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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeOHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMA M TpeOOBaHWI K pe3yJbTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTelIbHOW mporpaMMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
benepanbHOll pabouell MporpaMMbl BOCIIUTAHHS M KOHILEMIMHM TPENOJaBaHus Yy4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHu3anusx Poccuiickorr  ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conmepxanue  mporpaMMbl 1O (U3UKE  HAmpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAyYHOU KapTuHBI Mupa oOydaromuxcs 10—11 kmaccoB npu oOyueHUH uX (U3HNKe
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JESITEIbHOCTHOTO mojaxona. IIporpamma mo ¢usuke
cootBercTBYeT TpeboBanusiMm PI'OC COO k miaHUpyeMbIM JHUYHOCTHBIM, MNPEAMETHBIM H
MeTanpeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe YYUTHIBAET HEOOXOJUMOCTh peaan3aluu
MEXIPEIMETHBIX CBSI3ed (PU3MKM C €CTECTBEHHOHAy4YHBbIMU Y4eOHBIMU IpenMeramu. B Heil
OTIPEJIENIAIOTCA OCHOBHBIE 1I€JTU M3Yy4eHHUs (U3MKH Ha YPOBHE CpellHEero oodiero oopazoBaHus,
IUTaHUpPYEMbIE pe3yJbTaTbl OCBOCHHS Kypca (HU3UKU: JIMYHOCTHBIE, METAlpeIMETHbIE,
npenMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHMSI Kypca GU3MKH Ha 0a30BOM YpOBHE, B TOM UYHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CHCTEMY 3HAHUN 00 OKpYXarolleM MUpE.
[IkonbHBIE Kypc GU3UKA — CHCTEMOOOPA3yIOIHUA JUIsi €CTECTBEHHOHAYYHBIX YYCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMmueH, Ouonoruelt, pusudyeckoi reorpadueid m actpoHoMueil. Mcmonp3oBaHWe W aKTHUBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOW BKJIAJ B
(hopMHpOBaHHE €CTECTBEHHOHAYYHOW KapTHUHBI MHpa O00yJaromuxcs, B OPMUPOBAHUE YMEHHIA
MPUMEHSTh HAyYHBIH METOJ [MO3HAHUS TIPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro 00IIero oOpa3oBaHusl MOJIO0KEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpPUBATh KaK MPUHIUIIBI €70 TOCTPOECHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca GU3NKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. Benymmum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnogaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHuana Gpu3nyeckoi Hayku, OCMBICICHUE CBSI3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnoiaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHUX U TEXHOJOTUYECKUX MTPUIIOKEHUH N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3sBUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MPUPOJONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMU DJIEMEHTaMHU Kypca (U3UKM Ha yYPOBHE CpETHEro oO0Imero o0pa3oBaHUS
ABIISIIOTCS  u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
NpPEACTAaBICHUAX O TPUPOAE, TPAHHUIAX TPUMEHUMOCTH TEOpWUH, IS  ONHUCAHHA
€CTECTBEHHOHAYYHBIX SIBJICHUI M TPOIIECCOB).

CucreMHO-1esTeIbHOCTHBIN NOJIX0 B Kypce (PM3MKHU pPeaInu3yercs, IPek/Ie BCEro, 3a CUET
OpraHM3aly 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — ITO KCHOJB30BAHWE CUCTEMBI (DPOHTAITBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
abopaTOpPHBIX PpabOT, KOTOphIE B TporpaMme Mo ¢u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BelneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJIUMBIX JJISi KOHTPOJS W OIIEHKH, OCYIIECTBIIACTCS YYaCTHUKAaMHU 00pa30BaTENBHOTO
rpolecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaOuHeTta Qusuku. [Ipu 3Tom
o0ecrieunBaeTcsl OBJIAJCHHE OOYJYAIOMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYWH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MIPEUTOKEHHBIX THUIIOTE3.

Bonbmoe BHUMaHuE yAeNseTcs PENICHHIO Pacu€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
IUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIIOIINE TPUMEHSATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO pasjelna
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3aesnoB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >XKu3HH, TpeOyromiue BbIOOpa (U3MYECKON MOJETH Uil CUTYalldu TMPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 yuyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOmiero o0pa3oBaHUs JOJKEH M3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (U3UKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MpPEAMETOB €CTECTBEHHOHAYYHOTO Lukia. B xabunere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ad0opaTopHOE 000PYIOBAHKE ISl BHITOJHEHUS YKa3aHHbBIX
B ImporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue (OpMUPYETCS B COOTBETCTBHU C MPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00OecrnedynBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe oOopymoBaHUE ISl YYCHHUYECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00OecreyuBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro OOOpYIOBAaHUS JIOJIKHBI OBITH
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIl.

OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHME HHTEpPeCa M CTPEMJIEHUS OOydYalOUIMXCS K HAyYHOMY HU3YUEHHIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HAaHUSA U (HopMUpOBaHHE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(bopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa W3YUeHHs] OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHHI OOBSCHATH SBJICHHUS C UCIIOJIBb30BaHIUEM (DPU3NYECCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

(dbopmMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH Ui Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH M TEXHOJIOTHA.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
n3ydeHus Kypca GU3UKU Ha YPOBHE CpelHEero o0mero oOpa3oBaHus:

pHOOpeTeHNe CUCTEMBI 3HAHUM 00 oOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

¢bopMHUpOBaHME YMEHUN TPUMEHATh TEOPETUYECKHE 3HaHWUSI Ui OOBSCHEHUS
¢u3nueckux SBICHUM B NpUpOJe W UId NPUHATHS NPAKTUYECKUX pELIeHUH B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pEHIeHHs pAa3IMYHBIX 334a4 C SBHO 33JaHHON (Qu3MYecKon
MOJENbIO, 3a/ay, TOJpa3yMEBAIOLIUX CAMOCTOSITENIbHOE co3/JaHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MMOHMMaHHe (U3NYECKUX OCHOB M NPHUHLMUIIOB JEWCTBUSI TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKHUX MPOLECCOB, MX BIUSHUSA HA OKPYXKAIOUIYIO CPENY;

OBJIaZICHUE METOJAMH CaMOCTOSITEJIbHOIO IJIAHUPOBAHUS U MPOBENEHUS (PU3NIECKUX
OKCIEPUMEHTOB, aHalIM3a W  UHTEpIpeTauuu  MHPOpPMALUHU,  ONpeAeIeHus
JOCTOBEPHOCTH MOIYYEHHOTO PE3YNbTATa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOM
JESITEIIBHOCTH.

Ha wmsydyenue ¢usnku (6a30BbIi YpOBEHb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme no Gpu3uke rnepeueHs J1ad0paTopHbIX U MPAKTUYECKUX PadOT
SIBJIIETCS PEKOMEHIOBAHHBIM, YUYHMTEIb J€JaeT BBIOOp MPOBEACHUS JTabOpaTOPHBIX padoT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. @u3uka 1 MeTOABI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Posib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mpolieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeOpuH. | paHUIIBI TPIMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHITHMIT COOTBETCTBUS.

Ponp m mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHasnoroBble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTOo JABMWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepHaIbHON TOYKH, WX MPOEKIMU Ha OCHU CUCTEMBbI KOOpauHAT. CII0OKEHHE MepeMENeHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEIICHUS MATEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBuxeHue. J[[BwkeHue MaTepHalbHOM TOYKM 10 OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHas cKopocTh. Ilepuon u
yacToTa oOpameHus. LleHTpocTpeMuTensHoe yCKOpEeHue.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPHUMEHEHHWE: CIUJIOMETP, JBHKECHHUE
CHapsJIOB, IICMTHBIE U PEMEHHBIE MTepeIayu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAIUd KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue neuxeHus tea, OpOIIEHHOTO O] YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MNYTAMHM,  NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxkeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuiies. [lepBoiii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoil 3akoH Herotona mns
MaTepuaNbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.



3akoH BcemupHOTO TsaroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuiia conpoTHBIICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTHU WJIH Ta3e.
[TocrynarensHO€ U BpamaTeIbHOE JBUYKEHHE a0COIOTHO TBEPJOTO TEa.
MoMeHT cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cumbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.
TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TOAIIUIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBrnienne nHepLUH.
CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.
Bropoit 3akon HeroTona.
Nsmepenue cui.
Croxenue cuil.
3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.
HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.
CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.
VYcnoBus paBHOBecust TBEPIOTO Tesna. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B MPY)KUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.
HccnenoBanue ycrioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUS.
Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE
Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIIbI U
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHeHUsl uMIyibca. PeakTuBHOE JBMKEHHUE.
PaboTa cunpl. MOIIHOCTE CHJIBL.
Kunernueckass sHeprus mMarepuaibHOW TOYKU. TeopemMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEpPruu.
[ToTenumaneHas sueprus. [loTeHuuansHas s3Heprus ynpyro ae(opMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.
[ToTeHnmanpHple W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEePTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHHUUECKON YHEPTUH.
Yopyrue u Heynpyrue CTOJIKHOBEHHS.
Texuuueckune ycTpoHCTBa U MPAaKTHUUECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.
Jemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.
[Tepexo moTeHIMATBHOM YHEPTUU B KHHETHUECKYIO U OOPATHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3yquI/Ie a0COJIIOTHO HEyHpyroro yaapa € IMINOMOHIbKO [ABYX OIWHAKOBBIX HHTAHBIX
MassTHHUKOB.



UccnenoBanue cBsi3u pabOThl CHIBI C M3MCHCHHEM MEXaHUYECKOW JHEPTHH Tella Ha
MIpUMeEpPE PACTSHKEHUS] PE3UHOBOTO XKI'yTa.

Paznen 3. MogekyasipHasi Gpu3uKa 1 TEPMOIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHUS W B3aUMOJICHCTBUS YaCTHI]
BeleCTBA. MOJENIM CTPOCHUS Ta30B, JKUAKOCTEH W TBEPABIX Tel M OOBSICHCHHE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pazmepbl Mosekyl. KosndecTBo Bemiecrtsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mogens uaeanbHOro Taza. OCHOBHOE YpaBHEHHUE MOJIEKYISPHO-KHHETUYECKON TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHe KHHETUYECKOW JHEepruu
TEeIIOBOrO JABWKEHUS dvactul rasa. [llkama temnepatyp KensBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UIEaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBlIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, n3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHME BemiecTBa, ¢oTorpaduu MOJEKyI
OPraHNYeCKUX COCTMHEHUMH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WIUTIOCTPUPYIOLIAsk TPUPOJLY NABJICHUS ra3a Ha CTEHKU COCyAa.

OnBIThL, HJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UICATBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPbI BO31AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoObl e€ m3meHenus. KonndyectBo TemioTsl U pabota. BHyTpeHHss sHEprus 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBobiit 3akoH TepmoauHamuku. [Ipumenenue
MIEpPBOro 3aKOHA TEPMOIUHAMUKY K u3ompoleccam. I paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBbie MamuHbL. [IpuHIUTIBL NeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanust SHEPTUU B
TEIUIOBBIX MamuHax. KoaduimeHt none3noro aeicTBus temaoBoid mamuHbl. [ukn Kapao u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeHneHne BHYTpEHHEW SHEPrHMM Tejia IMPH COBEPUICHHHM pabOThI: BBUIET MPOOKH M3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALIN).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OTBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTaTEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Mcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayxa. HacwleHHbIN map. YaenpHast TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPONIHS CBOMCTB KPUCTAIIIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJJOpUMETP, TEXHOJIOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKa

Tema 1. dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa Buga SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJYIPOBOAHUKN. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

Bzaumopeiictue 3apsgoB. 3akoH Kymona. TodeuHblid  3JI€KTpUYECKH  3apsjl.
Onektpuyeckoe mnoje. HampsxéHHocTh 3nekTpuueckoro mnois. [lpuHnun cynepno3uuuu
ANEKTPUYECKUX MoJiel. JINHUN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluanieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonzaeHcatop. DNeKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpa. JHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuyeckue ycTpoiicTBa M NPAKTHUYECKOE MPUMEHEHHUE: DIIEKTPOCKOII, JJIEKTPOMETD,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJIEHHE DIIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAaJbHBIHI
anmnapar, CTpyWHBIN IIPUHTED.

Jemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3EKTPU30BAaHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKH B DJIEKTPOCTATUYECKOM IIOJIE.



DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuyHvix cpeoax

DOneKTpUYecKuil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcTouHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBJIICHUE. VYaensHoe COTIPOTHUBIICHHE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTB JIEKTPUYECKOTO TOKa.

DNeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKa. 3akoH Oma aiis
MTOJTHOM (3aMKHYTOM ) deKTprudecKoi 1ienu. KopoTkoe 3ambIkaHueE.

DneKTpOHHAas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUS] METAJIIOB
oT TeMneparypsl. CBEpXIpPOBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJAUMOCTb MOJIYIPOBOIHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DIIEKTpUYECKHI TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENIbHBIN pa3psaa. MoJIHKA.
[Ina3zma.

TexHuueckre yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJIHUKOBBIN MO/, FaJbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsl U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amplKaHHE TaJlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTB BO3/1yXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne SneKTpOABMKYHIEH CHJIBI HMCTOYHMKA TOKA U €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habnronenue snexTpoiin3a.

MexnpeamerHblie CBA3U



Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAYYHbIM (akT, TUmoTesa, (usuyeckas BEIUYMHA, 3aKOH, TEOpHWs, HaOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMW, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpauKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOpPbl M MX IPOEKLUHUU Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanuueckoe IBIWXKEHUE B KUBOU npupoje, muddysus, ocMoc, TerooOMeH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENadH, TEIJIOBOE PAaBHOBECHE), DIEKTPUUECKUE SBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTUYECKAS AUCCOLUAIINS, FalbBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHNE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUTATellb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOIMH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBI TNpPUHTEp, 3JIEKTpOHArpeBaTelIbHbIE IPUOOPSI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC
Pa3znen 4. diiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoM uHaykiuuu. [[puHIUI CyNeprno3uiiMi MarHUTHBIX MOJeH. JIMHUM MarHUTHOM
nHAyKuuu. KapTrHa TuHUN MarHUTHOM MHIYKIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JNWHMNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOTO IMPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SIBneHue HIEKTPOMAarHUTHOM WHAYKUMH. [[OTOK BeKkTOpa MArHUTHOM HMHAYKLHH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAsS CUJAa WHAYKIUU B IPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHIyKTUBHOCTD. SIBIE€HUE CAMOMHAYKIMH. DJIEKTPOIBWKYILAS CUIIA CAMOUHTYKIINH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTENU AJIEMEHTAPHbBIX YaCTHI], UHIYKIUOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM TI0JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIIKYILECH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
MOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIST KATYIITKA C TOKOM.

UccnenoBanue AeCTBUS MMOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSiBIEHUS SJIEKTPOMArHUTHOW WHIYKITHH.

Paznea S. KosredOanust u BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomazHummuvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMoOHHMUYECKHe
kosebanus. Ilepwon, wactora, ammmtyaa u  ¢asza kojeOanuii. [IpyKWHHBIH MasTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKHX KojeOanuil. [IpeBpaiienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJI€ATLHOM
KoJjeOaTelbHOM KOHTYype. AHAJOTHUS MEXKIy MEXaHWYECKUMU M AJIEKTPOMAarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B UACATHLHOM KOJeOaTelbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHYXJIEHHbIE MEXaHUYECKUEe KOoJIeOaHHUs.
Pe3onanc. BeiHyxIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHusI.

[Tepemennbiii Tok. CUHYCOMAQIbHBIN NMEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTMTYIHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W HOTPeOIEHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJCTBE ANEKTpodHepruu. KynbTypa HCHOIB30BaHUs
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texuuyeckue ycTpoilcTBa M NPAKTHUYECKOE MPUMEHEHHE: OHIIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTporepeiay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KoseOaTeIbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwnorpaMmbel — (3aBUCMMOCTA  CHJIBI  TOKa W HAmNpsDKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHHA.



Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Moeinb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJ€OaHU Tpy3a HA HUTU OT JUIMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
U JuHa BOdHBL [lomepeuHble W TpOJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYeHHs DJIEKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanusi BeKTopoB E, B, V B snexrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHne, ToJispu3anus, maudpakius, wuatephepeHius. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHIHNBI pagroCBs3U U TeNneBUACHUA. Paguonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckne ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE WUHCTPYMEHTHI,
YIBTPa3ByKOBasi JUAarHOCTUKAa B TEXHUKE W MEAMIIMHE, paaap, paguonpUEMHHK, TEJIEBU30D,
anTeHHa, tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teo Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6nronenue narepdepeHuy u AuGpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnrogenue CBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOH M 4YacTOTOM
KoJeOaHMiA.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJOMIICHUE,
noJspu3anus, Judpakiuus, HHTepdepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacnpocTpaHeHUE CBETa B OJIHOPOJIHOM cpelie.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHHe M300paKEHUWH B ILIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId Yrosl MOJIHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6eoro ceera. Ler.

CobOwuparoniue W paccewBaroiiyie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKAs CHJIa TOHKOW NHH3EL. [locTpoeHrne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nrH3ax. Popmyna TOHKOM JIMH3bL. Y BEIIMYEHHUE, 1aBAEMOE JIMH30M.



[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBast onrtuka. WuTepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPEHITMOHHON KapTHUHE OT JBYX CHH(DA3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIIaBHBIX
MaKCHMYMOB TIpY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHWE: OYKHM, Jyma, QoToarmapar,
MPOCKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, JU(PPAKIHOHHAS
pemeETKa, MOJIAPOULI.

Jlemoncmpayuu

[IpsimosinHEiHOE pacnpoCTpaHeHUe, OTpaKeHWe M mpejomiieHue cBera. OnTuueckue
pUOOPHI.

[TonHoe BHyTpeHHEEe oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakKeHUM B TIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHinm ceera.

Ha6mronenue nudpaknuu certa.

Ha6nronenue aucnepcun ceTta.

[Tonydyenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanne cBONWCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH

['panuibl NPUMEHMMOCTH KJIaCCHMYECKOM MexaHHMKHu. [locTynaTel crnenuanbHONM TEOpUH
OTHOCHUTEJIbHOCTH: WHBApHAHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUIUHBI.

OHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MacChl € SHEPTUEHN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHsl MOKOSL.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. Gopmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
¢dhoToHa.

OtkpeiTue u wuccnepoBanue Qoroadpdexra. Ombitet A. I. CroneroBa. 3akoHBI
¢dororpdexra. YpaBHenue DitHimTeiHa a5 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNasnenue ceera. Onbitel [1. H. JIebenena.

XHUMHUYECKOE AEUCTBUE CBETA.

Texnudeckue ycTpoiCTBA M TpPaKTHUECKOE NpuUMeHeHHe: (PoTodneMeHT, (OTOAATUUK,
CoNTHEYHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(ddexTa.



Ceeroauo.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -vactuil. [lnanerapHas
Mmozenb aroma. Ilocrynarer bopa. M3nyyenne u mornomenre GOTOHOB MPH IEepexoie aToMa ¢
OJIHOTO YpPOBHSI BSHepruu Ha Apyro. Buasl crnekrpoB. CHekTp ypoBHEH 3HEpruud aroma
BOJIOpO/JIaA.

BounnHoBbIe cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM Tyaau3Mm.

CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: CHEKTPaJbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habntonenue nuHeHvaTbIX CIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ha6nronenune nuHeHYaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXHOCTh  CTPOCHUS  sjpa. OTtkpbITHE
paaunoaktuBHOCTH. OnbITH Pezepdopaa no onpeneneHnio cocraBa pagdoakKTUBHOTO H3TydeHHUS.
CgoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paanoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmownas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio saapa. M30Tormnsl.

Anbba-pacniaz. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Anepublie peakuuu. Jlenenvie u cuHTE3 SA€EP.

SAnepubiii  peaktop. TepmosmepHwiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YHEPreTUKH.

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckre ycTpoiCTBa M NMPAKTHUUECKOE MPUMEHEHHE: J03UMETp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas boMOa.

Jlemoncmpayuu

CuéTYnK MOHM3UPYIOUIUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

Oranel pa3BUTUS  acTpoHOMHUH. IIpukiiagHO€ W MHPOBO33pEHYECKOE 3HAYECHHE
aCTPOHOMHH.

Bup 3Bé3nH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IUIAHETHI, UX BUANMOE JBHKEHUE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTb. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. JMarpamMma «CHEKTPabHBIA KJIAaCC — CBETUMOCTBY». 3BE3/bI



[JIaBHOM TOCJENI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3] TJIaBHOM
IOoCJIe0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoOBpeMEHHbIE IIPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronu CoJlHLIa ¥ 3BE31. DTambl KU3HU 3BE3 L.

Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PagmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pa3Oeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroenust HeBOOpYKEHHBIM IJ1a30M C UCHOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIeNICHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOTo MoIyIIapus U SIPKUE 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKON cdepax MesATeNIbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKM U acTPOHOMHUH B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
MpesIcTaBlIeHU 0 (prU3nUYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHUHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHI O IPUpO/IE.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢uzmkm 06a3oBoro ypoBHsS B 11 Kkimacce ocymiecTBIseTcs ¢ y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HW3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SIBJICHUE, Hay4yHbId (akT, runore3a, (u3nyeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOACHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0JI00US TPEYTOJIbHUKOB, OMIPEIEeICHHE TUIOMIAIU TUIOCKUX QUryp 1 o0bEma Ted.

buonocus: snekrpuyeckue SBIEHUS B XUBOM Mpupoje, KojedaTelnbHbIE IBUKEHUS B
KUBOW IPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOM IPUPOJE, NEUCTBUE paJUALMM Ha YKUBbIE
OpraHU3MBblI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PelIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHUTHBIE TOJIFOCA 3€MITH, 3aJIeKH MAarHUTHBIX pyd, (PoToChEMKa 3eMHOMN
MIOBEPXHOCTHU, MPEACKAZAHUE 3EMJIICTPSICEHUM.

Texnonozcus: TMHUM DJIEKTPOIIEpENad, TEHEPATOp MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATED,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJTHEUHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenue yueOHOro mpeamera «Du3uka» HAa ypOBHE CPETHETO OO0IIero 0oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS ydeOHOTO mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHMCKOTOo  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYalOIIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIECHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHUE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHDKCHHSIM POCCHUHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIIGHWBATh CHTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUECHTHPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (UM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 00nacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHUBEPCATbHbIE YUeOHbIE el CTBUS
Ba3oBble JJoruyecKue JeiicTBUs:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHWBAThH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATH PUCKH TIOCIICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATh M BBINIOJHATH PAabOTy B YCIOBHSX PEATBLHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHATHSIMH W METOJaMH (PH3UUICCKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HMHTEPIPETALUH,
MpeoOpa30BaHUIO M TMPUMEHCHHUIO B Pa3jIMYHBIX YUYCOHBIX CHUTYyallUsX, B TOM 4YHCIIC IPH
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTE3y €€ peIICHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJIaBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBATh IMOJIYYCHHBIE B XOJIC PCLICHUS 3aJauyd  pPe3yJbTaThl, KPUTHUYCCKH
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTENbHOU NEATEIHHOCTH, B
TOM 4YHCTIe IPU U3yYeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUUECKYIO 001aCTh KUZHEACSITENbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YU€OHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE TOIXO0bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undopmanueii:



BIIQJICTh HABBIKAMU TOJydeHUS WH(popMarmu (GU3NYECKOTO COACPIKAHUS M3 MCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IIOMCK, aHAIM3, CUCTEMAaTU3alUI U
WHTEPIPETANIO HHPOPMAITIH PA3TUYHBIX BUJOB U (HOPM MpeACTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OpMAIIHH;

WCIIOJIb30BaTh CpelcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHu KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a/a4 C COOJIOJCHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOepPEKCHHUS, TTPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHOW 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4ETOM
Ha3HaueHWs WHpOpMamMM ¥ TENEBOW AayIWTOPHH, BBIOUpAs ONTUMAIBHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYILIECTBJIATH OOLIEHNE Ha ypoKaX (PU3UKH U BO BHEYPOUHOU J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYaIlui U CMATYAaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJNCTB;

TMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U WHIMBUIYAJIbHOM PabOTHI,

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHMA C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh II€JI COBMECTHOW JESATEIHHOCTH, OPraHW30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, paclpeAesisiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYeCTBO CBOETO BKJIaJa W KaXJOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJAEHU C MO3ULMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IOBEACHUE B PA3JIMYHBIX CUTYALMSIX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENBbHYIO NESATENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IJIAH PELICHUS] PAacUETHBIX M KAYECTBEHHBIX 3a/ay, IUIAH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECYpPcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

JIaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacimupsATh PaMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CrocoOcTBOBaTh (HOPMHUPOBAHHIO M TPOSBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JI€ATE€IbHOCTh, OLIEHHUBAaTh

COOTBETCTBUE PE3YJIbTATOB LIETSIM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
1 MBICIUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCIOJIB30BaTh MPUEMBI pe(hIeKCUH JJIS OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U IIPABO APYrUX HA OIIHUOKU.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTrPaMMBbI IO (pU3MKeE 115
YPOBHSI CpeliHero ooiiero oopa3oBaHusi y 0OydaroIIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIHOCOOHOCTH aJanTUPOBATHCA K SMOIMOHAJIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

MHNPEIMETHBIE PE3YJIBTATbBI

K xoHiy oOyuerus B 10 kiacce mpeaMeTHbIC pe3yinbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOUM KapTUHBI MUpPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU U TEXHOJOTHH, B MPAKTHYECKOMN
NeSITeNIbHOCTH JIFOZICH;

YUUTHIBaTh TPAaHUIbl NPUMEHEHHS H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUUalbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENlO0, MACATbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, XUAKOCTEH M TBEPABIX TEJN, TOUCYHBIA AIIEKTPUUECKHUM 3aps]l MpU PELICHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3WYECKHE SBJICHHUS (TMPOIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISPHO-KMHETUYECKOW TEOPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMUKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE IMPSMOJUHEHHOE IBU)KEHHE, CBOOOJHOE TMaJeHHe Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeiictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tel MpU HarpeBaHUU
(oxyaXkieHnn ), TEeTJIOBOE paBHOBECHUE, HCTIapEHHE, KOHCHCAIINS, TUIaBIIEHUE, KPUCTAITU3AIINA,
KHUIIEHUE, BIAKHOCTh BO3/1yXa, TMOBBIIICHHE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCyJle, CBfA3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30IpOlleccax, JJIEKTpU3auus Ted,
B3aUMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE JIBIKEHUE, UCTONb3ys (PM3MUECKHE BETUYMHBI: KOOPIMHATA,
MyTh, NEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Tela, KMHETHYeCcKas
SHEprusi, MOTEHIUAJIbHAs DHEPrus, MeXxaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTHMCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKUM CMBICT HWCHOJB3YEMBIX BEIUYHH, WX



0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYrUMH BEIMUYUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBBIE CBOICTBA T€l M TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpeAHsAs KHHETHYECKash »HEPrus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOd(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIIBHO TPAKTOBATH (DU3MUYECKHIA CMBICI HCIIOJIb3YEMbIX BEJTHYHUH,
ux OOO3HAYCHHWsS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: JEKTPUUECKUI 3apsi, dJIEKTPUUYECKOE TOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAJN, Pa3HOCTh NOTEHLUANOB; MpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAM U;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ysl (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |1 u Il 3axkonsr HpioToHa, 3aKOoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3UIIMU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEII[ECTBA, a30Bbl€ 3aKOHBI, CBSA3b CpEAHENW KWHETHMYECKOW SHEPruM TEIJIOBOTO JIBH)KEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYECKOe BbIPAKEHUE U YCIIOBUS (IpaHMIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTh yClIoBUs UX O€30IaCHOTO MCIOJIb30BaHUsS B IIOBCEAHEBHOM XKU3HH,

BBITNOJIHATE 3KCIEPUMEHTHl 10 MCCIEJOBAHUIO (DU3MUECKUX SBJIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX M3MEpPEHMH, MpH 3ITOM  (PopMyIHpoBaTh
npobiemy/3agadyy M TUIOTE3y Y4eOHOrO AKCIEpUMEHTa, COOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MPSIMbIE W KOCBEHHbIE W3MEPEHUs (QU3MUYECKHX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO HM3MEPEHHs M HCIOJb30BaTh H3BECTHHIE METOJbl OLIEHKU
MOrPEITHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEIMYMHAMH C HCIOJIb30BAHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMIl M rpadUKOB, A€iaTh BHIBOJIbI
10 pe3ysbTaTaM HUCCIIE0BaHUS;

coOmoaTth IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEA0BAaHMM B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  IMPOEKTHOW JEATENIBHOCTU C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33Jaull BHIOUPATh (U3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOIUMBbIE A €€ pelieHus,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEeHHOTO 3HauUeHUs (PU3MYECKON BEINYHHBI,

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUi ¢ ONOpoi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

UCIONb30BaTh MPU pElICHHMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HH(POPMAIMOHHBIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPUPOBAHHUS, MHTEPHpPETAllMM M IPeJCTaBIeHHUs y4yeOHOH u



HAYYHO-TIONMYJISIPHOW WH(POPMALIMHU, MOJYYEHHOW W3 PAa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTydaeMyI0 HH(POPMALIHUIO;

MPUBOANUTH TPUMEPHI BKIIA/Aa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHA;

UCIONB30BAaTh TEOPETUYECKHWE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOPAICHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHUCTBAMH, JIJIS
COXPAHEHUS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUIel cpene;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh padboOTy
TPYIIBL, pAlMOHAIBFHO paClpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUAX, aJl€KBaTHO OLIEHMBATh BKJIAJl Ka)JOrO M3 YYAaCTHUKOB IpYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOMN
NeSITeIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (U3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAaHULIBI MPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKUI 3apsii, Jy4 CBeTa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEb aTOMHOTO Apa MPH pelIeHnn GU3NIECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MPOIECCH) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3MKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHuTHOE [JEHCTBUS TOKA, B3aMMOJCHCTBHE MAarHMTOB, JJICKTPOMAarHUTHAs
WHIYKIHSA, ACHCTBHE MarHUTHOIO IIOJIA Ha IPOBOJHUK C TOKOM M ABMXKYILMKCA 3apsh,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCIpPOCTPAaHEHUE CBETA, OTPaKEHHE,
peaoMiIeHne, HHTepdepeHuus, Auppakuus W MOJApU3aLUs  CBETa, AUCIEpCUs CBeTa,
doTornexkrpuueckuii 3¢pdexT (pororddekT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs! PaJUOAKTUBHOCTD;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCHOJb3ys (U3UYECKUE BEJIWYMHBL: 3JIEKTPUUECKHM 3apsa, cuia TOKa, 3JIEKTPUUYECKOoe
HaIPSDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIUAJIOB, 3JIEKTPOABIKYILAs CHUIIA,
paboTa TOKa, MHIYKLUS MarHUTHOro Mmouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MarHUTHOTO IMoJiel, mepuoJl M 4acTtoTa KoJiebaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce MapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOsSHHME M OINTHYECKas CWJa JIMH3bI, MPU ONUCAHWU IPABUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICI HCHOJIb3YeMbIX BEIMYMH, MX OOO3HAYEHMsS U €AUHUIIbI,
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIUUUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M IPOLECCHI, HCIOJIB3YS (U3NYECKUe
BEJIMYMHBI: CKOPOCTHb JJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPIUS U
uMIynbc (GOTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJNb3YEMbIX BEJIMYMH, UX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3bIBAIOIIME AHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HaUCHHE (PU3NYECKON BETMUNHBL;

aHAJTM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, UCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3akoHbl IOCJIEAOBATENBHOIO M IMAPAUIENBHOIO COCIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 2JJEKTPOMarHMTHOM  MHAYKIUHM, 3aKOH



IIPSIMOJIMHENHOIO PAcIpOCTPaHEHHs CBETA, 3aKOHBl OTPAKEHMsI CBETAa, 3aKOHBI IPEJOMIICHUS
CBETa, ypaBHeHHME DOiWHIITEHHa It (GoTodhPeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHMUs
MaccoBOr0 4HCIa, NOocTyaaTsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, IMpU 3TOM pa3inyarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpPaHUIBL,
001acTH) MTPUMEHUMOCTH;

OTIpENIeNATh HAIpPaBJICHUE BEKTOpA MHIYKIIMM MAarHUTHOTO TOJSI MPOBOJHUKA C TOKOM,
cuibl AMniepa u cuisl JIopeHna;

CTPOUTH U OIIMCHIBATh U300pakKeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATh JKCIIEPUMEHTHl 110 HCCIEIOBAHUIO (DPU3MUECKUX SBJICHUH M TPOIECCOB C
UCTIOJ30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHWH: Tmpu 3ToM  (OPMYIHMPOBATH
npobieMy/3agadyy W THIOTE3Y Yy4eOHOTO OKCIEpPHUMEHTa, CcoOuparh YCTaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYITHPOBATH BBIBOJIHI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUS (PH3MUYECKHX BEIUYMH, IPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBI OLIEHKH
MTOTPEITHOCTEN U3MEPEHUN;

WCCIIEIOBATh 3aBUCHMOCTH (PU3WUYECKHUX BEIMYHH C MCIIOJIb30BAaHUEM IPSIMBIX W3MEPEHUI:
IIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBaTH pe3yNbTaThl TOJYYCHHOH 3aBHCHMOCTH
Gu3NYecKnX BEJIWYWMH B BHJIE TaOMUI] W TpaduKOB, JdenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOnroAaTh mMpaBuiIa 0€30MacHOrO TpyAa MpH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W  IMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTb pacu€THBIE 3aJa4d C SBHO 3aJ@HHOM (U3MYECKOW MOJENbl0, HCHONb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PacuU€Thl M OLICHUBATh PEAIbHOCTh MOJIyYEeHHOI'O 3Ha4eHUs (PU3NUECKOI BETMUNHBL;

pelaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBAaTh JOIMYECKM HENPOTUBOPEUYMBYIO ILIETIOYKY
paccyXJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCIOJb30BaTh MPU pelIeHUMM Yy4eOHBIX 3a7ad COBPEMEHHble HMH()OPMAIMIOHHbIE
TEXHOJIOTUU JUIl NOUCKA, CTPYKTYPUPOBAHMs, MHTEPIPETALUU U IMPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW MH(pOPMALMK, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH()OpPMAIHIO;

OOBSICHATH NPUHIMIIBI IeHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCJIOBHS UX O€30IIaCHOTO MCII0JIb30BaHMSI B IOBCEAHEBHOM KU3HM,

IPUBOANUTH MPUMEPHI BKJIA/Aa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 10 (U3UKE B IIOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU 0OpALIEHUN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3IUYHBIX COLMANBHBIX poJieH, MIIaHUPOBATh paboTy
TpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJ€KBaTHO OLEHMBATH BKJAJ KaXXJIOTO W3 YYAaCTHUKOB TPYMIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoiasbubie | IlpakTuyeckue
MpPOrpamMMblI Bcero odpa3oBaTebHbIE PecypChl
padoTsbI padoThI
Paznen 1. PUSUKA U METOJAbI HAYUYHOTI'O ITO3HAHUSA
)
1.1 VISHIA T METOJBT HAYRHOTO 2 https://m.edsoo.ru/AV1IAWVNQO
MTO3HAHHUS
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SNO2MCWXU
2.2 JIMHaMuKa https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHCHHS B MEXaHHUKE 1 1 https://m.edsoo.ru/86NRCXHAT7
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBEI MOEKyApHO- 9 1 https://m.eds00.ru/HRGVBNOPE
KHHETUYECKOM TEOPUH
3.2 OCHOBBI TEPMOTMHAMHUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 AATPEraTHbIe COCTORHIL BICCTED. 5 https://m.eds00.ru/HSM355JCH
da3oBbIe MEPEXOIbI
Hroro no paszneny 24
Paznea 4. QJIEKTPOJINHAMUKA
4.1 DneKkTpocTaTHKa 10 https://m.edsoo.ru/LSRP72QLI
4.2 ITocTOSIHHBIH NIEKTPUUYECKHI TOK. 12 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxu B pa3IMyHbIX cpenax

Hroro no pazneny

22

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

11 KJIACC

Ne i/mt
NporpamMmbl

KoaunuecTBo 4acoB

HaumeHoBaHue pa3ieioB U TeM

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JuexkTponHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

Paszpen 1. JIEKTPOIUHAMUKA

11

WHTYKITUS

MaruauTHO€ 1oJie. DJIEKTPOMAarHUTHAs

11

https://m.eds00.ru/Z2Q390NG8

Hroro no pazneny

11

Pazgen 2. KOJIEBAHUSA U1 BOJIHBI

2.1

MexaHU4YeCKUE U 3JICKTPOMAarHUTHBIC
KoJIeOaHus

https://m.edso0.ru/3TLNQKPG6

2.2

MexaHuueckue u QJICKTPOMArduTHLIC
BOJIHBI

https://m.edsoo.ru/WQT6385V1

2.3

OnTuka

10

https://m.edsoo.ru/TUPOIURXM

Hroro o pasaciy

24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBbHOCTH

3.1

OcHOBBI CIICLIHAIbHOM TCOpHUU
OTHOCHUTCIIBHOCTHU

4

1

https://m.edsoo.ru/AOUCOVDK2



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2

Hroro no pazneny 4

Pa3zgen 4. KBAHTOBASI PU3UKA

4.1 DeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edsoo.ru/8WOVAWQRS

4.2 CrpoeHue atoma 4 https://m.edsoo.ru/HSBEAOOEA

4.3 ATOMHOE PO 5 https://m.eds00.ru/97MC9DZXQ
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DJIeMeHTBI aCTPOHOMHHU U aCTPODUIUKU 7 1 https://m.edsoo.ru/3EOD6KXI9

Hroro no pazneny 7

Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o61m1aroiee MOBTOPEHHE 4 https://m.edso0.ru/O2JEGZCIM
Hroro mo pazgeny 4
PezepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 4 !



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne Mara DJIeKTpOHHbIe LN (poBbIe
Tema ypoka KonTpoubnsbie | IlpakTnueckue
n/n Bceero H3y4eHusi = oOpa3oBaTesIbHbIE pecypchl

padoThI padoTsbI

®du3nKa — Hayka O MPUPOJIE.
1 Hayunbie MeTO/1bI TO3HAHUS 1 https://m.edsoo.ru/Y XGQSPM1P
OKPYKAroIIero Mupa

Ponb u MecTo pusmku B
(hopMUPOBaHUHN COBPEMEHHON
2 HAYYHOW KapTHHBI MUPA, B 1 https://m.edsoo.ru/8HSXWFFVO

HpaKTquCKOﬁfHeﬂTeHBHOCTH
monei

Mexannueckoe OBMKEHHUE.
OTHOCHTENBHOCTh

3 MEXAHUYECKOTO JIBUKCHUS. 1 https://m.edso0.ru/RSOAQ0V5ZX
[Tepemernienue, CKOPOCTH,

yCKOpEeHUe

PaBHOMEpHOE NMpAMOJIMHENHOE
JIBUKCHHE

1 https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpeHHOG

. 1 https://m.edsoo.ru/MDIDKJOUB
HpﬂMOHHHGHHOCﬂBHmCHHC

CB00OIHOE Ma/ICHHE.
6 YckopeHue cBoOOTHOTO 1 https://m.edsoo.ru/MXPLZIX8J
naIcHus

KpuBonuHeliHOE 1BUXKEHHE.

JlBiKeNHe MATEpHATEHO 1 https://m.edsoo.ru/TFLJ2C4ADN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

TOYKH 110 OKPYKHOCTH

[IpuHIHII OTHOCUTENBHOCTH
lNanmnes. UuepuumanbHbie
cucreMsbl orcuera. IlepBalii
3akoH HproToHa

https://m.edso0.ru/J6QY7N3WN

Macca tena. Cuia. [Tpunuun
cynepno3uiuu cuil. Broponw
3akoH HproToHa mis
MaTepUaIbHOW TOYKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HeroToHa 11t
MaTepHUaIbHBIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKO0H BCEMHPHOTO TATOTEHHUS.

Cuna tspxectu. lepas
KOCMHYECKasi CKOPOCTh

https://m.edso0.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapdumment
Tpenus. Cuiia CONpOTUBIICHUS
MIpH IBWOKEHUH TEJa B
KHUJIKOCTH WM Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocrynarenbHoe u
BpalllaTeIbHOE ABUKECHUE
a0COJIIOTHO TBEPJIOTO Tea.
MowmenTt cunbl. [Inedo cumibl.
VYcnoBus paBHOBECUS
TBEPAOIO TeNa

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc maTepralbHOU
TOYKHU, CUCTEMBI

https://m.edsoo0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

MaTepuaIbHbIX TOUEK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUs UMITYJIbCA.
PeakTnBHOE IBIDKEHIE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sneprus
MaTepuaIbHOW TOUKH.
Teopema 06 U3MEeHEHUH
KMHETUYECKON SHEPTUU

https://m.edso0.ru/J1VV59L.28B

17

[TorenumansHas 3HEPTHUSL.
[TorenumansHas 3HEPTUS
yrapyro Ae(GopMupoBaHHOU
npykunbl. [loTeHmanpaas
SHEPTHsl TeJla BOIU3U
MOBEPXHOCTH 3€MIJIH

https://m.edsoo.ru/RNEXJW4KF

18

TloTeHmansHEIE 1
HETIOTEHIIMATbHBIC CUITBI.
CBs13b pabOTHI
HETIOTEHIIMAIbHBIX CHJI C
W3MEHEHHEM MEXaHHYECKOH
SHEPTHUU CHUCTEMBI TeIl. 3aKOH
COXpaHCHHS MEXaHUYECKOU
SHEPTUU

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHWJIBI C U3MEHEHHUEM
MEXaHUYECKOI SHEPTruu Tela
Ha IpUMepe PacTSHKEHHS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

20

KonTtposneHas paboTa 1o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHHUKE»

https://m.edso0.ru/LNM6EK6YY

21

OcHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO M
Teopuu. bpoyHOBCKOE
nsuxenue. JAudpdysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrtep ABUKEHUS U
B3aMOJEHCTBUSA YaCTUI]
BeniecTra. Moienu cTpoeHust
raszoB, )KHUJAKOCTEW U TBEPABIX
Ten

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonuuectBo
BemecTBa. IlocTostHHAs
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TermmoBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus

https://m.edsoo.ru/\WVPNY6QA8Z

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AGcomoTHas TemrepaTypa Kak
Mepa CpeIHeW KUHETUYECKOU
SHEPIUH JIBKEHHS MOJIEKYIL.
YpaBuenue MeHeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanbroHa. ['a30BBIE
3aKOHBI

https://m.edsoo.ru/Y3WB6613A



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

28

JlaboparopHas paboTa
«HccaenoBanne 3aBUCUMOCTH
MEXIY ITapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO
raza»

https://m.eds00.ru/35DBLKT96

29

H3omporecchl B HeaibHOM
ra3e u ux rpapuyeckoe
MIpe/ICTaBJICHHE

https://m.eds00.ru/0ZJ3KZNJ5

30

Bnyrpennssa sHeprus
TEPMOIUHAMUYECKOU CUCTEMBI
U CHIOCOOBI €€ U3MEHEHHSL.
KonnuecTBo TemoTs! u
pabora. BHyTpeHHsis sHeprus
OJIHOATOMHOTO UJEaIbHOTO
rasa

https://m.eds00.ru/9JOITVXI8

31

Buael Tenonepenauu

https://m.edso00.ru/36JJ120W9

32

VenbpHasg TEIIOEMKOCTD
BenlecTBa. KommuecTBo
TEIJIOTHI TIPH TEIUIoTIepeaye.
AnabaTHBIN MpoIecc

https://m.edsoo.ru/5K3Y4H86L

33

[TepBriit 3ak0H
TEPMOIUHAMHKH U €T0
MIPUMEHEHHE K U30IpoLieccam

https://m.edsoo.ru/2HO6R3GAS8

34

HeobpaTtumocTs mporieccoB B
npupojae. Bropoii 3akon
TEPMOIUHAMUKHU

https://m.edso0.ru/S85LWDFT8

35

[Ipunuun neiictus u KIT
TEMJIOBOM MAaIlIUHBI

https://m.edsoo.ru/DLCDEAAUC



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC

36

uxn Kapuo u ero KII[

https://m.edsoo.ru/4AXPSAQ0V7M

37

DKonoruyeckue mpooIeMbl
TETUIOOHEPTEeTUKH

https://m.edsoo.ru/P07ZMY M8I

38

O6o06maromuii ypok
«MonexynsipHas pU3uKa.
OCHOBBI TEPMOTUHAMHKIDY

https://m.edsoo0.ru/9EKZ0DDWP

39

KonTponsnas pabora no teme
«MounekynspHas (u3mka.
OCHOBEI TEPMOANHAMUKND>

https://m.edsoo.ru/RCARYE6GZX

40

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenne u
KUIIEHUE

https://m.edso0.ru/X480Q078EE

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BJI&YKHOCTH BO3/TyXa.
Hacsimennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

Trepnoe Teno.
Kpucrannuueckue u
amopdHbIe Tela. AHU30TPOITUS
CBOMCTB KpHCTasLIoB. JKujakue
kpuctauibl. COBpeMEHHbBIC
MaTepHuabl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBneHre U KPUCTAUIA3ALIMSL.
VY aenbHas TEII0TA IJ1aBICHUS.
Cybnumarnus

https://m.eds00.ru/OX117G6MR

44

YpaBHEHHE TEIUIOBOTO
OaslaHCca

https://m.edsoo.ru/0lUXGN211

45

OnexTpu3anus Tell.
OnexTpuueckuu 3apsj. /Isa

https://m.edso0.ru/QJ2S7TWSBM



https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

BHJa SJICKTPUUCCKUX 3apa10B

46

[IpoBOAHMKH, TUIIIEKTPUKHU U
MOJTYITPOBOIHUKHU. 3aKOH
COXpaHEHUs JIEKTPUIECKOTO
3apsza

https://m.edsoo.ru/F3YVPQUYH

47

B3anmoencreue 3apsioB.
3akon Kymnona. Toueunbn’
BIEKTPUYECKUU 3apsiT

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsxérnnocts
ANEKTPUYECKOTO ITOJISL.
[IpuHnun cyneprno3unun
ANIEKTpUYECKUX Nojeun. JInnuu
HAINPSKEHHOCTH

https://m.edsoo.ru/91KAWD2V6

49

Pa6ota cun
ANEKTPOCTATUYECKOTO TOJISI.
ITorenmman. PasHocTh
MOTEHIMAIOB

https://m.edsoo.ru/VVOPD9ASLF

50

[IpoBOTHUKY U TUAJIEKTPUKHU B
ANEKTPOCTATUYECKOM II0JIE.
Jusnexkrpuueckas
MIPOHUIIAEMOCTb

https://m.edso0.ru/12P253127

51

DIEKTPOEMKOCTb.
Konpnencarop

https://m.edsoo.ru/BLUPRD52W

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsKEHHOT0 KOHJIEHCATOpa

https://m.edsoo.ru/XPUKP82V8

53

JIaGoparopHas paboTa
"N3mMepenue 31eKTpOEMKOCTH

https://m.edsoo.ru/PBGM4F845



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845

KOoHJIeHcaTopa"

54

[IpuHLHN NEHCTBUS U
pUMEHEHHE KOH/IEHCATOPOB,
KOITUPOBAJILHOTO amrapara,
CTPYHMHOTI'O IIPUHTEpA.
DNeKTpoCcTaTUYEeCKas 3aluTa.
3a3eMiIeHHE AEKTPOIpUOOpPOB

https://m.edso00.ru/H3Q9PNHYY

55

DneKTpUUeCcKui TOK, YCIOBUS
€r0 CYIIIECTBOBAHUSI.
[TocTosuubI ToK. Cuina Toka.

Hanpsixenne. ConpoTuBneHue.

3axon Oma Juis yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

IlocnegoBarenbHOE,
napajuiesibHOe, CMEIIaHHOe
COEIMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnas pabota
«M3yueHnue cMenaHHoro
COEJIMHEHUS PE3UCTOPOB»

0.5

https://m.edso0.ru/SLKT3UPUR

57

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon Oma 1 OJIHOU
(3aMKHYTOM) 3IIEKTPUYECKON
uenu. KopoTkoe 3aMbIkanue.
JlaGopaTtopHas pabota
«H3mepenne 3/1C ncrounuka
TOKa U €r0 BHYTPEHHET 0
COTIPOTHUBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHBIN ypOK.

https://m.edsoo.ru/MEMGEIE5X



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X

KonTtposneHas paboTa 1o teme
"DnexkTpoauHamuka /
Bcepoccuiickas npoBepoyHas
pabora

60

Oo6o06maromuit ypok
«DNEKTPOAMHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/P86MDY07H

61

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJLIOB.
3aBUCUMOCTb COTIPOTUBIICHUS
METaJUIOB OT TEMITEPATYPHI.
CBepxXnpoBOIMMOCTh

https://m.edsoo.ru/\WMNNBQL9H

62

DIJIEKTPUYECKUU TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX ITYYKOB

https://m.edso0.ru/4CCYCJ785

63

[TonynpoBogHUKH, UX
coOCTBeHHas U MpUMeEcHast
NpoBOIMMOCTh. CBOUCTBA P—
n-nepexoja.
[TonynpoBoAHUKOBBIE
MPUOOPHI

https://m.edso0.ru/S55A1DQUR

64

DNEeKTpUYECKUU TOK B
pacTBopax U paciuiaBax
ANIEKTPOJIUTOB.
DNEeKTpOIUTHYECKas
JUCCOIMAUs. DIIEKTPOJIH3

https://m.edsoo.ru/QUOQUWVI1

65

3.]'[eKTpI/ILIeCKI/II/Iv TOK B rasax.
CaMOCTOSITEIbHBIN U

https://m.edsoo.ru/2VX2KLFQA



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA

HECaMOCTOSTEIbHBIN pa3psil.
Moumnnus. [Inazma

66

DneKTpudecKkue mpudopsl U
YCTPOMCTBA U UX
MPAKTUYECKOE TIPUMEHEHUE.
[IpaBuna TexHUKH
0e30MacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponsnas pabora no teme
«DNEeKTPOCTATUKA.
[TocTOsIHHBIN 3EKTPUYECKUN
TOK. TOKH B pa3IMyHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHBIi ypoOK.
O6o0maromuii ypok 1o TeMam
10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

ITocTostHHBIE MATHUTEI M UX
B3auMoOJiciicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM

WHIYKIINU

https://m.edsoo.ru/4ADMOY1JN6

MaruauTHO€E 1oJie MPOBOHUKA
¢ TokoM. OmBIT DpcTena.
Bzanmoneiicteue
MPOBOJTHUKOB C TOKOM

https://m.eds00.ru/1L5CT47FX

JlaGopaTtopHnas pabota
«V3ydyeHne MarHuTHOTO TTOJISt
KaTyIIKA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MarHUTHOTO ITOJIS
Ha MPOBOJIHUK C TOKOM. Criia
Awmriepa. JlabopaTopHas
pabora «MccnenoBanue
JEHCTBUSI MIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBHME MarHUTHOTO IOJIS
Ha JBUXKYILYIOCA 3apsHKEHHYIO
yactuny. Cuna Jlopenua.
PaGora cunel Jlopenia

https://m.edsoo.ru/7ABZQGQC9

QHCKTpOMaFHI/ITHaH HHIAYKIH.

[ToTok BekTOpa MarHUTHOM

https://m.edsoo.ru/\VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

uHayknuu. DJ1C uHAYKIUH.
3aKOH 3JE€KTPOMarHUTHON
naaykuun Papanest

Jlaboparopnas paboTa
«HUcciaenoBanue sIBJIIEHUS
3JIEKTPOMArHUTHOM
HHIYKIIAI

https://m.edso0.ru/XZS5MQCBU

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIIMU. DHEPIuUs
MAarHUTHOTO TIOJIST KaTYIITKU C
TOKOM. DJIEKTPOMarHMTHOE
rnose

https://m.edsoo.ru/EOTONSAEA

TexHuueckue yCcTpoicTBa U X
MPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHHUTHI,
ANIEKTPOABUTATENb,
YCKOPUTENHN JIEMEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS TeYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MaruuTHOE€ TI0JI€.
DneKTpoOMarHuTHas
WHTYKIIHS

https://m.edso0.ru/COB05BGMC

11

KounTtponsHas pabora no teme
«MarsuTHoe moJe.
DneKTpOMarHuTHas
WHTYKIIHS

https://m.edso0.ru/8X637ELEU

12

CBO6OI[HLIC MCXaHHUYCCKUC
KoJIeOaHMUSI. FapMOHI/I‘-ICCKI/Ie

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

KosiebaHus. YpaBHEHHE
rapMOHUYECKHX KOJIeOaHUH.
[IpeBpatenue s3uepruu

13

Jlaboparopnas paboTa
«MccnenoBanue 3aBUCUMOCTH
MIePHOJIa MAJTBIX KOJICOaHMI
rpy3a Ha HUTH OT JJTHHBI HUTH
¥ MaccChl Tpy3a»

https://m.edsoo0.ru/DPZ8KR61C

14

KonebarenbHbIN KOHTYP.
CBo0OOoIHBIE
AJIEKTPOMArHUTHBIC
KoJie0aHus B UI€aTLHOM
KoJiebaTeIbHOM KOHTYpE.
AHaJIOTUSI MEXTY
MEXaHUYECKUMH U
AIEKTPOMArHUTHBIMU
KOJeOaHUsIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B
uJeanbHOM KoJieOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasnenue o
3aTyXaroluX KoJleOaHHusX.
BbIHyKICHHBIE MEXaHUYECKHE
kosebanus. PezoHanc.
BoinyXeHHBIE
JJIEKTPOMAarHUTHBIE
Kosie0aHUs

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIN TOK.

https://m.edsoo.ru/VDEY XRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

CunycouabHbIN
MepEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKA.
AMIUTUTYIHOE U
JICUCTBYIOLIEE 3HAYEHUE CHIIbI
TOKA U HaINPSHKEHUS

18

Tpancdopmatop.
[IpowusBoacTBO, nepenaya u
MOTpeOJIEHNE AIIEKTPUIECKON
SHEPTUU

https://m.edsoo.ru/1ZWZUL8OQOK

19

YCTpOoUCTBO U MPAKTHUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, T€HEPATOPa
MEPEMEHHOTO TOKA, TUHUN
3NeKTpornepesad

https://m.edso00.ru/93Z12W4Q0Q

20

DKOJIOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE
anekrposaneprun. Kynerypa
WCII0JIb30BaHUSA
AJIEKTPOIHEPIHH B
MTOBCETHEBHOU KU3HU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHn4ecKue BOJIHBI,
YCIOBUS PACTIPOCTPAHECHHUSL.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U ATHHA
BOJiHBL. [lonepeunsie u
MPOI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. BeicoTa

https://m.edso0.ru/Z82706V70



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O

ToHa. TemOp 3ByKa

23

ONEKTPOMarHUTHbHIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[IIxayia 31eKTpOMarHUTHBIX
BOJIH

https://m.edso0.ru/SWB57C06X

24

[IpuHUHUIIBI paIHOCBA3U U
TeneBuneuus. Pazsurue
CpeACTB cBs3U. Pannonokanus

https://m.eds00.ru/2WQTSLGLV

25

KonTtponrHas paborta
«Kosnebanus 1 BOIHBI»

https://m.edsoo.ru/IHURONS0B

26

[IpssMmonmHeEHOE
pacnpocTpaHEHHUE CBETa B
OJHOPOIHOM cpene. ToueuHblid
HUCTOYHHK cBeTa. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxxeHue cBeta. 3aKOHBI
OTpaXCHHsI CBETA.
[TocTpoenne n3o0paxeHUN B
IJIOCKOM 3epKajie

https://m.edsoo.ru/IMBKQM22Z

28

[Ipenominienue cera. [TonHoe
BHYTpPEHHEE OTpaKEeHUE.
[IpenenbHbIW yroJ MOJHOTO
BHYTPEHHETO OTPaKECHUS

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTopHas pabota
«M3mMepeHune nokazaress
MIPEIOMIICHHUS CTEKIIa»

https://m.edso0.ru/J02E1IM1DQ

30

JIunsel. Ioctpoenue
n300pakeHuil B TMH3eE.
dopMyIia TOHKOU JIMH3BL.

https://m.edsoo.ru/W2MMS9KJC



https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

VYBeauueHue JIUH3EI

31

JIaboparopHas paboTa
«HccnenoBanue CBOKMCTB
M300paXeHUH B JIMH3AX)

https://m.eds00.ru/Q1ZCMW980

32

Hucnepcus cBera. CosxHbIN
cocraB Oenoro ceta. L[Ber.
JlabopaTtopHnast pabota
«Habmronenue nucnepcuun
CBETa»

https://m.edsoo.ru/K9QOWVKE11

33

WNuTtepdepennus crera.
Hudpakuus cera.
JudpakuronHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

[TonnepedHOCTH CBETOBBIX
BoJH. [lonspuzanus cera

https://m.edso0.ru/Q2118XYQOJ

35

OnTuueckue MpuOOPsI U
YCTPOMCTBA U YCIOBUS UX
0€301acHOTO TPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

['paHuIIBI MPUMEHUMOCTH
KJIACCHYECKON MEXaHUKHU.
[Toctynatel cnenuaibHOU
TEOPHUHU OTHOCUTEITHBHOCTH

https://m.edsoo.ru/P8SGB9FJ5N

37

OTHOCUTENHLHOCTD
OJHOBPCMCHHOCTH.
3aMC,Z[J'IeHI/Ie BpEMCHU U
COKpalICHUC NJINHbI

https://m.edsoo.ru/0OVLMCN6B2

38

3Hepr1/m 1 UMITYJIBC
pe.]'ISITI/IBI/ICTCKOI/Iv YaCTHIIbI.
CBs13b MaCCHI C BHCPFI/ICI/IVI/I

https://m.edsoo.ru/190Z2Y4BUB



https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB

HUMITYJILCOM. SHCpFI/ISI IIOKOA

39

KontponsHas pabora
«Onrtuka. OCHOBBI
CIIELMAJIbHOM TEOpUHU
OTHOCUTEIILHOCTH»

https://m.edso0.ru/LL8689JPLI

40

®otonsl. ®opmyna [1nanka.
DHeprus U UMIynbc GpoToHa

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpbITHE U HCCIE0BAHNE
dboTtorddexra. OnbiTer A. I'.
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHsl poTodhDeKTa.
YpaBHeHre DWHIITEWHA TS
dboTtorddexra. «KpacHas
rparuIay Gororddexra

https://m.edso0.ru/YLCK770G8

43

HaBnenne ceera. OnbiTol I1. H.
JleOeneBa. XuMudeckoe
JNIEUCTBYUE CBETA

https://m.eds00.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoicTBa u
MIPaKTUYECKOe MPUMEHEHHE!
(dhoToseMeHT, (HOTOIATIHK,
coJiHeyHast OaTapes,
CBETO/IUO]

https://m.edsoo.ru/UFQDRSL5M

45

Pemtenue 3agay no reme
«IJIeMEHTHI KBAHTOBOU
OIITHKW

https://m.edsoo.ru/ZE73A67B1

46

Mopens atoma ToMcoHa.
OmnsiThl Pesepdopra mo
pacCesHUIO (-4aCTHIL.

https://m.edsoo.ru/FIC11POHN



https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN

[InanerapHas Mozaeb aToMa

47

ITocrynater bopa

https://m.edso0.ru/6 X7GFHZ9X

48

W3nydeHne u norioneHue
(hOTOHOB TIpH TIEPEXO0JIe aTOMa
C OJIHOTO YPOBHSI DHEPTUU Ha
Ipyro. Buael ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BosiHOBBIE CBOMCTBA YaCTHIL.
Bounnsl e bpowis.
KopnyckynsipHO-BOTHOBOW
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOAKTHBHOTO M3ITy4CHHUS

https://m.edso0.ru/TSJFUU3TP

51

CaoucTBa anbda-, 6era-,
raMma-m3JrydeHus. Biausaue
PaIMOAKTUBHOCTH HA KUBBIC
OpraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE TPOTOHA U
HeuWTpoHa. M3oTombl. Anbda-
pacnaj. DJIeKTPOHHBIN U
MO3UTPOHHBIM OeTa-pacma.
l'amma-uznyuyenue

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus cBA3U HyKJIOHOB B
anape. SlnepHsle peakuuu.
SnepHBIN peakTop.
[Ipo6nembl, MepCIEKTUBEI,
JKOJIOTMYECKUE ACTIEKTBI

https://m.edso0.ru/CFJYJSSIG



https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

SIIEPHOU DHEPTETUKH

54

DNIeMEHTapHbIE YaCTUIIBI.
OTKpbITHE IO3UTPOHA.

MeTo 161 HAOFOICHUS U
pPErucTpalyu dJIEMEHTAPHBIX
yactull. Kpyrmisliii cron
«DyHaMeHTaIbHbIE
B3aMMOJACUCTBUSA. EAMHCTBO
(bU3UYECKOU KapTUHBI MUPA»

https://m.edso0.ru/SUC62U40A

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[Tpuxknagnoe u
MHPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuH. Buj 3B€31HOTO
Heba. Co3Be3nus, IpKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOEC
newxkenne. CorHeyHas
cucremMa

https://m.edso0.ru/5PXS219VY

56

Counnne. CotHeunas
aKTUBHOCTE. VICTOUHUK
sHepruu CoJiHIA U 3BE3]

https://m.edsoo.ru/1JZR54JA0

57

3BE3/b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI
IJIaBHOM MOCIEA0BaTEIbHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE TPEICTABICHUS
O IIPOUCXOKJICHUU U
sBoounn COJTHIA U 3BE3]

https://m.edso0.ru/GGD3W74Z0

58

Mneunsiii [1yrs — Hama
TI'amakTuka. IlonoxeHue u

https://m.edsoo.ru/L2U4S1HU2



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2

nBrokenne CoJiHia B
TI'amaktuke. I'anakTuku.
UYepubie OpIphl B AApax
raJIaKTHK

59

Bcenennas. Pa3beranue
ranakTuk. Teopus bosbmoro
B3pbIBa. PenmkToBOE
n3nydeHue. MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npoOnembl
aCTPOHOMHHU

https://m.edsoo.ru/LJHNL2MCF

61

KouTtponsHas padora
«ONeMEHTBI aCTPOHOMUH U
acTpOPU3UKNY

https://m.eds00.ru/TXTTCT488

62

O6o06matromuii ypok. Poib
(bM3UKHM 1 ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYCSCKOH,
COLIMAJILHOM U dTUYECKOU
chepax IesaTeIbHOCTH
YyeaoBeKa

https://m.edsoo.ru/\WNJ5CRXYD

63

O6o06matromuii ypok. Poss u
MeCTO (PU3UKU U aCTPOHOMUHU
B COBPEMEHHOW HAay4yHOU
KapTHHE MHpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypox. Ponb
¢bu3nyeckoit Teopun B
(dbopMupoBaHUU
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa

https://m.edsoo.ru/Y29SVPCVR



https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR

65

O6o06maromuii ypok. Mecto
(bu3nYeCcKoi KapTUHBI MHUpA B
00111eM psITy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX
MPEJICTaBICHUI O IPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. Maruutnoe
noJjie. DIeKTpOMarHuTHas
WUHIYKINS

https://m.edsoo0.ru/EVMFIQTP6

67

PesepBHblit ypok. OnTuka.
OcHOBBI cnienuanbHOM Teopun
OTHOCHTEIIEHOCTH

https://m.edsoo.ru/E5ABJRKS8L

68

Pesepnsiii ypok. KBantoBas
(busuka. DIeMEeHTHI
ACTPOHOMHUH U acTPOPU3UKHU

https://m.edsoo.ru/RARQLV02J)

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kona
NMpoBepsieMo
ro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBaTh HA MIPUMEPAX POJIb U MECTO PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTUHBI MHpA, B Pa3BUTUH COBPEMEHHOMN

TEXHUKHU U TEXHOJIOTHI, B TPAKTUYECKOU EATEIIBHOCTH JIFOJAEH

10.2

Y4uThIBaTh TpaHUIBl MPUMEHEHHUS H3YYEHHBIX (DU3MUECKUX MOJIENEH:
MarepuaigbHas TOYKa, HWHEpPIHAIbHAsg CHUCTEMa OTCYETa, abCOIIOTHO
TBEPAOE TEJIO, UACANBHBIN Ta3; MOJEIU CTPOEHUS T'a30B, KUAKOCTEU U
TBEPABIX TeEJ, TOYEYHBIM DOJIEKTPUUYECKUN 3apsiyy — TMpU PEUICHUU

(bu3znueckux 3aaa4y

10.3

Pacno3naBath (usnyeckue sBIeHUs (Mpolecchl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYISIPHO-KUHETHUYECKON Teopuu
CTpOEHHUs  BeIleCTBAa M  JJIEKTPOJMHAMUKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TMaJieHue
TeN, IBUKEHHE 10 OKPYXHOCTHU, HHEpPLHMs, B3aUMOJEWUCTBHE TeEIN;
muddys3us, OpOyHOBCKOE IBMIKCHHE, CTPOCHUE JKHIAKOCTEH M TBEPIBIX
Tel, U3MEHeHne 00bEMa Tell MpU HarpeBaHUU (OXJIAXKICHUH), TEIIOBOE
paBHOBecHe, HCMapeHHe, KOHJEHCAIs, MJIaBJIeHWe, KpUCTAJIU3alus,
KUTIEHHUEe, BIIAXXHOCTh BO3/lyXa, IMOBBIIICHWE JaBJIEHUS Tra3a MpU €ro
HarpeBaHWM B 3aKPBITOM COCYyZIE€, CBSI3b MEXAYy I[apaMmeTrpamu
COCTOSIHUA Ta3a B M3OIpOIeccax; AEKTPU3aIUs Tell, B3auMOJCHCTBIE

3apAa0B

10.4

OnuceiBaTh ~ MEXaHWYECKOE  JBIDKEHHE, HUCHOJb3Yysd  (U3nYecKue
BEJIMYMHBI: KOOpPJMHATA, IyTh, MEPEMELICHUE, CKOPOCTb, YCKOPEHHE,
macca Tena, CWJa, HMIYIbC Tejla, KUHETUYecKas dSHeprus,
NOTEHIMAJIbHAsT JHEeprus, MeXaHuueckas paboTa, MeXaHUdecKas
MOIITHOCTh; MPH ONUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCMOJb3YeMbIX BEIMYUH, UX OOO3HAYeHHsS U E€IUHHUIBL, HAXOIUTh
(GopMyIbl, CBA3BIBAIOIIME AAHHYIO (DPU3MUYECKYIO BEIMUYMHY C JIPYTUMHU

BCINYHNHaMUN

10.5

OnuceIBaTh HN3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA T€NI U TEIJIOBLIC SABJICHUA,

HUCTIOJIB3YA (bI/IBI/I‘-ICCKI/IC BCJIMYUHBI: OAaBJICHHUC TIa3a, TCEMIICpATypa,




CpeIHSs KHUHETHYECKash SHEPrus XaOTHYECKOTO JBMIKCHUS MOJICKYI,
CpEeIHEeKBaJpaTUYHAsE CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEILIOTHI,
BHYTPCHHSSI SHEPrus, padora ra3a, KodQpQUIMEHT MOJE3HOTO JICHCTBUS
TEIUIOBOTO  JBUTATEINI; MPH ONHCAaHWUM MPaBHIBLHO TPAKTOBATh
(U3HYECKUIT CMBICT HCIOJIE3yeMBIX BEIUYUH, WX OOO3HAYCHHUS U
SMHMIIBI, HAXOJIUTh (OPMYIIBI, CBS3BIBAIOIIME JAHHYIO (U3HUCCKYIO

BCJIIMYMHY C APYTrUMHU BCIMYUHAM

10.6

OnuceiBaTh M3Y4YEHHbIE DJIGKTPUYECKHE CBOMCTBAa BELIECTBA W
JNIEKTpUYECKHE  sBJIEHUS  (Tpolecchl), HUCHOIb3yd  (u3Hueckue
BEJIMYMHBI: DJIEKTPUUECKUN 3aps, dJIEKTPUUECKOE M0JIe, HAPSHKEHHOCTD
MOJIsI, TIOTEHIMAJI, Pa3HOCTh MOTEHIIMAJIOB; MPH OMHCAHWU MPABUIBHO
TpPaKTOBaTb  (PU3MYECKUH CMBICI  HCHOJb3YEMBIX BEIWYHMH, HUX
0003Ha4YeHMs U €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO

(hu3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

10.7

aHAIM3UPOBATh (U3WYECKUE TPOLECChl U SBJIEHUS, HCIOJIb3Ys
(u3nyueckue 3aKOHbl ¥ MPUHLKIIBL: 3aKOH BCeMUpHOTO TsroTenus, |, Il u
Il 3axonsr HhI0TOHA, 3aKOH COXpaHEHUS] MEXaHUYECKON SHEPIrHuH, 3aKOH
COXpPAaHEHHUS UMIYJIbCa, NPUHLUI CYNEPHO3UIUU CHUJI, MPHUHIIHUII
paBHOMpaBUsl  MHEPUUATBHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOpPHUIO CTPOCHHS BEIECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpenHell KHHETMYEeCKOW SHEpPruu TEeIUIOBOTO JBMKEHHS MOJIEKYNI C
aOCOJIIOTHOW TeMIIepaTypoi, TEpBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUs DIEKTPUUECKOro 3apsijaa, 3akoH Kymona; mnpu 3ToM
pasnuyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKOe

BBIPQKEHUE U YCIOBUS (TPaHULIBL, 00JIACTH ) MTPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE IMPHUHIUIIbLI I[CP'ICTBHH MalllMH, HpI/I60pOB u
TECXHHYCCKHUX YCTpOﬁCTB; pasjimiyatb  yCJIOBHA  HUX 0e30I1acHOro

HCIIOJIBb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 UCCIICAOBAHUIO (DU3MYCCKHUX SIBICHHHA M
NPOIIECCOB C HCIIOJIb30BAaHHEM MPSIMBIX U KOCBEHHBIX W3MEPCHUU; MPH
3ToM (GOpMyIUpOBaTH MpoOieMy (3ahady) M THIOTE3y Yy4eOHOro
SKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO 000pYIOBaHMs,

IMPOBOAUTDH OIIBIT U q)OpMy.]'II/IPOBaTB BBIBObI

10.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBIC U3MCPCHU A (I)I/IBI/ILIGCKI/IX BCJIIMYMH,
IIpu 5TOM BLI6I/IpaTB OINTUMAJIbHBIN CIIOCO0 N3MCPCHUSA U UCIIOJIb30BATH

HN3BCCTHBIC MCTOAbI OLICHKHU HOFpCIHHOCTCP’I I/I3MepeHI/II71

10.11

HccnegoBaTh 3aBHCHUMOCTHU MCKOY (I)I/ISI/I‘-ICCKI/IMI/I BCINMYHMHaAMH C

HCIIOJIb30BAHHUEM  IIPAMBIX HBMCpCHHﬁ; Ipnu 95TOM KOHCTPYUPOBATH




YCTaHOBKY, (HUKCUPOBATh PE3yIbTATHl TOJYyYEHHOW 3aBUCHMOCTHU
(u3HYECKUX BETUYHMH B BUAC TAOMUIl U TPadUKOB, JENATh BBIBOJBI IO

pe3ysibTaTaM UCCIIEOBaHUs

10.12

Cobnromate  mpaBwiia  0€30MacHOrO  Tpyda IPH  HPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax y4yeOHOro  SKCIIEpUMEHTa, Yy4eOHO-
MCCJIEIOBATENILCKOM M IPOEKTHOM JESATENBHOCTH C HCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYAOBAHUS

10.13

Pemrate pacu€rHbie 3a7aud C SBHO 33/JaHHOW (PH3UYECKON MOMEIbBIO,
UCIONIb3YS (U3MYECKHE 3aKOHbl U TPHUHIUIBI; Ha OCHOBE aHalu3a
YCIIOBHS 33/1a4d BBIOUpATh (PU3UUYECKYIO MOJICIIb, BBIICTATh (U3HUECKIE
BEJIMYMHBI U (QOpMYJbl, HEOOXOAUMBIE Ui €€ pelleHUs, MPOBOIUTH
pacuéThl U OLEHUBATh PEATbHOCTH MOJYYEHHOIO 3HauUeHUs (PU3HUEcKoil

BCIINYNHBI

10.14

Pemats Ka4ueCTBEHHBIE 3a/1a4u: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO ILIEMOYKY PACCYKJICHUH C OMOpON Ha U3yYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/Ie SABJICHUSA

10.15

Ucnonb3oBath mpu  pemieHHMH — yu4eOHBIX  3a7ad  COBPEMEHHBIE
nH(OpPMALlMOHHBIE TEXHOJOTMM JJIsl TIOUCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii ¥ TMPEeACTaBICHUS y4eOHOW M HAy4YHO-TOMYJISIPHOMN
nHpopmMalnuy, TOJYYEHHOM M3 Pa3IWYHBIX HMCTOUYHUKOB; KPUTHYECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTe mpuMepbl BKJIaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pasBUTHE HAYKHU, OOBSCHEHHUE IMPOILIECCOB OKPYKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonws3oBath TeopeTHYECKUE 3HAHUS MO (U3MKE B IOBCETHEBHOM
YKU3HU T oOecriedeHus: 0€30MMacHOCTH MPU 00pallieHuu ¢ IprudopamMu 1
TEXHUYECKUMHU  YCTPOWCTBAMH, JJIsi  COXpaHEHHS  3II0OPOBbSI U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIT'HYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

Paborats B rpymmne € BBIITOJIHCHUEM PA3JIMYHBIX COLUAJIBHBIX pOJ'ICﬁ,
IIJIAaHUPOBATDH pa60Ty rpyHIibl, palroOHaJIbHO pacipeacisiTb
00sA3aHHOCTH H IUIAaHUPOBATh  JACATCIIbHOCTbL B  HCCTAHAAPTHBIX
CUTyalludX, QaACKBATHO OLCHUBATH BKJIAA KaXJAO0ro H3 YYACTHHUKOB

TPYIIIBI B pELIEHHE pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

IIposepsieMble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

JleMOHCTpHPOBATh Ha MMPUMEPAX POJIb K MECTO (PU3UKHU B POPMUPOBAHUH
COBPEMEHHOM HAy4YHOW KAPTUHBI MHpA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKM M TEXHOJOIMW, B TMPAKTUYECKOW JACSATEIbHOCTH JIHOJEH,

LEJI0CTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA

Y4uThIBaTh TpaHUIBl MPUMEHEHHUS H3YYEHHBIX (DU3MUECKUX MOJIENEH:
TOYEYHBIN JJIEKTPUUYECKUN 3apsj, sAepHas MOJENb aToOMa, HYKJIOHHAas

MOJIeJIb AaTOMHOTO si/ipa MpHU PelIeHNH PU3NYECKUX 3a7a4

PacnioznaBate (usnueckue siBieHUs (IPOLECChl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOJAWHAMUKM W KBAaHTOBOM  (PU3UKHU:
JJIeKTpUYecKas IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE TeWCTBUS TOKa, B3aWMO/JICHCTBHE MarHUTOB,
QIIEKTPOMArHWTHAasE WHAYKIWS, JEHCTBHE MAarHUTHOTO TIOJNS  Ha
IPOBOJHUK C TOKOM M JBIDKYLIMICA 3apsi, 3JIEKTPOMarHUTHBIE
KonebaHUs ¥ BOJIHBI, MPSIMOJIMHEIIHOE pPACHPOCTPAaHEHHUE CBETA,
OTpa)keHHe, NPEJIOMIICHUE, HHTephepeHIMs, TUPPaKLIUsA U NOJIpU3aLHs
cBeTa, mucnepcus cBera, dotodnekrpudeckuii rhdext (pororddexr),
CBETOBOE JIaBJICHHE, BO3HMKHOBEHHE JIMHEWUYaTroro CcreKTpa aroma

BOIOpPOJa, €CTECTBCHHAA U UCKYCCTBCHHAs PaalOaKTUBHOCTDb

OnuceiBaTh ~ M3y4YEHHbIE  CBOICTBa  BellecTBa  (RJIEKTPUYECKHE,
MarHuTHbIE, ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOIUMOCTH DPA3IUYHBIX
cpel) W DIEKTPOMAarHUTHBIE  sIBIEHUS  (IIPOLIECCHI),  HCIOJIB3Ys
¢usznueckne  BEIMYMHBL:  DIEKTPUYECKUN  3apsAn, CHla  TOKa,
ANEKTPUYECKOE HAMpPSHKEHHUE, SJCKTPUUECKOE COMPOTUBIICHUE, PA3HOCTh
notenuuanos, IJ[C, paboTa Toka, MHAYKIUS MAarHUTHOTO TOJS, CHUJa
Awmmnepa, cwia JlopeHna, HWHIYKTUBHOCTh  KaTYIIKHU, JHEPrHs
ANEKTPUYECKOTO M MAarHUTHOTO TOJIEH, MepHoJ U 4acToTa KoJieOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U Chjla TOKa B IIPOIlecce rapMOHUYECKHIX
ANIEKTPOMArHUTHBIX KoJie0aHMH, (POKYCHOE paccTOsSHUE U ONTHYeCKas
CHWJIa JIMH3BI; MPU OMUCAHUM MPABHIBHO TPAKTOBAaTh (YM3MUECKUN CMBICI
UCTIONIb3YEMbIX BEJIWYUH, MX OOO3HAYCHHS M EIUHUIIBI, YKa3bIBaTh
(dhopMyIbl, CBS3BIBAIONIME TAHHYIO (PU3UYECKYIO BEIHUMHY C APYTUMHU

BCIMYHUMHaAMHU

Kox
NMpoBepsieMo
ro
pe3yJbTara

11.1
11.2
11.3
114
11.5

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBLIC ABJICHUSA W IMPOLECCHI, HCIIOJIb3Ys




@HSHHGCKI/IG BCJIIMYUHBL: CKOPOCTb JJICKTPOMAIrHUTHBIX BOJIH, AJIHMHA
BOJIHBI MW 4YacCTOTa CBETA, OSHCPIrusd MU HUMIIYJIbC d)OTOHa, nepuong
nmoaypacnaaa, OSHCPrud CBA3M ATOMHBIX AACP; IIPU  ONHMCAaHHUU
IMPpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘~I€CKI/II71 CMBICJI HCIIOJIB3YCMbBIX BCJIHWYHH,
nX 00O03HAYEHHSA H CAWHUIIBI, YKa3bIBAaTb (1)OpMy.HI>I, CBS3BIBAIOIIIUC
JaHHYIO (1)I/I3I/I‘-IGCKyIO BCIIMYUHY C APYIrMMHU BCIWYUMHAMHU, BBIYHCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

AnHanmu3upoBaTh (HU3UYECKHME TIPOLECCHl U SIBICHUS, HCIOIB3Ys
¢u3uyeckue  3aKOHBI W TpUHIOMNBL  3ak0oH  Owma,  3aKOHBI
MOCJIE0BATEIBLHOTO U NapajuIeIbHOTO COETMHEHUS] TPOBOJHUKOB, 3aKOH
Jlxoyns — JleHnma, 3akOH DSJEKTPOMAarHUTHOM MHIYKUUH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHUS CBETa,
3aKOHBI MTPEJIOMIICHUS CBETA, YpaBHEHUE DifHIuTeHa 115 poToaddekra,
3aKOH COXpaHEHHWs] HSHEPruHu, 3aKOH COXpaHEHUS HUMIYJbCa, 3aKOH
COXpaHEHHUsl DJIEKTPUYECKOIro 3apsija, 3aKOH COXpPAaHEHHUS MacCOBOTO
yKcia, nocrynarsl bopa, 3aKoH paJMOaKTUBHOIO pacnajaa; Npu 3TOM
pas3nuyaTth CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaThyecKoe

BBIpQXKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH ) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAIpaBJICHUEC BCKTOpa MWHAYKIOUKW MArduTHOI'O IIOJIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa v cuiibl Jlopeniia

11.8

CTpouTh M OTMHCHIBATH N300paKEHHE, CO3/IaBAEMOE TUIOCKHM 3€PKAJIOM,

TOHKOU JTUH30H

11.9

BBINONHATE 3KCIIEPUMEHTHI 10 UCCIICAOBAHUIO (DU3MYCCKHUX SIBICHUHA M
IPOIIECCOB C HCIIOJIb30BAaHHEM IPSIMBIX U KOCBEHHBIX M3MEPEHUIl; MpH
aToM (QopMyIupoBaTh Mpobiaemy (3amady) M THUIIOTE3y Y4YeOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIUIOKEHHOTO 000PYI0BaHMUS,

IIPOBOAUTD OIIBIT U (I)OpMy.]'II/IPOBaTB BBIBObI

11.10

OCYH_[CCTBJ'ISITL IpsAMBIC 1 KOCBCHHBLIC U3MCPCHUA q)HSH‘leCKI/IX BCJINYHH,
IIpHU 9TOM BLI6I/IpaTB ONTUMAJILHBINA CIIOCO0 HU3MCPCHUA U HUCIIOJIb30BATb

HN3BCCTHBIC MCTOJbI OLICHKHA HOFpGH.IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIUYMH C HCIOJIb30BaHUEM
OpsIMBIX ~ M3MEPEHWM; IpU 3ITOM  KOHCTPYHUPOBATH  YCTaHOBKY,
(GuKCUpOBaTH pPE3yNAbTaThl MOJYYEHHOM 3aBUCHUMOCTH (H3UUECKUX
BEJIMYMH B BUJE TaOJIUIl U I'paUKOB, JIeNaTh BHIBOJBI 10 PE3yabTaTaM

HCCIICA0BAaHUA

11.12

CobGmronate  mpaBuia  0e30macHOro  TpyJda MpU  MPOBEACHUU
uccleoBaHUM B paMKax ydeOHOro  OSKCIepUMEHTa, YydeOHO-

HCCIEA0BATEIbCKOM M HpOCKTHOﬁ JACATCIABbHOCTU C HCIIOJB30BaHHCM




M3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacu€rHble 3a7aud C SBHO 33/JaHHON (PH3UYECKON MOJENbIO,
HCIIOJIb3YA (bPISI/I‘ICCKI/IC 3aKOHbI W IIPUHIOUIIBI; HAa OCHOBC aHaAJIMN3a
YCIIOBUS 33/1a4M BEIOMPATh (DU3MUECKYIO0 MOJICIIb, BBIICIAT (PU3NICCKUE
BEJIMYMHBI U (POPMYINBI, HEOOXOIUMBIC i €€ pEeIICHHS, POBOJIUTH
pacu€Thl ¥ OLEHWBATH PEATBHOCTH MOJYYEHHOTO 3HAYeHHS (PU3MUECKON

BCJIMYNHBbI

11.14

Pemats Ka4ueCTBEHHbBIE 3a/1a4u: BBICTPaNBaTh JIOTUYECKHU
HENPOTHUBOPEUHMBYIO LIEMOYKY PACCYKJCHUH C ONOPOM Ha U3YYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJICHUA

11.15

Wcnonb3oBarh mpu  pemieHHMM  yuyeOHBIX  3a7ad  COBPEMEHHBIE
MH(OpPMALlMOHHBIE TEXHOJIOTMM ISl TIOUCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTali M MPeACTaBICHUs y4eOHOW M Hay4YHO-TIOMYJISIPHOMN
nHpopMaluy, TOJYYEHHOM M3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHUYECKH

aHAIIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATh MPHUHLMIIBI ACWCTBUS MAIIUH, NMPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; paznuyarh YCIOBUS HX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTe mpuMeEpHl BKJIaJa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOILIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonw3oBaTh TeOpeTHYECKUE 3HAaHUS 1O (U3UKE B IOBCEIHEBHOM
YKU3HU T oOecriedeHus: 0€30MMacHOCTH MPU 00palieHny ¢ mpubopamMu u
TEXHUYECKUMHU  YCTPOWCTBAMH, JJIsi  COXpaHEHHS  3II0OPOBbSI U

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHUS B Opr>1<anme171 cpeac

11.19

PaGoraTts B rpyari€e € BBIIOJHCHHEM PAa3JIMYHbBIX COLNUAJIbBHBIX pOJ'ICﬁ,
IIJIaHUPOBATb pa60Ty rpynIibl, paquOHAJIbHO PACIIPEACIIATD 0053aHHOCTH
U IUIaHHUPOBATh ACATCIBHOCTL B HECTAHAAPTHBIX CHUTYyalUAX, aAJCKBATHO
OLCHMWBATL BKJIa4 KaXKIAOI'O M3 YYACTHUKOB TIpyHIlbl B PCHICHUC

paccMaTpuBaeMoi poOIeMbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
K Kon
o NpoBepsieMoro IIpoBepsiemble 3J1eMeHTHI CO/IeP:KAHUSA
paszeJa
3JIeMEHTAa
OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A
®dusuka — Hayka o npupoje. HayuHneie MeTopl MO3HAHUA
1.1 OKpyXxaromero Mupa. Ponb SKcliepuMeHTa M TEOpUH B
MpOoIIeCcCe MO3HAHUS TPUPOIBL. DKCIIEPUMEHT B (DU3HKE
1 MonenpoBanue (pU3NMUECKUX SBJIEHUH U IPOLIECCOB.
Hayunbie runorte3pl. PU3MYECKHE 3aKOHBI W TEOPHH.
1o ['panunel  OpUMEHMMOCTH  (U3MYECKHX  3aKOHOB.
' [punnun cootBerctBuss. Ponb um mecro ¢usuku B
(GbopMUPOBAHUN COBPEMEHHOW HAyYHOW KapTUHBI MUpa, B
MPaKTUYECKON eI TeIbHOCTH JIOAeH
2 MEXAHUKA
KMHEMATHUKA
Mexanunueckoe JIBUKEHHUE. OTHOCHUTENBHOCTH
2.1.1 MEXAaHUYECKOTO JIBIDKEHUS. Cucrema oTcuéra.
Tpaekropus
[Tepemenienue, CKOpPOCTh (CPeaHsIE CKOPOCTh, MTHOBEHHAS
912 CKOPOCTh) W YCKOPEHHE MAaTepUAIbHONM TOUKH, UX
o INPOEKIMM HA OCH CcUCTeMbl KoopauHaT. CroxkeHue
MEepEMEIIICHUN U CII0KEHUE CKOPOCTEH
21 PaBHOMEpHOE U  pPAaBHOYCKOPEHHOE MPAMOJIMHEIHOE
' 913 nBuKeHue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
o YCKOPEHHMS, IIyTH U MEPEMEIICHHUS] MaTepUAIbHON TOUKH
OT BPEMEHU
2.14 CBoOoHOE majieHne. Y cKkopeHrne cB0OOOHOTO MaieHus
KpuBonuneiiHoe nBumxkeHue. PaBHOMEpHOE [BUXKEHHE
915 MaTepUaIbHOW TOYKM IO  OKPYKHOCTH.  YTJOBas
o CKOPOCTb, JHMHEWHas ckopocTb. llepnox u 4acrora.
LleHTpOoCcTpeEMUTENBHOE YCKOPEHHE
2.1.6 TexHudyeckue  ycTpoOWCTBA:  CIUJAOMETP,  JBHIKEHHE




CHapsA 0B, HCITHBIC U pCMCHHBIC IICPpCaAavIn

2.1.7

[Ipaktuyeckne  pabGotbl.  M3mepeHwe  MIHOBEHHOM
ckopoctu. McecnenoBaHue COOTHOLIEHUS MEXAY ITYTSIMU,
IIPOMJICHHBIMU TEJIOM 3a IOCIEJOBATEIbHBIE paBHbIC
IIPOMEKYTKH BPEMEHHU TP PABHOYCKOPEHHOM JIBUYKECHUH
C HA4YaJbHOM CKOPOCTBIO, pPaBHOM Hym0. M3yueHue
JBWKCHHs IIApUKa B BSI3KOW JKHUIAKOCTU. l3ydeHue

JABMXXCHUA TCJIA, 6pOIH€HHOFO TFOPHU30HTAJIBHO

2.2

JTMHAMUKA

221

[IpuHnun otHOcuTenbHOCTH ['amunes. IlepBblii 3akoH

Herorona. HepuuanbHbIe CUCTEMBI OTCYETA

2.2.2

Macca Tena. Cuna. [IpuHnmn cyneprnosunuuy cui

2.2.3

Bropoit 3akoH HproTOHa 111 MaTepualbHOW TOYKH B
nnepruansHoit cucreme orcuéra (MCO). Tperwit 3aKoH

Hrrorona I MaTCpUaJIbHBIX TOYCK

2.2.4

3akoH BcemupHOro tsroreHus. Cuna Tspkectu. IlepBas

KOCMHUYECKasA CKOPOCTE. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUs CKOJIbKEHUS U
cuna Tpenus mokosi. Koadpdunuent Ttpenms. Cura
COMPOTHBIICHUSI TPHU JBIKEHUHU Tela B KUAKOCTH WIH

rase

2.2.7

HOCTYHaTeJ'IBHOC " BpalllaTCJIbHOC ABUXKCHHNEC a0COJIFOTHO

TBEPJIOTO TETA

2.2.8

MoOMEHT CcHuJIBI OTHOCHUTEIBHO OCH BpalllCHU:. IIneyo

cuibl. ¥YcinoBus paBHoBecus TBEpaoro tena B UCO

2.2.9

Texuuueckue YCTpOﬁCTBaZ INOAIINITHUKHK, JOBHKCHHUC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue paboTsl. V3yueHue nBuxkeHus Opycka Io
HAKJIOHHOM IUIOCKOCTH IOJ JEMCTBUEM HECKOJBKHUX CHIL
Hccnenosanue 3aBUCUMOCTH CHII YIIPYTOCTH,
BO3HHUKAIOIIKX B 1ehOpMUPYEMOIl TIPYKUHE U PE3UHOBOM
oOpasie, oT BenuuuHbl UX aegopmanuu. MccnenoBanue

YCIOBUH PpaBHOBECUS TBEPIOTO Tejla, MMEIOIIETO OCh




BpAILICHUS

3AKOHbI COXPAHEHIA B MEXAHUKE

NMnynsc MaTepralbHOM TOYKH, CUCTEMBI MAaTEPUAIIbHBIX

23.1 To4eK. IMITyJIbC CUITBI M U3MEHEHHUE UMITYJIbCA TEJla
3akoH coxpaHeHus wumnyiabca B MCO. PeakTuBHOE
2.3.2
JBUKCHUE
2.3.3 Pabora cunbl
2.3.4 MOTTHOCTH CHUJITBI
935 Kunerndeckast 3Heprusi MaTepUabHOM TOYKHU. Teopema o
o KMHETHYECKOW SHEPIUU
[TorenumaneHas oHeprud. [loTeHuManbHasgs SHEPrus
23 2.3.6 ynpyro aegopMUpOBaHHON mpyXxuHbl. [loTeHuMambHasA
SHEPTHs Tesia BOJIU3H MOBEPXHOCTH 3EMITH
[loreHnmaneHble W HEMOTEHIMATbHBIE CHUIBL. CBs3b
237 paboThl  HEMOTEHIHMAIBHBIX CHJI C  W3MCHEHHEM
o MEXaHUYECKON PHEPTUM CUCTEMBI T€Jl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPrUuu
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHuyecknue yCTpOMCTBA: JIBUKEHUE PAKET, BOJOMET,
o KOIep, NPY>KUHHBIN MUCTOJET
[Ipaktrueckue paboThl. M3ydeHHe CBS3M CKOPOCTEH Tel
2.3.10 npu Heynpyrom ymaape. McciemoBaHue cBsi3U pabOTHI
CWJIBI C U3MEHEHHEM MEXaHUYECKOI SHEepPTUU Tea
3 MOJIEKVJISAPHAS ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUN
OcHOBHBIE  TIOJIOKEHHUS  MOJIEKYISPHO-KHHETUYECKOM
3.1.1 teopun. bpoyHoBckoe nsuxenue. Huddysus. Xapakrep
JBUKEHHS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA
31 312 Mogenu cTpoeHusi ra3oB, JKMJIKOCTEH U TBEPABIX TEN U
. o 00BsICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX MOJIEJeH
Macca monekyn. KommuectBo BemiectBa. llocrosiHHas
3.1.3
ABoraapo
314 TennoBoe paBHOBecue. TemmepaTypa U €€ H3MEpEHUE.

[IIxana remneparyp Llenscus




3.1.5

Mopens wmaeanmsHoro raza. OCHOBHOE ypaBHEHHE

MOJIGKy.TISIpHO-KI/IHeTI/I‘-IeCKOf/'I TCOPHU UCATIBHOIO I'a3a

3.1.6

AOcosioTHasi ~ TeMIepaTrypa Kak  Mepa  CpelHen
KHHETHIECKOU OHCPIUK TCILJIOBOIO ABUXXCHUA YaCTUIL

ra3a. [lIkana remneparyp KenbBuna

3.1.7

Vpasuenue Knaneitpona — Menneneesa. 3akon JlanbroHa

3.18

l'a3oBbpie 3akoHbl. M30mporeccel B HIEaJbHOM Ta3e C
IIOCTOSIHHBIM KOJINYECCTBOM BCIIICCTBA: I/ISOTepMa,

u30Xxopa, n3obapa

3.1.9

TexHuueckue ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTnueckue padoTel. M3mepeHue maccbl BO3AyXa B
Ki1accHOM kKomHate. MccienoBanue 3aBUCUMOCTH MEXKITY

mapaMeTpaMu COCTOAHUA PA3pPEIKCHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKHA

3.21

TepmonnHamuueckass cucrema. BHyTpeHHss sHeprus

TEPMOAMHAMUYIECKOMN CUCTEMBI U CITIOCOOBI €€ N3MEHEHUS

3.2.2

KonuyectBo TemmoTel M pabota. BHyTpeHHss1 >Heprus

OJJHOATOMHOI'O HACAaJIBHOI'O Ira3a

3.2.3

Buapl Teruionepenaun: TEMIOMPOBOJIHOCTh, KOHBEKIIHS,
W3JIy4YEHHUE. TenmoéMKoCTh Tena. VnennHas
TEINIOEMKOCTh BeEIEeCTBA. PacyéT KOJMYEeCcTBA TEINIOTHI

pu Tervionepeaaye

3.2.4

[lepBbIii 3aKk0H TepMOAMHAMHUKH. [IpriMeHeHHne mnepBOro
3aKOHAa TEPMOJUMHAMHUKU K u3orpoueccaMm. ['paduyeckas

UHTepIpeTanus paboThl ra3a

3.2.5

TemnoBble MamuHbl. [IpUHIMIBI JIEHCTBHS TEIUIOBBIX
mainuH. [IpeoOpazoBaHUs SHEPTUU B TEIJIOBBIX MAITUHAX.
Koaddumument mnonesnoro nericrBus (mamee — KIIJ)

teroBoil mamnHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoit  3akoH  TepmoauHamuiku.  HeoOpatnmocTts
IpoLleCCOB B mpupoae.  TemioBble  JBHUraTelu.

ODKOJIOTUYECKHE HpO6J’ICMLI TCIIJIOSHECPIr€TUKU

3.2.7

Texnuueckue YCTpOﬁCTBaZ ABUT'ATCJ]Ib  BHYTPCHHETO

CropaHus, OBITOBOM XOJOOUJIBHUK, KOHAUIIUOHECD




3.2.8

[IpakTrueckue paboTEHI. N3mepenune YACIBbHOU

TEIUIOEMKOCTH

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE [IEPEXO/IbI

[TapooOpa3zoBanue u konaeHcaus. McnapeHue u kuneHue.

3.3.1 YaenpHas TemoTa MmapooOpa3oBaHUsA.  3aBUCHUMOCTH
TEMIIEPaTyphbl KUTICHUS OT JIaBJICHUS
332 AOCOIOTHAasT U OTHOCHUTEIbHAsl BIAKHOCTb BO31yXa.
o Hacsimennsiit nap
TBépnoe teno. Kpucramimueckue u amopdHbie Tena.
3.3.3 AHU30TpOINUS CBOWCTB KpUCTALIOB. JKUJKHE KPUCTAILIBI.
3.3 CoBpeMeHHbIE MaTepUaIbI
334 [MnaBneHne W KpUCTAUIM3ANUA. YJAeldbHAs TEIUIOTa
o mnaBnenus. Cyonmumarnus
3.35 YpaBHEHUE TEIUIOBOTO OalaHca
TexHuyecknue yCTpOMCTBA: TUTPOMETP M TMCUXPOMETP,
336 KaJOpUMETpP, TEXHOJOTUM TIOJYYEHHUS] COBPEMEHHBIX
o MaTepuajgoB, B TOM 4YHCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUU
3.3.7 [IpakTrueckue padoTel. I3MepeHre BIa)KHOCTH BO3yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpu3als Tel. OJEeKTpuyeckuid 3apsa. JBa Buga
o ANEKTPUUECKUX 3apsiI0B
412 [TpoBOAHHKH, AUDIEKTPUKH U TTOTYITPOBOHUKA
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3anmoneiictue 3apsioB. 3akoH Kynona
41 DnekTpuueckoe moje. Hanmpspk€HHOCTh 3JIEKTPUYECKOTO
4.15 nousia. [lpunnun cynepnoszunuu. JIuHuM HanpsoKEHHOCTH
ANEKTPUYECKOTO MO
416 PaGora cun nsnekrpocratuueckoro mons. [loTennmarn.
o Pa3zHocTh MOTEHIIMANOB
417 [IpoBogHUKM W JUDIEKTPUKH B MOCTOSHHOM
o ANEKTPUYECKOM Mosie. JIudneKTpuueckas mpoOHUIIaeMOCThb
4.1.8 DNEKTPOEMKOCTb. Konnencarop. DneKTpoEMKOCTh




IIJIOCKOTO KOHACHCATOopa. 3HepFI/IH 3apsAKCHHOTO

KOHJICHCATOpa

TexHu4ecKue yCTpONCTBA: IEKTPOCKOI, 3JIEKTPOMETD,

419 JNEKTPOCTATHYECKAS 3alluTa, 3a3eMIICHUE

o ANEKTPONpUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIM
HPUHTEP

4110 [IpakTnueckue pabotel. M3MepeHue >IeKTPOEMKOCTH

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJAX
421 VYcnoBus CylecTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO
o toka. Mctounuku Toka. Cuna Toka. [IocTOsSSHHBINA TOK
4.2.2 Hanpsokenne. 3akon Oma ais yyacTka Lenu
423 DIIEKTPUYECKOE COIPOTHUBJIICHHUE. VYaensHoe
o COMPOTHBIICHUE BEIIeCTBa
124 [TocnenoBarenbHOE, napasuiesibHOe, CMEILIaHHOE
o CO€IMHEHUE MPOBOIHUKOB
4.2.5 Pabota anexTpudeckoro Toka. 3akoH [xoyns — Jlenna
4.2.6 MONTHOCTH JIEKTPUUYECKOTO TOKA
anekTpoaBwkymas cwia (mamee — DJIC) u BHyTpeHHEe
4.2.7 CONPOTHBIIEHNE UCTOYHUKA TOoKa. 3akoH OMa sl OJIHOM
(3aMKHYTOM) AyeKTprdeckoi nemnu. KopoTkoe 3aMbIkaHne
DONEeKTpOHHAs  MPOBOJAUMOCTb  TBEPABIX  METAJUIOB.
4.2.8 3aBHUCHMOCTD COTIPOTHUBJICHUS METaJIJIOB oT
Temreparypbl. CBepXIpoBOIUMOCTh
429 DNeKTpuyecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
o My4KOB
[TonynpoBOAHUKH. CobcTBeHHas u pUMecHast
4.2.10 IPOBOAMMOCTh  NOJYNpOBOJHMKOB.  CBoiicTBa  P-n
nepexoja. [lomynmpoBoHUKOBBIE TPHUOOPHI
4211 DNEeKTpUYECKUM TOK B 3IEKTPOJIUTAX.
o DIEKTPOIUTHYECKAs JUCCOLMALMS. DIEKTPOIIN3
4212 OnekTpuyeckuii TOK B ra3zax. (CaMOCTOSITENbHBIA WU

HECaMOCTOSTEIbHBIN paspdana. Paznuunbie THIIBI




CaMOCTOSTENBHOTO pa3psana. Moisnus. [1nazma

TexHuueckue yCTpOWCTBA:  aMIIEpMETP,  BOJBTMETD,

peocTar, MHCTOUYHHUKHU TOK4A, OSJICKTPOHAIpCBATCIbHBIC

4.2.13 pUOOPHI, JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIM JIMOJ, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, IOTYITPOBOHUKOBBIN TUOI, TaThbBaHUKA
[IpakTnueckue  pabotbl.  M3yyeHwe  CMELIAHHOTO

4214 COCIMHEHUS PE3UCTOPOB.
N3mepenne DJIC ucTOYHMKAa TOKa M €ro BHYTPEHHETO
conportuBnienus. Habmonenue anexTponausa

11 KJIACC
Kon Koanposepsie
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasnena MOT0
3JIeMeHTa
4 OJIEKTPOAMHAMHUKA
MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHAS MHAYKIIMA

ITocTosiHEbIE MarHuThl. B3amMoaeWCTBHE ITOCTOSHHBIX

43.1
MAarHuTOB
MarauTtHOoe moje. Bekrop MarHMTHOW  HMHIYKIIUH.
[IpuHiun cynepno3uuuu. JINHUU MarHUTHOM WHIYKIHH.

4.3.2 KapTruHa nuHUI MarHUTHOW MHIYKIIMW TIOJISI TIOCTOSTHHBIX
MarHuTOB
MaruauTHOE MoJie MpoBOJHUKA ¢ TOKOM. KapTuna nuHuUI
MoJig JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO

4.3 4.33 KOJIBIIEBOTO TPOBOJHMKA, KATYIMIKK C TOKOM. OmbIT

Opcrena. BzanmoaeicTBie MpoBOAHUKOB ¢ TOKOM

434 Cuiia Amriepa, €€ MOyNb U HallPABJICHHUE
Cuna Jlopenua, e€ mMonyns W HampaBieHHe. J[BHkeHue

4.3.5 3apsKEHHOW YacTHUIBl B OAHOPOJAHOM MarHMTHOM TIOJIE.
PaGora cunbl Jlopenia

4.3.6 SIBneHue 3NeKTpOMarHuTHOM MHIYKIIMU

4.3.7 [ToTok BeKTOpa MarHUTHON MHAYKIIUU

4.3.8 OJC unHaykuuu. 3aKoH SJEKTPOMArHUTHOW HWHAYKLIHUU




®dapanes

Buxpesoe »snexrpuueckoe mosne. IAC uHIAyKUUH B

4.3.9 IIPOBOJTHUKE, JBIDKYLLEMCS [IOCTYIIATEILHO B
OJHOPOJIHOM MarHUTHOM TIOJIe
4.3.10 [IpaBuso Jlenma
WunyktuBHOCTh.  SIBJEHHME  CaAaMOMHIYKIIWH. OJ1C
43.11
CaMOUWHTYKIIH
4.3.12 DHeprust MarHUTHOTO NOJIsl KaTYLIKU C TOKOM
4.3.13 DNEKTPOMAarHUTHOE T10JIe
TexHuueckne  yCTPOMCTBA:  TOCTOSIHHBIE  MAarHUTHI,
4.3.14 ANIEKTPOMAarHUTHI, ANIEKTPOBUTATENb, YCKOPUTEH
AJIEMEHTAPHBIX YaCTHUI], MHAYKIITHOHHAS TIEYh
[Ipaktuueckne paboTel. M3ydeHWe MarHUTHOTO TOJIS
4315 KaTyIIKU ¢ TOKOM. MccnenoBanue AEMCTBUSI OCTOSIHHOTO

MarimTa Ha paMKy C TOKOM. HCCJ’IG}IOB&HI/Ie SABJICHUSA

AIIEKTPOMArHUTHOW WHYKITUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUSA

5.1.1

Konebarensraasgs cucrema. CBoOomHble  KOJaeOaHWU.
["apmonHMueckue KoJIEOAHUSL. [Tepuon, 4acToTa,

aMIIuTy1a u (haza KojaeOaHuit

5.1.2

[Ipy>XMHHBIA MasTHUK. MaTeMaTH4eCKU MasSTHUK

5.1.3

YpaBHeHue rapMOHHUYECKUX KoJIeOaHUH.
Kunemaruyeckoe u JTMHAMHYECKOe OMKCaHUe

K0J1e0aTeIbHOIO JABHUKCHUA

5.1.4

[IpeBpaienue sHEPruu MpU raPMOHUYECKUX KOJICOAHUSIX.
CBsi3p aMIIUTYAbl KOJEOAHUW HCXOTHOW BEITUYUHBI C

AMININTYIaMU KoneOaHuii eé CKOPOCTH U YCKOPCHUA

5.1.5

Konebarenbubiit KoHTYp. CBOOOIHBIE AIIEKTPOMArHUTHbIE
KoJIe0aHUs B MJEabHOM KOJeOaTeNTbHOM KOHTYpE.
Amnanorus MEXTy MEXaHUYECKUMHU u

QJICKTPOMArHUTHBIMU KOJICOAHHSIMH. d)opMyna Tomcona

5.1.6

3aKkoH COXPAaHCHUSA SHCPIrvu B UACAJIbHOM KoJIe0aTeIbHOM

KOHTYypE




2.1.7

BroiHyXIIeHHBIE MexaHW4eckue Kosiebanus. Pe3onanc.
Pe3onancHas kpuBas. BeIHyXICHHBIE 2JIEKTPOMAarHUTHBIC

KoJieOaHus.

5.1.8

[lepemennsiii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOIIIHOCTI) MEPEMEHHOTO TOKa. AMHJII/ITYIIHOC u

I[ef/'ICTBYIOHIee 3HAYCHHUEC CUJIbI TOKA U HAIIPSDKCHUA

5.1.10

Tpanchopmarop. [IpousBoxacTso, nepegaya u
noTpeOJIeHNne ANEKTPUUECKON HHEPruu. DKOJIOTHUYECKUE
PUCKH TP TPOMU3BOJICTBE DJIEKTPUUYECKOW OSHEPTUH.
Kynbrypa WCTIOJIb30BaHUS ANEKTPOIHEPTUH B

IIOBCEIHEBHOM KU3HHA

5.1.11

Texnuyeckue ycTpoicTBa: cedicMorpad, 3IeKTpUUYECKHit

3BOHOK, JIMHUU 3JIEKTpoIepeayd

5.1.12

[IpakTnueckue pabotel. HccnenoBaHue 3aBUCHUMOCTH
nepuojia MajiblX KoJieOaHWM Tpy3a Ha HMTHU OT JUIMHBI
HHUTH U Macchl rpy3a. MccnenoBanre nepeMeHHOro Toka B
LENU W3 MOCIEI0BATEIbHO COCAMHEHHBIX KOHACHCATOPA,

KaTYIIKU U Pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuyeckue BOJIHBI, YCJIOBHUSI  PacHpOCTpaHEHUS.

5.2.1 [Tepuon. CkopocTh pacnpoCTpaHEHUS W JIJIMHA BOJIHBIL.
[Tonepeunble U MPOJOJIBHBIE BOJIHBI
5.2.2 HNuTtepdepenius u qudpakiius MEXaHHYECKUX BOJIH
3Byk. CkopocTh 3ByKa. I'poMKOCThH 3Byka. BbeicoTa ToHA.
5.2.3
TemOp 3ByKa
OJEKTPOMAarHUTHbIE  BOJIHBL.  YCJIOBUS  U3JIyYEHHUS
5.2.4 JJIEKTPOMArHUTHBIX ~ BOJH. B3aumHas  opuveHTauus
BeKTOpoB E, B 11 v B 311eKTpOMarHuTHOM BOJHE B BAKyyMe
CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTpPa)KCHHE,
5.2.5 IPEIOMIICHUE, HOJISIpU3aLus, audpaxuus,
uHTepdepeHiys. CKOpOCTb IEKTPOMArHUTHBIX BOJIH
[[lkama  3IEKTPOMArHUTHBIX  BOJH.  lIpumeHeHue
>:2.6 ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
5.2.7 [IpuHuune! paguocBsizu U TeneBuaeHUs. Pannonokarus.




DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeJibl

5.2.8

TexHu4ecKkue yCTpPOWCTBA: MY3BIKAJIIbHBIE MHCTPYMEHTHI,
YJIBTPa3BYKOBasl JUAarHOCTHUKa B TEXHUKE U MEIUIUHE,
panap, paguoNnpHEMHUK, TEJIEBH30p, aHTEHHA, TenedoH,
CBY-neus

5.3

OIITUKA

5.3.1

[IpssMonMHEWHOE pacpoCTpaHEHHUE CBETA B OJHOPOIHOMN

cpene. Jlyu cBera

5.3.2

Otpaxkenue cBera. 3aKoHbI OTpaxkeHus cBeta. [loctpoeHue

M300payKeHNH B IJIOCKOM 3epKae

5.3.3

[Mpenomienre  cBera.  3aKOHBI  TIPEJOMIICHHMSI  CBETA.

AGCOIOTHBIN MMOKa3aTesab NPeIOMIICHUS

5.34

[TosmHoe BHYTpeHHEee oTpaxenue. [[penenbHbli yroJi MoJHOTO

BHYTPEHHETO OTPAKECHUS

5.35

Hucnepcus cBera. CiioxxHbIN cocTaB 6enoro csera. L{er

5.3.6

Colwuparorue M paccewBaromyie JUH3bL. TOHKas JIMH3A.
DOKYCHOE pacCTOSTHUE U ONITUYECKAsi CHJIa TOHKOM JIMH3HI.
[Toctpoenne  wm3o0pakeHWd B coOWparONUMX |
paccenBaronux JuH3ax. dopmyna TOHKOW JIMH3BL

VBenudueHue, JaBacMoe JIMH30M

5.3.7

Hpe,Z[CJ'IBI IIPUMEHUMOCTH FCOMCTpH‘IeCKOﬁ OIITHUKH

5.3.8

Untepdepennuss  ceera.  KorepeHTHble  MCTOYHHKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(Da3HBIX

KOT'CpCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakuus csera. dudpakuronHas pemérka. YcloBue
HAOMIOJICHUS] TJIABHBIX MAKCUMyMOB TIpU  TaJIeHUU
MOHOXpOMAaTHYECKOr0  CBeTa Ha  JU(PPAKIHOHHYIO

pEelIETKY

5.3.10

HOJ’IﬂpI/BaLII/ISI CBCTa

5.3.11

TexHuueckue ycTpoilcTBa: OYKHM, Jyma, (oToanmapar,
IPOEKIMOHHBIA  amnmapar,  MHKPOCKOI,  TeEJIECKOII,
BOJIOKOHHAsl ~ OMNTHKA,  JU(paKIUOHHAs  pemIeTKa,

MoJIApoOn g




5.3.12

[Ipaktuyeckue  paboTel.  M3mepeHume  mokazarens
npenomienusi. VccrnenoBanue CBOWCTB HM300pakeHHH B

nuH3ax. Habmonenue nucnepcun cBera

BJIEMEHTHI CIIELHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'panuibl HOPUMEHMMOCTHM  KJIACCUYECKOM  MEXaHUKH.

HOCTYHaTLI TCOPHUHU OTHOCHUTCIIBHOCTH: MHBAPHUAHTHOCTD

61 MOIYJIsl CKOPOCTH CBE€Ta B  BaKyymMe, MPUHIUI
OTHOCHUTEIILHOCTH DUHINITEHHA
6 OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH. 3amemienue
6.2 BPEMEHHU U COKpAIICHUE JITUHBI
6.3 DHeprus 1 UMIyJIbC CBOOOAHOMN YaCTHUIIBI
CBsi3b MacCchl C DJHEPrued WM UMITYJIbCOM CBOOOTHOM
6.4 YaCTHUIIbI. DHEPTHSI IOKOSI CBOOOTHON YACTHIIBI
7 KBAHTOBASA ®U3MKA
SJIEMEHTBI KBAHTOBOI OIITUKU
®otonbl. ®opmyna [lnanka cBs3u >HEprun GoToHA C €ro
ril 4acTOTOH. DHEPrus U UMIYILC (POTOHA
OtkpoeiTe u uccinenoBanue pororpdexra. Onbirer AT
iz CronertoBa. 3akoHbI poTodhdexTa
7.1 VpaBuenne ODuHmTeiiHa M1 doTtodddekra. «KpacHas
13 rpanuay Gororddexra
7.1.4 HaBnenue cBera. OnbiTel I1.H. JIeOenena
7.1.5 XHUMHYECKOe JEHCTBHE CBETA
Texuuyeckue ycTponcTBa: (OTOIIEMEHT, (POTOIATUHK,
716 coJiHe4yHasi OaTapes, CBETOINO]T
CTPOEHUE ATOMA
Monaens atoma Tomcona. OmnbiTel Pezepdopaa mo
7.2.1 HCCJIEeI0BaHUIO CTpOeHUs aroMa. [InaneTapHast Mmoaenb
aToma
7.2 IMoctynatsl bopa. M3nyuenue u moriouieHue (OTOHOB
Ipy TEepexoJe aToMa C OJHOTO YPOBHSA DSHEPrUM Ha
122 apyroil. Buael ciektpoB. CeKTp ypOBHEN SHEPIrUM aTroma
BOJIOpOa
7.2.3 BonnHoBeie cBoiictBa wactull. BomHel ne  bpors.




KopnyckynsipHO-BOIHOBOM JyalIu3M. Judpaxums

S3JICKTPOHOB HAa KpUCTAJLJIaX

CrioHTaHHOE U BBIHYKJEHHOE M3JIy4€HUE. YCTPONCTBO U

7.2.4

NpUHIUN paboTHI J1a3epa

TexHu4eckue  yCTpOMCTBA:  CHEKTpPaJbHBIA  aHAIN3
125 (cmekTpockomn), Ja3ep, KBaHTOBBINH KOMIBIOTED

[Ipaktnyeckne pabotbl. Habmiogenue nmHEgaTOrO
7.2.6

CIEKTpa

ATOMHOE A1PO

Metonpl HaOMIOAEHUS W PEruCTpal  3JIeMEHTapHBIX
7.3.1

YacTHIl

OtkpeiTHe paauoakTuBHOCTH. OmbiTel Pesepdopma mo

OTPE/IETICHNI0  COCTaBa  PAJMOAKTUBHOTO  W3JIyYEHUS.
732 CaoiicTBa anba-, 6era-, ramMMma-U3IydeHHs. Briusmue

PaZAMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI

OTkpbITHE TPOTOHA U HEWTpOHA. HykIToHHAs MoJenb sapa
7.3.3 ['eitzenbepra — MBanenko. 3apsn sapa. MaccoBoe 4mciio

anpa. M3otonsl

Anbda-pacnaz. DJEKTPOHHBIA M TO3UTPOHHBIA OeTa-
7.34 pacnaa. ['amMma-uznydenuwe. 3akOH PaguOaAKTHBHOIO

7.3 pacnana

DHeprus CBSI31 HYKJIOHOB B sijpe. SnepHbie cuibl. [ledekt
7.3.5

Macchl Aapa
7.3.6 Snepubie peakuuu. Jlenenue u CUHTES sA€p

SAnepusiii peaktop. Tepmosiaepusiii cunte3. [Ipobnemsr u
7.3.7 NEPCIEeKTUBBl  SACPHON SHEPreTUKU. IKOJIOTMYECKUE

ACTIEKTHI SAJIEPHON IHEPTETUKHI

DOnemeHTapHble  4YacTUlbl.  OTKpBITHE  TO3UTPOHA.
738 @yHaMEHTAIIBHBIE B3aUMOIEHCTBUS

TexHudeckue ycTpoiicTBa: NO03UMETp, Kamepa BuibcoHa,
739 SJIEpPHBINA peakTop, aToMHast 6omMba
2310 [Ipaktuyeckue pabotTel. MccnenoBaHue TPEKOB YACTHIL

(o rotoBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3Bé3aHoro Heb6a. Co3Be3us, spKue 3BE3/bI, TUNIAHETHI,

UX BUIUMOC ABHKCHHUC

8.2

Conneunas cucrema. IlnaHersl 3eMHON  TpyIIBIL.
IImaneThI-TUTAHTH U UX CIIYTHUKH, KapJIMKOBBIC IINIAHCTHI.

Maunstie tenna CosrHEYHOH CUCTEMBI

8.3

Connme, ¢otochepa wm  armochepa.  ConHeyHas

AKTUBHOCTbH

8.4

Wcrounnk sueprun ConHua u 3B€31

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH: MacCa, CBETUMOCTb,
pagMyc, Temmeparypa, HX B3auMOCBs3b. Jlmarpamma
«CTIEKTPAJILHBIA KJIAaCC — CBETUMOCTBY». 3BE3/BI TJIABHOU
MIOCJIEI0OBATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB)

JIJIS 3BE3 ] TJIaBHOM oCIaeaA0BaTCIbHOCTH

8.6

Baytpennee CTpOCHHE 3BE3I. CoBpeMeHHBbIE
MIPEACTaBIEHUS O TPOUCXOXKIEHUH M dBoitoimu CoyHIa U

3BE3/1. ITaNbI JKU3HU 3BE3]]

8.7

Muneunbii  Ilyte — wnama Tanaktuka. ChoupanbHas
cTpykrypa lamakTuku, pacnpezneineHue 3BE3N, raza M
neuid. [lonokenue m nBmwxkenne ConHina B ['amakTHke.

[Tnockast u chepudeckast MOACUCTEMBI [ amaKTUKH

8.8

Tunsl ranaktuk. Pamguoranaktuku u KBazapbl. UEpHbIE

JABIPHI B AApaX I'aJIaKTUK

8.9

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa00:a.
Paz6eranne ramaktuk. Bospact u pammyc BceneHHOMH,
teopus  bonbmioro  B3peBa.  Mogens  «ropsuei

Bcenennoii». PenukroBoe HU3JTyUCHUC

8.10

MacmitabHast cTpyktypa Bcenennoil. MeraranakTuka.

Hepewménnpie npoOieMbl acTpPOHOMUU




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Gusuka. 10 xknacc. Mskumes 4., Byxosues b.b., Corckuit H.H.; non penakiueit
[TapdenTreBoii H.A. Aknmoneproe obmectBo «M3marenscTBo «IIpocBenienne
» Gusuka. 11 kinace. Msakumies I'.4., Byxosues b.b., Yapyrun B.M.; nox penaxiueit

[TapdentbeBoit H.A. AkronepHoe o0miectBo «M3aarensctBo «lIpocsemienne»

METOIUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET



