTEPUOJI TOTypaciaga, SHEPTHs CBI3U



aTOMHBIX SiJIep, NPHU OINUCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICH
UCTIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHUS M E€AMHHULbI, yKa3blBaTb (HOPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIUUCIISITh 3HaU€HUE (PU3NYECKON BETMUHMHBI;

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3Yys (hU3HUECKUe
3aKOHBI U MPUHLHUIBL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIbHOTO U MapaliIeIbHOTO
COEIMHEHMsI TPOBOJHUKOB, 3aKoH Jxoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOU
WHIYKIIMHU, 3aKOH MPSMOJIUHEHHOTO PacipOCTpaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHHE ODuWHITeHa mns pororddexra,
3aKOH COXpaHEHUs SHEPTUU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHHUSA
AJIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4Hclia, moctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE€ BBIPAKEHHWE W YCIOBUS (TpaHUIbl, 00JaCTH)
NPUMEHUMOCTH;

ONpeENsATh HAllPaBJIeHUE BEKTOPA UHIYKIIMM MarHUTHOTO IMOJISI TPOBOJHUKA
C TOKOM, cuiibl AMriepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBATh H300pa)KEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIoM,
TOHKOMW JIUH30MU;

BBINIOJIHATD JKCIEPUMEHTHI 1O MCCIEIOBAHUIO (DU3UYECKUX SIBICHUU H
IPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHI: MpU 3TOM
dbopmynupoBaTh NMpoodiieMy/3ajiauy U TUIOTe3y Y4eOHOro IKCIIepUMEHTA, COOUPATH
YCTaHOBKY U3 MPEUIOAKEHHOTO 000PYAOBAHUS, IPOBOJUTH ONBIT U OPMYIUPOBATH
BBIBO/JIBI;

OCYUIECTBJISATh NPAMbIE U KOCBEHHBbIE U3MEPEHUS] (PU3NYECKUX BEIUYUH, IPU
3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METOBI OLIEHKHU NOTPEIIHOCTEN N3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYNH C UCMOIBb30BaHUEM MPSIMBIX
U3MEPEHHI: TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3YIbTATHI
MOJyYECHHON 3aBHUCHUMOCTH (PU3MYECKUX BEJIWYHH B BHJAE TaOMUI] U TpaduKOB,
JIeJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

co0moaTh mpaBuia 0E30MacHOro TpyJa MpHU MPOBEICHUN WCCIECTOBAHHUMA B
pamMKax y4eOHOrOo OSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTeNbCKOW M MPOEKTHOU
JESITENFHOCTH C MCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOWMCTB U J1a00paTOpHOTO
000pyTIOBaHMUS;

pemarh pacuéTHblE 3aJaydl C SBHO 3aJlaHHOM (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 331a4u
BBIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUe BETUYUHBI U (DOPMYIIBI,
HEOOXOAUMBIE Uil €€ pellleHus, MPOBOAUTHh PAcu€Thl M OLIEHUBATH PEaJbHOCTh
HOJy4YEHHOT0 3HaYeHUs! (PU3NYECKON BETUUHHBI;



pelIaTh KaueCTBEHHBIE 3aJaui: BBICTPAUBATh JIOTHYECKH HEIIPOTHUBOPEUHUBYIO
LENOYKY PACCYKJIEHUH C OMOpOMl Ha H3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sIBJICHUS;

UCIIOJIb30BaTh MIPU PEeLICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMALIMOHHbBIE
TEXHOJIOTMU JUI MOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U NPEACTABICHUS
y4yeOHOH M Hay4yHO-NONYJISAPHOW HH(POpMAILMK, IOJIYYEHHOM U3 pa3iIMyYHBIX
UCTOYHUKOB, KPUTUUYECKH AHAJIU3UPOBATH MOJIy4aeMy0 HHPOPMALHUIO;

OOBSCHATh MNPUHLMIBI JEHCTBUS MalIMH, OpUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh YCJIOBUS MX O€30MaCHOIO MCIOJIb30BaHUS B IOBCEJHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHMSI 110 (PU3UKE B IOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, JUISI COXPAaHEHUS 3/I0pPOBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJAEHUS B OKPYKAIOIIEU CPELE;

paboTathb B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYMNbI, pPANMOHAIBHO pPACTIPEACNATh OOS3aHHOCTH W
IUTAHUPOBAThH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJIeKBATHO OI[CHUBAThH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB TPYMIBI B PEIICHUE pacCMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosamnuecTBo yacoB DJIeKTPOHHbIE
HanMeHoBaHUe pa3ejioB H TeM nugpoBbIe
Ne ni/m P Koutpoabnbie | IIpakTtuyeckue (mupp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTbI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O IIO3HAHUS
bubnuoreka [JOK
11 ®u3uKa 1 METOAbI HAYYHOI'O MO3HAHHUS 2 https://m.edsoo.ru/7fA1bf72
1.2 CrapToBasi KOHTPOJIbHAsE paboTa 1 1
Hroro mo paznueny 3
Pasznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kunemarika 4 https://m.edsoo.ru/7f41bf72
Bbubnuoreka [JOK
2.2 7
Auramika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYIAPHO-KMHETUYECKON bubnumoreka ITOK
3.1 9 1
TEOPUU https://m.edso0.ru/7f41bf72
bub6nmoreka [JOK
3.2 OCHOBBI TEPMOAHHAMHIH o 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6mmoreka [IOK

da3oBEIe epexXoabl

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

3.4 Konrtponsnas pabora3a 1 n/r 1
Hroro no pazneny 24
Paznen 4. 3JIEKTPOANHAMUKA
bubmuoreka [JOK
4.1 DIeKTpOCTATHKA o https://m.edsoo.ru/7f41bf72
[TocTostHHBIN SNEeKTpUYECKU TOK. TOKH B bubnnoreka LIOK
4.2 12
Ppa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
43 [Ipomesxyrounas arTecTanusi. 1
' KommnnekcHast KOHTponbHast pabota
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungpposbIie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypcsl
Paznen 1. 9JIEKTPOJANHAMUKA
MarnuTtHoe nosie. D1eKTpOMarHuTHast bubnuorexa [JOK
11 10 1 2
WHIYKIHS https://m.edsoo.ru/7f41c97c
12 Bxonnas konTponbHas padbora 1 1
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKkue 1 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [{OK
' KoseGanus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue 1 3IeKTPOMarHUTHBIE 4 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
2.4 KonTtponbnas pabora 3a 1 i/t 1 1
Hroro mo paznueny 24
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCUTEJIBHOCTH
31 OCHOBBI ClIeIIMATILHON TEOPUU 4 1 bubmuorexa [JOK
' OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4

Pasznea 4. KBAHTOBAS ®U3UKA



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

4.1 DJIeEMEHTHI KBAHTOBOU OITUKA 6 bubmnorexa HOK
) https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpoenmre aToma 4 https://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
4. A
3 TOMHOC A1pO S https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIeMEHTHI aCTPOHOMHH U acCTPOPU3UKU 7 Et?;?s?;lr?ggsigr?}; £41c97c

Uroro no pazneny 7

Pa3gen 6. OBOBIIAIOHIEE IOBTOPEHHUE
6.1 Ob6o0maronee MOBTOPEHUE 3 Et?r:?snll;ﬁfgsi)groullé £41c97c
6.2 [Ipomexyrounas arrecrauus. KommiekcHas 1

KOHTpOJbHas pabora

Uroro no pazneny 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Jlara nudposBbIe
Ne i/t Tema ypoka KonTtposasbubie | IlpakTHueckue p
Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
®dusuka — Hayka O IPUPOJE.
1 Hayunsie MeTZK Bl HOSHE?HI/ISI 1 bubmmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIEero MUpa
Ponp 1 MecTo pusuku B
9 (hopMUpPOBaHUU COBPEMEHH O 1 bubnmoreka [HOK
HAay4YHOH KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JACSTEIHHOCTH JIIOIeH
3 CraproBasi KOHTpOJIbHAs paboTa 1 1
Mexanudueckoe IBUKCHHUE.
Bubnunorexa [JOK
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO
4 mvkenms, Tlepemerere 1 https://m.edsoo.ru/ff0c3508
CKOpOC . c clf enue. Pa ’ OMEpHOE bubamorexa LIOK
Kop TL’yLK PEHHE. TaBHOMEPH https://m.edsoo.ru/ff0c3620
MPSIMOJIMHEMHOE JIBUKEHUE
c PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubnnoreka LIOK
JBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBobogHOe mazieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOrO NagcHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHnelinoe 1BUXEHUE.
7 HII:I/I)KQHI/IC MaTepUAIbHON TOYKH O 1 bubmmorera LIOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH



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

HpI/IHLII/IH OTHOCHUTCJIbHOCTH

bubmmoreka [JOK

8 lNanunes. MHepuuanbHble CUCTEMBI
pHU https://m.edsoo.ru/ff0c3be8
orcuera. [lepBbIit 3akoH HproToHa
Macca tena. Cuna. [Ipunnun
9 cynepno3uuuu cuil. Bropoit 3akox bubmmorera [IOK
YHEPHOSHH - PTOPOH https:/m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepraibHON TOUKH

10 Tperuit 3axkon HeroToHa ams bub6nuoreka IIOK
MAaTEepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTrO TArorenus. Cua

11 TspKkecTH. [lepBas kocMuueckast bubmmorexa LIOK

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

1 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpdunment

13 Tpenus. Cuiia COnpOTUBIICHUS TIPU bubnunoreka LHOK
JIBMKCHUH TeJIa B )KMAKOCTU HJIN https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE M BpallaTeabHOE

14 JBIKEHUE a0COIOTHO TBEPIOTO bubmuoreka [JOK
Tesa. MoMeHT cuiibl. [liieuo cuisl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUsI TBEPIOTO Tea
NMnynsc MaTepUaIbHON TOYKH,

15 CHUCTEMbI MaTepHAIbHBIX TOYEK. bubnnoreka [HOK
NMnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBUKEHUE

16 PaboTa 1 MOILIIHOCTH CHIIBL. Bubnuorexa [JOK

Kunernueckas QHEPTUA

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
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https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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MatepHaabHOi ToukH. Teopema 06
WU3MEHEHUN KMHETUYECKOU YHEPTUU

17

[TorennuanbHast SHEPrUsL.
[ToreHnmanbHast SHEPTHS YIIPYTO
ne(opMupOBaHHOHN MPY>KUHBI.
[ToreHnuanbpHas SHEprus Tena
BOJIM3U IOBEPXHOCTH 3eMIIN

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorenmuanbHBIE 1
HEIOTEHIUAIIbHBIC CUIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJTI C
H3MEHEHHEM MEXaHNYCCKOM
SHEPTUU CUCTEMBI T€J1. 3aKOH
COXpaHEHUS MEXaHUYECKON YHEPruun

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
«MccnenoBanue cBA3M pabOThl CUIIBI
C U3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tella Ha IpUMepe
pacTsKEeHUs PE3UHOBOIO XKI'yTa»

20

Kontponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpPAaHEHUS B MEXAHUKEY»

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUI
MOJICKYJISIPHO-KHHETHYECKOU
Teopuu. BpoyHOBCKOE IBMKCHHE.

Aupysust

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHHS U
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA.
Monenu cTpoeHus ra3os,
KHUJKOCTEH U TBEPABIX TEJ



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

23

Macca monekyin. Konnuecto
BemiecTBa. [loctosunas ABoraapo

24

TemnoBoe paBHOBECHE.
Temneparypa u e€ usamepeHue.
IIIxana remneparyp Llenscus

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas TeMnepaTypa Kak Mepa
cpeaHel KUHETUYECKOW SHEPT U
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knanelipona

bu6numoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BBIC 3aKOHBI

28

Kontponbnas pabdora 3a 1 n/r

29

JlabopartopHas pabora
«MccnemoBanue 3aBUCHMOCTH
MEXKIy TTapaMeTpaMH COCTOSIHUS
Pa3pEeKEHHOrO Ta3a

30

W3onpoueccsl B HACaIbHOM raze u
ux rpaduueckoe npecTaBiIeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

31

BnyrpenHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
CrocoOBI €€ U3MEHEHUS.
KomnuuecTBo TernoTs! u padora.
BnyTpeHHss s3HEeprus 0JHOATOMHOI'O
WJIealIbHOT O ra3a. Buasl
TerJIonepeaun

bubmuoreka IJOK
https://m.edsoo.ru/ff0c5952

bubmmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY nennHasg TEMIIOEMKOCTD BEIIECTBA.
KonunuectBo Tennorsl npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c5952
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Teruionepenade. AnnadaTHbIN
porecc

[TepBrIil 3aKOH TEPMOIUHAMUKH U

bubmuoreka [JOK

33
€ro NPUMEHEHNE K U30Ipolreccam https://m.edsoo.ru/ffOc5efc
HeobGparuMocTs npoLieccoB B
34 pu S e. Bropoit I::aII:OH bubmiorexa HOK
PUPOZE. P https://m.edsoo.ru/ff0c6230
TEPMOJMHAMHUKHI
35 [Mpunuun pevictust u KII1 Bbubnuoreka [JOK
TEIUIOBOM MaIllHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ]
37 DKOJIOTMYECKHE MPOOIEMBI
TEIIODHEPTECTHKHU
O000MmarmIni YpoK
38 «Mornekyns Haf}llp ¢u3uka. OCHOBBI bubamorexa LIOK
yp ’ https://m.edsoo.ru/ff0c6938
TEPMOJMHAMUKHI
KontponrsHas pabora mo TeMe
39 «MoniK st Hzﬂ ¢uznka. OCHOBBI bubamorexa LIOK
yip ) https://m.edsoo.ru/ff0c6a50
TEPMOTMTHAMUKI
40 [TapooOpa3oBaHue U KOHACHCALUS. bubnnoreka LHOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOConI0THAsA ¥ OTHOCUTEIbHAS
41 BJIQYKHOCTH BO311yxa. HachImeHHbIN bubmnorexa [OK
Ayxa. = https://m.eds00.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmyeckue u
amopdHBbIC TeJIa. AHU3OTPOIHS
N bu6numoreka [JOK
42 CBOMCTB KpUCTAILIOB. XKuakue

kpuctasibl. CoBpeMeHHbIE
MaTepHuabl

https://m.edsoo.ru/ff0c65f0
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IInaBneHue u KpucTajjin3danus.

43 VenbHas TEILIOTA IUIABJICHUS bubmorexa LHOK
a ' https://m.edsoo.ru/ff0c6708
Cyb6numarius
bubmmoreka [JOK
44 VYpaBHEHUE TEIUIOBOro Oajanca
p https://m.edsoo.ru/ff0c6820
DeKTpU3aIis Te. DIEKTPHUECKUI
45 3aps pI[Ba BH/JIA DJICKT quz:cmx bubmorexa [JOK
AL a P https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOAHUKH, TUDIIEKTPUKU U
46 H(I))JI OBOJHUKU 3aK£H bubmnorexa [OK
YApOBOZ ) https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS IECKTPUUECKOr0 3apsiaa
BsaumogeiictBue 3apsaaoB. 3aKoH
47 Kynona. Toueunrprit I;J'IeKT UUYECKUU Bubmiorexa OK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB 3JIEKTPUYECKOrO
48 nosist. [IpuHnmn cynepnosunuu bub6nuoreka IIOK
ANIEKTPUYECKUX Toyiei. JInnun https://m.edsoo.ru/ff0c6df2
HANPsHKEHHOCTH
Pabora crt 2JIeKTpOCTaTHIECKOrO
49 nois. ITorennman. Pa3Hocts bubmiorexa HOK
) THHa. https://m.edsoo.ru/ff0c6f00
HOTEHIINATIOB
IIpoBOIHUKHN U TUDIEKTPUKH B
50 3J1peKT OCTATUYECKOM HOIJ)'IG buGnnorexa [OK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckas IpOHULIAEMOCTh
.. Butnuoreka LIOK
51 OnekrpoémkocTh. KonaeHncarop 1

https://m.edsoo.ru/ff0c7126
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52

DIEKTPOEMKOCTD IIJIOCKOT0
KOHJIEHCaTopa. DHEPrus
3apsHKEHHOI 0 KOH/IEHCaTopa

bubmmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

[TpuHIMIT NEHCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIUPOBAIILHOT'O
amnmnapara, CTpyHHOr o pUHTEPA.
DIeKTpOCTaTHYECKas 3aIUTa.
3azeMIIeHHE SIIEKTPONPUOOPOB

54

DNEeKTpUUECKUH TOK, YCIIOBUS €r0
cymectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporusnenue. 3akon Oma Jyist
ydacTka Lenu

55

[TocnenoBarenpHOE, MapalieNIbHOE,
CMEIIaHHOE COCTMHCHUE
poBoIHUKOB. JIaboparopHas
pabota «/3y4ueHne CMEIIaHHOT O
COCIMHEHUS PE3UCTOPOBY

0.5

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c74f0

56

Pa6ora u momiHoCTH
AJIEKTPUYECKOT O TOKA. 3aKOH
Jxoynsa-Jlenna

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c7838

57

3axoH OMa 1715 OJHOU (3aMKHYTOM)
anektpuueckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenne D/1C uctoyHuka Toka
U €ro BHYTPEHHET 0 CONPOTUBIICHHSD)

0.5

Bbubnunorexa [JOK
https://m.edsoo.ru/ff0c7ae0

58

HpOMe)KyTO‘-IHa}I aTTeCTanus.
Kommnexkcnas KOHTpPOJIbHAasA pa60Ta



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

DNeKTpOHHAs! TPOBOJIUMOCTh
TBEPJIBIX METAJUIOB. 3aBUCUMOCTh

> COINPOTHUBJICHUSI METAJIOB OT
TemiiepaTypbl. CBEpXIpOBOIUMOCTh

60 DNEKTpUUECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAs

61 Y PUMECHAs MPOBOJUMOCTb. bu6nmoreka [JOK
CaoiicTBa p—n-nepexoaa. https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE TPHUOOPHI
DIIEKTPUYECKUN TOK B pacTBOpax u

62 paciuiaBax 3JIEKTPOJIUTOB. bubnunoreka [HOK
DIEeKTPOIUTUYECKAS TUCCOLAALINSL. https://m.edsoo.ru/ff0c82ba
OnexTponns
DIEKTPUYECKUN TOK B razax.

63 CaMOCTOSTEIbHBIN U bubmuoreka [JOK
HECaMOCTOSTENIbHBIA pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DexTpuuecKue npruOopsl U

64 YCTPOICTBA U UX MPAKTHYECKOE bubnunoreka [HOK
npuMeHeHue. [IpaBuita TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0maromuii ypok bubnmoreka [JOK
«INEKTPOIMHAMHUKA https://m.edsoo.ru/ff0c88be
KontponbHas pabora no reme

66 «Qnekrpocraruka. [locTosHHBII bubnunoreka [HOK

BNIEKTPpUYECKUU TOK. TOKM B
Pa3IMYHBIX Cpeaax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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Pesepublit ypok. KonTponbsHas

bubmmoreka [JOK
67
13360Ta 1o Teme ; . https://m.edsoo0.ru/ff0c8c56
DIIEeKTPOIUHAMHUKA
PesepubIil ypok. O6006maromnmit bubmuoreka [JOK
68 1
ypok o Temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabnbie | IlpakTuueckue Aara mupposkic
Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI pecypebi
ITocTossHHBIE MArHUTHI U KX
B3auMOEHCTBHE. MarHuTHOE IOoJIe. bubmuoreka [JOK

1 . 1
BekTtop MarHuTHOM UHAYKIHH. https://m.edsoo.ru/ff0c9778
JIuHMKM MarHUTHON MHAYKLIMHU
MarsuTHOe 1oje NpoBOAHUKA C
tokoM. OnbIT Dpcrena. bubmuoreka [JOK

5 BzaumopeiicTBre MPOBOIHUKOB C 1 1 https://m.edsoo.ru/ff0c98fe
TokoM. JlabopaTtopHas pabora bu6nuoreka IIOK
«/3yueHre MarHuTHOI O MOJIs https://m.edsoo.ru/ff0c98fe
KaTYIIKHA C TOKOM»

3 Bxonnast koHTpOIBHAS paboTa 1 1
JlelicTBE MArHUTHOTO TIOJIA Ha
IIPOBOJHUK ¢ TOKOM. Cuna Ammnepa.

4 JlaboparopHas pabora 1 1 bubnnoreka [IOK
«Uccnenosanue NeUCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOI'O MarHUTa Ha PaMKy C
TOKOM»

JlelicTBHE MAarHUTHOTrO NOJI HA

5 JIBIKYIIYIOCS 3apSKEHH VIO 1 bubnnoreka [HOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopenua

6 DJIeKTpOMarHuTHasi MHYKIIHSI. 1
IToTok BekTOpa MarHUTHOM



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

uaayknuu. 3/1C unaykuun. 3akoH
AJIEKTPOMArHUTHON UHIYKIIMH
®dapages

JlaGopaTtopHas pabora
«HccinenoBanue IBiacHUS
AIIEKTPOMATrHUTHOU MHIYKIIUM»

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

NunyktuBHOCTD. SIBIICHUE
camouHaykuu. DJC
CaMOUHIYKIIMH. DHEPIUst
MarHUuTHOTO MOJISl KATYIIKHA C TOKOM.
DJIEKTPOMAarHuTHOE T0Jie

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

TexHuuyeckue ycTpoucTBa U UX
MIPUMCHCHUC: TOCTOSIHHBIC MAalrHUTHI,
AIEKTPOMArHUTHI,
AJIEKTPOJIBUTaTElb, YCKOPUTEIU
SJICMCHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yb

10

O6o06maromuit ypok «MaraHuTHoe
nose. DIeKTPOMarHuTHAs
WHTYKIIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora 1o reme
«MarsaurtHoOe noie.
ONeKTpOMarHuTHasi UHIYKLUS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
konebanus. ['apmoHnueckue
Kosie0aHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[TpeBpaieHue YHEPTUH

Bbubnuoreka [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

JlaGoparopHas pabora
«MccnenoBanme 3aBUCHMOCTH
nepro/a MabIX KoieOaHui rpy3a Ha
HUTH OT JJIUHBI HUTHU U MacChl

rpy3a»

14

KoneGaTenbHblil KOHTYP.
CBOOOIHBIC ATIEKTPOMArHUTHBIC
KoJ1e0aHUs B UICaTLHOM
KoebaTeIbHOM KOHTYpE. AHAJIOTHS
MEXTy MEXaHUICCKIUMH H
AJIEKTPOMATHUTHBIMU KOJICOAaHUSIMU

Bubnuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPaHCHHS YHEPTHH B UICATHHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nmmorekxa [JOK
https://m.edsoo.ru/ff0cbh9c4

16

[Ipencrapienue o 3aTyxaromux
Kosie0aHusAX. BoIHy X 1eHHbIE
MEXaHHYeCKUEe KOJIcOaHus.
Pe3onanc. BeiHyX/1eHHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[TepemenHbIit Tok. CHHYCOUAANBHBIN
IIEPEMEHHBIN TOK. MOIHOCTH
MEPEMEHHOr 0 TOKA. AMIUTUTYJHOE U
JICACTBYIOLIEE 3HAYEHUE CHUJIBI TOKA
U HaIpsKEHUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmatop. [IpousBoacTso,
nepeziaya u norpedieHue
AIEKTPUYECKON JHEPTUU

19

Y CTpoiicTBO U MPAKTUUECKOE
MIPUMEHEHHUE ICKTPUIECKOTO

bubnuoreka [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, T€HEpaToOpa MePEeMEHHOr0
TOKa, JINHUH 3JIeKTpornepeaay

DKOJOTrHYeCKHEe PUCKU TIPH
IIPOU3BOCTBE 3JEKTPOIHEPTUU.

20 Kynbrypa ucnonszoBanus
AJIEKTPOIHEPTUHU B MTOBCETHEBHOM
YKU3HH
MexaHW4ecKue BOJTHBI, YCIOBHS

acripoctpanenus. [lepuon.
21 EKOPIE)CTTEpaCHPOCTpaieHI/IH " bubamorexa LIOK
https://m.edsoo.ru/ff0cca54

JuinHa BosiHbl. [lonepeunsie u
MIPOAOTHHBIC BOJHBI

29 3Byk. CkopocCTh 3ByKa. [ poMKOCTh bubnuoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
cBolicTBa U ckopocTh. [llkana

93 AJIEKTPOMATrHUTHBIX BOJIH. bubnnoreka LIOK
[IpuHIMIIBI paIUOCB3H U https://m.edsoo.ru/ff0ccfe0
TeneBuaeHus. Pa3BuTue cpencTs
cBs3u. Paguornokarus

24 Kontponbnas padora «Konebanus u bubnumoreka IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeitHOEe pacnpOCTpaHEHUE

o5 CBETa B OJHOPOJHOM CpeJie. bubnmoreka [JOK
ToudeuHblil HICTOYHMK CBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHBI

bubnuoreka [JOK
26 oTpakeHus ceera. [loctpoenue

M300pakeHU B IMIIOCKOM 3epKaje

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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27

IIpenomnenue ceera. IlonHoe
BHYTPEHHEE OTPAXKECHUE.
IIpenenbHBIN yrom MoIHOro
BHYTPEHHETO OTpaKCHUS

bu6numoreka [JOK
https://m.edsoo.ru/ff0cd7f6

28

Konrponsnas pabdora 3a 1 n/r

29

JlaboparopHas pabora «3mepenue
MOKa3aTes MPEIOMIICHHUS CTEKIIa

bubmuoreka IJOK
https://m.edsoo.ru/ff0cd67a

30

JIunssl. [TocTpoenue nzodpaxeHuil B
nuH3e. PopMmysia TOHKOU JIMH3HI.
VYBennueHue JIMH3bI

bubmmoreka [JOK
https://m.edsoo.ru/ff0cddle

31

JlaGopaTopHas pabora
«HccnemoBanue CBOUCTB
HN300pKCHHUH B JIMH3AX)

32

Hucniepcus cera. CoXHBIN COCTaB
6enoro ceera. L{Bet. JlJaboparopnas
pabora «HabmroneHue nucnepcuu
CBETa»

33

Wntepdepennus cera. Audpakius
cBera. JludpakunonHas pemerka

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ced22

34

ITonepedHOCTh CBETOBBIX BOJIH.
ITonapusanus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue MpuoOpbI U yCTPOCcTBa
U YCIIOBHSI UX 0€3011acHOro
IPUMEHEHUS

36

I'panu1pl MPUMEHUMOCTH
KJIACCHYECKON MEXAaHUKH.
ITocTynaTel crienualbHON TEOPUU
OTHOCHUTEIIBHOCTH

bub6nmoreka [JOK
https://m.edsoo.ru/ff0cf862



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
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OTHOCUTENHHOCTD

37 OJTHOBPEMEHHOCTH. 3aMe IeHHe brbamorexa LIOK
AHOBP ' g https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JTHHBI
OHeprust U UMIYJbC
38 penATUBUCTCKOM yacTuipl. CBs3b bubmumoreka [TOK
MAacChl C SHEPrUed U UMITYJIbCOM. https://m.edsoo.ru/ffocfc68
DHeprus MmoKost
KonTtponbhas padora «OnTHKa.
39 OCHOBBI CIEIMATTLHON TEOPUHU bubmmorera LIOK
H p https://m.edsoo.ru/ff0cf6f0
OTHOCHUTENEHOCTH»
®oronsl. opmymna [1nanka. bub6muoreka IIOK
40
DHeprus u UMITyJIbC poToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCTIEIOBAHUE BuG 10K
noImoreka
41 orodddexra. Onwiter A. T
¢ o https://m.edsoo.ru/ffOcffc4
Croneroa
3akonsl pororddexra. YpaBHeHuE
42 BﬁHMTe(ITII)Ha ﬂH(I})I@(i)OTOB(I);eKTa brmmorera LIOK
’ https://m.edsoo.ru/ff0d015e
«KpachHas rpanuna» ¢pororpdexra
Jasnenue ceera. OnbiTel 11. H.
43 JlebeneBa. XuMHuueckoe IeHCTBUC bubmmorera LIOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPAKTHYECKOe IPUMEHEHHE:
¢dorods1eMeHT, POTONAaTUHUK,
coJHeuHasi barapesi, CBETOUOT
45 Pemienne 3aga4 mo TeMe «DIIEMEHTBI Bubnuorexa [JOK

KBAHTOBOMW OIITHUKH

https://m.edsoo.ru/ff0d0302
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Mopens aroma Tomcona. OnbITEI

46 Pesepdopaa mo paccesuto a- bubmorexa [JOK
https://m.edsoo.ru/ff0d091a
yactuul. [Inanerapuast Mmozaens atoma
bubmmoreka [JOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u noriomieHne GoToHOB

48 MIpH Mepexo/ie aToMa ¢ OJTHOTO bubnnoreka [IOK
YPOBHS SHEPTrUH Ha APYrou. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosnHoBBIE cBOMCTBA YacTUll. BOaHBI
ne bpoinsa. Kopmyckynsipao- bubnunoreka [IOK

49 .

BOJTHOBOH Jyanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4YEeHHE

OTKpbITHE PaJIMOaKTUBHOCTH.

Omnebitel Pezepdopaa mo bubnunoreka [IOK

50
ONPEICICHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOIO U3JTYUCHUS
CaoiicTBa anb(da-, 6era-, ramma-

51 u3nydyeHus. BausiHue
pPaZOaKTUBHOCTHU Ha JKHBbIE
OpraHUu3MBbl
OTKpBITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbda-pacna. bubmumoreka [TOK
DJIEKTPOHHBIA U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['aMmma-uznydeHue
DHeprust cBsI3u HYKJIOHOB B svulpe. BuGmiorexa LLOK

53 Snepuble peakuuu. SnepHbIit

peaxtop. [Ipo0Grembl, MepCHEeKTUBHI,

https://m.edsoo.ru/ff0d1356
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AKOJIOTUYECKUE aCIEKTHI SACPHOU
SHEPTeTHKU

54

DnemMeHTapHble YacTUllbl. OTKPBITHE
Mo3uTpoHa. MeTopl HaOII0ICHUS 1
pPEruCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyruslii cton
«DyHIaMeHTalIbHbIE
B3anMOJICUCTBHSA. EMUHCTBO
(U3UYECKON KapTHHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe U MUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMUH. Bun
3B&3HOro Heba. Co3Be3aus, sIpKue
3BE31bI, IIJIAHETHI, MX BUINMOC
nekenne. ConHeynas cucreMa

56

Connue. ConHe4yHast aKTUBHOCTb.
Hcrounuk sneprun ConHua u 3BE371

57

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3IbI TJIaBHOM
nocJieioBaTenbHOCTH. BHyTpeHHee
cTpoeHue 3BE311. CoBpeMEHHbIE
MIPEJICTABJICHUS O MPOUCXOXKJICHUH U
sBommoiuu CoJHIIA U 3BE3]T

58

Muneunsbiii [1yts — Hama ["aaktuka.
[Tonoxxenue n neuxenue CoaHua B
lNamakruke. I'anaktuku. YEpHble
JIBIPBI B IJpax rajiakTHK

59

Bcenennas. PasOeranue rajakTuk.
Teopus bonpmoro B3peIBa.



https://m.edsoo.ru/ff0d0e38

PenukToBoe n3nydyeHue.
MeTtarajiakTuka

60

Hepemiennsie mpobiemMsl
aCTPOHOMUU

61

KonTponbHas pabora «meMeHThI
ACTPOHOMHUU U aCTPOPHU3UKI

62

IIpomesxyTo4dHast arrecTanus.
KommnekcHast KOHTponbHast pabota

63

O6o06maromuit ypok. Ponb ¢puzuku u
a4CTPOHOMHUHU B YKOHOMUYECKOH,
TEXHOJOIrMYECKOM, COIMAILHON 1
THYECKOH chepax 1esTeNbHOCTH
yenoBeka. Poib 1 MecTo pU3NKH U
aCTPOHOMUU B COBPEMEHHOM
Hay4yHOW KapTHUHE MUpa

64

O6o6uaromuit ypok. Ponib
(bu3HUeCcKOil TeOpUH B
(GbopMHUPOBaHUY TIPE/ICTABICHUI O
¢du3nveckoil kKapTuHe MUpa

65

O06o6matomuii ypok. Mecto
(bU3nUUeCKOil KapTUHBI MUPA B
o011eM psIy COBPEMEHHBIX
CCTCCTBCHHO-HAYUYHBIX
MIPEJICTaBJICHUI O IPUPOJIE

66

PesepBHBI ypok. MaruutHoe noe.
DIeKTpOMarHuTHasl NHIAYKIHUS




PeszepBublil ypok. Ontuka. OCHOBBI

67 CICIIHAIEHON TEOpUH 1
OTHOCHTEILHOCTH
Pesepnsrii ypok. KBanToBas pusuka.
bubmuoreka [JOK
68 DneMeHTHl aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



JIOKYMEHT MOAMNWCAH SMEKTPOHHON NOANUCHIO

MYHULUUNAJNIbHOE OBLLEEOBPA3OBATEJIbHOE ABTOHOMHOE 08.11.24 10:10 (MSK)
YYPEXXAEHMUE "CPEQHSASA OBLLEOBPA3SOBATEJIbHAS LLUKOJIA N2 10",
LLBanuHa Jlapuca AHatonbeBHa, vpekTop
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