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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha YpOBHE CPETHETO OOIIEero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil mporpaMMbl BOCIHUTAHHWS U KOHICMIIUU MPEMoJaBaHUs y4eOHOTO
npenmera «®Du3uka» B 0o0Opa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanum,
peaTn3yoLMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0yyenun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeNHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb pEaIM3alUU MEXIIPEIMETHBIX
CBsizel (PM3MKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (U3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1Mo rogam o0yyeHusl.

®du3nka Kak HayKa 0 HauboJiee 0OIIMX 3aKOHAX MPUPO/IbI, BHICTYIIAs B KAYECTBE yueOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUMN, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUIL B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue pu3nku BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kypca ¢u3nku st ypoBHS CpellHero o01iero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHEe T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraeT 3HakoMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozcusayuu peasu3yercsi MOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUI O CTPYKType MHMOCTPOCHHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHM, JUIsl ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peaTu3yeTcs Mpekae BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOphIE B MporpaMme Mo (U3NKe OObETUHEHBI B OOIIUN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELISHUIO pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIOTCSL  3aJaHWsi Ha OOBSICHEHHWE TMPOTeKaHWs (U3NYECKUX SBICHUA M TPOIECCOB B
OKpYXKaroIIed >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BbI ypOBEeHb Kypca (M3WKH Ha YpPOBHE CPEIHErO
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIabopaTOpHOE 000PYIOBAHNE JIJIsl BHITIOJTHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MpPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYuBaeT IMOCTAHOBKY MEPEUYHCICHHBIX B IpOrpaMMme Mo
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOOecrneyrBaeTcss B pacyére OJAHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE TMPEJCTaBICHHH O HAyyHOM MeETOJe TO3HaHUus U (HOpMHUpPOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHI OOBSCHSTD SBJICHUS C HCIIOJIb30BaHHEM (DU3MUYECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
M3YYCHHUS Kypca (PU3UKK Ha YPOBHE CpEIHEro o0IIero o0pa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHSATH TEOPETUUYECKHEe 3HAHWUS [UIsl OOBACHEHUs
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHUSM 3a/1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  HUHTEpOpeTanud  MHPOpMAIUHU,  ONpPEIeICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcst 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Heznenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUSA OKpyxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MO3HAHUS MTPUPOJIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHue. OTHOCUTEIBHOCTh MeXaHudeckoro nBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe naBmwkeHue. JIB)KEHUE MaTepHaTbHOM TOYKH TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas ckopocTh. Ilepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTFOCTPAIINS KUHEMATHUECKUX XapaKTEPUCTUK TBIKCHHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpoieHHOro Mo YIioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTy npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBATEIbHBIC PaBHBIC MPOMEXKYTKM BpPEMEHH TIPH PAaBHOYCKOPEHHOM JBIKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH ['anunes. Ilepsbiit 3akoH HeroToHa. HepLnaabHble CUCTEMBI
OTCUETA.

Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooTona s
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA 11l MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBICHUS
IIPU JIBUKEHHUU TENa B KUAKOCTU WM rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEaA.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPJIOTO TENA.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroTona.

H3zmepenue cu.

CrioxxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliuH.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecus: TBEPAOro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPALEHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHuke

Mmnynsc MaTepranbHOM TOUYKH (Te€a), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbe CUIIBI U
M3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHUBHOE IBUJKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernyeckass sHeprusi mMarepuanbHOW TOUYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHUH.

[TorennuanbHas sHeprus. IloTeHuManbHas sHEPTrUs ypyro aeGopMupOBaHHON NPYKUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMAbHbIE CUJbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
WU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckne ycTpOMCTBAa M NPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHME.



[Tepexo MOTEHITMAIBHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOINBIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbl C M3MEHEHHEM MEXaHWYEeCKOW SHEpruu Tejla Ha
MpUMEpPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmxkenue. Huddysus. Xapakrep IBHKCHHS W B3aUMOJCUCTBHUS YaCTHUIL
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaumdecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TeroBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenb upeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIUIOBOrO JBMKEHHMS dactul ra3a. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpecTaBieHne U30IIPOLIECCOB: U30TepMa,
u30Xxopa, nzobdapa.

TexHu4yeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu  MOJIEKYI
OpPraHUYECKUX COEIUHEHUI.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Monens onbita IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBHUS.

Mopaenb, HUTIOCTpUpYIOLIAs TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATIBHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpEeHHH 00bEéMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cucteMa. BHYTpeHHsIsl 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBI U
crocoOb!l e€ m3MeHeHus. KonmndyecTBo TEmoTHl U paboTa. BHYTpeHHss SHEprusi 0IHOATOMHOTO
WJICANBHOTO ra3a. Bupl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3IIydCHHE. Y IeIbHAs
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue 06 anmmabatHoM mporecce. [lepBblii 3akoH TepMmoanHAMuKH. [IprMmeHeHue
MEPBOTr0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPOIIecCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIMIBEL AeiicTBUS TenaoBbIX MaluH. [IpeoOpa3oBanus SHEPTUH B
TeroBbIX MamuHax. Koadduiment nonesnoro aeiicteus teruioBoit Mamuubl. [{ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTUYECKHIE MPOOIEMBbI TETNIOIHEPTETUKH.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpAINsA).

W3meHeHnune BHYTpEHHEH SHEpruu (TeMIepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TEeIII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuecmea. Dazoswvie nepexoonvt

[TapooOpa3zoBanne u koHjeHcauus. HMcmapenne u  kuneHue. AOconoTHas U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbHas TemioTa mapooopa3oBaHusl.
3aBUCHMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuanbl. [lnaBineHue M KpucTaluM3anus. Y aenbHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHuYeckue YCTpOWCTBA M IMPAKTHUECKOE MPUMEHEHHE: THIPOMETP H ICHXPOMET,

KaJIOpuMETp, TCXHOJIOI'MH MOJIYYCHHU A COBPCMCHHBIX MaTCpHrajoB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu MoHWKEHHOM JTaBJICHHUH.

Crioco0bI H3MEpPEHUS BIAKHOCTH.

HabGmonenve narpeBaHus ¥ TUTaBJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.
JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaXKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apsan. JlBa BHa DJIEKTPUYECKUX 3apsfOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslid  snekTpuyeckuidl  3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro mnousd. [lpuHmun cynepno3unun
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTHU AIIEKTPUUECKOTO TOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorennuman. Pa3sHocTh moOTeHIMAOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpoOHUIAeMOCTb.

OnextpoéMkocTs. KoHzaeHcaTop. DNEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEprus
3apsKEHHOTO KOHEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE DJIEKTPONpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DJIeKTpOCTaTUYECKas 3allMTa.

JIN3IeKTPUKHU B 3JIEKTPOCTaTUYECKOM II0JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAW  IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JJIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LETH.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY aensHoe CONPOTUBJICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 371EKTPUIECKOTO TOKA.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
MOJTHOM (3aMKHYTOM) ayieKTpuyeckoil nenu. KopoTkoe 3amMblkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3psan. MomaHUs.
ITma3ma.

TexHuueckue yCTpoilcTBa W TPAKTUYECKOE NPUMEHEHHE: aMIIepMeTp, BOJBTMETP,
peocTaT, HCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH IMOJl, TEPMUCTOPBl M (POTOPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMoe m3MepeHHue 3IEKTPOABMXKYIIEH cuiibl. KOpoTkoe 3amblKaHME TajabBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydeHne CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.



W3mepeHnue DIEKTPOABIKYIICH CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
COIIPOTUBJICHU.
Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COI[ep)KaTeJIBHBIX Me)KHpe,[[MCTHBIX CB$I3Cﬁ C KypcaMI/I MaTEMAaTHUKU, 6I/IOHOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsimusi, CBA3aHHBIE C W3yYEHHEM METOJIOB HAYyYHOT'O IO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHUH, JIMHEWHass QyHKusA, napabona,
runep6oa, ux rpadMKy ¥ CBOKMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX IMPOCKIMH HAa OCHU
KOOPJIMHAT, CIIOKCHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KHUBOU mpupoae, muddys3usi, ocMoc, TemI000MeH
JKHUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEAAYH, TEIJIOBOC PABHOBECHE), FJICKTPUUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIICCTBA,
MOJISIDHAsl Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEJ, JKUIKOCTEH W Ta30B, JJICKTPUUYCCKHC
CBOMCTBA METAJLJIOB, AJICKTPOJIMTHYCCKAS TUCCOLIUAIINS, TajlbBaHHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE JBIKEHUH C MCIIOH30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUITHUKY, HCIOJIb30BAHME 3aKOHA COXpPaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeNh BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOOAUJIBbHUK, KOHI[I/IIII/IOHCp, TCXHOJIOTUA HOJIy‘-IeHI/Iﬂ COBpeMCHHI)IX MaTepI/IaJIOB, B TOM YHUCJIC
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  JJCKTPOCTaTHYECKas  3allluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TPUHTEp, DIIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMomelcTBHME INOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cyneprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapThHa TMHUM MarHUTHOM MHIYKLUU NOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1oJjie MpPOBOAHMKA C TOKOM. KapTuHa AMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoaericTBrue MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsKEHHOW 4YacTHIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne HneKTpOMarHWTHOM WHAYKHMH. [IOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DNEeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIUK Dapajes.



BuxpeBoe ayekTpuueckoe IMose. ONEKTPOIABMIKYIIAass Cuia WHAYKIMU B IPOBOJHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

OHeprusi MarHUTHOT'O TOJIs1 KaTYLIKH C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHAYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[TpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHOM MHIYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbvle KO1€OAHUS

KonebarenbHas cucrema. CBoOOJHBIE MexaHMueckue KojeOaHusa. ['apmoHuueckue
konebanus. Ilepwon, dacrora, ammautyga u  (asa konebanuil. I[IpyXMHHBIII MasTHUK.
Matematuueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKUX KojeOanuil. [IpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJICATHHOM
Kole0aTeIbHOM KOHType. AHAJOTUS MEXAYy MEXaHWYeCKUMHU U DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTrUU B UICATLHOM KOjeOaTelbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHYyX/IeHHbIE MeXaHUYeCKue KoeOaHusl.
Pe3onanc. BeiHyKIeHHBIE DJIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennsbIii Tok. CUHYCOMJANbHBIM MEPEMEHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpomsBoacTtBo, mepemada W MOTPEOIECHUE AIEKTPUUYESCKOW SHEPrHH.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa ucCnonab3oBaHusA
AIIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HH.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIeKTpoIiepeiad.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKHUI
MasITHHK).

HabGmonenue 3aryxaronux kojieOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuunorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
3JICKTPOMArHUTHBIX KOJICOAHUMH.

Pe3onaHc mpu mociaeaoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKHM WHAYKTHBHOCTH H
KOH/JIEHCATOpA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue 3aBUCMMOCTH TIEpUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl rpy3a.

HccnenoBanne TNEPeMEHHOTO TOKa B ILEMH W3  IOCJIEAOBATEIBHO COCIMHEHHBIX
KOHJCHCATOpa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60JIHbL

Mexannueckue BOJIHBI, yciioBUsl pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
W JuMHA BOJHBL [lomepedHble W MpONOJIbHBIC BOJHBL MHTepdepeHmmss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIy4YEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpaX€HWE, IpeJIOMJICHUE, Nospu3anus, audpakuus, uHTtepdepeHimsa. CKOpoCTh
3JICKTPOMArHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUIeHUs. Paanonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPE/IbI.

TexHUYeCKHEe YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOIHHBIX BOJIH.

Kone6mromieecs Te0 Kak HICTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJIeOaHHH.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEeHUE CBETa B OAHOPOJIHOMN CpeIe.
JIyua cBera. ToueuHBII UCTOYHUK CBETA.



OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHHEe M300paKEHHH B TIJIOCKOM
3epKaie.

[Ipemomnenne cBera. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceera. ClokHbIH cocTaB 6eoro cBera. LBer.

Cobuparomue W paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
OnTHYEeCKas cuiia TOHKOHM JMH3bL. [locTpoeHne n3o0paxeHuii B cCOOMparouX U PaccenBaIOIINUX
auH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMUYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wurtepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. Jludpakunonnas pemérka. YciaoBHe HAOMIOJACHHUSA TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOCKIIMOHHBIM  amnmapar, MHKPOCKOM, TEJIECKOIN, BOJIOKOHHAs OITHKA, JAU(PPaKIMOHHAS
peméTKa, MOJISAPOUI.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPAXKEHHE M IperomiieHHe cBera. Onrtudeckue
npuOOopHI.

[TostHOE BHYTpeHHEe oTpakeHrne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(DPAKIINMOHHON PEIIETKH.

Habmronenne nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne noka3aresnst IpeioMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIBHOCTH
['paHuubl IPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKH. llocTynarsl cnienuanibHON TEOpUH
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBeTa B BakKyyMe, IPUHIIMI
OTHOCHUTEIBHOCTH OWHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE AJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBantoBasi ¢pusuka
Tema 1. Dnemenmul KGAHM OGO ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u sHEprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIBC
dboToHa.
OtkpeiTie u wucciaenaoBanue Gorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. Ypasuenue DitHmreitna 1 pororddexra. «KpacHas rpanunay porodddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuuyeckue YCTpoOIICTBA M NpaKTHUECKOE NpUMEHeHHe: (oToanaemeHt, (OTOAATUHUK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Llemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesHuro o -uactuu. IlnanerapHas
mogens atoMa. Iloctymnarel bopa. U3nyuenne n mornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO YpOBHSl SHepruuM Ha Jjapyro. Buasl cnektpoB. CnekTp YpOBHEW 3HEpPruM aroma
BOZOpPOJA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUWE: CHEKTPaJIbHBbIM aHaIWU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGnronenue nuHeyaThIX CEKTPOB U3ITyYESHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
HabGmronenue nuHeyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTH  CTPOECHHS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuo0akKTUBHOIO U3JIy4EHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHE TpoTOHa W HeWTpoHa. Hykionnas mopnens siapa ['eiizenOepra—VBaHeHKo.
3apsn sinpa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydenue. 3aKoH
paZvoaKkTUBHOIO pacmaja.
DOHeprus cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
Anepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
HHEPreTHKHU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTozab! HaOIIOIEHHS U PErHCTPALIMHU 3JIEMEHTAPHBIX YACTHIL.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.



TexHU4YecKkre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, KaMmepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoOa.

Llemoncmpayuu

CuéTurK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Otanbl  pa3BUTHS  acTpoHoMuU. [IpuknagHoe W MHUPOBO33PEHUECKOE  3HAUCHHUE
aCTPOHOMMUHU.

Bun 3Bé3anoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOC JBUKCHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrounuk sHeprun CosiHIIa W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TMOCTEA0BATEIIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» JUIsl 3BE3J TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamra I'anaktuka. [lonoxxenne u nemwxenue Connua B ['anmaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPY EHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPECIICHUSI TTOJI0KEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, utaner, Maeunoro [TyTu.

O0o0marniee NnoBTOpeHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COLIMAIBHOW U
ATUYECKON cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHN 0 PU3NYECKOM KapTUHE MUPA, MECTO (PU3MYECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kilacce ocCymiecTBIsieTCS C YYETOM
COJIep’KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTUH.

Medicnpeomemmvle nowsamusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOIO MO3HAHMSL:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
HKCIEPUMEHT, MOAETHPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HX



IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIMIA,
NPU3HAKY TOJ00MS TPEYTOJIbHUKOB, ONpeeIeHNE TUIOMIAAN TUIOCKUX GUTyp H 00bEMa Tell.

buonoeusn: snexrpuyeckue SBICHUS B JKMBOM mHpupoze, KojeOaTenbHBbIC IBIKEHUS B
JKUBOM NIPHUPOJIE, ONTUYECKUE SIBICHUS B JKUBOM IIPUPOJE, ACHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozusn: NTMHUM DJIEKTPOIIEPENay, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIID,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHUEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN ammapar, BOJIOKOHHAs OIITHKA, COJIHEYHAas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusuka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIECTBa,
pacuIMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN IE€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TO3MIMK  OOydYaloOmerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTaPHOH U BOJIOHTEPCKOH NI TETLHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTH POCCHICKON TPaK TaHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHMBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeCccu M peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE TIIaHEI,

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HIKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AIFHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTr'0 TO3HAHUS

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATEIBCKYIO I€ATEIbHOCTh NHAMBUIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENU AeSTeIbHOCTH, 3a]]aBaTh apaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBbie ucciieqoBaTe/IbCKHE AeHCTBUSA !

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUEBBIMU TOHATUAMH M METOAaMHU (U3HUUECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PelIeHHUs 3a7a4
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apTyMEHTBhI IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEUIeHUs 3aJauyd pe3yNbTaThl, KPUTHUYECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIHN OIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE AThTePHATUBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHns, IPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

NOHMMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHON padOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACIpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOU pabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOro YYaCTHHKA KOMaHJbl B OOLIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PAa3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIHATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M Ka4eCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHUS] TMpaKTUYeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacIIMpsTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPETOYTCHHIH;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.



CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJIJIEKT:

1aBaThb OI_IeHKy HOBBIM CI/ITyaLII/ISIM, BHOCUTH KOppeKTI/IBbI B ACATCIBHOCTH, OLICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HABBIKAMHU MTO3HABATEIILHON PEe(IICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJIUTEIILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIUTsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMGTB OLICHUBAThH pI/ICKI/I 148 CBOGBpeMeHHO HpI/IHI/IMaTB pGH_IeHI/ISI 10 UX CHHXKXCHHIO,

MIPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEILHOCTH;

MIPUHUMATH €051, TOHMMAasi CBOM HEJIOCTATKH M IOCTOMHCTRBA,;

HNPUHUMATh MOTUBBI U apI'YMEHTHI IPYIUX IIPH aHAIU3E PE3YJIbTaTOB AEATEIbHOCTH,

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce 10CTHXKEHUSI TMYHOCTHBIX PE3YJIBTATOB OCBOSHUS IMPOTPAMMBI 110 (DU3UKE TS
YPOBHsI CpefHEro oO0Iiero o0pa3oBaHus y OO0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTH ITOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTH HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

caMOpEeryJIupOBaHuUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTh aJaNTUPOBATHCA K HMOIMOHAIBHBIM
NU3MCHCHUSIM N HpO?[BJI)ITI) FI/I6KOCTI), 6I)ITI) OTKpBITLIM HOBOMy;

BHYTPEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHWE K JOCTHIKCHUIO IENId U YCIexy,
ONTUMM3M, UHUITUATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/SI U3 CBOUX BO3MOXHOCTEH;

OMIIaTuHy, BKHIO‘I&IOHICﬁ CHOCO6HOCTI) IIOHUMATh OMOIHWOHAJIBHOC COCTOSHHUC ZIpyFI/IX,
y‘-II/ITI)IBaTI) €ro HpI/I OCYHIGCTBJICHI/II/I O6HI€HI/I$I, CHOCO6HOCTI) K CO‘-IYBCTBI/IIO nu COHCpC)KI/IBaHI/IIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX poOJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHpA, B Pa3BUTUHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JEATEIbHOCTH JIIOEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOUYKa, MHEpLHAJbHAs CHCTeMa OTCY€Ta, aOCOIIOTHO TBEPJOE TENO, UACANBHBIM ra3, MOJENIU
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIA AIEKTPUYECKUM 3apsi]l IPU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSMOJIMHEHHOE JBU)KEHUE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpIHs, B3auMojaelcTBue Tei, anddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(oxJa’xJeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHHE, KOHECHCALUS, IIJIaBJIeHHE, KPUCTAILIN3aIHs,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, IOBBIIIEHUE AABJICHUS Ia3a IIPU €r0 HAarpEBAHUM B 3aKPBITOM
coCyJlie, CBA3b MEXIYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTpU3ALMS Tell,
B3aUMOJICHCTBUE 3apsI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJIB3Yys (pU3nueckue BEeNWYMHBI: KOOpAWHATa,
yTh, MEpEeMEeLIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tela, KHMHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUW TPABWIBHO TPAKTOBaThb (DU3MUECKUNH CMBICI HCIOJB3YEMBIX BEIUYHMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssli KUHETHYecKas HHEeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PHU3UYECKHI CMBICIT UCIIOJIb3YEMBIX BEJTUYHH,
uX O00O3HAYEHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCBHIBATh M3YYEHHBIE JJCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIWYUHBL: AIEKTPUUECKUI 3aps]l, dJIEKTPUUYECKOE MOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPAaBUS MHEPIHUATBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KHHETUIECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (POPMYTHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHMS B TIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH OMBIT M (POPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMU BEIMYMHAMU C HCIIOJIB30BAaHUEM
OpsIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPU TPOBEIACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSHHOTO 3HAUSHHST (PU3MYECKON BETMIHHEI,



pelaTh KayecTBEHHBbIEC 3aJa4yM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LIEMOUYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIIPETAlMM W NPEACTaBICHUS Y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3/I0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAroIei cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOUYEUYHBIH HCTOYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEeHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejgomieHue, uHTepdepeHuus, auppakuus W MOAApU3alus CBeTa, MJHUCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIUCBIBATh M3YYEHHBIE CBOICTBA BeEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KosieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIIOJIB3YEMbIX BEJIMYMH, HMX OOO3HAYCHHS H



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBATEIBHOTO M MAapajlIeIbHOTO COEAMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (oTod(dderra, 3aKOH COXpPAHEHHUS DSHEPTUH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaauOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTh) IpPUMEHUMOCTH;

OTIpe/IeIIATh HAaIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DU3MUYECKUX SBICHUW M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISIT TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PU3UYECKUX BEIWYHMH, MPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IPpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBATH Pe3yJbTAThl MOJYYEHHOW 3aBUCHMOCTHU
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE Ui €€ pEelIeHHs,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HaYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOJYYEHHOM U3 Ppa3IMYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX Y4EHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpalleHUH ¢ TPUOOPaMH U TEXHUUYECKUMHU YCTPOUCTBAMH, JUIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJI€KBATHO OLICHMBATH BKJIAJ Ka)JOr0 U3 yYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [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
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe 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 pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe 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 pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DIJIEeMEHTHI KBAHTOBOW ONTHKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunnie MeT(?)IK Bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHLHOCTH JII0IeH
MexaHudeckoe JBUXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOUKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHTIMTT OTHOCUTENBLHOCTH [ amuies. 1 bu6mmoreka [IOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaibHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia cin OTI/IBJ'IeI-(IbI/IqS)I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HNMnynsc MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUu

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO KIyTa»

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemiectBa. [locrosuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuikue https://m.edso0.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMosoro bananca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3anus Tei. INEKTPUIECKUu bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmorexa [TOK
’ HHaL. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘{eI([JKOM nonIe bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

anmnapara, CTpyHHOTO IIPUHTEpA.
DneKTpocTaTUYeCcKast 3alluTa.



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
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A7is OTHOM (3aMKHYTO)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIUIOB OT
teMiiepaTypbl. CBEpXIIpOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
npUMecHas MpoBoAUMOCTh. CBoiicTBa
p—n-nepexona. [lomynpoBogHUKOBBIE
npubopHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
Konrtponbnas pabora no reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c88be
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas HAykuus. [lotok

6 BEKTOpa MarHuTHOM MHAYKIHH. IJC 1

WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. 9JIC caMOMHAYKIIWH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAs M€Yb

O6o06maromuit ypok «MaruutHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenbubiii koHTYp. CBOOOHBIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYCHUE CUIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOM
KU3HU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. FoeTp https://m.edso0.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonnoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbril bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopHast
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceta. [ludpaxkinuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIleHUE bubnmorexa LOK
P P https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprust ¥ UMIYJIbC PENSTUBACTCKON
38 gacTuilbl. CBS3b MAacChI ¢ YHEPTUEH U Bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka.
. bubmuoreka [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!l poTorddekra. YpaBHeHHE
42 BﬁHmTegHa nq:lq)(pOToaq)(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. X¥MHUUYECKOE NE€HCTBIE bubmorexa [IOK
AieBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
¢dboTorIeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
PDHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 IT b
OCTyIaTht bopa https://m.edsoo.ru/ff0d0afa
H3znyyenwne u noriomieHue (oToHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(()i;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoiins. KopmyckynspHo-

BOJIHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblit
peaktop. IIpobGaembl, mepcrneKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1EPHOMI
JHEPIeTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «®yH1aMeHTalIbHbIE
B3anmMoaercTBUA. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bun 3Bé3anoro neba. Co3Besnus,
SPKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa

Counnne. CoHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTABICHUSI O POUCXOXKICHUH U
sBomtounu CoJiHIA U 3BE3]T

Muneunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B IAPAX TaJaKTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cepax AesTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
(dbuzmveckoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN 0 (PU3NYECKOM
KapTHHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CTIEUATBHON TEOPHH 1
OTHOCHUTEJIbHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM

10 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

10.1

MNPOI'PAMMBI

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI OCBOEHHS IPOTPAMM OCHOBHOTO
o0pa3oBaHus cpeHero ooero oopa3oBanus

JleMOHCTpUpOBaTh Ha TIpUMeEpax pojib U MECTO (PH3UKH B COBPEMEHHBIX HAayYHBIX KapTHHAX
MHpa, B Pa3BUTHH COBPEMEHHOW TEXHHUKH W TEXHOJOTHH, B TPAKTUYCCKOH JeATEIHLHOCTH
JTIoJEn.

10.2

VYYauTHIBaTh TPAaHHUIBl MPUMEHEHUS H3YYEHHBIX (DM3NYECKUX MOJENCH: MaTepHaibHAas TOYKa,
UHEepIUaNbHAs CHUCTeMa OTcuéra, aOCOMIOTHO TBEPAOE TENO, WUACAIBHBIN ra3; Mozenu
HNOJ/IECPKaHUs Ia30B, )KUAKOCTEH U TBEPABIX TeJl, TOUCUHBIN MEXaHUYECKUI 3apsJHbIH 31eMEHT
— IIPY Harpy3ke Gpu3ndeckux 3amad

10.3

PacniozHaBate ¢uznueckue sBieHUs (MPOLECCH) U OOBACHATH MX Ha OCHOBE MOJIEKYJSPHO-
KMHETUYECKON TEOpPHH BEIECTB BEUIECTBA M IEKTPOJUHAMUKH: TYCTOE U PAaBHOYCKOPEHHOE
MPSMOJMHEHHOE [IBIDKCHHE, TMaJeHHWe Tell, JABWKEHHWE 10 OKPYXXCHHIO, HWHEPIUs,
B3aumojeicTere tel; mupdys3us, OpoyHOBCKOE ABWKCHHE, IBHKEHUE KUAKOCTEH W TBEPIBIX
Tel, W3MeHeHHe Oo0bEMa Tel TpH HarpeBaHWW (OXJIKICHHM), TEIUIOBOC HAINpPSIKCHHE,
WCIIApeHNEe, KOHJCHCAIUsS, IUIABICHUE, KPUCTAJUIM3ANWS, KHUIIEHWE, BIAXHOCTh BO3IyXa,
MOBBIIIEHUE JaBIIEHUs Ta3a TpPU €ro HarpeBaHWU B 3aKPBITOM COCYIE, CBS3b MEXKAY
napamMeTpaMu COCTOSTHUS Ta3a B M30MpoIleccax; MISKTPU3alus Tej, B3auMOIeHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOE JIBIKEHHE, HCTIONB3Ys (pU3HuecKue u3MepeHus: KOOpAuHaTa, MyTh,
HepeMeleHne, CKOPOCTh, YCKOPEHHE MacChl TeJla, CUla, UMITYNbC Tela, KHHETHUIEeCKasi SHEPIHs,
MOTEHIIMAJIbHASL DHEPTUs, MEXaHH4YecKas paboTa, MeXaHW4ecKas MOIIHOCTH; MPH OMNMHCAHUU
MPaBWIGHO TPAKTOBATH (HYM3UUECKUIM CMBICT BKJIIOYAIOT BEIWUIHWHY, UX 3HAUCHHE W Pe3yibTart,
HaXOXACHUE (OPMYIBI, CBS3HIBAIONINE JAaHHYIO (HU3WYECKyI0 BENWYMHY C APYTHMH
BEJIMUYMHAMH.

10.5

OmncaTh U3ydeHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SBJICHUS, MUCIONB3Ys (H3MUECKHE
BCJIMYUHBL: JaBJICHHE Ta3a, TEMIICPATypy, CPCIHIO KHHETHYECKYIO DHEPIUI0 XaOTHYECKOTo
IBIKEHHST MOJICKYJ, CPEOHEKBAIPATHYCCKYI0 CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPECHHIOIO JHEPIrHui0, paboTy ras3a, KOI(QQUIMECHT TIONE3HOTO JEHCTBHUS TEIUIOBOTO
JBUTATEJIA; NMPH ONUCAHUM NPABIIBHO TPAKTOBAaTh (U3MUECKUH CMBICI BKJIIOYAIOT B ce0s
BCJIMYMHY, HUX 3HAYCHUC U CJICACTBUC, HAXOKIACHHC q)OpMyJ'H)I, CBsA3bIBAOMIUE JAaHHYIO
(U3NYECKYIO BEINYUHY C APYTUMH BETHUNHAMH.

10.6

OnuceiBaTh M3y4YEHHBIE DIEKTPUUYECKHUE CBOWCTBA BEIIECTB W JJIEKTPUYECKUE SBICHUS
(TIporiecchr), HUCTONMB3ysS (PU3UUECKHE (POPMBI: MOIIHOCTH 3apsiia, JJIEKTPHUSCKOE IOJIe,
HanpsDKEHHOCTD 10U, MOTEHIMAJ, Pa3HOCTh MOTEHLMAJOB; IPHU IPaBUJIBHOM OINHCAHUU
(U3UYECKU CMBICH BKIIOYAET BENMYMHY, WX 3HAUCHWE W 3HAUCHHE; cienyiomas (hopMmya,
CBSI3BIBAIONIAS TAHHYIO (PU3MIECKYIO BEIHIUHY C TPYTHMH BEIUMIHHAMU

10.7

aHAIN3UPOBATh (DU3MUYECKHE IIPOLECCHl W SBJICHUS C IOMOIUBI0 (M3WYECKHX 3aKOHOB H
IIPUHLIMIIOB: 3aKoHa BceMupHoro tarorenus, I, II u Il 3axonoB HeroToHa, 3aKk0Ha COXpaHEHUs
¢u3UUeCKO SHEpPTruM, 3aKOHA COXPAHCHUS HMITYNIbCAa, NPHHLUIA CYIEPIO3UINN CHIIBL,
[IPUHLIMIIA PaBHOIIPAaBUSA MHEPLMAIBHBIX CUCTEM OTCUETA; MOJIEKYJSPHO-KMHETUYECKUH 3apsi
BEIIECTBA, Ia30BbIE 3aKOHbBI, CBA3b CpPEIHEH KHHETHUYECKOW JHEPruM TEIJIOBOIO JBMKEHUS
MOJIEKYJI ¢ aOCONIOTHOH TeMIEpaTypod, MEpBbII 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAaHEHUS
3apana, 3akoH KyioHa; mpHM 3TOM pa3iH4aloT CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTHYEeCKOE BBIPAKEHHE M YCIOBHS (IPaHUIBI, 001aCTH) TPHMEHHMOCTH
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IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS POTPAMM OCHOBHOI0
00pa30BaHusA cpeaHero 001ero 00pa3oBaHusA

OOBACHATL OCHOBHBIC IIPUHIUIIBI JencTBUs MallluH, HpI/I60pOB 1N TCXHHUYCCKHX YCTpOI\/'ICTB;
ONPCACTINUTL YCJIOBUS UX 0€30I1aCHOTr0 MCIOJIb30BAaHUS B MOBCEIHEBHOM JKU3HU

10.9

BBl nipoBOMTE HKCIIEPUMEHTHI 110 UCCIIEJOBaHUIO (DU3MYECKUX BO3AEHCTBHH M IMPOLECCOB C
UCTIONB30BaHUEM MPSIMBIX U BHEUIHMX HM3MEPEHUil; mpu 3TOM CcGhOpPMYyIHpOBATh HpodieMy
(3amauy) u cdopMyIupoBaTb MaTEeMaTHYECKUH  OKCIEPUMEHT, CcoOpaTb  YCTAHOBKY
IpeiIaraeMoro 000pyA0BaHusl, TPOBECTH ONBIT ¥ CHOPMYIIMPOBATH BHIBOIBI

10.10

OCyIIeCTBIATE MPSIMBIE W JOTOJTHUTEIbHBIC H3IeNUs (QU3UUECKOTO pa3Mepa; Ha ITOM CTCHIIE
WCTIONB3YETCSl METON WM3MEpEHHs] ¥ HCIONB30BAaHHE CIOXHBIX METOJOB H3MEpEHHS
TOTPEITHOCTEN N3MEPEHUI.

10.11

Hccnenyercss B 3aBUCUMOCTH MEXTY (GU3NYCCKHMH BEITMYMHAMH C HCIIOJIB30BAaHHEM IPSMBIX
HM3MEPEHHIA; MTPH 3TOM KOHCTPYHPOBATh HACTPOHKY, (PHKCHpPOBATH IMOJydCHHBIE PE3YJIbTATH B
3aBUCHMOCTH OT (DH3MUECKUX BEJIMYMH B BHJIE TaOJNUI] W TpaduKOB, JHeiaTh BBIBOJABI IO
pe3yabpTaTaM UCCIIeIOBaHUsl.

10.12

Cobmonath npaBmiIa 0€30MaCHOTO TPyia MPH MPOBEICHUM HUCCIICIOBAHUN B paMKax y4eOHOTro
SKCIIEPUMEHTA, y4eOHO-HCCIIeIOBATEIbCKOW U IMPOEKTHOH NEesTEIbHOCTH C HCIIOJIb30BaHUEM
U3MEPUTETIHHBIX PHOOPOB U 1aOOPAaTOPHOro 000PYAOBAHUS.

10.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 33JaHHON (DPU3NYECKON MOJIENIBIO, UCTIONB3Ysd (pU3HUECKUE
3aKOHBI M IPUHIMIIBI;, HA OCHOBE aHAIM3a YCJIOBHM 3afadyu BhIOCpUTE (U3HUCCKYIO MOAENb,
BBIOpPaHHYIO (PU3MYECKYIO BEIMUYMHY U (DOpMyiTy, HEOOXOOUMYIO ISl €€ pelleHHs, NMPOBECTU
pacyETHI U OIEHUTh PEATLHOCTH MOTYYSHHOTO 3HAYEHHMS (PU3HIECKON BEITHMUMHBI

10.14

Pemarp kauyecTBeHHYI0 3ajady: BBICTPOMTH JIOTMUYECKYIO HENPOTHUBOPEUUBYIO LIEMOUYKY
paccyXIeHHH ¢ ONOpOi Ha W3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pr3WIecKue SBICHUSL.

10.15

Hcnonb3oBaTe OpH  pEUIEHHH  33Ja4  COBPEMEHHBIC  TEXHOJOTHH  HCCICHOBAHHUS,
CTPYKTYPHPOBaHUS, OOBSICHCHUS] M MPEJCTaBICHUs y4eOHOW U  HAayYHO-HOMYJISPHON
nHpOpMAIMHK, TONYYEHHOW W3 PAa3IMYHBIX HMCTOYHHMKOB; TINATENbHBIA aHAIH3 MOJY4CHHON
nHGOpMAITIH

10.16

[IpuBecTn BKIam pOCCUHCKIX M 3apyOCe:KHBIX YUCHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBICHEHHE
MPOIECCOB OKPY’KAIOIIETO0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA.

10.17

Hcnonp3oBaTh TeOpeTHYeCcKHe 3HAHUS MO (PU3MKE B MOBCETHEBHON XKU3HU JUIsl oOecrieueHus
0e30macHOCTH Tpu paboTe ¢ MpuOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH, JJISI COXpaHEHHs
3J0pPOBbsI M COOJIIOJICHUsI HOPM KOJIOTHYECKOTO ITOBEJICHHS B OKPYXKalOIIeH cpere.

10.18

PaboraTts B rpymnme C BBIIOJTHEHHEM Pa3lMYHBIX COLUAIBHBIX POJICH, IUIaHUpOBaTh padoTy
TPYNIBI, PAalMOHANBHO COKpAaIlaTh OOS3aHHOCTH M IUIAHUPOBATh JEATENBHOCTh B
HECTaHJAPTHBIX YCJIOBMSX, aJECKBATHO OLEHUBATh BKJIAJ KaXKJOrO YYacTHHMKAa TIpYIIbl B
pelIeHne paccMaTPUBaEMBIX ITPOOIIEM.




11 KJIACC

Kox
MPOBEPsAEMOro
pe3yJbTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS POTPAMM OCHOBHOI0
00pa30BaHusA cpeaHero 001ero 00pa3oBaHusA

JeMoHCTpupoBaTh Ha IpUMEpPAx POJb U MECTO (PU3UKU B COBPEMEHHBIX HAYYHBIX KapTHHAX
MHUpPa, B Pa3BUTHH COBPEMEHHOW TEXHHKH U TEXHOJIOTUH, B MPAKTUYECKOH HeSITeIbHOCTH
JIIOJICH, IIEIOCTHOCTH M SJIMHCTBE (PU3UICCKUX KApTHH MHUPA.

11.2

YY9uTHIBaTh IpaHUIBI TPUMEHEHHUS H3YUIEeHHBIX (DM3UUIECKUX MOJEINEeH: TOUSUHBIN 3apsy 3apsaa,
saepHas MOIENb aToMa, HYKJIOHHAs MOJENb aTOMHOTO SIpa NPH BEITONHEHUN (H3HUECKUX
3aza4.

11.3

PacniosnaBate (¢usndeckue sBiIeHHs (NpoIecChl) U OOBSICHATH MX HAa OCHOBE COJHEYHOW
ANEKTPOJAMHAMUKY M KBAHTOBOW (PU3UKH: DIIEKTPUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XHUMHAYECKOe, MAarHUTHOE JICHCTBHE TOKA, B3aUMOJCHCTBHE MATHUTOB, JIICKTPOMATHUTHAS
UHIYKIWA, JCHCTBHE MArHUTHBIX IOJICH HA MPOBOJHUKH C TOKOM W JBWXKYINUICS 3apsim,
JJIEKTPOMArHUTHBIC KOJEOAHUS ¥ BOJIHBI, TPAMOJIMHEHHOE HW3IyYeHHE CBETa, OTPaKEHUE,
npenomiicHue, HWHTepdepeHiys, audpakius ¢ MOMIpU3aIMs CBETa, IUCIEPCUs CBETa,
(dotoanektprueckuii 3dpderr (horoaddekr), cBeTOBOC NaBICHWE, OTHOIICHUS JHHEHYATOTO
OTHOIIICHHUS K aTOMYy BelMKoOpHuTaHn#, MOHAPXHUS M HCKYCCTBEHHAS! PaHallns

11.4

OnuceiBaTh W3YyYCHHBIE CBOWCTBAa BEIIECTB (DIEKTPUUECKHAE, MArHUTHBIC, ONTHYECKHE,
AIIEKTPUIECKYIO IPOBOAUMOCTD PA3IUIHBIX CPEN) U DJCKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), C
noMonIpio (pu3ndecKkol (OpMBL: TEHEpaTOp 3apsia, CHia TOKa, DIEKTPHUYECKOE HAIpsDKEHHE,
3JIEKTPUYECKOE CONPOTUBICHHE, pa3HOCTh moTeHuanoB, JC, pabouuil TOK, HHIYKIHS
MarHUTHBIX TMONed, cuina Awmmepa, cuna JlopeHIa, WHAYKTUBHOCTh KaTYIIKH, JHEPrus
3JIEKTPUYECKOTO U MarHWTHOTO IOJIs, IEPUON U KojeOaHHe B MEPEeMEHHOM KOHTYpe, 3apsij |
CHJIa TOKa B MPOLIECCE TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHMi, (OKYCHOE pacCTOsSHUE
U ONTHYEeCKas CHJIa IIMH3; TPH TPABWIHHOM OIWCAHUN (PU3WYECKAH CMBICT BKIIIOYAET
BEIMYMHY, WX 3HAUCHWE W 3HA4YCHHE; Clenyiomas (opMyna, CBs3BIBAalONIas IaHHYIO
(PM3UUECKYIO BEIMUMHY C APYTHMHU BETMINHAMHA

11.5

OnucrBaTh H3YICHHBIC KBAHTOBBIE SBICHUS U MPOIIECCHI, HCIONIB3Ys (GU3HMUCCKUE BETUIHHBL:
CKOpPOCTH AJICKTPOMArHUTHBIX BOJH, UIMHY BOJHBI M YacTOTy CBETAa, DHEPTHUIO U HUMITYIIbC
(doToHa, mMeproA MoNypacnana, YHEPTUIO CBSI3M aTOMHBIX s/Iep; MPU NPaBWIHHOM OMUCAHUU
(bu3rYecknii CMBICT BKIIOYAET BEIMYMHY, MX 3HaueHUE W 3HadeHue; Ciemyromas Gopmyrna,
CBSI3BIBAIOIIASl JTAaHHYIO (DU3MYECKYIO BEIWYHHY C JPYTMMH BEIMYWHAMH, PacCUUTHIBAET
3HavYeHHE (PU3MUECKON BEITHMUHHBI

11.6

AHanmu3upoBaTh (PU3NYECKHE MPOLECCHl U SIBICHMSA, C IOMOINBI (PU3NYECKUX 3aKOHOB U
OpUHIUNOB: 3akoH OMa, 3aKOHBI IIOCIEOBATENILHOTO M MAapauIeIbHOTO COEIMHEHUS
NPOBOTHHUKOB, 3akoH JDxoyns — JleHma, 3akoH 3J€KTPOMAarHWUTHOM WHIYKIWH, 3aKOH
NPSAMOJIMHEHHOTO  JIBIDKCHHSI, 3aKOHbI OTPAKCHMS, 3aKOHBI IIPEIOMIICHHSA, YypaBHEHHE
OnamTeiHa 171 GororddekTa, 3aKOH COXPaHSHNS SHEPTUH CBETA, 3aKOH COXPAHEHHS YHEPTUH
3apsfa, 3aKOH COXpPaHEHUS MAacCcOBOTO 3apsja CBeTa, IOCTynaTel bopa, 3akoH
pPaZuOaKTUBHOIO MCTOYHUKA; MPU 3TOM Pa3IMYalOT CIOBECHYIO ()OPMYIHPOBKY 3aKOHA, €TO0
MaTEeMaTHYECKOE BRIPAKCHHE M YCIOBHS (TpaHHIIbI, 007aCTH) IPHUMEHUMOCTH

11.7

OHpel]eHI/ITB HanpaBneHHe BeKTOpa I/IHZIYKHI/H/I MArHmuTHOT O HpOBO)lHI/IKa C TOKOM, CHHOﬁ
Awmmnepa u cuioit JlopeHna.

11.8

CTpOHTH M ONIMCHIBATh H300pa)keHNE, CO31aBaTh PYKOIMCHBIC 3epKaja, TOHKOH JIH30i1.

11.9

Brl mpoBoUTE SKCIIEPUMEHTHI TI0 UCCIIECAOBAHUIO (PU3UYECKUX BO3JICHCTBHMA M MPOIECCOB C
UCIIOJIb30BAHMEM MPSMBIX M BHEIIHUX H3MEPEHHH; MpPU 3TOM ChHopMynupoBaTh MpodiaeMy
(3agauy) ® cPOpMyNIHpPOBATh MAaTEMAaTHYECKHH DKCHEPUMEHT, coOpaTh yCTaHOBKY
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IpeAIaraeMoro o0opyA0BaHusl, IPOBECTU OMNBIT U C(HOPMYINPOBATH BHIBOBI

11.10

OcymiecTBIATh NpsAMBIE U IOTOIHUTEIbHBIE M3JeMH (PU3NUECKOro pa3Mepa; Ha 3TOM CTEHIE
UCIONB3YETCsl METOJ M3MEpPEHHs U HCIOJIb30BaHME CIIOKHBIX METOJNOB H3MEPEHHUs
HOrPEMIHOCTEN U3MEPEHMUIA.

11.11

PaccmarpuBaercss COOTBETCTBYMOIAs —(pu3nMdeckas Mepa C  HUCIOJIb30BAHHEM IPSIMBIX
U3MEpEHH; TIPH 3TOM KOHCTPYHPOBATh HACTPOWKY, (PUKCHPOBATH MONy4YEHHBIE PE3yJIbTATHl B
3aBUCHMOCTU OT (PM3MYECKUX BEIUYMH B BHJE TaOMUL M TpaduKOB, AeNaTh BBIBOABI IO
pe3yNbTaTaM HCCIIEAOBAHMUS.

11.12

CobnronaTe mpaBuia 0e30MacHOr0 TpyAa MpH MNPOBEJCHHHM HCCIEIOBAHMN B pamKax
yu4eOHOT0 HKCHEPUMEHTa, Y4eOHO-HCCIIENOBATeIbCKOW U IPOEKTHOH JEATeNIbHOCTH C
HCIIOJIb30BAaHUEM U3MEPHUTENBHBIX MPUOOPOB U J1AOOPATOPHOT0 000PYIOBAHUSI.

11.13

Pematp pacyéTHbie 3a7aul ¢ SBHO 3alaHHOW (PU3HYCCKOW MOJIENBIO, HCIIONB3Ys (pH3nuecKue
3aKOHBI ¥ TPUHIIMITEL; Ha OCHOBE aHAJHM3a YCIOBUH 3afadd BHIOCpUTE (U3MUECKYI0 MOJENb,
BBEIODaHHYIO (DH3UYECKYIO BEIIMYHHY U (HOPMYITY, HEOOXOIUMYIO JJIsS €€ PeIleHHS, POBECTH
pacy€Thl U OIICHUTh PEATBHOCTH MOJYYCHHOT0 3HAYCHUS (PU3MICCKON BEIMYUHBI

11.14

Pemats Ka4Y€CTBCHHYIO 3aJjady: BBICTPOUTH JIOTHYCCKYIO HCEIPOTUBOPCUUBYIO LEIOYKY
paCCY}KI[eHI/Iﬁ C OHOPOP‘I Ha NM3YyYUCHHBIC 3aKOHbI, 3aKOHOMECPHOCTH U (bnanecxne SABJICHUS.

11.15

Hcnonp3oBaTh  mpH  peIICHHM  3aJa4  COBPEMCHHBIC  TEXHOJOTMH  HCCICIOBAHUS,
CTPYKTYpHPOBaHUs, OOBACHEHUS W MpPEICTaBICHUS Y4eOHOW ¥  HAYYHO-TIOMYJISIPHOMN
UHPOPMAIIMH, TONYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB; TIIATCIBHBIN aHAIN3 IOJY4CHHOMN
uHbOpMAIH

11.16

OOBSICHATH IIPUHIUIIBI JIeUCTBUS MalllvH, HpI/IGOpOB N TCXHUYCCKHX YCTpOﬁCTB; ONpeaACINTb
YCJIOBHUA UX 0€30I1aCHOr0 MCIOJIL30BaHUS B MOBCEIHEBHOM KU3HU

11.17

[IpuBecTn BKJIAA pOCCHICKHX ¥ 3apyOSKHBIX YYEHBIX-(U3WKOB B pa3BUTHE HAYKH, B
00BsSICHEHHE TTPOIECCOB OKPYKAIOMIETO MHPA, B pPa3BUTHE TEXHUKU M TEXHOIOTHIL.

11.18

Hcnonp3oBaTh TeopeTHUECKUE 3HAHHA 1O (PU3MKE B MOBCEIHEBHOM JKHM3HU IUIA OOECIICUCHHS
Oe3omacHOCTH TIpH paboTe ¢ MpHOOpaMU M TEXHUYECKUMH YCTPOHCTBaMH, I COXPAaHCHHUS
3JI0POBBSI M COONTIOICHHUST HOPM KOJIOTHIECKOTO MOBEACHHUS B OKPYXKAIOIIEH Cpejie.

11.19

Pabortate B rpymie ¢ BBIIOJHEHHEM PAa3JIMYHBIX COLHAIBHBIX POJIeH, IUIaHUPOBATh paboTy
[PYIIIbI, PAMOHATIBHO COKpAIIaTh 005 3aHHOCTH ¥ [UIAHUPOBATH JIEITEIFHOCTh B HECTAHIAPTHBIX
YCJIOBHAX, aJICKBATHO OLICHUBATh BKJ1a[q KaXa01ro y4aCTHHUKa TPYIIIIbI B peueHue
paccMaTprBaeMBIX ITPOOIIEM.
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[IpoBepsiemble 31eMEHTBHI COAEPKUMOTO
pasaena 3JIeMeHTa

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHUA

duznka — HayKa O Ipupoxac. Haqume METOAbI TO3HAHUA OKPYIKAKOLICTO

1.1 mupa. Poip sKcmepuMeHTa W TEOPHUHM B MPOIECCE IO3HAHUS MPUPOIIBL,
DKCTIEpUMEHT B (PU3UKE

MOI[GJ'II/IpOBaHI/Ie (1)H31/I‘-I€CKI/IX (baKTOpOB 1 OpOLECCOB. HayLIHI)IC TUIIOTE3HI,

12 Ouznveckre 3aKOHBI U TEOPUU. |'paHUIBI BXKHOCTH (PU3NUECKUX PACTEHHUH,
' [MpusanMn cootBeTcTBHs. Poiib ¥ MecTo (PM3MKM B COBPEMEHHOW HAyYHOMH

KapTHUHE MUPA, B IPAKTUIECKOU NESTEINHHOCTH JIFO/ICH.
2 MEXAHUKA
KMHEMATHKA

MexaHUuecKoe JABHKCHUC. OTHOCHTEILHOCTh MEXaHUYCCKOTO JBHKCHMUA.

211

Cuctema otcuera. Tpaekropus

[Tepemenienue, ckopocTh ( CpeIHss CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
2.1.2 YCKOpEHHe MaTepHuajbHBIX TOYEK, HUX TMPOEKIUH Ha OCH CHCTEMBI
koopauHaT. CloXeHue mepeMeIeHI 1 CJI0KEHNE CKOPOCTEH

PaBHOMEpHOE 1 paBHOYCKOpEHHOE MpsIMOJIMHEHOe NBMkeHue. [ paduku B
2.1.3 3aBHCHMOCTH OT KOOPJIWHAT, CKOPOCTH, YCKOPEHHUSI, ITyTH U MaTePHAIBLHOTO
NePEeMEIICHUS TOYEK BO BPEMEHHU.

2.1.4 CBo0OoaHOe najieHue. Y CKopeHne CBOOOIHOTO MaeHUS

2.1 KpuBonuneitnoe npmxenne. PaBHOMepHOE ABIKEHUE MaTePHAIbHBIX TOUEK
215 [0 OKPY)XHOCTU. YTJIOBasi CKOPOCThb, JIMHEWHas ckopocTb. Ilepuon wu
gacToTa. LleHTpocTpeMuTenbHOE YCKOPEHNE

216 TexHUYECKHE yCTPOICTBA: CIMIOMETP, JBUKEHHE aTMOCEPOB, IEMHbBIE U
o PEMEHHbIE Mepe/IauH.

[IpakTryeckue padoThl. I3MepeHre MTHOBEHHOU ckopocTH. McciaenoBanue
COOTHOLIEHHS MEXIy MyTAMH, MPONCHHBIMU TEJIOM 3a
517 IOCJIEIOBATEIbHBIMU paBHBIMH MPOMEKYTKAMU BPEMEHHU npu
o PaBHOYCKOPEHHOM  JIBMKEHMH C  HayalbHOW  CKOPOCTBIO, PaBHOM
BEPOATHOCTH. V3ydueHne OBIKEHUS IapuKa B BI3KOU kuaKocTu. M3yueHne
IBIDKEHUS Tella, OPOIIEHHOTO TOPU30HTAIBEHOTO TIOJIOKECHUSI.

JUHAMUKA

IIpuaiun  otHocutTensHOCcTH  ['ammnewn. Ilepselii  3akoH  HproToHa.

221
WHepuuanbHble CUCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHIMIT Cynepro3uuu Cui

2.2 Bropoii 3axkon HeloToHa [uIsi MaTepuaibHBIX TOUEK B HHEPLUAIBHOM
2.2.3 cucreme orcuéra (MUCO). Tperuit 3akon HploToHa I MaTepUaTbHBIX
TOYEK 3pEHHUs

294 3akoH BceMupHOro Tarorenusa. Cuna TspkecTd. IlepBas kocMmuueckas
o ckopocThb. Bec Tena




Kon

Kox nposepsiemoro

IIpoBepsiemble 3JIeMeHTBI COAEPKUMOIO

pasaeiaa 3JIEMEHTAa
2.25 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TPEHUS CKOJNBXCHUS M CHIIA TPCHHS
2.2.6 ocenbio. Koaddurment tpenus. Cuia npu COMPOTUBIICHUH ABIKCHUIO TEa
B )KUIKOCTH WU B3TJISIE
2.2.7 ITocTynarensHoe U BpallaTebHOE IBIDKEHHE a0COIIOTHO TBEPAOTO Tena
2238 MoMeHT OTHOCUTENbHO cuibl Berpa. Ilnedo cumbl. YcioBus paBHOBecHs
o tena B ISO
229 TexHuuyeckue  YCTPONCTBA: MOANIUITHUKH, HCKYCCTBEHHBIC  CIYTHUKU
- TIBHKEHMS.
[Mpaktuueckue paboThl. V3yueHne MABMXECHHS Opycka Ha HAKIIOHHOU
TUIOCKOCTH T10]] HECKOJIBKUMH cuilaMu. MccnenoBaHne B 3aBHCUMOCTH OT
2.2.10 CWJIBI YIPYTOCTH, BO3HHKAWOIIEH B JedopMHUpYyeMOHl TIpyKUHE U
pEe3WHOBOM 0o0pasiie, IMO3BOJIAET ONpenesiuTh uX (opmy. VYcioBus
UCCIIEI0BaHUs PaBHOBECHS TBEPIOTO Tela,
3AKOHbBI COXPAHEHU S B MEXAHUKE
231 Wmmynsc  MaTepHaabHOM  TOYKH, CHCTEMBI MAaTEPHANBHBIX  TOYEK.
h VIMITyJIbChI CHITBI U U3MEHEHHE UMITYIIbCA Tela
2.3.2 3akoH coxpaneHust ummyibca B UCO. PeakTrBHOE TBHKCHHE
2.3.3 Pabora cumbl
2.34 MOIIHOCTh CHITBI
935 Kunernueckas SHEPTUA MaTepHaTbHON TOYKH. Teopema
h 0 KHHETHYECKOM SHEpPrum
[ToTennuanbHas SHEpIusl. [ToTennuanpHas DHEPIus YIpYyro
23 2.3.6 neOpMUPOBAHHON TIPYKHUHBI. [lOTeHIMANbHAS dHEpPrus Teina BONIHU3H
TTOBEPXHOCTH 3EMITH
HOTCHHI/I&HLHI)IG u HCIMMOTCHIIMAJIbHBIC CHJIBHBIC. CBHSI) pa6OTI:I
2.3.7 HETIOTEHIINATBHBIX CHJI C N3MEHEHHUEM DHEPTeTUUECKIX CHCTEM Tel. 3aKOH
0 COXpaHEHUH HKOJIOTHIECCKON SHEPTUH
2.3.8 Yipyrue u Heynpyrue Ipoucxoast
239 TexHuueckne  yCTpOMCTBA: MBIDKEHWE  PAaKeThl,  BOJOMET,  KOIIEp,
MIPY>KUHHBIN MTHACTOJIET.
[IpakTryeckue paboThl. M3ydeHue CBS3M CKOPOCTEH TeNl MPU HEYNPYroM
2.3.10 ynape. HccrnenoBanue cBsi3u pabOT C HM3MEHEHHEM CUJIBI WH)KEHEPHOU
SHEPIHH Tela
3 MOJIEKYJISIPHA S ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU
OCHOBHBIC TIOJIOKEHHS MOJICKYJISIPHO-KHHETHYECKON Teopuu. bpoyHOBCKOE
3.11 nmerkeHne. Juddysus. Xapaktep IBIOKEHHS W B3aHMMOJICHCTBHE YaCTHII
3.1 MMEIOT 3HaUY€Hue
312 Mogenu BeIIECTB Ta30B, JXKUAKOCTEH ¥ TBEPABIX Tel W OOBICHCHHE
- CBOWCTBA BEIIECTBA B OCHOBE ITHX MOJICIICH
3.1.3 Macca monekyn. Konnuecto BemectBa. [TocrossHHass ABoraapo




Kon

Kox nposepsiemoro

IIpoBepsiemble 3JIeMeHTBI COAEPKUMOIO

pasaeiaa 3JIEMEHTAa
314 TemnmoBoe otHomenue. Temneparypa u ee wusmepenue. Illkana
o Temneparypsl Llenscus
315 Mogens uneansHoOro raza. OCHOBHBIE MOJICKYJISIPHO-KITHETHUSCKIE TEOPUH
- HIeaTbHOTO Ta3a
316 AOcomoTHas TemIepatypa Kak Mepa CpeldHeld KHHETUYECKOW JHEPruu
o TEIUTOBOTO JABIDKCHUs dacTull ra3a. [llkama remmeparypsl KenpBrna
3.1.7 VYpaBuenue Kianeiipona — MenneneeBa. 3akoH /laibroHa
318 l'azoBble 3akoHBEL. M30mporiecchl B HICATBHOM Tasze C COAepIKaHHEeM
o BEILECTB: H30TEPMBI, H30XOPbI, H300apBhL.
3.1.9 TexHu4eckue ycTpoiicTBa: TEpMOMETP, OapoMeTp
[Mpaktuueckue paboThl. M3MepeHne Macchl BO3MyXa B KIACCHOW KOMHATE.
3.1.10 HccnenoBanne B 3aBHCHMOCTH OT IapaMeTPOB COCTOSHHS Pa3pe:KEHHOTO
rasza
OCHOBbI TEPMOJANMHAMUWKH
321 TepMmoauHamudeckas cucteMa. BHyTpeHHssI SHEPTUs TePMOIUHAMUYECKON
o CHCTEMBI H €€ H3MEHEHHMSI
329 KomuvecTBo Temna u paboThl. BHYTpeHHssT SHEPrust OJHOATOMHOTO
o UJIeaIbHOTO ra3a
Bugpl Temmomepenaud:  TEIUIONPOBOTHOCTH, KOHBEKIHSA, H3IyYEeHHUE.
3.2.3 TemnoémkocTe Tella. YaeiapHasd TEIUIOEMKOCTb BEIIeCTBA. PacuéTr
KOJIMYECTBA TEIUIOTHI MIPH TEIUIOoNepeIaue
IlepBrlii  3akOH TepMoAWHAMUKHU. IIpumeHeHWe mepBoro  3akoHa
32 3.24 TEPMOJMHAMHUKHN K H3o0mpolieccaM. ['paduueckas MHTepHpeTaryst paboThl
' rasa
TennoBble  mamuHbl.  [IpuHOUOBL  JEHCTBUSL  TEIUIOBBIX — MAIIMH.
395 [IpeoOpa3zoBanust »HEprud B TEIJIOBBIX MamuHax. Koaddunuent
- nonte3Horo aeiictBust (qanee — KI1J[) moromaer mamunsl. [ukn Kapro u ero
KII A
396 Btopoii 3akoH TepmoauHaMuku. HeoOpaTMMOCTh TPOIIECCOB B TPUPOJE.
o TermoBsle IBUTATENH. JKOIOTHUYECKHE TIPOOIEMBI TETUIOIHEPTETHKH
397 TexHHueckHe yCTpOMCTBa: IBUTATEIb BHYTPEHHETO CropaHus, OBITOBOM
- XOJIOJMITBHUK, KOHUIHOHED.
3.2.8 IpakTrueckue paboThl. I3MepeHue yaeIbHON TEITOEMKOCTH
ATPETATHBIE COCTOSHI S BEHHIECBA. ®A30BBIE ITEPEXO/IbI
331 [MapooOpazoBanne u KoHmeHcanus. lcmapeHwe W KureHue. Y aeibHas
o TEMIOTa apOOOPa3OBaHKs. 3aBUCHMOCTE TEMIIEPATYPHI OT JaBJIEHHUS
33 3.3.2 AOCOIOTHAS ¥ OTHOCUTEIIbHAS BIIAYKHOCTh BO3yxa. HachIleHHbIH Tap
' 333 Teépmoe teno. Kpucrammmdeckue u amopdHbie Tena. AHWU3OTPOIHUS
o CBOICTB KpUCTALIOB. JKHUIKKME KPUCTAILIBL. MATEPUAIIBI
334 [lmaBnenne w©  KpUCTAIUIM3AIM.  YJAENbHAsS  TEIUIOTAa  IUIABJICHUSL.

Cybmumarnust




Kon

Kox nposepsiemoro

IIpoBepsiemble 3JIeMeHTBI COAEPKUMOIO

pasaeiaa 3JIEMEHTAa
3.35 YpaBHeHHE TEIUIOBOro OanaHca
TexHudyeckne YCTpOMCTBA: TUTPOMETP U  IICUXPOMETP, KaJIOpUMETD,
3.3.6 TEXHOJIOTMM TIOJNYYEHHUS COBPEMEHHBIX MaTepuaioB, B TOM HYHCIE
HAaHOMATEPHUAIIOB M HAHOTEXHOJIOTHHL.
3.3.7 [IpakTrueckue padboTsl. I3MepeHne BIaKHOCTH BO3IyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpuzauus Tell. DIeKTpUYecKUid 3apsuHuK. J[Ba BHIA SIIEKTPHYECKUX
o 3apsI0B
4.1.2 [IpoBOAHUKH, TURIIEKTPUKH U TIOTYTTPOBOJAHUKA
4.1.3 3aKOH 0 COXpaHEHUM 3apsaa
4.1.4 BsaumopeiictBue 3apsaaoB. 3akoH Kynona
415 Onektpudeckoe moie. Hampsox€aHocTe BHemHWX mojeit. [IpuHnmm
o cynepno3uiuu. JIMHUK HanpsHKEHHOCTH OTKPBITHIX MOJIEeH
41 416 Pabora cumnm asnektpocratmdeckoro mons. Ilorenmman.  PasHocTh
MOTCHIIAAJIOB
417 [IpoBOIHWUKKM W IUAIEKTPUKH B TMOCTOSIHHOM 3JEKTPUYECKOM TIOJIe.
o JusnexTpudeckas IPOHHIAEMOCTh
418 DNEKTPOEMKOCTb. Kongencarop. DneKTpoEMKOCTh TIOCKOTO
- KOHJIGHCATOpa. DHEPrusl 3apsHKEHHOTO KOHeHcaTopa
TexHnyeckue YCTPOHCTBA: 3JIEKTPOCKOII, AJIEKTPOMETD,
4.1.9 AJIEKTPOCTATHUYECKAs 3alINTa, 3a3eMJICHUE AIIEKTPONPUOOPOB, KOHASHCATOP,
KCEPOKC, CTPYHHBIN IPUHTED.
4.1.10 [MpakTrueckue padboTsl. I3MepeHue 21eKTpOEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKHM TOK. TOKH B PA3JIMYHBIX CPEJIAX
491 VYcnoBUS TIOCTOSIHHOTO BKJIFOUEHHUS! Toka. McTounukum Toka. Cuiia ToKa.
o [ToCTOSHHBIN TOK
422 Hampsoxenne. 3akon Oma [i1st yqacTka 1ernu
4.2.3 DIEKTpUYECKOe COMPOTHBIICHHE. Y AeTbHOE COMTPOTHBIICHHE BEIIeCTBA
42.4 [TocnemoBaTensHOE, MapajuieabHOE, CMEIIIAHHOE COSTUHEHHUE TIPOBOTHUKOB
4.2.5 Pabora Bxtovaet Tok. 3akoH [xoyns — Jlenna
4.2.6 Bxitouenue Toka
4.2 anekTponBrkymas cuia (maree — O/C) m MexaHH3MBI OOECICUCHHUS
4.2.7 UCTOYHMKA TOKa. 3akoH OMa i MOJHOW (3aMKHYTOH) 3JIEKTpUYECKON
nen. KopoTkoe 3akiodueHne
428 ONEeKTpOHHass  MPOBOJUMOCTh  TBEPABIX  METaUIOB.  3aBHCHMOCTH
o COINPOTHUBJICHUS METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOJIUMOCTh
429 OnexTpuyeckuil TOk B Bakyyme. CBOICTBA JIEKTPOHHBIX ITyYKOB
[MomynpoBoguuku.  CoOCTBEHHass M NpPUMECHas  MPOBOJUMOCTb
4.2.10 OJIynpoBOAHUKOB. CBoiicTBa I - II nepekntoueHus. IloaynpoBonaHUKOBEIE

pUOOPEI




Kon Kox nposepsiemoro

IIpoBepsiemble 3JIeMeHTBI COAEPKUMOIO

pasaeiaa 3JIEMEHTAa
4211 DNEKTPUYECKH TOK B AJIEKTPOJUTAX. DJIEKTPOIUTHUECKAs TUCCOILUALINA.
o DIEKTPOITH3
4212 OnekTpuyeckuii TOK B Tazax. CaMOCTOSATENbHBIH W HECaMOCTOSTENbHBIN
o paspsia. PaznudaHbie BUABI CaMOCTOSITENNHHOTO pazpsana. Momaus. [Tnazma
TexHuyeckne ycCTpOWCTBA: aMIIEPMETP, BOJBTMETP, PEOCTaT, HCTOUHUKU
4213 TOKa,  DJIEKTpOHArpeBaTelbHble  MPUOOPBI,  AIEKTPOOCBETUTENbHbIE
o npuOOpBI, TEPMOMETP CONPOTHBIICHHS, BaKyyMHBIH AWOI, TEPMUCTOPHI U
(oTOPE3UCTOPHI, MOTYIPOBOAHUKOBEIA AUO, TATFBAHHKA.
[IpaxkTrueckue paboTel. 3yueHne cMeIaHHbIX COSAMHEHUI PE3UCTOPOB.
4.2.14
Nsmepenne DJIC ucTOYHWMKA TOKAa M €ro BHYTPEHHETO COTPOTHBIICHHUS.
Hab6mroieHue anextponusa
11 KIIACC
Kox Kon
paszena MmpoBEepsaAEMOro HpOBepHeMI)Ie 3JIEMEHTBI COAEPKUMOT0
3JIEMEHTA
4 QJIEKTPOJJMHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHA I UH YK
43.1 ITocTostHHBIE MATHUTHI. B3anMo1eliCTBHE TOCTOSSHHBIX MAarHUTOB
MarautHoe ToJIe. Bekrop MAarHUTHON VHIYKIIHH. IIpunaun
43.2 cynepriozunuy. JInaM MaranTHOW MHAYKIMA. KapTrHa TMHUI MarHUTHON
WHAYKIUY OIS TOCTOSHHBIX MarHuTOB
MarauTtHOe TIoJIe IPOBOAHMKA C TOKOM. HapucyliTe THHHN TOJISI [UTHHHOTO
433 IPSMOTO TMPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IPOBOAHUKA, KATYIIKU C
toxoM. OnbIT Dpcrena. BzaumoseiicTBre NpoOBOJHUKOB C TOKOM
434 Cuna Amriepa, ee MOyJIb U HAMPABJICHHE
435 Cuna JlopeHma, ee Momyilb M HampaBieHue. J[BibkeHHE 3apspKEHHOI
4.3 YJacTHUIIEI B aTMOC(epHOM MarHUTHOM rione. PaGoTa crmbablie Jlopenma
4.3.6 SIBneHue 3JIEKTPOMarHUTHON HHAYKIUN
4.3.7 BekTop MarHMTHON MHAYKLINA
4.3.8 ITpoBona 3JIC. 3akoH snekTpoMarHuTHOM MHAYKIMu Dapajies
439 Buxperoe osnektpuueckoe mone. DJ[C HampaBisieTcs B TPOBOJIHUK,
MIPUBOUTCS B JIBIXKEHHE MTOCTYIMATEILHO B CTOPOHY MAarHUTHOTO TTOJISI.
4.3.10 ITpaBuno Jlenna
43.11 NunykTuBHOCTD. SBnenne camonnaykuuu. 31C camonHayKInu
4.3.12 DHeprust MAarHUTHOTO MOJISI KATYIIIKH C KOMOM
4.3.13 ONeKTPOMarHuTHOE TI0JIe
4.3.14 TexHuueckue  YCTpOMCTBA: OCTOSHHBIE ~ MArHUTBL,  DJIEKTPOMArHUTHI,




Kon

Kon NpoBepPsSIeMOro IIpoBepsiemble 3JIeMeHTBI COAEPKUMOIO
pasiena 3JIEMEHTA
AIIEKTPOABUTATENH, YCKOPUTEIH 3IEMEHTAPHBIX YaCTHIT, HHIYKIIMOHHAS TIEYb.
[TpakTuueckue pa®oThl. M3ydeHne MarHUTHOTO MOJS KaTYIIKHA C TOKOM.
4.3.15 HccnenoBanne NEHCTBUS IOCTOSHHOTO MAarHWTa Ha PaMKy C TOKOM.
HccnenoBaHue sSBIEHUH AJIEKTPOMAarHUTHOM POBOAUMOCTH
5 KOJIEBAHI 1 BOJIHbL
MEXAHUWYECKHE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA
511 Konebanbhnast cucrema. CBobOongHble KkoneOaHusa. ['apMoHMUeckue
o konebanwust. [lepuon, yacToTa, aMIuMTya u ¢asa KosieOaHus
5.1.2 IIpyxuHHBIHA MasTHUK. MaTeMaTU4eCKH MasiTHUK
513 YpaBHeHue TapMOHUYECKUX KOJICOaHHH. Kunemartudaeckoe
o U TUHAMUYECKOE OMICAHNE BPAIIaTeILHOTO IBIDKCHIS.
[TpeBpamienue >Hepruu MPH TaPMOHUYECKUX KoleOaHWAX. CBI3b MEXIy
5.1.4 aMILUTATYJaMH UCXOJHOW Mephl C aMIUTHTyaMH KOJICOAaHUH €€ CKOPOCTH H
YCKOPEHUs
KonebarensHplii KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJCOAHUS B
515 HJCaTbHOM ITOBOPOTHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHHYSCKUMH H
3JIEKTPOMAarHuTHbIMHU Kojebanusmu. @opmyna Tomcona
5.1.6 3aK0H COXpaHEHUS SHEPTUHU B UACAITHHOM KOHTYPE
51 517 BeiHykaeHHBIC MexaHM4yeckue Kkosebanus. Pesonanc. Pe3oHaHcHas
KpHBas. BeIHYXJJeHHBIE 3JIEKTPOMAarHUTHBIC KONEOAHUsL.
5.1.8 [Tepemennbiii Tok. CHHYCOHMIATBHBIA MTEPEeMEHHBIN TOK.
519 MonHocTh NepeEMEHHOTO0 TOKa. AMIUIUTYIHAs CHJIa M JIEHWCTBYIOLIEE
o 3HAYCHUE TOKA U HAIPSDKCHUSI
Tpancdopmarop. [IponsBoacTBo, nepenaya u MOTpeOICHNE IICKTPHUECKOIT
5110 SHEPTrUU. ODKOJIOTUYECKHE PHUCKH TPU IPOU3BOJACTBE DICKTPHUCCKON
o sHepruu. KymbTypa HCIONB30BaHUS DJIEKTPOIHEPTHH B IOBCETHEBHOM
KHU3HHU
5111 TexHUYeckHe yCTpOWCTBA: celicMorpad), MEeXaHWYCCKUH 3BOHOK, JIMHUH
o AIIEKTPOTICPEaaUH.
[MpakTrueckue padotel. MccnegoBanue B 3aBUCUMOCTH OT TIEPHOJIA MaJIbIX
5112 W3MEHEHU Harpy3ku Ha HHTH OT JIHHBI HHTH W MacChl Tpy3a.
o HccnenoBanue mepeMeHHOTO TOKA B IIEMH ITOCTIEIOBATENFHO COSANHEHHBIX
KOHJICHCATOPA, KaTyLIKH U PE3UCTOpa.
MEXAHUWYECKHE U 5JIEKTPOMATHUTHBIE BOJIHbI
591 Mexanudeckue BOJHBI, YCJIOBHsS pacmpoctpanenus. llepuoja. CkxopocTh
paciupoCTpaHCHUA U JJIMHA BOJIH. HOHCquHBIC W JJIMHHBIC BOJIHBI
50 522 Wnrepdepentms u tudpaxnns MEXaHUIECKUX BOJH.
' 5.2.3 3ByK. CKOpOCTb 3ByKa. I poMKOCTS 3ByKa. BricoTa ToHa. TemOp 3Byka
ONEeKTpOMarHUTHBIE BOJIHBL. Y CIOBHS CO3AAHUS HIEKTPOMArHUTHBIX BOJIH.
5.24 Bzanmuas opuenTanus BekTopoB E , B n v B anmexTpoMarHuTHON BOJHE B

BaKyyMe.




Kon

Kon NpoBepPsSIeMOro IIpoBepsiemble 3JIeMeHTBI COAEPKUMOIO
pasiena 3JIEMEHTA
CBoifcTBa  DJIEKTPOMArHUTHBIX  BOJH: OTPaXECHHE,  IPEJIOMIICHHE,
525 nosspuzanys, rudpakmust, nHTepdepennns. CKopocTh HEKTPOMAarHUTHBIX
BOJIH
526 [IIkana 31eKTPOMarHUTHBIX BOJIH. [IprMeHeHNEe AIEKTPOMarHUTHBIX BOJIH B
o TEXHUKE U OBbITY
597 [TprHIATEL pamuocBsI3n u TEJICBUIICHHUSL. Pagnonmokarus.
o DIEeKTPOMarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpesibl
TexHUYecKne yCTpOICTBA: My3BIKaIbHBIE HMHCTPYMEHTHI, YIBTPa3ByKOBas
5.2.8 JIMaTHOCTHKA B TEXHUKE W MEITUIIMHE, paaap, pPaluolnpruéMHUK, TEICBU30p,
aHTeHHa, TenepoH, CBY-nieyn.
OIITHKA
531 ITpsiMmonuHeitHOE pacpocTpaHeHHe cBeTa B BHEUTHEH cpefe. JIyd cBeta
532 OtpaxeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre M300pakeHH B
o TIOCKOM 3epKajie
533 Ipenomienne cBera. 3akOHBI TIPEOMIIEHUS CBETA. AGCONIOTHBIN IOKa3aTelb
o TIPETOMIICHHS
534 Iomuoe uccnenoBanue orpaxeHyst. [IpenesbHbId yroil MOoJHOTO BHYTPEHHETO
o OTpaKCHUS
535 Hucnepcust cBera. CrioxkHBIN cocTaB Oenoro ceera. I[Ber
CoOuparome ¥ pacceuBaroniye JHH3bL. ToHkas JsmH3a. DokycHoe
536 paccTosHIE U ONTHYECKas CHyIa TOHKUX JIHH3. [locTpoeHne m300paskeHuit B
o coOHMparoIMX U pacceuBalomuX JHH3aX. PopMyda TOHKHMX JIMH3.
VYBenuuenue, naBaeMoe JTUH30HU
5.3 5.3.7 [Ipenenbl NPUMEHUMOCTH TEOMETPHUYECKOW ONITHKU
Wutepdepenius crera. KorepeHTHBIE NCTOUYHUKH. YCIOBHS HAOIIOACHUS
5.3.8 MaKCHMyMOB ¥ MHHHUMYMOB B HHTEP(EpPCHIIMOHHONH KapTHHKE OT JBYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuus ceera. [udpakiuonHas pemérka. YclIoBHe HaOIIOACHUS
5.3.9 OCHOBHBIX MAaKCHMyMOB TIpHM TaJCHUM MOHOXPOMAaTHYECKOTO CBETa Ha
IU(PPaKITIOHHYIO PEIIETKY
5.3.10 IMonsipuzanus ceera
TexHUYeckHe yCTPOHCTBA: OUKH, Jymna, (oToanmapat, NPOCKIIMOHHBIN
5.3.11 amnmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, IU(PpaKIMOHHAS
peléTkKa, NoJIsIpou.
ITpakTuueckue pabotsl. M3mepenue MoKa3aTess MPETOMIICHHS.
5.3.12 UccnenoBanne cBOWCTB m300paXkeHHs B JUH3aX. HabmroneHue nucriepcun
CBETa
DJIEMEHTHI CITELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH
6 I'panunbl npuMeHMMOCTH Kiaccuyeckod MexaHuku. IloctynaTel Teopuu

6.1

OTHOCHUTEJBHOCTH: W HBAPUAHTHOCTb MOJIYJSIIMM CKOPOCTH CBETa B
BaKyyMe, OTHOCUTENIbHO MPUHLIMIIA DHHIITeHHA




Kon

palfz(l)é[na NpOBePsIEMOro IIpoBepsiemble 31eMEHTBHI COAEPKMMOT0
3JIEMEHTA
6.2 OTHOCUTETFHOCTh ~ OTHOBPEMEHHOCTH.  3aMeIIeHHe  BpEeMEHH U
COKpAII[CHHE UTHHBI
6.3 DHeprus ¥ UMITYJIbCHBIC YaCTHIIbI
6.4 CBsi3p Macc ¢ DHEpPrueid M WMITYIBCOM CBOOOJHBIX YACTHIl. DHEPTUs
HETIPeIBUICHHBIX YaCTHUI]
7 KBAHTOBA S ®13UKA
JIEMEHTBI KBAHTOBOW OIITHUKU
711 ®oronbl. Gopmyina [Inanka cBs3u 3HEPTUU (POTOHA C €ro HANpPsHKEHUEM.
OHeprus U UMILyJIbCHOE (POTOHA
712 OtkpeiTHe W ucchenoBanue ¢orodddekra. Ombitel A.I. Croseroa.
3akoHbI poTordhdekra
7.1 713 VYpaBuenne Ounmredina mis  dorodddekra. Dorosddexr «Kpachas
TpaHUIIa
7.1.4 Hasnenue csera. Onbitel [1.H. Jlebenena
7.1.5 XuUMHAYECKOE IENCTBUE CBETA
716 TexHuueckue  yCTpoicTBa: POTOIIEMEHT, (OTONATYMK,  COJTHCUHAS
Oarapesi, CBETOTHO/I.
CTPOEHUME ATOMA
791 Monenb atoma Tomcona. OnbITeI Pe3epdopaa 1o ucciie10BaHNI0 SHEPTHH
aToma. [lmanerapHas Mogens aToMa
IToctynats! bopa. M3nyuenue u paszaencHue GOTOHOB IpH IEPEXoe aToMa
7.2.2 C OJIHOTO YPOBHA 3Hepruu Ha Apyrod. Bunel cnekrpoB. CekTp ypoBHeH
sHEepruu atoma BenukoOpuranun
7.2 793 BonHoBbie cBoiictBa wactul. Bonnbl ge bpoia.  KopmyckynspHo-
BOJTHOBOM Ayanu3M. Ju(pakius 2IeKTpOHOB Ha KPUCTAJIIaX
794 CIIOHTaHHOE U BBIHYXKAECHHOE U3JIydeHHE. Y CTPOWCTBO U MPUHIUI PabOTHI
nasepa
795 TexHuueckne YCTPONCTBA: CIIEKTPAIbHBIA aHamu3 (CIEKTPOCKOI), Jiasep,
KBaHTOBBIUM KOMIIBIOTEP.
7.2.6 [IpakTrueckue padoTel. HabmoneHue 3a THHEHYaThIM KITMMAaTOM
ATOMHOE ]1PO
7.3.1 MeTop1 HaOMFOICHUS B PETUCTPALIMH dJIEMEHTAPHBIX YaCTHI]
OtkpbiTHe  paguoakTuBHOCTH. OmbITeI  Pesepdopma 1o cocraBy
7.3.2 paaroakTUBHOTO m3mydeHus. CBoiicTBa anbda-, OeTa-, raMMa-U3ITydeHHsL
HccnenoBanue paInoOaKTHBHOCTH Ha )KUBBIX OPTaHU3Max
7.3 733 OTKpbITHE TIPOTOHA U HelTpoHa. HykioHnHas moxensb siapa ['elizenOepra —
WBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tons
734 Anbta-pacrian. DIEKTPOHHBIA M TO3WUTPOHHBIN Oera-pacman. ['amma-
u3iy4deHue. 3aKOH PaJnOaKTUBHOTO 3apakeHUs
7.35 OHeprus CBsI3M HYKIOHOB B sinpe. Snepusie cwibl. JedexT sapa sapa
7.3.6 Snepubie cocTosiuus. [lenenve u cuHTe3 siAep




Kon

Kon NpoBepPsSIeMOro IIpoBepsiemble 3JIeMeHTBI COAEPKUMOIO
pasiena 3JIEMEHTA
737 Anepubiit peaktop. TepmosimepHblii cuHTe3. [IpoOieMbl U MEPCIIEKTHBEI
o SIEPHOM SHEPreTUKU. DKOJIOTHYECKHIE aCTIEKTHI SIIePHOI SHEPreTUKH
738 OneMeHnTtapHsle 4acTHIbl. OTKpbiTHE T03UTpoHA. DyHAaMeHTalbHBIE
h B3aUMOIEHCTBUSI
73.9 Texnudeckne yCTpOMCTBA: AO3UMETpP, Kamepa BuibcoHa, siepHBII
o peakTop, aToMHas 6omoa.
7310 ITpaktuueckue paboThl. MccnenoBaHue TPeKOB 4YacTHLl (IO TOTOBBIM
o dororpadusim)
OJIEMEHTBI ACTPO®U3MKN
8.1 Bun 3Bé3mHoro Heba. Co3Be3nus, sipkue 3BE3MBI, IUIAHETHI, HX BUIAMMOES
' JIBIKEHHE
8.2 Conneunas cucreMa. Ilnanetsl 3eMHOI rpynmbl. IlnaHEeTBI-TUTAHTBI U UX
' CIIyTHUKH, KapJIUKOBbIe MIaHeTsl. Mable Tesa CoTHEUHON CUCTEMBI
8.3 Comnnue, gotochepa u atmocdepa. CoaHeuHast aKTUBHOCTh
8.4 Uctounnk sneprum ComHia u 3BE31T
3B&3Mbl, MX OCHOBHBIC XapaKTEPUCTHKU: Macca, CBETHMOCTb, PpaJuyc,
85 TeMIepaTypa, HX B3aUMOCBs3b. JluarpamMma «CHEKTpajdbHBI Kiacc —
' CBETUMOCTEY». 3BE3/IbI TTIABHONM MOCIIEN0BATEIILHOCTH. 3aBUCUMOCTE «Macca —
CBETUMOCTb» JUISl [VIaBHBIX 3B€371 TI0 MOCIIEI0BATENbHOCTU
8 86 Buytpennee  ctpoenme  3B&3n.  CoBpeMEHHBIE — TMPEACTABICHHUS O
' MPOUCXOXKIEHUH 1 ABoIoLMY COJIHIIA U 3BE3[. DTalbl XKU3HU 3BE3]]
Mneunsnii [1yte — Hama anaktuxa. CrimpanbHasi CTpyKTypa [ aakTHKH,
8.7 nepenaer 3BE31bpl, ra3 M nbUIb. Ilonoxkenue u asmwxeHue ConHua B
I"anakTuke. [Tnockas u ceprueckas moACHCTEMBI [ alakTHKH
8.8 Tunel ramaktuk. PaguoranakTuku M KBazapbl. UEpHbIE IBIpH B siApax
' TaJIaKTUKH
Bcenennas. Pacmmpenne Bceenennoil. 3akoH XaO6ma. PasGeranue
8.9 rajakTukd. BospacT u paguyc mmpa, Teopust Bemukoro B3peiBa. Mozenb
«ropsiuer Beenennoity». PenmukToBoe n3nyyeHue
8.10 MacmtabHas cTpykTypa Mupa. Meraranaktika. Heperménusle mpo6iiemMbl
' ACTPOHOMUH
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