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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO ypOBHS Ha YpPOBHE CpemHero oOmiero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeacTtaBieHHbBIXx B DPI'OC COO, a Takke ¢ yd€ToM
denepanbHOil pabGoueil mporpaMMbl BOCIUTaHMS M KOHLENIMHM TPENoJaBaHus Yy4eOHOTO
npeamera «®Puszmkay B o0pa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickoit  ®Denepamnuu,
peanu3yonux OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

CogepxaHue mMporpaMMbl 1Mo (U3MKE HAMpaBICHO HAa (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obydarontuxcs 10—11 kiaccoB npu o0ydeHun ux ¢Gu3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeAMETHBIM
pe3ynbrataM OOyYeHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTH PEaU3allid MEXIPEIMETHBIX
cBs3ell (DM3WMKM C E€CTECTBEHHO-HAyYHBIMH YYeOHBIMU TMpeaMeTamMu. B Hell ompenenstorcs
OCHOBHBIC LIEIM M3y4eHUs (U3UKU Ha YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUpPYEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKH: JMYHOCTHBIE, MeETalpeIMeTHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOGHMsSI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
peIMETHBIC PE3yIbTAThI MO T0/IaM O0yUCHUS;
coJiepkaHue yuyebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

®dusnka Kak Hayka 0 HanboJjee 00muUX 3aKOHAX MPUPOJBI, BRICTYMAs B KAYECTBE YIYCOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KarolleM MHpe.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOPa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
MPEIMETOB, MMOCKOJIBKY (PU3NYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, N3y4aeMbIX
XUMHUeH, Ouosnoruel, pusnueckor reorpadueit u acrpoHommueit. Mcmonp3oBaHue M aKTHBHOE
NpUMEHEeHHe (U3NYECKUX 3HAHUW OmpeleNsieT XapakTep W pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe DHEpPreTHKH, TPaHCIOPTa, OCBOCHUS KOCMOCA, TIIOJIyYEHHS HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gu3MKu BHOCUT OCHOBHOM BKJIaJl B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronuxcs, B popMupoBaHue yMeHUH
MMPUMCHATH Hay‘-IHBIﬁ MCTO/J MO3HAHUA IIPU BBIMTOJIHCHUN UMHA y‘ICGHBIX HCCHCHOBaHHﬁ.

B ocHOBY kypca pu3uku 1151 ypoBHS cpeaHero oOmiero oopa3oBaHusl MOJI0XKEH Pl UACH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEHM KypcC SBIISCTCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COIEPKUT MaTepHal M3 BCEX pa3/iesioB (PM3MKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEN MaTepual Kypca GpU3MKH 00beTMHEH BOKPYT
¢usmueckux Teopwil. BemymumMm B Kypce sBisiercs (OpPMHpPOBAHHME TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U IOJIE.

Hoesa cymanumapuszayuu. E€ peanuzanus mpearnosaraeT HCHOIb30BaHHE T'YMaHUTapHOTO
noTeHIuana GU3NYecKoi HayKu, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTHYECKHMH MTPOOIEMaMH.



Hoes npuknaonoti nanpasnrennocmu. Kype ¢pusuku npeanonaraet 3HaKOMCTBO € HTUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs IOCPEACTBOM BBEIEHHS DJJIEMEHTOB COJEpXKaHMS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM NpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyX AeHUs Mpo0IeM palliOHAIBHOTO PUPOIOTIONB30BAHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

Crtep)KHEBBIMU JJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEOHEro OO0Iero oOpa3oBaHMs
ABISAIOTCS (u3ndeckue Teopuu ((HopMuUpOBaHHE TMPENCTABICHUH O CTPYKTYpe IMOCTPOSHUS
¢dusndeckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONHCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0/] B Kypce (PU3UKHU pearnu3yercsl MPEexIe BCEro 3a CUET
OpraHM3alUH 3KCIEPUMEHTAIBHOM IesATeIbHOCTH oOydatomuxcs. Jins 6a30Boro ypoBHS Kypca
(¢U3UKKU — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOphIE B MporpamMme 1o (u3nke OOBETUHEHBI B OOIIMNA CIHCOK
YUYECHHUYECKUX MPAaKTUYECKUX palboT. BeigeneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padoT,
HPOBOANMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OOpa3oBaTEIbHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUIAHMPOBAaHMS U OcHameHus kabuHera gusuku. [Ipu sTom
o0ecrieunBaeTCsl OBJaJCHHE OOYYAIOUIMMHUCS YMEHHSMH IIPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEeI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME ynenseTcs PelIeHUI0 pacu€THRIX M KadeCTBEHHBIX 3a1ad. Ilpm stom
JUIS pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIBIO,
MO3BOJIAIOIINE TIPUMEHSTh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aesoB. /s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIIOTCSL  33J]aHUSl Ha OOBSCHEHHWE NPOTEKaHWs (HU3MYECKUX SBICHHH M IIPOILECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (U3MUECKOM MOJENu Ui CUTYallud HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ T1peboBanmsiMu DPI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4yeOHOro mporecca 0a30BbI ypOBEHb Kypca ()M3MKH Ha YpPOBHE CpPEIHETO
obmero oOpa3oBaHUs JTOJDKEH M3y4aThCsA B YCIOBHUAX MPEAMETHOrO KaOWHETa (DU3UKH WU B
YCIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYIOBAHNE /TSI BBIMTOJHEHUS YKa3aHHBIX
B TporpamMme 1o (uU3MKEe YYESHUYECKHX TPAKTHUECKUX paboOT © JAEMOHCTPAIMOHHOE
obopyoBaHue.

JleMOHCTpaliMOHHOE  00OpyJIOBaHWe (OPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAJIbHON TOCTaTOYHOCTH M 00ECIeYHBAEeT MOCTAHOBKY MEPEUYUCICHHBIX B MPOTpaMMe IO
du3MKe KIIOYEBBIX JEMOHCTpAIU [Jisi UCCICOBAHMS HM3y4aeMBIX SIBICHHH H TPOIIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe o0OopynoBaHUE IJisi YYEHWUYECKHX IPAKTUYECKUX paboT (GopmMupyercs B
BUAC TEMATHYCCKHX KOMIIJICKTOB H O6CCHC‘II/IBaeTCH B pvaéTe OQHOTO KOMIUICKTAa Ha IBYX
obOyvaronuxcsi. TeMaThueckre KOMILUIEKTHI JIa0OpaTOpHOrO0 0O0OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMIIJICKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX U LII/Iq)pOBBIX HpI/IGOpOB, a TakKxXeE
KOMITHIOTEPHBIX U3MEPHUTENILHBIX CHCTEM B BHJIE U(DPOBBIX JIAOOPATOPHIA.



OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:

(GopMHpOBaHUE HHTEpeca M CTPEMJIEHHA OOYYaroIUXCid K HAaydYHOMY H3YYEHHUIO NPHUPOJBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEJCTABICHUN O HAyYHOM METOJ€ MO3HAaHUS U (POPMHUPOBAHUE UCCIIEA0BATENBCKOTO
OTHOILIEHHSI K OKPY>KAIOLINM SIBJICHUSIM;

(opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHHUs] OCHOB CTPOEHUSI MaTepUu
U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(GopMHpOBaHHE YMEHUIl OOBSCHATH SBJICHUSA C HCIOJNb30BAHUEM (QHU3UYECKUX 3HAHUH U
HAYYHBIX JOKa3aTeNIbCTB;

(GopMHpOBaHUE TPEICTABICHUN O PoNM (U3MKHU Il Pa3BUTUS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.

JlocTxkeHne ITHX Ielel oOecrednBaeTcs pelIeHHEeM CIEAYIOIUX 3a/ad B IpoIecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUH 00 0OUIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUsX,
BKJIIOYas MEXaHWKY, MOJICKYJSPHYIO (H3MKY, OSJIEKTPOJMHAMHKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTHI aCTPOPHU3UKU;

dopMupoBaHNE YMEHUH NPUMEHSATH TEOPETUYECKHE 3HAHHWA Ui OOBSCHEHUS (H3HMUECKHUX
SIBIICHUH B IPUPOJIE U ISl IPUHSTHS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HH,
OCBOEHHE CIIOCOOOB PELICHUS PA3IMYHbIX 33/1a4 C SIBHO 331aHHON (U3MYECKOI MOJIEINbIO, 3a/1ad,
NOJPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/1aHUe (PU3UYECKOM MOAETH, aJeKBATHON YCIOBHUSAM
3a/1a4H;

NOHMMaHWe (HU3MYECKUX OCHOB M MPUHIUIOB JEHCTBUA TEXHHYECKHX YCTPOWCTB U
TEXHOJOTUYECKUX MPOLECCOB, MX BINSHHUSI HA OKPYXKAIOLIYIO CPENY;

OBJIQJICHUE METOJAaMHM CAMOCTOSITEIbHOTO IUIAHUPOBAaHMA M MPOBEACHUS  (PU3HMUECKUX
9KCIIEPUMEHTOB, aHAJIM3a M HWHTEPIPETannd WHPOPMAIMH, ONpPENeICHHS JJIOCTOBEPHOCTH
NOJIy4EHHOTO pe3ysIbTara;

CO3/IaHME YCJIOBUW MJIA pPa3BUTUA YMEHUW MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NeSITETbHOCTH.

Ha w3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIero 0Opa3oBaHMUsI
orBoautcst 136 wacoB: B 10 kmacce — 68 uacoB (2 yaca B Hemenmo), B 11 kimacce — 68 gacos (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpaMme no (pu3mke nepeueHsb J1adOopaTOpHBIX U MPAKTUUYECKUX paboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YUYHUTENb JeNaeT BHIOOP NPOBEACHHs Ja0OpaTOpHBIX paboT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEP)KXAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3nka U MeTOAbI HAYYHOI'O TIO3HAHUS



®uszuka — Hayka o mpuponae. HayuHble MeTonpl MO3HaHMS OKpyKaromero mupa. Poib
OKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TTO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (DH3HKE.

MonenupoBanue (u3nyeckux sBICHUH U mporeccoB. Hayunsle runore3sl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMII COOTBETCTBUS.

Pons m mecto ¢usuku B (HOpMUPOBAHWMU COBPEMEHHOW HAyYHOH KapTHHBI MHUpPa, B
MPaKTUYECKOU IeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHazoroble U IU(PPOBbIE U3MEPUTENIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

Mexanuueckoe naBrokeHue. OTHOCUTENILHOCThL MEXaHHYECKOro aBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepememnenne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE

MaTepUaibHOW TOYKH, UX MPOEKIMH HAa OCH CHCTEMbI KOOpAMHAT. ClI0)KEHUE MEepEMELEHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPSMOIMHEHHOE nBIWKEeHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHOU TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKopeHne CBOOOIHOTO TTaACHHUS.
KpuBonuneliHoe nBuxeHue. J[BUKEHHE MaTepuUaTbHOW TOYKM 110 OKPYXKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u

gacrora oopanieHus. LIeHTpocTpeMuTeIhHOE YCKOPEHHE.

TexHudyeckne yCTpOHMCTBA W IPAKTHUYECKOE IPUMEHEHHE: CIHJIOMETP, JBHKCHHE
CHaps/I0B, LICTTHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Monenb cucteMbl 0TCU€Ta, MIUTIOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.
[Tpeobpa3zoBanre ABMKEHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM MTPOCTPAHCTBE.

Habmronenue ABMXeHUS Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.
N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

HampasneHnne ckopocTH pyu ABMYKEHUHU IO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

M3y4eHne HepaBHOMEPHOTO JBUKCHMS C LEIbIO ONPENEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS — MEXKIy — IyTsIMHM,  HPOWICHHBIMH  TEIOM  3a
IIOCJIEI0BATENIbHBIE PABHBIE IPOMEKYTKM BPEMEHHM IPU PaBHOYCKOPEHHOM JIBUKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIO.

N3yueHne NBUKEHHUS IAPUKA B BA3KOU JKUIKOCTH.

Wzydenue nuxeHus Tena, OpOmEeHHOT0 TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anunes. [lepseiit 3akoH HetoToHa. MIHepunanbHble CUCTEMBI
OTCYETA.

Macca tena. Cwia. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HeroTona ans
MaTepualibHOM TOUKHU. TpeTuit 3akoH HbloTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsokectu. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl TpeHus (mMokosi, ckoimbxkeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHUe.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koagdunment tpenus. Cuna conpoTUBIeHUs
NP ABUKEHUU TeJla B )KUJKOCTU UM rase.

[ToctynarenbHoe U BpaliaTelbHOE IBHKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. [lnedo cunbl. YcimoBusi paBHOBecHs
TBEPAOTO TEIA.

TexHudyeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: IOMIIUIIHUKY, JBUXKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepLUU.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.
Bropoii 3akon HeroToHa.

N3mepenue cu.

CroxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.



CpaBHEHHE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.
VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
Wzydenue nBuxenHus: Opycka o HaKJIOHHOW TITOCKOCTH.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTHU CHII ynperCTI/I, BO3HUKAKOIINX B pr)KI/IHe nu pe3I/IHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO Tella, HMEIOIIETO OCh BpaLCHUS.
Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynbsc mMatepranbHON TOUKH (T€Na), CUCTEMbI MaTepHaIbHBIX TOYeK. VIMIynbc CUITBI U
M3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYyJbCca. PeakTMBHOE ABHKECHHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi mMarepuanbHOM Touku. Teopema 00 M3MEHEHWM KHHETUYECKOM
JHEPIUU.

[TorenunanbHas 3Heprus. [loTeHnuanbHas 3Heprus ynpyro a1eopMUpOBaHHON MPYKUHBIL.
[MoTennmansHas 3HEpPrust Tena BOIM3U TOBEPXHOCTH 3EMITH.

IloTenumanbHble U HENOTCHUMAIbHBIC CHIIBIL. CBs3b paGOTBI HCIIOTCHIHUAJIBHBIX CHJII C
H3MEHEHHEM MEXaHHISCKOM OHEPIUU CUCTEMEI TCII. 3aKkoH COXpPAaHCHUA MEXaHUIeCKOM OHCPI'UH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpONCTBA U IPAKTHUYECKOE NPUMEHEHHUE: BOLOMET, KONED, MPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

[lepexos moTeHIMAIBHON YHEPTUU B KHHETHYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3ydyeHue aOCONIIOTHO HEYNPYroro yaapa € IMOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW HSHEpruu Teja Ha
IIpUMepe PacTSHKEHHs] PE3MHOBOTO JKI'yTa.



Pa3znea 3. MoJgiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX OIMBITHOE 000CHOBAHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep IABUKCHHS W B3aUMOJCUCTBUS YaCTHUIL
BemecTBa. Mojenu CTPOEHHUs Ta30B, JKHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMWCTB
BEII[ECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KonaumdecTBo BeliecTsa.
[TocrosinHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mogenbs uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETUYECKONW TEOPHH
UJeaNbHOrO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTruu
TEIUIOBOTO JBWKeHUs wactul rasa. [llkama temmneparyp KeneBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omporeccsl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I padudeckoe mpeacTaBIeHrue H30MPOIIECCOB: N30TEPMA,
n30x0pa, n3obapa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHl, OKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJIEKYI
OPTraHUYEeCKUX COCTUHECHUH.

OmnbrTel 10 AUGGY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUIKEHUSI.

Mogens onbita IITepna.

OnbITH, TOKa3bIBAIOIIUE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOICHCTBHUS.
Monenb, WuTIOCTpUpYIOLIas MPUPOIY AaBJICHUS ra3a Ha CTEHKH COCya.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UCAIbHOTO ra3a, H30MpPOIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

Omnpenenenne Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MepeHuil o0néma
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTPaMU COCTOSIHUS Pa3peKEHHOIO Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckass cucreMa. BHYTpeHHsAs >HEpruss TEPMOJMHAMUYECKOM CHUCTEMBI U
criocoObl €€ u3MeHeHus. KomuuecTBo TemoTel U pabora. BHyTpeHHss 3HEprus 0JHOATOMHOIO

naCaJIbHOro ra3a. BI/II[I:I TCILIoNCpCaaqIn: TCIJIONPOBOAHOCTh, KOHBCKIIUS, U3JTYUCHHUC. Y;[eana;I
TEMI0EMKOCTh BCIIIECTBA. KommgecTBO TENIOTH IIpu TeIuIonepeaayc.



[Tonsitue 00 ammabatHOoM mporiecce. [lepBbiii 3akoH TepMoamHamuku. I[IpuMeHeHHE
MEPBOTro 3aKOHA TEPMOAMHAMHUKY K M3omporeccaMm. I padudeckas nHTeprperanus paboTs rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpatuMocTh mpoieccoB B IpUPOIE.
Tennobie MammHbl. [IpHHIKIIBL eiicTBUS TETIOBBIX MamiuH. [IpeoOpa3oBaHus SHEPrun B
TeryoBeIX MamwuHax. KoaddumuenT monesnoro meictBust terioBod mammebl. [ukn Kapao u

ero Ko3((HUIMEHT MOJE3HOT0 ACHCTBHSL. DKOIOTHYECKHE IPOOIEMbI TEIIOHEPT eTHKH.

TexHuueckue yCTpoOHCTBA M MpPaKTHUYECKOE TMPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW HHEPrHM Tella MPU COBEPIICHUU PadOThI: BBUIET MPOOKH U3
OyTBUIKM TOJ JEMCTBHEM CXKAaTOro BO31yXa, HarpeBaHue »¢upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALUSA).

H3meHeHne BHYTpeHHEH 3Hepruu (TemrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT M0 aMadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue yaeinbHON TEINIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoowvl

[Tapoo6pa3oBanue u koHaeHcalus. Vcrapenue u kuneHue. AOGCOMIOTHAS U OTHOCUTEIIbHAS
BJIAKHOCTh Bo3ayxa. HacklmeHHblil map. YienpHast TemoTa mnapooOpa3oBaHHs. 3aBHCHUMOCTb
TEMIIepaTypbl KAIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramumueckue u aMmopdHbIie Tela. AHU30TPOINS CBOWCTB KPHCTAIIIIOB.
Kunkue kpucramibsl. CoBpemMeHHble Marepuanbl. [lnaBieHne W KpucTtau3auus. Y AelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHu4yeckue YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP MU IICUXPOMETD,
KAIOPUMETpP, TEXHOJOTMHM IOJYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenne IIpH IMMOHU>XKCHHOM JIaBJICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.



Habmronenue HarpeBaHus 1 MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.
JleMOHCTpanus KpUCTaJIIOB.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pasznea 4. diekTpoauHaMuKa
Tema 1. Inexmpocmamuxa

OnexTpuzauuss Teln. OIEKTpUYEeCKUi 3apsan. JlBa BHIa DSIEKTPUYECKHX — 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS NEKTPUIECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB. 3akoH Kymona. TodeuHbId  AIEKTPUYECKUM — 3apsjl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro noss. [lpuHumn cyneprno3uuuu

ANEKTPUYECKUX Mosel. JINHUN HAanpsHKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun oanmekrpocratudeckoro moisA. [loTeHnuman. Pa3HOCTH TOTEHIMANOB.
[IpOBOIHUKY W TUAJEKTPUKU B JIEKTPOCTATUUECKOM ToJie. [uaekTprudyeckass IpOHUIIAeMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. DIEKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATOpa.

TexHuueckue yCTpOICTBa W MPAKTUUECKOE MPUMEHEHHUE: SJIEKTPOCKOI, 3JIEKTPOMETD,
JJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
amnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3anmoneiicTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DJNeKTpOoCTaTUYECKas 3alluTa.

ﬂI/ISJ'IeKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

3aBUCHUMOCTh 3J'ICKTpOéMKOCTI/I IIJIOCKOT'O0  KOHACHCATOpa OT IUIomaayd IIJIaCTUH,
PACCTOSAHUA MCKAY HUMU U I[I/IZ-)JIGKTpI/I‘ICCKOﬁ IMPOHUIIACMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



H3mepenne 31eKTpoEMKOCTH KOHIEHCATOPa.
Tema 2. Ilocmoannwtit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS SJEKTPUYECKOrO0 TOKA. MICTOUHMKM TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COIPOTHUBIICHUE BElIEeCTBA.
[TocnenoBarensHoOE, NapajliebHOE, CMELIAHHOE COEIMHEHHE POBOAHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUla U BHYTPEHHEE COIIPOTUBIICHUE MCTOYHMKA TOKA. 3aKkoH OMa 1is
NIOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTrkoe 3amMbIkaHueE.

DIIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[onmynpoBonuuku. CoOcTBeHHass M TPUMECHAsh IPOBOJAUMOCTH IMOIYIMPOBOJHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE PHUOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpax M pacijlaBax »3JIEKTPOJMTOB. DJIEKTPOJUTHYECKAS
JUCCOIUAIUs. DIEKTPOIIN3.

DNeKTpuuecKkuil TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSTENBHBIN pa3psa. MonHus.
[Tna3zma.

TexHu4eckue yCTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTar,
UCTOYHHKH TOKa, »OJEKTPOHArpeBaTelbHbIE MPHUOOPHI, DIEKTPOOCBETUTEIBHBIC MPUOOPHI,
TEPMOMETP  COMPOTHUBICHUS, BAKyyMHBIA  JHOJI, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHMOCTD CONIPOTUBJICHUA NWIMHAPUYCCKUX IMMPOBOAHUKOB OT [JIWHBI, IIJIOIIAAN
IOIIEPECUYHOTO CCUCHUSA U MaTCpHUaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[Ipsamoe u3MepeHue 3MEKTPOABUKYIIEH cuiibl. KOpoTKoe 3aMbIKaHME TallbBAaHHMYECKOIO
9JICMCHTA U OLICHKA BHYTPCHHCT'O CONMPOTUBJICHUSA.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.



NckpoBoii pa3psan U MpoOBOJUMOCTb BO3/1yXa.
OaHOCTOPOHHSISI MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
N3yueHue cMelaHHOTO COEIMHEHUST PE3UCTOPOB.

W3mepeHne  3JIEKTPOABMIKYILEW CHJIBI  MCTOYHHMKA TOKA M €r0  BHYTPEHHEIO
COIPOTUBIICHUS.

Hab6mronenue anexTpomunsa.
MexnpeaMeTHbIe CBA3H

Nzydyenne kypca ¢usmku 0azoBoro ypoBHs B 10 Kiacce OCYMIECTBISETCS € y4ETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemuvie nouamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHWE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMBbl  ypaBHEHWW, JuHeWHas (QyHKOusA, mapadoia,
runepooa, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOT@HT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX TPOEKIMH Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: MexaHndeckoe JBI)KEHUE B JKUBOW mpupoze, 1uddysus, ocMoc, TEII000OMEH
KMBBIX OPTaHW3MOB (BHJIBI TEIIJIONEpeIady, TEIJIOBOE PABHOBECHE), FNEKTPHUYECCKUE SIBICHHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHUC BCIICCTBA, CTPOCHUC aTOMOB W MOJICKYJI, MOJIb BCIUICCTBA,
MOJIApHass Macca, TCIIJIOBBIC CBOMCTBaA TBépI[I)IX TECII, }I(I/I,I[KOCTeﬁ U Ta30B, J3JICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAs JUCCOIUALIUS, I'aJIbBAHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: peoOpa3OBaHKE JBIKEHHUN C MCIIOJIH30BAHUEM MEXAaHU3MOB, YUET TPCHUS B
TCXHUKC, MOAIIHUITHHUKHU, HUCIOJIB30BAHUC 3aKOHA COXpPAaHCHHA HMITYJIbCA B TCXHUKC (paKeTa,
BOAOMET W JpYTHWE), JBHUTaTelb BHYTPEHHEro CropaHus, TmapoBas TypOWHa, OBITOBOU
XOJIOAWJIbHUK, KOHAUITUOHECP, TCXHOJIOTHU MMOJIYYCHUSA COBPCMCHHBIX MAaTCpUaJIOB, B TOM YHCIJIC
HAaHOMATEePHAJIOB, W  HAHOTEXHOJOTHWH,  DJJCKTPOCTATHYECKash  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENILHBIC TIPUOOPHI, TATbBAHHUKA.

11 KUIIACC



Paznen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuTHl. B3auMOIIECTBHE MOCTOSIHHBIX MAarHMTOB. MarHuTHoOe TOJe€.
Bekrop maruuTHOM MHAYKIUH. [IpUHIUI Cynepno3uUy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
uHAykuuu. KapTuHa muHu MarHUTHONW MHAYKLIWHU TOJISl TOCTOSTHHBIX MarHUTOB.

MaruutHoe moJsie MpoBOJHMKA ¢ TOKOM. KapTuHa JAMHMI MHAYKIMM MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMmoielicTBre MPOBOJIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna JlopeHua, €€ Moaynbp W HampaBieHME. J[BHJKEHUE 3apsDKEHHOM vacTHLBl B
OJIHOPOJTHOM MarHuTHOM mojie. Pabora cumsl JIopenma.

SIBieHnEe BIEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MArHUTHOM HWHIYKIIUU.
DNEeKTpOoABMKYIIAsl CUJIa MHAYKLIHU. 3aKOH IEKTPOMAarHUTHON nHAyKunu Papanes.

BuxpeBoe aiekTpuueckoe moje. OJIEKTPOABMIKYIAs CUjla WHAYKUHUU B IPOBOJHUKE,
JABIIKYIIEMCS TIOCTYIIATEIbHO B OJHOPOJIHOM MarHMTHOM I10JI€.

IIpaBuio Jlenna.

WNHayKTUBHOCTD. SIBIEHNE CaMOMHAYKIUU. DIEKTPOABUKYIIASI CUJIA CAMOMHIYKIIMH.
DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue YCTpOHCTBA M MpPaKTHUYECKOE TMPUMEHEHHUE: TIOCTOSHHbIE MarHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIU 3I€MEHTAPHBIX YACTUILI, UHIYKIUOHHAS M1€Yb.

Llemoncmpayuu

OnbIT OpcTena.

OTKII0HEHNE 3IIEKTPOHHOTO ITyYKa MarHATHBIM ITOJIEM.
JInHMYM MHIYKIIUY MarHUTHOTO ITOJIA.
B3anmopeiictBue 1ByX POBOAHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIIWH.



ITpaBuio Jlenua.

3aBUCHUMOCTh 3HCKTpO,I[BPI}I(ymeI>'I CUJIBI MHAYKIHUU OT CKOPOCTH M3MCHCHHA MArHUTHOI'O
IIOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yueHne MarHuTHOTO NOJIsL KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSSHHOTO MarHWTa Ha PAMKY C TOKOM.

I/ICCHGI[OBaHI/Ie SIBJICHHUA 3H€KTpOMaFHHTHOﬁ WHAYKIOWH.

Pa3nen 5. Koj1e0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHsle Kojieoanus

KonebarenpHast cuctema. CBoOOmHBIE MexaHWYeckue KoneOanus. [‘apmoHmueckue
koneOanus. Ilepuwon, dacrora, ammmryaa W ¢asza KojieObanwil. [IpyKWHHBIH MasSTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUSX.

KoneGatenbubiii koHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHbIE KojeOaHUS B HICATbHOM
KOHGG&TGHBHOM KOHTYpC. Amnamorus MCKAY MCXAaHUYCCKUMH U  SJICKTPOMAIrHUTHBIMHA
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJeOATEIbHOM
KOHTYPE.

[IpencraBienue o 3aryxaromux KojeOaHMsIX. BbIHYXIeHHbIE MeXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTpOMarHUTHBIE KOJIeOaHMs.

[lepemennbiii Tok. CHHYCOUJANbHBIA NEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOIO TOKA.
AMITTUTYIHOE ¥ IEHCTBYIOLIEE 3HAYEHNE CHIIBI TOKA U HAIIPSYKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepemada W MOTPEOJICHUE DICKTPUUECKOW SHEPIHUH.
OKOJIOTUYECKME PUCKH TpU IPOU3BOJACTBE AeKTpodHepruu. KynpTypa wucnonab3oBaHus

3JIEKTPOIHEPTHH B MOBCEAHEBHON KHU3HU.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUH 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUHU JJIEKTpOoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeTbHON CUCTEMBI (IPYKUHHBIN WM MaTEMaTUYECKHI
MasITHHK).

Hab6nronenue 3aryxaronux KojieOaHuu.



HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.
Hab6nronenue pe3onanca.
CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmumorpaMMsl — (3aBUCUMOCTH  CHUJIBI  TOKA M HANpsOKEHUST OT BPEMEHH) Ul
JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocrienoBaTeIbHOM COEIUHEHUH PE3UCTOpa, KaTYIIKM WHIAYKTHUBHOCTH U
KOH/JIEHCATOpA.

Monenb IMHUY 3JIEKTPOIIEpeIadH.
Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

HccnenoBanue 3aBUCUMOCTH NEPHOJIAa MANIBIX KOJI€OaHUM rpy3a Ha HUTU OT AJUHBI HUTU U
Macchl rpysa.

I/ICCHGI[OBaHI/Ie NNEpEMCHHOI0O TOKa B HOCHHM H3 TOCICAOBATCILHO COG,Z[I/IHéHHBIX
KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60IHbL

Mexanuuecknue BOJIHBL, yCI0BUs pacripocTpaneHus. Ilepuoa. CkopocTs pacnpocTpaHeHus
U JvHa BoaHbl. [lomepeuHsle M NpojosbHblE BoJIHBL. MHTepdepeHuus u nudpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS HU3JIYy4YCHMs DJEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHTanus BeKTopoB E, B, V B snexkrpomarauTHOl BosHe. CBOMCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IpejoMJIeHHe, Mnossgpu3anusd, audpaxnus, uHTeppepeHuus. CKopocTb

SJICKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. [IprMeHeHHE SIEKTPOMArHUTHBIX BOJH B TEXHHKE U
OBITY.

[TpuHLIMIIBI pagNOCBS3U U TeneBUAeHUA. Pagronokanus.

DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOMICH CPE/Ib.

TexHUYEeCKHEe YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAbHBIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasi JMArHOCTHKA B TEXHUKE U MEIUIMHE, pajap, paauONpUEMHUK, TeJIEeBU30D,
anTeHHa, tenedon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOAO0IbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYyKa.



Habmioienue otpaskeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.
Hab6nronenue natepdepeHuu u UG paKiini MEXaHUIeCKUX BOJIH.
3BYKOBOI pe30HaHC.

Habmiogenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYAOH M YacTOTOM
KOJIeOaHU .

HccnenoBanne  CBOMCTB — SJIGKTPOMAarHMTHBIX — BOJH:  OTPAXXGHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe paclipoCcTpaHEHHE CBETa B OJHOPOHON CpeEe.
JIyd cBera. ToUueUyHBI UICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue H300paKeHUH B IIOCKOM
3epKaiie.

[Ipenomnenne cBera. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelNb
npesnoMiuenus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbId yroja IOJHOIO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceera. ClnoxHbIH cocTaB 6eoro csera. LBer.

CoOuparomue u pacceuBaromue JnuH3bL. ToHkas nuH3a. DOKYCHOE pacCcTOsiHHE H
ONTHYECKasi cuja TOHKOW JuH3bI. [locTpoeHne n3o0pakeHu B COOMPAIONIUX M PACCEUBAOIINX
nuH3ax. QopMyIia TOHKOU JIUH3BL. Y BEJIMYECHUE, 1aBaEMOE JIMH30M.

[Ipenensr TpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontmka. WaTepdepennus cBera. KorepeHTHbIE HCTOYHHMKH. Y CIOBHS
HaOJI0IeHNSI MAKCHMYMOB 1 MUHUMYMOB B MHT€P(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX

KOI'€pCHTHBIX HCTOYHHUKOB.

Hudpakmuss cBera. JubpakumoHHas pemérka. YCIoBHE HAONIOACHHUS  TJIABHBIX
MaKCHMYMOB IIPH MaJICHUA MOHOXPOMATHUYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoiicTBa M NpaKTHUECKOE NpPHMEHEHHE: O4YKH, Jyna, ¢oToammapar,
NPOCKIIMOHHBIN ammapar, MHKpPOCKOI, TEJIEeCKOI, BOJOKOHHAs ONTUKA, JU(paKIHMOHHAS
pemETKA, TOISPOU/I.

Jlemoncmpayuu

[IpsamonuHEiHOE pacnpoCTpaHEHUE, OTpa)KE€HHWE U MpeoMyeHHe cBeTa. OnTudyeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxkeHre. Moiesb CBETOBO/IA.



HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.
Mopenu MUKpPOCKOIIa, TeIECKomna.

Hab6nronenue natepdepeHIium cBeTa.

Hab6monenue nudpakiuu cBera.

Habmronenue aucrnepcuu cBera.

[Tonyuenue criekTpa ¢ TOMOILBIO TPU3MBI.
[Toryyenue cekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKH.
Habmionenue nosisipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnole pabomuol
N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB N300pakeHU B JTHH3AX.

Habmronenue aucrnepcuu cBera.

Pa3nes 6. OcHOBBI cienHAJIbLHOM TEOPHH OTHOCUTEIbHOCTH

I'panuipl NpUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. [locTynarsl crienHanbHONM TEOPUHU
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJSA CKOPOCTH CBE€Ta B BAaKyyMe, IPHHLHI
OTHOCHUTEJIBHOCTH DWHILTENHA.

OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPAILLCHUE JITUHBI.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Paznen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmol K6aHmMoOEOU ONMUKU

®otonbl. ®opmyna [Inanka cBa3u sHeprun GOTOHA C €ro YaCTOTONH. DHEPrus U UMIYIIbC
dboToHa.

OtkpeiTue u wucciuenoBanue (Goroddpdexkra. OmbiTel A. [I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna g porospdexra. «KpacHas rpanunay porodddexra.



JaBnenue cBera. OnbiTel [1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHCTBa U MPAKTHUECKOE MpUMEHEHHe: (OTOAIEMEHT, (OTOAATUHK,
coNTHeYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseronuos.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnwuro o -uactuil. IlmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOo]e aroma ¢

OIHOTO YpOBHS SHEpruM Ha Jpyrod. Bupasl cnektpoB. CHekTp ypOBHEH 53HEPrHUM aroma
BOZIOpOAA.

Bonnosesle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

TexHuueckne yCTpOHCTBA M NPAKTHYECKOE TMPUMEHEHHE: CIEKTPaIbHbIA aHaIu3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

HabGnronenne nuHEHYaThIX CIIEKTPOB MU3TyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCHEepUMEHTHI, JI0Ka3bIBaOIINE CJI0)KHOCTh CTpOCHHS  sjipa. OTtkpsiTHE
panunoakTuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnio coctaBa paJluoakKTUBHOTO U3ITy4YEHUSI.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paquoakTUBHOCTH Ha KUBbIE OPraHU3MBI.



OTtkpeiTHE TTPOTOHA U HelTpoHa. HykmonHas moaens siapa [eitzen6epra—lBanenko. 3apsi
sapa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnaa. DIeKTpOHHBIH M MO3UTPOHHBIA Oera-pacnan. ['amma-u3zmydeHue. 3akoH
paZnoaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JedexT maccer sapa.
Snepusle peakuuu. [lenenue u CUHTES sSa€Ep.

Snepubiii peaktop. Tepmosimepusiii cunrte3. IIpobimembl M THEpCHEKTHBHI  SACPHOU
JHEPreTUKU. DKOJIOTMYECKHAE aCIICKTHI AIEPHON SJHEPTETUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
Metoap! HaOMIOICHHS U PETHCTPALIMU 3JIEMEHTAPHBIX YACTHIL.
OyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO hrsnueckoit KapTUHBI MUpA.

TexHudeckue yCTpOWCTBA U IPAKTHUYECKOE NPHUMEHEHHUE: NO3UMETp, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHasi boMoOa.

Jlemoncmpayuu
CUéTynK HOHU3HUPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Otanbl  pa3BUTHs acTpoHOMuH. llpukiagHoe W MHUPOBO33PEHYECKOE 3HAUYEHUE
ACTPOHOMHUH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE JBUKCHHE.

ConHeuHas cucrema.

Connie. ConHeuHass akTUBHOCTh. McrouHuk sHepruu CosHIA W 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
TJIaBHOM TOCJIECIOBAaTEIBHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» Ui 3BE3J TJIaBHOM
MOCJIeIOBaTeIbHOCTH. BHyTpenHee cTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 3BOJOIMK CoJIHIIA U 3BE3]T. DTalbl )KU3HU 3BE3 /.

Mnineunsbiii [Iyte — Hama ["amaktuka. [Tonoxenue u aukenne Comuua B ['anaktuke. Tums
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPHI B sAPAX TAIAKTUK.



Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa06ma. Pazberanue ramaktuk. Teopwust
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmtabHas cTpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie npodiaemMbl aCTpOHOMUHU.
Yuenuueckue nabniooenus

Habmioienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHUIIOKEHUN
JUTSL OTIPEJICIICHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noymapus u ipkue 3BE3/1bI.

Hab6nronenus B Teneckon JIynsl, uraner, Maeunoro [lyru.
Oo6o0maromnee noBTOpeHue

Ponp ¢Qu3mku u acTpOHOMUU B IKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMATBHOW U
ITHYECKON cdepax AeATeNbHOCTH YelIOBeKa, pojdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HayuyHOW KapTHHE MHpa, pojb (U3UUECKOH Teopun B (GopMuUpOBaHUH
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 11 Kjacce OCyHIECTBISIETCS C YYETOM
COACPKATCIIbHBIX MCIKITPECAMCTHBIX CBSI3eU C KypCaMu MaTCMAaTUKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle nouwsimusi, CBS3aHHBIC C W3YYCHHEM METOJOB HAYYHOTO TTO3HAHHMS:
SIBIICHWE, HAy4yHbI (akT, TUmore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICITb, H3MEPCHHE.

Mamemamuxa: perieHue CUCTEMbl YpaBHEHHUI, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAaHI'€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXAECTBO, BEKTOPHl M HX
NPOEKIUN Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOM3BOAHBIC JJIEMEHTApHBIX (YHKITHH,
NPU3HAKK 000U TPEYTOJIbHUKOB, OTpEeAeICHNE TUIOMAAN TUIOCKUX GUTyp U 00BEMa Tell.

Buonozus: snekTpuYecKue SBICHUS B KUBOW IpHUpOJE, KoJjeOaTelbHbIe ABMKEHHS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOW IIPUPOAEC, ACUCTBUE paJvallUy HA >KUBBIC
OpraHU3MBI.

Xumus: CTDOGHHE aTOMOB W MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPABIX TeEl,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: MmarHUTHBIE TOMIOCa 3€MJTH, 3aJIe)KM MAarHUTHBIX Py, (GOTOCHEMKA 3eMHOU
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MIICTPSCEHUMN.

Texnonozus: TUHUM SJIEKTPONEpEay, TeHEPATOp MEPEMEHHOr0 TOKa, 3JEKTPOJBUTATENb,
WHIYKIIMOHHAs TIeYb, pajap, PaauonpueéMHUK, TeJIeBU30p, aHTeHHa, TeiedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONITHKA, COJIHEYHAs OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydebHOro mpenmera «®Pu3MKa» Ha YPOBHE CpEeIHEro oOmero oOpa3oBaHH
(6a30BBII  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHIXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METAaIPEeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNabTAaThl OCBOCHHUS ydeOHOro mpenmera «®DH3MKa» JOIKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3WIMEH JMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHEHTAIMH, MO3WTUBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  0OIIecTBa,
pacuMpeHue KU3HEHHOTO OIBITa M ONbITa JEATENFHOCTH B MPOLIECCe peau3alliil OCHOBHBIX
HaIpaBJIeHNI BOCIIUTATEIbHON IESTEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’kIaHCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKON TMO3MIMHM OOydarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIECYEIOBEYECKUX TyMAHUCTHYECKUX M JEMOKPATHUYECKUX
IICHHOCTCI;

TOTOBHOCTh BECTH COBMECTHYIO CSITEILHOCTh B HMHTEpECax TPa)KIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTIPaBIEHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHME B3aHMOJICUCTBOBATH C COLMAIBHBIMM HHCTUTYTAaMH B COOTBETCTBHH C HX
(GYHKUIMSAMEU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOI 1E€ATENbHOCTH;
2) MIATPHOTHYECKOT0 BOCITUTAHUS
c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, IOCTHIKEHHUSIM POCCHHCKHX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;



CIIOCOOHOCTH OLIEHMBATh CUTYAllMI0 U MPUHHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIa/a B IOCTPOCHUE YCTONUMUBOTO Oy yIIero;
4) 3¢TeTHYECKOT0 BOCTIMTAHMS

JCTETHYECKOE OTHOLIEHHE K MHPY, BKIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:
UHTEpEC K pa3iuyHbIM cdepam NpodecCHOHAIBHOM JEATETbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKOM ¥ TEXHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP Oymymiein

npodeccuu 1 pearn30BbIBATE COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHMIO B 0OsacTh (U3UKUA Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rH4eCKOro BOCIIHTAHUSA:

c(OPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYphl, OCO3HAHHWE TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBIICHHE ICHCTBUM B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUS
1eyeld yCTOMYMBOrO pa3BUTHA YETIOBEUECTBA;

pacIIMpeHue OMbITa JEATSIBHOCTH OSKOJOTMYSCKON HAINpPaBJICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUM 110 (pHU3UKe;

7) HIEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAaHUEC ICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B IMPOLCCCEC U3YUYCHUA (bI/I3I/IKI/I
OCYIICCTBJIIATE NPOCKTHYIO U UCCIIEAO0BATCIIBCKYIO ACATCIIBHOCTE MHAUNBHUAYAJIbHO U B I'PYIIIIC.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue geiicTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBAaTh U AaKTyaJU3WpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;



ONnpeaAcIATh HEIN ACATCIBHOCTH, 3a4aBaTh MapaMCTPhl U KPUTECPHUU UX TOCTHUIKCHUSA,
BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPEUHNA B paCCMATPHUBACMBIX (1)I/ISI/I‘IGCKI/IX SIBJICHUSAX,

pa3pabatrbIBaTh IJIaH pelIeHUs MpoOJieMbl ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepHallbHbIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTUBBI B JACATCIBHOCTH, OLCHUBATHL COOTBCTCTBUC PC3YJIbTAaTOB ILEC/IAM,
OLICHUBATbL PUCKU MOCIEICTBUM ACATCIIBHOCTH,

KOOPJMHUPOBATh W BBINOJHATH paboTy B YCJIOBUSAX pEalbHOrO, BHUPTYAIbHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPH PEIICHUH )KH3HECHHBIX MPOOJIEM.
Ba3oBble ucciienoBatTebCcKe 1eicCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBHIMU TOHSTUSIMH U METOIaMHU (DU3HUECKON
HayKH;

BJIQZICTh HABBIKAMHU Y4eOHO-HMCCIICIOBATEIILCKOW M TPOEKTHOH MESTeNbHOCTH B 00IacTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOZIOB pEIICHUs 3aa4
¢Gu3HIecKoro coaep kaHusl, IPUMEHEHHIO PA3IMYHBIX METO/I0B IO3HAHHS,

BJIAJCTh BUAAMHU JCATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUs, €ro HHTEPIIpPEeTaluH,
npeoOpa3oBaHUIO M TNPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHTyalUsX, B TOM YHCIE IIpH
CO3JIaHUH YUEOHBIX POEKTOB B 00JIaCTH (DU3UKH;

BBIABIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3HpOBaTh 3aJady, BbIIBUTATb
TUIOTe3y €€ pEelIeHUs, HaXOJUTh AapryMEHTHl Ui JIOKa3aTelbCTBA CBOUX YTBEPXKICHHH,

3a/1aBaTh IapaMETPhbl U KPUTEPUH PELLECHUS;

AHAJIU3UPOBATD MOJIYUYCHHBIC B XOAC PCIICHUS 3a1a4N PC3YJIbTAThl, KPUTUYCCKU OLICHUBATDH
HUX TJOCTOBEPHOCTD, ITPOrHO3UPOBATE USMCHCHUC B HOBEIX YCIIOBUAX,

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3374l B 00pa30BaTEIbHON 1EATEILHOCTH, B TOM
YucIIe IPU U3YYEHUHU (PU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3HKE B IPAKTHUUECKYIO 001aCTh KUZHEAEATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJIEU, IIPEJIaraTh OPUTHHAIbHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:



BJIQZICTh HaBBIKAMH MOIy4eHHS MHGOPMAIUHN (U3UUECKOTO COJACpP)KAaHHS M3 HCTOYHUKOB
pasHBIX THIIOB, CaMOCTOSITEIbHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alMI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (HOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OPMAIHY;

UCTIONB30BaTh CpEACTBA HMH()OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/1a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN 0€30MTaCHOCTH, TUTHEHBI, PECypcOCOepEKEHHS, TPAaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO37aBaTh TEKCTHl (PU3MYECKOTO COJCP)KaHMS B PpA3IMYHBIX (QopMaTax ¢ y4ETOM

Ha3HAueHUs MHPOpPMALMU W LEJIEBOM ayIuTOpWH, BBIOMpaAs ONTUMAIbHYIO (GOpMy
IPE/ICTaBICHNS U BU3YATH3aLUH.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:
OCYIIECTBIISATH OOIEHHE Ha ypoKaxX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacrno3HaBaTh NPEANOChUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL,

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHHEM S3BIKOBBIX
CPEJCTB;

MOHMMATh U UCTIOJb30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUIYaTbHON paOOTHI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX AEHCTBHI ¢ yduéToM OOLIMX HHTEPECOB U
BO3MO>KHOCTEHN Ka)KJO0T0 4jieHa KOJUIEKTUBA;

HpI/IHI/IMaTB neian COBMGCTHOI\/'I ACATCIIbHOCTH, OpFaHI/I3OBI>IBaTI> n KOOpI[I/IHI/IpOBaTI:
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM

MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJIa M KAKJIOTO yJYaCTHHKA KOMaHbI B OOIIUNA pe3ybTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATL HUACU C MO3UIIUU HOBHU3HLI, OPUTMHAJIbHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYHICCTBIATE IIO3UTUBHOC CTPATCTHUYCCKOC TIOBCACHHUE B PA3JIMYHBIX CHUTYaAlHAX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH WHUIWMAaTUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranmn3anus:



CaMOCTOSITEJIbHO OCYIIECTBIIATh [O3HABATEIbHYIO JIEATEIBbHOCTh B 00JacTH (DU3HKH H
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOATENIBHO COCTABJIATh IUUIAH PELICHUs PacdYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBIIIOJIHEHUSI IPAKTHYECKOM paboThl € y4ETOM MMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CcrocoO0CTBOBaTh (DOPMUPOBAHHUIO W TPOSIBICHHUIO JSPYyIUIMH B 001acTH  (HU3uKH,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

AaBaTb OLICHKY HOBLIM CUTYyalUsAM, BHOCUTH KOPPCKTUBBI B ACATCILHOCTL, OLCHHUBATH
COOTBETCTBUEC PEIYJIbLTATOB LECIIAM,;

BJIAJICTh HABBIKAMU MO3HABATEILHOM pepIeKCUM KaK OCO3HAHUSI COBEPLIAEMBIX JCHCTBHMA
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIeKCHH TSl OLIEHKH CUTYyallld, BbIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHMBBI U apI'YMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npouiecce noctukeHNs TMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS NMPOTrpaMMBbl 10 (U3UKE IS
YPOBHSI CpeAHero obmiero oopa3oBaHusi y 0OydaIOUIMXCS COBEPIIEHCTBYETCS IMOIMOHAIbHBIN

MHTEIJIEKT, MpeArnoaaraiomuil chopMupOBaHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CITOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHUE,
BUJICTHh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHON C(hepbl, ObITh YBEPCHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIIEHUE, CIOCOOHOCTh aanTHPOBATHCS K SMOIMOHATHHBIM
M3MEHEHUSAM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIlMH, BKIIIOYAIOLIEH CTpeMJIeHHE K OCTHKEHUIO LIeTH U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;



OMIIaTHH, BKJIIOYAIOIICH CIIOCOOHOCTH TOHHUMATh OMOIOHOHAJIBHOC COCTOSAHHUE APYTHUX,
YUYUTBIBATH €TI0 P OCYIICCTBJICHUN O6H_[€HI/I}I, CIIOCOOHOCTB K COYYBCTBHUIO U COMNCPCIKNBAHULIO,

COLIMANILHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIEHUS C APYTUMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHL

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce nmpegMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHHM

JIEMOHCTPUPOBATh Ha MPUMEPAX pojb U MECTO (PU3UKU B (POPMHUPOBAHUHU COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
NeATeIFHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI MPUMEHEHHs HW3YyYCHHBIX (HU3UUECKUX MOJeNei: MaTephalbHas
TOYKa, MHEpLHalbHas cucTeMa OTc4éra, aOCOJIOTHO TBEPLOE TEJIO, MACAIbHBIM Ta3, MOJAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIA AIEKTPUUYECKUN 3aps]l IIPU PELICHUH
bu3nYecKuX 3a1a4;

pacro3HaBaTh (HU3UYECKUE SBJIICHHS (MPOIECChI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MCXAaHUKH, MOHeKyHSIpHO-KI/IHeTI/I‘IeCKOI\/'I TCOpHUU CTPOCHUA BCIICCTBA U JJICKTPOJUHAMHUKU!
paBHOMEpPHOE M PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE TMaJeHHE TeJ,
IBUKCHHE 10 OKPYXXHOCTH, WHEpLHUs, B3amMmojeicTBue ten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUuU
(oXJTaXx/IeHNUHN ), TETJIOBOE PAaBHOBECHUE, UCMIAPEHUE, KOHICHCAIUS, UIABJICHUE, KPUCTAIITU3AIHS,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IMPHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBs3b MEXKIYy IapamMeTpaMd COCTOSIHHSI ra3a B H30MpOIleccaxX, AJICKTPU3AlUS Te,
B3aMMO/ICHCTBUE 3aPs/I0B;

ONKCHIBATh MEXaHMYECKOE IBUKEHHE, HCIONb3ys (hHU3MUECKHe BEJIUYUHBL: KOOPAMHATA,
NyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHiIa, UMIYJIbC Tela, KMHeTHYecKas
SHEprus, MOTEHLHUaJIbHas JHEeprusi, MexaHudeckas paboTa, MeXaHHYECKash MOIIHOCTb, MpH
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MYECKHI CMBICT UCIHOIB3YEMBIX BEIUYHH, WX
0003HaYeHHsI U €IMHUIBI, HAXOAUTH (YOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUHHY
C IPYTUMU BEIMYUHAMU;

ONMCHIBATh H3YYCHHBIC TEIUIOBBIE CBOWMCTBA TEJl W TEIJIOBBIC SIBICHUS, HUCIOJIb3Ys
¢u3uueckue BEIWYHMHBL: JABJICHHE Ta3za, TeMIleparypa, CpenHss KHUHETHYEeCKash SHEprus
Xa0THUYECKOI0 JBWKEHUS MOJIEKYJI, CPEAHEKBAApaTUYHAsA CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO IEHCTBHS TEIJIOBOTO
JIBUTATENISA; IPU OMUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIHUYHUH,
uX OOO3HAYCHHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUIME MAHHYIO (DU3UYECKYIO
BEJIMYUHY C APYTUMHU BEJIMYUHAM;



ONKCHIBATh M3yYEHHBIE AJIEKTPUYECKHE CBOMCTBA BEIIECTBA U JJEKTPUUECKHUE SIBICHUS
(TIporiecchl), UCTONb3ys (U3NUECKUE BETUUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKOe TOoJe,
HANpsDKEHHOCTh TOJIS, MOTEHIMAJN, pPa3HOCTh IOTEHUHUANOB; IpPU OMNHUCAHWUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYMH, WX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3UUECKYIO BETUUHUHY C IPYTMMH BETMYMHAMU;

aHAJTM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBIEHUS, MCIONb3ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u Il 3akonsr HbroToHa, 3akoH coxpaHeHus
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAaHEHHS MMITYJIbCa, IPUHIUI CYNEPIO3UIANA CUJI, TIPUHLUIT
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJSIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMHM TEIUIOBOTO JIBHKEHUS
MOJIEKYJ C aOCOJNIOTHOHM TeMIlepaTypoi, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
JIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM paziuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MTPUHIUIIBI JICHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuuaTh ycJIoBUs UX O€30IIaCHOTO MCIIOJIb30BaHMs B TOBCEJHEBHOM JKU3HU;

BBITIOJTHATh JKCHEPUMEHTBI 0 WCCIEAOBaHUI0 (DU3MYECKHX SIBICHUH M MPOILECCOB C
UCTIOIb30BAaHUEM  TPSIMBIX H  KOCBEHHBIX HW3MEPEHHH, TMpH 3TOM  (HOPMYJIHPOBATH
npoOiieMy/3ajady W = TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT H (DOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISATh NpPSIMbIE M KOCBEHHbIE H3MEpPEeHMs] (PU3UUECKHX BEIMYUH, MPU ITOM
BI:I6I/IpaTI> ONTUMAJILHBIN CHOC06 U3MCPCHUSA W HCHOJB30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHU;

MCCJIEI0BATh 3aBUCUMOCTH MEXKY (PU3HUYECKUMHU BETUIMHAMH C UCIIOJIB30BAHUEM TTPSMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YNIbTAThl MOTYyYCHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJAE TaOmuI W TpaduKOB, IENaTh BBIBOJBI IO
pe3yabTaTaM UCCIeI0BAHUS;

coOnrofarh mpaBuia O€30MacHOrO TpyAa IMPU NPOBEIACHUHM HCCIEAOBaHUNM B paMKax
y4e0HOr0 OJKCIEPpUMEHTa, Y4eOHO-UCCIICTOBATENILCKOH M TMPOCKTHOW JEATENBHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOMAENBIO, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (GOPMYIbl, HEOOXOAMMBIE A €€ pEelleHus,
MIPOBOAMTH PACUETHI U OLICHUBATH PEAIbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3NYECKON BETHYNHBI,

peuiaTh KaueCTBEHHBIE 3aJauyM: BBICTPAMBATh JIOTUUECKH HEMPOTUBOPEUHMBYIO LIETIOUKY
pacCyXICHHI ¢ OTIOPON Ha M3y4EHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UUECKHE SIBICHUS;

UCTOJIBb30BaTh TPU  PpEIIEHUH YYeOHBIX 3aJad COBPEMEHHbIE HWH(OpPMAalMOHHbIE
TEXHOJIOTUM [yl TIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U MPEACTaBIECHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OpPMALUU, MOJYYCHHON W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALUIO;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOexHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHUS MO0 (HU3MKE B TIOBCEIHEBHOM JKM3HHM IS
oOecrieyeHns O€30MAaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHUs 3I0POBbs U COOIIOACHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIoIlel cpene;

paboTatk B rpymIe ¢ BHIIOIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, INIaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTH W IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CHTyalMsX, aJeKBAaTHO OLICHMBATh BKJIAJ KaXKIAOIO M3 YYAaCTHHUKOB IPYIIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.

K xonny oOyuenus B 11 kJ1acce mpeaqMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YJAFOIITUXCSI YMEHHM:

JIEMOHCTPUPOBATh Ha MPUMEPAX pojb U MECTO (PU3UKU B (POPMHUPOBAHUHU COBPEMEHHOMN
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
NESITeIbHOCTH JIO/IEH, LIETIOCTHOCTh U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

YVUNTHIBaTh TPAHULBI TPUMEHEHUS M3YyYCHHBIX (QU3NYECKUX MOJeNe: TOouYeUHBIN
ANEKTPUYECKUN 3apsii, Jy4d CBETa, TOUYEYHBIM HMCTOYHUK CBETa, sJEpHAs MOJENb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO Ipa MPH pelieHny GU3NUECKUX 3a1ay;

pacnio3HaBaTh (pu3HuUecKUe SBICHHS (IPOIECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKA U KBAHTOBOW (PM3HMKH: DIIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
WHIYKIMS, JCHCTBHE MAarHUTHOTO IIOJIi Ha TPOBOJHUK C TOKOM W JBHKYIIMHCS 3apsi,
AJIEKTPOMAarHUTHbBIE KOJICOAHUS M BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, wuHTepdepeHnus, audpaknus ¢ TOJNSAPHU3AlNUs CBETa, IHCIEPCHS CBETa,
dorornekrpudeckuii 3¢pdekt (pororddekr), CBeTOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M ICKYCCTBEHHAs pPaINOAKTHBHOCTb;

ONKCHIBATh M3yUEHHBIE CBOICTBa BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CpPel) M AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHWE BEIMYMHBI: DSJICKTPUUECKUN 3apsl, cuja TOKa, JIIEKTPUYECKOe
HaIpsDKEHUE, JIEKTPUUECKOE COIIPOTUBIICHUE, Pa3HOCTh IIOTCHIIMAIIOB, MJIEKTPOABUKYILAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO mois, cuia Ammnepa, cuna JlopeHila, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOT0 M MAarHUTHOTO MOJEH, MepHoJ M 4YacToTa KojeOaHWH B
KoJie0aTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLIECCEe TAPMOHMYECKHX 3JIEKTPOMArHUTHBIX
KosieOaHuH, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3bIL, MPH ONUCAHUU TPABHIBLHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYCHHS M €IWHHULIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUIMHAMU,

ONKCHIBATh HM3YUEHHBIE KBAHTOBBIC SIBICHHUS W MPOLECCHl, HCHOIb3YS (PUINYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPrus u
uMIyasCc (OTOHA, IMEpPUOJ ToJypacrhana, SHEpPrHs CBsI3W AaTOMHBIX SAep, NpU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PUINUYECKUN CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (POPMYJIBL, CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, MCIONb3Ys (PU3MUECKUE 3aKOHBI U
OPUHLOMNBL: 3aKkOH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO M IAPALIEIBHOIO  COCIWHEHUS



MPOBOJHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpPOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHEeHHME OWHITeHHa s Qorodddexra, 3aKOH COXpAaHEHHS DHEPTUH, 3aKOH
COXpAHECHHSI HMITYJIbCA, 3aKOH COXpPAHEHHs DSIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4YHclia, MOCTyJaaTel bopa, 3aKOH pajnoOaKTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MATEeMAaTUYECKOE BBIPAKEHUE U YCIOBHS (TPAHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpPEIEIATh HANPABIECHUE BEKTOpAa MHIYKLHMHM MArHUTHOTO IO/ MPOBOJHHMKA C TOKOM,
cuibl Amnepa u cuiel Jlopenna;

CTPOUTH M OITUCHIBATH N300paKEeHHE, CO3aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBIMOJIHATh JKCIIEPUMEHTHI 110 HWCCICIOBAHHIO (DU3MYECKMX SIBICHUH M MPOIECCOB C
UCTOJb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pH 3TOM  (HOpMYIHPOBATH
npobiemMy/3ajady W TUMOTE3y Yy4eOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHbIE H3MEPEHHUs (U3UUECKUX BEIMYHH, IPU 3TOM
BbIOMpPATh ONTHUMAJIBHBIA CIIOCOO HM3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEJMUYUH C MCIIOJIb30BAaHUEM MPSMBIX H3MEPEHHIA:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DMKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAelaTh BBIBOABI [0 pe3yiabTaTaM
WCCJIEI0BAHMS;

coOuoaTh mpaBmiia OE30MacHOTO TpyJda NpH TNPOBEICHHHM HCCICAOBAHUN B pamKax
y4E€OHOTrO OSKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATENbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyI0BAHHUS;

pemaTh pacu€THBIE 3aJauyd C SBHO 3aJaHHOM (U3WYECKOH MOJENblo, HCIONIb3Ys
(u3nyeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33[a4d BBIOMpATh (U3NUYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (OPMYINbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH IOJIy4Y€HHOIO 3HA4€HUs (PU3MUECKON BETUUUHBI;

pemath KauyeCcTBEHHBbIE 3aJayd: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LIEMIOYKY
pacCyXICHHIA ¢ OTIOPO Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UUECKHE SIBICHUS;

UCIONIb30BAaTh MpPHU pEIIeHHH Y4eOHBIX 3aJad COBpPEeMEHHble WH(GOPMalMOHHbBIE
TEXHOJIOTUU JUI TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM HMHQOpMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALIHUIO;

OOBSICHATH MPUHLUIBI JCWCTBUS MAIlIMH, TPUOOPOB M TEXHHUUECKUX YCTPOUCTB, pa3inyaTh
yCIIOBHS UX 0€30M1aCHOI0 MCIIOJIb30BAaHUS B IOBCETHEBHOM KHU3HU;

NPUBOUTH MPUMEPHI BKIIAJa POCCUUCKUX M 3apYOEKHBIX YUEHBIX-(PHU3UKOB B pa3BUTHE
HayKH, B 00bACHEHUE IIPOIECCOB OKPYXKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;



WICIIOJIb30BAaTh TEOPETHYECKHE 3HaHHWA 10 (GH3MKEe B [OBCCJHEBHON IJKU3HH IS
oOecrieyeHns O€30MAaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXPaHEHUs 3J0POBbSI M COOJTIOJICHUSI HOPM SKOJIOTUYECKOTO MOBENICHHUS B OKPYKAIOIIEeH Cpeie;

paboTaTh B rpyIIe ¢ BHIIOJHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJIeH, MIIaHUPOBaTh paboTy

TPYIIIIBL,

PalMOHAIIBHO  PACHpPENEATh

0053aHHOCTH U  IUIAHUPOBATh

ACATCIIBHOCTh B

HECTaHJApPTHBIX CUTYyalMsIX, aJ€KBATHO OIIEHMBATh BKJIAJ KaXXIOIO M3 YYaCTHHUKOB IPYMIbI B
pelieHre paccMaTpuBaeMoi poOIeMBbI.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne | HaumeHoBaHue pa3zieiioB u KoauuectBo yacos DnekTpoHHbIE (ITUGPOBEIC)
/T TEM MPOTPaMMBbI Beero|  KoHTponbHbIe TTpakTHyecKue 00pasoBaTenbHBIC PECYPCHI
paboThI paboThI
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA
1.1 |®usuka u METOIBI HAYYHOTO 2 Bu6muotexa [JOK
TTO3HAHUS https://m.edsoo.ru/7f41bf72
1.2 |®usuka u METOJBI HAYYHOTO 2 bu6mmoreka [IOK
NO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 4
Paznen 2. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
2.1 |®uzuka u METOJbI HAYYHOTO 2 Bu6muotexa [JOK
TTO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 3. MEXAHUKA
3.1 |Kunematuka 5 Bbubmunoreka LIOK
https://m.edsoo.ru/7f41bf72
3.2 |/lunamuka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
3.3 |3aKoHBI COXpaHECHHUS B 6 1 1 bubmmoreka [JOK
MEXaHHKE https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznea 4. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
4.1 |OcHOBBI MOJIEKYJISIPHO- 9 1 bubmuoreka [JOK
KHUHETUYECKOU TeOpuu https://m.edsoo.ru/7f41bf72
4.2 |OCHOBBI TEPMOJUHAMUKHU 10 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
4.3 |ArperaTHble COCTOSIHUS S) Bu6muotexa [JOK
BeriecTBa. Ma3zoBbie https://m.edsoo.ru/7f41bf72
MIEPEXO0/IbI
Uroro no pazgeny 24
Paznen 5. JIEKTPOJIUHAMUKA
5.1 |DnekrpocraTuka 10 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
5.2 |IlocTossHHBIN NEKTpUIYECKUd | 12 1 1 bubnuoreka [JOK

TOK. TOKH B pa3iIMyHBIX

cpenax

https://m.edsoo.ru/7f41bf72
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Ne | HaummeHoBaHue pa3zenoB U

KomnuectBo yacos

OnexTpoHHbIe (LIU(POBHIC)

/T TEM MPOTPaMMBI Bcero|  KoHTpombHbIe ITpakTHIecKue 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI
Wroro no pazneny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB 72 4 4
[10 ITPOI'PAMME
11 KJIACC
Ne | HammenoBaHme pa3ienoB u KomnuecTBo yacos DnekTpoHHbIE (IUPPOBHIE)
n/m TEM MPOTPaMMBbI Bcero|  KoHTposbHbIe TTpakTHYEeCKHE o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThI
Paznea 1. JIEKTPOJIUHAMUKA
1.1 |MarsuTHOE MoJje. 11 1 3 but6mmoreka [IOK
DNEeKTPOMarHUTHAS. WHYKIIHSI https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 |MexaHHYeCKUE U 9 1 bubmunoreka LIOK
AJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
KoeOaHus
2.2 |MexaHHYeCKUE U 5 1 bubmunoreka LIOK
AJIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 |Onruka 10 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 |OcHoBbI criennanbHON Teopun| 4 1 bu6mmoreka [IOK
OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c

Hroro no pasgeny 4

Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 |DneMeHTH KBAaHTOBOM ONTHKH| 6 bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c

4.2 |Crpoenue aToma 4 bubmuoteka [JOK
https://m.edsoo.ru/7f41c97c

4.3 |AtomHOE AIpO 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODU3IUKU

5.1 |DnemMeHThl aCTPOHOMUHU U 7 1 bubnmoreka [JOK
acTpOpHU3HKH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7

Paznesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 |O6o06maroiee MOBTOpEHUE

4

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

Uroro no pazgeny
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Ne | HammeHnoBaHwue pa3aenoB u KonuuecTBo 1yacos DnekTpoHHbIE (ITUGPOBEIC)
/T TEM MPOTPaMMBI Becero|  Komtpombheie TpakTHdecKie 00paszoBaTenbHBIC PECYPCHI
paboThI paboThI
PesepBHOE BpeMmst 3
OBIIEE KOJIMYECTBO YACOB 68 4
[10 ITPOI'PAMME

INOYPOYHOE INIJTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hara DJeKTpOHHBIEC TU(PPOBBIC
/T Beero| Koutponsibie | Ipaxtnueckue | A3y 00pazoBaTeNbHBIE PECYPCHI
paboThI paboThI

1 |®usuka — Hayka o mpUpOJIE. 1 bubnuoteka [JOK
HaydHnble MeTOIbI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpPYXKAaroIIero Mupa

2 |Ponb 1 MecTo Gpusnku B 1 bubnuoteka [JOK
(bopMHpPOBAHNN COBPEMEHHOU https://m.edsoo.ru/ff0c33e6
Hay4YHOUN KapTHUHBI MUDa, B
IIPAaKTUYECKOU NEeATEIbHOCTH
JTonen

3 |MexaHuYecKoe JBHIKCHHUE. 1 bubmuoreka [{OK
OTHOCHTEITBHOCTb https://m.edsoo.ru/ff0c3508
MEXaHHYECKOTO JIBHKCHUSI.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

4 | PaBHOMEpHOE NPSIMOJIMHEWHOE 1 bubmunoreka LIOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620

5 |PaBHOyCKOpEeHHOE 1 bubmuoreka [JOK
MPSIMOJIMHEIHOE ABMKCHUE https://m.edsoo.ru/ff0c372e

6 |CBoOoHOE ajcHUE. 1 bubmoreka [{OK
YckopeHue cB0OOIHOTO https://m.edsoo.ru/ff0c39cc
naJICHUS

7 |KpuBoJIMHENHOE IBUKEHUE. 1 Bu6muorexa [JOK
JIBMKEHHE MaTepUATbHOM https://m.edsoo.ru/ff0c3ada
TOYKH 110 OKPY>KHOCTH

8 |[IpuHIMI OTHOCHUTETHHOCTH 1 bubmunoreka LIOK
[anunes. MneprnanbHbie https://m.edsoo.ru/ff0c3be8
cucreMsl orcyera. [lepBalii
3akoH HproTOHA

9 |Macca tena. Cuna. [Tpuamun 1 but6mmoreka [IOK
CyIepro3uuu cui. Bropoit https://m.edsoo.ru/ff0c3be8
3akoH HeroTtoHa mis
MaTepUAIbHON TOYKHU

10 |Tperuii 3axoH HproTOHA J11s1 1 Bu6muotexa [JOK
MaTepHaIbHBIX TOUCK https://m.edsoo.ru/ffOc3be8

11 |3akoH BCEMUPHOIO TATOTEHUS. 1 Bu6muotexa [JOK
Cuna tsokectu. [epBas https://m.edsoo.ru/ff0c3d00
KOCMUYECKasi CKOPOCTh
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/11

Tema ypoka

KomnuectBo yacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

[ara
M3y4YeHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3el18

13

Cwuia tpenust. Ko umment
TPCHUA. Cuna COIIPOTUBJICHUA
NIPY JABWOKECHHUH TeEJla B
KUAKOCTHU UJIU I'a3¢C

bu6moreka [IOK
https://m.edsoo.ru/ff0c3f76

14

[TocrynarensHoe 1
BpallaTesbHOE JBUKEHUE
a0COIOTHO TBEPIOTO Tena.
MowmeHT cuisl. [1nedo cumsl.
VYcnoBus paBHOBecUs TBEPAOTO
Tena

bubmunoreka LIOK
https://m.edsoo.ru/ffOc41a6

15

Nmnynbc maTepuanbHOU TOYKH,
CHUCTEMBbI MaTepUAIIbHBIX TOYEK.
Nmnynbe cubl. 3aKOH
COXpaHEHHUs UMITYJIbCa.
PeakTnBHOE NBIKEHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGora 1 MOIITHOCTE CHJIBL.
Kunernueckas sHeprus
MaTtepualibHOI Touku. Teopema
00 U3MEHEHUH KUHETHYECKOM
SHEPTrUHn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHimanpHas SHEPTHUsL.
IToreHunanbHas sHEprus
ynpyro neopMupoBaHHOM
npykuHsbl. [loTeHnansHas
SHEPTHs Tella BOJIU3U
MOBEPXHOCTU 3eMITH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbpHbIE U
HEIOTCHIMAIIbHEIC CHIIBL. CBI3b
paboThl HEMTOTEHITUATBHBIX CHJI
C U3MCHEHHEM MEXaHUYCCKOM
SHEPTUU CUCTEMBI TEN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEpPruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u paboOTHI
CHJIBI C U3MECHEHHUEM
MEXaHUYECKON YHEPIUU TeNa Ha
IIPUMEPE PACTKCHUS
PE3UHOBOTO JKI'yTa»

20

KonTtponsHas pabora o Teme
«Kunemartuka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE»

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TOJIOKEHUS

bu6mmoreka [IOK
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/11

Tema ypoka

KomnuectBo yacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

[ara
W3y4YEHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

MOJIEKYJIIPHO-KUHETUYECKON
teopuu. bpoyHoBckoe
neuxkenue. Auddysus

https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Mozenu CTpoeHust
ra3oB, )KHJKOCTEH 1 TBEPBIX
TEN

23

Macca monexyin. KonnuectBo
BenlecTna. IlocTosHHas
ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
IIxana remneparyp Llenbcus

25

Wneanpuerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIieparypa Kak
Mepa CpelHEe KUHETHYECKOU
SHEPrUM IBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Kuaneiipona

bubmunoreka LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpamMu
COCTOSTHUS Pa3pEKEHHOTO Ta3a

29

H3omnponeccel B ueanbHOM
rase u ux rpadudeckoe
MMpEaACTaBJICHUC

bubmuoreka [{OK
https://m.edsoo.ru/ff0c570e

30

BnytpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI
U CIIOCOOBI €€ N3MEHEHMSI.
KonnvecTBo TemioTs! U padora.
BnytpeHnHss sHeprus
OTHOATOMHOTO MJI€aIbHOTO
rasa

bubmoreka [{OK
https://m.edsoo.ru/ff0c5952

31

Bunael renonepenaun

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas TEMII0EMKOCTD
BemrecTBa. Komnyectso
TETJIOTHI TIPH TETUIONEepeIaye.
AnmabatHbIi poriecc

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

33

IIepBblil 3aKOH TEPMOJUHAMUKHI
U €0 IPUMEHEHUE K

bubmuoreka [{OK
https://m.edsoo.ru/ffOc5efc
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Ne Tema ypoka KonnuecTBo yacos Hara DJeKTpOHHBIEC TU(PPOBBIC
/T Beero| Kontpomsasie | Ipaxtiueckue | A3YICHIS 00pazoBaTeNbHBIE PECYPCHI
paboThI paboThI

U30Ipoleccam

34 |HeobpaTuMoOCTh IPOIIECCOB B 1 bubnmoreka [JOK
npupoze. Bropoii 3akon https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKU

35 |[punanun neiicteus u KI1/1 1 bubmoreka [IOK
TEIUIOBOI MalIWHBI https://m.edsoo.ru/ff0c600a

36 |uxn Kapuo u ero KIT/] 1

37 | Oxomoruueckue mpooIeMbl 1
TEIUIOPHEPTETHKU

38 |Ob6o6maronuit ypox 1 bu6mmoreka [IOK
«MonexynsipHas (pu3MKa. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI

39 |KonTpoasHas pabora 1o Teme 1 1 bubnuoteka [JOK
«MonekynsipHas pu3MKa. https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKI

40 |ITapoobpa3oBanue u 1 bubnuoreka [JOK
KoHAeHcanus. Vicnapenue u https://m.edsoo.ru/ff0c63b6
KUIICHUE

41 | AGcomroTHAs U OTHOCHTEIIbHAS 1 but6mmoreka [IOK
BJII&KHOCTh BO3JIyXa. https://m.edsoo.ru/ff0c64d8
Hacelennsiii nap

42 |'TBépmoe Teno. 1 but6mmoreka [IOK
Kpucramnmmueckue n amopgHbie https://m.edsoo.ru/ff0c65f0
Tesla. AHU30TPONUS CBOMCTB
Kpuctayos. Xuakue
KkpucTauibl. COBpeMEHHbIE
MaTepuabl

43 |[InaBnenue u kpuctayumzanus. | 1 Bu6muotexa [JOK
V nenpHAs TEIUIOTA TIJIABJICHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarus

44 | YpaBHeHue TeroBoro Oamanca | 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0c6820

45 |Dnektpusarus Tel. 1 bubmmoreka [JOK
DnexTpudeckuii 3aps. J[sa https://m.edsoo.ru/ffOc6bcc
BUJIA SJICKTPUYECKHUX 3apsI0B

46 |IIpoBOIHUKH, AUDITEKTPUKU U 1 bubmmoreka [JOK
MOJIYIIPOBOTHUKH. 3aKOH https://m.edsoo.ru/ffOc6bcc
COXPAHEHHUS DIEKTPUUIECKOTO
3apsaa

47 |BzaumopeiicTBUE 3apsI0B. 1 bu6mmoreka [IOK
3akon Kysnona. Toueunsrii https://m.edsoo.ru/ffOc6ce4
SIIEKTPUYECKUM 3apsil

48 |Hampsok€HHOCTH 1 bubmuoreka [JOK

AIEKTPUUYECKOTO TOJIA.
[IpuHIIMT cCynepno3uiiuu

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

/11

Tema ypoka

KomnuectBo yacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

[ara
M3y4YeHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

ANEKTPUYECKHUX ToneH. JInnun
HANPSHKEHHOCTH

49

PaboTa cun
ANEKTPOCTATUYECKOTO MO,
IMorennuan. PazHocthb
IIOTCHIINAJIOB

bu6moreka [IOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBOHMKY U AUBIIEKTPUKU B
JNEKTPOCTATHYECKOM II0JIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTD

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7018

51

OnekTpoéMkocTh. KoHziencatop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa. JHEeprus
3apsKEHHOT0 KOHJEHCaTopa

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

53

JlaGopaTtopHnas pabota
"N3MepeHune 3IeKTPOEMKOCTH
KOHJieHcaTopa"

54

[TpuHIMI AEHCTBUS U
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIMUPOBAJILHOTO amnmapara,
CTPYHHOIO IIPUHTEPA.
DJIEKTpOCTaTUYECKAs 3allUTa.
3azeMJIeHHE SIEKTPOIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBHUS
€ro CyIIEeCTBOBAHHUS.
[ToctosiHHbIM TOK. Cuia Toka.
Hanpspokenue. ConpoTHUBiIeHUE.
3akoH OMa aJ1s1 yyacTKa e

56

ITocnenoBsarennsHOE,
napasuieIbHOE, CMEIIaHHOe
COEIMHEHUE ITPOBOIHUKOB.
JlaGopaTtopHnas pabota
«M3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PabGora 1 momHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11 IOJIHOU
(3aMKHYTOM) 2IIEKTPUYECKOMH
uenu. KopoTrkoe 3ambIKaHueE.
JlaboparopHas paboTa
«3mepenue DJ1C uctounnka
TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

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

59

PezepBnblit ypok. KonTposbHas

but6mmoreka [IOK



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

/11

Tema ypoka

KomnuectBo yacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

[ara
M3y4YeHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

paborta mo Teme
"DnekTpoauHamMuka" /
Bcepocculickas npoBepoyHas
paborta

https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«DNEKTPOANHAMHKAY /
Bceepoccuiickas npoBepoyHast
pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAJIOB.
3aBUCUMOCTb COIIPOTUBIIEHUS
METAJUIOB OT TeMIEpPaTypBhl.
CBepxnpoBOAUMOCTb

62

DIIEKTPUUECKHUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MyYKOB

63

[TonynpoBOHUKH, X
COOCTBEHHAs M IPUMECHAs!
npoBoaAUMOCTh. CBOMCTBA Pp—
n-nepexona.
[TomynpoBOIHUKOBBIE TPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUYECKUN TOK B
pacTBOpax M pacruiaBax
JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
Jccoanus. IIEKTPOIU3

bubmunoreka LIOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUYECKUM TOK B ra3ax.
CamocTrosiTenbHbIN U
HECaMOCTOSTEIIbHBIN pa3psil.
Momnnus. [Inazma

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

66

DIeKTpUUYECKHe MPUOOPHI U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHeHne. [IpaBuia TeXHUKU
0e30MmacHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

67

KonTtponsHas pabora no Teme
«NEeKTpocTaTUKa.
I1oCTOSTHHBIN 3JIEKTPUUYECKUI
TOK. TOKHM B pa3iM4HbIX
cpenax»

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8a8a

68

PesepBHBIi ypOK.
O06o0maromuii ypok mo TeMam
10 xnacca

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

11 KUIIACC

[ Ne

Tema ypoka

KonnuecTtBO yacoB

Hara | DIIeKTPOHHBIE IIUPPOBHIC |



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

/o

Bcero

KoHnTponbHbIe
paboTsl

[IpakTrueckue
paboTsl

U3y4YeHUs

o0pa3zoBaTeNnbHBIC PECYPCHI

ITocTossHHBIC MarHUTEI K UX
B3aUMOJEHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHY MarHUTHOM
WHIYKIIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

MarnuTHO€e 1oJ1e TPOBOIHUKA C
ToKOM. OnBIT DpcTeaa.
BzaunmopeiicTBre mpoBOHUKOB
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHnast pabota
«I/IsyquI/Ie MAarHuTHOTI'O I10JIA
KaTyIIKU C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JleficTBue MarHUTHOTO IOJIS Ha
IIPOBOAHMK C TOKOM. Cuiia
Awmmepa. JlabopaTtopHas pabora
«HccnenoBanne neucTBUSA
MMOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOMY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JleicTBMEe MarHUTHOTO TOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna JlopeHua.
Pa6ota cunel Jlopenna

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c9df4

DJIEKTpOMarHuTHasE UHIYKIIHS.
IToTok BEKTOpa MarHUTHOMN
uaaykiuu. 2J1C uHaykmmu.
3aKOH AJIEKTPOMAarHUTHOU
uHaykiuu dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sIBJICHUS
3JICKTPOMArHUTHOW WHTYKITHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOUHAYKIUH. DHEPrusi
MarHUTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE
oJjie

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

TexHu4eckue yCcTponucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHuThbl, 3JICKTPOMAarHUThI,
JNEKTPOABUIATENb, YCKOPUTEH
AJIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAs TI€Yb

10

O06o0maromuii ypok
«MarHuTHoe 1I0J1€.
DJIEKTpOMAarHuTHasT UHTYKIIHS»

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

11

KonTtponsHas pabora o Teme
«MarHuTtHOe nosie.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3y4YEeHUs

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

DNIeKTpOMarHuTHasE MHIYKIUSD)

12

CBOOOTHBIE MEXaHUYECKHE
KojeOanus. ['apmMmoHUYecKre
KosneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJICOAaHUH.
[IpeBpamienue 3aepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
neproaa MajblX KOJICOaHUIA
rpy3a Ha HUTHU OT JJTMHBI HUTH H
MacChl Tpy3a»

14

KonebarenpHbIi KOHTYD.
CB0OOIHBIC PJICKTPOMArHUTHBIC
KoJIeOaHMs B UI€aIbHOM
KOJIeOaTeIbHOM KOHTYDE.
AHaNOTUs MEXY
MEXaHUYECKUMH U
AIIEKTPOMATHUTHBIMH
KOJICOAHHUSIMU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHeHI/IH 3H€pI‘I/II/I B
ANEeILHOM KO0JIe0aTeEIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ch9c4

16

[IpencraBienue o 3aTyxarmux
KoJieOaHusX. BeIHYICHHBIC
MeXaHNYECKHUE KOJIeOaHus.
Pe3onanc. Beinyx/1eHHbIE
DIIEKTPOMArHUTHBIC KOJIeOaHuUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOchb86

17

IlepeMeHHBIN TOK.
CuHyconaibHbII IepeMEHHbIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYHOE U
JICUCTBYIOIEE 3HAYCHUE CUIIBI
TOKA U HaIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop.
IIpousBoacTBO, Nepeaaya u
noTpedIeHUE NEKTPHISCKOM
SHEPTrUHn

19

Y CTpolCcTBO M TPAaKTHYECKOE
MMPUMCHCHHUC SJICKTPHUICCKOI'O
3BOHKA, T€HEepaTopa
MIEPEMEHHOT0 TOKA, JINHUI
3JeKTponeperay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AJIEKTPOIHEPIHHU.
Kynbrypa ucnons3oBanus



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Ne Tema ypoka KonnuectBo uacos Hara DJeKTpOHHBIEC TU(PPOBBIC

/T Beero| Kontponsasie | [Tpaktideckue | A3YICHHA 00pazoBaTeNbHBIE PECYPCHI

paboThI paboThI
AIEKTPOIHEPTHH B
IIOBCEIHEBHOM XKU3HU

21 |MexaHuueckue BOJHBI, yenoBusi| 1 bubmuorexa [JOK
pacnpoctpanenus. [lepuon. https://m.edsoo.ru/ff0cca54
CkopocThb pacnpocTpaHEHHS U
JuHA BONTHEL [lonepeuHsie u
IPOJOTIbHBIE BOJIHBI

22 |3Byk. CKOpOCTH 3ByKa. 1 bubmuorexa [JOK
I'pomkocTs 3ByKa. BeicoTa https://m.edsoo.ru/ff0cccOc
ToHa. TemOp 3ByKa

23 |DIeKTpOMarHuTHBIE BOJIHBI, HX 1 bubmuorexa [JOK
cBoiicTBa U ckopocTs. [1kana https://m.edsoo.ru/ffOccfe0
3IEKTPOMArHUTHBIX BOJIH

24 |IIpuHUMIIB PaTUOCBS3U U 1
TeneBuAeHus. Pa3Burue
cpencTB cBs3u. Paguonokanus

25 |KonTponsHas paboTa 1 1 bubmmoreka [IOK
«Konebanust 1 BOJTHBI» https://m.edsoo.ru/ffOcc6f8

26 |[IpsmonmHeitHOE 1 bubmuorexa [JOK
pacnpocTpaHeHUe CBETA B https://m.edsoo.ru/ff0cd350
OAHOPOHOM cpene. ToueuHblii
MCTOYHUK cBeTa. JIyd cBera

27 |OTtpaxeHue cBeTa. 3aKOHbBI 1 bubmmoreka [IOK
otpakeHus cBeta. [Toctpoenue https://m.edsoo.ru/ff0cd4e0
M300paXCHU B IMJIOCKOM
3epKaine

28 |I[Ipenomnenue cBera. [lonHoE 1 bubmuorexa [JOK
BHYTPEHHEE OTPaKCHHUE. https://m.edsoo.ru/ff0cd7f6
[IpenenpHbIN yroJ MoIHOTO
BHYTPEHHETO OTPaKCHUS

29 |JlaGopaTtopHas pabota 1 1 bubmmoreka [JOK
«M3mepenue mokaszarens https://m.edsoo.ru/ffOcd67a
MPETOMIICHUS CTEKIIa»

30 |JIunzsel [TocTpoeHue 1 bubmmoreka [JOK
U300paKeHHIA B JIMH3E. https://m.edsoo.ru/ffOcddle
®opmyiia TOHKOHW JIMH3BI.

YBenuyeHue JTuH3bI

31 |JlaGopaTopHnas pabota 1 1
«HccnenoBanue CBOMCTB
M300paKCHUH B JIMH3AX

32 | ducniepcus cBera. CioKHBINA 1 1

cocrtaB Oenoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habnronenue qucnepcun
CBETa»



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Ne Tema ypoka KonnuectBo uacos Hara DJeKTpOHHBIEC TU(PPOBBIC

n/m Beero| Kontponsasie | [Tpaktideckue | A3YICHHA o0pa3oBaTenbHbIE PECYPCHI

paboThI paboThI

33 |HUuTepdepenmus crera. 1 bubmmoreka [JOK
Judpakuus cera. https://m.edsoo.ru/ffOced22
JudpakumonHas pemeérka

34 |[TomepeYHOCTh CBETOBBIX BOMH. | 1 bubmmoreka [JOK
[Monspuzanus ceera https://m.edsoo.ru/ff0cf02e

35 |OnTuueckue npudoOpsl U 1
YCTPOMCTBA U YCIOBUS UX
0e30macHOTO IPUMEHEHUS

36 |I"paHuUIBEI MPUMEHUMOCTH 1 bubmuorexa [JOK
KJIACCUYECKON MEXaHHKH. https://m.edsoo.ru/ff0cf862
[ToctynaTel cnenuaibHOM
TEOPUU OTHOCUTEILHOCTH

37 |OTHOCHUTEITBLHOCTh 1 bubmuorexa [JOK
OJIHOBPEMEHHOCTH. 3aMe IJICHHE https://m.edsoo.ru/ffOcfa4?2
BPEMEHH U COKPAIICHUE JITTHHBI

38 |DHeprus u UMITYIIbC 1 bubmuorexa [JOK
PENSTUBUCTCKON YaCTHUIIBI. https://m.edsoo.ru/ffOcfc68
CB43b MaccChl C SJHEPTUEH 1
UMITyJTECOM. DHEPTHUS TOKOS

39 |KontponbHas pabota «Ontuka. | 1 1 bubmmoreka [JOK
OCHOBBI CIICIIMATIBHON TEOPUHU https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTH

40 |®oronsl. Popmyna [lnanka. 1 bubmmoreka [JOK
DHeprus ¥ UMIyibe GOoToOHA https://m.edsoo.ru/ffOcfel6

41 |OTKpBITHE B UCCIICIOBAaHUE 1 bu6mmoreka [IOK
dororddekra. OnbiTer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa

42 |3akonsl hoTodddekTa. 1 bubmuorexa [JOK
YpaBHeHue DifHIITEHHA 1715 https://m.edsoo.ru/ff0d015e
dotorpdekra. «KpacHas
rpanuna» Gorosdpgexra

43 |laBnenue cBeta. OnbiThl I1. H. 1 bubmuorexa [JOK
JleOeneBa. Xummuyeckoe https://m.edsoo.ru/ff0d04a6
JIEUCTBUE CBETA

44 | TexHMYECKHUE YCTPOWUCTBA U 1
NPaKTUYeCKOe IPUMECHEHUE:
doTorsieMeHT, POTONATUHK,

COJIHEUHas OaTapesi, CBETOIUO/

45 |PemieHue 3a1ad 1o TeMe 1 bubmuorexa [JOK
«DIeMeHTEI KBAHTOBOMI https://m.edsoo.ru/ff0d0302
OTITUKI

46 |Monens atoma ToMcoHa. 1 bubmuorexa [JOK

Omneiter Pesepdopaa mo
paccessHUIO O-4aCTHLL.
[Inanerapnast Mogenb aToMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0ced22
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KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YeHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

47

ITocrynarsr bopa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0afa

48

N3nyyeHnne u morionieHue
(OTOHOB MpH MEpPexo/Ie aTOMa C
OJIHOTO YPOBHS SHEPTUU HA
Ipyroii. Buasl criekTpos

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BonnoBbie cBOMCTBA YaCTHII.
Bounbl ne bporins.
KopnyckynsipHo-BoiaHOBOMI
nyanu3Mm. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTy4YEeHUE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE PaIUOAKTUBHOCTH.
OmneiTer Pesepdopaa mo
OTIpENIeIEHUIO COCTaBa
PalMOaKTHBHOTO H3ITyYCHHS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-,
I‘aMMa-I/IBJIy‘-IeHI/ISI. BJ'II/I}IHI/IG
PaIMOAKTUBHOCTH HA KUBBIC
OpraHu3MbI

52

OTKpBITHE TPOTOHA U
HeiTpona. M3otomnel. Anbga-
pacnaa. DNeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacra.
l'amma-uznydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B
sape. SlnepHsle peakuu.
Snepnslit peaktop. [Ipodaemsr,
NEPCIIEKTUBBI, IKOJIOTUYECKUE
ACMEKTHI AJIEPHON IHEPTETUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356
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DJIEMEHTApHBIE YaCTULIBI.
OtkpeITHE IO3UTPOHA. METO B
HAOJI0/IEHUS ¥ pEerucTpaIuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron
«DyHIaMEHTaIbHbIE
B3auMoeicTBUA. ENUHCTBO
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3TaHbI paSBI/ITI/IH aCTpOHOMI/II/I.
[IpuknagHoe u
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Ne Tema ypoka KonnuectBo uacos Hara DJeKTpOHHBIEC TU(PPOBBIC
/T Beero| Kontpombheie | TTpaktuaeckue | 13YIEHAA 00pazoBaTeNbHBIE PECYPCHI
paboThI paboThI
OTHOCHUTEJIBHOCTH
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ACTPOHOMMH U acTPOU3UKU
OBLIEE KOJIMYECTBO HACOB | 68 4 7
[10 ITPOI'PAMME
IMPOBEPSIEMBIE TPEFOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJBHOM ITPOT'PAMMBI
10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3ybTAThl 0CBOEHUSI OCHOBHOI
fpoBepsiemMoro 00pa3oBaTeJILHONM MPOrPaMMBI CPEIHEro 00Iero 00pa3oBaHus
pe3yJbTara P porp P P

10.1

JleMOHCTpUpPOBATh HA TIPUMEPAX POJIb U MeCTO (HU3UKU B (POPMUPOBAHHU COBPEMEHHON Hayd-
HOM KapTHUHBI MHpPA, B PA3BUTUHA COBPEMEHHOW TEXHUKU M TEXHOJIOTUH, B MPAKTHUECKON Jesi-
TEJILHOCTH JIIOIEH

10.2

Y4YuTHIBaTh TPAaHHUIBI MPHUMEHEHUS H3YYECHHBIX (PH3WYECKHX MOJeNeil: MaTepHaibHas TOYKa,
MHEpIHaNbHas CHCTeMa 0Tc4YETa, aOCOMIOTHO TBEPIOE TENO, HACATHHBIN Ia3; MOACTH CTPOCHHUS
razoB, JKHIKOCTEM U TBEPABIX TeN, TOYEUHBIM OSIIEKTPUUYECKUN 3aps] — TMpH pPELICHUU
(hms3HuecKux 3a1a4

10.3

PacniosnaBath ¢uznueckue sBIIeHUS (MIPOLECCHI) U OOBICHATH UX HAa OCHOBE 3aKOHOB MeXa-
HUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPHU CTPOCHUS BEIIECTBA M DIICKTPOAMHAMUKU:
paBHOMEPHOE M DPAaBHOYCKOPEHHOE MPSIMOJHMHEHHOE IBW)KCHHE, CBOOOMHOE MAaJCHUE Tel,
IBIDKCHHE IO OKPYXKHOCTH, WHEPIHS, B3aMMOJACHCTBUE Tel; Iu(Qy3us, OpOyHOBCKOE
IBIDKCHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX TN, M3MCHEHHE 00BEMA TEN TMPU HATPEBAHUH
(oxJaxIeHnM), TEIUIOBOE PaBHOBECHE, MCIAPEHHE, KOHJCHCAIUS, TUIABJICHUE, KPUCTAIUIN3a-
Iy, KUMIEHUEC, BJIAXKXHOCTH BO3/yXad, ITOBBIIICHUC IABJICHHA rasa Ipu €ro Harp€BaHWu B 3a-
KPBITOM COCY[IE, CBS3b MEXIY IMapaMeTpaMy COCTOSHUS ra3a B H30MPOIECCax; dICKTPU3AIUS
TEJl, B3aUMOJICIICTBHE 3apsi/I0B

10.4

OnuceBaTh MEXaHUYECKOE ABIDKCHUE, UCTIONB3YS (PU3MIECKHE BETUYMHBI: KOOPAWHATA, IYTh,
nepeMeIIeHne, CKOPOCTh, YCKOpEHHe, Macca Teja, CHJla, UMITYJIbC Tella, KHHeTUYecKasi SHeprus,
MMOTEHIMANbHAS JHEPTusl, MeXaHWmdeckas padoTa, MEXaHWYeCKash MOIMHOCTH, MpPU OMUCAHUH
MIPAaBIIBHO TPAaKTOBATh (PH3MYECKUH CMBICT MCIOJB3YEMbIX BEIHYUH, UX 00O3HAUCHHS U CITU-
HUIBI, HAXOIWTh (OPMYNEI, CBS3BIBAIOIINE MAHHYIO (U3UUSCKYI0 BEIHMYUHY C JIPYTUMH
BEJIMYUHAMU

10.5

OnuceiBaTh HM3y4YEHHBIE TEIUIOBbIE CBOWCTBA TE€J1 M TEIUIOBBIE SBJICHHS, MHCIIOJIb3YS
(¢u3nYecKkue BENWYMHBL: JAaBJICHHE Ta3a, TEMIepaTypa, CpenHss KHHETHYECKas OSHEPTHs
Xa0THYECKOI'0 ABMXKEHMSI MOJEKYJ, CPEIHEKBaJApaTU4HAsi CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHH:S dHEprus, paboTa rasa, KO3 HUIUEHT IONE3HOTO IEHCTBHSI TEIUIOBOTO
JBUTATENSI;, TpPH ONHCAHWM NPABIWIHHO TPAKTOBATH (H3UYECKUH CMBICT HCIIOJIB3YEMbIX
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Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI
00pa30BaTeJILHON MPOrPaAMMBbI CpelHero 001ero od0pa3oBaHusi

BEIIMYMH, MX OOO3HAYCHHS W CIUHHIIBI, HAXOJIUTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO
(hU3MYECKYIO BEIMYUHY C IPYTUMHU BEITUYHHAM

10.6

OnucelBaTh H3YYEHHBIE D3JIEKTPUYECKME CBOMCTBA BELIECTBA M IJIEKTPUUECKUE SBJICHUS
(mporiecchr), UCTIONB3Ys (HU3NYECKUE BEIWYMHBL: AIICKTPHUCCKUM 3apsiil, dIIEKTPUIECKOE MOJIe,
HanpsHKEHHOCTH I0JIs, MOTEHLUAN, Pa3HOCTh ITOTEHLUANIOB; IIPU ONMCAHUU IPABWIBHO Tpak-
TOBATh (PM3MYECKUN CMBICI MCIIONB3YEMBIX BEIMYMH, UX 0003HAYCHHS U CAMHUIILI, YKa3bIBATh
(hOpMyIIBL, CBSI3BIBAIOIINE JAHHYIO (DH3HUCCKYIO BEIMYUHY C IPYTUMHU BEITHIHMHAMHU

10.7

aHANM3UPOBaTh (DU3UYECKUE WPOLECCHl W SBICHHSA, HCHONB3YyS (U3MYECKUE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro Tsarotenusd, I, II u Il 3akonsr HploToHa, 3ak0H cOXpaHEHUs
MEXaHUYECKOW SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIIMI CYIEPIO3ULIMN CUJI, TIPUHIIUIT
PaBHOIPABHS MHEPIIUATIBHBIX CHCTEM OTCUYETA; MONEKYISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BBIC 3aKOHBI, CBS3b CPEAHEH KHHETHYECKOH SHEPrHH TEIIOBOTO IBIDKCHHUS
MOJIEKYJT ¢ abCOMOTHOW TeMIIepaTypol, MepBbhId 3aKOH TEPMOJUHAMUKH; 3aKOH COXPaHEHUS
3NEKTPUIECKOTo 3apsiza, 3akoH KylmoHa; mpu 3TOM pa3nuyaTh CIIOBECHYIO (DOPMYJIHPOBKY 3a-
KOHA, €0 MaTeMaTHYECKOe BbIpaXKEHUE 1 YCI0BUsl (TpaHHLIbl, 00JaCcTH) IPUMEHUMOCTH

10.8

OOBACHATHL OCHOBHEIC IMTPUHIUIIBL JercTBUs MalllH, HpI/IGOpOB U TEXHUYCCKUX yCTpOﬁCTB; pas-
JIMYATh YCJIIOBUS UX 0€30aCHOr0 HUCI0Jb30BaHHS B MOBCEHEBHOM KU3HU

10.9

BEITONHATE 3KCIIEPUMEHTHI IO HCCIIEAOBAHUIO (DU3UUECKUX SBICHUH M IPOLECCOB C UCIIONb-
30BaHUEM TIPSMBIX M KOCBEHHBIX H3MEPEHUIl; TpU 3ToM (HOpMyIUpOBATh MpodiaeMy (3amady)
Y TUTIOTE3Y YIEOHOTO 3KCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYIOBaHIS,
TPOBOIMTH ONBIT U JOPMYITHPOBATH BEIBOJBI

10.10

OCyIIECTBIATh MPSIMBIE U KOCBEHHBIC M3MEPEHUS (PH3MUYCCKUX BEIUYUH; IPH STOM BBIOHPATH
ONITUMAJIBHBIA CTIOCO0 M3MEPEHUs U MCIONb30BaTh M3BECTHBIE METOMBI OLIEHKH MOTPEITHOCTEH
M3MepeHnH

10.11

HccnenoBaTs 3aBUCHMOCTH MEXIY (PH3MYECKMMH BETMYMHAMHU C HCIONB30BAaHHEM IIPSIMBIX
U3MEpPEHHH; TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH PE3yIBTATHl MOTYIEHHOMN
3aBUCHUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaONWI W TpadHUKOB, AETAaTh BBIBOJABI IO
pe3yabTaTaM UcCIeT0BaHMs

10.12

Cobmoaath mpaBuiia 0€30MacHOro Tpyna NPy MPOBEICHUH HUCCIICOBAaHUN B paMKaxX y4eOHOTo
IKCHEPUMEHTa, y4eOHO-HCCIIEAOBATEIbCKON M MPOCKTHON AEATEIFHOCTH C HCIOJNB30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB M J1a00PaTOPHOTO 000PYIOBAHNUS

10.13

Pemrate pacuérHple 3a7a4M ¢ SIBHO 33JaHHOU (PU3MYECKOW MOJENBIO, HCIONB3Ys (PU3UICCKHUEC
3aKOHBI ¥ IIPHUHIIMITEL, HA OCHOBE aHAW3a YCIOBHS 33/a4d BHIOMPATh (HU3UIECKYIO MOJCIb,
BBIJICIATh (PU3WUYCCKHUE BENUYUHBI U (HOPMYIBI, HEOOXOJUMEIC IS € pEeIIeHUs, MPOBOIUTH
pacy€Thl U OIICHUBATh PEATBHOCTH MOTYIECHHOTO 3HAYCHHS (PU3NICCKON BETUUNHBI

10.14

Pematp kauecTBEHHbIE 3afauu: BBICTPAUBaTh JIOTUYECKH HENPOTUBOPEUMBYIO ILIENOYKY
paccy>KACHHUH ¢ ONOPoil Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (H3HYCCKHE SIBICHHUS

10.15

Hcnosp30Bath [pU pelieHHH yueOHbIX 3a/1au COBPeMeHHbIe HH()OPMAIMOHHBIC TEXHOIOTUH JJIs
MOHUCKA, CTPYKTYPUPOBaHHsI, HHTEPIPETAIMU U TPEJCTABICHUS y4eOHO! M HAYYHO-IIOMYJIIPHON
uH(OpMaIMK, TMONYYCHHOH W3 pa3NWYHBbIX HMCTOYHHKOB, KPHUTHYECKH aHAIM3HPOBATH
MOJTy4aeMyIo HH(POPMAIIHIO

10.16

[TprBOIUTE MpUMEPHI BKJIAJAa POCCHUCKUX U 3apYOEKHBIX yIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE IPOLIECCOB OKPYKAIOLLETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUI

10.17

Hcnonb3oBarh TECOPCTUUCCKUC 3HAHHA I10 (l)I/I3I/IKe B TIOBCEJIHEBHOM >XU3HU IS o0ecneyeHUs
0e30IMacHOCTH npu O6paIIIeHI/II/I C an60paMH U TCXHUYCCKUMU yCTpOI\/'ICTBaMI/I, JJIs1 COXpaHCHUS
3J0POBbA U COGJ’IIOL[CHI/ISI HOPM 5KOJIOTMYCCKOI'0 MMOBEACHH B 0pr>1<a}01uel71 cpeac

10.18

PaGorath B rpynme € BBIIIOJTHCHUCM PA3JIUYHBIX COIMAJIBHBIX poneﬁ, IJIaHUPOBAThb pa60Ty




Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI
00pa30BaTeJILHON MPOrPaAMMBbI CpelHero 001ero od0pa3oBaHusi

TPYIIIBI, PAIOHAIBHO PACIPENeIsITh 00SI3aHHOCTH W TUIAHUPOBATH JIEATEILHOCTD B HECTaH-
JApTHBIX CHUTYyalUsAX, aJeKBATHO OLEHUBATh BKJIAJ KaXIOTO W3 YYACTHHUKOB TPYHIHl B
peleHne paccMaTpUBaeMO MPOOIEMBbI

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBIE Pe3yJbTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero od0pa3oBaHus

11.1

JeMoHCTpHpOBaTE HA HpPUMEpPax poJdb U MECTO (GIM3UKH B (OPMHUPOBAHWH COBPEMEHHOMN
HayYHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTWH, B MPAKTHYECKOU
JeSITeINbHOCTH JIFOJICH, IIETTOCTHOCTh M €IMHCTBO (PM3HIECKON KapTHHBI MHIpa

11.2

YauTHIBaTh TPAHUIBl TNPUMEHEHUS H3YYCHHBIX  (U3WYECKMX  MOZEICH:  TOUYCUHBIN
UIEKTPUUECKUHN 3apsl, sAE€pHAas MOAENb aToMma, HYKJIOHHas MOZENb aTOMHOIO siApa IpH
pemeHny GpU3nIecKux 3a1ay

11.3

PacnioznaBate ¢usmueckue sBiIeHHsS (TPOILECChI) ¥ OOBSICHATH MX HA OCHOBE 3aKOHOB
JJIEKTPOIMHAMUKN M KBAHTOBOU (DM3HKH: DICKTPUUECKAS MPOBOANMOCTD, TEILIOBOE, CBETOBOE,
XMUMHAYEeCKOe, MAarHUTHOE MJCHCTBHS TOKA, B3aUMOJCHCTBHE MATHHUTOB, JIIEKTPOMATHUTHAS
UHIYKIWS, NEHCTBHE MAarHUTHOTO IIONIsl Ha MPOBOJHUK C TOKOM W IBIDKYIIUHCS 3apsi,
JNIEKTPOMATHUTHBIE ~ KOJNEOAaHWs U BOJHBI, MNPSMOJIMHEHHOE pACIpPOCTPaHCHHE  CBeETa,
OTpaXkeHUE, MPEIOMIICHHUE, WHTePPEpeHIus, AU(PaKunus H MOJAPU3AIMS CBETa, IUCIIEPCHS
cBeta, otornektpuueckuii 3dpdext (dhoroaddekr), cBeToBOE AaBleHUE, BOZHUKHOBEHUE JIU-
HEW4aToro CIeKTpa aToMa BOJIOPOJa, ECTECTBEHHAs M HCKYCCTBEHHAs PaIMOAKTHBHOCTh

11.4

OnwuceBaTh N3yYCHHBIE CBOICTBA BEUIECTBA (IJCKTPHUECKHE, MATHUTHBIC, ONITHYECKHE, DIICKT-
PUYECKYIO MPOBOAMMOCTG PA3IMYHBIX CpPEN) M AJIEKTPOMArHUTHBIEC SIBJICHUS (IIPOIECCHI), HC-
nojip3ysl (pu3Wdeckne BENWYHMHBL DJJICKTPHUYCCKHN 3apsiji, CWIa TOKA, DJJICKTPHYECKOE
HAINpsDKEHHE, JJICKTPHYECKOS CONPOTHUBIICHHE, Pa3HOCTh moTeHImanoB, JJC, pabora Toka,
MHAYKIUS MarHUTHOTO MOJIs, cuiia Amnepa, cuia JlopeHla, HHIYKTUBHOCTb KaTyIIKH, SHEPrUs
JIEKTPUIECKOTO M MArHUTHOTO TMOJNeH, MepHoJ M YacToTa KoleOaHuil B KoJeOaTeIbHOM
KOHTYpE, 3apsJ W CHIa TOKa B MPOIECCe TapMOHUYECKHUX JIIEKTPOMArHUTHBIX KOJICOaHUH,
(hoxycHOE pacCTOSHHE W ONTHYECKas CWiIa JIMH3BI, MPH ONHCAHWW TPaBUIBHO TPaKTOBATh
(bU3HUYECKUIT CMBICTT HCIOJIB3YEMBIX BEIWYMH, MX OOO3HAUCHWsI W EIAWHHUIIBI, YKa3bIBaTh
(hopMyIIBL, CBSI3BIBAIOIINE JAHHYIO (DH3HUCCKYIO BEIMUHHY C APYTUMH BEITHIMHAMHU

11.5

OnuceIBaTh H3yUCHHBIC KBAHTOBBIC SIBJICHUS M MIPOIIECCHI, HCIONB3Ys (PU3UUECKNEe BETHINHEL:
CKOPOCTh 3JIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETAa, SHEPTUs M HMIIYJIbC
¢dboToHa, mepuo MONypacmana, SHEPTUs CBS3M ATOMHBIX SIEp; TPU ONMHCAHWUN TPaBUIBHO
TPaKTOBaTh (DU3MUYCCKUI CMBICH HCIONB3YEMBIX BEIMYUH, UX OOO3HAYCHHUS W CIMHUIIBI;
VKa3bIBaTh (OPMYINBI, CBS3BIBAIOIIME HAHHYK (U3WYECKYI0 BEIUYMHY C JPYTUMHU
BEIMYMHAMH, BBIYHCIISIT 3HAUCHIE (PU3NISCKON BEINIMHEI

11.6

AHanmu3upoBaTh (UIUUECKHE TIPOIECCHl W SBJICHUS, WCHONB3YS (U3UUECKUE 3aKOHBI U
OpUHLMIOBL  3aKOH OMa, 3aKOHbl I1OCJIEAOBAaTEJILHOTO U NApauIEIbHOIO  COEIUHEHMS




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBIE Pe3yJbTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHus

MPOBOJHUKOB, 3akoH Jxoyns — JleHma, 3akOH 53JIE€KTPOMArHUTHOW WHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHCHHS CBETA, 3aKOHBI OTPaXCHHS CBETA, 3aKOHBI MPEIOMIICHHS
cBeTa, ypaBHeHHME OiHmTEeWHa s ¢Gorodddekra, 3aKOH CcoXpaHEHHS IHEPrHH, 3aKOH
COXpaHEHHS WMITYJIbCa, 3aKOH COXPaHCHHS DICKTPUYECKOTO 3apsijia, 3aKOH COXPaHCHUS
MacCOBOr0 YHCJIa, MOCTYJaThl bopa, 3aKOH pagHOaKTHBHOTO pachana; MpU 3TOM pa3indarh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKECHUE W YCIIOBUS (TPaHHUIIBI,
00J1aCTH) MPUMEHUMOCTH

11.7

Onpenenars HanpaBjeHUE BEKTOPa MHAYKLIHWW MarHUTHOTO TOJsSI MPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cusibl JIopeHna

11.8

CTpOI/ITB " OIIKMCBIBATh H306pa>1<eH1/Ie, CO31aBa€MO€ IJIOCKUM 3€PKaAJIOM, TOHKOM JIMH30H1

11.9

BEITONHATE SKCIIEPUMEHTHI TI0 UCCICIOBAHUIO (PH3MYECKUX SBICHUN U MPOIECCOB C UCIIONB30-
BaHUEM TIPSIMBIX M KOCBEHHBIX M3MEpPEHHI; Npu 3TOM (opMyIHpoBaTh mpobiemy (3amady) u
TUIOTE3y Y4eOHOTO 3KCIIEPHMEHTa, cOOMPATh YCTAHOBKY M3 IPEIIIOKEHHOTO 00OPYAOBaHUS,
[POBOJUTH OMBIT U POPMYIIUPOBATH BHIBOBI

11.10

OcCyImecTBIATh MpsSIMbIE W KOCBEHHBIE M3MEPEHUs (PM3MIECKUX BEIMYHH; [IPU 3TOM BBEIOWPATH
ONITUMAJIBHBIA CIIOCO0 M3MEPEHUs U HCIONb30BaTh M3BECTHBIE METOMBI OLEHKH IOTPEITHOCTEH
M3MepeHnH

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UIECKUX BEITMYHH C UCIIOJB30BAHMUEM NPSIMBIX U3MEPEHUH; TIPU
9TOM KOHCTPYHUPOBaTb YCTAHOBKY, (HUKCHUPOBATh pPE3yJIbTaThl IOJY4YEHHOW 3aBUCUMOCTH
(¢u3MUecCKUX BEIWYMH B BHJC TAaOMUI] W TpadUKOB, NENaTh BBIBOJBI IO Pe3yJIbTaTaM
WCCJICIOBAHUS

11.12

CobmogaTh mpaBwia 0O€30HaCHOTO TpPyAa MPH IPOBEACHUM HCCICIOBAHHNA B paMKax
y4e0HOTO OJKCIEPUMEHTa, Y4eOHO-HCCICNOBATEIBLCKON U MPOCKTHOW JEATEIBHOCTH C
HCTIOJH30BAaHIEM H3MEPHUTEIBHBIX YCTPOHCTB 1 J1a00paTOpHOro 000pyIOBaHHS

11.13

Pemrate pacuérHple 3a7a4M ¢ SIBHO 33aHHON (DPU3MYECKOW MOJEINBIO, UCIIONB3YS (PH3MYCCKHE
3aKOHBI M IIPUHIMIIEL, HA OCHOBE aHAJM3a YCIOBUS 3aa4d BBIOMPATh (PH3MUYECKYIO MOJEINb,
BBIJICTATh (PU3MUYECCKHE BEIUYMHBI U (OPMYIIBI, HEOOXOAMMBIC Ui €€ pelleHHs, IPOBOAUTH
pacy€Thl U OIICHUBATh PEATBHOCTH MOJTYIEHHOTO 3HAYCHHS (PU3NIESCKON BETUUMNHBI

11.14

PemaTs kauecTBEHHbIE 3a1a4l: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO LIEIIOUKY PacCyx-
JICHHH C OMTOPOH Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUCCKHE SIBICHISI

11.15

Vcronp30BaThk NpH peLICHUH yIeOHBIX 33124 COBpEMEHHbBIE HH(POPMAIIOHHBIE TEXHOJIOTHH IS
MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIlMA ¥ MPEACTABICHHUS Y4eOHOH ©  HaydHO-
NOMYJISIPHOM ~ WHGOpPMAllUK, TOJXYYCHHOH W3  Pa3lUYHBIX HCTOYHUKOB, KPUTHYCCKU
AHAJIM3UPOBATH NOITY4YaEMyI0 HH()OPMAIUIO

11.16

OOBACHATH MPHUHIUIIBI JIeUCTBUS MalllrH, HpI/I60pOB n TCXHHUYCCKHUX YCTpOﬁCTB; pasindaTb
YCJIOBUS UX 0€30IacHOr0 UCIIOJIL30BAHMS B MOBCEIHEBHOM KU3HU

11.17

HpI/IBOIII/ITI) OpUMEPLI BKIIaJa pOCCHﬁCKHX u 3apy66)KHI)IX y‘IéHBIX-(bI/BI/IKOB B PA3BUTUC HAYKH,
B 00BSICHEHHE IIPOLECCOB OKPYKAIOUICTO MHpPA, B pa3BUTUC TEXHUKH 1 TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpETUYECKUE 3HAHHA 1O (PU3MKe B MOBCEAHEBHOM KHM3HU UL 00CCHICUCHHUS
0e30MacHOCTH TpH OOpaICHUH C IPUOOPAMHU U TEXHUYESCKUMH YCTPONCTBAMU, /ISl COXPAHCHHS
3JI0POBbsI M COOJIFOICHHUSI HOPM KOJIOTHUYECKOr0 TIOBEICHHsSI B OKPYXKAIOLIEH cpejie

11.19

Pabotate B rpymnme ¢ BBHITOJHEHWEM pA3NUYHBIX COLHAIBHBIX PONICH, IUTaHUPOBAaTh padoTy
TPYNIbL, PAalMOHATIBHO PpaclpefeNsiTh OO0S3aHHOCTH M IUIAaHUPOBAaTh  JIGSTENFHOCTH B
HECTaHJApTHBIX CUTYallUsX, aJEKBaTHO OLEHMBATh BKJIAJ KaKIOr0 M3 YYaCTHUKOB TPYMIIbl B
pelIeHne paccMaTpUBaeMOi MPOOJIEMEI

MNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA




10 KJIACC

Kon
paznena

Koxa npoBepsiemoro
3jJIeMeHTa

OU3NKA 1 METOJIbI HAYYHOI'O ITO3HAHMA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

11

dusuka — Hayka o mpupoje. HaydHpie METOABI MO3HAHHS OKPYXKAIOIIETO
mupa. Ponp 3KchepuMeHTa W TEOPHM B MpOIECCE ITO3HAHHS HPHUPOIBL
DKCHepUMEHT B (hU3HKE

1.2

MogenupoBanue (HU3NICCKUX SBJICHHA W TpoleccoB. HaydHbIe THIIOTE3BI,
Odusndeckne 3aKOHBl M TEOPHH. ['paHMIBI NPUMEHUMOCTH (HU3UUECKUX
3akoHOB. [IpuHIn coorBercTBUsl. Poib 1 MecTo Pu3MKH B PopMUPOBaHUH
COBPEMEHHON Hay4yHOW KapTUHBI MHpa, B NPAKTUYECKOH NeATETHbHOCTH
moaei

MEXAHIKA

2.1

KMHEMATHUKA

211

Mexannueckoe aBuxkeHue. OTHOCUTENBHOCTb MEXaHUUYECKOIO JBMIKEHMSL.
Cucrema otcuéra. TpaekTopus

212

[Tepemenienne, CKOpOCTh (CpemHsIA CKOPOCTh, MTHOBEHHAsE CKOPOCTb)
Y YCKOPEHHE MAaTepHUaIbHON TOYKH, WX MPOCKIIMA HA OCH CHCTEMBI KOOP-
quHaT. CloXKeHUe MePEMENICHUN U CII0KEHUE CKOPOCTEr

2.13

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJHHEWHOe aBkeHHe. [ paduku
3aBHCHUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, IyTH W IIepEeMEIlCHHUS
MaTepUaNbHOI TOUKHU OT BPEMEHHU

214

CBo06oaHOE majieHne. Y CKOpeHHne CBOOOTHOTO Ta/ICHUS

2.15

Kpuponuneitnoe nprkenre. PaBHOMEpHOE NBIDKEHHE MATEPUATEHON TOUKH
M0 OKPYKHOCTH. VYTJIOBas CKOpPOCThb, JHHEIHas CKOpocTb. Ileprmon
1 yactoTa. L{eHTpocTpeMuTeNnbHOE YCKOPeHHE

2.16

TexHudeckue YCTpOWCTBA: CIMAOMETP, [BWKEHHE CHApAIOB, LIETIHBIE
U pEMEHHbIE Neperaun

2.1.7

[IpakTuueckue padoTsl. U3MepeHre MrHOBEeHHOM ckopocTu. MccnenoBanue
COOTHOIIEHUS MEXY MyTSIMH, IPOHICHHBIMU TEJIOM 3a MOCJIEN0BaTEIbHBIC
paBHbBIE IPOMEXYTKHM BPEMEHU IIpU PaBHOYCKOPEHHOM JABMKEHUM C
HayaJlbHOM CKOpPOCTHIO, paBHOM Hymio. M3ydeHue ABMKEHMS IIapuka B
BSI3KOM ®UAKOCTH. M3yueHne IBMKEeHUs Tesa, OpOIeHHOT0 TOPU30HTAIIEHO

2.2

JMHAMUKA

221

[Ipuamun  otHocutensHOCTH  ['amunest.  Ilepselii  3akoH  HproToHa.
WNHepuumanbHble CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHIun cynepno3umnuu Cus

2.2.3

Bropoli 3akoH HproTOHa AJisi MaTEepUANIbHON TOYKM B HHEPLHUATBLHON
cucteme orcuéra (MCO). Tperuii 3akoH HploTOHa ansi MarepHaIbHBIX
TOYEK




Kon

Kon nposepsiemoro

IIpoBepsiemble 31€eMeHTHI COAEPKAHNS

pasaenaa 3JIEMEHTa
224 3akoH BcemupHoro TtsaroreHus. Cmina Tspkectd. IlepBas KocMmudeckas
o ckopocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH 'yka
Cuna tpenus. Cyxoe Tpenne. Cuiia TpEeHUS! CKOJIBKEHHUSI M CHJIA TPEHUS
2.2.6 nokosi. Koaddumuent tperns. Cunia CONpOTUBIICHHS MTPU ABHKCHUY TEa B
KUJIKOCTH HJIH Ta3e
2.2.7 [ToctymarenpHOE U BpamaTeabHOE IBIKEHHE a0COIFOTHO TBEPIOTO Telia
228 MOMEHT CHIIBI OTHOCHTEIIFHO OCH BpamieHus. [lmedo cuiibl. Y CIOBHS
o paBHoBecus TBEp0ro Tena B UCO
929 TexHuUecKkHe  yCTPOWCTBA: MOJIIUITHAKY, JIBWKEHHE HCKYCCTBEHHBIX
CIIyTHHKOB
[MpakTrueckue paboOThl. M3yueHne JBWKEHUS Opycka IO HaKIOHHOW
TUTOCKOCTH TIOJ ACHCTBHEM HECKOJBKHMX CWII. McciienoBanue 3aBHCUMOCTU
2.2.10 CWJI YIIPYTOCTH, BO3HUKAMOMIKX B Ae)OPMHUPYEMOH NPYKHHE H PE3UHOBOM
oOpasme, OT BemuuuHBl X Aedopmanuu. MccrmemoBanue —yCIIOBHI
paBHOBeCHs TBEPIOTO TEIA, HMEIOIIETO OCh BPAIICHHS
3AKOHbBI COXPAHEHN B MEXAHUKE
931 Nmmynbe MatepuanbHOW TOUKH, CHCTEMBI MaTepUaibHBIX Touek. MMimynbe
o CHUJIBI U I3MEHECHUE UMITYIIBCA Tella
2.3.2 3akoH coxpaneHus ummyiabca B UCO. PeakTBHOE IBHKCHHE
233 Pa6ota crs
234 MOIIIHOCTE CUJIBI
935 Kunetnaeckas SHeprus MaTepHaIbHON TOYKH. Teopema
o 0 KHHETHYECKOM SHEpPrum
[orenumaneHast sHeprus. [loTeHnmanbHas SHeprus ympyro aedopMmu-
23 2.3.6 pOBaHHOH TpyXWHEL. [loTeHIMaNbHAS YHEPrUsl Tela BOIHM3HM MOBEPXHOCTU
3emin
[oreHnmaneHple ¥ HENOTCHIUANbHBIE  cWibl.  CBsi3b  pabOTHI
2.3.7 HETIOTCHIIMATBHBIX CHJI C M3MEHCHHEM MEXaHHYECKOH JHEPTHH CHCTEMBI
TeJ. 3aKOH COXpaHEeHHsI MEXaHWYECKON SHEPTUn
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS!
239 TexHu4eckne yCcTpONCTBA: ABMKEHHE PAKET, BOAOMET, KOMED, MPYKUHHBIA
MUCTOJNIET
[MpakTrueckue paboThl. 3ydeHue CBS3M CKOPOCTEH TeNl TMPU HEYNpPYyroM
2.3.10 ynape. McciienoBanue cBs3u pabOTHI CHJIBI ¢ U3MEHEHHEM MEXaHHUYECKOU
SHEPTUU Tela
3 MOJIEKYJISIPHA S ®U3UKA Y TEPMOJIMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOW TEOPHU
OCHOBHEIC TIOJIOKEHHST MOJICKYJIIPHO-KHHETHYECKOI Teopun. bpoyHoBCcKOe
31 311 newkeHne. Juddysus. XapakTep JBWKEHHS W B3aMMOJCHCTBUS YACTHIIL
' BeIecTBa
312 Mogenu CTpoeHHs Ta30B, XHIKOCTEH W TBEPABIX TEN W OOBICHEHHE

CBOICTB BEIECTBA Ha OCHOBE DTHUX MOJIEIEH




Kon

Kon nposepsiemoro

IIpoBepsiemble 31€eMeHTHI COAEPKAHNS

pasaenaa 3JIEMEHTa
3.1.3 Macca monekyn. KomuuectBo Beriectsa. [loctosiHHas ABoraapo
314 TemnoBoe paBHOBecue. Temmepatypa u e€ m3mepenue. [llkana Temmepatyp
o Llenbcus
315 Monens uneanbHOTO Tra3za. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETH-
o 4ECKOM TEOPUHU UIEATBLHOIO ra3a
316 AOCOIOTHas TeMIlepaTypa Kak Mepa CpeqHed KUHETHYSCKOW SHEPrHH
o TEIUIOBOTO JBIDKCHHMS dacTul] ra3a. lllkana remneparyp Kenssuna
3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akoH [lanbrona
318 l'azoBrle 3akoHBL. M30mpomeccsl B HACATBHOM Tra3e € MOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: U30TEPMa, U30X0pa, U300apa
3.1.9 TexHUYeCcKHe yCTPOHCTBA: TEPMOMETP, OapoMeTp
[MpakTrueckue padotel. U3MepeHrne mMacchl BO3AyXa B KIIACCHOW KOMHATe.
3.1.10 UccnenoBanue  3aBHCUMOCTH  MEXKAY  MapaMeTpaMHd  COCTOSHHS
pa3peKEeHHOro ra3a
OCHOBbI TEPMOIMHAMUKU
391 Tepmonnnamuyeckasi cuctema. BHyTpeHHsIs1 SHEpTUsl TEPMOAUHAMHUYECKON
o CHCTEMBI U CIIOCOOBI €€ H3MEHEHHUSI
322 KommuectBo Temmotsl m pabora. BHYTpeHHSIE 3HEprust OJHOATOMHOTO
- HIeaTbHOrO Ta3a
Bunpl  Temmonepenayn:  TEIUIONPOBOTHOCTh, KOHBEKIWS, H3ITy4YCHHUE.
3.2.3 TermnoéMkocTs Tena. YaenbHas TEIUIOEMKOCTh BellecTBa. Pacuér Koiu-
9YecTBa TEIUIOTHI IIPH TEIIIoNepeiade
[lepBbrit  3axkoH  TepMoguHamuku. [IpuMeHeHHMe TeEepBOro  3aKOHA
32 3.24 TEPMOAMHAMUKNA K H3omporeccaMm. ['paduueckas wHTepHpeTarysi padoThI
' rasa
TennoBele  mammubpl.  [IpUHOWNBI  JEACTBUSA  TEIUIOBBIX — MAIIHH.
395 [IpeoOpa3zoBaHust dHEpruM B  TEIJIOBBIX MamuHaX. Koaddumuent
- noniezHoro aeiictus (nanee — KIIJ) termnoBoit mamuuel. Lukn Kapao u
ero KITJI
326 Bropoii 3akoH TepmoauHaMuku. HeoOparuMocTh TpoIeccoB B TPUPOJE.
- TennoBkie ABUTATEN. DKOIOTHYECKIE TIPOOIIEMBI TEIIOIHEPT € THKH
397 TexHUYeCKHE YCTPOMCTBA: IBUTATENIb BHYTPEHHETO CropaHwusi, OBITOBOM
- XOJIOUIILHUK, KOHAULMOHED
3.2.8 [paktudaeckue padoTel. Vi3MepeHne yaeapbHOH TeIIOEMKOCTH
AT'PET'ATHBIE COCTOSHMA BEHIECBA. ®A30BBIE ITEPEXOIbI
331 [MapooOpazoBanue M KoHAeHcanus. VcmapeHwe W KumeHHWe. YenbHas Te-
s IUI0Ta MapooOpa3oBaHusl. 3aBHCUMOCTh TEMIIEPATYPHI KUIICHHS OT JaBICHHUS
3.3.2 AOCONIOTHAS M OTHOCUTEIIbHAS BIYKHOCTH BO3yXa. HackIeHHbIH ap
3.3 333 Teépmoe Tteno. Kpucrammmveckue u amopdHble Tena. AHHU30TPONHUS
h cBoMcTB KpucTtaiwos. XKuakue kpuctamibl. COBpeMeHHbIE MaTepHallbl
334 [InaBaeHue ®  KpUCTAUIM3ALUSA. YAeNbHAs  TEIUIOTa  IUIABJICHUSL.
e Cy6naumanus
3.35 YpaBHEeHHE TEIIOBOro OanaHca




Kon

Kon nposepsiemoro

IIpoBepsiemble 31€eMeHTHI COAEPKAHNS

pasaenaa 3JIEMEHTa
TexHUUYECKHE YCTPOWCTBA: THTPOMETP H  IMICUXPOMETP, KaJopuMeTp,
3.3.6 TEXHOJIOTMM TIOMYYCHUS COBPEMEHHBIX MATEpUAIIOB, B TOM YHCIIE
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
3.3.7 [TpakTrueckue paboTsl. I3MepeHre BIaKHOCTH BO3IyXa
4 QJIEKTPOIMHAMUKA
QJIEKTPOCTATUKA
411 DnekTpu3anus Tei. DIeKTPUIeCKuid 3apsi. J[Ba Buia SIEKTPHUESCKUX 3apsiIOoB
412 [IpoBOAHUKY, TUIIEKTPUKH U MOTYIIPOBOTHUKU
4.1.3 3aKOH COXpaHEHUsI AIEKTPHUIECKOTO 3apsaa
4,14 Bsaumogeiicteue 3apsanoB. 3akoH Kynona
415 Onekrpudyeckoe moie. Hanpsok€HHOCTH anekTpuueckoro mois. ITpuHimm
o cynepro3unun. JInHUK HaPsHKEHHOCTH DIIEKTPUIECKOTO ITOJIS
416 Pabora cunm anektpoctatmueckoro moins. Ilorennuman.  PasHocTh
4.1 o MOTEHIINAIOB
417 [IpoBOgHHMKN M OUAJICKTPUKH B IOCTOSHHOM OJIIEKTpHUYECKOoM mome. [lu-
o 3IEKTPHYECKAsk HPOHHUIIAEMOCTh
418 Onektpoémkocth. KoHmeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHCH-
o caTopa. DHeprus 3apsKeHHOTo KOHIeHcaTopa
TexHMUECKHE YCTPONCTBA: SMEKTPOCKOI, 3JIEKTPOMETp, IEKTPOCTATUIEC-
419 Kasg 3allnTa, 3a3eMIICHHE JJIEKTPONPHOOPOB, KOHAEHCATOP, KCEPOKC,
CTpYWHBIN PUHTEP
4.1.10 [paktuaeckue padoTel. Mi3MepeHne 3MeKTpOEMKOCTH KOHICHCATOPA
TIOCTOSHHBIN SJIEKTPUYECKHI TOK. TOKH B PA3JIMYHBIX CPEJIAX
421 YCnoBus CyIIECTBOBAHHS MOCTOSHHOTO IEKTPHYECKOro ToKa. McTouHuKH
o toka. Cuia Toka. [ToCTOsHHBIH TOK
4.2.2 Hanpsokenue. 3akon OMa 1 y4acTKa Lenu
4.2.3 DIIEKTPUUYECKOE COMIPOTHBIICHUE. Y AETbHOE CONTPOTHBIICHHUE BENIECTBA
4.2.4 [MocnenoBaTenpHOE, MAPAIIENFHOE, CMEIIAHHOE COSTMHEHUE MTPOBOIHUKOB
4.2.5 Pabora snextpudeckoro Toka. 3akoH [xoysst — Jlenna
4.2.6 MONIHOCTh 3JIEKTPUIECKOTO TOKA
anekTpoaBwkymas cwia (manee — 3JIC) m BHyTpEeHHEE CONPOTHUBIICHHE
4.2.7 WCTOYHHMKA TOKa. 3akoH OMa Ui TIOJIHOW (3aMKHYTOM) BJIEKTPHYECKOM
4.2 nernn. KopoTtkoe 3aMmbIkanue
428 DOJNEeKTPOHHAs MPOBOAMMOCTh TBEPIBIX METAJUIOB. 3aBHCHMOCTH COIPO-
- TUBJICHUS METAJUIOB OT TeMIeparypbl. CBepXIpOBOAUMOCTb
429 DNEeKTPUUYECKUI TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB
HonynpoBogauku.  CoOCTBeHHass W NPHMECHAas  IPOBOJUMOCTB
4.2.10 MOTYIPOBOTHUKOB. CgoiicTBa p-n mepexona. [MoxympoBoHUKOBEIE
prOOpPHI
4211 ONEeKTPUYECKUN TOK B DJICKTPOJHMTAX. DJIEKTPOIUTHYICCKAS JUCCOIHAIIMSL.
o DJIEKTPOIH3
4212 OnekTpuyecknii Tok B ra3ax. CaMoCTOSTEIbHBIA W HECAMOCTOSATEIbHBINA

paspsana. PaznuyHbie THUIIBI CAMOCTOSATEIHHOTO paspsaaa. Mounnus. ITnazma




Kon

Kon nposepsiemoro

IIpoBepsiemble 31€eMeHTHI COAEPKAHNS

pasaenaa 3JIEMEHTA
TexHu4eckre yCTPOWCTBA: aMIIEPMETP, BOJBTMETpP, PEOCTAT, MUCTOUYHUKH
4213 TOKa, DJICKTPOHATPEBATEIbHBIC MPHOOPHI, AJIEKTPOOCBETUTEIBHBIC TIPH-
OOpBI, TEPMOMETpP COMPOTUBJICHUS, BaKyyMHBIH IHOA, TEPMUCTOPHI W
(oTOpE3UCTOPHI, MOTYIPOBOTHUKOBEIH JHOJ, TATbBAHUKA
[TpakTrueckue paboTel. M3ydeHne CMEIMaHHOTO COSTUHEHHS PE3UCTOPOB.
4.2.14
Usmepenne DJIC ucTOYHMKA TOKA U €0 BHYTPEHHETO CONPOTHUBIICHHMS.
Habmonenwue siektponusa
11 KJIACC
Kox Kon
S NMpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COIePKAHUS
3JIEMEHTA
4 OJIEKTPOJJMUHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMATHUTHAS MTHAYKINA
431 [TocTosinable MarHuThl. B3anMoieiicTBrE MOCTOSTHHBIX MarHUTOB
MarnutHoe mone. Bektop MarHuTHOW uWHAYKOUH. IlpuHiun cymep-
43.2 no3uiuu. JluHuu MarHuTHON uHAyKUuH. KapThHa JMHUA MarHUTHOM
WHAYKLUY OIS TIOCTOSHHBIX MarHUTOB
MarnuTHOoe 1ToJjie MPOBOJHUKA ¢ TOKOM. KapTuHa nuHMIA 10N AJTMHHOTO
4.3.3 MPsIMOTO MPOBOJHUKA W 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH
¢ TokoM. OnbIT Dpcerena. BzanMopaeiicTBre MPOBOTHUKOB C TOKOM
434 Cuna Amrepa, e€ MOJlyJIb U HAaIIPaBJICHHE
435 Cuna JlopeHua, e€ MoAynb W HampaBieHue. [IBUKeHUE 3apsKeHHOM
YaCTHUIIBI B OJTHOPOTHOM MarHuTHOM mone. Pabota cuibl Jlopenia
4.3 4.3.6 SIBieHUE PNEKTPOMArHUTHOM HHAYKLIUU
4.3.7 [ToTok BekTOpa MAarHUTHON MHAYKIIUU
4.3.8 OAC urnykuu. 3aKoH 3JIeKTpOMarHuTHON unaykunu dapanes
439 BuxpeBoe nsnektpuueckoe mone. OJIC HHAYKIMHM B TPOBOIHHKE,
JBWOKYILIEMCS TIOCTYNATEeIbHO B OTHOPOJHOM MarHUTHOM I10JI€
4.3.10 [IpaBumno Jlenmna
4311 WnayktuBHOCTD. SIBienne camounaykiuu. 3C caMOMHIIyKIIH
43.12 DHeprus MarHuTHOTO TTOJIS KaTyIITKH C TOKOM
4.3.13 DNeKTPOMarHUTHOE T10JIe
4314 TexHWYeCKHe  YCTpOMCTBA: IIOCTOSHHBICE  MAarHUTBHI,  3JEKTPOMArHHTHI,
AIIEKTPO/IBUTATEIIb, YCKOPUTEIH SJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS 11€4b
4.3.15 [MpakTrueckue paboThl. U3ydeHne MarHUTHOTO TOJS KaTyIIKA C TOKOM.




Kon

Kon NMpPoBePsSieMOro IIpoBepsieMbIe 3JIeMEHTHI COIEPKAHUS
pasieqa 3JJE€MEHTAa
HccnenoBanue neWcTBHS IOCTOSHHOTO MarHHUTa Ha pPaMKy C TOKOM.
HccnenoBanue siBIEHUS AIEKTPOMATHUTHON WHIYKIIAU
5 KOJIEBAHI U BOJIHbI
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHU S
511 KonebarenpHast cucrema. CoOomHbie koneOanus. [apMoHHMYecKHe
o kosebanus. [lepuon, yactora, ammuntyaa u hasza koyedaHui
512 IIpyxuHHBIM MasTHUK. MaTeMaTu4eCKUi MasiTHUK
513 VYpaBuenue TaPMOHUYECKUX KOJIeOaHHI. Kunemarnueckoe
o Y IMHAMUYECKOe OMMCaHue KoJe0aTeIbHOTO JBMYKEHUS
[IpeBpamieHne SHEpruM NP TapMOHUYECKHMX KosebaHusx. CBs3b
5.14 aAMIUTATYJBI KOJIeOAHUI MCXOHOW BEMYMHBI C aMIUTUTYAaMU KoJeOaHUi
€€ CKOPOCTH U yCKOPEHHUs
KonebatenpHblii KOHTYp. CBOOOJHBIC SJIEKTPOMArHUTHBIC KoJicOaHUS B
5.1.5 ueanbHOM KoJieOaTeIbHOM KOHTYpe. AHAIOTUSA MEXKAY MEXaHUYECKUMH U
AJIEKTPOMArHUTHEIMHE KoJiebanusmu. @opmyina Tomcona
5.1.6 3aKOH COXpaHEHUsI SHEPTHH B UICaIbHOM K0JIeOaTeIIbHOM KOHTYpE
51 517 BoinyxneHHsle MexaHuueckue kojeOaHusi. PesoHanc. Pe3onaHcHas
KpHBas. BEIHYXICHHBIE 3JICKTPOMAarHUTHBIC KOJICOaHusL.
5.1.8 [TepemenHbii TOk. CHHYCOMIANbHBIN TEPEMEHHBIN TOK.
519 MOomHOCTh TEPEMEHHOT0 TOKA. AMIUTUTYJHOE U JIEHCTBYIOIIEE 3HAYECHUE
o CHJIBI TOKA M HANPSDKEHUS
Tpancdopmarop. [IpousBoacTBo, nepenava u MOTPeOICHHE SCKTPUIECKON
5.1.10 SHEPTUU. OKOJOTWYECKHE PHUCKH IPU MPOU3BOACTBE DICKTPHUECKOMN
o sHepruu. KymbTypa HCIOIB30BaHUS DICKTPOIHEPTHH B ITOBCEAHEBHOMN
KU3HH
5111 TexHudeckune ycTpoiicTBa: ceficMorpad, 3JIEKTPUYCCKUN 3BOHOK, JIMHUM
o 3JIeKTpoIepenay
[Ipaktuueckne paboThl. MccnenoBanue 3aBUCHMOCTH IEPHOAA MAaIIbIX
5112 KoJIeOaHui Tpy3a Ha HUTH OT JUTMHBI HUTH U Macchl rpy3a. MccnenoBanue
o MEPEeMEHHOr0 TOKa B LENM U3 MOCIEA0BaTeNIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U PE3UCTOPa
MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHBI
591 MexaHnuueckue BOJHBI, ycloBHs pacmpocTpaHenus. Ilepuon. CkopocTb
o pacrpocTpaHeHHs U JUIMHA BOJHEL. [lonepednsie 1 IpoJOIbHBIEC BOJIHBI
5.2.2 Wutepdepenimst u mudpakiyss MEXaHHISCKAX BOJIH
523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemMOp 3Byka
592 ONEeKTPOMAarHUTHBIE BOJHBL ~YCJOBUS H3IYyYCHUS JICKTPOMATHUTHBIX
5.24 BOJIH. B3aumHas opueHTanus BeKTOpoB E, Bu v B 31eKTpoMarHUTHOM
BOJIHE B BaKyyMe
CpoiicTBa  JJEKTPOMATHUTHBIX  BOJIH: OTPaXKCHUE, MpeJoMJIeHUE,
5.25 nospu3anys, audpakuus, narepdeperius. CKOpoCcTh AMEKTPOMATHUTHBIX
BOJIH
5.2.6 [kana 3MeKTPOMArHUTHBIX BOJIH. [IpMeHEHUE IIEKTPOMAarHUTHBIX BOJH B




Kon

Kon NMpPoBePsSieMOro IIpoBepsiemble 371€eMeHTHI COAEPKAHNS
pasieqa 3JJE€MEHTAa
TEXHHKE U OBITY
597 [TpuHIHITEL pamuocBsI3u U TEJIEBUICHHSL. Pagmomoxanus.
o DIIEeKTPOMArHUTHOE 3arPs3HEHHUE OKPYKAIOIIEH CPE/IbI
TexHuyeckue yCTpoilcTBa: My3bIKaJbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBast
528 JIMarHOCTHKA B TEXHHUKE W MEIUIIMHE, paaap, paluonpruEMHHUK, TEICBU30D,
aHTeHHa, tenedon, CBU-neun
OIITUKA
531 [IpsmonuHeliHOEe pacmpocTpaHEHHE CBeTa B OJHOPOAHON cpexae. Jlyd
o cBeTa
539 OTtpaxeHrue cBeTa. 3aKOHBI OTpakeHUs cera. [locTpoeHne n300pakeHuil B
o TIOCKOM 3epKajie
533 [penomienne cBeta. 3aKOHBI MPENOMJICHUST CBeTa. AOCOJIIOTHBIA TOKa3aresb
o MIPETOMJIICHHUS
534 [Nonnoe BHyTpeHHee oTpakeHue. [IpenenbHbIil yroyl MOJHOTO BHYTPEHHETrO
o OTpakKeHUs
5.35 Hucnepcus cera. CroxHbIN cocTaB Oenoro cera. [[per
Cobuparomiue U pacceuBarolive JuH3bl. ToHkas jnuH3a. POKycHOe pac-
536 CTOSIHWE W ONTHYecKas Cuiia TOHKOH JMH3BL. [locTpoeHne u3oOpakeHuit
o B cOOMparommx ¥ paccenBaromux JuH3aX. DopMymna TOHKOH JIMH3HL
53 VYBenuyenue, qaBaeMoe JTMH301
' 5.3.7 [Ipenenpl NPUMEHUMOCTH TEOMETPHUUECKOW ONITHKA
Untepdepenmust ceera. KorepeHTHBIE MCTOYHUKH. Y CIOBHS HAOIOICHUS
5.3.8 MaKCHMyMOB M MHUHHUMYMOB B HWHTEP(QEpPEHIIMOHHOH KapTHHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakums ceeta. Judpaknuonnas pemérka. YclIoBUE HAOIIOICHUSL
5.3.9 TJIABHBIX MaKCUMYMOB IIpH MaJeHHA MOHOXPOMATHUECKOTO CBeTa Ha
TU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Monapuzanus cBera
TexHuYeckne yCTPOHCTBA: OUKH, Jyma, (QoToanmapar, NPOCKIIMOHHBIN
5.3.11 ammapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AM(paKIHOHHAsS
pelérka, moisapous
[IpakTryeckue pabotsl. 3mepeHue MOKa3aTesst TIPEIOMIICHHSL.
5.3.12 HccnenoBanne cBOMCTB M300paxkeHUid B NMH3aX. HabOmrogeHne aucnepcuu
cBeTa
DJIEMEHTHI CIELIMAJILHOM TEOPUU OTHOCUTEJILHOCTU
['panunbl NIpUMEHUMOCTH KiaccHuyecKod MexaHuku. IlocTynaTel Teopuu
6.1 OTHOCHTEIIFHOCTH: MHBAPHAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHIUI OTHOCUTEIFHOCTH DWHIIITEHHA
6 6.2 OTHOCUTENBHOCT OIHOBPEMEHHOCTH. 3aMeJlIeHHe BpeMEHH U COKpa-
' [ICHUE JTHHBI
6.3 DHEprus ¥ UMITYJIBC CBOOOTHOM YaCTHUIIBI
6.4 CBsi3b MacChl C PHEPTUEH W HMMITyJbCOM CBOOOJHON YacTUIbL. DHEPrus

IIOKOs CBOGOHHOﬁ YaCTHIIbI




Kon

palzfgfna NMpPoBePsSieMOro IIpoBepsieMbIe 3JIeMEHTHI COIEPKAHUS
3JJE€MEHTAa
7 KBAHTOBAS ®U3NKA
JIEMEHTBI KBAHTOBOW OIITHUKH
711 ®oronbl. Popmyna I[lnanka cBs3M SHEPruM (OTOHA C €ro YacTOTOM.
OHeprus u uMnyibc GpoToHa
712 Otkpeitre u uccnenoBanue Gporodddexra. OnpiTel A.I'. CroneroBa. 3ako-
HBI poTodddekTa
7.1 713 VYpaBuenue Ditnmreiina mus gortorddekra. «KpacHas rpanuna» ¢Goto-
addekra
7.1.4 Hasnenue ceera. Oneitel [1.H. JleOeneBa
7.1.5 XUMHUUeCKOe NENCTBUE CBETA
716 Texuuueckue ycTporcTa: (OTOIIEMEHT, (HOTONATUHK, CONHEYHAs OaTa-
pest, CBeTOTNOA
CTPOEHME ATOMA
791 Monens atoma Tomcona. OnbiTel Pezepdopaa 1o ucclieToBaHUI0 CTPOCHUS
atoma. [ImanerapHast Mozenb aToMa
ocrynater bopa. Uznydenue u noriomeHne GOTOHOB MpU MEPEXoe aTo-
7.2.2 Ma C OJTHOTO YpOBHsI 3HEpruu Ha Jpyroi. Bumel criektpoB. CriekTp ypoB-
HEeW SHEPTUU aToMa BOJ0POJa
7.2 703 BonnoBeie cBoiictBa uwactuu. Bonuel ne bpoiina. KopnyckynspHo-Bod-
HOBOH jayanu3M. J{udpakiiyst 2JIeKTPOHOB Ha KpUCTaIaxX
794 CIOHTaHHOE W BBIHYXJICHHOE M3ITydeHUE. Y CTPOMCTBO U MPUHIUI PabOTHI
nasepa
795 TexHUYecKre YCTPOWCTBA: CIIEKTPAJILHBIA aHaU3 (CIIEKTPOCKOM), J1asep,
KBaHTOBBIA KOMITBIOTED
7.2.6 [IpakTrueckue padboTsl. HabmoneHre TMHEHYATOTO CIIEKTpa
ATOMHOE A 1PO
7.3.1 MeTo/bl HaOIFOICHUS ¥ PETUCTPAIMH DJIEMEHTAPHBIX YaCTHIL
OTtkpeiTie pamuoakTuBHOCTH. OBITEI Pesepdopaa mo omperneneHuoo co-
7.3.2 CTaBa paguoakTUBHOro wu3nmydeHws. CoiictBa ambda-, Oera-, ramma-
W3IydeHUs. Biusinue pagnoakTHBHOCTH HA KHUBBIE OPTaHI3MBI
733 OTkpeITHE POTOHA U HelTpoHa. Hykinonnas moxens siapa ['elizenOepra —
Wpanenko. 3apsaa aapa. MaccoBoe uncio sapa. M3oTomns
734 Anbda-pacman. DNeKTpOHHBIH W TO3UTPOHHBIA Oera-pacman. ['amma-
7.3 u3Ny4yeHue. 3aKOH paAHMOaKTUBHOIO pacrnaaa
7.3.5 DHeprus CBsI3W HYKJIOHOB B spe. SnepHbie cuibl. Jledekt Macchl spa
7.3.6 SAnepuble peakuuu. JleneHue U CUHTES SAEp
737 Anepusiit peaktop. Tepmosimepubiii cuuTe3. [IpoOiieMbl W TIEPCHICKTHBBI
SIIEPHOM SHEPTeTUKH. DKOJIOTHYECKHE aCTIEKTHI SIIEPHOM SHEPTreTUKH
738 OneMeHTapHble 4acTHIbl. OTKpbITHE TO3UTpoHA. DyHIaMEHTAIbHBIE
B3aNMOJCHCTBHSA
73.9 TexHuyeckue ycTpoiicTBa: 103UMETp, KaMepa BuiibcoHa, snepHBId peax-

TOp, aToMHasi boMba




Kon

Kon NMpPoBePsSieMOro IIpoBepsiemble 371€eMeHTHI COAEPKAHNS
pasieqa 3JJE€MEHTAa
7310 [Ipaktugeckue pabotel. MccenoBanne TPEeKOB dYacTHIl (IO TOTOBBIM
o ¢dororpadusim)
OJIEMEHTBI ACTPOON3UKU
8.1 Bun 3é3nnoro HebGa. Co3Be3nusi, sipkue 3BE3MBI, MJIAHETHI, UX BUAMMOE
' JBUKEHUE
8.2 Conneunas cuctema. [Inanets! 3emMHON Tpynmbl. [InaHeThI-TUTAHTHI U UX
' CIIyTHUKH, KapJIUKOBbIE MJ1aHeThl. Maiibie Tesia COTHEUHOW CUCTEMBI
8.3 Counre, potocdepa u atmocdepa. CoHeUHAss aKTUBHOCTh
8.4 Uctounuk sueprun ConHLa U 3BE3]
3BE31bl, MX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETHUMOCTb, PaIUYyC,
8.5 TeMIIepaTypa, X B3aUMOCBs3b. [luarpamma «CrieKTpajbHbIA KIacC — CBETH-
' MOCTb». 3BE3MBl IJIABHOM IOCIEA0BATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbY JUIsl 3BE3]] ITIaBHOM I10CIJIEI0BATEIbHOCTH
8 8.6 Buytpennee ctpoenue 3BE31. COBpeMEHHBIE MMPEACTABICHHS O IPOHCXOXK-
' JeHuu ¥ 3Boftoly CofHLA U 3BE3[1. DTarbl XKU3HU 3BE3]
Mnineunsiit [Iyte — Hama T'amaktuka. CrmpanbHas cTpykrypa [NamakTukwy,
8.7 pacnpexnenenue 3BE3a, raza W nbuid. Ilonmoxenue m nwxenue ConHLa
B ['amaktuke. [Litockas u cepudeckas moJCUCTEMBI [ aakTHKU
8.8 Tumnel ramaktuk. Paguoramaktuku u KBazapbel. YEpHBIE OBIPHI B SApax
' rajJakTUK
Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa006ma. PasOeranue
8.9 raakTuk. Bo3pact m paanyc BcenmeHHnoil, Teopust bosbmoro B3pbiBa.
Mopens «ropsiueil Beenennoi». PennkroBoe usnydeHne
8.10 MacmtabHass crpykrypa Bceenennoi. Mertaranaktuka. Hepeménnbie
' po06JIEMbl ACTPOHOMUH

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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