MUWHHUCTEPCTBO NPOCBEIEHUA POCCUNCKOM ®EJEPAILIUU
MunucrepcTrBo oopazoBanus KaJuHuHIpaackou o01acTu

Angmunuctpanusa MO "CpeTtiioBcKkUii ropoackoit okpyr"

MBOY COLI Ne 1

PACCMOTPEHO COI'JIACOBAHO YTBEPXKJIEHO
PykoBoautens IIpencenatens Hupekrop
MO yuuteneit MaTeMaTHKU, METOAMYECKOTO COBETA MBOY COII Ne 1

¢u3uky u nHGOpMATUKU

N.B. Bunnuk JI.B. PakoBuu T.B. epranosa
[Ipotokon Ne 09 [Ipotokon Ne 07 IIpuka3z Ne 311
oT «19» mrous 2025 r. oT «20» mroust 2025 r. oT «23» mroust 2025 r.
r

JoKyMeHT nognucaH 31eKTPOHHOW NOANUCEID

Brnageneu: depraHoBa TaTbsHa BacunbesHa

Oupektop

MYHUUWMNANBHOE BKOOXXETHOE OBLEOBPA3OBATEJIIbHOE YUPEXAOEHWE
CPEOHAA OBLLEOBPA30OBATEJIbHAA LLKOMNA Ne 1

CepTudukar:

238667C463FD2D791DD6B7D03C2FD3C5

Cpok genctaua c 07.08.2024 go 31.10.2025

\I‘Io,u,nmcaHo: 16.06.2025 07:57 (UTC)

PABOYAS ITPOI'PAMMA
(ID 6680338)
y4eOHOro npeamMera
«DPu3nka. bazoBbIM YPOBEHb»
s ooyuaroniuxcs 10-11 knaccos

r. CBeTabIi
2025 r.



HOACHUTEJBHAA 3AIINCKA

[Iporpamma no ¢gusuke 6a30BOro ypoBHSI Ha YpPOBHE CpeAHEro oOiero oopa3soBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHH M TpeOOBaHUU K pe3yibTaraM OCBOCHHS OCHOBHOM
obOpa3zoBaTenbHONU mporpammel, mnpeactaBieHHbIx B ®I'OC COO, a Takke ¢ y4éTom
dbenepanbHOil pabouell mporpaMMbl BOCIUTAHUS M KOHLEMIMHU TPETOJaBaHUs y4yeOHOTro
npeamera «®uszuka» B oOpasoBaTelnbHBIX opranuzanusx Poccuiickoit denepanum,
peanu3yIonmx OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Conepxkanue mporpaMMmbl no (pu3uKe HampabiieHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTuHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOyueHun ux (u3MKe Ha
0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IIEITEILHOCTHOTO noaxoaa. [lporpamma no ¢usuke
cootBercTByeT TpeboBanusiM OGI'OC COO K miIaHUpPyEeMbIM JTUYHOCTHBIM, IIPEIMETHBIM U
MeTaIpeAMETHBIM pe3yJibTaTaM O0y4eHHMs], a TAK)KE YUUTHIBAET HEOOXOAUMOCTh peanu3aluu
MEXIPEIMETHBIX CBSI3el (PU3UKHU C €CTECTBEHHO-HAYUHBIMU YUEOHBIMU TIpeMeTamMu. B Helt
OMpENENSAIOTCS OCHOBHBIE 1I€JIM H3y4yeHus (U3UKM Ha YpOBHE CpEAHEro oOIlero
o0pa3oBaHusi, IUIAHUPYEMbIE pe3yJbTaTbl OCBOEHUS Kypca (U3MKHU: JIMYHOCTHBIE,
MeTarnpeaMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAET:

e I[UJJAHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (hU3MKU Ha 0a30BOM YPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YJIBTATHI IO T01aM O0YUYEHUS;
e cojepkaHue yueOHoro npeamera « Ou3nkay 1no rogaMm oOydeHwusl.

du3nka Kak Hayka O HamOolsiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTyIAas B KaueCTBE
y4eOHOro mnpeaMera B UIIKOJIE, BHOCHUT CYIIECTBEHHBI BKJIAJ B CHCTEMY 3HAHHU 00
okpy»aromeM mupe. LIKonbHbIN Kype (QU3HKH — CUCTEMOOOPA3yOLIUi 1JI1 €CTECTBEHHO-
HAy4YHBIX YYEOHBIX NPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
W SIBJIICHUN, W3ydaeMbIX XHMHEH, Ouoyorueid, gusnydeckoi reorpadueid m acTpOHOMUEH.
Hcnonp30BaHne U aKkTUBHOE NpUMEHEHHE (PU3MUECKHX 3HAHWM OINpeAeNsieT XapakTep U
pa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTUH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJYyYE€HHs] HOBBIX MaTEpPHAJIOB C 33JaHHBIMHU CBOMCTBaMHU U JIpyrux. M3yuenue
(Gbu3MKN BHOCHUT OCHOBHOU BKJIaJl B (DOPMHPOBAHHME €CTECTBEHHO-HAYYHON KapTUHBI MHpPa
oOyyJaroruxcsi, B (GOpMHUpPOBAaHWE YMEHUN TPUMEHSATh HAyYHBIH METOJ TO3HAHUS TIPH
BBITIOJITHEHUU UMU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca Qu3uku A ypOBHSI CpEAHEro OOIIero oOpa3oBaHMs MOJOXKEH Psij
uJel, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIMUIIBI €0 MOCTPOEHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBJIIETCS JJOTUUYECKH 3aBEPILIEHHBIM,
OH COJICPKUT MaTepHuas U3 BCeX pas3/iesioB (PU3MKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOM,
TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW Marepuan Kypca (UMK 00beIUHEH
BOKPYT (u3mueckux Teopuil. Begymum B kypce siBisieTcs: GopMUpOBaHUE MPEACTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE€  peanuzaiusi  npeanosnaracT — MCIMOJb30BaHUE
T'YMaHUTAPHOTO MOTEHLHaNa (PU3NYECKON HAayKHU, OCMBICIEHHUE CBS3U Pa3BUTUS (PU3UKH C
pPa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTUYECKUMU
npodiaemMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usuku mnpeamnosaraetr 3HaKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTWYECKUX TMPHIOKEHHH W3YYSHHBIX TEOPUH U
3aKOHOB.

Hoes skonocusayuu peannu3yeTcss NOCPEACTBOM BBEJIECHHS 3JIEMEHTOB COJEpP)KaHMS,
MOCBSIIIEHHBIX 3KOJOTHYECKUM IIPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJIOTMH, a Takke O0O0CyXJAeHus MpoOJieM  pallMOHAIBHOTO
IPUPOAOIIOIb30BAHUS M IKOJOTMYECKON O€30IIaCHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMH Kypca (PM3UKH Ha YPOBHE CPEeIHEro 0011ero oopa3oBaHus
ABIISIIOTCS (pU3ndeckue Teopun ((HopMHUpPOBAHUE MPEACTABICHUN O CTPYKTYype MOCTPOCHHUS
¢usnyeckoil Teopuu, posid (yHIAMEHTAJIbHBIX 3aKOHOB W MPUHLUIIOB B COBPEMEHHBIX
IpEeCTaBICHUAX O IPUPOJIE, PaHULIaX TPUMEHUMOCTH TEOPH, 1151 OMMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IesTENbHOCTHBIN MOAX0 B Kypce (PM3UKHM peaqu3yeTcsl Ipexae BCEero 3a
CU€T OpraHu3aly SKCIEPUMEHTAIBLHON JAesTenbHOoCTH oOydaromuxcs. s 6a3oBoro
YPOBHSI Kypca (U3UKH — 3TO HCHOJIb30BAaHHE CHUCTEMBbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTa0OPaTOPHBIX padOT, KOTOPhIE B IporpamMme 1o (pusuke oObeTUHEHBI B
OOLIMIl CIHCOK YYEHHMYECKHX NPAaKTHUECKUX padoT. BplneneHne B yKa3aHHOM IE€pedHe
1a00paTOpHbIX pabOT, MPOBOJMMBIX Uil KOHTPOJS UM OLIEHKH, OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTEJIbHOIO IpoLecca UCXOAS M3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHaueHus: kabuHera ¢usuku. Ilpu sToM oOecreunBaeTcsi OBIaJeHHE OOYYAIOIIUMUCS
YMEHUSIMH IPOBOJIUTH KOCBEHHBIE W3MEPEHUs], UCCIEOBAHUS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMUMH U IOCTAHOBKY OIBITOB IO IPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHHME YAENSETCS PELICHUIO0 pAacdETHBIX U KaueCTBEHHBIX 3ajad. Ilpu
9TOM JJIsl pacY€THBIX 33/1a4 IPUOPUTETOM SIBIISIIOTCS 337]a4U C SIBHO 33JJaHHOW (pU3HUYECKOU
MO/IENbI0, O3BOJISIOLIUE IPUMEHITh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOIO
pasziena Kypca, Tak U UHTETpUpysl 3HAHUSI U3 Pa3HbIX pas3zenoB. s KaueCTBEHHBIX 3a7a4
NPUOPUTETOM SIBISIFOTCS 3afaHusl Ha OOBSICHEHWE TPOTEKaHUs (HU3MUECKUX SIBICHUUA U
IPOLIECCOB B OKPY KAIOUIEH KU3HU, TpeOyrolne BbIoopa pru3nyeckoi MOJENH ISl CUTyaluu
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecreueHn0 yueOHOro mpoiiecca 0a30Bblil ypOBEHb Kypca (PU3UKU HAa YPOBHE CPEIHETO
oO1ero 00pa3oBaHMsl TOJKEH U3YYaThCs B YCIOBHIX MIPEAMETHOTO KabMHeTa (PU3UKH U B
YCIIOBUSX HWHTErPUPOBAHHOTO KaOWHETa IpPEeIMETOB €CTECTBEHHO-HAy4YHOIro ULuKia. B
KaOuHeTe (U3MKU JIOJDKHO OBITh HeoOxoaumoe jaaboparopHoe 00OpyJIOBaHUE st
BBITMIOJTHEHHSI YKa3aHHBIX B MpOrpaMMe Mo (PHU3MKE YUYEHUYECKHX MPAKTHUYECKHX padoT U
JEMOHCTPALIMOHHOE 000pYJOBaHUE.



JleMoHCTpallMOHHOE 000pyAOBaHHE (POPMHUPYETCSI B COOTBETCTBHM C IMPUHLHUIIOM
MUHUMAJIBHON JOCTATOYHOCTH U O0ECNIEYMBAET MOCTAHOBKY MEPEUYUCICHHBIX B IPOrpaMme
10 (pU3MKe KIHOYEBBIX JEMOHCTPALUN JI UCCIIEI0BAHUS N3YYaeMbIX SIBICHUI U IPOLECCOB,
SMIIMPUYECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHU.

JlabopaTopHoe 000pyAOBaHME ISl YYEHUUECKUX MPAKTHUECKUX paboT (opMHUpYyETCS B
BUJIE TEMATHYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCS B PACUETE OJJHOTO KOMILUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1a00paToOpHOro 0O0OpYyIOBaHMS AOJKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM MCIOJIb30BaHUHU aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ U(POBBIX TaOOPATOPUIA.

OCHOBHBIMU LIENSIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMupOBaHHE HHTEpeca M CTPEMJICHUS OOy4alouMxcsi K HAyYHOMY H3YUYEHHUIO
IPUPO/JIbI, PA3BUTHE UX UHTEIJIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e pa3BUTHE TMPEACTAaBICHUM O HAyYYHOM METOJ€ TMO3HaHUiA U (OPMUPOBaAHUE
UCCJIEI0OBATEILCKOTO OTHOIIEHHS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysibTaTa M3yuyeHUs OCHOB CTPOCHUS
MaTepuH U (PyH/IaMEHTAJILHBIX 3aKOHOB (DH3HKHU;

e (opMUpOBaHUE YMEHUN OOBICHATH SIBICHUS C UCIIOJIb30BAHUEM (PU3NYECKUX 3HAHUU U
HAyYHBIX JI0KA3aTEJbCTB;

e (opMUpOBaHUE NPEJICTABICHUM O posik (U3MKU JUIsl pa3BUTHUSA APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX Lenei 00ecreunBaeTcsl pelieHneM CIEIYIOMMX 3a7a4 B IpoLecce
U3y4eHUs Kypca (pU3MKM Ha YpOBHE CpEIHEro 00IIero 00pa3oBaHus:

e IPUOOpPETEHUE CUCTEMBI 3HAHUN 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, 3IEKTPOAMHAMUKY, KBAHTOBYIO
(U3MKY U 37IEMEHTBI aCTPO(U3UKH;

e (opMUpOBaHHE YMEHUH MPUMEHATh TEOPETUUYECKHUE 3HAHUS U1 OOBICHEHUS
(¢u3nyeckux SBIECHUN B MPUPOAE U Ul MNPUHATUS NPAKTUYECKUX PEIIECHUN B
IIOBCEHEBHOM JKU3HU;

e OCBOEHHE CIIOCOOOB PEILIECHNUS PAa3IMYHbIX 33/]a4 C IBHO 3a/1aHHOM (PU3MUECKON MOJIETIBIO,
3a/a4, MOAPa3yMEBAIOUIMX CAMOCTOSATEIbHOE co3laHue  (U3UYECKOM  MOJenH,
aJICKBAaTHOM yCJIOBUSIM 33/1a4H;

e [IOHMMaHUE (PU3MYECKUX OCHOB M MPHUHIIMIIOB JEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

e OBJAJICHUE METOJAaMU CaMOCTOSATEIHHOTO IUIAHMPOBAHUS W NPOBEICHUA (DU3UUECKUX
AKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETAaluy HHPOPMALIUU, ONPEIETIEHUS JOCTOBEPHOCTH
NOJIYYEHHOT'O pe3yibTaTa;

e CO3/IaHUE€ YCIIOBUU JJI Pa3BUTHUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
NEeSATEIbHOCTH.

Ha wusyuyenue ¢usuku (0a30Bblii YpOBeHb) Ha YPOBHE CpeaHero o00mero
oOpa3zoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hexew), B 11
KJacce — 68 yacoB (2 yaca B HeeJI10).



[Ipensiaraemplii B mporpamme o (pusuke nepedyeHb JadbopaTOPHBIX M MPAKTUYECKHUX
paboT SBISIETCSI PEKOMEH/IOBAaHHBIM, YUYUTENb JI€JAaeT BbIOOP MpPOBEIEHUS Ja0OpaTOPHBIX
padoT U ONBITOB C YUETOM MHAMBUAYAIBHBIX OCOOEHHOCTEN 00yYaArOIINXCS.

COILEPKAHUE OBYUEHUA

10 KIIACC

Pa3znen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — HayKa o npupoae. Hayunbie MeToIbl TO3HAHUS OKPYKarolero Mupa. Posib
AKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue (U3MYECKUX SBICHHM ¥ TMPOIECCOB. HaydyHbie THIIOTE3HI.
®dusnyeckue 3aKOHBI U TEOPHUH. [ paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHImm
COOTBETCTBHS.

Pons u mecto pusuku B popMuUpOoBaHMU COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B
MIPAKTUYECKOU JIEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu

AHanoroBsie ¥ U(PPOBHIE U3MEPUTEIHHBIE MPUOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABmkeHrHE. OTHOCUTEIBHOCTh MEXAHMYECKOrO ABMKEeHUA. Cucrema
orcué€ra. Tpaekropus.

[Tepemertienune, CKOpOCTh (CpeaHsIsl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHUE
MaTepuaIbHOW TOYKH, UX MTPOEKIMU HA OCU CUCTEMBI KOOpAUHAT. CII0KEHUE TTepEMENICHUN
Y CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOINHENHHOE ABMKeHue. [ paduku 3aBucuMocTn
KOOPAWHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIIECHNS] MATEPUAIIBHON TOYKHA OT BPEMEHMU.

CBoOomHOE TIafeHne. Y CKOpeHre CBOOOTHOTO TTaCHUS.

KpuBonuneintHoe nBukeHue. [[BMKEHHE MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
MIOCTOSHHOM IO MOJYJIIO CKOPOCTBIO. YTIIOBAasi CKOPOCTb, JIMHEMHAsT CKOPOCTh. llepnon u
gacToTa oopaienus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHUuecKkre YCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CIUJIOMETP, IABUKECHHE
CHAPSAOB, LCTIHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogens cucTeMbl OTCUYETA, MIUTIOCTPALIAS KHHEMATUUECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeoOpazoBanue TBUKEHUI C UCIIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Hab6nronenue nprxenus tena, OpoIieHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaICHUsI.

Hanpasnenue ckopocTu Mpu ABUKEHUH IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol



N3ydyeHrne HEpaBHOMEPHOTO IBUKEHUS C LIEBIO ONPEACICHNS] MTHOBEHHON CKOPOCTH.

HUccnegoBanne  COOTHOLICHUST MEXAY MOYTSMH, NOPOUAEHHBIMM TEIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JIBUKECHHH C
Ha4aJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHne nBUKEHHUS IIAPHUKA B BI3KOU )KUIKOCTH.

Nzyuenue aBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpyHmmn otHocutensHOCTH ['anmunes. Ilepseiii 3akoH Herorona. MHepumnanbHble
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3uiuu cui. Bropoit 3akoH HeroToHa s
MaTepUaIbHON TOUKH. Tperuit 3akoH Her0TOHA 1151 MaTepHaIbHBIX TOYECK.

3akoH BcemupHoro taroreHus. Cuna tsixectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (1Mokosi, CKoJibkeHus1, kaueHust). Cuna tperusi. Cyxoe TpeHue.
Cuna TpeHUS CKOJBKEHUS U cwia TpeHus mokos. Koaddumuent tpenusa. Cuma
CONPOTHBJIEHUS MPU JBUKEHUU Teja B )KUJAKOCTH WJIHU Ta3e.

[TocTymarensHOE U BpamaTeasHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpalleHus. [lnedo cumibl. YcinoBus paBHOBECHS
TBEPIOIO TEJIA.

TexHuueckne yCTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHHUE: MOAIIUITHUKH, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLIUH.

CpaBHeHHE MacC B3aUMOIEHCTBYOIINX TEIL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CcuiL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT JedopMariui.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOIBEME U MAICHUU.

CpaBHeHUE CHII TPEHUS MOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. BUabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Nzydenne nBuxeHust Opycka 1o HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmMarum.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

Nmvnynbc MaTepranbHOM TOUKH (TEJa), CHCTEMbI MaTepUaATbHBIX TOUEK. IMITyIIbC CUITBI
Y U3MEHEHUE UMITYJIbCa TeNA. 3aKOH COXPAaHEHUSI UMITYJIbCa. PEakTUBHOE JBHXKEHUE.

Pabota cuiibl. MOITHOCTH CHJIBI.



Kunernueckast sHeprus mMaTepuaabHON TOUKU. Teopema 00 U3MEHEHUU KHHETUYECKOU
SHEPTHUH.

[TorenumansHas »sHeprus. [loTeHuuanbHas »Heprus ynpyro aehopMUpPOBAHHOU
npyuHbl. [loTeHInanpHas 3Heprus Tenaa BOJIU3M NOBEPXHOCTH 3€MJIH.

[ToTeHnmanbHble U HEMOTEHIMATbHBIE CUIIbI. CBA3b PabOThl HEMOTEHIUABHBIX CHJI C
W3MECHEHUEM MEXAHUYECKOM SHEPTUM CUCTEMbI TEJ. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPrHUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOrUCTBA U MPAKTUYECKOE NPUMEHEHUE: BOJIOMET, KONEDP, MPYKUHHBIN
MIACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon moTeHIIMANIBHON YHEPTUN B KHHETUYECKYIO U O0OpaTHO.

Yuenuueckuii sxcnepumenm, 1a6opamopusie pabomul

N3yuenue abCOMOTHO HEYNPYTroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHMYECKOW HPHEPruu Teya Ha
IIPUMEPE PACTSKEHUS PE3UHOBOT'O KIyTa.

Pasznes 3. MouiekyisipHasi (PM3HKA M TEPMOJAMHAMHMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU M HUX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe — aBwxkenue. uddysua. Xapaktep  ABWKEHUS U
B3aUMOJICHCTBUS YaCTHI] BelecTBa. MOAENIN CTPOCHUS Ta30B, KUAKOCTEU U TBEPABIX TEI U
00BbsICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojienieid. Macca U pa3Mepbl MOJEKYII.
KomnuectBo Bemectna. [loctostHHass ABorajipo.

TertoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUHU
uJeanbHOro rasa. AOCOJIIOTHAsE TeMIeparypa Kak Mepa CpeHed KMHETHUYECKON IHEpruu
TEIUIOBOTO JBMKEHMS vactul] ra3a. lllkama temmeparyp KenbBunHa. ['a30Bble 3aKOHBI.
VYpaBuenue Menneneesa—Knanelipona. 3akon JlansToHa. M30mpoiiecchl B WaeaaibHOM ra3e ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM  BemiecTBa. [ paduueckoe MpeacTaBICHUE H30IMPOIIECCOB:
H30TEepMa, H30X0pa, u3obapa.

TexHuueckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JAUCKPETHOE CTPOEHHUE BEIIeCTBa, (QoTorpaduu MOIEKyI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 110 1U(GY3UN KUAKOCTEN U ra30B.

Monens 6pOyHOBCKOTO ABHKCHHS.

Mopaens onsita llITepHa.



OnbIThI, JOKA3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOIEHCTBUS.

Monens, nurocTpupyronas npupoay JABJIEHU ra3a Ha CTEHKH COCYIa.

OMnBITHI, WIUTFOCTPUPYIOIIUE YPABHEHNE COCTOSTHUAS UIEATBHOTO T'a3a, N30MPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopmsie pabomol

Ornpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEpPEHUN 00bEma
KOMHATBI, TABJICHUSI U TEMIIEPATYPhl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKTY ITApaMETPAMM COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuxku

TepMoauHamMuueckasi cucrema. BHyTpeHHsIs1 SJHEPTHUS TEPMOJIUHAMUYECKON CUCTEMBI U
cnocobsl €€ wu3MeHeHus. KomnnyectBo TemyoTel U paboTa. BHyTpeHHsAs 3Heprus
OJTHOATOMHOI'0 MJIEAJBHOrO rasa. Buabl Teruionepenayu: TEIIONPOBOIHOCTb, KOHBEKIIMS,
u3JlydeHue. Y JeiabHas TeII0EMKOCTh BelecTBa. KonuecTBo TemIOThl NpH TEIIonepeiaye.

[Tonsitue 06 amuabatHom mporiecce. [lepBoiil 3akoH TepmoanHamuku. [IpumeneHue
MIEPBOT0 3aKOHA TEPMOJAMHAMUKH K H3oIMporieccaM. [ 'paduyeckas nHTEppeTanus padoThl
rasa.

Bropoii 3akon TepmoauHamuki. HeoGpaTuMocTh MPOIIECCOB B MPUPO/IE.

TeroBbie MarmuHbl. [IpuHIUTBI HEWCTBUS TErUIOBBIX MamuH. [IpeoOpa3zoBaHus
OHEPTUU B TEIUIOBBIX MamnHax. KoaduimeHT mone3Horo nenlcTBusi TEMIOBOW MAIlIWHBI.
Hukn KapHo m ero kod(puIMEHT MOJE3HOTO ACHCTBUA. DKOJOTUYECKHUE MPOOIEMBI
TEIUIOPHEPTETUKHU.

TexHu4YecKkre yCTpPONCTBA M MPAKTUUYECKOE MPUMEHEHHE: JIBUTAaTEllb BHYTPEHHETO
cropanusi, ObITOBOI XOJOIUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHenne BHyTpeHHEN SHEPTUM Tejla MpU COBEPIICHUH PaOOThI: BBUIET MPOOKU M3
OYTBUIKH TOJ] IEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(dupa B JaTyHHOU TpyOKe MyTEM
TpeHust (BUACOIEMOHCTPAIIHS).

N3menenune BHyTpeHHEH SHEpIrun (TeMIlepaTyphl) Tea Mpu Terionepeaye.

OnpIT M0 auabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTATENs] BHYTPEHHErO CrOpaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3MepeHnue yaenpHON TEII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn geuwyecmea. Pazoevie nepexoonl

[lapooOpazoBanne u koHjaeHcauus. HWcmapenue wu kunenue. AOCONIOTHas U
OTHOCUTEJbHAs  BJIAXHOCTh  BO3JAyXa. HacellleHHBII map. YaelbHas  TeioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucramnumueckue u amopduble Tena. AHM3OTPONUS CBOICTB
kpuctaiuioB. Kunkme  kpuctamibl. CoBpeMeHHblE  Marepuanbl. llnaBneHue n
KpUCTaJUIM3anus. Y AelbHas TeroTa miasiaeHus. Cyonumarus.

YpaBHeHue TEII0BOro 0anaHca.



TexHuueckne yCTpOWCTBa M MPAKTUUYECKOE MPUMEHECHUE: TUTPOMETP U MCUXPOMETD,
KUIOPUMETP, TEXHOJOTHM TMOJYYECHHSI COBPEMEHHBIX MaTE€pUAIOB, B TOM YHCIE
HAaHOMAaTEPHUAIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBOMCTBa HACBIIIECHHBIX MTAPOB.

Kurnienue npu noOHMKEHHOM JaBIICHUMU.

Cnoco0bl u3MEepeHUs BIAXKHOCTH.

Ha6nronenne nHarpeBanust v MIIaBJIEHUS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUuCTaJIoB.

Yuenuueckuii 3xkcnepumenm, 1ab6opamopusie pabomul

N3mMepenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DnekrpoauHaMuka

Tema 1. Inekmpocmamuxa

DneKkTpu3amus Tela. ODJeKTpuueckui 3apsia. JlBa BUIA DJIESKTPUUECKUX 3apsiJIOB.
[IpoBOAHUKH, IUAJAEKTPUKKA W TOJYNPOBOJHUKH. 3aKOH COXPAHEHHS JJICKTPUUYECKOTrO
3apsna.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeuyHbId JJIEKTPUYECKUN  3apsl.
DnekTpudeckoe moiie. Hanpssk€HHOCTh deKTpuyeckoro mofis. [IpuHuun cynepno3uiuu
AJIEKTpUYECKUX moJier. JInHuu HanpsHKEHHOCTHU AJIEKTPUUYECKOTO TIOJIS.

Pabora cun »snekrpocraruueckoro mnojisa. llorenmuan. Pa3HoOCTh MOTEHIMAIIOB.
[IpoBogHUKM U  AUAPNCKTPUKU B  DJIEKTPOCTaTHYECKOM moJie. JudyexkTpuyeckas
MPOHUIIAEMOCTb.

DnekTpoE€MKOCTh. KoHeHcaTop. DIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOPa. DHEPTHS
3apsSHKEHHOTO KOHJIEHCATOopa.

TexHu4yeckre yCTpONCTBA U MPAKTUUECKOE MPUMEHEHUE: IEKTPOCKOII, JIEKTPOMETD,

3JIEKTPOCTATHUYECKAS 3aIIuTa, 3a3€MJIEHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KOIMPOBAJIbHBIN aIapar, CTPYUHBIN IPUHTED.
Jlemoncmpayuu

Y CTpPOUCTBO U MPUHIHUI IEHUCTBUS SJIEKTPOMETPA.

B3auMmopericTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JI€ 3aPSKEHHBIX TEl.

[IpoBOITHMKH B 3JEKTPOCTATHYECKOM MOJIE.

DJIeKTpoCcTaTUYECKasl 3alluTa.

JIM3IIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOWMIAAX IJIACTHH,
PacCTOSIHUS MEXK/1y HUMU U TUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOr0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannuwiii 21ekmpudeckuii mok. Toku é paznuunplx cpedax



DIJIEKTPUYECKUI TOK. YCJIOBUSI CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKa. VMCTOUHMKM
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspxkenue. 3akon Oma 1 yyacTka LENu.

DIIEKTPUIECKOE CONIPOTHUBJICHUE. Y nenvHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEINHEHUE TTPOBOIHUKOB.

Pabora anextpuueckoro Toka. 3akoH J[xoyns—JIenna. MoOIHOCTh 3JIEKTPUYECKOTO
TOKA.

DIIEKTPOJIBMKYIIASI CUJIa M BHYTPEHHEE COMPOTUBJIEHHUE UCTOYHUKA TOKA. 3aKoH Oma
JUIs1 TIOJTHOM (3aMKHYTOM) 31eKTpuueckoil enu. KopoTkoe 3amMmbIKaHue.

DJIEKTPOHHAsT MPOBOJMMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH COMNPOTHUBICHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIPOBOJUMOCTb.

DIIeKTpUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TomympoBoguuku. CoOCTBEHHass W MPUMECHAsl MPOBOJUMOCTH TMOIYTPOBOTHUKOB.
CaoticTBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPHOOPHI.

DJIEKTPUYECKH TOK B PacTBOpax M paciuiaBax 3JIEKTPOJHUTOB. DJIEKTPOIUTHUYECKAs
JUCCOIUAIIMS. DIEKTPOJIHU3.

DneKTpudecknii Tok B razax. CaMOCTOSITENbHBIA M HECAMOCTOSITEIbHBIA pa3psl.
Momnus. [1na3ma.

TexHuueckne yCTpPOWCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaTr, UCTOYHUKH TOKA, AJIEKTPOHATPEBATENIbHbIE MPUOOPHI, DIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN U011, TaIbBAHHKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HaNpPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBIECHUS LWIMHAPUYECKUX MPOBOJHHMKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOr0 CEYEHU U MaTepHraa.

CmenaHHoe COeIMHEHNE POBOJHUKOB.

[IpsiMoe n3MepeHue ANEKTPOABIKYILEN cHlbl. KOpOTKOE 3aMbIKaHHE IraJIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBHCUMOCTb CONPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psia ¥ MPOBOJAUMOCTS BO31yXa.

OJIHOCTOPOHHSIA TPOBOAUMOCTD TUOA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yueHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue dIEKTPOABMKYIIEH CHJIBI MCTOYHHMKA TOKa M €ro BHYTPEHHErO
COITPOTHUBJICHUS.

HaGmronenue anexrposusa.

MexknpeaMmeTHble CBS3H



N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBIAETCS C yU4ETOM
COJIEpXKATENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcamMH MaTeMaTHUK{, OUOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTUHU.

Meorcnpeomemnvle nonsimusi, CBA3aHHbIE C U3YYEHHUEM METOJIOB HAyYHOI'O MO3HAHMUSA:
SBJICHHE, HAy4HbIN (DaKT, runoresa, (u3nUecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOIEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHHe CUCTEMBbl ypaBHEHWH, JuHEHHas (¢QyHKUMsd, napadona,
runepbona, ux rpaduku U CBOICTBa, TPUTOHOMETPUUYECKHUE (PYHKIMH: CHUHYC, KOCHUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOCKLIUU
Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

Buonocusa: MexaHuueckoe ABIDKEHHE B JKUBOM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHuM3MOB (BHJABI TeEIUIONEpeaadd, TEIJIOBOE pPaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: JTHCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE AaTOMOB W MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KXUAKOCTEH U TIa30B,
IIEKTPUYECKHUE CBOMCTBA METAIIOB, JIEKTPOJIMTHYECKAs JUCCOLUALINS, FaIlbBAaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHHE JBUKEHUH C MCIOIb30BAHUEM MEXaHU3MOB, YU&T
TPEHUSI B TEXHUKE, MOAIIUITHUKH, UCTIOJIB30BaHUE 3aKOHA COXPAaHEHUS UMITYJIbCa B TEXHUKE
(pakera, BOIOMET U IpyrHe), IBUTaTeb BHYTPEHHET O CropaHus, HapoBasi TypOuHa, ObITOBOM
XOJIOMWIIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU MOJYyUYEHUS COBPEMEHHBIX MaTepuajoB, B TOM
YliCJie HAHOMATEpUAaJOB, U HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, HIIEKTPOHArpeBaTesIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Pa3znen 4. JnekTpoauHaMuKka

Tema 3. Mazcnummnoe nose. I1eKmpoMazHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuTHl. B3anmoaeicTBHE MOCTOSHHBIX MarHUTOB. MarHUTHOE IOJIE.
Bekrop marnutHOM wuHAyKimu. [IpuHuMN cynepno3uiuy MAarHUTHBIX IOJeW. JInHumn
MarHuTHOW MHAYKIMH. KapTuHa TMHWI MarHMTHOW MHIYKIMH I1OJIS IOCTOSHHBIX MAarHUTOB.

MaruutHoe 1noJie IpOBOJHHMKA ¢ TOKOM. KapTrHa TMHUM MHAYKIUA MAarHUTHOTO MOJIA
JJIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIIKH C TOKOM.
OnbiT Opcrena. BzaumoieiicTere NIpoBOJHUKOB C TOKOM.

Cuna AmMnepa, €€ MOJyJIb U HAITPaBJICHUE.

Cuna JlopeHna, €€ mMoAylb W HampaBlieHUE. J[BH)KEHUE 3apsyKEHHOM 4YacTHUIIbl B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuibl JlopeHiia.

SIBiieHne BIEKTPOMArHUTHOM MHAYKIMHU. IIOTOK BEeKTOpa MarHUTHOW HMHAYKIIWH.
DJIEKTPOABMKYIIAS CUJIA MHAYKIWA. 3aKOH JIEKTPOMAarHuTHOW HHAyKuuu Papazes.



Buxpeoe anexrpuueckoe mosie. IIEKTPOABMKYIAA CUJIa UHAYKIMA B MPOBOJHUKE,
JBHKYIIEMCS TOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NupykTuBHOCTS. SIBNEHHE CAMOMHAYKIHUU. DJIEKTPOABMKYILAS CUIIA CAMOUHYKIIUU.

DHEprusi MAarHUTHOTO TIOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHndeckne YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE. IOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHIL], WHIYKIXOHHAS
1€Yb.

Llemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE IEKTPOHHOTO My4YKa MATHUTHBIM TOJIEM.

JIuHUM UHAYKIUYA MarHUTHOTO TOJISL.

B3aumopericTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa HA HOHBI JJIEKTPOJIUTA.

SIBrieHnE 3EKTPOMArHUTHON MHIYKLUH.

[IpaBuno Jlenua.

3aBUCHUMOCTh  BJIEKTPOJBHXKYILIEH CHUJIbI HHIYKIMU OT CKOPOCTH HM3MEHEHUS
MAarHMTHOT'O MOTOKA.

SIBneHre cCaMOMHAYKIUU.

Yyenuueckuii sxcnepumenm, 1ab6opamophsie pabomol

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

Uccnenoanune neicTBUSI HIOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBICHUS JIEKTPOMArHUTHON UHAYKINH.

Pa3znen 5. KoJsieOanusi 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHbLE KOJ1EOAHUA

Konebarenbras cucrema. CBOOONHBIE MeXaHWYECKHE KoyieOaHUs. ['apMOHHMUYECKHE
konebanus. Ilepuon, wacrora, ammuutyna u ¢asza konedanuil. [IpyKUHHBII MasTHUK.
MaremaTuuecknii MasTHUK. YpaBHEHHE TapMOHHMUYECKHX Kojebanuii. [IpeBpamienue
OHEPTUU TIPU TAPMOHUYECKUX KOJICOaHUSAX.

Konebarenbupiii koHTYp. CBOOOMHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B HICATTLHOM
KoeOaTelbHOM KOHTYpe. AHAJIOTHUA MEXAY MEXaHWYECKUMU W DJIEKTPOMATrHUTHBIMH
koneOanusimu.  @Popmyna TomcoHa. 3akOH COXpaHEHUS DHEPTUU B HJICATLHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromux KoneOaHUAX. BBIHYXIEHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemennspiii Tok. CHHyCOWIANbHBIM NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKA. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HAIPSKECHHUS.



Tpancpopmarop. [IponsBoacTBO, nepegavya U NOTPEOICHUE HIEKTPUUECKON IHEPTUU.
OKOJIOTUYECKUE PUCKU NPHU MPOU3BOJACTBE IIIEKTPOIHEPruu. KynbTypa HCIONB30BaHMS
JJIEKTPOIHEPTIUH B IIOBCETHEBHOM KU3HHU.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: JIJIEKTPUYECKHHM 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, IMHUM JIEKTPOIIepe1ay.

Llemoncmpayuu

UccnenoBanne  mapaMeTpoB — KoJeOATeNbHOM  cUCTeMBbl  (OPYXKUHHBIA  WIH
MaTeMaTUYECKHUI MasiTHUK).

Hab6monenue 3aryxaronmx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKAECHHBIX KOJIEOAHMIA.

Habmonenue pe3oHaHca.

CBOOOTHBIC AEKTPOMATHUTHBIE KOJICOAHNS.

OcuwinorpamMmbl  (3aBUCUMOCTH  CWJIBI TOKa W HAIpsHKEHHs] OT BpPEMEHH) s
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc nipu mocnenoBaTenbHOM COCIMHEHUH PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH
Y KOHJIEHCATOopA.

Mojenb TMHUY 3IEKTpOoNEpEaayn.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTU TEPHOJIa MabIX KOJIEOAHWW Tpy3a HA HUTU OT JJIMHBI
HUTH U MACCHI Ipy3a.

HccnenoBanne MnepeMEHHOTO TOKa B LENM W3 MOCIEAOBATEIBbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNHbLE 6OIHbL

Mexannueckue  BOJHBI, ycinoBus — pacnpoctpaHeHus. Ilepuon.  CkxopocTtb
pacrpocTpaHeHus U 1juHa BoJHBL. [lonepednsie u mpoaoabHbIe BOHBL. HTEepdepeHius u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3 1yYEHHUS SJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTtanusa BekTopoB E, B, V B anekrpomMarauTHoM BojiHEe. CBOKCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpa)k€HUe, MpesioMiIeHue, nojsipusauus, nudpakius, uareppeperius. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3IeKTPOMAarHUTHHIX BOJIH. [I[pruMeHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBbITY.

[IpyuHUMIIBI PAIUOCBS3H U TENEBUACHUA. Paquomokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHnueckne yCcTporcTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC MHCTPYMEHTHI,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEAULMHE, pajap, paIuONpPUEMHUK, TEIEBU30P,
aHTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu
OO6pazoBaHue u pacIpoCTpaHEHUE MONIEPEUYHBIX U MPOIOTBHBIX BOJIH.



Konebmomeecs Teno Kkak HICTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeoMICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue unteppepeHnu u 1udpakiui MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M 'POMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIATYAOW M YacTOTOH
KOJIEOaHMIA.

HccnenoBanue CBOMCTB AIEKTPOMAarHWTHBIX BOJIH:  OTPAXEHWE, NPEIOMIICHHE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHeiHOE pacHpOCTpaHEHUE CBETA B OJHOPOJHOM
cpene. Jlyu cBera. ToueuHbIN ICTOYHHK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OoTpaxeHus ceta. [locTtpoeHne n300pakeHUil B TIOCKOM
3epKaiie.

[Ipenomnenue cBera. 3aKoHbl MpeloMJIeHUS cBeTa. AOCONIOTHBIM IOKa3aTesb
npesiomienus. [loaHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblid yron MmojaHoro BHyTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oesoro cera. L[Ber.

Cobuparoie M pacceuBarolue JMH3bl. ToHKasg JnuH3a. POKYCHOE pacCTOSIHHE U
onTHYeckass cuiaa TOHKOM suH3bL. [locTpoeHne wu300pakeHUd B COOUpAIONUX W
pacceuBaromux JinH3ax. GopMysia TOHKOM JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKOUN ONTHUKHU.

BonnoBass ontuka. Mnatepdepenunss cBera. KorepeHTHble HMCTOYHUKHU. Y CIOBUS
HAOJIOACHUST MAaKCHMyMOB M MHHHUMYMOB B HHTEP(EpPEHIMOHHOW KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. Judpakiumonnas pemérka. YcioBue HaAOMIONEHUS TJIaBHBIX
MaKCHUMYMOB TP NaJIeHUH MOHOXPOMAaTHYECKOT0 CBETA Ha TU(DPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckne ycTpOWCTBAa U MPAKTHUECKOE MPUMEHEHHE: OYKH, Jiyna, (poroamnmnapar,
IMPOEKI[MOHHBINA anmapar, MHKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, NU(PpaKIUOHHAS
pEIETKA, MOJISIPOULI.

Jlemoncmpayuu

[TpsimoniuHEeliHOE pacnpocTpaHEHUe, OTPAKEHUE U IpesiomyieHre cBera. OnThuueckue
pUOOPHI.

[TonHOe BHYTpeHHEE oTpakeHne. Mojesb CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUI B JIMH3AX.

Mojenu MUKPOCKOIIa, TEJIECKOIIA.

Haobmonenue nunrepdepeniiuu ceera.

HaGmronenue nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[Tomyyenue cnekTpa ¢ HOMOUIBIO PU3MBI.

[Tomyyenue cnekTpa ¢ HOMOUIbIO TU(PPAKIIMOHHON PEIIETKH.



HaGmronenue nossipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
N3mepenne nmokaszaresns mpeaoMICHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHUI B TUH3AX.
HaOnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIBHOI TEOPUH OTHOCUTEIHLHOCTH

['panu1bl NPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [IocTynaThl cienuanbHON Teopuun
OTHOCUTEJIbHOCTU: HWHBApPUAHTHOCTH MOJYJA CKOPOCTHM CBE€Ta B BaKyyMe, MPUHIIMI
OTHOCHUTEJIFHOCTH DHWHINTEIHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aME/IJIEHUE BPEMEHU U COKPAIICHUE JTJIMHBI.

DHEpPrusi ¥ UMIYJIbC PEIISITUBUCTCKON YaCTHIIbI.

CBs13b MacChl C PHEPIUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS MOKOSI.

Paznen 7. KanToBasi pusuka

Tema 1. Jnemenmovl K6AHM OGO ORMUKU

®oronsl. ®opmyna [lnanka cBsizum sHEepruu (HOTOHA C €ro YaCTOTOW. DHEPrus u
UMITyJIbC (POTOHA.

OtkpeiTne u wuccienoBanue @orordpdexra. Omnbitel A. I'. CroneroBa. 3aKOHBI
dorordpdexra. VYpaBHenue OiinmreriHa s dortodddexra. «KpacHas TpaHuIa»
dotorpdexra.

Jasnenue ceera. OnwiTel I1. H. JIebenena.

XUMHUYECKOE NEUCTBUE CBETA.

TexHuueckne yCcTpoicTBa U MPAKTUUYECKOE MpUMEHEHUE: (HOTOIIEMEHT, (POTOAATUHUK,
CoJIHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

dotorpdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHeHEro ¢hoTodddexra.

CBeToanoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopia o paccesiHuro o -yactuil. [Inmanerapnas
mozenb aroma. [locrynarsl bopa. M3nyuenue u nornouieHue GOTOHOB MPU MEPEX0/Ie aToMa
C OJHOTO YPOBHS DHEPIruM Ha Apyroil. Buabsl cnektpoB. CIIEKTp ypOBHEN SHEPrUU aTroMa
BOZOPOJA.

BosHoBskIe cBoiicTBa yactuil. Bonnel ne bpoinsa. KopnyckyispHO-BOITHOBOW Tyaln3M.

CrnoHTaHHOE M BBIHYKJICHHOE WU3JTyUYCHUE.

TexHUYeCcKre YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPajbHbIM aHaIU3
(cmekTpockon), Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mognens onbiTa Pezepdopra.



Ornpenenenre IIMHBI BOJHBI JIa3epa.

HaOnronenue nuHeRyaThIX CIEKTPOB UITYUCHUSI.

Jlazep.

Yuenuueckuii sxkcnepumenm, n1abopamopmsie pabomol

HaOnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe aopo

OKCINEPUMEHTBI,  JIOKa3bIBAIOLUE  CIOXKHOCTh  CTpoeHus  siapa.  OTKpbITHE
panuoaktTuBHOCTU. OmbiTel Pe3epdopna mo ompeneneHuro cocraBa paguo0akTUBHOTO
usnydennsi. CBoiicTBa anbda-, OeTa-, rTaMMa-u3nydeHus. BriusHue paanoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OTtkpeITHE TIpOTOHA W HeWTpoHa. Hykinonnas monens sapa I'eitzenGepra—lBaneHko.
3apsn saapa. MaccoBoe uncio siapa. M30Torsl.

Anba-pacnian. DNEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-usmydeHue.
3aKoH paJuoaKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sipe. SAnepubie cuibl. Jlegekt macch sapa.

S nepuble peakuuu. JleneHne U CUHTES sIep.

SAnepubiii peaktop. TepmosinepHbiii cuHTe3. [IpoGiemMbl M MEPCHEKTUBHI SACPHON
DHEPTETUKH. DKOJOTHUECKUE aCTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Mertoapl HaOMIOACHUS ¥ PETUCTPALIMU SJIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTanbHbIe B3auMOoieHcTBUS. EAMHCTBO u3nyeckoi KapTUHBI MUPA.

TexHu4yeckre yCTpocTBa U MPaKTUUYECKOE PUMEHEHUE: JO3UMETP, KaMepa BusibcoHa,
SJICPHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Hccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusam).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3NKHN

OTtanbl pa3BUTHS acTpoHoOMHUHU. [IpukiagHOe W MHPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMHH.

Bup 3Bé3qH0r0 HeOa. Co3Be3us, SpKUe 3BE3/bI, TUTAHETHI, UX BHIMMOE JIBIDKCHUE.

ConHeuHast cucTeMma.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum CosHiia W 3BE31. 3BE3NBI, HUX
OCHOBHBIC XapaKTEpUCTUKHU. [[Marpamma «CHEKTpaIbHbIA KJIACC — CBETHMOCTBHY». 3BE3JIbI
IJIaBHOM IOCJIECIOBATEIILHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBY» JJISI 3BE31 TJIaBHOM
nocjae0BaTeabHOCTH. BHyTpeHHee cTtpoeHue 3BE3A. COBpPEMEHHBIE IPEJACTABICHUA O
MPOUCXOXKICHUH U 3BOJIIOIMKU COJTHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3I.

Mueunsiii [lyTe — Hama I'anaktuka. [Tonoxenue u aBwxenue CosHia B ['amakTuke.
Tunsl ramakTuk. Paguoranaktuky u kBa3zapsl. YEpHBIE ABIPHI B siApax TAUIAKTHK.



Bcenennas. Pacuiupenne Beenennoit. 3akon Xa06mna. Paz6eranue ranaktuk. Teopus
bousbmioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOieMbl aCTpOHOMHUH.

Yuenuueckue nabnooenus

HaGntonenuss HEBOOPYXEHHBIM IJJa30M C  HMCIHOJIb30BAHUEM  KOMITBIOTEPHBIX
OPWIOKEHUN ISl ONpENESICHUs] MOJOKEHHUsSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBbIE c03Be3A1s1 CeBEpHOro MOJIyLIapysl U IPKHUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro Ilytu.

O0o01marnee NOBTOPpEeHUE

Ponp ¢u3uku M acTpoHOMHUHM B 3KOHOMHYECKOH, TEXHOJIOTHYECKOM, COITMAILHON H
THUECKON cdepax AeaTeTbHOCTH YeIOBEKa, poJib U MECTO (U3MKM M aCTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHHE MHpa, POJIb (PU3NYECKOH Teopuu B (HOPMUPOBAHUU
MPEICTABICHHUIN 0 PU3NUECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJIE.

MexknpeamMeTHblie CBA3U

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kjacce OCyIIeCTBISETCS C y4ETOM
COJIEpKaTENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MAaT€MaTHUKH, OMOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHHU.

Meoswcnpeomemmnule nonamus, CBI3aHHbIE ¢ U3yUYEHUEM METOJOB HAyYHOT'O IMO3HAHUS:
SIBIICHUE, HAY4YHBIN (hakT, rumnoresa, ¢pusnyueckas BEJIMYMHA, 3aKOH, TeOpHsl, HAOII0IeHHE,
SKCIEPUMEHT, MOAEIUPOBAHUE, MOJENb, U3MEPEHHUE.

Mamemamuka: peuieHue CHCTEMbl YPAaBHEHHMM, TPUTOHOMETpUYECKHE (YHKIIUH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO, BEKTOPHI
U UX MPOEKIHH HA OCU KOOPJHHAT, CIOKEHHE BEKTOPOB, IMPOU3BOJHBIE SJIEMEHTAPHBIX
GbyHKUMNA, TPU3HAKKA TO00UST TPEYTOJIbHUKOB, ONpEIeNIeHNE IO TIOCKUX QUryp u
o0bEMa Ted.

buonocus: snexrpudeckue sIBICHUS B KMBOW MpPUPOJIE, KoJieOaTeIbHbIE JIBHIKCHHS B
KUBOU MPHUPOJE, ONTUUYECKUE SBJICHUS B JKMBOW NPUPOJE, NCUCTBUE paJuallid Ha KUBbIE
OpraHU3MBI.

Xumusi: CTPOEHHME aTOMOB M MOJIEKYJ, KpUCTAJIMYECKass CTPYKTypa TBEPIBIX TEll,
MeXaHU3Mbl 00pPa30BaHUsI KPUCTAITMYECKON peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eoepacghus: marHUTHBIE MONIOCA 3€MITH, 3aJI€KU MarHUTHBIX pya, GOTOChEMKA 3eMHOM
MOBEPXHOCTH, IPEACKAZAHUE 3EMIIETPSCECHHI.

Texnonoeua:  NUHUM  DJIEKTpOIlEpeNay,  TEHEpaTop  MHEPEMEHHOIO  TOKa,
JJEKTPOABUTATENb, WHAYKIIMOHHAS I€4b, Panap, PaguONpPUEMHUK, TEIEBU30p, AHTEHHA,
tenedoH, CBU-neub, IpOEeKIIMOHHBIN amnapaT, BOJIOKOHHAsI ONTUKA, COJIHEYHAasi OaTapes.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLLIEI'O OBPA3OBAHU A



OcBoenne yuebHOro npeamera «Ou3nKa» Ha YPOBHE CPEIHEro 00IIero oopa3oBaHMs
(6a30BBI  ypOBEHb) JIOJDKHO OOECIEUHUTh JOCTHKEHHUE CIECIYIOIUX JIMYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeameTa «Du3rkay JOKHBI OTPaXaTh
TOTOBHOCTh W CIHOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBAThCA C(HOPMUPOBAHHOU
BHYTPEHHEW ITO3ULMEN JMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHEHTALNM, IMO3UTHUBHBIX
BHYTPCHHHUX YOEXKJICHHUA, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
00111eCTBa, paCIIMPEHUE )KU3HEHHOTO OIBITA U OMBITA AEATEILHOCTU B POLIECCE PeaTn3aluu
OCHOBHBIX HalPaBJICHUN BOCIIUTATEIbHOM AESITEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKONW TO3UIMU OOYYaIOIMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

NPUHATUE TPATUIUOHHBIX 00IIEYETIOBEUECKIX TYMAHUCTHUYECKUX U JIEMOKPATUIECKUX
IICHHOCTEM;

TOTOBHOCThH BECTH COBMECTHYIO JIEITEILHOCTh B MHTEpECAX TPakITaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbLHON OpraHU3alluig;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMM WHCTUTYTaMH B COOTBETCTBUU C MX
GYHKIMAMYA U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCUMCKON rpakIaHCKON UJIEHTUYHOCTH, TaTPUOTU3MA;

LEHHOCTHOE OTHOILIEHHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSAM POCCHMCKHUX
Y4€HBIX B 0071aCTH QUBUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYyallMI0 W TPUHUMATh OCO3HAHHBIE pEIIeHMUS,
OPUECHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM 4YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO Oy AYILIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs OSCTETHUKY HAy4YHOTO TBOPYECTBA,
npucyiero (pusnyeckoi Hayke;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEpEC K pazindHbiM cepam npodecCHOHAIBHON NESITeNIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOH, YMEHHE COBEPIINATh OCO3HAHHBIA BBIOOp OyIyIIeit
npodeccuu U peain30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TLJIAHBIL;

TOTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTU (PU3UKH Ha
MPOTSKEHUH BCEU KU3HU;



6) 3K0JI0rM4eCcKOro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TIJI00aJBbHOIO Xapakrepa
AKOJIOTUYECKUX MPoOIIieMm;

IJJAHUPOBAHUE U OCYLIECTBIICHUE AEHUCTBUN B OKPYKAIOLIEH CPEle HA OCHOBE 3HAHUS
L[eJIEW YCTOMYMBOIO pa3BUTHsI YEJIOBEYECTBA;

pacUIMpEeHHE OMbITa AEATEIBHOCTH 3KOJIOTMYECKOW HAMNpaBIEHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HAHUM 110 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MTO3HAHMSA:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS (U3UUECKON HAYKH;

OCO3HaHUE ILIEHHOCTH HAyYHOM [EATEeIbHOCTH, FOTOBHOCTHh B IMPOLECCE H3YUYEHUS
(U3HKU OCYLIECTBIATh NPOECKTHYIO M HCCIEA0BATENbCKYIO AESITEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBIC Y4eOHbIC JeHCTBUSA
ba3oBble Jornueckue aeiicTBUs:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U AKTYaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONPENETATH UENU AEATEIbHOCTH, 33J1aBaTh MAPAMETPHI U KPUTEPUHU UX JOCTUKECHUS,

BBISIBJISITh  3aKOHOMEPHOCTHM M MPOTHUBOPEUUS] B PACCMATPUBAEMBIX (PUBHUECKUX
SIBJICHUSIX

pa3pabarbiBaTh IUIaH peEIICHUs MpoOJeMbl ¢ Y4Y4E€TOM aHaldu3a MMEIOIIHUXCS
MaTepUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEIAM,
OLICHUBATh PUCKU MOCIEACTBUN JEATEIBbHOCTH,

KOOPJAUHUPOBATh W BBHIMOJHATH PabOTy B YCIOBUSIX PEaJbHOIO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIICHUE TIPH PEIICHUH )KU3HEHHBIX MMPOOIIEM.
ba3oBble ucciienoBare/ibCKue 1eiicTBUA:

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMU MMOHATHSIMHU U METOIaMH (PU3HIECKON
HayKHU;

BJIQ/ICTh HABBIKAMH YUE€OHO-UCCIICIOBATEIIHCKOM U MTPOCKTHOM ACSITEIBHOCTH B 00JIaCTH
(bu3HUKH, CTOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METOOB PEIICHUS
3a/1a4 (PU3NUYECKOTO COJIep KaHMsl, MPUMEHEHUIO PAa3INYHBIX METOOB MMO3HAHUS;

BJIAJIETh BUJAAMH JIESATEIBHOCTH I10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALINH,
npeoOpa3oBaHUI0 M NMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYyalUsX, B TOM YHWCJE TPH
CO3/IaHUU Y4eOHBIX TPOEKTOB B 001acTH (PU3UKH;



BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJU3HpPOBATh 3aJlayy, BBIJIBUTATh
TUNO0Te3y €€ pEIICHMs, HaXOAUTh apTyMEHTHI IS JI0KAa3aTeIbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl ¥ KPUTEPUHU PEIICHHS,

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJC PEIICHHS 3aJadyd pPe3ybTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTh, TPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POpMyIUPOBATH COOCTBEHHBIC 33]]a4l B 00pPa30BaATEIIbHOM IESITEILHOCTH, B
TOM YHCJIE TIPH U3yUYEeHUN (DU3UKH;

JIaBaTh OICHKY HOBBIM CUTYAITUsIM, OTICHUBATH IPHUOOPETEHHBIN OIIBIT;

YMETbh NMEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHHS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TIOAXOBI U PEIICHHS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ ungopmaumei:

BJIQJICTh HAaBBIKAMH TIOJyYeHHUS HHPOpMAIUU (PU3UIECKOTO COACPKAHHS U3
UCTOYHUKOB  pa3HbIX THIIOB, CaMOCTOSITEIHHO  OCYHIECTBISATH MOWCK, aHAIU3,
CHUCTEMATH3aIlMI0 W HHTEPIpeTanuio WHOOpPMAIMU  Pa3jIUYHBIX BUIOB U (opm
IIPEICTABIICHNS,

OIICHUBATh JJOCTOBEPHOCTHh MH(GOPMAIINH;

UCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHI B
pEIIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 33/1ad ¢ COOJIIOICHUEM
TpeOOBaHUII SPrOHOMHMKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHIs,
MPABOBBIX U ATHUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;

CO371aBaTh TEKCTHI (PU3MUECKOTO COJACPXKAHUS B Pa3IMUHBIX (opmaTax ¢ ydé€Tom
Ha3HaueHUs WHGOPMAIIMM U TIIEJIEBOW ayJUTOpHUM, BBHIOMpas ONTUMAJIbHYIO GopMy
MPEICTABJICHUS U BU3yaJIU3aIUH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

OCYILIECTBIIATH OOIIEHUE HA ypOoKaxX (PU3HKK U BO BHEYPOUHOU JI€SITEILHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYallUi U CMSTYaTh KOH(MIIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIAraThb CBOIO TOYKY 3PEHUS C MCIIOJIB30BAHHEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBHUIYATbHOU PaOOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUN C YUETOM OOIIUX UHTEPECOB U
BO3MOKHOCTEM Ka)KJI0TI'0 YIEHA KOJUUIEKTHUBA;

MIPUHUMATh LEIA COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH U KOOPJIMHUPOBATH
JICUCTBHS MO €€ JOCTHKECHUIO: COCTABJIATH IUIAH JIEMCTBUM, PACIPENEISATh POJIU C YYETOM
MHEHUW y9aCTHUKOB, 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIAJa W KaXJOTO ydYacTHHKA KOMAaHILI B OOIIUI
pe3yJbTar no pa3paboTaHHBIM KPUTEPUSIM;



IpeIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MTO3ULIMU HOBU3HBI, OPUTUHAIIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEJACHHUE B PA3JIMYHBIX CUTyalUAX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaAJbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBLHYIO JCSITEIILHOCTh B 00J1acTU UBHUKHU U
ACTPOHOMUHU, BBISBJISTH POOIEMbI, CTAaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTABJISITH IUIAH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX 3a]1a4, IJIaH
BBITIOJIHEHUS TPAKTUYECKOW pPabOThl € Y4ETOM HMMEIOUIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MIPEANIOUYTECHUM;

JIaBaTh OLIECHKY HOBBIM CUTYallHsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pelIieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIocoOCTBOBAaTh (POPMUPOBAHHMIO U TMPOSBICHUIO IPYAUIIMU B 00JacCTU (PU3UKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIA MHTEJICKT:

JaBaTh OLICHKY HOBBIM CUTYAalIMsIM, BHOCUTh KOPPEKTUBBI B AESATEIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB LETISM;

BJIaJIeTh HAaBBbIKAMHM I[103HABATEIbHONW pe(raeKcuy Kak OCO3HAaHUS COBEPIIAEMbIX
JEVCTBUM U MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pe(IeKCUU ISl OLIEHKH CUTYalluu, BEIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEUIEHUS IO UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTHX [IPHU aHAJIM3€E PE3yJIbTaTOB JESITEIIbHOCTH;

IPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTHX IIPHU aHAJIM3€E PE3YJIbTaTOB JESITEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHMX HA OMIUOKH.

B nmpouecce nocTikeHUs TMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI IPOTPaAMMBI 110 (PU3UKE
JUI  YpOBHSL CpeaHero obmiero o0pa3oBaHus Yy OOYy4YalOIIUXCS COBEPIICHCTBYETCS
SMOIIMOHAJIbHBIN UHTEIUIEKT, MPEANOIaralouii cpOpMHUPOBAHHOCTD:

CaMOCO3HAaHUs, BKIIOYAIOUIETO CIOCOOHOCTh IOHUMAaTh CBOE HAMOLIMOHAIBHOE
COCTOSTHUE, BUACTh HANpaBlICHUS Pa3BUTHS COOCTBEHHON SMOLIMOHANBHON cephl, OBITH
YBEPEHHBIM B ce0€;

CaMOpETYJINPOBaHUs,  BKIIOYAIOIIETO  CAMOKOHTPOJIb,  yMEHUE  NPHUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEACHME, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOIMOHAIbHBIM
U3MEHECHHSM U MPOSBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;;



BHYTPEHHEW MOTHBAlLIMM, BKIIIOYAIOLIEH CTPEMIICHUE K JTOCTHKEHUIO LIENH U YCHEXY,
ONTUMHU3M, HHULIMATUBHOCTh, YMEHHE JIECTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEN;

SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSIHUE IPYTHX,
YUUTBIBATH €r0 TMpPU OCYUIECTBICHUU OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO U
CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPaMBaTh OTHOILIECHUS C
JPYTUMU JIIOAbMU, 32800TUTHCS, POSIBIATH UHTEPEC U pa3periaTb KOHQIUKTHI.

INPEJMETHBIE PE3YJIBTATHI

K xonity o0yuenus B 10 kj1acce mpeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JTOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMECHHI:

JIEMOHCTPHUPOBATH HA IPUMEPAX POJIb U MECTO (U3HUKHU B (POPMUPOBAHUHN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTU, B TPAKTUYECKON
JICITEIbHOCTH JIOJICH;

YYUTBIBATh TPAHUIIBI TPUMEHEHUSI U3yUYCHHBIX (PU3MUECKUX MOJIEJIei: MaTepuanbHas
TOYKa, HHEPIIUAJIbHAS CUCTEMa OTCUETa, aOCOIOTHO TBEPOE TEJI0, UACATBHBIN T'a3, MOJIETH
CTPOEHHUS T'a30B, )KUJIKOCTEW U TBEPABIX TEJI, TOUCUHBIN JJIEKTPUUECKUN 3apsl [IPU PELICHUN
busznueckux 3anay;

pacrno3HaBaTh (PU3NUYECKHUE ABJICHUS (ITPOILIECCHI) U OOBICHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BEUIECTBA U AJIEKTPOJUHAMUKH:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHUE, CBOOOAHOE MaJleHUE Tell,
JIBUKEHUE IO OKPYXHOCTH, HMHEpLHUs, B3aumojenctBue Ttei, Auddysus, OpoyHOBCKOE
JBUYKEHUE, CTPOCHUE KUJKOCTEH U TBEPABIX TEJ, U3BMEHEHHE 00bEMa TeJ MPU HarpeBaHUU
(oxJMaxkJieHun), TEIUIOBOE  paBHOBECHE, UCHApEHUE, KOHJEHCAIMs,  IJIaBJICHHE,
KpUCTAJUTN3alUs, KUIEHUE, BIA)XHOCThb BO3/yXa, MOBBIIMICHUE JABICHUS Ta3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIy IapaMeTpaMu COCTOSHUS Tas3a B
U30IIPOLECCAX, ANEKTPU3ALUA TEI, B3aUMOAECHCTBUE 3aps/I0B;

OMKCHIBATH ~MEXAHMYECKOE JIBIDKEHHME, HUCHONb3ys  (U3UUYECKUE  BEITUYUHBI:
KOOpJAWHATA, IyTh, IEPEMELLIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUjla, UMITYJIbC Tena,
KUHETUYEeCKasi dHEpPrus, MOTEHIIUAIbHAS JHEPrus, MexaHudyeckas padoTa, MexaHU4YecKas
MOIIIHOCTh; MPU OINHCAHWU MPABUIBLHO TPAKTOBATh (PU3UUYECKUN CMBICI HCHOJb3yEMBbIX
BEJIMYMH, UX OOO3HAUCHUS W €IUHUIIBI, HAaXOAUTb (OPMYJIbI, CBSI3BIBAIOIIUE JIAHHYIO
(bU3UYECKYI0 BETMYUHY C IPYTUMU BETUYNHAMU;

ONKMCHIBATh M3YUYEHHBIC TEIJIOBBIC CBOMCTBA TEI W TEIUIOBBIE SIBICHUSA, UCIOJIb3YS
dbu3nYecKre BEIWYUHBL: JABJICHHE Ta3a, TeMIIeparypa, CpeAHss KUHETHYEeCKas HEPrus
XAa0TUYECKOr0 JBHUKECHHSI MOJIEKYJ, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJTUYECTBO
TEIJIOTHI, BHYTPEHHSA SHEPTrusl, padoTa rasza, Ko3QpQGUUUEHT NO0JE3HOro AEHCTBUS TEMIOBOIO
JIBUTATElIsl;, MPU ONHUCAHUU MPABUIBHO TPAKTOBATh (PUBMUECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAUCHUS U EIUHUIBI, HAaXOAUThb (OPMYJIbI, CBSI3BIBAIOIIUE JIAHHYIO
(bUBUYECKYI0 BEIUYUHY C IPYTUMU BEJIMUMHAM;



ONUCHIBATh U3YUYEHHBIE DJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE SABICHUS
(mpoueccel), UCMONb3ys (U3UUYECKUE BEITUYMHBI: DJIEKTPUYECKUM 3apsifl, DJIECKTPUUYECKOE
T10JIE, HANIPSKEHHOCTD I0JIs, MOTEHIMAN, PA3HOCTh ITOTEHIUAJIOB; ITPU ONMCAHUY MPABUIBHO
TPaKTOBaTh (PU3UYECKHUI CMBICI HCHOJb3YEMbIX BEIMYMH, UX O0O3HAYEHUS U €IUHMIIBL;
yKa3blBaTh (POPMYJIbl, CBSI3bIBAIOIIME JAHHYIO (U3MUYECKYI0 BEJIMYMHY C JIpPYTUMHU
BEJIMYMHAMU;

aHAIU3UPOBATh (PU3MUECKHUE MPOLIECCHI U SBICHUS, UCTIONb3Ys (PU3NYECKHUE 3aKOHBI U
NPUHLHAIBL: 3aKOH BCeMHUpHOro Tarorenus, I, II n III 3axonsl HeroTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM HDHEPIUM, 3aKOH COXPAHEHUS HMITYJIbCA, MPHUHIMUII CYINEPIIO3ULUU CHUJ,
OPUHIMI PAaBHONPABUS HHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPUIO CTPOCHHMS BEIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEIHEW KWHETUYECKOM JHEPTUU
TEIJIOBOTO  JABMKEHUS MOJEKYyJd C aOCOJNIIOTHOM TeMIeparypoil, MNepBbId 3aKOH
TEPMOJMHAMMKHN, 3aKOH COXPAHEHMUS DJIEKTPUYECKOro 3apsAna, 3axkoH Kyiona, mpu sTom
pa3nuyarh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHubl, 00J1ACTH) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHUUIIBI ACHCTBUS MallMH, NPHOOPOB M TEXHUYECKUX
YCTPOICTB; pa3anyaTh yCIOBHS X O€30MIaCHOT0 HCIIOIb30BaHUs B IOBCEIHEBHON KU3HU;

BBITOJIHATH SKCIIEPUMEHTHI [0 UCCIEIOBAHUIO (PU3MUECKUX SIBJICHUH U MPOILIECCOB C
UCIIOJb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpEHU#, Mpu 3ToM (OPMYIHNPOBATH
npoOiieMy/3amadyy W THIOTE3y YYeOHOro »OKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
IpeI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD ONBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBJISATh MPSIMbIE M KOCBEHHbIE HM3MEpPEHUs (PU3MUECKUX BEJIUYMH, NPU ITOM
BBIOMpaTh ONTUMAJIbHBINA CIOCOO M3MEPEHHUs U UCIOJb30BaTh U3BECTHBIE METObI OLEHKU
MOIPELTHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMU BEJIMYMHAMU C MCIIOJIb30BAHHEM
OpSIMBIX M3MEPEHUN, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTaThl
MOJlyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUAe TaOmuL W rpadukos, aenarb
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOiroaaTh mpaBuiia 0€30MacHOTO TpyAa MpU MPOBEICHUM HCCIEI0BaHUM B paMKax
y4e€0HOr0 H3KCHEpUMEHTa, Y4YeOHO-HCCIEA0BAaTEIbCKOM M MPOEKTHOU JEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U Ja0OPaTOPHOro 000pyAOBaHUS;

pemarbs pacuéTHble 3a7aud C SBHO 3aJaHHOM (U3MYECKOM MOJAENBI0, HCHOJIb3Ys
¢u3nyeckue 3aKOHbl M TNPUHLUIBI, HAa OCHOBE aHallM3a YCJIOBUS 3aJaud BHIOMPATh
(u3NYECKYI0 MOJIENb, BBIICIATh (PU3NUECKHE BETMUUHBI U (POPMYJIbI, HEOOXOAUMBIE 1Jis €€
peuieHus, IPOBOAUTH PAcd€Tbl W OLCHUBATh pEaJbHOCTh IIOJYYEHHOI'O 3HA4YCHHUS
(bu3UYECKON BEJIUUMHBIL;

peuniaTh Ka4eCTBEHHBIE 3aa4M: BBICTPAaUBATh JIOTUYECKH HEITPOTUBOPEUHBYIO LIETIOUKY
paccyXJeHHM ¢ OTOpoi Ha U3yUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIOJIb30BaTh MPH pEUICHUWU Y4YeOHBIX 3a7ad COBpPEMEHHbIe HH(GOPMAIIMOHHbIE
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALIMU U NIPE/ICTABICHUs YUEeOHOU U



HAYYHO-TIOMYJISIPHON MH(pOPMAINH, MOTYYCHHONW W3 Pa3IUYHBIX UCTOYHHUKOB, KPUTHUECKH
aHaTM3UPOBATH MMOJIy4aeMylo HH(POPMAIIHIO;

IPUBOUTH IPUMEPHI BKJIaJ[a POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETUYECKUE 3HAHHS MO (U3UKE B TMOBCEAHEBHOW JKU3HH IS
oOecrnieueHrs 6€30MacHOCTH P 00PAIIEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBaMU,
JUTSI COXPaHEHUS 3[10POBbS U COOJTIOIEHUS] HOPM SKOJIOTHUECKOTO MTOBEICHUS B OKPYKAIOIIeH
cpere;

paboTaTh B TpPyNIE C BBHINOJIHEHWEM DPAa3IMYHBIX COLMATIBHBIX POJICH, MIAHHUPOBAThH
paboTy TPYIIIbI, pAIMOHATIFHO PACTIPEENATh 00sI3aHHOCTH U MJIAHUPOBATh JAEATEIHLHOCTD B
HECTaHJIAPTHBIX CUTYAIUsIX, a/IEKBATHO OI[CHUBATH BKJIAJ KaXXJI0TO M3 YIaCTHUKOB TPYIIIHI
B pelICHUE pacCMaTpUBaeMOM MPOOIEMBI.

K koH1y 00yuenus B 11 kyacce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTtb c(HOPMHUPOBAHHOCTH y O0YHAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (pU3HKHU B (GOPMUPOBAHUH COBPEMEHHON
HAay4YHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTU, B TPAKTUYECKON
JEeSITeIbHOCTH JIFOCH, IEJTOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHCHHUS W3YYCHHBIX (PU3NYECKUX MOJENCH: TOYCUHBIN
IIEKTPUYECKUHN 3apsl, JIyd CBETa, TOUYEUHBIM HCTOYHMK CBETA, sAE€pHAs MOJEIb aToMma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO SI/[pa MPH peIIeHnr GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pU3NUYECKHE SBJICHUS (IIPOLIECCHI) U OOBSICHATH X Ha OCHOBE 3aKOHOB
3JIEKTPOJIMHAMUKA W KBAaHTOBOM (DU3UKH: JJIEKTpUYECKash MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XHMMYECKOE, MArHUTHOE JEHUCTBUSA TOKA, B3aUMOACHUCTBUE MAarHuTOB,
JIEKTPOMAarHuTHas MHAYKLUSA, NEUCTBUE MArHUTHOI'O IIOJII HAa IPOBOJHHMK C TOKOM H
IBWOKYLIUICS  3apsii, OJJIEKTPOMAarHWTHbIE KOJeOaHUs W BOJIHBI, TPSMOJIMHEHHOE
pacmpocTpaHEHHUE CBETa, OTpPaKEeHHE, MpeoMieHue, HuHTepdepeHuus, audpakuus u
noJiApu3alisl CBETa, JucIepcus cBera, Qoroanektpuueckuit >Pdext (hoTodrddexr),
CBETOBOE JIaBJIEHUE, BOSHUKHOBEHUE JIMHEWNYATOr0 CIIEKTpa aToMa BOJ0OPO/1a, €CTECTBEHHAS
Y MUCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMKCHIBATH U3yUEHHBIE CBOMCTBA BEIIECTBA (IIEKTPUUECKUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYI0 MPOBOJUMOCTh PA3JIMUHBIX CpEll) U DJICKTPOMArHUTHBIE SIBJICHUS
(mpouecchl), MCHONB3YyS (PU3MYECKHe BEIMYMHBI: DIIEKTPUUECKHM 3apsii, Cuiia TOKa,
AJIEKTPUUYECKOE HAIPSXKEHUE, DJIEKTPUUYECKOE COINPOTUBICHHUE, PA3HOCTh ITOTEHUHAJIOB,
ANEKTPOJIBIKYIIAs cuja, paboTa TOKa, MHAYKIMS MarHUTHOTO MOJs, cuja Amriiepa, cujia
JlopeH1a, MHIYKTUBHOCTb KaTYLIKH, SHEPTUSI JIIEKTPUUECKOTO U MATHUTHOT O MOJIEN, TIEPUOL
UM YacToTa KojiebaHUM B KojeOaTrelbHOM KOHTYpE, 3apsj W CHJIa TOoKa B Ipoliecce
rapMOHUYECKUX JIEKTPOMArHUTHBIX KosieOaHui, (POKyCHOE pacCTOSTHUE U ONTUYECKAs CHUJIa
JIMH3BI, IPU OMMCAHUU TIPABWIIBHO TPAKTOBATH (PU3UUECKUIN CMBICI UCTIOIb3YEMbIX BETUYHH,



X 0003HAYCHMS W CIMHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE JTAHHYIO (DU3UYECKYIO
BEJIMYHMHY C APYTUMHU BETMYHMHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS W IPOIIECCHI, UCIOJB3YS (U3HUCCKHE
BEJIMYHMHBI: CKOPOCTh 3JICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, DHEPTHUS U
UMITyJIbC (DOTOHA, TIEPHOJ] TONypaciaaa, PHEPrus CBSA3M aTOMHBIX siep, NMPU ONMUCAHUU
MIPABUIIBHO TPAKTOBATh (YM3MYCCKUN CMBICI HCIOJIB3YEMBIX BEIIMYWH, UX O0003HAYCHUS U
CIMHUITBI, YKa3bIBaTh (JOPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PH3NYCCKYIO BETUIMHY C APYTUMH
BEJIMYMHAMHY, BBIYUCIIATH 3HaUEeHNE (DU3UIECKONM BEIMYUHBI,

aHATM3UPOBATh (PU3MUECKHE MPOIIECCHI M SBIICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U
npuHIUNBEL: 3akoH Owma, 3aKOHBI TIOCIIEAOBATEIIBHOTO W TapaUIeIbHOTO COSAUHCHUS
IIPOBOJHUKOB, 3aKOoH JDkoyns—JleHna, 3aKkOH DJJEKTPOMATHUTHOM WHAYKLWH, 3aKOH
PSIMOJIMHEWHOTO PACIIPOCTPAHCHHS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI ITPEIOMIICHUS
CBeTa, ypaBHeHHWe OWHITEHHA s PorodddekTa, 3aKOH COXpPAHCHUS DHEPTUHU, 3aKOH
COXpaHEHUs WMITYJIbCa, 3aKOH COXPAHEHHUS JJICKTPUUECKOTO 3apsjia, 3aKOH COXpPaHEHHS
MacCOBOTO YHCJIa, MOCTYJAaThl bopa, 3aKOH pagnoakTUBHOTO pacmajia, IPH dTOM Pa3IndaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MAaTEMAaTHUECKOE BRIPAKCHHUE U YCIOBHS (TPAHMIIHI,
00J1acTH) MPUMEHUMOCTHU;

OTIpeIeIIATh HANIPABJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TIOJISI TPOBOJTHUKA C TOKOM,
cuibl Amriepa u cwitbl JIopeHna;

CTPOUTh W ONUCHIBATH HM300paKEHWE, CO3/1aBa€MOE€ IUIOCKHUM 3E€pKaJioOM, TOHKOM
JIMH30M;

BBITIOJIHATHh AKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3NYECKUX SIBJICHUN W MPOIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX W3MEpPEHUH: TpH dSTOM (POpMyIHUpoBaTh
npoOiieMy/3a1adyy W THIOTE3y Yy4YeOHOro »SKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
PEIJI0KEHHOTO 000PYI0BAHMUS, IPOBOJAUTH ONBIT U (POPMYJIMPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE M3MEpPEHUs (PU3MYECKUX BEIMYHUH, TPU ITOM
BBIOMPATH ONTHUMAJBHBIN CIIOCO0 M3MEPEHUS M MCIOJb30BaTh U3BECTHBIE METOJIbI OLICHKH
MIOIPEITHOCTEN U3MEPEHN;

UCCJIEIOBaTh 3aBUCUMOCTH (DU3UYECKUX BEIUYMH C UCIOJIb30BAHUEM MPAMbBIX
U3MEPEHUN: MIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTaThl OJyYEHHON
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJE TaONuIl W rpaduKoB, JeliaTh BBIBOJBI IO
pe3yibTaTaM UCCIeI0BaHMUS;

coOJro1aTh TpaBuiia 0€30MacHOTO TpyAa MPHU MPOBEIAECHUU HCCIENOBAHUN B paMKax
y4eOHOIro 3KCHEPUMEHTa, Y4eOHO-UCCIEOBATEIIbCKONM W TMPOEKTHON JESTENIbHOCTU C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIa0OPATOPHOrO 000PYAOBAHMUS;

pemarh pacu€THBIC 3aJaud C SBHO 3aJaHHOW (U3MYECKOW MOJENBI0, HCIIOIb3Ys
¢u3nueckre 3aKOHbl M TMPUHILMIBI, HAa OCHOBE aHalM3a YCIOBUS 3a/laud BBHIOUPATH
(buU3MUECKYI0 MOJIENb, BEIACIITh (PU3MUECKUE BEIMUUHBI U (hOPMYJIbl, HEOOXOUMBIE I €€
peIICHUs, TPOBOIUTH PAcU€Thl W OICHWBATh pPEaJbHOCTh TIOJYYCHHOTO 3HAYCHHUS
(bu3UYeCKON BEJIUUMHBIL;



pelaTh Ka4eCTBEHHBIC 3a]]a4i: BEICTPAUBATh JIOTUYECKU HEIPOTUBOPEUNBYIO IIETIOUKY
pacCyXICHHI ¢ OTIOPOi Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCTIONB30BaTh TPU PEIICHUH YYeOHBIX 3aJad COBpPEMEHHbIC HWH(POPMAIMOHHBIC
TEXHOJOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIINH U MIPEICTABICHUS YI4eOHOH U
HAYYHO-TIOMYJISIPHON MH(pOPMAINH, TTOTYYCHHONH W3 Pa3INYHBIX UCTOYHHUKOB, KPUTHYECKU
aHaJM3UPOBATH MOJIy4aeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPUHIMUMBI JEHCTBUS MAallH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3ianyaTh yCIOBHUS MX O€30MaCHOTO MCIOIb30BAHUS B TOBCETHEBHOM KU3HH;

IPUBOIUTH IPUMEPHI BKJIaJ[a POCCUNCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BCHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONB30BaTh TEOPETUYECKUE 3HAHHUS MO (U3UKE B TMOBCEAHEBHOW >KU3HH JUIS
oOecrneueHns 0€30MacHOCTH IpH 00PAIIEHUH C MPUOOPaMU U TEXHUYECKUMU YCTPOMCTBaMU,
JUTSL COXPaHEHUS 310POBbS U COOJIIOIEHUS] HOPM SKOJIOTMUYECKOTO MTOBEACHUS B OKPYKAIOIIEeH
cpexne;

paboTaTh B TpyMIE C BBINOJHEHUEM DPA3NUYHBIX COLMATIBHBIX POJICH, MIAHHUPOBATH
paboTy TpyIIIbI, pallMOHATIBHO PACIPEENIATh 00sI3aHHOCTH U MJIAHUPOBATh JAEATEILHOCTD B
HECTaHJIAPTHBIX CUTYaIUsIX, a/IEKBATHO OI[CHUBATH BKJIAJ KaX/JI0T0 M3 YYaCTHUKOB I'PYIIIIbI
B pelLlIEHHE paccMaTprUBaeMoil MpoOIEMBbI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBO 9acos DJIeKTPOHHBbIE
HaumenoBaHue
Ne a3/1eJI0B M TEM (undposrre)
W ?1 OZIF - Beero KO;[T[)O.HLHLIG HpﬁaKanecKne 0GpA30BATETbHBIE
porp paodoThI padoTsI pecypebl
Pazngen 1. PU3UKA U METO/IbI HAYYHOI' O IO3HAHUA
11 dusuka U METOIBI > Bubnuoreka [JOK
’ Hay4YHOT'O MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
Bubnuoreka [JOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bubmoreka [JOK
22 Aunamuka 7 https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHCHUS B 6 1 1 bubnunoreka [{OK
’ MEXaHUKE https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANMHAMUKA
31 OCHOBBI MOJICKYJISIPHO- 9 1 bubnmnoreka [HOK
) KHHETHYECKOH TeopHH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
3.2 OCHOBBI TEPMOAUHAMUKHI 10 1 https:/m.edsoo.ru/7f41bf72
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ArperaTHbIE COCTOSHUS

bubmoreka [JOK

3.3 | Bewectsa. Gasoie > https://m.edsoo.ru/7f41bf72
MEPEXO0IbI
Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bu6moreka [JOK
4.1 | Snextpoctaruia 10 ! ! https://m.edsoo.ru/7f41bf72
4.2 EI(Z:iTTOiIP:{};BCIIIjHﬁ ToK. Toku 12 1 1 bubmorexa HOK
’ p ) https://m.edsoo.ru/7f41bf72
B pa3JIMYHbIX Cpeaax
Wroro no pazneny 22
PesepBHOE Bpems 2 1
OBILIEE KOJIMYECTBO 68 5 4
YACOB I10 ITPOT'PAMME
11 KJIACC
KosauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesoB K n (uudposbie)
/| ¥ TeM NPOrPaMMbl Bceero Ongo‘m’m’le pﬁaKanecxne o0pa3oBaTe/bHbIE
pa6oTsI pa6oThI pecypes
Paznea 1. 9JIEKTPOANHAMMUKA
1.1 gferff oA 11 1 3 bubmorexa LIOK
: po https://m.edsoo.ru/7f41c97¢
HHAYKIUS
Htoro no pazgeny 11
Paznen 2. KOJIEBAHUSI U BOJIHBI
21 mexrpoarmme 9 | |Fubmonexa IOK
) P https://m.edsoo.ru/7f41c97¢c
KoJeOaHus
29 MexaHU4ecKHue u 5 1 bu6mmoreka [JOK
) 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.1ru/7f41c97¢
bubaunoreka IIOK
2.3 | Onmuxa 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pazzea 3. OCHOBBI CIIEITMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBEI creraIbHON 4 1 bu6mmoreka [JOK
) TEOPHH OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3HUKA
41 DJIeMEHThI KBaHTOBOM 6 Bbubmuorexa [JOK
) OIITHKH https://m.edsoo.ru/7f41¢97¢
Bu6mmoreka [JOK
42 | Crpoenue aroma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 | AtomHoe azpo > https://m.edsoo.ru/7f41¢c97¢
Uroro mo pazneny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMMU U ACTPOPU3NKN
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5.1

DOneMeHThI aCTPOHOMHUU U
acTpou3NKH

7 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pasneny

7

Pasznea 6. OBOBINAIOIIEE IIOBTOPEHHNE

bubaunoreka IIOK
6.1 | Odobmaromee nosTopennue 4 https://m.edscli).ru/7f41c97c
HWroro mo pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 68 4

10 ITPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmmyecTBo yacoB Jara DJIeKTPOHHBIE HH(pPOBbIE
wn Tema ypoka Beero Konrtpousbnsbie | IIpakTuueckue W3yueHus odpa3soBaTeJbHbIe
paboThI padoThI pecyperl
®dusuka — Hayka o
| npupoae. Hayunsie MeTo1bl | Bubnnorexa [JOK
TTO3HAHUS OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e2
MHpa
Posb 1 MecTo Qusnku B
(hopmupoBaHun
> COBPEMEHHOM Hay4HOI 1 Bubmoreka [IOK
KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MpaKkTU4YECKOU
NeATEILHOCTH JI0IeH
MexaHn4eckoe IBHKEHHE.
, | S | BiGmoresa 10K
A ) https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTH,
YCKOpEHHe
4 PaBHOMEpHOE 1 bubanorexa [JOK
MIPSIMOJIMHEHHOE JIBU)KEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE 1 bubnmoreka [JOK
OpsIMOJIMHEHHOE ABMKCHUE https://m.edsoo.ru/ff0c372¢
CB00OOIHOE TTaZIEHHE.
6 YckopeHne cBOOOTHOTO 1 Bbubnuorexa [JOK
HaJCHUS https://m.edsoo.ru/ff0c39cc
BBozHBI KOHTPOJIb
| Spmomacioce e, | Bioresa 10K
P https://m.edsoo.ru/ff0c3ada
TOYKH [0 OKPY>KHOCTH
[IprHIKI OTHOCUTEIBHOCTH
] Tlanunes. UnepuuansHble 1 bubnnorexa [JOK
cucteMsl oTcueTa. [lepBblit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuna.
bubnrorexa [JOK
9 IIpunuun cynepnosuuuu 1

cui. Bropoii 3akoH

https://m.edsoo.ru/ff0c3be8
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Herotona mis
MaTepHaIbHOM TOUKH

10

Tperuii 3akoH HeroToHa
JUISl MaTEpUAJIbHBIX TOUEK

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOTO
TsaroreHus. Cuia TsDKeCTH.
IlepBas kocmMuueckas
CKOPOCTb

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocts. 3akoH
I'yka. Bec tena

Bubmuoreka [IOK
https://m.edsoo.ru/ff0c3el8

13

Cuna TpeHusl.
Koadpdunment tpenus.
Curna conpoTHBIICHUS IPU
JIBIDKCHUH TEJIa B )KAAKOCTH
WM Ta3¢

Bubmuoreka [TOK
https://m.edsoo.ru/ff0c3{76

14

IlocrynarensHoe u
BpallaTeabHoe ABMKEHUE
abCOJIOTHO TBEPAOTO TEa.
Mowment cunsl. ITinedo
CUIIBL. Y CIIOBUSI pAaBHOBECHS
TBEPAOIO Tea

Bbubnuorexa [IOK
https://m.edsoo.ru/ff0c41a6

15

Mmnynsc MaTepuanbHOM
TOUYKHU, CUCTEMBI
MaTEPUAIBHBIX TOUEK.
Nmnynsc cuinbl. 3akoH
COXpaHEHHMS HMITyJIbCa.
PeakTHBHOE JIBIKEHHUE

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIIHOCTB CHJIBL.
Kunernueckast sHeprus
MaTepHAITbHON TOUKH.
Teopema 00 H3MEHECHHU
KUHETHYECKON SHEPTUU

Bubnrnorexa [JOK
https://m.edsoo.ru/ff0c4502

17

ITorenuuanpHas 3HEprus.
IloTenuuanbHast SHEpTUs
ynpyro aeopMHpOBaHHON
npy>xuHsl. [loTeHnuansHas
SHEprust Tena BOIN3U
MOBEPXHOCTH 3eMIIU

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

18

IToTeHnansHbBIE U
HENOTEHIUAJIbHBIE CUJIBL.
CBsi3b pabOTHI
HENOTEHIUAJIBHBIX CHJI C
H3MEHCHHEM MEXaHUYEeCKOM
SHEPTUU CUCTEMBI TElL.
3aKOH COXpaHEHHS
MEXaHUUYECKOH SHEPTUH

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

19

JlabopaTopHas pabota
«HccnenoBanue cBs3U
PpaboTHI CHITBI C
HU3MEHEHHEM MEXaHMIECKOU
SHEPrUu Telia Ha PUMEpPE
pacTsHKEeHHS PE3UHOBOTO
KIyTay

20

KonrpossHas pabora 1o
teme «KnnemaTuka.
Junamuka. 3akoHbI
COXpaHEHHS B MEXaHHUKE)

Bubmuoreka [TOK
https://m.edsoo.ru/ff0c4b74
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21

OCHOBHEBIE TTOJIOKEHUS
MOJICKYJISIPHO-
KHHETHYCCKOU TCOPHHU.
BpoyHOBCcKOE TBIKEHUE.

Muddysus

Bubmuoreka [TOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBHKEHUS U
B3aMMOJIEHCTBUS YaCTHI]
BelecTBa. Mojenu
CTPOEHHUS Ta30B, XKHUIKOCTEH
W TBEPIBIX TEI

23

Macca monekyi.
KomuuecTo BemiecTna.
ITocTosinHass ABorajapo

24

TeruioBoe paBHOBeCHE.
Temmneparypa u e€
n3Mmepenue. [llkana
teMneparyp Lleabcus

25

Nneanpnuenii raz B MKT.
OcnoBHoe ypaBaenne MKT

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHas TeMIiepaTypa
Kak Mepa cpeaHein
KHHETHYECKON YHEPTUU
JIBIDKCHUS MOJICKY L.
VYpaBHeHue MeHeneepa-
Knanelipona

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

27

3akoH JlanbroHa. ["a30BbIe
3aKOHBI

28

JlabopaTopHas pabota
«Hccnenoanue
3aBUCHUMOCTH MEXTY
napameTpaMH COCTOSHUS
pa3peKEeHHOro ra3ay

29

N3onpoueccsl B naeantbHOM
rase u ux rpaduueckoe
IpeCcTaBIeHUe

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

30

BryTpenHssist sHeprus
TEPMOJIMHAMUYECKO N
CHUCTEMBI U CIIOCOObI €€
n3Mmenenus. KonndyectBo
TEIUIOTHI U pabora.
BuyTpennsis sHeprus
OJIHOATOMHOTO HJICATbHOTO
rasa

bubnrorexa [JOK
https://m.edsoo.ru/ff0c5952

31

Buapl Tennonepenauun
ITpoMeKyTOUYHBIN KOHTPOJIb

bubnrorexa [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHasg TeNI0EMKOCTh
BemecTBa. KonnuectBo
TEIUIOTHI IPH
Terionepeaaye.
AnmabaTHbIN mpoliecc

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c5¢36

33

IlepBblii 3akoH
TEPMOJMHAMUKH U €TO
IpUMEHEHHUE K
U30IpoLeccaM

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c5efc

34

HeobGparumocTs npornieccos
B npupoje. Bropoi 3akoH
TEPMOJMHAMUKHI

Bubmoreka [IOK
https://m.edsoo.ru/ff0c6230
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Ipunuun neitcteust u KI1J{

bubnrorexa [JOK

35 TEIUIOBOW MAIITHHBI https://m.edsoo.ru/ff0c600a

36 | Iuxn Kapno u ero KITJ{

37 DKoJornIecKue mpoOIeMbl
TEIUIOPHEPTETHKH
OGobmarouuii ypox Bubmuoreka [TOK

38 | «Monexyxipuas pusixa. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKIY " *
KontponsHas padora mo

39 | Teme «MonexynsapHas bubanorexa [JOK
¢usmka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKIY
[TapooGpazoBanue u Butmiorexa [[OK

40 | romnercaui. cnaperue n https://m.edsoo.ru/ff0c63b6
KUIIEHUE - :
Abcomoria Bubmmoreka [IOK

41 | oTHOCHTENBHAs BIAXKHOCTD httos://m.edsoo.ru/ f0c64ds
Bo3yxa. HacelleHHbli nap P 1 *
TBépnoe Temno.
Kpucrammmaeckue u
aMOPQHEIC TelIa. . Bubmoreka [IOK

42 | Auusorpomus CBoiicTs hitps:/m.cdsoo.ru/f0c6510
KpuctaioB. Kugkue
kpuctamuisl. CoBpeMeHHEIE
MaTepHAIIBI
IInaBnenue u

43 KpucTazauys. Y ienabHast bubnuorexa [JOK
TEIUIOTA TUTABIICHHS. https://m.edsoo.ru/ff0c6708
Cybnmmarus

44 YpaBHEHHE TEIJIOBOTO Bubmuoreka [IOK
Oamanca https://m.edsoo.ru/ff0c6820
DnexTpu3aIys Te.

45 DnexTpuueckuii 3apsi. [[sa bubmuoreka [TOK
BUJIA DJIEKTPUUECKHX https://m.edsoo.ru/ff0c6bee
3apsoB
[IpoBOIHUKY, AMANEKTPUKU

46 | W TOTYNPOBOIHUKH. 3aKkoH Bbubnuoreka [IOK
COXpaHCHHS https://m.edsoo.ru/ff0c6bcc
NIEKTPUYUECKOT0 3apsiia
B3anmoneiicTBue 3apsioB. Bubmorexa LIOK

47 | 3axoH Kynona. Toueunsrit https:/m.edsoo.ru/fl0c6eed
JIEKTPUYECKUH 3apsil — -
Hanpsox€nnocTts
AIEKTPHUYECKOTO TIOJIA. Butmmorexa [LIOK

48 | lpumin cynepnosuim hitps://m.edsoo.ru/ff0c6df2
3JIEKTPUUYECKUX TOJIEH. — -
Jlunuu HanpsHPKEHHOCTH
Pabora cun

49 | YIEKTPOCTATHYECKOTO MO, Bbubnnorexa [JOK
TTorentmain. PazHocTh https://m.edsoo.ru/ff0c6100
TTOTEHITNAJIOB
IIpoBogHUKY 1
JIDIICKTPUKH B Bubmuoreka [TOK

50 | ’IEKTPOCTaTUUECKOM IIOJE.

I[I/ISJICKTPH‘ICCK&SI
IPOHUIIACMOCTb

https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

DNEKTPOEMKOCTb.
Konnencarop

bubnrorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD TUIOCKOTO
KOHJIEHCAaTOpa. DHEPTH
3apsDKEHHOTO KOHJIeHCaTOpa

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

53

JlabopaTopnast paboTa
"U3mepenue
3JIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

Ilpunnun aeiicTBus u
TIpUMEHECHHE
KOH/ICHCATOPOB,
KOIIMPOBAIBHOTO alapara,
CTPYHHOTO IIPUHTEPA.
DnexTpocTaTudeckas
3ammura. 3a3emMiIeHue
3IEKTPOIPUOOpPOB

55

DJIEeKTpUIECKUH TOK,
YCIIOBHSA €TO
CYIIIECTBOBAHMUA.
Iocrosunsi Tok. Cna
Toka. Hanpspxenue.
ComnpoTusieHue. 3aKoH
OmMa 151 yyacTKa 1enu

56

ITocnegoBarenpHOE,
napajuielbHOe, CMEIIaHHOE
COEJIITHEHHE POBOTHUKOB.
JlabopaTopHas pabota
«/3ydeHune cMEIaHnHOro
COEJIMHEHHS] PE3UCTOPOBY

0.5

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

57

Pabora 1 MOIIHOCTE
JIIEKTPHYECKOrO TOKA.
3akon JIxoyns-Jlenna

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

58

3axon OMa 11 ITOJTHOM
(3amMKHYTOI)
3JIEKTPUUYECKOM LIETIH.
Kopotkoe 3ambikaHue.
JlaGoparopnas pabota
«3mepenne JJ1C
MCTOYHHKA TOKA U €ro
BHYTPEHHETO
COITPOTUBJICHUSA»

0.5

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

59

PesepBHblil ypoK.
KonTtponsHas padota 1o
Teme "DekrpoauHamuka’ /
Bcepoccuiickas
poBepouHas paboTa

bubnuorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06mTaromuii ypox
«DNMeKTpoANHAMHUKAY /
Bcepoccuiickas
npoBepouHas pabora

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c88be

61

OneKTpOHHAas
MIPOBOANMOCTD TBEPABIX
METaJIOB. 3aBHCUMOCTh
COIPOTHBIICHHS] METAJLIOB
OT TEMIEpaTypshl.
CBepXIpoBOJAUMOCTh



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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEeKTpUUECKUN TOK B

62 | Bakyyme. CBoiicTBa 1
JJICKTPOHHBIX ITyYKOB
IlonynpoBonHuKH, UX
coOCTBEHHAs U IPUMECHas

63 | IPOBOMMOCT. CsoiicTBa 1 bubanorexa [JOK
p—n-niepexona. https://m.edsoo.ru/ff0c84ae
[omynpoBoHUKOBEIE
IpudopsI
DNeKTpUUeCKUi TOK B
pacTBOpax  paciiaBax

64 | DIEKTPOIUTOB. 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c82ba
DJIeKTpOTUTHYCCKAS
JIUCCOIMAITUS. DICKTPOIIU3
DNEeKTPUIECKUN TOK B

65 razax. CaMOCTOSITCIIbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTCIBHBIN https://m.edsoo.ru/ff0c84ac
pa3psa. Monnus. [lnazma
OnexTpudeckue mpuOopsl U
YCTPOMCTBA U UX

bubnuorexa [JOK

66 %%Zl;gj;eggz;f;MeHeHm' ! https://m.edsoo.ru/ff0c86fc
06e30macHOCTH
KonTponsHast pabora mo

67 gxﬁ;gz{fggpommnm. 1 1 Bubmuoreka [IOK

. https://m.edsoo.ru/ff0c8a8a
aneKTpuueckuil ToK. Toku B
Ppas3JIMYHbIX Cpeaax»

63 O06o0bmuIaromuii ypox 1mo 1 Bubmmoreka [IOK
temaMm 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO 63 5 4

YACOB I10 [TPOT'PAMME

11 KJIACC
N KosmuecTso yacos Jlata DJIeKTPOHHbIE H(POBLIE
H/'H Tema ypoka Beero Kontpoabusie | llpakruyeckue S—— o0pa3oBaTesbHbIE
padoThI padoTsI pecypchi
ITocTOsTHHBIE MATHUTBI U UX
B3aUMO/ICIICTBUE.

1 MarunutHoe nosue. Bekrop 1 Bbubnuoreka [TOK
MarHuTHOM MHYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHuK MarHuTHOM
WHJYKIHH
MaruutHoe nosne
MPOBOJTHUKA C TOKOM.

bubnuorexa [JOK

2 g:;;ggg;zf:ﬁe ! https://m.edsoo.ru/ff0c98fe
MPOBOJTHUKOB C TOKOM

3| disyeenmie warmmoro | I Bu6morera LIOK

Y https://m.edsoo.ru/ff0c98fe
TOJISL KATYIIKH C TOKOMY

4 JleficTBHE MarHUTHOTO 1 | bubnuoreka [IOK

T0JIs1 Ha TPOBOTHUK C https://m.edsoo.ru/ff0c9ac0



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
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

TokoMm. Cuna Ammepa.
JlabopaTopnas paboTa
«Hccnenosanue neiicTBus
TTOCTOSTHHOTO MarHUTa Ha
PaMKy C TOKOM»

JeicTBUE MarHUTHOTO
TOJISL Ha JIBIDKYIIYIOCS
3apsDKEHHYIO YaCTHUILY.
Cwna Jlopenna. Pabota
cuibl JIopenia

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

DneKTpoMarHuTHas
uHayKuus. I[loTok BekTopa
MarHuTHOM MHIYKIIUH.
OJ1C unayKuuu. 3aK0H
IJIEKTPOMArHUTHOM
nHnykuun Papanes

JlabopaTopnas pabota
«HccaenoBanue siBIeHUS
JJIEKTPOMATrHUTHON

WH]TY KL

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

MNupyxkTuBHOCTE. SIBNIEHUE
camonHaykImu. DJ1C
CaMOMHIYKIMH. DHEeprus
MarHUTHOTO ITOJISI KATYIIKH
C TOKOM.
DNEeKTPOMAarHUTHOE TOJIe

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

TexHuyeckue ycTpoucTBa u
HX IIPUMEHEHHUE:
IIOCTOSAHHBIC MarHuThI,
QJICKTPOMArHuThbl,
3JIEKTPOJBUraTelb,
YCKOPHUTEH JIEMEHTAPHBIX
YaCcTHL, UHAYKIUOHHAS
nneyp

10

O06o01mIaromui ypok
«MarnutHoe mnose.
DneKTpoMarHuTHas
WHTY KIHSDY

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

11

KontponsHas padora mo
Teme «MarautHoe noJe.
DneKTpOMarHuTHas
WHIYKIUSD)

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

12

CB0OOIHBIE MEXaHUYECKHAE
KOJIeOaHus.
T'apmonnueckue
KoyieOaHus. Y paBHEHHE
TapMOHHNYCCKUX
koneGanuit. [IpeBpaienne
SHEPIrUu

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

13

JlabopaTopnas paboTa
«UccaenoBanue
3aBHCHMOCTH NIepHoJia
MaJbIX KoJiebaHuit rpy3a Ha
HUTHU OT AJINMHBI HUTHU U
Macchl Ipy3a»

14

KonebaTensHbIi KOHTYD.
CB0OOIHEIE

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

3JICKTPOMATrHUTHEIC
K0JIEOaHUS B UAEATLHOM
KOJIeOATEIFHOM KOHTYpE.
AHanorust Mexy
MeXaHUYECKUMH U
AIEKTPOMATHUTHBIMH
KoJIEOaHUSIMH

15

®opmyna TomcoHa. 3akoH
COXpPaHCHHUS SHCPTUH B
UICaTFHOM KOJIe0aTeThbHOM
KOHTYpe

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o
3aTyxarolux KojaeOaHusX.
BrinyxneHHbIE
MeXaHUYECKHEe KoJIeOaHusl.
Pe3onanc. BeinyxkneHHble
JJIEKTPOMarHUTHbIE
KoJeOaHus

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

17

ITepemeHHsII1 TOK.
CuHycouanbHbI N
NepeMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JEHWCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA U HAIPSDKCHUS

Bbubnuorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop.
[IpousBoacTBO, nepesaya u
norpebieHue
EKTPUICCKOH SHEPTUH

19

YerpoiicTBo U
MPaKTUUECKOE PUMEHEHHE
9JIEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro
TOKa, JIMHUHU
9JIeKTponepenady

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

20

OKOJIOTHYECKHe PUCKH NTPHU
TIPOU3BOJICTBE
anekrposHepruu. Kynerypa
HCIIOJIb30BaHUS
JJIEKTPOIHEPTUH B
TTOBCETHEBHOM KU3HU

21

MexaHU4YeCKUEe BOJIHBIL,
YCIIOBHUS PacTIpOCTPAHEHHUS.
ITepuon. CkopocTb
pacipocTpaHeHus ¥ JUTMHA
BouiHbL. [lonepeunsie u
MIPOJOJIEHBIC BOJHEI

Bbubnuotexa [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTH 3BYyKa.
I'pomxocTs 3ByKa. BricoTta
tona. TemOp 3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0cccOc

23

OJIEeKTPOMAarHUTHBIE BOJHEI,
WX CBOMCTBA U CKOPOCTb.
[IIxana 31eKTpOMarHUTHBIX
BOJIH

bubnuorexa [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIUTBI pagrOCBSI3U U
TeJeBUicHNs. Pa3puTne



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

CPEIICTB CBSI3H.
Pannosnoxkamus

25

KontponsHas pabora
«KonebaHus ¥ BOJIHEI

bubnuorexa [JOK
https://m.edsoo.ru/ff0cc6f8

26

IIpssmonuneiHOE
pacmpocTpaHeHHE CBETa B
OJIHOPOJIHOM cpefe.
ToueuyHbIif HICTOYHHK CBETA.
JIyu cBera

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxeHre cBeTa. 3aKOHBI
OTpPaXCHUS CBETA.
IToctpoenue n3obpa>keHmiA
B IUIOCKOM 3epKaje

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue caera.
[TonHoe BHyTpeHHEE
oTtpaxenue. [IpeaenpHblii
yTOJI TIOJTHOTO BHYTPEHHETO
OTPAXKEHUS

Bubmoreka [IOK
https://m.edsoo.ru/ff0cd7{6

29

JlabopaTopHas paboTa
«HM3mepeHue nokasaress
NPETOMIICHHS CTCKIIa

bubnuotexa [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunsel. IHoctpoenue
MU300paKCHUH B JIMH3E.
®opMyIia TOHKOH JIMH3HI.
YBenuyeHue JTUH3BI

Bbubnunorexa [IOK
https://m.edsoo.ru/ff0cddle

31

JlabopaTopHas pabota
«HccnenoBanue CBOMCTB
H300paKCHUHN B JIMH3AX)

32

Hucnepcus csera.
CrnoxHbIi cocTaB 6emoro
ceera. [Bet. JlaboparopHas
pabota «Habmoaenne
JIMCTICPCHHU CBETa»

33

WnaTepdepenms ceeta.
Hudpaxius ceera.
Judpaxmonnas peméTka

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

34

HOHGpC‘IHOCTL CBCTOBEBIX
BOJIH. HOJI?[pI/BaI_[I/IFI CBCTa

Bubmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

Onruyeckue mpudOpsl U
YCTPOWCTBA U YCIOBHS HX
6€e301acHOr0 NPUMEHEHUS

36

I'panuIpl NPUMEHUMOCTH
KJIACCUUECKON MEXaHUKHU.
ITocTynaTsl cnenuanbHOM
TEOPUHU OTHOCUTEIBHOCTH

bubmuorexa [JOK
https://m.edso0.ru/ff0cf862

37

OTHOCHUTETTFHOCTH
OJJHOBPEMEHHOCTH.
3amezyicHUE BpeMEHH U
COKpAIIICHUE JJIHHBI

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0cfad2

38

OHeprust U UMITyJTIEC
PENSATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ YHEPrHeH U
HMITYJIBCOM. DHEepPIHs
MOKOSI

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0cfc68

39

KontponsHas padora
«Onruka. OCHOBBI

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0cf610



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

CHenralbHON Teopun
OTHOCHUTEJIBHOCTI

40

®otonHbl. Dopmyna
IInanka. DHeprus u
UMITYJIbC (POTOHA

bubnuorexa [JOK
https://m.edsoo.ru/ff0cfe16

41

OTKpBITHE U UCCIIEIOBAHUE
tdororddexra. OnbITH A.
I'. CroneroBa

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0cffc4

42

3akoHsl (hoTo3hPeKTa.
YpaBHeHune DWHIITEHHA
s porodddexra.
«Kpacnast rpanuna»
dboTtoaddexra

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0d015¢e

43

HaBnenue cera. Onbitel 1.
H. Jlebenesa. XumMnueckoe
JIIEUCTBHE CBETA

bubnuotexa [IOK
https://m.edsoo.ru/ff0d04a6

44

TexHuyeckue ycTpoucTBa u
MPaKTUIECKOE
PUMCHEHUE:
(hoTosnemMeHT, POTOATUHK,
corHeyHast barapes,
CBETOJINO/

45

Pemenne 3amad mo reme
«ONeMEeHTHI KBAaHTOBOM
OITHKH»

Bbubnrorexa [JOK
https://m.edsoo.ru/ff0d0302

46

Mogens atoma ToMcoHa.
Onsitel Pesepdopna mo
PaCCESIHUIO Ol-YACTHII.
IInanerapnas monenb
aToma

bubmuorexa [JOK
https://m.edsoo.ru/ff0d091a

47

IToctynarst bopa

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

48

W3mydeHne 1 OTIIOmeHNe
(hoTOHOB TIpH TIEpexoIe
aToMa C OJTHOTO YPOBHS
SHEPruu Ha Apyroi. Buasl
CIEKTPOB

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

49

BoamoBrle cBoiicTBa
yactull. Bonnsl ge bpoitns.
KopnyckynsipHo-BOIHOBOMI
nyanm3M. CriOHTaHHOE U
BBIHY’KJICHHOE M3JIy4YCHHUE

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

50

OtkpseITHE
panroakTHBHOCTH. OMBITHI
Pesepdopna o
OIIPEJIeTICHHUIO COCTaBa
PaINOAKTHBHOTO
W3ITy4CHHS

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

51

CsoiicTBa anbda-, bera-,
raMma-u3rydeHus.
BrnusiHuie painOakKTUBHOCTH
Ha )KHMBbIC OPTraHU3MBbI

52

OTKpbITHE OIPOTOHA U
HelTpoHa. M30Tomnsl.
Annda-pacmam.
ONEeKTPOHHBIN U

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



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d1162

TIO3UTPOHHEIH OeTa-pacman.
['amMMa-u3TydeHue

53

OHeprust CBA3M HyKJIOHOB B
snpe. SlnepHble peakuuu.
SInepHslii peakTop.
[IpoOnembl, NepCcreKTHBEI,
SKOJIOTHUECKUE ACTIEKTHI
SIIEPHON HEPreTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIC YaCTHIIBI.
OTKpBITHE TIO3UTPOHA.
Merto/nl HaOIIOAEHUS U
perucTpanuu
3JIEMEHTaPHBIX YaCTHII.
Kpyrnsiii cton
«DyHIaMEHTAIEHBIC
B3aumoeiicTeus. EquHcTBO
(hm3nIecKoil KapTHHBI
MHpa

Bbubnuotexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUL
actporomuu. [IpuknagHoe
U MHAPOBO33PCHYCCKOC
3HAYCHUE acTPOHOMUH. Buy
3BE3HOTO HedA.
Co3Be3ausi, ipKue 3BE3/bI,
IUIAHETHI, UX BUIUMOE
newxkenne. CoHeuHas
crucTeMa

56

Comnne. ConneuHas
aKTUBHOCTb. VICTOYHUK
snepruu CoJHiia u 38831

57

3BE3/bl, UX OCHOBHEIC
XapaKTEPUCTUKH. 3BE3IBI
TJIaBHOM
[TOCJIEI0BATENBHOCTH.
Buytpennee ctpoenue
3B&31. CoBpeMCHHBIC
TpeICTaBICHUS O
TIPOUCXOKACHUH U
ooy ContHIa U 3BE3]

58

Maineunstii [Tyt — Hama
T"anakTtuka. [TonosxkeHue u
nerxkenre CoHIa B
T"anakTuke. ['amaxkTuky.
YeEpHble ABIPHI B sipax
rajJaKTHK

59

Bcenennas. Pazberanne
ranakTuk. Teopus
Bonpmoro B3priBa.
PenmkroBoe m3mydeHue.
MerarajakTuka

60

Hepemennsie npobiaeMsr
ACTPOHOMHH

61

KontponsHas pabora
«OneMeHThI aCTPOHOMHHU U
ACTPOHU3UKIDY

62

O6o6maromuii ypok. Ponb
(hM3HWKHM ¥ aCTPOHOMHH B



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

3KOHOMMYECKOM,
TEXHOJIOTHYECKOH,
COIMATbHOM M ATUYECKOU
cdepax nesTenbHOCTH
JeJioBeKa

O6o6maromuii ypok. Poip
U MecTO (PU3UKH U

63 | acTpoHOMHUU B
COBPEMEHHON Hay4HOU
KapTHHE MUpa

O6o6maromuii ypok. Poip
(usnueckoii Teopun B

64 | hopmupoBaHUH
Hpe/ICTaBICHUH 0
(bu3HYCCKOi KApTHHE MUpa

O06o0marmui ypoxk.
MecTto puznyeckoit
KapTUHBI MHpa B 00LIEM
65 | paLy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NpE/ICTaBICHUH O IPHPOAE
Hrorosslii KOHTPOIbL

MarsautHoe 1noie.
66 | DnexTpoMarHuTHas
WHY KL

Ontuka. OCHOBBI
67 | cnenuanbHON TEOPUH
OTHOCHUTEILHOCTH

KsanroBas pusnka.
68 | DieMeHTHI aCTPOHOMUH U
acTpOPH3UKH

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB IIO [TPOT'PAMME

68

IMMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBbI

10 KIJACC

Kon
MPOBEPAEMOro
pe3yabTara

IIpoBepsiemble NpeaMeTHBIE Pe3yIbTATHI 0CBOECHHSI 0OCHOBHOM 00pa3oBaTe/bLHOI
NPOrpaMMBbl cpeJHero o0uiero o4pa3oBaHus

10.1

JeMoHCTpUpOBaTh Ha MpUMeEpax poiib U MeCTO (HU3UKH B (POPMUPOBAHHU COBPEMEHHOM
Hay4HOH KapTUHBI MUPA, B pa3BUTUHM COBPEMEHHOM TEXHUKU U TEXHOJIOT Ui, B TPAKTUUYECKON
JNeATEILHOCTH JIFOAEH

10.2

Y4uTBHIBaTH TPAHUIIBI IPUMEHEHHUS N3YUSHHBIX (PU3NYECKUX MOAETICH: MaTepHalbHas TOUKa,
WHEepUUalbHas CHCTeMa OTcuéTa, aOCONIOTHO TBEpAOE TeNo, MACalbHBIN Ta3; MOAEIH
CTPOEHHUs Ta30B, JXUIAKOCTEH W TBEPABIX TeEJI, TOUECUHBIM JJIEKTPUYECKUN 3aps] — IpU
peuleHnH GUINIECKUX 33129

10.3

PacriozHaBath ¢usnueckue sSBICHUS (MPOIECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KHUHETUYECKOM TEOpUHU CTpPOCHUS BeIlleCTBa H
SICKTPOAUHAMUKHA: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHUE,
cBOOOJHOE MaJcHUE TeJ, ABHI)KCHHE IO OKPYKHOCTH, MHEPLHs, B3aUMOJCHCTBHE TE,



https://m.edsoo.ru/ff0d1784

mddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHHUE XUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE
o0béMa Tenm TpHM HarpeBaHWM (OXJAXKACHWUH), TEIUIOBOE DPAaBHOBECHE, HCIApeHHe,
KOHJEHCalysl, MJIABJICHUE, KPUCTAIIIN3AIs, KUIIEHHE, BIAXXHOCTh BO3/1yXa, MOBBILICHUE
JIaBJIEHMS Ta3a IpH €ro HarpeBaHUHM B 3aKPBITOM COCYJE, CBA3b MEXAY MapaMmeTpaMu
COCTOSIHUS I'a3a B U30Ipolieccax; JIEKTpU3aLus TeJl, B3auMoieicTBUE 3apsiioB

10.4

OnuceiBaTh MEXaHMUYECKOE IBMKCHHE, MCIOJIB3YsS (U3MYECKHE BEIMYMHBI: KOOPAMHATA,
IIyTh, IEpEMELCHNE, CKOPOCTh, yCKOPEHHE, Macca Tejla, CUIIA, UMITYJIBC Tella, KHHETHIeCKast
9HEprus, MOTeHIHATIbHASL SHEPTHs, MEXaHW4YeCKas padoTa, MeXaHU4YeCKas MOIIHOCTB; MPH
ONMCAaHWU TPABWIBHO TPAKTOBATh (DUBWYECKUI CMBICT HCIONB3YEMbIX BEIWYMH, HX
0003HAYEHUsI W CIUHWIBI, HAXOAUTH (OPMYIIBI, CB3BIBAIOLIME AaHHYIO (U3UUECKYIO
BEJIMYMHY C JPYTMMU BEJIMUYMHAMU

10.5

OnuceiBaTh W3YYCHHBIC TEIUIOBBIE CBOWCTBA TENl W TEIUIOBBIC SIBICHUS, HCIONB3YS
(hu3nuecKre BEIUYMHBI: JABJICHHE Ta3a, TeMIIepaTypa, CPeIHIs KUHETUYCCKas SHEPTrHs
Xa0THYECKOTO JIBHIKEHUS MOJISKYJI, CPEJHEKBAIpaTHUHAS CKOPOCTh MOJICKYJI, KOJMYE€CTBO
TEIUIOThI, BHYTPEHHssS OJHEprusi, pabora rasza, KOd()(UIMEHT TMOJE3HOTO JCHCTBUS
TEIUIOBOT'O JBUIATEJs; IMPH ONUCAHUU MPABHIIBHO TPAaKTOBaTh (PU3UYCCKUH CMBICI
HCIOJBb3yEeMbIX BEIUYMH, WX OOO3HAUeHWS W CJWHHUILI, HAXOJIUTh (OPMYIIHI,
CBA3BIBAIOINNE JIAHHYIO QU3MUECKYIO BETUYHMHY C IPYTHUMHU BETUUMHAM

10.6

OnucelBaTh M3y4YEHHBIE 3JEKTPUYECKHE CBOMCTBA BEIIECTBA M IJNEKTPUYECKHUE SBICHUA
(mporiecchl), HCTONB3Ysl (PUIUUECKHE BEIWUHMHBI: DICKTPHUUSCKUHA 3apsil, JIEKTPUIECKOE
TioJie, HanPspKEHHOCTH TOJIS, OTEHIINAJ, Pa3HOCTh TOTEHITNAJIOB; TP ONTUCAHUH ITPABHIIBHO
TPaKkTOBaTh (HU3UYECKUI CMBICT HMCIOJIb3YEMBIX BEIMYMH, UX OOO3HAUYEHUS U €IUHUIIBI;
yKa3blBaTh (OPMYJBI, CBS3BIBAIOLINE MaHHYIO (HU3MYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYNHAMHU

10.7

AHAM3UPOBATh (U3UYECKUE TIPOLECCHl M SIBIICHHSI, WCIONB3YS (U3UYECKUE 3aKOHBI H
NPUHIUIBL: 3aKOH BceMupHoro Tsarorenus, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs
MEXaHWYECKOW DHEPIWH, 3aKOH COXPAHEHWS WMITYJbCa, NPUHIMII CYMEPIO3UIUN CHUII,
NPUHLIMII PAaBHOIPABHS HHEPLHAIBHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-KHHETHYECKYIO
TEOpUIO0 CTPOCHHUS BEIIECTBA, Fa30Bbl€ 3aKOHBI, CBS3b CPEAHEH KHHETHYECKOH SHEpTHUH
TEIJIOBOTO  JBIDKEHHMST MOJEKYlT C a0CONIOTHOW TeMIepaTypol, TepBBIA 3aKOH
TEPMOJAMHAMUKH; 3aKOH COXpaHEHHUs IEKTPUYECKOro 3apsna, 3akoH Kynona; mpu sToM
pas3IuyaTh CI0BECHYIO (hOPMYINPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BHIPAKCHNE U YCIIOBHS
(rpanuubl, 06JaCTH) TPUMEHUMOCTH

10.8

OOBACHAITHL OCHOBHBIE IIPUHIIAIIBI ,Z[eﬁCTBHSI MalllvH, HpI/I60p0B 1 TCXHUYCCKHUX YCTpOfICTB;
pas3jinvaThb yCJIOBUA UX 0€30IMaCHOr0 UCIOIL30BAHMS B HOBCCHHCBHOﬁ KU3HU

10.9

BBIMONHATE 3KCHEPUMEHTHl IO MCCIEAOBAaHUIO (DU3MYECKUX SBICHUH M IPOLIECCOB C
HCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHHIT; IpH 3TOM (HOpMyIHpOBaTh IPOoOIEMy
(3amavy) W rUmoTe3y y4eOHOro SKCHEpHUMEHTa, COOMpATh YCTAHOBKY M3 INPEIUIOKEHHOTO
000pyAOBaHMsI, POBOANUTE ONBIT U (POPMYJINPOBATH BHIBOJIBI

10.10

OcymiecTBiIATh IpsSIMbIE M KOCBEHHBIE M3MEPEHHUS (DU3NYECKUX BEIUYMH; NPU 3ITOM
BBIOMPATh ONTHMAJIBHBIN CIIOCOO M3MEPEHMS U MCIOJIb30BaTh M3BECTHBIC METOJbI OLEHKH
MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnemoBath 3aBUCUMOCTH MEXTY (PU3NYSCKHMHU BEJMUYUHAMHU C UCIIOJIb30BAHUEM IPSIMBIX
U3MEPEHHUI; IPHU STOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YIHTATHI TIOTYICHHON
3aBUCUMOCTH (DM3WYECKHX BEIWYWH B BHIE TaOMWII M TpadHKOB, IeNaTh BBIBOIBI 10
pe3yJibTaTaM HUCCIIEJOBAHHUS

10.12

CobmronaTe mpaBuia 0€30acHOrO Tpyda IPU IMPOBEICHUHM HCCIEIOBAHUM B paMKax
y4eOHOTr0 3KCIIEpPUMEHTa, y4eOHO-HCCIEeIOBATENbCKOH M IIPOSKTHOW JESITENBHOCTH C
HCIIOJIb30BaHNEM M3MEPHUTEIBHBIX YCTPOHCTB M Ta00OPaTOPHOTO 000PYA0BaHUS

10.13

Pemate pacuéTHble 331241 ¢ SIBHO 3aJJaHHON (PU3NYECKON MOJIEIIBIO, UCTIONIB3YSI PU3UUECKHE
3aKOHBI U MPUHLIUIIBI; HA OCHOBE aHaJl3a YCIIOBHS 3a]1a4ll BIOMPATh (PU3NUECKYIO0 MOJIENb,
BBIJICJISATH (PU3MUECKHE BETMYMHBI U (HOPMYJIbI, HEOOXOIUMEIE JUIs €€ pelIeHus], TPOBOAUTD
pacuéThl M OLIEHUBAThH PEATLHOCTD MOIYYSHHOTO 3HAUCHHST (PU3UUECKON BEINUYHNHBI




10.14

Pemare kadecTBeHHBIE 3aJa4u: BBICTpaWBaThb JIOTHUYCCKU HEIMPOTHBOPECYUBYIO IEIMIOYKY
paccyme}mﬁ C OHOpOﬁ Ha N3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTh MpH pellieHnH Y4eOHbBIX 32/1a4 COBPEMEHHbIC HH()OPMAIIMOHHBIE TEXHOJIOTUH
IUTA TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALMH M TIPEICTaBICHHUS y4eOHOH W HaydHO-
MONMYJIIPHOW HMH(OpManuy, IOMYyYEeHHOM U3 pa3NUYHbIX MCTOYHHUKOB;, KPHUTHYECKH
aHAJIM3UPOBATH MOJIyYaeMyl0 HH(OPMALIHIO

10.16

[IpuBoANTH TMpHMEpPHI BKIAAa POCCHHCKUX M 3apyOCIKHBIX yUEHBIX-(OU3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOMIETO MHPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA

10.17

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS 1O (PU3HUKE B TOBCEIHEBHOM KHU3HU LI 00eCTICUeHUS
Oe3omacHOCTH MpU OOpalleHHd ¢ NpHOOpaMH W TEXHUYECKUMH YCTPOWCTBAMHM, IS
COXpaHEHHs 3/I0POBBS U COOJIOACHUS HOPM 3KOJOTHYECKOTO MOBEJIEHHS B OKpYXKarolien
cpene

10.18

PaboTath B rpymIe ¢ BEIMOIHEHHEM Pa3IUYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATH paboTy
TPYNIbI, PaIlMOHAIBLHO pacHpeleisTh OOS3aHHOCTH W IUIAHUPOBATh JCSITEILHOCTh B
HECTAHAPTHBIX CUTYyaIUAX, aICKBATHO OIICHUBATH BKJIA]] KaXKI0TO M3 YUACTHUKOB TPYIIIHI
B PCIICHUE PACCMATPUBAECMOM MPOOJIEMBI

11 KIJACC

Kon
NMpoBepPsIEMOro
pe3yJabTarTa

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThHI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NMPorpaMMbl cpeHero oomero oopa3oBanus

11.1

JeMoHcTprpOBaTh Ha MpuUMepax poiib U MecTo (U3NKH B (OPMHUPOBAHUH COBPEMEHHOU
Hay4YHOU KapTUHbI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B TPAKTUYECKON
JIeSITeNIbHOCTH JIFOJIeH, IEJIOCTHOCTh M €IMHCTBO (PU3MYECKOi KapTHHBI MHpa

11.2

VauTeiBaTh TpaHulbl TMPUMCHCHUA HN3YUYCHHBIX (I)I/ISI/ILIGCKI/IX MOHeHCﬁZ TOYCYHBIN
BHCKTpI/I'{CCKI/Iﬁ 3apsan, AACpHasA MOJACJIb aTOMaA, HYKJIIOHHAA MOJCJIb ATOMHOI'O dApa IpUu
PCHICHUUA (I)I/I3I/I‘-IGCKI/IX 3aJa4

11.3

Pacnio3naBate (u3mveckue sBIEeHUSA (Mporecchl) M OOBJCHATh WX HA OCHOBE 3aKOHOB
9NIEKTPOJAMHAMHUKA W KBAHTOBOM (H3UKH: 3JIEKTpHYECKas MPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XHMHYECKOE, MArHHTHOE JEHCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMATHUTHAST MHIYKIHS, JCHCTBUEC MArHHUTHOTO IIOJISI HAa IMPOBOJHUK C TOKOM H
JIBUOKYIIMICS — 3apsijl, 3JCKTPOMArHUTHBIC KOJICOAHHWS W BOJHBI, MNPSMOJHUHEHHOE
pacmlpocTpaHeHHE CBeTa, OTpaKEHHE, MpeJOMIICHHe, HWHTEepPepeHuus, IUPpakiuus u
noJyiipu3aliMsl CBETa, IUCIEpPCUsi cBeTa, (orodjiekTpudeckuil 3ddext (dhoroaddekr),
CBETOBOE JIaBJICHUE, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTPa aTOMa BOJIOPO/Ia, €CTECTBEHHAS
Y UCKYCCTBEHHAsI PaIMOAKTUBHOCTh

11.4

OnuceBaTh U3YYCHHBIC CBOMCTBA BEIIECTBA (DICKTPUUCCKUE, MATHUTHBIC, OMTHYECKHE,
SJEKTPUYECKYI0 TPOBOJAUMOCTh PA3IMYHBIX Cpel) W DIICKTPOMATHUTHEBIC —SIBJICHUS
(poriecchbl), MCHOJB3YS (U3NYCCKHE BEIMYMHBI: DJICKTPHUCCKUN 3apsi, CuUjia TOKa,
JJIEKTPUIECCKOE HAMPSDKEHUE, JJICKTPUUECKOE CONMPOTHBIICHHUE, PA3HOCTH ITOTCHIIHAJIOB,
OC, pabora TOKa, WHAYKIHS MAarHHTHOTO TONs, cuia Awmmepa, cuna Jloperma,
WHIYKTABHOCTh KATYIIKH, DHEPIUs DIIEKTPHUYECKOTO W MArHUTHOTO IIOJeH, MEepHOJ] H
yacToTa KoieOaHWii B KOJNEOATeNbHOM KOHTYpe, 3apsji M CHJIa TOKa B IPOIecce
rapMOHHYECKUX AIIEKTPOMATHUTHBIX KOJeOaHui, (POKYCHOE PacCTOSIHUE M ONTUYECKas Chila
JIMH3BL, IPU OIMMCAHUY MPABUJIBHO TPAKTOBATH (PU3MUYCCKHUI CMBICI HCITOJIb3YEMbIX BEJIHUMH,
X 0003HAYCHHS M CIAUMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (DU3UUECKYIO
BEIINYNHY C JPYTHUMH BEJIMUYUHAMU

11.5

OnuceiBaTh W3yYEHHBIC KBAaHTOBBIC SIBICHUS M MPOIECCHI, HUCIOIB3Ys (U3HYCCKHE
BEJIMYUHBI: CKOPOCTH DJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI M 4aCTOTA CBETA, SHEPTUS U
UMIYJILC (POTOHA, TIEPHUOJ] MOJypaciiajga, YHEPTUs CBSI3H aTOMHBIX SJIEp; NPH ONMHCAHHH
MPABHJIBHO TPAKTOBATh (DPU3MUYCCKHUM CMBICI MCIOJIb3YEMBbIX BEJIMUUH, UX 0003HAUCHHUS U




€AVMHUILBl; YKa3blBaTh (OPMYIIbI, CBA3BIBAIOIIME MNAHHYI0 (HU3NYECKYI0 BEIUYHHY C
JPYTUMH BeJIMYMHAMH, BBIYMCIISITh 3HaUCHHE (PU3NYECKOH BEJTMYMHBI

11.6

AHanu3upoBaTh (PU3MUECKUE MPOIECCHI M SBICHHS, HCIOJB3YS (U3UYCCKHE 3aKOHBI U
MPUHIUTEL: 3akoH OMa, 3aKOHBI ITOCJIEIOBATEIBPHOTO W TMApPAILICIBHOTO COCAMHCHHS
MPOBOJHUKOB, 3aKoH Jlxoynss — JleHma, 3aKOH 3JIEKTPOMAarHUTHONM WHAYKLHH, 3aKOH
MPSMOJIMHEMHOTO ~ PAaCIPOCTPAHEHUs CBETa, 3aKOHBI OTPaXXCHHS CBETa, 3aKOHBI
MIPEJIOMIICHUS. CBETa, ypaBHeHWe OiHIITeHa a1 Qorodddexra, 3aKOH COXpPaHECHHS
SHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAaHEHHUS AJIEKTPUUYECKOTO 3apsiaa, 3aKOH
COXpaHEHHsI MacCOBOTO YHUCIIa, MOCTyJaThl bopa, 3aKkoH paguoakTUBHOTO paclaja; Mmpu
3TOM pa3jnyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €I0 MaTEMAaTUUYECKOE BBIPAXKCHHE U
yciioBus (TpaHuIlbl, 00JACTH) IPUMEHUMOCTH

11.7

OnpenensaTs HallpaBJIEHWE BEKTOpa MHAYKLIUM MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cwiibl Amrniepa u cuibl JlopeHia

CrtpouTh 1 ONHMCHIBATh H300paXKEHHE, CO3/IaBaEMOE TIIOCKIM 3€pKaJIOM, TOHKOH JINH30#

11.9

Brinmonngars OKCIICPUMCHTLI 10 HCCICAOBAHUIO (1)I/I3I/ILICCKI/IX SIBICHUN U oponeccoB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX U3MEPEHUI; PH 3TOM (HOPMYIUPOBATH TPOOIEMY
(3amady) u TUMOTE3y Y4EOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 IPEIIOKEHHOTO
000opyioBaHusl, TIPOBOAUTH ONBIT U JOPMYJIMPOBATH BHIBOJIBI

11.10

OcCymiecTBiIATh MpsIMble M KOCBEHHBIE H3MEpeHHUs (HU3MYECKUX BEIMYMH; MpPU 3TOM
BBIOMpPATh ONTUMANBHBIN cI0CO0 M3MEPEHHUsT M UCTIOIb30BaTh U3BECTHBIE METOMBI OLICHKU
IIOTPEUIHOCTEN U3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTH (PU3NYECKUX BEJIMUMH C HCIIOJIb30BAHUEM IMPSIMbIX U3MEPEHHIA;
IpH OSTOM KOHCTPYMPOBaTb YCTAHOBKY, (PUKCHpOBaTh pe3yibTaThl IMONTYyYCHHOH
3aBHCUMOCTH (PU3MYECKUX BENMYMH B BHAE TaOmuI W rpaduKoB, NenaTh BBIBOIBI MO
pe3yJibTaTaM HCCIeI0OBaHUS

11.12

CobnronaTh mpaBuia 0€30MaCHOTO TPyJa NPH NPOBEIECHUU HCCICIOBAHUI B paMKax
y4eOHOro 3KCIEPUMEHTa, y4eOHO-HCCIIeA0BATEIbCKOH M MPOCKTHOW IEATEIBHOCTH C
HCI0JIb30BAHUEM U3MEPUTEIbHBIX YCTPOHCTB M 1a00paTopHOro o00pyaoBaHUS

11.13

Pematp pacu€THbIe 3aa49H C ABHO 3aJaHHOHN (HHM3UYECKON MOAEIBIO, UCIIONB3Ysl (PU3UUYECKHUE
3aKOHBI ¥ MPUHIUIIBI; HA OCHOBE aHAJIM3a YCIIOBUS 3a7jaul BEIOUPATh (PU3HUECKYIO MOJETIb,
BBIJICJIATH (PU3MUECKHUE BEINIMHBI U (POPMYIIbI, HEOOXOIUMBIE [UIs €€ peleHHs], TPOBOIUTh
pacuéThl M OLIEHUBATH PEAILHOCTD MTOJYYEHHOT'0 3HaUYeHHs (PU3NUECKON BENUYHMHBI

11.14

Pemate kadecTBEHHBIC 3aladd: BBEICTPAWBATH JIOTHYECKH HETPOTHBOPEUMBYIO IICTIOUYKY
paccyXIeHuH ¢ OTIOPOi Ha W3YYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3WUECKHE SIBICHHS

11.15

Hcnonp3oBaTh Npu pelieHnH Y4eOHbIX 3a/1a4 COBPEMEHHbIE HH()OPMaIMOHHBIE TEXHOIOTUU
JUISl TIOMCKA, CTPYKTYpUPOBAHHUS, HHTEPIPETALUN U TIPEACTaBICHUS y4eOHOH M HAy4YHO-
MOMYJSIpHOW  MH(pOpPMAIMK, TOMYYEHHOH W3 pas3INYHbIX HCTOYHHUKOB;, KPUTHUECKU
aHAJIM3UPOBATH MOTYyYAEMYI0 HH(OPMAITHIO

11.16

O0OBICHATE MIPUHIHUIIBI JeicTBUA MalllvH, HpI/I60p0B 1 TCXHUYCCKUX yc’I’pOfICTB; pasiniyaTb
YCJIOBUA UX 0€30I1aCHOr0 MCIOJIL30BAHMS B HOBCCHHCBHOﬁ KU3HU

11.17

[IpuBomuTE MpUMEPHI BKIIAJa POCCUHCKUAX W 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00BJCHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA

11.18

Hcronb30BaTh TCOPETHUSCKUE 3HAHUS 110 (DU3KMKE B IIOBCEAHEBHOM XKU3HH JJ1s1 00€CIICUCHHMSI
0e30macHOCTH TIpH OOpalieHUH ¢ TPHOOpaMH W TEXHWYECKHMMH YCTPOWCTBAMH, IS
COXPAHCHUS 37I0POBbSl U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO TOBEJCHUS B OKpYKaroIien
cpene

11.19

PaGoTath B rpymme ¢ BBIIOJHEHHEM Pa3MUHBIX COLUUATBHBIX POJICH, IUIAHUPOBATh paboTy
TPYMITBI, PAlMOHAIBGHO pPacHpedessiTh OOS3aHHOCTH M IUJIAHUPOBATh JESTENIFHOCTh B
HECTAHJAPTHBIX CUTYALMsIX, aICKBATHO OLEHUBATH BKJIAJ KaXXIO0r0 U3 yYaCTHUKOB I'PYIIIILI B
peleHne paccMaTpruBaeMoOi MPOOIIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kox
pasaeia

Kon nposepsiemoro
3JieMeHTa

IIpoBepsiemMble 3JIeMEHThI COAEPKAHUS

OU3NKA U METOZIbI HAVYHOI'O ITO3HAHU A

1.1

®dusuka — Hayka o mpupojie. HayuHble METOBI NTO3HAHUS OKPYKAIOIIETO
Mmupa. Poib OKCIICpUMEHTa U TCOPUU B IIPOLECCE IO3HAHUA MNPHUPOIBI.
DKCIIEpUMEHT B (PU3HKE

1.2

MogenupoBanue GU3NIECKUX SIBICHUN U MpoleccoB. HaydHble THIOTESHI.
Ousznueckre 3aKOHBI M TEOPHH. [ paHUIBI NPUMEHUMOCTH (HU3NYECKUX
3akoHOB. [IpuHnIMT cooTBeTcTBUS. Ponb 1 MecTo pusnku B popMupoBannu
COBPEMEHHOW HAay4HOW KApTHUHBI MHUPA, B INPAKTHYECKOH IESATEIBHOCTH
moaen

MEXAHUKA

##HParH##HKNHEMATHKA

2.1.1

Mexanuueckoe JBUXKCHHC. OTHOCHUTENBLHOCTE MEXAaHHUYECKOTO JABUXCHUS.
Cucrema orcuéra. TpaekTopus

[lepemerienre, CKOpOCTh (CpeAHsE CKOPOCTb, MIHOBEHHAsh CKOPOCTh) H
YCKOPEHHE MaTepualbHOM TOYKHM, HMX TMPOEKIMH Ha OCH CHCTEMBI
KoopauHat. ClokeHHe epeMeIIeHUH U CI0KEeHHE CKOpocTer

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsSMONIMHEHOe nBrxkeHue. | paduku
3aBHUCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHS, IyTH W TEPEeMEIICHUS
MaTepUaTbHON TOYKH OT BpEMEHH

2.1

CBoOoHOE TIajieHne. Y CKOpeHUE CBOOOHOTO MMaICHHUS

Kpusonuneitnoe nuxenne. PaBHOMepHOE IBHKEHNE MaTepHAIbHOW TOUKH
10 OKPYXKHOCTH. YTJIOBas CKOpPOCTb, JMHEHHas ckopocTb. Ilepuon u
yacToTa. [IeHTpOCTpEMUTEILHOE YCKOPEHUE

Texanueckue YCTpOﬁCTBaZ CIIMAOMETpP, ABUIXCHHUC CHaApAAO0B, LCIHBIC H
PEMCHHBIC IICpeaAaIn

[IpakTiaeckue paboTsl. M3mepenne MTHOBEHHOH ckopocTu. MccnenoBanue
COOTHOILCHUS MEKAY IMYTAMHU, IPOHACHHBIMH TEJIOM 3a [OCJIEI0BATEIbHbIE
paBHbIE NPOMEXYTKM BPEMEHH IIPU PaBHOYCKOPEHHOM JABHXXCHUHU C
HAYaJIbHOW CKOPOCTHIO, PAaBHOW HyIIO. M3ydeHue IBIKEHUS MIapuKa B
BSI3KOM )KUAKOCTH. M3yueHue ABMKESHHS Tena, OpOLICHHOI0 TOPU30HTAIBHO

#HPar#H TMHAMUKA

2.2.1

[Ipunuun  ortHocutensHocTH ['ammnes. Ilepserii  3akoH  HbroToHa.
MNuepruanbHble CUCTEMBI OTCYETA

222

Macca tena. Cuina. [IpuHUMN cynepno3uiy CHIl

2.2

223

Bropoii 3akoH HploTOHa JUIsi MaTepUaNbHOM TOYKM B HMHEPLUAIBHOU
cucteme otcuéra (MCO). Tperuit 3akoH HpIOTOHA UIT MaTtepuambHBIX
TOYEK

224

3akoH BcemupHOro tiarotenus. Cuma Tspkectu. IlepBas kocmudeckas
ckopocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpennsi. Cyxoe Tperue. Cuiia TPEeHUS CKOJIRKCHUS U CUJa TPEHUS
nokost. Koapunment tpenuns. Cuiia CONpOTUBIICHUS NPH JBHKCHUH TeJia B
JKUJIKOCTH HMJTH T'a3e




2.2.7 [TocTynaTensHOE U BpalaTeIbHOE ABMKEHIE a0COTIOTHO TBEPOTO Tesa
228 MoOMEHT CHJIbI OTHOCHTENIBHO OcH BpaimieHus. I[lnmedo cumbl. YcimoBus
paBHoBecust TBEpaoro Tena B MUCO
229 TexHuueckue yCTpPOMCTBA: MOAIIMUIHUKYA, IBUXEHUE MCKYCCTBEHHBIX
CITyTHHUKOB
[Ipaktiaeckne pabotel. W3yduenne maBrmkeHuss Opycka IO HaKIOHHOM
IIJIOCKOCTH TIO/T IEUCTBUEM HECKOJBKHUX cwil. VccieoBanne 3aBUCHMOCTH
2.2.10 CHJI YIIPYTOCTH, BO3HUKAIOIINX B Ae()OpPMUPYEMOH TPy KUHE U PE3UHOBOM
oOpasue, oT BenuuuHbl uX fAedopmarmu. HccnemoBanme —ycnoBuit
paBHOBECHSI TBEPOTO TeJIa, UMEIOIIET0 OCh BpaIllEHHs
###HPar###3AKOHBI COXPAHEHH S B MEXAHUKE
231 MNMnynsc MaTepuanbHOM TOYKM, CUCTEMBI MATEPUAIBHBIX TOUEK. MMITyIIbC
CHJIBI M H3MEHEHHUE HMITYJIbCa TeJla
232 3akoH coxpaHeHus uMmmnynsca B MCO. PeakTuBHOE ABM>KEHUE
233 Pabora cuibl
234 MoMHOCTh CUJIBL
235 Kunerudeckas sHeprusi MmaTepuaibHON Toukd. TeopeMa 0 KMHETHYECKOU
SHEPTUHU
[ToTenunanbpHast SHEprusl. [ToTenumansHas SHEPrus yapyTo
23 2.3.6 neGopMUpOBaHHOW mpyxuHBL. [loTeHIManbHass SHEprusi Tejaa BONM3U
MTOBEPXHOCTHU 3eMITH
[loTennmaneHple W HeMOTeHHHAd bHBIE  cuibl.  CBsi3b  pabOTHI
2.3.7 HEMOTEHIIMAJIBHBIX CUJI C U3MEHEHHEM MEXaHHMYeCKOH SHEPTruu CHCTEMBI
Tes1. 3aKOH COXPaHEHHs] MEXaHUUECKON SHepruu
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHSI
23.9 TexHU4ecKUe YCTPOUCTBA: IBU)KEHHUE PAKET, BOJOMET, KOIIEP, IIPYKUHHBIN
MTUCTOJIET
[Ipaktnueckue paboTel. U3yueHne CBSI3M CKOPOCTEH TEN MPH HEYNPYroMm
2.3.10 ynape. VMccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHHYECKOM
SHEPruM Teja
3 MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUMKA
#i#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KHHETUIECKOH Teopuu. bpoyHOBCKOE
3.1.1 nekenune. duddysus. Xapakrep OBIKCHHS W B3aUMOACHCTBHUS YacTHI]
BEIIECTBA
310 Mogenu cTpoeHusi ra3oB, mHnKOCTVeIZ 1 TBEPIBIX TET U OOBSICHECHUE CBOHCTB
BEIIecTBa HA OCHOBE ITHX MOJIeNel
3.1.3 Macca monexyn. KonmmuectBo BemectBa. [locTostHaass ABoraapo
314 TemoBoe paBHOBecue. Temnepatypa u e€ n3mepenne. lllkana Temmeparyp
3.1 enbcus
315 Monenb HICANBHOTO  rasa. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-
KHHETHYECKON TEOPHH UACATBHOTO Ta3a
316 AOlcomoTHas TeMIiepaTypa Kak Mepa cpelHed KHHETHYECKOW SHEepruu
TEIUIOBOTO JIBMXKeHMs yacTull ra3a. lllkana remnepatyp KenapBuna
3.1.7 YpaBuenue Knanelipona — Mengeneena. 3akos JlanbToHa
318 T'azoBeie 3akoHBl. M3ompouecchl B HJEANbHOM Tra3e C IOCTOSHHBIM
KOJIMYECTBOM BEIIeCTBA: U30TepMa, M30X0pa, n306apa
3.1.9 TexHuuecKre ycTpoicTBa: TepMOMETp, OapomeTp




[IpaxkTnueckue pa®otel. M3mMepeHne mMacchl BO3ayXa B KJIACCHOW KOMHATe.

3.1.10 UccnenoBanue  3aBUCMMOCTH ~ MEXIY  IapaMeTpaMUd  COCTOSIHUA
pa3pesKeHHOro rasa
OCHOBbI TEPMOAMHAMUKHA
3921 TepMoanHamudeckast cucteMa. BHyTpeHHsIs SHEprusl TepMOJMHAMUYECKON
o CUCTEMBI ¥ c1ocOoOBI €€ M3MEHEHUsI
399 KomnuectBo Temnotsl m pabota. BHyTpeHHSs 3Heprus OIHOATOMHOIO
UACaIBHOrO ra3a
Bunel Terionepenauu: TETJIONPOBOAHOCTb, KOHBEKIWS, H3IIydeHUE.
3.23 TermoémMkocTs Tenma. YaenbHas TEMIOEMKOCTh BemlecTBa. Pacuér
KOJINYECTBA TEIUIOTHI IPHU TeIUIOoNeperade
IlepBblii  3akOH  TepMOAUMHAMUKH. lIpuMeHeHME IEpBOro  3aKOHA
39 3.24 TEPMOJIMHAMUKHU K M3omporeccam. ['padudeckas uHTEprnpeTanusi paboThl
rasa
TemnoBele  Mammubl.  [IpyuHOUNBI  AGHCTBHA — TEIUIOBBIX — MAIIHH.
395 [IpeobpasoBanust »HEPTUM B TEMJIOBBIX MammHaxX. Kosdduuument
nosiesHoro aeictus (ganee — KI1/) TerioBoit mammnsl. [{ukn KapHo u ero
KIA
396 Bropoii 3akon TepmoauHaMukd. HeoOpaTUMOCTh MPOLIECCOB B MPUPOZE.
- TennoBeie ABUTaTENN. DKOIOTUYECKUE MPOOJIEMBI TEIUIOIHEPTCTUKI
397 TexHu4eckue yCcTpoWCTBa: MBHUTATEIh BHYTPEHHETO CTOPAaHHS, OBITOBOM
XOJIOAWIBHUK, KOHIULIMOHED
3.2.8 [Ipaktudeckue padboThl. Mi3MepeHne yaeapHON TeII0EMKOCTH
#i##HPar### AL PET’ATHBIE COCTOSAHU A BEIHECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpa3oBanue M KoOHICHcalus. VcmapeHwe W KuIleHHE. Y IelbHasI
3.3.1 TeIuIoTa TapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEpaTyphl KHUIIEHUS OT
JIABJICHUS
332 AOcoutoTHas 1 OTHOCHTENbHAS BIXKHOCTh Bo3Ayxa. HachlleHHbIH map
333 Teépnoe tenmo. Kpucrammdaeckue n aMmopdHbIE Teaa. AHH30TPOITHS CBOHCTB
33 kpuctanioB. JKuakue kpuctaiibl. CoBpeMeHHbIE MaTEpPUaIb
' 334 [InaBnenne wu KpHCTaUIM3alUsA. YIelbHas TeIloTa  IUIaBJICHUS.
CyOmumartus
3.3.5 YpaBHEHHE TEIIOBOTO DaslaHca
TexHUUEeCKHUe YCTPOWCTBA: TUTPOMETP M TICUXPOMETP, KaJOPUMETP,
3.3.6 TEXHOJIOTHH TIONY4YEHHS COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE
HaHOMAaTEpUaJIoOB, U HAHOTEXHOJOT MU
3.3.7 [IpakTiueckue padotel. U3MepeHne BIaKHOCTH BO3AyXa
4 OJIEKTPOMHAMUKA
##HPar###JIEKTPOCTATHUKA
4.1.1 OnekTpu3zanys Teq. DNeKTpudecKui 3apsia. J{Ba BUa 3JIEKTPUUYECKUX 3apsiiOoB
4.1.2 IIpoBOTHUKH, TUAJICKTPUKH U ITOTYTIPOBOJTHAKH
4.13 3aKOH COXpaHEHUs JIEKTPUUECKOTO 3apsaa
4.14 BsaumopeiictBue 3apsmoB. 3akoH Kynona
4.1 415 Onextpuueckoe nosie. Hanpsk€HHOCTH anekTpuueckoro noss. IlpunHmum
cynepno3uuuu. JIMHNYM HanpsKEHHOCTH JIEKTPUUECKOTO OIS
416 PaGora cun oanektpocratnyeckoro mona. IloreHuman.  PasHoctb
NOTCHIMAJIOB
417 [IpoBOAHMKM ¥ [OWAINEKTPUKHA B IIOCTOSHHOM JJIEKTPHYECKOM TIOJe.

JwmsnexTprdeckasi IpOHUIIAEMOCTh




OIEeKTPOEMKOCTb. Konnencarop. DIEeKTPOEMKOCTh IJIOCKOTO

4.18 KOHJICHCATOpa. DHEeprus 3apsHKEeHHOT0 KOHJICHCATOPa
TexHuueckue YCTPOMCTBA: 3JIEKTPOCKOI, JIIEKTPOMETP,
4.1.9 3IEKTpOCTaTHIECKast 3aIuTa, 3a3eMIICHHE 3NEKTPOIIPHOOPOB,
KOHJICHCATOp, KCEPOKC, CTPYUHBINA IPUHTEP
4.1.10 [TpakTuueckue padothl. M3MepeHue 2IeKTPOEMKOCTH KOHICHCATOpA

H#Par#IIOCTOSIHHBIN DJIEKTPUYECKHMI TOK. TOKU B PA3JIMYHBIX CPEJIAX

VYcaoBus CYHICCTBOBAHMA IMTOCTOAHHOI'O SJICKTPUYCCKOT'O TOKA. Hctounuku

4.2.1 .
toka. Cuya Toka. [1oCTOSTHHBIN TOK

422 Hamnpsokenue. 3akon OMa 171 y4acTKa HENH

4.2.3 DIIEKTPHIECKOE CONTPOTHUBIICHNE. Y ACIIEHOE COITPOTHBIICHUE BEIIECTBA

424 ITocnengoBatenpHOE, MAPAIIEIbHOE, CMEIIAHHOE COSAMHEHHE TPOBOJHUKOB

4.2.5 PaboTa snekrpudeckoro Toka. 3akoH Jxoyms — Jlenna

4.2.6 MOIIHOCTD IEKTPUUESCKOr0 TOKa
anexTponBrkymas cuia (gamee — D/IC) m BHyTpeHHEE CONPOTHBIICHHE

4.2.7 UCTOYHMKa ToKa. 3akoH Oma Juis TIOTHOW (3aMKHYTOM) 3JEKTPHUYECKOU
uenu. KopoTkoe 3ambikanue

498 ONeKTpOHHAsT  TPOBOJUMOCTH  TBEPABIX  METAIOB.  3aBUCHMOCTH
COTIPOTHBIICHHSI METAIUIOB OT TeMnepaTypsl. CBEpXIIPOBOIMMOCTD

42 4.2.9 OnekTpudyeckuil TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX MYYKOB

[omynpoBomuuku.  CoOcTBeHHass ¥  TNPUMECHas  MPOBOAUMOCTD

4.2.10 noxynpoBogHUKoB. CBoicTtBa p-n  mepexona. llomynpoBoAHHUKOBBIE
IpUOOPEI

4011 DIEeKTPUIECKAN TOK B DJICKTPOIUTAX. DICKTPOJUTHICCKAS JTUCCOIHAAITHS.

o DIIeKTpOoIn3
4912 OnekTpuyeckuil TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSTENbHBIN
o pa3psia. PaznuuHble TUIIBI CaMOCTOATENBbHOTO pa3psiaa. Monnus. [lnazma

TexHUYEeCKHE YCTPONCTBA: aMIIEPMETP, BOJBTMETpP, PEOCTAT, HCTOYHHUKU

4213 TOKa, DJIEKTPOHATPEBaTeNbHBIE  MPHOOPHI,  AIEKTPOOCBETHTEIIHHBIC
MPUOOPEI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIH U0, TCPMUCTOPHI H
(hOTOPE3UCTOPBI, ITOJIYIPOBOJHUKOBBIHN JINOJI, TaJbBAHUKA
[IpakTiaeckue padotel. 3ydueHne cMemaHHOro COSMHEHNS PE3UCTOPOB.

4.2.14 N3mepenne D/IC HCTOYHMKA TOKA U €r0 BHYTPEHHErO COMPOTUBIICHHUSL.
HaGmoienue siekrponusa

11 KJIACC
Kon Koanposepsiemoro
pasnena > IeMEHTA I[IpoBepsieMble 3JIeMEHThI COAEPKAHUS
4 OJIEKTPOJJNMHAMUKA
###Par##HMAT HUTHOE T1OJIE. 3JIEKTPOMATHUTHA S MHAYKIA

4.3.1 [TocTosinHble MarHUTHL. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB
MarnutHoe mone. Bexkrop  MarmuTtHOM < uHAyKuuu.  IIpuHnun

432 cynepno3uuu. JINHUY MarauTHOM MHAYKIUU. KapTrHa TMHUI MarHUTHOU

4.3 WHAYKLIWH OIS TOCTOSHHBIX MarHUTOB

MarnuTtHoe nojie MPOBOJHUKA C TOKOM. KapTuHa JUHUMA TOJIA ATUHHOTO

433 MPSIMOTO MTPOBOJHMKA U 3aMKHYTOTO KOJIBI[EBOTO TIPOBOJHUKA, KaTyIIKU C
tokoM. OmsiT Dpcrena. BzanMoeiicTBie MPOBOAHUKOB C TOKOM

434 Cuna Amriepa, €€ MOJyJIb U HalpaBJCHUE




Cuna JlopeHua, e€ MOAyJdb WU HampaBieHHE. JIBHD)KEHHE 3apsKECHHOU

43.5 YaCTHIIBI B OJHOPOAHOM MarHUTHOM mosie. Pabora cuiel JlopeHna
4.3.6 SIBieHME HIEKTPOMAarHUTHOW WHAYKIUU
4.3.7 IToTOK BeKTOpa MarHUTHOW MHAYKLIUU
4.3.8 OJ1C naaykinn. 3aK0H JIEKTPOMArHUTHOW HHITyKITnH Dapases
43.9 BuxpeBoe anextpuueckoe mone. IJC HHIYKIMH B TNPOBOJHUKE,
JIBIDKYIIEMCSI TIOCTYHAaTeIbHO B OTHOPOJHOM MAarHUTHOM TTOJIe
4.3.10 TIpaBuno Jlenna
43.11 NunyktuBHOCTD. SBNeHue camonaaykuun. 9J1C caMOMHAYKIIHI
4.3.12 OHeprusi MAarHUTHOTO MOJIsI KATYIIKU C TOKOM
4.3.13 DNEKTPOMAarHUTHOE TTOJIe
4314 TexHudyeckue YCTPOHCTBA: TIOCTOSIHHBICE MATHUTBHI, JJIEKTPOMATHUTHI,
9JIEKTPOABUTATEIb, YCKOPUTENHU 3JIEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS MICYb
IIpaktideckne pabotel. M3ydeHrne MarHUTHOTO MOJS KATYIIKH C TOKOM.
4.3.15 HccnenoBanue JelCTBUS MOCTOSTHHOIO MarHuTa Ha PaMKy C TOKOM.
HccnenoBanue sSBISHHSI SIEKTPOMATHUTHON MHYKIIHH
5 KOJIEBAHU A 1 BOJIHbI
###HPart#MEXAHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHUA
511 KonebGatenbHas cucrema. CBoGomgHble Konebanuda. [‘apmoHmueckue
o kosneb6anus. [lepruon, gacTora, ammumntyaa u (aza koxeOaHui
5.1.2 [Ipy>xuHHBIN MasTHUK. MaTeMaTH4eCcKUil MasiTHUK
513 YpaBHeHue TapMOHHUYECKUX  KOJIeOaHUH. Kunematuueckoe  u
JUHAMHYECKOE OMMCAHNE KOJIe0ATEeIbHOTO JIBIKEHHS
IIpeBpamenue 2HEpruM TpH TapMOHHMUYECKHX KojebOaHusx. CBs3b
514 aMILTUTYIBI KOJICOaHUI MCXOMHOW BEWUYMHBI C aMIUIUTYAaMH KOJieOaHUiH
€€ CKOPOCTHU U YCKOpPEHUs
KonebatenbHblii koHTYp. CBOOOJHBIC 3JEKTPOMArHUTHBIC KOJIEOAHHUS B
5.1.5 ujieabHOM KoJIe0aTeTbHOM KOHTYpe. AHAJIOTHs MKy MEXaHUYECKUMU U
AJNIEKTPOMArHUTHBIMU KosieOanusiMu. Popmyna Tomcona
5.1.6 3aKoH COXpaHEHUs SJHEPTUHU B HJICATHHOM KOJIe0aTeIIbHOM KOHTYPE
5.1 517 Briayxnennple MexaHudeckue KojeOanus. Pesonanc. Pe3onancHas
KpuBas. BeIHYKIEHHBIE 2JIEKTPOMArHUTHBIE KOJISOaHNU .
5.1.8 ITepemennblil Tok. CHHYCOUIAIBHBIN EPEMEHHBIN TOK.
519 MomHOCTh NEPEMEHHOTO TOKa. AMIUIUTYAHOE U JEHCTBYIOIICE 3HAUCHUE
CHJIBI TOKA M HAIIPSDKSHUS
TpancdopmaTop. [Ipon3BoacTBO, Iepenava u MoTpedIeHNE HEKTPUIECKON
5110 SHEpPruu. OKOJOTUYECKHE PHUCKH TIPU MPOU3BOACTBE JIEKTPUUIECKOM
sHepruu. KynbTypa HCIIONB30BaHUS AIIEKTPOIHEPTHH B TIOBCETHEBHOM
JKU3HU
5111 TexHUUeCKHe YCTpOWCTBA: celicMorpad, dIEKTPHUECKUN 3BOHOK, JIMHHUU
3JeKTpornepeaay
IIpaktudeckne paGoThl. McciemoBaHue 3aBUCUMOCTH TEPUOAA MAIbIX
5112 KoJieOaHMii Tpy3a HA HUTH OT JJIMHBI HUTH U MAacChl TPpy3a. I/ICCJ'IC,Z[OFaHI/Ie
MEePEMEHHOT0 TOKa B IIEMM U3 MOCIEAOBATEIBHO COEIUHEHHBIX
KOHIEHCAaTOpa, KaTyIIKH U pe3ucTopa
##HPartHtMEX AHUYECKUE U 3JIEKTPOMATHUTHBIE BOJIHBI
591 MexaHnyeckie BOJHBI, ycloBHs pacmnpoctpaHenus. Ilepunoa. CkopocTh
52 o pacnpocTpaHeHus U AiHA BONHBL. [lomepednslie U IpoIoIbHBIE BOJIHEI
5.2.2 HiHPar#t# Nutepdepeniyst u audpakius MEXaHHUYECKUX BOJIH
523 3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. Beicora ToHa. TeMOp 3ByKa




524

DONEeKTpOMarHuTHBIE BOJHBI. YCIOBUA W3IYYCHUS ODIEKTPOMArHUTHBIX
BOJH. B3aumuas opuentauusi BektopoB E, B u v B 31€KTpOMarHuTHOMN
BOJIHE B BaKyyMe

5.25

CBOIiCTBAa  DJIICKTPOMArHUTHBIX  BOJH:  OTPaXEHWE, IIPEIIOMIICHHE,
nonsipu3anyst, Audpaxmus, naTepdeperius. CKopocTh AMEKTPOMArHAUTHBIX
BOJIH

52.6

[IIxana 3;1eKTpOMarHUTHHIX BOJIH. [I[puMeHeHnE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U ObITY

5.2.7

HpI/IH]_II/Il'H:I paanocCBA3U n TCICBUACHU . Pa,Z[I/IOJ'IOKa]_II/I}I.
SHCK’I’pOMaI‘HI/ITHOG 3arps3HCHUC 0pr>i<a}0meﬁ Cpeabl

5.2.8

TexHUYECKHE YCTPONCTBA: MY3bIKaJbHBIE WHCTPYMEHTHI, YIBTPa3ByKOBas
JMATHOCTHAKA B TEXHUKE ¥ MEIUIIUHE, pajap, paauonpuEMHNK, TEIEBU30D,
anTtenHa, Tenedon, CBU-eun

53

##HPar##H#OIITUKA

5.3.1

[IpssmonuHeliHOE pacHpoCTpaHEHHE CBETa B OAHOPOJAHOM cpenme. Jlyu
cBeTa

5.3.2

OTpakeHHE CBeTa. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHHe M300pakeHM B
TIOCKOM 3epKajie

533

Ipenomienre cBeta. 3aKOHBI TPETIOMIICHHUS CBETa. AOCOJIOTHBIN MOKa3aTesb
pETOMIICHHUS

534

Tlonuoe BHYTPCHHEC OTPAKCHUC. HpeHCHLHHﬁ Yol MOJHOr'0 BHYTPEHHCTO
OTpAXXCHHUA

535

Hucriepcus ceeta. ClnoxHBINH cocTaB Oeroro ceeta. Llser

53.6

CoOuparone W paccewBaroniue JUH3bL. ToHKas JjuH3a. DOKycHOe
paccTosHuE U ONTHYeCcKas crjla TOHKOU JMH3bL. [locTpoenue n3obpaxenuit
B cOOMparommx W pacceuBalommx JuH3aX. PopMyia TOHKOW JIMH3BI.
VBeandenwne, qaBacMoe JIMH30M

5.3.7

Hpeﬂenm IMPUMCHUMOCTHU FeOMeTpH'lCCKOfI OIITHUKH

5.3.8

Hutepdepentusa cBeta. KorepeHTHBIE NCTOYHHUKH. Y CIIOBUS HAONIOACHUS
MaKCUMyMOB M MHHHMYMOB B WHTep(EPEHIIMOHHON KapTHHE OT ABYX
cuH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB

539

Huobpakius ceera. [udpakuuoHHas peméTka. YCIOBHE HaOIOICHUS
[JIABHBIX MaKCHMyMOB TpH TMaJeHUM MOHOXPOMATHYECKOTO CBETa Ha
TG PAKIMOHHYIO PEIIETKY

5.3.10

TTonspuszanus ceera

5.3.11

TexHuueckue ycTpoiCTBa: OYKH, Jiyna, (oToammapar, HPOCKIMOHHBIN
anmapar, MHKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKa, AU(paKIMOHHAS
peméTka, NoJaspona

53.12

IIpaktnueckne  paboTel.  M3MepeHme  TOKasaTelns  MPEIOMIICHHS.
HccrenoBanue cBOHCTB m300paskeHM B TMH3aX. Habmonenne nucmepcuu
cBeTa

SJIEMEHTbI CHELIMAJIBHOW TEOPUU OTHOCUTEJIbHOCTU

6.1

I'panunel npuMEHMMOCTH Kinaccuyeckod MexaHuku. IloctynmaTsl Teopuu
OTHOCHUTEIIbHOCTHA: MHBAPUAHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMe,
TPUHLIAI OTHOCUTEIBHOCTH DHWHIITEHHA

6.2

OTHOCHUTEIIBHOCTh OOIHOBPEMEHHOCTH. 3aMCZ[J'ICHI/Ie BpEMCHHA nu
COKpalIeHUEC JJINHBI

6.3

DHEprus U UMITYJIBC CBOOOIHON YaCTHITHI

6.4

CBsi3p MacChl C JHEPrUeil M MMITYJIbCOM CBOOOJHOW YaCTHIBI. DHEPTHUs
IIOKOSI CBOOOJHON YaCTHULIBI

KBAHTOBAS ®U3UKA




##Par###IJIEMEHTBI KBAHTOBOM OIITUKHU

7.1.1

®otonsl. Dopmyna [lmanka cBs3uM dHeprud (OTOHA C €r0 YaCTOTOM.
DOHeprusi 1 UMIyJabe HOoToHa

OtkpeiTe u uccienoanue ¢orodddekra. Onbiter A.I. Cronerosa.

712 3akoHbl poToddhdexTa
7.1 713 VYpaBHenne OunmrTeHa 11 porodddexra. «KpacHas rTpaHUTIA»
o tdhotorddekra
7.1.4 Hasnenue ceeta. OnbiTel [1.H. JIeOenera
7.1.5 XHUMHYECKOE IEUCTBUE CBETA
716 TexHuueckne ycrpoiictBa: (HOTOINEMEHT, (OTOAATUHK, COIHEYHAs
OaTapest, CBeTOIMO]T
CTPOEHUE ATOMA
791 Mogens aroma Tomcona. OnbITel Pe3epdopra mo ucciae1oBaHnuio
cTpoeHus aroMa. [lnaneTapHas Mmoaens aToMa
[Mocrynatel bopa. U3nydenue u nornomenre GOTOHOB MPH MEPEX0/Ie aTOMa
7.2.2 C OJIHOTO YPOBHA dHEpruu Ha Ipyroi. Buasl cnextpoB. CnekTp ypoBHei
SHEpPIruu aToMa BOJOPOAa
7.2 723 BonnoBble cBolictBa wactuu. Bomuel ne bpoitna.  Kopmyckynspho-
o BOJIHOBOH ayanusM. Jludpakius 3IeKTpOHOB Ha KPUCTaLIaX
724 CrioHTaHHOE ¥ BEIHYX/ICHHOE M3ITydeHHe. Y CTPOMCTBO M MIPHHIIHIT PaOOTHI
naszepa
775 TeXHquCIfne YCTpOMCTBA: CHEKTpalIbHBIN aHaIM3 (CIEKTPOCKOI), Jiasep,
KBaHTOBBIH KOMIIBIOTED
7.2.6 [Ipaktuueckue pabotsl. Habmonenre IMHeHYaToro Cuekrpa
ATOMHOE PO
7.3.1 MeToabl HaOIIOACHHS U PETUCTPALMY DJIEMEHTAPHBIX YaCTHI
OtkpeiTHEe pamuoakTuBHOCTH. OmnbITH Pesepdopma mo onpenencHUIo
7.3.2 cocTaBa paJMoOaKTHBHOrO wm3nydeHus. CBoiicTBa amb(a-, Oera-, ramma-
u3JTydeHus. BiausiHue pagroakTHBHOCTH HA KMBbIE OPraHU3MBbI
733 OTkprITHE TPOTOHA M HeWTpoHa. Hykimonnas monens siapa ['eiizendepra —
MBanenko. 3apsin sapa. MaccoBoe unciio sapa. M30Tombl
734 Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacman. ['amma-
U3Iy4yeHue. 3aKOH PaJloaKTHBHOTO paciazia
7.3 7.3.5 OHeprus CBs3M HYKJIOHOB B sifipe. SnepHsle cubl. Jledexr macchl siapa
7.3.6 Snepuelie peakiwu. JleneHne u CHHTE3 siep
737 Snepuwiii peaktop. Tepmosinepusiii cunTtes. [IpobGremMbl U MEPCIIEKTUBEHI
SJIEPHOM SHEPreTHKH. DKOJOTHYECKHE aCIIEKTHI SIACPHON S3HEPTETUKU
7338 9HeMeHTaPHBIe gactuipl. OTKpeITHE TMO3UTpoHa. DyHAaMeHTalbHbIC
B3aUMOJEHCTBUS
73.9 TexHudeckue yCTpOMCTBA: JIO3UMETp, Kamepa BuIbCOHA, sIEpHBIN
peakTop, aToMHasi 6oM0ba
7310 [Ipaktuueckue pabotbl. MccnenoBanue TpekoB dYacTHL (IO TOTOBBIM
o ¢dororpadusim)
SJIEMEHTBI ACTPODOU3UKU
81 Bun 3Bé3mHoro Heba. Co3Be3mus, ApKUe 3BE3MBI, TUIAHETHI, UX BUIMMOE
g JIBIDKEHHE
32 Conneunas cucrema. [lnanetsr 3emHOM rpynmbl. [ImaHeTbI-TUranTl U UX
CIYTHHMKHM, KapJIUKOBbIC IIaHeThl. Masible Tesia COTHEYHOH CUCTEMBI
8.3 Counnuie, porocdepa u armochepa. ConHeyHasi aKTUBHOCTh




8.4 Wcrounuk suepruu ConHua u 3BE37

3BE3bI, HMX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHUMOCTb, pPaJuyc,
Temieparypa, MX B3aUMOCBS3b. JluarpamMma «CHEKTPaJIbHBIA KJIACcC —

8.5 i .
CBETHMOCTBY. 3BE3/IbI TIIABHOW TOCIIE/IOBATETIEHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTBY JUTsl 3BE3/] NIABHOW MOCIIEIOBATEILHOCTH

3.6 #H##Par###Buytpennee ctpoenue 3BE37. COBpEeMEHHBIC MPEICTABICHUS O

MIPOUCXOXKICHIH U SBOJIOIH COJTHITA U 3BE3/1. DTaITbI JKU3HU 3BE3

Mieunsiii [Iyte — Hama ['anaktuka. CnupanbHas cTpykrypa [lamaktukw,
8.7 pacmpeneneHue 3BE3M, raza u neuid. [lomoxxenue u apwkenue CoiHia B
lanakruke. [nockas u cpepuueckas moacUCTeMbI [ alakTHKH

Tunbl ranakTuk. Paguoramaktukd M KBazapbl. UEpHBIE ABIPHI B sApax
TaJIAKTHK

8.8

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa60ma. Paz6eranue
8.9 ramaktuk. Bospact m pagmyc Bcenmennoi, teopus bompimoro B3priBa.
Mogens «ropsiuet Becenennoit». PennkroBoe nsinyyeHue

MacwtabHast cTpykrypa Bceenennoil. Mertaranaktuka. Hepemé€Hnsle

8.10
npo0JIeMbl aCTPOHOMUHU

YYEBHO-METOJNYECKOE  OBECNEYEHME  OBPA3OBATEJBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI U1 YYHEHUKA

— ®wmsuka, 10 wrace/ Msaxumes I'.4., byxosueB b.b., Corckuii H.H. mon pemaxnueit
[TapdentbeBoit H.A., Akninoneproe oomectBo «M3narensctBo «IIpocsemnieHune»

— ®wmsuka, 11 xmacc/ Msakumes I'.JI., byxosues b.b., HUapyrun B.M. mon penakiueit
[TapdpentbeBoit H.A., Akunonepnoe oomectBo «M3narensctBo «IIpocsemnienue

METOINYECKHUE MATEPUAJIBI IJISA YUUTEJIA

— Paboune mnporpammel. ®usmka. 10 — 11 xkmaccel. ba3oBbiii  ypoBeHb: y4eOHO-
Meroauueckoe nocooue / coct. U. I'. Bracosa. - M.: JIpoda, 2013. - 157 c.

— Msxumes I'. SI. ®usuka. 10 knacc: yueb. ais o6meoOpa3oBaT. opraHu3aluii: 0a30BbIN U
yrayosennbii ypoBHu / I'. SI. Makumies, b. b. byxosues, H. H. Corckuii; non pen. H. A.
[TapdentreBoit. — 6-¢ uza., nepepad. u gon. — M., [Ipocsemenune, 2019. — 432 c.: un. —
(Knaccuueckuii kype).

— Msxummes I'. §I. ®usuka. 11 knacc: yueb. ais o6meoOpa3oBaT. opraHu3aluii; 0a30BbIN U
yrayosennbiit yposau / I'. 5. Msikuies, b. b. bByxosues, B. M. Uapyrun; non pen. H. A.
[lapdentreBoii. — 7-e u3a. nepepad. — M., IIpocsenienue, 2019 r. — 436 c., [4] 1.: w1 —
(Knaccuueckuii kype).

— Boponnos-BenbsimunoB, b.A. ActpoHomusi. bazoBeiii ypoBenb. 11 ki.: yueOHuk / b.A.
Boponuos-Benbsimunos, E.K. CrpayT. — 3-e uznanue, crepeoruntoe — M.: ipoda, 2016.
—237.: ui., 8 1. 1B. BKIL.



Crpayr, E. K. Actponomus. ba3zossriit yposens. 11 knacc: pabogas mporpamma k Y MK b.
A. Boponmnosa-Benssmunosa, E. K. Ctpayra: yuebno-meroamaeckoe mocooue / E. K.
Crpayt. — M.: lpoda, 2017. — 39 c.

Yapyrun, B.M. Actporomus. 10-11 kmaccer: yueOHUK 1151 001Ie00pa30BaT. OpraHu3arui
(6azoBbIit ypoBeHs) / B.M. Hapyrun. — M.: [IpocBemenne, 2017. — 144c.: un. — (Cdhepsn
I-11).

Actponomusa. Meronuueckoe mocodbue 10 — 11 kmaccel. ba3oBbiii ypoBeHB: yueO.
nocoOue s yanurtenei odmeoopasosat. opranm3aruii. — M.: [Ipocsemenue, 2017. — 32
c. — (Cdepsr 1-11).

[InBoBapoB A.A. Tectsl mo actponomuu: 3emis, Jlyna, Comnue. M3marensckuii 1om
«IlepBoe ceHTAOps» / DIEKTPOHHBIN pecypc.

[TnBoBapoB A.A. Tectrl mo actponomun: [lapan nmnaner. Mapc. FOnurep. U3gaTensckuit
oM «IlepBoe ceHTAOps» / DIEKTPOHHBIN pecypc.

[TuBoBapoB, A.A. 3aHuMarenbHas acTPOHOMHMS B HOBEJJIaX TECTOBOIO XapaKTepa:
ydueOHoe ocobue, uzianue Bropoe — ucnpanieHHoe / A.A. IluBoapos. — Kupor: OO0
«Kupogsckas obnactHas tTunorpadus», 2018r. — 128 c., umn.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI W PECYPCbl CETHU
HUHTEPHET

ESO, the European Southern Observatory. - Pexum nocryma: https:// www.eso.org
3uMHSIS [IIKOJIa FOHOTO acTpoHOMa (BUIEO). - Pexum JOCTyma:
https://www.youtube.com/playlist?list=PLmgwC9JZdQnuyCcRuf 45JqBujEsISMrI
Enunas xomnexkumst 1M@poOBBIX  oOpaszoBaTelbHBIX  pecypcoB -  http://school-
collection.edu.ru

®denepanbHblii  1HEHTp HHPOPMALIMOHHO-00pa3oBaTeabHbIX pecypcoB (DPLIUOP) -
http://fcior.edu.ru

Poccuiickuii o6mieo0pa3zoBaTenbHbIi mopTai - http://experiment.edu.ru

Caiit ny1s mpenogaBateneii GU3NKY, yJaruxcs U UX poauTenei - http:// www.fizika.ru
College.ru: ®usmka - http://college.ru/fizika/

BupryanbHplii MeToguueckuid KaOMHET yuuTels (QPU3UKM UM aCTPOHOMHHM -
http://www.gomulina.orc.ru

®denepanbHas 3a04yHas (PUIUKO-TEXHUYECKas IWIKoJa Tpu MOCKOBCKOM (PHU3UKO-
TEXHUYECKOM MHCTUTYTE - http://www.school.mipt.ru

lNazera «®usuka» uzgarenbckoro goma IlepBoe centsOps. - http://fiz.1september.ru
NudopmarimonHbie TEXHOJIOTHH B TIpenogaBanuu ¢uszuku - http://ifilip.narod.ru

OO0pazoBaTenbHbIe aHUMAIIUU JJIS1 YPOKOB (hM3UKK, HHOOPMATHKY U Jp. - http://somit.ru

Anepuas ¢usuka B aTepuere - http:/nuclphys.sinp.msu.ru
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— OOyuaromue TpexypoBHEBbIe TecThl 10 ¢usuke: cait B.M. Perenpmana -
http://www.physics-regelman.com
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