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1. NOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo wHpOpMaruke (0a30BBI YpPOBEHb) Ha YPOBHE CpPEIHETO OOIIero
oOpazoBaHusl pa3paboTaHa B COOTBETCTBHU C TpeboBanmsamMu myHkTa 18.22 ®I'OC COO,
MOJI0KEHUS 0 pabounx mporpammax oOHOBiIeHHEIX PI'OC COO MOKY «Bropas
POKIIECTBEHCKasl cpeaHsis oOmeoopa3oBaTenpHas mkosiaa umeHn C.3. u I['.3. [IuckyHOBBIX» U ¢
yderoMm (¢enepanbHoii paboderr mporpammel denepanbroit OOIT COO (https://edsoo.ru), a
Takke deaepanbHON paboueit mporpaMMbl BOCITUTAHHUS.

[IporpamMma mo ¢u3uke 0a30BOTO YpOBHS HAa YPOBHE CpPEIHEro OOIero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEHIMHU IpernojaBaHusl y4eOHOro
npenmera «@u3uka» B 00pa3oBaTeNbHBIX  opraHm3anusax — Poccuiickoit  Deneparuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1o (M3MKE HampaBieHO Ha (HOpPMUPOBAHHE ECTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHuu ux pusmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3ynbrataM OOYYCHHs, a TaKKe YYUTHIBACT HEOOXOJAMMOCThH PEATU3allii MEKIPEAMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHBIMH YyueOHBIMU IMpeaMeTamMu. B Hell ompenpensiorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKM HAa YPOBHE CPEIHET0 OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no pu3uke BKIIOYAET:

. IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOSHHsSI Kypca (M3UKK Ha 0a30BOM ypOBHE, B TOM
YHClie IPEIMETHBIE PE3YJIbTAThI IO rojlaM 00yUYeHus;
. cojepkaHue yueOHoro npeamera «DPu3uKay o rogaM o0ydeHus.

OO0masi xapakTepucTHKA y4eOHOro npeamera « Dusuka.

®du3uka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBICTyNas B KauecTBE
y4yeOHOro mpeAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHMA 00
okpyxarmiem wmupe. LIKonbHBIA Kypc (QU3HKH — CHUCTEMOOOpPa3yIOUIUMN ISl €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (U3NUYECKHUE 3aKOHBI JeKaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4aeMbIX XuUMHUEH, Ouonorueit, ¢usnueckoil reorpadueil u acTPOHOMHUEH.
Hcnonb3oBaHue M AaKTMBHOE INpPUMEHEHHE (QHU3UYECKUX 3HAHUN OIpeneNseT XapakTep u
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTMH B c(epe IHEPreTHKH, TPaHCIOpTa, OCBOEHHUS KOcMOca,
MOJIy4EeHHUs] HOBBIX MAaTE€pPHUAJIOB C 3a/laHHBIMHU CBOMCTBAMH U Apyrux. M3yueHue pU3uKu BHOCUT
OCHOBHOH BKJIaJ B (hOpMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa OOydarolluxcs, B
(dopmMHpoBaHHE YMEHUH NIPUMEHATh HAYUYHBIH METOJ MO3HAHUS MPH BBIOJHEHUH UMH y4eOHBIX
HCCIIEI0BAHUN.

B ocHOBY Kypca GU3UKH 17151 YpOBHS CpEeIHEro 001Iero oopa3oBaHus MOJIOKEH Psil UAEH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUHU C HEH KypC SIBJISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (GU3UKH OOBEIUHEH
BOKpYT (usnueckux teopuil. Benymmm B Kypce siBisiercs (OpMUpOBaHHE NPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.



Hoes eymanumapusayuu. E€ peanuzanus npennoiaracT UCIOIb30BaHUE TYMaHUTaApHOTO
noteHuana GU3NYecKoil HayKu, OCMBICIIEHUE CBS3U Pa3BUTHUS (PU3HUKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonoii nanpaenennocmu. Kypc Qu3MKM mpennonaraer 3HAKOMCTBO C
MIUPOKUM KPYrOM TEXHHYECKMX M TEXHOJOTMYECKHX MPHIIOKEHHH H3yYEHHBIX TEOpUil U
3aKOHOB.

Hoes skonocusayuu peamu3yercss MOCPEACTBOM BBEICHHS JIIEMEHTOB COJCpIKaHUS,
HOCBALIEHHBIX 3KOJIOI'MYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PalliOHAIBHOTO PUPOJIOTIOIBE30BAHUS U
9KO0JIOTMYECKOI 0€30MMacHOCTH.

CrepKHEBBIMH JIEMEHTaMU Kypca (M3WKH Ha ypOBHE CpelHero oomero oOpa3oBaHUs
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHUS
¢usudeckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0 B Kypce (PU3MKHU pealn3yeTcs Ipexk/ie BCEro 3a CUer
OpraHu3aly SKCIIEPUMEHTAILHON JESTeIbHOCTH oOydatronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX JJIsl KOHTPOJISI M OLEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH OOpa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bbosibioe BHUMaHKE yAENsSeTCs PEIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3a1ad. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 3aJjaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBICHUH M TIPOLIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu PI'OC COO K MaTepuanbHO-TEXHHUUECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (hM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEJMETOB €CTeCTBEHHO-HAYYHOro 1uKia. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXOMMOE 1Ta00paTOpHOE 00OPYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (U3MKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMOoHCTpallnoHHOe 00opynoBaHHe (OpMUpPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 00ECHeUMBAET IMOCTAHOBKY MEPEUNCICHHBIX B MPOrpaMMe T10
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatopHoe 00OpyJOBaHUE Ui YUCHHYECKUX MPAKTHYECKHX paboT (opMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECTeYMBaeTCss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

Hesan u3yyenust yueOHoro npeamera «Dusuka.



OCHOBHBIMU LETSAMH U3y4eHUs PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCA:

. dbopMupoBaHHE MHTEpeca U CTPEMIICHHUS OOydaroluXxcs K HayYHOMY HU3yYEHHIO
MPHUPOJIBI, PA3BUTHE UX UHTEIICKTYaIbHBIX M TBOPUECKUX CTIOCOOHOCTEH;

. pa3BUTHE TMIPEJICTABICHUI O HAay4YHOM METOJe IMO3HaHUS U (opMHupoBaHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIINM SIBJICHUSIM;

J (dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTara H3y4YCHUS OCHOB
CTPOCHUS MaTepuu M PyHIAMEHTAIBHBIX 3aKOHOB (PM3UKH;

. dbopMupoBaHUe yMEHUN OOBSCHITH SBJICHUS C HCIOJIb30BAaHUEM (PU3MUECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

J dopMupoBaHHE TIPEICTABICHUA O poiu (U3MKKA JUIS  Pa3BUTUSA JPYTUX

€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHIA.

JlocTikeHHre 3TUX IieNiei oO0ecreYrBaeTcsl peleHeM CISAYIOMUX 3a7ad B IPOIecce
u3ydeHus Kypca GU3MKU Ha YPOBHE CpEHEro o01ero o0pa3oBaHus:

. npuoOpeTeHne CUCTEMBbI 3HAaHUKW 00 OO0mMX (HU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIIOYAs] MEXaHUKY, MOJICKYISIpHYIO (DU3HKY, TIEKTPOJAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 IIEMEHTHI aCTPOPHU3UKH;

o (dopMHpOBaHHWE YMEHHU TPUMEHSTh TCOPETUYCCKUE 3HAHHS JJIsi OOBSICHCHHS
(Gu3nUecKuX SIBICHUA B MPHPOJE W JUIA MPHUHATHS MPAKTHUYECKUX PEIICHHH B MOBCETHEBHOMN
KHU3HH,

. OCBOCHHE CIIOCOOOB PEUICHMS PA3IUYHBIX 33/1a4 C SIBHO 33JaHHOW (U3UUECKOM
MOJIENIBIO, 3alla4, IOJPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO37aHne (DU3MYECKOH MOJIEINH,
aJICKBaTHOM YCIIOBUSIM 3aJ1a4H;

. MOHUMaHUe (PU3NYSCKUX OCHOB M MPHUHIIMIIOB JCHCTBUS TEXHUYCCKUX YCTPOKCTB
Y TEXHOJIOTUYECKHX MPOIIECCOB, UX BIUSHUS HAa OKPY>KAIOIIYIO CPEy;
o OBJIAJICHUE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHMS U MPOBEACHUS

(GU3NYeCKUX OSKCIICPUMEHTOB, aHajdW3a M MHTEpIpeTanuu HWHGOPMAIMK, OIPEICICHUS
JIOCTOBEPHOCTH IOJyYEHHOTO Pe3ysIbTaTa;

. CO3MaHME YCIOBHM Ui pPa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATENHCKOM,
TBOPUYECKOH J1eATETHHOCTH.

Ha uszyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hezaeno), B 11 kiacce — 68 gacoB (2
yaca B HEJIEINIO).

[Ipennaraemelii B mporpamme mo (QU3MKe IMepedeHb TabOpaTOPHBIX U MPAKTUYECKUX
paboT ABISIETCS PEKOMEHIOBAaHHBIM, YUUTEIb JICJIaeT BBIOOP MPOBEICHUS 1a00paTOPHBIX padoT
Y OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOEHHOCTEH 00yUYarouXCsl.

Mecto yyedHoro npeamera «®@usuka» B yuednom miane OOII COO.

B coorBerctBuM ¢ DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM
cpenHero odmiero oopazoBanusi yueOHbIN npeamer «Du3uka» BXOAUT B MPEIMETHYIO 00J1aCTh
«Pu3nKa» U ABISIETCSA 005S3aTENBHBIM JJIS H3yUCHHUS.

VY4eOHbIM MJIaHOM Ha W3ydeHHe UH(POpMaTUKN Ha 0a30BOM ypoBHe oTBoauTCcs 136 yaca: B
10 xmacce — 68 yaca (2 vaca B Hezieno), B 11 kiacce — 68 yaca (2 daca B HEZICIIO).

[Ipenmer KonnyecTBo yacoB (B HEJCIIIO /TON)
10 xmace 11 kmace
dusnka 2/68 2/68

I[C}ITCJ'IBHOCTB YUYUTCII € YUCTOM IIPOrpaMMbl BOCIIUTAHHUA:




NpUBJIEKaTh BHUMaHUE OOYYaroUIMXcs K 00CyXmaeMol Ha ypoke MH(OpPMAaIUHU, aKTHBHU3ALUS
II03HABAaTEIbHON IESTETLHOCTH 00YJaromerocs;

YCTAQHABJIMBATh  JIOBEPUTEIIbHBICE OTHOLICHHUA MEXIY y4YUTeIeM U OOy4aromuMUcH,
CHOCOOCTBYIONIME TO3UTUBHOMY BOCIPHUSATHIO TPEOOBAHUHN M IPOCHO yUUTEIIS;

no0yXJare oOyJalommxcs coOmogaTh Ha YPOKE TNPHHLIUNBI Y4eOHOH IUCHUIUIMHBI |
CaMOOpraHU3aIHH;

MHUIMMPOBATh OOYYArOIIUXCS K OOCYXJIEHHUIO, BBICKa3bIBAHUIO CBOETO MHEHHS, BBIPaOOTKE
CBOETO OTHOIICHHMS IO MOBOAY MOIY4aeMON Ha YPOKE COLMaTbHO-3HAYMMOM HH(OpMAIHH;
BBICKA3bIBaTh CBOW MHTEPEC K yBJICUCHUSAM, MEUTaM, KU3HEHHBIM IUIaHAM, MPOOJIeMaM JeTel B
KOHTEKCTE cofiepkaHus yaeonoro npeamera «MHpopmaTukay;

NpUBJICYh BHUMAaHUE 00YYAIOIINXCS K TyMAaHUTAPHBIM MpoOieMaM 00IIeCTBa;

NPOCKTHPOBATh CUTYAallUd M COOBITHSA, Pa3BHBAIOIIUE KYJIbTYPY MEPEKUBAHUN U IICHHOCTHBIC
OpHeHTalnuu peOeHKa.



2. COAEP)KXAHUE OBYYEHUS

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®uzuka — Hayka o npupoze. Hayunble MeToabl MO3HAHUS OKpYXarouiero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbI. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue Gpu3nyeckux sBieHUN U mpoieccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHS.

Ponp u mecto ¢u3uku B (popMHpOBAHMM COBPEMEHHOM HAy4YHOH KAapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Lemoncmpayuu (¢ ucnonvzosanuem yugposoco u amano208020 060PYO0EaAHUS.
yeumpa « Touxa pocmay)

AHanoroBble ¥ IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHe. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, cKopocTb (CpeldHsis CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMkKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonuneliHoe paBuxkeHue. JIBHKeHHE MaTEpUAIbHOM TOYKHM IO OKPYXHOCTH C
IIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas cKopocTb. Ilepumon wu
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIHAOMETp, JIBUKEHUE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBHKEHHUSL.

[TpeobOpazoBanue NBMXEHUH C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaICHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOLIEHHUST  MEXIAYy  IIYTAMH, IPOMAEHHBIMH  TEJIOM 34
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHH NPU PABHOYCKOPEHHOM JIBUKEHHH C
HayaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue NBUKEHUS MIAapUKa B BI3KOW KUJIKOCTH.

Nzydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuka

[Ipuamun otHocutTenpsHOoCcTH [amuies. Ilepseii 3axkoH HeroTona. HMHepuumanbHbie
CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepnosunmu cwi. Bropoit 3akon Herotona ais
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMUpHOTO TsArotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.

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



Tpenne. Buael Tpenus (1mokos, ckojibxkeHust, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cwta TpeHHS CKOJIbKEHUS U cuina TpeHus nokos. Koaddurment tpenus. Cuiia conpoTUBIEHUS
NP IBUKCHUH TeJla B KUJKOCTH WM Tase.

[TocTymarenbHOE U BpamaTebHOE ABMKEHHUE a0COIOTHO TBEPOTO TEa.

MoMeHT cuiibl OTHOCHUTENIBHO oOcu BpaieHus. [lnedo cuibl. YciaoBust paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpOCTBA W MPAKTHUUECKOE IPUMEHEHHE: MOIIUITHUKH, JIBUKCHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPLUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JedopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NTaJACHUU.

CpaBHeHHE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPIOTo Tesia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE M PE3MHOBOM
obpasrie, oT ux nedopmanuu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJia, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke

Nmmynbsc maTepualibHONM TOYKH (TeJa), CUCTEMbI MAaTEpUATbHBIX TOYEK. IMITyJIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE IBUIKEHHUE.

PaGora cuibl. MOIIHOCTE CHUTBI.

Kunerndeckass sHeprus MaTepualbHONH TOYKU. Teopema 00 M3MEHEHWH KHHETHYECKOM
SHEPTUH.

[lorenumansHas oHeprus. [loTeHnuanbHas dSHeprus ymnpyro JaeGopMHpOBaAHHOU
npykuHbl. [loTeHIabHast SHEPrus Tesia BOJU3H MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHble U HEMOTEHIMANbHBIE CUIBL. CBSI3b PaOOTHI HEMOTEHIMANBHBIX CHI C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCcTpoHCTBA M NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONED, NMPYKUHHBINA
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE NBMKEHIE.

[Tepexon moTeHNIMATBLHON YPHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanme cBsizu pabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHHUYECKOW JHEepPruM Teia Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paznen 3. MoJsiekyasipHasi pu3uKa 4 TEPMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OcHOBHBIE IIOJIOKEHU S MOHCKYHHpHO-KI/IHeTH‘IeCKOI)’I TECOpHUH u nux OITBITHOC
obocHoBanue. bpoyHoBckoe aBmkeHue. Huddysus. Xapaktep IBUKEHUS U B3aUMOJCHCTBUS
YacTHIl BemiecTBa. Mojenu CTPOCHHSI Ta30B, KUIKOCTEH U TBEPABIX TET U O0BSICHEHHUE CBONCTB



BELIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasMmepsl Mosekyn. KomuuecTBo BeliecTsa.
[TocrosinHast ABorazpo.

TernnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBaIONIME JUCKPETHOE CTPOCHHME BellecTBa, (oTorpaguu MOJEKys
OPraHUYEeCKUX COCIUHECHUM.

OnpiThl 10 AU PYy3un KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mopgaens onbiTa [lTepHa.

OnbIThI, JOKa3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAs TPUPOLY IaBJICHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U/1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATe HAa OCHOBE HM3MEpPeHHH 00BEMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI'0 Tra3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucteMa. BHYTpEeHHSS SHEPrus TEPMOAVMHAMUYECKON CUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeaNbHOro raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJIbHas
TEMJI0EMKOCTh BellecTBa. KoaudyecTBo TEIIOTHI IPU TEIUIONepeaaye.

[lonstne 06 ammabatHom mnpouecce. llepBblii 3akoH TepMoauHaMuku. [Ipumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoaunamMuku. HeoOpaTuMOCTh IPOIIeCCOB B MMPUPO/IE.

TernnoBsie MamuHbl. [IpUHIMIBL TEHCTBUS TEIUIOBLIX MamuH. [IpeobpazoBanus sHepruu
B TerioBbIx MammnHax. Koagduuuent nonesnoro aerictsus TemnoBoi Mamuubl. [ukn Kapro u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoilcTBa W NPAKTUYECKOE IPUMEHEHHE: JABUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEHW SHEepruu Teia HpU COBEPUICHHH paboThl: BBUIET MPOOKU W3
OyTBUIKM TOJ AEMCTBHEM C)XXAaTOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOM TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALs).

N3meHeHnne BHyTpeHHEHN 3Hepruu (TemrepaTypsl) Tejla Ipy TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[TapooOpazoBanue u KoHmeHcanus. lMcnapenme w  kumenue. AOCONIOTHAsS |
OTHOCHTEJIbHAS BJIAXKHOCTh BO3ayXa. HachlleHHbIH map. YaenpHas TerioTa napooopa3oBaHMsL.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Teépmoe Ttenmo. Kpucrammmueckue u amopdubie Temna. AHM30TPONHS CBOMCTB
kpuctayos. JXuakue kpucramwisl. CoBpeMeHHbIE MaTepuaibl. [lnaBieHne U KpHCTaIM3aLus.
VY nenbHas TeroTa miasieHus. Cydonumanus.

VYpaBHeHHE TEIUIOBOIo OaaHca.

TexHnuyeckue ycTpolcTBa M NPAKTHUUECKOE NPUMEHEHUE: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTEpUagoB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Hemoncmpayuu (c ucnonvsosanuem yuppoeozo u anano2o8020 obopyo0osanus yeHmpa
«Touka pocmay)

CBolicTBa HACBIIICHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUM.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habnronenne HarpeBaHUs U TUIABJICHUS KPUCTANTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

W3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoaMHamMuKa

Tema 1. Inekmpocmamuka

Onektpu3zanusi Tel. OJIEKTpUUeCKUM 3apsai. /JIBa Buaa 3IEKTPUYECKHUX 3apsoB.
[IpoBoIHUKY, TUATIEKTPUKH U TMOTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

B3aumopeiicteue 3apsgoB.  3akoH  Kynona. TodeuHbli  3ieKTpUYECKUMd — 3apsl.
OnekTpuueckoe moje. Hampsoxk€HHOCTh 3iekTpudeckoro mojis. [lpuHuumn cynepno3uinuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

PabGora cmnm anekrpocratudeckoro mois. [loreHnman. Pa3HOCTh  MOTSHIMAIIOB.
[IpOoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnexkrpoémkocTh. KonmeHcarop. DHEKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHudeckue ycTpoMcTBa M MPAKTHYECKOE MPUMEHEHHE: JJIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHACHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyHUHBIM IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIEKTPUKHU B 3JEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 37eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannuwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUHN TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTro ToKa. ICTOUHHMKH TOKA.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa Lenu.

DneKTpruyecKoe CONPOTHUBIICHHUE. VnensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapamiedbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[xoymns—JIena. MOMIHOCTB SEKTPHUECKOTO TOKA.



DONeKTpOABMKYIAas CUJa U BHYTPEHHEE CONPOTUBIEHUE MCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTO# ) ayiekTpruueckoi renu. KopoTkoe 3ambikaHue.

OneKTpOHHas IPOBOAMUMOCTb TBEPABIX METAUIOB. 3aBHCUMOCTb COIPOTHUBIICHUS
METaJIOB OT TeMneparypsl. CBEpXIPOBOANUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAs MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHIUKOBEIE TPHOOPHI.

DNEeKTpUYECKUil TOK B pacTBOpax M paciulaBax HIIEKTPOIUTOB. IDJIEKTPOJIUTUUYECKAS
U CCOIUAIUs. DIEKTPOIIU3.

Onektpuyeckuii TOK B Tazax. CaMOCTOATENbHBIH W HECAMOCTOSTENbHBIA pa3psl.
Momnnus. ITna3zma.

TexHuueckue yCTpoCTBA M NPAKTUYECKOE NPUMEHEHUE: aMIIEpMETpP, BOJIBTMETD,
peocTar, HCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTh CONPOTUBIICHHUS LUIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAJH
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CwMmenaHHOe COeTMHEHUE IPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IIEKTPOABIKYILEH CUiibl. KOPOTKOE 3aMbpIKaHUE T'aJlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

WN3mepenue diEKTPOABMXKYIIEH CHJIBI HMCTOYHMKA TOKa M €ro BHYTPEHHEro
COINPOTHBIICHUS.

HaGmronenue snexrpomnusa.

MexnpeamerHblie CBA3U

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBSI3aHHBbIE C M3YyYEHHEM METOJOB HAYYHOIO IO3HAHMSL:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHUE CHUCTEMbl ypaBHEHUW, JWHEHHas GQyHKIMS, Mapadoia,
runepoosia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannyeckoe JABMXKEHUE B KUBOM mpupone, nuddysus, ocMoc, TemIo00MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW W Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHUECKAsL JUCCOLMALNS, TaIbBAaHUKA.

l'eocpagpus: BIaxXxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: peodOpazoBaHKUe JABM)KEHHH C MCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHHUS
B TEXHMKE, MOAIIUIHUKYU, MCIOIb30BAaHUE 3aKOHA COXpPAHEHHsS] MMITYJIbCa B TEXHHKE (pakera,



BOJOMET U JIpyrue), JBUTATENIb BHYTPEHHETO CropaHus, napoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJOTUN MOJYYEHHUS] COBPEMEHHBIX MAaTepHUAIIOB, B TOM YHUCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3€MJICHUE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrossHHBIE MarHuTHl. B3auMoJelCTBUE IMOCTOSHHBIX MAarHUTOB. MarnuTHoe IOJe€.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uiMi MarHUTHBIX Tojei. JIMHUM MarHUTHOU
uHaykud. KapTtuna aiuHui MarHuTHOM MHTYKIIUU T1OJIS TOCTOSIHHBIX MarHUTOB.

MarnuTtHOe 1noje nNpoBOAHUKA ¢ TOKOM. KapThHa NMHUN MHAYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoOBOAHUKOB C TOKOM.

Cuiia Amriepa, e€ MOJlyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ Moaynb U HampaslieHHE. [[BUKeHHE 3apspDKEHHOM YacTULBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SBneHue HIEKTPOMArHUTHOM MHAYKIMHU. [loTOK BekTOpa MAarHUTHOM WHIYKIUU.
DIEeKTPOABMKYIIAS CUJIA UHAYKIIUU. 3aKOH JIEKTpOMarHuTHo unaykuuu dapayes.

BuxpeBoe snexktpuyeckoe mosie. DNEKTPOJABHXKYIIAs CUJa WHAYKUUUA B IPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBJICHUE CAMOMHIYKIIMH. DJIEKTPOBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE ToJIE.

TexHuueckue yCTpoOWCTBA M IPAKTUYECKOE MPUMEHEHHE: IOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TTOJISI.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SBneHue HMEKTPOMArHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBUCHUMOCTD AJIEKTPOJBIDKYIIEH CUITBI MHAYKIIMH OT CKOPOCTH M3MEHEHUsI MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHTYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenrne MarHuTHOTO TIOJISI KATYITKH C TOKOM.

UccnepoBanue neicTBUSI TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue sSBIEHUS SJIEKTPOMArHUTHON WHYKITHH.

Pasznea 5. Kosiedanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHummsle Kojaedoanus

KonebatenpHast cucrema. CBOOOmHBIE MexaHWYecKHWe Kkoyiebanusa. [apmMoHmueckue
konebanus. Ilepwon, dacrora, ammautyga u (aza konebaHuil. I[IpyXMHHBII MasTHUK.



MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanuil. IlpeBpamienue sHepruu
[IPU TAPMOHUYECKHUX KOJIEeOaHUX.

Konebarenbupiii koHTYp. CBOOOJHBIC JJIEKTPOMATHUTHBIC KOJICOAHHS B HJICATHHOM
KOoJe0aTeJIbHOM ~KOHType. AHAJOTUSl MEXIYy MEXaHWYEeCKUMHU U  DIEKTPOMAarHUTHBIMU
kosebanusamMu. @opmyna Tomcona. 3aKOH COXpaHEHHS PHEPrUM B HJEATLHOM KoJeOaTeTbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaroMX KoieOaHUIX. BbIHYKeHHbIE MEXaHHUECKUE KOJICOaHNsI.
Pe3onanc. BeiHykI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CHHYCOUIANbHBINA IIEPEMEHHBIM TOK. MOLIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKECHUS.

Tpancdopmarop. IIpousBoacTBo, mepenada M MOTPEOICHHE IEKTPHUECKOW IHEPIUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
AJIIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCcTpoiCTBAa M NPAKTUYECKOE IPUMEHEHHUE: HJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

UccnepoBanme  mapameTpoB  KojeOaTenbHOM  CUCTEMbl  (NPYKMHHBIA WM
MaTeMaTUYECKUN MasITHUK).

HaGurotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanmne cBOWCTB BBIHYXICHHBIX KOJIeOaHUM.

HaGmotenue pe3oHanca.

CBOOOIHBIE ANMEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpaMmbl  (3aBUCUMOCTA  CHJIBI TOKA M HalpsDKEHUS OT BPEMEHH) JJIA
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onaHc mpu mociaenoBaTEIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKU WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mosenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnegoBanue 3aBUCUMOCTH MEPUOJIAa MAJIBIX KOJIEOAHWN TPy3a HA HUTH OT JITMHBI HUTH
Y Macchl rpysa.

HccnenoBanne mnepeMeHHOro TOKa B I€NM M3 IMOCIEAOBATENbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60J1HbL

MexaHnuyeckue  BOJIHBI,  yClIOBUS  pacnpoctpaHeHus.  [lepuon. CxopocTh
pacripocTpaHeHusi U JuiiHa BOJIHBI. [lomepednble W TpoJoJibHBIE BOJIHBL. MHTEpdepenuus u
TG paKIUs MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJHBI. Y CJIOBHUS M3JIYUYECHUs 3JEKTPOMArHUTHBIX BOJIH. B3amMmHas
opueHranus BektopoB E, B, V B snexkrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIieHue, moispuszanus, audpakuus, uHrepdpepenuus. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxana sneKTpoMarHUTHBIX BOJH. [IprMeHEHHE ANEKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIBI paIUOCBS3U U TeNeBUACHUS. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue ycTpocTBa M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
YIBTPA3BYKOBash IUAarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEICBHU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebmtomieecst Tei10 Kak HCTOYHUK 3BYKa.



HaGmoienne oTpaskeHus U IPEIOMIICHUS MEXaHUIECKUX BOJTH.

Ha6mronenue narepdepeHmy u U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habntonenue cBsi3u T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM WM 4YacTOTON
KOJICOaHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKEHUE, MPEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuMHENHHOE pacHpOCTpaHEHHE CBETa B OJHOPOJHOU
cpene. JIyd cBera. ToueuHblii HICTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpakeHHs cBera. [locTpoeHue H300paKeHHH B TIOCKOM
3epKaje.

[Ipenominenue cBera. 3aKOHBI TpEIOMIICHHUS CBeTa. AOCOIIOTHBIA IOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro ceera. LBer.

Cobuparonue U paccerBaroliie JHUH3bL. ToHKas auH3a. OOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKOW JHH3BL. [locTpoeHre n300paxeHuii B cCOOMPArOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKOMN ONTHUKH.

BonnoBass ontuka. HWutepdepenunst cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakus cera. [JudpakuumoHHass pemérka. YclioBue HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOT0 CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

[Tonsapuzanus ceera.

TexHuueckue yCTpoicTBa M MpPAaKTHUYECKOE NMPHUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIHOHHAS
peméTKa, OISAPOU/I.

Jemoncmpayuu

[IpsimonuHeitHOEe pacnpoCTpaHEHUe, OTpaXeHUe U IpesoMieHHe cBeTa. OnTuueckue
pUOOPBHI.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanme cBOWCTB N300paKeHH B THH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue narepdepeHnnn caera.

HabGmonenue nudpakuun certa.

Habmtonenue nucnepcuu cBeta.

[TonyuyeHune cekTpa ¢ TOMOIIbIO PU3MBI.

[Tonmy4yeHue cniekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmtoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUs CTEKIIa.

HccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

HabGmronenue qucnepcuu cBera.

Pazngen 6. OcHOBBI cienaJIbHOM TEOPUHM OTHOCUTEJIbHOCTH

['panuibl MPUMEHUMOCTH Kiaccuueckol mexaHuku. llocTymarel crnenunalibHOW TEOpUHn
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BakKyyMe, MPUHIIUII
OTHOCHTEJIbHOCTH DUHINTEHA.

OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHNE JJTHHBI.



OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.
CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOS.

Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®dotonbl. Popmyna [liranka cBsi3u 3Heprur (OTOHA C €r0 YACTOTON. DHEPTHUS U UMITYJIbC
dortoHa.

OtkpbiTne U wuccienoBanue ¢oroddpdekra. OmbiTel A. I'. CroseroBa. 3aKOHBI
doroaddexra. YpaBaenue DitHmreitna 1 pororddexra. «KpacHas rpanuna» dporodddexra.

JaBnenne cBera. Onwithl [1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpoiicTBa M IMpaKkTUYECKOe MpUMEHEHue: (HOTO3IeMEHT, (OTOAATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Lemoncmpayuu (¢ ucnonvzosanuem yugdposoco u aHano2c068020 060py008aAHUs YeHmpa
«Touxa pocmay)

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MITACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GoTodddekra.

CBeToauOI.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnwiTel Pesepdopaa no paccesauro o -dactuil. [manerapras
mozenb atoMa. [locrynater bopa. Usnydenue u nornomieHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOpPO/A.

BoustHoBbIE cBOMicTBa yacTull. Bomubl ne bpoinsa. KopryckynsspHO-BOJIHOBOM Tyaiu3M.

CHnoHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHudeckue yCTpOMCTBA U IPAKTHYECKOE IPUMEHEHHE: CIEKTPAJIbHBIA aHAIU3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogpens omnbita Pezepdopra.

Onpenenenve AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HalGmronenue nuHeyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAlOUIME  CIOXHOCTh  CcTpoeHus  sjapa.  OTKpbITHE
panuoaktuBHOCTH. OnbITH Pezepdopa o onpeseneHuio cocTaBa paaAMoaKTUBHOTO H3JIy4eHHs.
CsaoiicTBa anbda-, 6era-, raMma-u3inydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHEe TpoTOHAa M HeWTpoHa. HykionHas monens snpa ['eiizenGepra—lBaHeHKo.
3apsn saapa. MaccoBoe yucio sigpa. M30Torsl.

Anbda-pacniaa. DIeKTpOHHBIH U MO3UTPOHHBIN OeTa-pacnan. ['aMmma-uznyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.

DHeprust CBA3M HYKJIOHOB B sizipe. S nepHble cuibl. JledekT Macch spa.

AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepubiii peaktop. Tepmosinepubiii cunre3. Ilpobrembl M TEpCHEKTHBBI sAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTtop1 Ha0JIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (hpM3NYecKOi KapTHHBI MHpa.



TexHudeckue yCcTpoOMCTBAa M IIPAKTUYECKOE IPUMEHEHHE: JO3UMETpP, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Hemoncmpayuu (c ucnonv3osanuem yugppoeo2o u anano2o8020 060py00s8anus yenmpa
«Touka pocmay)

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Otanbl  pa3BUTHs acTpoHoMuu. [IpukiiamHoe W MHPOBO33PEHUYECKOE 3HAUYECHHE
ACTPOHOMHUHU.

Bun 3Bé3anoro ne6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, KX BUIUMOE ABH)KCHHUE.

Conneunas cucrema.

Comnnue. ConHeuHass akTUBHOCTh. Mctounuk sHepruu CosiHIIAa U 3BE3MA. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIg 3BE3] IJIaBHOU
nocieaoBarenbHOCTU. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHBbIE MPEACTABICHUS O
MPOUCXO0KICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u npuwxenue ConHua B ['amaktuke.
Tunel ranaktuk. Paguoranaktuku v kBa3apbl. YEpHBIE IbIPHI B APAX FAIAKTHUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO06ma. Pasberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas cTpykTypa Beenennoil. MerarainakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habmtonenust HeBOOPYKEHHBIM IJ1a30M C HCIIOIb30BAHHEM KOMITBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O0o0maromnee noBTOpeHUE

Ponp ¢u3uku u acTpoHOMHUM B SKOHOMUYECKOW, TEXHOJOTMUYECKOW, COIMAJIbHOW U
ATHYECKON cdepax [eATENIbHOCTH 4YeNOBEKa, poJiib W MecTOo (UMK W acCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJib (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHNU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEACTABIECHUIN O IPUPOIE.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCyIIecTBIsE€TCS C YYETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvle nousmusi, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YPaBHEHHM, TPUTOHOMETPHUYECKUE (PYHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
INPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPEIeIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snextpuueckue SBICHUS B JKUBOM NIpUpOJE, KoJieOaTeNbHbIE JIBUKECHHS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYJ, KpUCTaJUIMUecKash CTPYKTypa TBEPABIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHbIN aHAIH3.



l'eoepaghus: MarHUTHBIE TIOTIOCA 3eMJTH, 3aJIe)KH MAarHUTHBIX pya, (oTochEMKa 3eMHOIM
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHUH.

Texnonozus: AMHUM AIIEKTPOIIEPENAY, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
WHAYKIMOHHAS T[e€4yb, pajaap, paJuoNpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



3. INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUS IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOrO mpeamera «®dusnka» Ha YpOBHE CPEIHETO 00LIero oO0pa3oBaHHS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHUKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

3.1 JUYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE PE3yNbTaThl OCBOEHHs yyeOHOro mpeamera «PuU3nKa» JOJIKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacuMpeHre *KU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHUS:

C(OPMHPOBAHHOCTh TPAKAAHCKON MO3UIMKA OOYYalOmETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

MPUHATHE TPAIUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUECKUX U J€MOKPATUYECKHX
IIEHHOCTEM;

TFOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTb B MHTEPECAaX IPa)KAaHCKOro OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJECHCTBOBaTb C COLMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)kTaHCKOW MICHTHYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUSM POCCHUHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHUS;

CIOCOOHOCTh OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILIEHHs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ICTETUUYECKOE OTHOLLIEHUE K MUPY, BKJIKOYasi 3CTETUKY HAYYHOIO TBOPYECTBA, IPUCYLIETO
¢buznueckoil Hayke;

5) Tpya10BOr0 BOCIIMTAHUSI:

UHTEpEC K pa3IuyHbIM cdepaM MpodeccHOHAIbHON MAEsTeNbHOCTH, B TOM 4YHUCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOP Oynymien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOpPA30BaHMIO B 00IacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rMYeCcKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh 3KOJOTHYECKOW KYIbTYPbl, OCO3HaHUE TJ00aIbHOI'O XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJJAHUPOBAHUE M OCYIIECTBJICHHUE JACHCTBUM B OKPYXKAIOIIEW Cpelle Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA;

paciidpeHre OmbITa JAESTeIbHOCTH 5SKOJOTMYECKOW HANpaBIEeHHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS:



c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME [IEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOIIecce U3ydeHUS (DU3HKH
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh MHAUBHUIYAJIBLHO U B TPYIIIIE.

3.2 METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jornyeckne AeHCTBUSA:

CaMOCTOATENIbHO (OPMYJIUPOBATh M aKTyaJIM3UPOBATH IMPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONPEACIISITh LIENU EeATeIIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS;

BBISBJISTH 3aKOHOMEPHOCTH M TPOTHUBOPEYHSI B PACCMATPUBAEMBIX (PUINICCKUX
SIBIICHUSX

pazpabarbiBaTh IUIAaH peHIeHHWs NpoOJeMbl C  Y4ETOM aHalM3a  HMEIOIIUXCS
MaTepHUalbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBLHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJISM,
OIICHUBATh PUCKH MOCIEACTBUM JAEATEILHOCTH;

KOOPJIMHHUPOBATh W BBINIONHATH PabOTy B YCJIOBHSX pPEATbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

ba3oBrle ncciaenoparebCcKHe 1elCTBHSA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOAaMH (HU3UUYECKOI
HayKU;

BJIQJICTh HAaBBIKAMHU Y4€OHO-UCCIIEIOBATEILCKOW M MPOCKTHOM NEATEILHOCTH B 00JIacCTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIIeHHUs 3a7a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIAJIETh BUJAMHU JESATEIBHOCTA O IOJYYEHUIO HOBOTO 3HAHMS, €r0 HWHTEpIpETaluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTYaJIM3UpPOBATh 3aJady, BBIJIBUTATh
TUIIOTE3y €€ pEeIIeHMs,, HaXOOUThb apryMEHThl I JI0KAa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMETPhl U KPUTEPHUH PEIICHUS;

AQHAIM3UPOBATh TMOJYYEHHbIE B XOJE€ pEUIeHUs 3aJaud pe3yJbTaTbl, KPUTUUYECKU
OIICHUBATDH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7]aud B 00Pa30BATEIbHOU AESITENHLHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PUBHKU;

JaBaTh OLIEHKY HOBBIM CHTYAIIUsM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh NIEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

yYMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIEC UJIEU, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BIIQ/IETh HABBIKAMU MOJXY4YeHHs] HHDOpMALIUU (U3UUECKOTO COJCPKAHUS M3 UCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOSTEIIBHO OCYIIECTBJIATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIui0 |
MHTEPIIPETAINIO HHPOPMALINK PA3IMYHBIX BUIOB U (hOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITNH;

WCIIONIb30BaTh CpeACcTBa WH(MOPMALIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHUH B
PEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AMOHHBIX 33/Jad C COOJIOJEHHUEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUS B pa3NuyHbIX (opmarax ¢ ydeToMm
Ha3Ha4YCHWs HMHQPOPMAIMK W IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMmmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIIATh OOLIEHUE HA YpOKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

IIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHIMBHyalbHON paboThI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBHI € Y4ETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LM COBMECTHOM J€ATEIBbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHHIO: COCTaBIAThH IUIAH JEHUCTBUM, PAaclpeAciATh pPOJIU C YYETOM
MHEHHH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh KauyeCTBO CBOET0O BKJIA/la U KAXKJIOTO yYaCTHUKA KOMaH/Ibl B OOIIUIl pe3yabpTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3MLUN HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPATETHYECKOE IIOBEACHUE B Pa3JIMYHBIX CHUTYaLMsIX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranmszaums:

CaMOCTOSITENIFHO OCYIIECTBIISITh TO3HABATEIBHYIO JICATEIBHOCTh B O0JIACTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTABJIATH IUIAH PEIICHUS PAacu€THHIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacmMpsATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TPEATIOYTEHHIA;

JienaTb OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pereHwue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHHUIO HPYAULHMH B 001acTu (QU3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATbHbII HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTh KOPPEKTUBBI B JIE€ATENBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YIBTATOB IIEIISIM;

BJIaJIeTh HaBbIKaMM MTO3HABATEIbHOM peduieKCuU KaKk 0OCO3HAHMS COBEPILAEMbIX JeHCcTBUI
¥ MBICITUTEIIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;

UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEeIICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 UX CHU)KEHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAJIU3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

B nporecce nocTHKeHUsI TUYHOCTHBIX PE3yIbTaTOB OCBOEHUS NMPOrPaMMbI MO (PHU3UKE
UL YpOBHS cpemHero oOmero oOpa3oBaHus y OOy4YalOIIMXCS  COBEPIICHCTBYETCS
HMOIMOHAIBHBIA UHTEJUIEKT, MPeANoaralonui chopMHUPOBAHHOCTB!



CaMOCO3HaHUSsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIILHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOperyJIupOBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHUE, CIIOCOOHOCTh aJalnTHPOBATHCS K HSMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMW, BKIIOYAMOIIEH CTPEMJICHHWE K JOCTH)KCHHUIO ILIEIH U YCIEeXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA N3 CBOUX BOSMO)KHOCTCI‘/JI;

OMIIATUH, BKIIIOYAIOIICH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE IPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN OGH_IGHI/ISI, CIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHULIO,

COITMANILHBIX HABBIKOB, BKIIFOUAIONIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C APYTUMH
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

3.3 HPEJMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kiacce rnpeaMeTHble pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPHPOBATh Ha MPUMEpPaxX posib U MecTO (PU3MKH B (POPMUPOBAHUH COBPEMEHHOMN
HAay4YyHOW KapTHHBI MHMpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKHM M TEXHOJOTUH, B IIPAKTUYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTHIBaTh T'PaHMLIbI NPUMEHEHUS M3YYEHHBIX (U3NYECKUX MoJesIel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, )KMIKOCTEH W TBEPABIX TEJ, TOUCYHBIH IEKTPUUYECKUH 3aps IPHU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MUECKUE SIBIECHUS (MPOLIECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBAa M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MaJeHue Ted,
JIBKCHUE T1I0 OKPY)XHOCTH, WHEpLHs, B3aumMojecicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE XKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJIOBOE paBHOBECHE, CIIApPEHUE, KOHAECHCAlUs, IaBJICHHE, KpUCTAILIIN3aus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

OINMCHIBATh MEXAHUYECKOE JABM)KEHUE, UCIIONIb3Yysd (PU3NYECKUE BEIMYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NOTEHLMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPaBWIBHO TPAKTOBaTh (U3NYECKUH CMBICT UCIOJNb3YEeMbIX BEIWYMH, UX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONUCHIBATh H3YYEHHBIE TEIUIOBbIE CBOMCTBA TeJl M TEIJIOBBIE SBJICHMS, HCIOJIb3Ys
¢u3nueckue BEJWYMHBL: JIaBJIEHUE Taza, TEeMIlepaTypa, CpeIHss KHHeTHYecKas HSHEeprus
XAOTUYECKOT0 JIBUJKEHUSI MOJIEKYJ, CPEJHEKBaApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BEJIMYMH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONHCHIBAaTh M3YyYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUYECKHUE SIBICHUS
(mpotiecchl), UCHOIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3aps]l, AJIEKTPUUYECKOE MOJIE,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBaThb (PU3WYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;



aHAJTM3UPOBATh (PU3UUECKUE MPOIECCHl U SBICHHS, UCHOJB3Yysd (DU3MUYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHLUIIBI JCHCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh yCJIOBUs UX O€3011aCHOTO MCII0JIb30BaHMs B IOBCETHEBHOM JKU3HU;

BBINOJIHATh AKCIEPUMEHTHI 0 MCCIEJOBAHUIO (M3NYECKUX SBICHUH M TPOLECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, Hpu 3TOM  (OpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBObI;

OCYILIECTBIATh TMPSIMbIE M KOCBEHHBIE HM3MEpPEHHS (DU3MYECKHX BEJIWYMH, TPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIeIoBaTh 3aBUCHUMOCTH MEXAYy (GU3NYECKMMU BEIUYMHAMHM C HCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadMKOB, J1€JIaTh BBIBOAbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOyoaTh npaBwiia 0€30MacHOrO TpyAa HpH NMPOBEIECHHM MCCIEJOBAHUH B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000pYyA0BaHUS;

pemate pacy€THbIE 3aJaud C SBHO 3aJaHHOM (PU3MUYECKON MOJEbIO, HCIOJIb3Ys
(du3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a7auydl BEIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3nYecKoi BEIMUHHBI,

pelarh KaueCcTBEHHBIE 3a/lauM: BBICTPaUBaTh JIOTMUECKH HENPOTUBOPEUHBYIO ILIETIOUKY
paccyXIeHHUI ¢ ONOpoi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BaTh IMPH pelIeHWH Yy4eOHBIX 3a7ad COBpEMEHHble WH(OpMalMOHHbIE
TEXHOJIOTUM JUI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TPEACTaBICHUs Y4eOHOH U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO0 (U3MKE B TOBCEJHEBHOW JKHU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUs 3/10pOBbs U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKPY KaloIEel Cpejie;

paboTaTe B TpyIIe C BHIIOJIHEHUEM pPa3IMYHbIX COLHUAIBHBIX pOJeH, MIaHUPOBATh
paboTy TpyHIbl, palMOHAIBHO paclpeAesaTh OOS3aHHOCTH M IIAHUPOBATh JEATEIbHOCTH B
HECTAHJAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xoniy oOyuenus B 11 kiacce rnpeIMeTHbIe pe3yibTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

J€MOHCTPHPOBATh Ha MpUMeEpax posib U MecTO (PU3MKH B (POPMUPOBAHUHM COBPEMEHHOMN
HAay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKON
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTHIBaTh TPAHULBI TMPUMEHEHHS] HW3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOUYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (U3UYECKUE SBICHUS (IPOLECChI) M OOBACHATH UX HAa OCHOBE 3aKOHOB
JIEKTPOJUHAMUKNA U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJECHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MAarHUTHOIO IOJs HA IPOBOJHUK C TOKOM W JBWXKYILMHCS 3apsj,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npesjomieHue, uHTepdepeHuus, auppakuus W HOJAApU3alUs CBeTa, MJHUCIEpPCUs CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJ1a, €CTECTBEHHAs! U UCKYCCTBEHHAsI PalHOAKTUBHOCTb;

OINMCHIBATh M3YyYEHHBIE CBOMCTBA BELIECTBA (IEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPell) U IJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HalnpsKeHUe, 3JeKTPUYECKOE CONPOTUBIICHNE, PA3HOCTh OTEHIMAJIOB, JIEKTPOABMKYIIAs CUIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHus JIEKTPUYECKOI0 M MArHUTHOIO TOJIEH, MepHoj W 4yacToTa KosiebaHud B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosieOaHul, (POKYCHOE pacCTOSIHME M ONTHYECKas CWiIa JIMH3bI, MPU ONHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMbIX BEIMYMH, WX OO0O3HAUCHHWS W EIMHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHHUS M MPOIECCHI, HCIONB3YS (U3UIECKUE
BEJIMYMHBL: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M 4acTOTa CBETa, SHEPrus u
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
IPaBUIbHO TPAKTOBaThb (PU3UUYECKUN CMBICI MCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUCHHs U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE TAHHYIO (DPU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HaUEHUE (PU3MUECKON BEIUYHMHBI;

aHAJM3UPOBATh (PH3MUECKUE TPOLECCHl W SBICHHSA, UCHOJB3Yysd (PU3MUECKUE 3aKOHBI H
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBATEIbHOTO M MApalIeIbHOTO  COEIMHEHMS
IIPOBOJHUKOB, 3akOH JDKoyims—JIeHna, 3akOH JJIEKTPOMAarHUTHOM  MHIYKLWH, 3aKOH
HOPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETA, 3aKOHBbI OTPAKEHHUS CBETa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHEe OMNHmITEHHa Ui (GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsS HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, HMpU ITOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BbIPR)KEHUE W YCIIOBHs (TpaHUIBL,
00jacTi) IPUMEHUMOCTH;

OTIpeJIeNIATh HAIlPaBJICHUE BEKTOPAa MHIYKIIMHW MAarHUTHOTO TOJIS MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OMMCHIBATh N300pa’keHHE, CO3JaBaeMOe IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBINIOJIHATh AKCIEPUMEHTHI 10 HCCIENOBAaHUIO (DU3MUECKUX SIBIEHUI M IPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEeHUH: 1mpu 3ToM  (OpMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIATh HpPsSIMblE UM KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYUH, NPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUsT M HCIHOJb30BATh HM3BECTHBIE METOABI OLEHKHU
MOTPENIHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCUMOCTH  (U3WYECKUX BEIMYMH C HUCIOJb30BAaHUEM IMPSMBIX
U3MEpPEHUIl: MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUpPOBATh PE3yNbTaThl MOTYyYECHHOU
3aBHUCUMOCTH (PU3MYECKMX BEIUYMH B BUAE TaOMMIl M TpaduKOB, Je€NaTh BBIBOJBI IO
pe3yJbTaTaM HCCIIeI0BaHus;

coOmoaTh npaBwia OE30MacHOrO Tpyda MpPU TMPOBEICHUM HCCIECAOBAHUM B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENILCKOM M TMPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;



pemaTh pacuy€THbIE 3aJaud C SBHO 33JaHHOM (U3NYECKOH MOJENbIo, HCHOJIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMpPATh (PU3HUECKYIO
MOJIENIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBbIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

penaTh KauyeCTBEHHBIC 3a/1a4d: BBICTPAUBATH JIOTMYECKU HENPOTHBOPECYUBYIO LIEIIOYKY
paccyKIeHUI C ONIOPOi Ha N3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;

UCTOJB30BAaTh TPU pEIIeHHUH Y4YEOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJIIPHOW HMH(OPMAIUK, MOJYYCHHOM W3 PAa3IUYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATh TNPUHUUMBI JCWCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pas3yInyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

MPUBOANUTH PUMEPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BAaTh TEOPETUYECKHE 3HAaHUS N0 (U3MKEe B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHUsI 3/I0POBbS U COOIIOIEHHSI HOPM HKOJIOTMYECKOT0 TIOBEICHHS B OKPY»KaloIel cpere;

paboTaTh B IpyNIe C BHIIOJIHEHUEM pa3IMYHbIX COLHUAIBHBIX pOJeH, MIaHUpPOBATh
paboTy TrpyHIbl, palMOHAIBHO paclpeAesaTh OOS3aHHOCTH M IUIAHUPOBATh JEATEIbHOCTH B
HECTaHJAPTHBIX CUTYaLMsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXJOI'O U3 yYaCTHUKOB IPYIIbLI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.

1. TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC (2 yaca x 34 nenenu = 68 4acoB)

Ne HanmeHnoBaHue pa3aeioB U TeM Kou- D0P/1IOK
n/m | nporpaMmmbl BO
4yacoB
1 Paznen 1. PUSUKA U METO/bI 9 bubmorexa [IOK
HAYYHOTI' O ITO3HAHUS https://m.edsoo.ru/7f41bf72
2 Paznen 2. MEXAHUKA 18
b K
2.1 KunemaTuka 5 Homworexa LIO

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

7 bu6nuorexa [IOK

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

but6mmorekxa [IOK

2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 https://m.eds0o.ru/TfA1bf72

Paszpen 3. MOJIEKYJISAPHAS
OU3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJICKYJIIPHO- bubnuotexa [JOK
KHHETUYECKOW TeOpHUn https://m.edsoo.ru/7f41bf72



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

bubnunoreka LIOK

3.2 OcHOBbI TepMOTHHAMHICH 10 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbie COCTOSTHUS BEIIECTBA. 5 bubnmoreka [JOK
da30BBIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
4 Pazgen 4. JIEKTPOJANHAMMUKA 22
but6mmoreka [IOK
41 nextpoctamitica 01 hitps:/im.edsoo.ru/7f41bf72
4.2 TToCTOSITHHBIN JIEKTPUUECKUN TOK. 12 bubnuotexa [JOK
Toku B pa3snmu4HBIX cpeax https://m.edsoo.ru/7f41bf72
5 Pe3epBHOE Bpemsi 4
OBUIEE KOJIMYECTBO YACOB I10 68
[MPOT'PAMME
11 KJIACC (2 gaca x 34 negenu = 68 4acoB)
Ne HanmeHnoBaHue pa3jae/ioB U TeM Koui- 30P/1IOK
n/m | mporpaMmmbl BO
4acos
1. Pazgen 1. JIEKTPOJANHAMMUKA 11
MaruuTtHoe nose. IeKTpOMarHuTHas bubnuoreka [IOK
11
WHIYKITUS https://m.edsoo.ru/7f41c97c
2 Paznen 2. KOJIEBAHUS U BOJIHbBI 24
21 MexaHu4ecKkue U 3J1€KTPOMAarHUTHBIE 9 bubnuoreka [IOK
' KosebaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKkue U 3J1€KTPOMAarHUTHBIE 5 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Orriica 10 https://m.edsoo.ru/7f41c97c
Pa3nea 3. OCHOBBI
3 CIIEIIMAJIBHOM TEOPUHN 4
OTHOCHUTEJIBHOCTH
OcCHOBBI crielIuaIbHOM TEOPUH 4 bubnmoreka [JOK

OTHOCHUTCIBHOCTHU

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4 Paznen 4. KBAHTOBAS ®PU3UKA 15
4.1 Dieme KBAHTOBOM OITHK 6 Bubmiorexa LIOK
. MCHTBI KBAHTOBOU OIITUKH
" https://m.edsoo.ru/7f41c97c
42 CThoCHIE ATOMa 4 bu6mmoreka [IOK
. T HU TOM
P https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHOE A1p0 https://m.edsoo.ru/7f41c97c
Paznen 5. 3JIEMEHTbBI
5 ACTPOHOMUU U 7
ACTPO®U3UKHU
DneMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 Bubmiorexa LIOK
P P https://m.edsoo.ru/7f41c97c
6 Paznen 6. OBOBILIAIOIIEE 4
INOBTOPEHHUE
bu6mmorexa [IOK
4
Obobuiatowiee nosToperHe https://m.edsoo.ru/7f41c97c
4 Pe3epBHOE BpeMs 3
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Yp
OK

Tema ypoka

Koa

Jara
NMpOBeACHUS

ITo
mwia

Hy

ITo
dakry

IMpumeuan
ue

®usuka — Hayka o npupoje. Hayunsie
METO/bI TO3HAHMS OKPYXKAIOLIEro MUpA.

Poine 1 MecTo ¢pu3uKu B OpMHUPOBAHUHT
COBPEMEHHOW HayYHOH KapTHHBI MHUpPa, B
MPAKTUYECKOHN JEATEILHOCTH JIFOJIeH

BxonHas konTponbHas pabota

MexaHndecKkoe ABMKEHIE.
OTHOCHUTENHLHOCTh MEXAHHYSCKOT'O
nerxkeHus. [lepemenienue, CKOpoCTb,
YCKOpEHHE

PaBHOMepHOC HpHMOHHHeﬁHOC JABHOXXCHUC

PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE
JIBMDKEHUE

CBobonHOe najieHue. Y CKOpeHue
cBoOoHoro najenus. KpuonmHeiiHoe
newkenue. Jlaboparopuas padora Nel
"H3y4yeHune qBIKEHHS Tela, OPOIIEHHOTO
TOPU30HTAJILHO"

JIBmeHue MaTepualibHOM TOYKH T10
okpyxHOcTH. JITaboparoprast padorta Ne 2
"N3yueHue NBUKEHUS Tela 1o
OKpPYKHOCTH"

[TpuHnun otHOCHUTENBHOCTH [ anmumes.
NuepuunaneHbie cuctemsl oTcuera. [IepBbii
3aKkoH HproTOHA

10

Macca tena. Cuina. [lpuHuun cynepno3unuu
cui. Bropoi 3akoH HerotoHa s
MaTepuaIbHON TOUKH

11

Tperuii 3akoH HproTOHA J111 MaTepuaibHbIX
TOYEK

12

3akoH BceMupHoro taroreHus. Cumna
TsokecTH. [lepBas kocMuYeckast CKOPOCThb

13

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.
JIaGoparophas pabota Ne3. "M3mepenue
YKECTKOCTH NPYKUHBI"

14

Cuna tpenus. Koapduuuent tpenuns. Cuna
COIIPOTHUBIICHUS NPU ABWKEHUU TeJa B
KHUJIKOCTH Wi Taze. JlaboparopHas pabora
Ne4 "M3zmepenue koapduiirenta TpeHus
CKOJIb)KeHus"

15

HOCTyHaTeJ'IBHoe W BpalllaTCJIbHOC




JBIKEHUE a0COIIOTHO TBEPIOTO Tea.
Mowmenrt cuibl. [lneyo cuibel. YciioBus
paBHOBECHUSI TBEPJOTO TeJa

16

NMinynsc MmaTepualbHON TOYKHU, CUCTEMBI
MaTEpHAIbHBIX TOYEK. IMITybC CHIIBL.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUKCHHE

17

PaGora u momrHOCTh cvitbl. Kunetnueckas
sHeprus MmarepuanbHOi Touku. Teopema 00
W3MEHEHUN KMHETHUYECKON SHEPruu

18

ITorennuaneHas sHeprus. IloreHunansHas
SHEPTUs yIpyro aepopMupoOBaHHOMN
npyxuHsl. [loreHumanbHas sHeprus Tena
BOJIM3U IOBEPXHOCTH 3eMIIU

19

IloTeHuManbEHBIE M HEMOTEHIMAILHBIE CHIIBI.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHWYECKON dHEPTUr

20

JlaboparopHast pabora Ne5 «lccnenoBanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM
MEXAHUYECKOW SHEPTUHU TEJIa HA IPUMEPE
PaCTSKEHUS PE3UHOBOTO KIYTa)

21

KonTponbnas padora Nel no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUS B MEXaHUKE

22

OcCHOBHBbIE TOJIOKEHUS MOJIEKYJIIPHO-
KHHETHUYEeCKO! Teopuu. bpoyHoBckoe
neuxenue. Auddysus

23

XapakTep ABUKEHUS U B3aUMOJICUCTBUS
YacTHIl BeniecTsa. Moiesin CTpOEHHS Ta30B,
YKUJIKOCTEN U TBEPJIBIX TEl

24

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostHHas ABoraapo

25

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Llenscus

26

Uneanpusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

27

AOGcoitoTHas TeMiepaTypa Kak Mepa
CpEIHEN KMHETUYECKON SHEPTUH JBUKCHHUS
MOJIEKYJI. Y paBHeHHEe MeHieneeBa-
Krnaneiipona

28

3axon /lanpToHa. ['a30BbIe 3aKOHBI

29

JlabopaTtopHas pabota Ne6 «MccnenoBanmue
3aBUCHMOCTH MEXy MapameTpaMu
COCTOSTHUS pa3pPEeKEHHOTO ra3a

30

N3omponeccsl B HACAIBHOM raze u ux
rpaduyeckoe npeacTapieHue

31

BHyTpeHHss sHEPrUs TEPMOANHAMUYECKOM
CHCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.




KonnyectBo TemnoTs! u padora.
BHyTpeHHss sHEPrus 0JHOATOMHOTO
UJCAIBHOTO Ta3a

32 Bubl Teronepenaun
VY nenpHas TEIIOEMKOCTD BEILECTBA.

33 KonuecTBo TEMI0THI IpH TEIJIoNEepeaaye.
AnabaTHBIN MPOIEcC

34 IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHE K H30IIpoLeccam

35 Heo6paTuMocTh Npo1eccoB B MpUpPoOIe.
BTopoii 3ak0H TepMOJIUHAMUKHI

36 [Tpunun nevicreus u KII/ TennoBoi
MaIIMHbI

37 Huxn Kapno u ero KITJ]

38 DKoorn4eckue mpoodIeMbl
TEIUI09HEPTETUKU

39 O606maromuii ypok «MouekynsipHas
¢u3uka. OCHOBBI TEPMOAMHAMUKI
KonTponbnas padora Ne2 o teme

40 «MonekynsapHas ¢pusznka. OCHOBBI
TEPMOJUHAMUKN»

41 [TapooGpa3zoBaHue U KOHACHCALIMSL.
Hcnapenue u kurenue

42 AGCOIIOTHAS M OTHOCHUTENbHAS BIAXKHOCTb
Bo3ayxa. HacelmenHslil nap
TBépnoe Teno. Kpucramimyeckue u

43 amopdHbIe Teaa. AHU30TPOIIUS CBOMCTB
KpucCTaJIoB. JKnujaknue KpucTasuibl.
CoBpeMeHHbIE MaTepHalIbl

44 [InaBnenue u kpuctauuzanus. Y aenbHas
TerioTa miasiaeHus. Cyonumarus

45 YpaBHeHUE TEIJIOBOTO OaaHca

16 OnexTpu3anus Tei. JNEKTPUIECKUH 3apsil.
JIBa BU/1a SIEKTPUUYECKUX 3apsJIOB
IIpoBOAHVKY, TUINEKTPUKH U

47 MOJIYTIPOBOJITHUKH. 3aKOH COXPaHEHUS
NIEKTPUYECKOTO 3apsja

48 BsaumopeiictBue 3apsinoB. 3akoH Kynona.
ToueyHblii dJIEKTPUYECKUN 3apsi]
Hanpsk€HHOCTD 37€KTPUYECKOTo MOJIs.

49 [IpyHIMI cynepno3uum dIEKTPUUECKUX
nosiel. JInHnm HanpsHKEHHOCTH

50 PaboTa cuit 3eKTpoCTaTUYeCcKOoro MoJsl.
[Torennman. Pa3HOCTE NOTEHIMAIOB
[IpoBOAHUKY U TUANEKTPUKH B

51 ANEKTPOCTATUYECKOM II0JIE.
JlpnexkTpuyeckasi MPOHUIIAEMOCTh

52 OnexrpoémkocTsb. KonneHcarop

53 DneKTPOEMKOCTh MIIOCKOTO KOHJEHCATOPA.

3Hepr1/151 3apAKCHHOTI'O KOHACHCATOpa




54

JlabopaTtopHas padota Ne7 "U3mepenue
ANIEKTPOEMKOCTH KOHJeHcaTopa"

55

[IpunIUI NECTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAJIBHOTO anmnapara,
CTPYHHOTO NIPUHTEPA. DIIEKTPOCTATHUCCKAS
3amuTa. 3a3eMIIEHHE AIEKTPOIprOOpoB

56

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymectBoBanus. [locrosuubiii Tok. Cuina
toka. Hanpsbxenue. ConpoTtupieHue. 3akoH
Oma 11 yyacTKa 1enu

S7

[TocnenoBarenbHOE, TAPAIIEIBHOE,
CMEILIaHHOE COeTUHEHNE TIPOBOIHHUKOB.
JlaGopaTtopHas padota Ne§ «M3yueHue
CMEIIIaHHOTO COSAMHECHHUSI PE3UCTOPOBY

58

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

59

3akon OMa /715 TOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopnas pabora Ne9
«U3mepenne DJ1C ucToyHMKA TOKA U €ro
BHYTPEHHET0 CONPOTHUBIICHUS»

60

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIIpOBOJIMMOCTh

61

OnexTpuuecKui TOK B BakyyMme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB

62

[TomynpoBoIHUKH, UX COOCTBEHHAS U
IpuMecHas npoBogumocts. CBoiicTBa p—N-
nepexoza. IloaynpoBoJHUKOBBIE TPHOOPEI

63

DNeKTpUUECKUH TOK B pacTBOpPax U
pacraBax 3JeKTPOJIUTOB.
DNeKTPOIUTHIECKAs TUCCOHALIHS.
OnexTponuns

64

DNEeKTPUYECKHUI TOK B ra3ax.
CaMoCTOSTeTbHBIA U HECAMOCTOSATEIbHBIN
pas3psa. Monaus. [1nazma

65

DneKkTpudeckue Npudopsl U yCTpoiicTBa U
UX MpakTudyeckoe npumenenue. [Ipasuia
TEeXHUKH O€30M1aCHOCTH

66

O6006maronui ypok « IeKTpoJUuHAMUKAY

67

KonTponbHas pabota mo Teme
«9nektpocraruka. [locTosTHHBIN
ANEKTPUYECKU TOK. TOKH B pa3iIM4HbIX
cpenax»

68

Pesepubiit ypok. Kontponsnas pabora mo
TeMe "DIIeKTpoIMHaMuKa"







INOYPOYHOE IINTAHUPOBAHHUE



11 KJIACC

KoanyecTBo 4acoB Tar DJIeKTPOHHbIE
R udposbie
n/n Tewa ypoka B Kontpo Hpakru 2 gﬁl?aI;OBaTeﬂbele
cero JbHbIe pa0doThl  4Yeckue padoTbl  M3YYCHHH pecype
IlocTossHHEIE MArHUTHL U X
B3auMoericTBUE. MarHuTHOE II0JIE. bu6nmorexa LIOK
BekTop MmarautHOM MHAYKIUH. JIMHIK 1 https://m.edso0.ru/ff0c9778
MarHMTHON MHTYKIIUU
Mar»uTtHoe 110J1€ IPOBOJIHUKA C
2 toxoMm. OmeIT DpcTea. . bubmorexa HOK
. 1 https://m.edsoo.ru/ffOc98fe
B3anMoeiicTBre TPOBOTHUKOB C TOKOM
Jlaboparopnas padbora
3 «M3yuenue I\IZaFHIETHorI()) MOJISI KaTYIIKH 1 buGnnorexa LIOK
1 https://m.edsoo.ru/ffOc98fe
C TOKOM)
JleficTBMEe MarHUTHOTO IIOJIS Ha
MPOBOAHUK ¢ TokoM. Cuna Amiiepa.
4 HIE)16OpIa[.TOpHa}I pabota «I/IccneﬂogaHHe 1 brommorexa [OK
- 1 https://m.edsoo.ru/ff0c9ac0
JICHCTBUS MOCTOSHHOTO MarHuTa Ha
pPaMKy C TOKOM»
€MCTBHE MAarHUTHOIO IT0JI Ha
5 L[ancyuﬁ[yfocx 3apsKEHHYIO YacTHUILy. bubmmorexa HOK
1 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DNeKTpOMarHuTHasT WHYKITHSI.
[ToTok BekTOpa MarHUTHON MHAYKIIMH.
OJIC nHaykiuu. 3aKoH 1
3JEKTPOMAarHUTHOM MHAYKIMU Dapanes
JIabopaTopnas padbora
7 <<HCCH€HOS§IEI/IGO£3H6HE${6O 1 bubnmorexa LIOK
. 1 https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHOM UHIYKIIUU»
NuaykTuBHOCTSH. SBIEHUE bubnunoreka LIOK
camouHayKIH. IJIC caMOMHIYKIINH. 1 https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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OHeprust MarHUTHOTO MOJIS KaTYILKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
Q »yIeKTPOMarHuTHI, 3JEKTPOIBUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
MHIYKIIMOHHAs TIeYb

O06o06maromuit ypox
«MarautHoe 1nojue. DJIeKTpOMarHuTHast
UHIYKLIHS

KonTtponpsHast pabora o Teme
«MarautHoe 1noJje. DJIeKTpOMarHuTHas
UHIYKLIHS

CB0OOIHbIE MEXaHUUECKHE
Kosiebanus. 'apmMoHHUeckue
KoseOaHus. YpaBHEHUE TapMOHUYECKUX
konebanuil. [IpeBpalieHne s3Hepruu

bubmuoreka [{OK
https://m.edsoo.ru/ff0cab82

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCHMOCTH MTEPHOJA
MaJlbIX KOJIeOaHUM Ipy3a Ha HUTHU OT
JUITMHBI HUTU U MacChl Tpy3a»

KonebaTenbHbIi KOHTYD.
CBoOOaHBIC PIIEKTPOMArHUTHBIE
KoJIe0aHMs B HACATLHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXITYy MEXaHUYECKUMH U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEeHMs SPHEPTUHU B UJICaTbHOM
KoJ1e0aTeIbHOM KOHTYpE

[IpencraBieHue o 3aTyxarImnx
KoseOaHusX. BeIHyKICHHBIS
MeXaHU4YeCKUe Kojiebanus. Pe3oHanc.

bubnunorexa LIOK
https://m.edsoo.ru/ff0cbh820

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cbh9c4

bubnunoreka LIOK
https://m.edsoo.ru/ffOchb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

BBIHYXICHHBIC 3JIEKTPOMAarHUTHBIC
KoyebaHus

IIepeMeHHBIH TOK.
CunyconaJIbHbIN IEPEMEHHBIN TOK.
MOIHOCTb IEPEMEHHOT0 TOKA.
AMIUTMTYIHOE U JIEUCTBYIOIIEE
3HAUYE€HHE CUJIbI TOKA U HAIPSIKEHUS

Tpancdopmarop. [IpousBozactso,
nepeaaya v norpedieHue
JIEKTPUYECKON SJHEPTUU

VYCTpoCTBO U MPAKTHYECKOE
1 npumeHeHune 3IeKTPUIECKOro 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKA, JTMHHUI
NIeKTponepenay

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cbd34

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

DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynpTypa ucnons3zoBanus
3JIEKTPOSHEPTUU B MOBCEIHEBHOM
YKA3HU

Mexannueckue BOJIHBI, YCIIOBUA
2 pacnpoctpanenus. [lepuoa. CkopocTh
pacrpocTpaHeHus U JJIUHA BOJIHBL.
[Tonepeunblie ¥ MPOIOJIBLHBIE BOJTHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOccab4

3Byk. CKOpOCTH 3BYKa.
I'pomkocTs 3ByKa. Bricota ToHa. TemOp

3BYyKa

bubmuoreka [{OK
https://m.edsoo.ru/ff0cccOc

DIIEKTPOMAarHUTHbIE BOJIHBI, UX
cBoKcTBa U cKopocTk. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

but6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

[IpuHUUMNBI paIUOCBS3U U
TeneBuieHus. Pa3Burue cpeicTB CBA3H.
Pagnonoxkanus

2 KonTtponpHas pabora

bubnunoreka LIOK



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

«Koiiebanus 1 BOJHEBI»

https://m.edsoo.ru/ffOcc6f8

2

[Ipamonuneitnoe
pacnpocTpaHEHUE CBETA B OJTHOPOIHON
cpene. Toueunblii HICTOYHUK cBeTa. JIyd
cBeTa

OTtpakeHue cBeTa. 3aKOHbI
oTpaxeHus ceera. [locrpoenne
M300pakeHI B TUIOCKOM 3€pKalie

[Ipenomnenue ceera. I[lonnoe
BHYTpEHHee oTpaxxeHue. [IpenenbHblii
YTOJI [TOJIHOTO BHYTPEHHETO OTPAKEHUS

JlaGopaTtopHnast pabota
«3mepenne moka3aTest MPeIoMICHUS
CTEKJIa»

JIunzsl. [locTpoenne
n3o0paxkenuit B munaze. opmyna
TOHKOM TUH3bI. Y BeTMUEHUE JTIMH3BI

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd350

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bubnuoreka [{OK
https://m.edsoo.ru/ff0cd7f6

bubmuoreka [IOK
https://m.edsoo.ru/ffO0cd67a

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

JlaGoparopHas paboTa
«HccnenoBanue cBOMCTB N300pakeHUI
B JIMH3aX»

3

Hucnepcus cera. CroxxHbIN
cocrtaB Oemnoro ceera. [[Ber.
JlaGopatopnas pabora «Habmronenue
JIVICTIEPCHUN CBETa»

UnTepdepenmus cera.
Hudpaxius csera. Judpakunonnas
perérka

[TorrepeyHOCTh CBETOBBIX BOJIH.
[onspusanus ceera

bubnunorexa LIOK
https://m.edsoo.ru/ffOced22

but6mmorexa [IOK
https://m.edsoo.ru/ffOcf02e

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS X 0€30IaCHOTO
PUMEHEHHS



https://m.edsoo.ru/ff0cc6f8
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['paHu1IbI TPUMEHUMOCTH
KJIaCCHYeCKOM MexaHuKHU. [locTynarsl
CIELUAIbHOM TEOPHH OTHOCUTEJIBHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cf862

OTHOCHUTENHLHOCTD
OOTHOBPCMCHHOCTH. 33.MCI[JICHI/IC
BPEMCHHU U COKpalllCHUEC NJIWHBL

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcfa42

DHeprus u UMIYJbC
3 penaTuBHCTCKON YacTUIbl. CBSI3b MacChl
C SHEpruel U UMITYJIbCOM. DHEPrus
MOKOS

KonTtponpsHas padora «OnTuka.
OCHOBBI crielMaIbHON TEOPUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfc68

bubnuoreka [IOK
https://m.edsoo.ru/ffOcf6f0

OTHOCHTEJIBHOCTH
4 ®otonsl. Popmyna [lnanka. Bbu6moteka [JOK

DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
4 OTKpBITHE U HCCIIEI0BaHNE bubmmnoreka HOK

dotorddekra. Onwitel A. I'. Cronerosa

https://m.edsoo.ru/ffOcffc4

3akoHsb!I poTodddexTa.
4 VpaBHeHue DUHINTEHHA I
dotorddekra. «KpacHas rpaHuma
boTorddexra

4 Jasnenue cBera. OnwiTer [1. H.
JlebGeneBa. XuMHUYECKOE AEHCTBUE CBETA

bubmmoteka IIOK
https://m.edsoo.ru/ff0d015e

bubmmoteka IIOK
https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpoucTsa u
4 mpakTUYeCcKOe MPUMEHEHHE:
¢boTod1eMeHT, POTOAATUHK, COTHEUHAS
Oatapest, CBeTOINO

4 Pemenue 3agad mo reme
«DJIEMEHTLI KBAHTOBOU OIITUKU)Y

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0302

Mopens atoma TomcoHa.
OmnsiThl Pesepdopaa mo paccesHuto o-
yactull. [InanerapHas Mozaens aroma

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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ITocrynatel bopa

W3nyyenue u nornouexHue
4 (oTOHOB IIpU NEpexoe aToMa ¢ OJJTHOTO
YPOBHS 3HEPrUuu Ha Apyrou. Buasl
CIICKTPOB

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

BoaHOBEIEC CBOMCTBA YaCTHII.
4 Bounnsl ae bpoitna. Kopryckynsipao-
BOJIHOBOM yasnin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHUE

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo onpenenenuto
COCTaBa PAJIMOAKTUBHOIO U3JIy4YEHUS

CaoticTBa anbda-, 6era-, ramma-
u3jIydeHus. BiusHue paanoakTHBHOCTH
Ha )XUBLIC OpFaHI/I3MI)I

OTkpeITHE IPOTOHA U HEMTPOHA.
5 Uzoromsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usinyyenue

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsle peakuuu. S nepHbii
peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
9KOJIOTMUECKUE aCTIEKTHI SIAEPHON
SHEPreTHKU

DJIEMEHTapHBIE YaCTHIIBI.
OTtkpbITHE TO3UTPOHA. MeETOBI
S HaOJIIO/IEHUs U perucTpaluu
aJIeMEHTapHbIX yacTull. Kpyrisiii cTon
«DyH/1aMEHTaIbHbIE B3aUMO/ICHCTBHUS.
EnuHCTBO (DM3HnYecKoil KapTHHBI MUPay

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

5 Bup 3Bé3nnoro neba. Co3Be3aus,
SIpKUE 3BE3/IBI, IUIAHETHI, UX BUIAMMOE
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https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

JABHKCHUC. ConHeuHas cucremMa

Counune. ConHeunas
aKTUBHOCTb. VICTOYHUK SHEpPTUH
CouHiia 1 38€31

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
S mocnenoBareabHOCTU. BHYTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJICTABICHUS O TIPOUCXOXKICHUH U
sBostoniu CoJHIa U 3BE3]

Mnineunsiii [1yte — Hama
5 T'anakrtuka. [lonoxxeHue u IBUKEHUE
Comnmna B [N'amaktuke. ["amakTuky.
YeépHble IBIPHI B sApax ralakTHK

Bcenennas. PazOeranue
5 ranakTtuk. Teopust Bonbmioro B3psiBa.
PennkroBoe usnyudenue.
MeraranakTuka

6 Heperennbie mpo0ieMsl
aCTPOHOMHU

KonTposabnas pabora
«ONeMeHThI aCTPOHOMUHU U
acTpodu3nuKm»»

O6o06maromuii ypok. Posb
(U3HUKHU ¥ aCTPOHOMHUH B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,
COLIMAJILHOW U 3THYECKOM chepax
NEATEIIbHOCTH YEJIOBEKA

O6o6maromuii ypok. Pons u
MecTO (DM3UKHU U aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

6 O6o06matromuii ypok. Posb
(busnueckoit Teopun B GOpMUPOBAHUH




MPEACTABICHUH 0 (PU3NIECKON KapTHHE
MUpa
Ob6o06maromuii ypok. Mecto
6 ¢usnueckol KapTUHBI MUpPA B 00ITIEM

5 Py COBPEMEHHBIX €CTECTBEHHO- 1
HAy4YHBIX IPEJICTABICHUN O IPUPOE
6 Pe3epBHbIil ypok. MarHuTHOE

6 1oJie. JNEeKTPOMarHuTHasi MUHAYKLIHS 1
OBILIEE KOJIMYECTBO YACOB I10

[MPOTPAMME 66







