MHWHHUCTEPCTBO IMMTPOCBEIEHNAA POCCUMCKOMN ®EJEPALIAA

Munucrepcrso odpazoBanns u Hayku Camapckoii o0JacTu

rocyi1apcTBeHHOe 0K0/XKeTHOe 001e00pa3oBaTe/ibHOE YUpesKIeHue
Camapckoii o0J1acTu cpegHsisi 001eo0pa3oBaTeabHast mKoga Ne 8
ILI.T. AJleKceeBKa ropoackoro okpyra Kunear Camapckoii o6s1actu umenu Bouna-
unrepHannonanucra C.A. Kapunosa
(I'bOY COII Ne 8 n.r.T. AjlekceeBKa r.0. KuneJinb)

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
PykoBoautens MO ectecTBeHHO- 3am. qupekropa o YBP  [Ipuxazom aupexropa
MaTE€MaTUICCKUX HAYK T.A. PagaeBa T'BOY COIII Ne 8
JLA. Tapacosa 31.08.2023r.

[Ipotokon Ne 1 ot
31.08.2023r.

I.T.T. AJjtekceeBka r.0. Kuuens
Ne 325-OJ] ot 31.08.2023r.

PABOYAS IMTPOT'PAMMA
y4e0HOro npeamera

«®Pusuka. bazoBblil ypOBEHb)»

st 10 kiacca cpennero obuiero oopasosanus Ha 2023-2024 y4ueOHbIN ro1

Cocrasurens: Kynaruna O.10., yuurens puzuku

Kunens 2023




MNOACHUTEJIBHASA 3AIIUCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHHH M TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peaqu3yrOIIMX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copepxanue mnporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIETEILHOCTHOTO Noaxoaa. [IporpamMma o ¢pu3nke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHbIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAeT HEOOXOIMMOCTh pealu3allli MEKIPEeIMETHBIX
CBs3el (PU3MKM C E€CTEeCTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKK Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHWUs, IJIAHUPYEMbIe
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAaIpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma o ¢pu3MKe BKIOYAET:

e [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIAJ] B CUCTEMY 3HaHUN 00 OKpYXarolleM MHpE.
[IkonbHBI Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XumHel, ouonorue, ¢usmdeckoit reorpadueit u acrponomueil. Mcnonap3oBaHue U akKTUBHOE
IIpUMEHEeHHE PU3NYECKUX 3HAHUI ONpeieiIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cepe HSHEPreTHKH, TPAHCIOpPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydarommuxcs, B (pOpMHUpPOBaHHE YMEHUH NPUMEHSTh
HAyYHBIA METOJI TO3HAHUSI IPU BBIMIOJIHEHUN UMHU Y4€OHBIX UCCIIEJOBAHHM.

B ocHOBY Kypca Gu3MKH A9 YPOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH Psijl UIEH,

KOTOPBIC MOKHO PACCMATPUBATH KaK IPHUHIUIIBI €0 IIOCTPOCHH .



Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEHl MaTepuai Kypca GU3NKU 00bEAMHEH BOKPYT
¢msnueckux Teopuil. BenmymmM B Kypce sBisercst (OPMHPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus nmpeanoaraeT MUCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHnuana (U3NIECKol HayKn, OCMBICTICHUE CBSI3U Pa3BUTHS (PU3KKHU C pPa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU M 9KOJOTHYECKUMH IIpoOiieMaMu.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gpu3nku npezmnonaraetT 3HakOMCTBO € IIMPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJOTUYECKUX MPHIIOKEHUH N3YYEHHBIX TEOPUIl U 3aKOHOB.

Hoes sKkonocuzayuu peannsyercss TOCPEACTBOM BBEACHUS DIEMEHTOB COJCPIKaHMUS,
HOCBSIIEHHBIX JKOJOTMYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BHUTUEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPOOIIeM PallMOHAIBHOTO IPHPOIOTIONIE30BAHUS H
HKOJIOTHYECKOM OE30MaCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha yYpOBHE CpeIHEro oOmero oOpa3oBaHUS
SBIISIOTCS (pU3MUecKue Teopuu ((HOopMHUpPOBaHHE MPEJACTABICHUA O CTPYKType HOCTPOCHUS
¢u3mdeckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
NPECTABICHUAX O MPHUPOE, TPAaHUIAX MPUMEHUMOCTH TEOPHH, JJISi ONMMCAHHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOIX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXe BCEro 3a CuéT
OpraHu3aIluK SKCIIEPUMEHTAILHON NIEATENbHOCTH oOydarommxcs. J{ims 6a30Boro ypoBHs Kypca
(GU3UKK — ITO UCTONB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOpHBIX PabOT, KOTOpbIE B Iporpamme Mo (usuke oOBbEIWHEHBI B OOLIMI CHUCOK
YUYEHHUYECKUX MPAaKTUUYEeCKUX padoT. BrolaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
NPOBOUMBIX ISl KOHTPOJSI M OIEHKH, OCYIIECTBISIETCS YYaCTHHKAMH O0pa30oBaTeIbHOTO
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH TIJIAHUPOBAHUS M OCHAIeHus1 kabuHera ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M TOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bonbiroe BHUMaHME yIENsSeTCsl PEIICHUIO PACUETHBIX M KaYeCTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3UYECKON MOJIENbIO,
MO3BOJISIOIINE PUMEHATH H3yUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jena Kypca,

TaK U HMHTETPUPYS 3HAaHUA U3 pPa3HbIX pas3fenoB. Jlyig KayecTBEHHBIX 3a/ad MPHOPUTETOM



ABIIAIOTCS 3aJlaHusi Ha OOBACHEHUE MNpOTEeKaHWs (QU3UYECKUX SBJICHUM W TPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOyromue BbIOOpa (HU3MUECKOM MOAENU I CUTYAllMH MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
obecrieueHn0 y4eOHOro mporiecca 0a30BbIi ypoBEHb Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KabuHeTa (PU3MKH MM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAY4YHOro LuKia. B kabuHere ¢u3nku
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpyAOBaHUE [JIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gu3MKe yUeHHYeCKUX MPAKTHUYECKUX padoT U IEMOHCTPAIIMOHHOE 000pYAOBaHHUE.
JleMoHCTpaliioHHOE 000py/0BaHUE (POPMUPYETCSI B COOTBETCTBUU C IPUHIIUAIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M OOECHEUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe T10
bu3MKe KIIOYEBBIX JEMOHCTpAIMil A HMCCIEAOBAHUS M3y4aeMbIX SBJICHHM U MPOIIECCOB,
SMIUPHUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.
JlaGopaTtopHoe 00OpYHAOBaHUE JJISi YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTbI JIabopaTOpHOro O0OpyIOBaHMSA JOJDKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JIAOOPATOPHI.
OCHOBHBIMU LEJIIMU U3Y4YEHUSI PU3UKU B 001IIEM 00pa30BaHUU SBIISIOTCS
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4arolMXcsi K HAayyHOMY M3YyUEHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysibTaTa W3Y4eHUS OCHOB CTPOCHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBICHHSI C UCIIOJb30BaHNUEM (DU3MUYECKIX 3HAHWNA U
HaYYHBIX J0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUIA O POJM (U3UKHU JUISI Pa3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHne STUX Lesell oOecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
W3y4deHus Kypca (U3MKN Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:

e [puOOpeTeHue CHCTEMBbl 3HAHUN 00 OOMIMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMHUKY, KBAHTOBYIO

(GU3UKY U 2IIEMEHTHI aCTPOPHU3UKY;



e (QopmupoBaHHWE YMEHMI TPUMEHITh TEOPETUYCCKHE 3HAHUA IS OOBICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3NYECKOU
MOJIEIIBIO, 3a/1a4, M0IPa3yMEBAIOIINX CAMOCTOSATENIbHOE CO3/JaHne (PU3NYECKON MOJIeNH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

e MoHUMaHHE (U3MYECKUX OCHOB U TMPHUHIIMIIOB JIEHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBEIEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

® CO3JaHUE YCIIOBUU AJISl pa3BUTHs YMEHHM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpPOBHE cpenHero odmero oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H

OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COILEPKXAHUE OBYYEHUA
10 KUIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 MIO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToasl MO3HaHUs OKpyxarouero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunbie runores3sl. Pusndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHUHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMIIBIOTEPHBIC TATUHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepualbHOM TOUYKH, MX MPOEKIIMU Ha OCU CHUCTEMbl KoopAuHaT. ClioKeHHe NepeMelleHn u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILIEHUS MaTEPUAIIBHOM TOUKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOAYJTIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TMHEIHAsA CKopocTh. [lepruoa u yactora
oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuuecKkre yCTporucTBa U MPAKTUYECKOE IIPUMEHEHUE: CIIUAOMETP, ABU)KEHUE CHAPSAIOB,
LIETIHBIE U PEMEHHBIE NIEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY ¥ TOPU30HTANIBHO.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXKIY TYTSIMU, PONACHHBIMH TEJIOM 3@ MOCJIEI0BATEIbHbIE
paBHbIE MPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XCHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIO.

N3yuenue ABMKEHUS MIAPUKA B BI3KOU KUIKOCTH.

W3ydeHue ABMKCHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHocTH ["anunes. [lepBoiil 3akon HeroToHa. IHEpLuManbHble CUCTEMBI
OTCYETA.

Macca Tena. Cwma. Ilpunnun cynepro3unmu cuil. Brtopoit 3akon HeroTona st
MaTepHAIbHOMN TOUKHU. TpeTuit 3akoH Hbr0TOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoybxeHus, kauenusi). Cuia tpenusi. Cyxoe tpenue. Cumna
TPEHHSI CKOJIBKEHUS U cwia TpeHus mokos. Koaddumment tpenns. Cuna conpoTUBICHHS TIPU
JBUKEHUHU TeJa B )KUIKOCTH WJIU rase.

[ToctynarensHOe U BpalaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO Tena.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaieHus. [liieuo cuiibl. Y clioBUSt paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBAa W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKN, JABUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBeHue nHepLUMH.

CpaBHeHHME MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHUMOCTB CHIIBI YIIPYTOCTH OT JedopMaIuu.

Hesecomocts. Bec Tena nmpu yCKOpeHHOM NOIbEME U NAJICHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne aBMKeHUs OpycKa 110 HAKIIOHHOM MIIOCKOCTH.



HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B NMPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

Hmnynsc MaTepralibHOI TOYKHU (Teja), CUCTEMbl MaTepUaIbHBIX TOueK. IMIysbe cuibl u
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckass sHeprus maTepuaibHOW TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
SHEPIUH.

[TorennmansHas sHeprus. [loTeHnManpHas SHEPruUs ynpyro aeGopMupoBaHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuuanbHble W HEMOTEHIMAbHBIE CUJIbl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpOMCTBA U NPAKTUYECKOE NMPHUMEHEHHE: BOAOMET, KOIEP, NPYKUHHBIN
IIUCTOJIET, BUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHrne aOCONMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3M pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHHUYECKOW SHEpruM Teja Ha
IIPUMEpPE PACTSHKEHUSI pE3UHOBOTO JKI'yTa.

Paspnen 3. Mosekyasipaast pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BELIECTBA.
Mopenu cTpoeHus Ta30B, )KUJIKOCTEH U TBEPIBIX TEN U O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpPAaBHEHHME MOJIEKYIISIPHO-KMHETHYECKONH TEOPUH

UIeaNbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHEH KHHETUYECKOW JHEpruu



TEIJIOBOrO ABMKEHHMS yacTull ra3a. [llkana remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omponeccsl B uacalbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITh, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHMII.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTPUPYIOLIAsk IPUPOY JABJIECHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO raza, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

OmnpezneneHue Macchl BO3yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHUil o0béma
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIsI SHEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padota. BHyTpeHHss SHEprust 0AHOATOMHOIO
U7eanbHOro raza. Buasl Teruionepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3Ty4eHUE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH PU TEIUIONEpe1aye.

[Tonsstue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHnenue
MEPBOT0 3aKOHA TEPMOAMHAMHUKY K H3ompoiieccam. [ padudeckas nHTepnperanus paboTsl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBL 1eHCTBUS TeMI0BBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeIUI0BbIX MammuHax. KoadduimeHT nonesnoro neicTeus temnopoi MamuHbl. [ukn Kapho u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE TPOOIIEMBI TEINIOIHEPTETUKH.

TexHuuyeckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPadOThI: BBUIET HPOOKH M3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOT'O BO3/IyXa, HarpeBaHue 3(hrpa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIH ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoil TypOHHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazosvie nepexoowvl

[Tapoo6pa3oBanue u koHAeHCalus. Vicnapenue u kurnenune. AOCOIIOTHAS U OTHOCUTEIIbHAS
BJIOKHOCTh BO3/1yXa. HacklmeHHbI map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépaoe Teno. Kpucrananueckue u amopgHsbie Tes1a. AHU30TPOINS CBOMCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas

TeruioTa miasiaeHus. Cyonumanus.
YpaBHeHUEe TeII0BOro HagaHca.
TexHuueckue yCTpoWCTBa M MNPAKTHUECKOE MPUMEHEHHE: TMIPOMETpP M IICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUSA COBPEMECHHBIX MAaTCPHUATIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,

Y HAaHOTEXHOJIOTHH.
Llemoncmpayuu
CBolicTBa HaCBILICHHBIX [1aPOB.
Kunenve npyu moHM>KEHHOM JIaBJICHUH.
CrocoOb1 U3MEpEeHUs BIAKHOCTH.
Habmionenue HarpeBaHus U IUIaBICHUS KPUCTAJUIMYECKOTO BEILECTBA.
JleMoHcTpanust KpUCTaIOB.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.
Pasnen 4. daekTpoamHaMuka
Tema 1. dnexkmpocmamuxa
ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsoB.
[IpoBOIHUKY, TUBIEKTPUKH U MOTYNPOBOJAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.
BszaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHblii  anekTpUYecKHM  3apsia.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noisd. IlpuHuun cynepno3uuuu

ANEKTPUYECKUX NoseH. JINHUN HAnpsH>KEHHOCTHU AIIEKTPUUECKOTO TMOJIA.



PaGoTa cun anekTpocratuyeckoro mods. [loreniman. Paznocts morennuanos. [TpoBogHukm
U JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM Tosie. [luanekTpuieckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEprus
3apsYKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpoMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHHE DJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JMdIeKTpUKU B SJICKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH TNIOCKOT0 KOHJEHCATOPa OT IUIOIIAI TUTACTHH, PACCTOSTHHS
MEXAY HUMH U TU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopA.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenne 2meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUSL CYLIECTBOBAHMS AJEKTPUUYECKOTO TOKA. MICTOUHMKM TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VnensHoe COMPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENIAHHOE COEAMHEHNE TPOBOIHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoii renu. KopoTkoe 3aMbIkaHue.

DNIEKTPOHHAs TPOBOAUMOCTb TBEPBIX METAIOB. 3aBUCUMOCTh CONIPOTUBIICHUS] METAIIJIOB
oT Temmeparypbl. CBEpXIIPOBOUMOCTb.

DJIEKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[MomynpoBonuuku. CoOCTBEHHass M TPUMECHAsh MPOBOAMMOCTh MOJIYNPOBOTHUKOB.

CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHHUKOBBIE TPHOOPHI.



DJIEKTPUYECKUH TOK B pPaCTBOpPAaX M pacijiaBax 3JIEKTPOJIUTOB. DJICKTPOJIUTHUECKAS
U CCOIUAIS. DIEKTPOIIU3.

DnekTpuueckuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHHUYEeCKHEe yCTPOICTBA U IPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJEKTPOHArpeBaTeNIbHbIE MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
IIOJIyTIPOBOJHUKOBBIN MO, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb COINPOTUBIEHUS LWIMHJIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAN
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMelmaHHOe COeJMHEHHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHMUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa ¥ IPOBOAMMOCTS BO3AYXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenue cMEaHHOTO COEIMHEHNS PE3UCTOPOB.

W3mepenue 21eKTpOABMKYILIEH CHIIBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

HabGnronenue anexrpomnusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce ocCymIecTBISieTCS C Y4YETOM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
SBJICHME, Hay4HbI (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
SKCIIEPUMEHT, MOJAEIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHEHUH, THHeHas pyHKuus, mapadoia, runepboda,
uX rpaduku U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKLIUU HAa OCH KOOPAMHAT,

CJIOKECHHUEC BEKTOPOB.



buonoeus: mexannueckoe IBWKEHHE B KUBOHW Mpupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OpraHU3MOB (BHJIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH U TIa30B, JJIEKTPUUYECKUE
CBOICTBa METAJIOB, 3JEKTPOIUTHUECKAs JUCCOLMALNS, FaIbBAaHUKA.

Tl'eoepaghus: BIaxXHOCTH BO3lyXa, BETPbI, OapoOMeETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHue ABM)KEHUH C UCIOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIUIHUKYM, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HUMITYJbca B TEXHUKe (pakeTa,
BOJIOMET W JIpyTrue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyY€HUsI COBPEMEHHBIX MAaTepHalloB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHHE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TAJTbBAHUKA.

11 KJIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmpoMacHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3auMozaeicTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe mole.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
uHAYKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIIMM MAarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

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

SIBneHne HNEKTpOMAarHWTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW HHIYKLHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKkuuu dapanes.

BuxpeBoe anexkTpuyeckoe moiie. DNEKTPOABIIKYIAs CUla MHIYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIMH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHHUYeCKne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopeiictBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

JeiictBue cunbl JIopeHIIa Ha HOHBI 2JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomul

M3y4eHre MarHUTHOT'O TI0JIS1 KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanuie sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nea 5. Kosiebanus u BoJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojgHble MexaHMueckue KojeOaHus. ['apmoHuueckue
koneOanus. Ilepuon, dacrora, ammiautyga U (asa kosebaHuil. IlpyXMHHBII MasTHUK.
Marematuueckuil MasgsTHUK. Y paBHEHUE FapMOHHYECKUX Kojebanuil. [IpeBparienue snepruu npu
TrapMOHUYECKUX KOJeOaHMIX.

Konebarenbubiif koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
Koje0aTeJIbHOM KOHType. AHAJOTUSl MEXIy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UACATBHOM KOjeOaTelIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsX. BbIHYXIEHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

ITepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.

AMHHI/ITy,Z[HOG n HCﬁCTBymu{CC 3HAYCHUC CUJIbI TOKA U HAIIPSAKCHUA.



Tpancdopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUICCKON SHEPTHUH.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE AeKTpodHepruu. KynbTypa wucnonab3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckue YCTpOICTBA W TNPAKTHUYECKOE MPUMEHEHHE: JJIEKTPUUYECKHI 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU JIeKTpoIiepeiay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTHUECKUN
MasITHHK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCMMOCTH NEpHOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpys3a.

HccnenoBanve IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1Hbl

Mexannueckue BOJIHBI, yciIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U januHa BonHBL [lomepeunple W mpononbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

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

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3IYYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTaIus BekTopoB E, B, V B anekrpomMarautHoit BonHe. CBOMCTBA 3EKTPOMArHUTHBIX BOJIH:
OTpa)keHHe, TMpeJoMieHHe, nonspuzauus, audpakuus, wuHTeppepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIUTIBI paTuOCBS3H U TeNeBuaeHU. Pagnoaokarusi.



DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuuyeckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, pajaap, paiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habumonenne cBs3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH:  OTpPaK€HUE, TMpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OAHOPOIHON Cperie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3aKkOHBI MpeIOMJIEHUs cBeTa. AOCONIOTHBIM  IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yros IMOJHOTO BHYTPEHHETO
OTpaXKEeHHUS.

Hucnepcus ceeta. CioxxkHbli cocTaB 6enoro cera. L[ser.

CoOuparomiue M paccenBaromue JUH3bl. ToHkass suH3a. DOKYCHOE pAacCTOSHUE U
ONTHYECKasl CHiia TOHKOM JUH3BL. [locTpoenne n3obpakeHuil B COOMpAIOMNX U paCCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIUH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakmuss  cera. Judpakmumonnas pemérka. YcinoBue HaOMIOIEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.



TexHuueckue ycTpoWCTBa W MpaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
NPOCKIIMOHHBIN armnapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEeHIETKA,
HOJIIPOU L.

Jlemoncmpayuu

[IpsimonuHeiiHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMyeHHe cBeTa. OnTHdeckue
puOOpHI.

[TostHOE BHYTpEHHEE OTpakeHHne. Moieslb CBETOBOIA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIEeCKOIa.

Habmonenne naTepdepeHnm crera.

Habmonenue nudpaximu cera.

Habmronenue nucnepcuu cBera.

[Tomyuenue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['paHunbl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIS CKOPOCTH CBE€Ta B BaKyyme, MPUHLIUI
OTHOCHUTEJIbHOCTH DUHINTEIHA.

OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILIEHUE JITTUHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MacChI ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. ®opmyna [lnanka cBs3u 3Hepruu (HOTOHA C €r0 YACTOTONH. DHEPrUusi U UMITYJIbC
dboToHa.

OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactuu. Ilnanerapnas
Mmosenb atoMa. [locrymarel bopa. M3nmydenue u mornomeHue (OTOHOB NPU MEPEXOAC aTroma C
OJIHOTO YPOBHS HEpIruu Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI, JOKa3bIBAIOLINE CI0KHOCTb CTPOEHUS sAApa. OTKpBITHE paAMOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuio cocraBa paanoakTUBHOTO n3nydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paqnoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.
OTtkpeiTHE TIPOTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzendepra—lBanenko. 3apsi
anpa. Maccooe uncio sapa. M3oTomnsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-uzinyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsie cuibl. [ledekT macchr sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
Snepubiii peaxktop. Tepmosnepuslii cuHte3. IIpobmembl M MEPCHEKTUBBI  sACpHOU

SHEPreTHUKU. DKOJIOrHYECKHEe aCeKThI EPHON SHEPTETUKH.



DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OynnaMeHTaIbHbIE B3auMoAelcTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MHpA.

TexHuueckue yCTpOMCTBAa M NMPAKTHUYECKOE NPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHast bomoOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BuTUs actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUYEHUE ACTPOHOMHUHU.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTHKU. J[narpamMmma «CHeKTpajibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI INIaBHON
MIOCJIEAOBATENBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3]  IJIaBHOMU
NOCJIeA0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. COBpEeMEHHbBIE IPEACTABICHUSA O
MPOUCXO0KACHUH U BoJoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [Tyts — Hamra I"'anaktuka. [lonoxxenne u nemwxenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06na. Paz6eranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabniooenus

Habmtoienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NOBTOpeHne

Ponp ¢u3nku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIbHOW U
TUYECKOH c(hepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON

HAy4YHOH KapTHHE MHpa, poib (u3NYecKOod TeopuH B (OPMHUPOBAHUHM MPEICTABICHUN O



(bU3UYEeCKON KapTHUHE MHpPa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM PSIY COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MMPEACTABICHUI O IPUPO/IE.

Me:xknpeaMeTHbie CBI3H

W3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kilacce OCymIecTBISETCS C Y4ETOM
COJICPKATEIBHBIX MEXKIIPSIMETHBIX CBSI3eH C KypcaMd MAaTEeMaTHKH, OWOJOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO TTO3HAHHS:
SBIICHHE, Hay4HbId (akt, rHmore3a, (u3MYecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIEPUMEHT, MOJICITUPOBAHKE, MOJICIIh, U3MEPCHUE.

Mamemamuxa: pelieHUue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYCCKUE (YHKIIMH: CHHYC,
KOCUHYC, TaHICHC, KOTAHTCHC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIIECTBO, BEKTOPHI M HX
NPOCKIIMK HAa OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKH TIOJO0MS TPEYTOJILHUKOB, OTPEICICHUE IUIOMIAIN TUNIOCKUX QUryp u 00bEMa Tell.

buonocus: dIEKTpUUECKIUE ABICHUS B )KUBOU MPUPOJIE, KOJIeOATSIIbHBIC TBUKCHHUS B )KUBOH
MIPHUPOJIC, ONITUICCKUE SIBJICHUS B XKUBOW MPUPOJIC, ACUCTBHE PaIUaIliN HA KUBBIC OPTaHU3MEI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTallIM4eckas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAH3.

T'eocpaghusi: MarHUTHBIC TIONIFOCA 3€MITH, 3QJICKH MAarHUTHBIX Pyl, (oTochEMKA 3eMHOI
MIOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHH.

Texnonoeus: MTMHUM dIIEKTpOIIepeiad, TeHEPaTOp MEPEMEHHOT0 TOKa, dJEKTPOIBUTATEb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpuUEMHHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,

MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHasl OaTapes.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS INPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSI
OcBoenne ydeOHOro mpeamera «Duszmka» Ha ypoBHE CpeaHEro oOmero oO0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECHECUUTh  JIOCTIDKEHHE  CICHYIOIIUX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEIIbHBIX PE3YJIbTATOB.
JIMMHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIC PEe3yJIbTaThl OCBOCHHS yueOHOro mnpeamera «DH3UKa» JOKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIINXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEH
NO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIlMid, IO3UTHBHBIX BHYTPECHHHX
yOeKICHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOIIECTBa,
pacuIMpeHne KU3HEHHOTO OIbITa M OIbITA JACATEILHOCTH B MPOIECCE PeaU3allii OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHOM JESITEIBHOCTH, B TOM YUCIIC B YACTH:
1) rpa:knaHCcKOro BOCIIMTAHUS:
cOPMHUPOBAHHOCTh ~ TPAXKIAAHCKOM MO3MIMK  OOYYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;
NPUHATHE TPAJAUIUOHHBIX OOIICUETIOBEYCCKUX TYMAHHCTHYECKUX U JIEMOKPATUYCCKHX
LIGHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JEATCIILHOCTh B HHTEpPECAX TPaXKIAaHCKOTO OOIIECTBA,
y4acCTBOBATh B CAMOYIPABICHUN B 00pa30BaTeIbHON OpraHH3alliiy;
YMEHUE B3aWMOJICHCTBOBATh C COIMAJIbHBIMH HHCTUTYTAMH B COOTBETCTBUH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,
TOTOBHOCTH K TYMaHUTAPHOMN M BOJIOHTEPCKOM JIEATEILHOCTH;
2) NaTPHOTHYECKOT0 BOCIIMTAHMS
c(OPMHUPOBAHHOCTh POCCUNCKOM IPpaXTaHCKOW UJICHTHYHOCTH, MATPUOTU3MA,;
IICHHOCTHOE OTHOIIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHXXCHUSM POCCHUHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHYECKOTO TIOBEICHUS;
CHOCOOHOCTh OIICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, ODUCHTUPYSICH HA
MOpaJIbHO-HPAaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B AE€IATEIBHOCTH YUEHOTO;
OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUUBOTO OYIYIIETO;
4) 3CTeTHYECKOT0 BOCTIMTAHMSA:
ACTETUYECKOE OTHOIICHHE K MUPY, BKIFOYas A3CTETUKY HAYYHOTO TBOPUECTBA, TPUCYIIETO

(bu3HIECcKOi HayKe;



5) Tpy10BOr0 BOCTIMTAHUS:
HWHTEPEC K pa3inyHbIM chepam mpodhecCHOHATBLHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccuu u
peanr30BbIBATh COOCTBECHHBIC JKU3HCHHBIC IIJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHIO M CaMOOOpa30BaHWIO B 00JacTH (PU3MKHK Ha
MPOTSKEHUU BCEU KU3HU;
6) 3K0JIOrM4ecKOro BOCIIUTAHMA:
c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYphl, OCO3HaHHE TJO0AILHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;
IJIAHUPOBAHUE U OCYLIECTBIIEHUE JICVCTBUI B OKPYXKAIOIIEH CpeJle Ha OCHOBE 3HAHUS LIEJIEi
YCTOHYHBOTO Pa3BUTHS YEIIOBEUCCTBA;
pacuiMpeHre OmbITa JEATSIPHOCTH 3KOJOTMYECKOW HANpPABICHHOCTH HAa OCHOBE
UMCIOINXCS 3HaHUH 110 (PU3HKe;
7) IEHHOCTH HAYYHOT0 TO3HAHMSI:
c()OPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HU3NUECKOI HAYKH;
OCO3HaHHE IIEHHOCTH HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B MpOIEcCe M3YUeHUs (PU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIBCKYIO JISATSIIPHOCTh MHINBU YA IbHO U B TPYIIIIC.
METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTenbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS
ba3oBble Jiornyeckune 1eMCTBUA:
CaMOCTOSITENILHO (DOPMYJTMPOBAaTh M aKTYyaJM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;
OTIPEICIIATH 1ENH JeSTEIbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMbBIX (PM3NUECKUX SBICHUSX;
pa3pabaTeIBaTh TUIAH PEIICHHS TTPOOJIEMBI C YIETOM aHAJIN3a UMEIOIIMXCS MaTepHaATbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;
KOOPJMHHUPOBATh M BBINOJHATH pPadOTy B YCIOBHSX PEAbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHHH KU3HEHHBIX TPOOIIeM.

Ba3oBble ucciienoBate/IbcKHe 1eiicTBUA.



BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pusmueckoi
HaYKU;

BJIAJICTh HAaBBIKAMU y4eOHO-HMCCIIEIOBATEIBCKON U MPOEKTHOM NEATENILHOCTH B 00JacTh
¢bu3KKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PElIeHHs 3a1au
buznyecKoro cogepxKaHus, MIPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS,

BJIAJCTh BUJAMHU JEATEIBHOCTU IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 HMHTEPIPETAIHH,
npeoOpa30BaHUIO M MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX CUTYallUsAX, B TOM YHUCIIE IPH CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISITH MPUYMHHO-CIICJCTBCHHBIC CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIaTh
TUIOTE3y €€ PEIICHNUs, HAXOJUTh apTyMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a]1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHAIM3UPOBATH MOJTYYECHHBIE B X0JI€ PEIICHUS 3a/1a4H PE3YIbTaThl, KDUTHUECKU OLIEHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBHUTH U (pOpMyTUpPOBATH COOCTBEHHBIE 33]]a4l B 00PA30BATEIBHON IESATEILHOCTH, B TOM
YHClie IPU U3YYEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

YMETh EPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIEC UJICH, IPEJIaraTb OPUTHHAIBHBIEC TTOIXOBI H PEIICHHUS;

CTaBUTb POOJIEMBI U 33J]aUH, JOMYCKAIOIUe aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIAJICTh HaBBIKAMU MOJy4YeHUs MH(OpMAy (GU3NIECKOTO COJEpPKAHUS U3 UCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSITENFHO OCYIIECTBISATH IIOMCK, AaHajW3, CHCTEMAaTHU3alUI0 W
MHTEpIpeTalrio HHPOPMALIUU PA3TMYHBIX BUJIOB U (OPM IMpe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCTIONB30BaTh CPEJACTBa HMH()OPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPTaHHM3AalMOHHBIX 3a/a4 C COOJIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;

CO3/1aBaTh TEKCTHI (U3UYECKOTO COJCPKAaHHUS B pPa3IMYHBIX (QopMmarax ¢ yd4eTom
Ha3Ha4YeHUs THPOPMAIUH U LIEIIeBON ayAUTOPUHU, BBIOHPAsi ONTUMANIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIH3alllu.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBUA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESTENbHOCTH;



pacro3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallMi U CMAT4aTh KOH(DIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHJUBHyaIbHON paboThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX IEHCTBUH ¢ yduy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0r0 Ul€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPAHMHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABJIATh IIJIaH JEUCTBUM, paCIIPENeNsITh POIM ¢ Y4ETOM MHEHUI
YYaCTHHUKOB, 00CY>XJ1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJEHHWE B pA3JIUYHBIX CHUTYyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYHOCTEN U MPEANOYTEHHUI;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, Opare Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO SPYAULIUHU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedieKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI

N MBICJIUTCIIBHBIX MTPOIECCOB, UX PE3YJIbLTATOB U OCHOBaHHﬁ;



HCIIOJIb30BaTh MPUEMBI pe(JIeKCHU ISl OLIEHKH CUTYalluH, BbIOOpa BEPHOIO PEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHI)KEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
MPUHUMATH ceOsl, MOHNMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHX EHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOILIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeryJIHPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTDH aalTUPOBATHCS K IMOIIMOHAIbHBIM U3MEHEHUSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEII MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTHXKEHUIO LENIM U YCHexy,
ONTHMM3M, HHULIMATUBHOCTh, YMEHUE IEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEN;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE JpPYTHUX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOLIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTHYECKON
NEeATeILHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTepHuagbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOTIOTHO TBEPIOE TEJIO, WACANbHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUEUHBIM IEKTPUUYECKUHN 3apsii NPHU pELICHUN
bu3nIecKux 3a1a4;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M 3JIEKTPOJMHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,

JIBUKEHHE [0 OKPYXHOCTH, HHEPIHS, B3auMoieicTBuUE Tel, 1uddy3us, OpoyHOBCKOE ABUKECHUE,



CTPOCHHE KUIKOCTCH W TBEPIBIX TEJ, H3MECHEHUE 00bEMa TeJl IPH HArpEeBaHUU (OXJIAXKICHHH),
TEIJIOBOE pPaBHOBECHE, WCIApeHWe, KOHJCHCAIWs, IUIABIICHWE, KPUCTAJUIM3AIUS, KUIICHUE,
BJIQXKHOCTH BO3/1yXa, IOBBIIICHHUE JABJICHUS ra3a IIPHU €ro HarpeBaHUU B 3aKPHITOM COCY/IC, CBS3b
MEXJIy IMapamMeTpaMd COCTOSIHHS Ta3a B H30Ipolleccax, JCKTPHU3alUs TeJ, B3aHMMOJCHCTBHE
3apsIoB;

OTHCHIBATh MEXAHMYECKOE JIBMIKCHUE, UCTONB3Ys (DM3MUECKHE BEIMYMHBI: KOOPIWHATA,
MyTh, TIEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUjla, UMITYJIbC Tella, KHHETHYeCKas
SHEpPrus, MOTCHIHMAJIbHAs JHEPIHs, MeXaHudeckas paboTa, MeXaHHUYeCKas MOIIHOCTB, MpHU
OINKCAHWH TIPABUIIBHO TPAKTOBATh (PU3NUCCKUN CMBICIT UCTIOIb3yEMbIX BEJTUYHH, UX 0003HAUCHHS
U CIMHUIIBI, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIONINE MAaHHYIO (DU3UYECKYIO BEITUYHHY C JIPYTHMH
BEJIMYMHAMU;

OIKCHIBATh W3YUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
¢u3nveckue BEIWYHMHBL: JIABJICHUE Ta3za, TEeMIlepaTrypa, CpEIHss KUHETHYEeCKas OSHEPrus
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CPEIHEKBaIpaTUYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPECHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT IMOJIe3HOrO JEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIIHLHO TPAKTOBATH (PU3UUECKHI CMBICI UCIIOJIb3yEeMbIX BETUYHH,
uX O00O3HAYeHWS W EIUHHIIBI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OTHMCHIBATh M3yYCHHBIC SJICKTPHUECKHE CBOWCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBIICHUS
(mpotecchl), UCTONB3YS (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsll, dIEKTPUYECKoe TMOoJe,
HANPSDKEHHOCTh  TIOJS,, TOTEHIIMAal, PAa3HOCTh TOTEHIMAIOB; TMPU OMUCAHHHM MPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CAMHWIIG;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJTMUNHY C IPYTHMH BETUIHHAMU;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHl M SBIICHUS, UCTONB3Ys (U3NYECKUE 3aKOHBI U
MPHUHIMILL: 3aK0H BcemMupHoro tarotenus, |, |l u |1l 3akonsr HproTOHA, 3aKO0H COXpaHEHUs
MEXaHHYECKOM YHEPTUH, 3aKOH COXPAHCHHS WMITYJIbCA, IIPUHITUI CYTICPITO3UIIAN CHJI, TIPUHITUTT
paBHOIIPABUS WHEPIUATBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KHHETHYECKYIO TCOPHIO CTPOCHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHENW KUHETUYECKOW HHEPIHH TEIUIOBOTO JBHKEHUS
MOJIEKYJI C a0COJIOTHOW TeMIepaTypoil, TEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
IIEKTPUIECKOTO 3apsia, 3akoH KyiioHa, mpu 3TOM pa3audarh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BhIpAKEHUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHITUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;

pa3jindaTtb yCJIOBUA UX 0€30I1aCHOT0 UCIIOIL30BAHUA B HOBCCIIHGBHOI\/'I KH3HU,



BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TPOILECCOB C
UCIIOJIb30BAHUEM  MPSMBIX W KOCBEHHBIX HW3MEpEHHMH, TpU ITOM  (opMyinHpoBaTh
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000pyI0BaHUs1, POBOAUTH OIBIT U JOPMYJIMPOBATH BHIBOJIBI,

OCYILECTBIISATh TPSIMBIE W KOCBEHHBIC H3MEPCHUs (PU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMpATh ONTHMAJIBHBIA CHOCOO0 M3MEPEHHsS M HCIOJIb30BaTh HM3BECTHBIC METOJbI OLCHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEX Ty (PU3NYCCKHUMHU BEIMYMHAMU C UCIIOIB30BAHUEM MIPSIMBIX
U3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTAThl MOJYUYECHHON
3aBUCHMOCTH (DU3NYECKUX BEJIMYMH B BUJC TAOJIUIl U IPAHUKOB, JIeTIaTh BHIBOIBI I10 PE3yJIbTaTaM
UCCJIC/IOBAHHS;

coOuoiaTh MpaBwia OE30MacHOrO Tpyda IMPU TMPOBEICHHH HCCICIOBAaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4YeOHO-UCCIEIOBATCIBLCKOM W  MPOCKTHOW JEATEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIILHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BaHUS,;

pemiath pacu€THbIC 3aJa4d C SBHO 3aJIaHHON (DU3MYECKOW MOJENbIO, HCIOJIb3YS
(du3nvecKkre 3aKOHbBI ¥ IPUHIIUIIBI, HA OCHOBE aHAlIM3a YCIIOBHS 33]1aud BEIOUPATh (PH3UUCCKYIO
MOJICNIb, BBIICIATh (U3NYECKUE BEIMYMHBI M (QOPMYJIbI, HEOOXOAMMBIC Ui €€ pEelICHHS,
IPOBO/IUTH PACUYETHI M OIIEHUBATH PEATbHOCTD MOyYCHHOTO 3HAUCHUST (PHU3MUCCKOI BEITMIHMHBL;

pelath KaueCTBEHHBIC 3aJa4M: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPCUMBYIO IIEMOYKY
pacCyXIeHHHU C OTTOPON Ha M3y4YEeHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DPM3MUECKHE SIBICHHUS;

UCTIOJIB30BAaTh MPH PEIICHUH YUeOHBIX 33]1a4 COBPEMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU
JUIsS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAMH W TMPEJCTaBICHHS y4eOHOW M HaydHO-
NOMYJISIPHO# HH)OPMALIUH, TOTYIEHHOHN U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKH aHATTU3UPOBATh
noJiy4aeMyro HH(OpMaIuio;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCHUHCKUX M 3apYOCIKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHII,

UCIIOJIb30BATh TEOPETHUYECKUE 3HAHNUS 10 (PU3UKE B TOBCETHEBHOM JKU3HHU [T 00SCTICUCHUSI
0€30MacHOCTH MPH 0OpaIIeHNU ¢ TPUOOpaMH M TEXHUYECKHUMHU YCTPOMCTBAMH, JJISi COXPaHEHUSI
3I0POBBS M COOJTIOACHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KaIOIIEH cpefe;

paboTaTh B IPYIINE C BHIIOJTHEHHEM Pa3IMYHBIX COIMATBHBIX POJICH, IJIAHUPOBATh PabOTy
TPYIIbI, PAalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIILHOCTH B
HECTaHJAAPTHBIX CHUTYAIlMsX, aJICKBATHO OICHMBATh BKJAJ KaXKIOTO W3 yYaCTHUKOB TPYIIBI B

pelIeHne paccMaTpUBaeMOi IPOOIIEMBI.



K xonmy o0yuenns B 11 kjacce mpeaMeTHBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpaxX pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
NESTEIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TOYEeUHBIH
SHCKTpI/I‘-IeCKI/Iﬁ 3apsn, J1y4d CBCTa, TOYEYHBIM HCTOYHUK CBCTa, ACpHasd MOACIIb aTOMa, HYKJIOHHAs!
MOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aay;

pacrno3HaBaTh (pU3MUECKHe sBIEHUS (MPOILEeCcChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJICKTPUUECKAs MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOEC, MAarHuTHOC ﬂCﬁCTBHﬂ TOKa, BSaHMOIIGfICTBHG MAarauToOB, OSJICKTPOMAarHuTHasA
WHAYKINS, JACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apsl,
AIEKTPOMArHUTHBIE KOJIeOaHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
npernomiieHue, WHTephepeHnus, audpakuus W MOJSIPU3ALNUS CBETa, JTUCIEPCHUS CBETA,
doroanekrpudeckuit 3¢ dekt (porodddekt), CBETOBOES aBleHUE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OTKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHME BEJIWYUHBL: DJJIGKTPUUECKUN 3apsl, CHila TOKa, DJIEKTPUUYECKOe
HaNpPsDKEHUE, JIEKTPHUUECKOE COMTPOTUBICHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABMKYIIIAs CHUIIA,
paboTa Toka, MHAYKIHMS MarHUTHOTO Tofs, cuia Awmmepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKA, SHEPTUsl DJIEKTPUUYECKOTO0 W MArHUTHOTO TOJICH, MEPUOJ U YacToTa KoJjeOaHuW B
KoJIe0aTeIbHOM KOHTYpEe, 3apsij U CHJIa TOKa B IMPOIECCE TAPMOHUYECKHX JJIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JUH3bI, TPU OMUCAHUU MPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIWYMH, MX OOO3HAUYCHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUNHY C IPYTUMU BETUYUHAMU;

OMUCBIBATHL H3YYCHHBIC KBAHTOBLIC SABJICHUA W MPOLHECCHI, HCIIOJb3Ys (1)PI31/I‘—I€CKI/I€
BEJIMUMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIyasC (OTOHA, TMEpPHOJ]| TOoJypacmajia, DHEPIrHsl CBSI3W aTOMHBIX SJEp, MPU ONUCAHUU
IMPaBUJIbHO TPAKTOBATH q)HSI/I‘ICCKI/II‘/’I CMEBICJI HCIOJIB3YEMBIX BCIWYWH, HX 0003HaueHus u
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE MaHHYIO (DHU3MUECKYIO BEIMYUHY C JIPYTUMHU
BCJIMYHMHAMMU, BBIYUCJIATH 3HAYCHUC (I)H3H‘-I€CKOﬁ BCJIIMYHHBI,

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3YSd (DU3MUYECKHE 3aKOHBI U

IMPUHIMIIEI: 3aKOH OMa, 3aKOHBI MOCJICAOBATCIBHOI0O MW MapalJICIbHOI0O COCAWMHCHUA



MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHEeHUE DHHIITEHA U1t oTOdPPEeKTa, 3aKOH COXPAHCHHSI JHEPTUHU, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAaHEHMS JJIEKTPUUECKOrO 3apsia, 3aKOH COXPAaHEHMs MAacCOBOIO 4YHCIIA,
nocTynaTel bopa, 3akOH paguMOAaKTUBHOIO pacnajga, OpU 3TOM pa3jinyaTh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHWE M YyCIOBUA (TpaHUIBI, 00JacTH)
IPUMEHUMOCTH;

ONpENENATh HAMPABICHWE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH U OIIMCBIBATH N300pakKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajOM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, NPH STOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOITYYEHHONW 3aBUCUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOMUI] M TpaduKOB, JelaTh BBIBOABI IO pe3yabTaTam
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30HaCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKol MOJENbI0, HCIONIb3Ys
¢duznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4d BHIOUpATh (PU3UUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI M (OpMYJbl, HEOOXOAUMBbIE Al €€ pelleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYeCcKOl BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

HCIIOJIb30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUIs TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUMU M NPEACTaBICHUS y4eOHOW W HaydHO-
MOMYJISIPHOYM MH(POPMAITUH, TIOTYICHHON U3 Pa3IMIHBIX ICTOYHUKOB, KPUTUYECKU aHATTM3UPOBAThH

noJTy4aeMyro HH(OpMaIuio;



OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMS B TIOBCEJHEBHOM JKU3HU;

MPUBOJIUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbACHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU JIsl OOeCTIeUeHus
0€301acHOCTH pU O0pAIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMH yCTPOHCTBAMU, Uil COXPaHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHHUS B OKpYKAIOIIeH cpesie;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, IUIAaHUPOBATh paboTy
TPYONbl, palMoOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJleKBAaTHO OLICHMBATh BKJIAJ KaXKJIOTO M3 YYACTHUKOB T'PYIIHI B

peLICHUE paccMaTpPUBaEMOil TPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne o/ ! HaunMeHoBaHMe pa3iesioB U TeM KoJsnuectBo yacos JJieKTpOoHHbIE (U (poBHIE) 00pa3oBaTeIbHbIE
B  mporpammsl Bcero pecypebl
Paznen 1. ®PUBUKA U METOJAbI HAYUYHOTI'O ITO3HAHU S
1.1 \ du3MKa ¥ METOIBI HAYYHOTO MO3HAHHS 2 Bubnmoreka ITOK https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2

Paznes 2. MEXAHUKA

2.1 Kunemaruka 5 bubnunoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JluHaMuka 7 bubimoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPAHEHHS B MEXaHHUKE 6 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72

HUroro no paznmery 18

Paznen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOANHAMHUKA
31 ?;()I;ZBI:’I MOJICKYTAPHO-KHHCTIHHECCKOU 9 Bubnuorexa LIOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TepMOJAUHAMUKHI 10 bubamnorexa IJOK https://m.edsoo.ru/7f41bf72
3.3 ATperaTHbie COCTOAHN BIICCTBA. 5 Bu6smoreka LIOK hitps://m.eds00.ru/7f41bf72

Da30Bble IEPEXOBL
HUroro no paznmery 24

Paznen 4. QJJIEKTPOANHAMUKA
4.1 DrekTpocraTuka 10 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72

ITocTOSIHHBIN 7EKTPUYECKUHN TOK.

4.2 12 bubnunorexa IJOK https://m.edsoo.ru/7f41bf72
ToKHM B pa3IHUHbIX cpeaax
Hroro mo pazueny 22
PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

Kosmn4ecrBo yacoB
Ne HaumeHoBaHMe pa3aesioB U TeM K n JJieKTpOHHbIE (HU(ppoBHIE)
n/n NpOrpaMMbl Bcero p;’ﬁHOTTI:;ﬂbﬂble “:);:;::;m o0pa3oBaTebHbIE pecypchl
Pazaen 1. QJIEKTPOAUNHAMUKA
11 MarsuTtHoe noje. DIeKTpOMarHuTHast 11 1 3 Bubnuorexa [JOK
' HUHIYKIHSL https://m.edsoo.ru/7f41c97c
HUroro no paznery 11
Pazpnen 2. KOJTEBAHMUS 1 BOJTHBI
21 MexaHuyecKue U 3JEKTPOMarHUTHBIE 9 1 Bubmmorexa [IOK
' KoJeOaHuUs https://m.edso0o.ru/7f41c97c
bubaunoreka [JOK
2.2 MexaHHUYEeCKHE U 3TIEKTPOMArHUTHBIE BOJIHBI 5 1 https://m.edso0.ru/7f41c97¢
bubanoreka [JOK
23 Onriia 10 3 https://m.edso00.ru/7f41c97c
HUroro no paznmery 24
Paznen 3. OCHOBBI CIHEIITUAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
31 OCHOBBI clIEUAIBHON TEOPUH 4 1 Bbubnmoreka IJOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. Bubnmorexa ITOK
41 DneMeHTH KBaHTOBOM ONTHKU 6 https://m.eds00.ru/7f41c97c
Bubnnoreka IJOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97c
Bubnnoreka IJOK
4.3 AtomHoe s1po S https://m.edso0o.ru/7f41c97c
HUroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKHU
butnuoreka ITOK
51 OJeMeHTHI aCTPOHOMUH U acTpO(H3UKH 7 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7



https://m.edsoo.ru/7f41c97c
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Pa3gen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 Obobuatowee nosToperie 4 ﬁtptlgzl/(r);?eﬁcﬁgﬁ/7f41c97c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne n/m

Tema ypoka

KoandecTBo yacoB

Bcero

JJieKTpOHHbIe UG pOBbIe
oOpa3oBaTesibHbIe pecypchl

®dusuka — Hayka o npupoae. HayuHsle MeTobI

Bbubaunoreka [JOK

! MO3HAHHS OKPYXKAIOIIEr0 MUpa ! https://m.edsoo.ru/ff0c32e2
2 Cospeneno RaynGH KapTIT DR, ) Bubmiorera LIOK
P ' Hay P 1P, https://m.edsoo.ru/ff0c33e6
MIPAKTUICCKOM NIEeATeTbHOCTH JFOICH
y | Memmeor me O 1 B 10K
A - iepeMelt ’ https://m.edso0.ru/ff0c3508
CKOpPOCTb, YCKOPCHHE
4 PaBHOMEpHOE MpsAMONHHEHHOE TBHKCHUE 1 bubmorexa [IOK
P P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MTPAMONIMHENHOE IBUKEHUE 1 bubmmorexa LIOK
yerop P A https://m.eds00.ru/ff0c372e
6 CBoOoiHOE maieHe. Y CKOPEHHE CBOOOHOTO 1 Bubnuorexa [IOK
HaJCHUsI https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe npuxenue. [IBuxenue Bubnuorexa I[JOK
7 . 1 )
MaTepUalibHOI TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 EEI;IHH;I:H(;IT{E;C?;E:Z:&O; Z)?cf{aeignl?é BEII 3aKOH 1 bubmmorexa [IOK
prt - Hep https://m.edsoo.ru/ff0c3be8
Hrrotona
9 Macca tena. Cuia. [IpuHUIMI Cynepno3uLK CUJL. 1 Bubmmorexa [IOK
Bropoii 3akon HeroTOHA [UIsl MaTepUaibHOM TOUKH https://m.edsoo.ru/ff0c3be8
N bubnunoreka [JOK
10 Tpetuii 3akoH HproTOHA [1s1 MaT€pUAIIbHBIX TOYEK 1 hitps://m.eds00.ru/ff0c3bes
11 3aKkoH BceMHPHOTO TATOoTeHUs. Chia TSKECTH. 1 bubnunoreka [JOK
IMepBast KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubmmorexa [IOK
yrpyr ' yKa. https://m.edsoo.ru/ff0c3el8
13 A ) Bubmorera LIOK
P pra A https://m.edsoo.ru/ff0c3f76
WK Ta3e
IMocTymaTtensHOE M BpamaTeIbHOE IBUKCHUE
14 a0cooTHO TBEPIOTO Tena. MoMeHT cuibl. [1neuo 1 bubmmorexa LHOK

CHIIBL. Y CIIOBHS PpaBHOBECUsL TBép,Z[Ol"O TCJ1a

https://m.edsoo.ru/ff0c41a6
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15

16

17

18

19

I/IMHyJ’ILC MaTepPIaJ'ILHOﬁ TOYKH, CUCTCMBI
MaTepUaJIbHBIX TOUCK. I/IMHyJ'II)C CHIIBL. 3aKOH
COXpaHCHHUA UMITYJIbCA. PeakTuBHOE IBUKEHUE

Pabora n MmomHOCTE critel. KuHeTH4eckast sHeprus
MaTepuanbHON ToukH. TeopeMa 00 U3MEHCHUN
KUHETUYECKOW SHEPTUuu

[loTenunansHas 3Heprus. [loTeHunanbHas SHEpPTUs
yapyro 1eGopMHUPOBAHHOHN IIPYKUHEI.
[NotennmanpHas YHEPTHS TeIa BOIN3H OBEPXHOCTH
3eMin

[NoTeHmanbpHbIe M HETTOTEHIMATbHBIE CHIIBL. CBA3b
paboTHl HENOTECHIIMATIBHBIX CHJI C I3MEHCHHEM
MEXaHWYECKOH SHEPTUHU CUCTEMBI Tell. 3aKOH
COXpaHEHMs MEXaHHYECKOH IHEPTUH

JlabopartopHas pabota «VccnenoBanue cBI3Hu pabOTHI
CHJIBI C U3MCHEHHEM MEXaHWIECKOW YHEPIHH Tejla Ha
IIPUMEpPE PACTSHKECHHUSI PE3HHOBOTO JKI'YTa»

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

Bbubnuorexa I[IOK
https://m.edsoo.ru/ff0c4502

Bbubnuorexa I[IOK
https://m.edsoo.ru/ff0c461a

Bubnuorexa I[JOK
https://m.edsoo.ru/ff0c478c

20

KonrponbHas padora o teme «Kunemaruka.
JuHamuka. 3aKOHBI COXpaHEHHS B MEXaHHUKE»

bubaunoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

22

23

24

OCHOBHBIE TOJI0KEHUS MOJIEKYIIPHO-KUHETHIECKOM
teopun. bpoyHoBckoe aBmxkenue. uddysus
XapakTep IBHKEHUS H B3aUMOJICHCTBHS YaCTHIL
BemiecTBa. MoJiesu CTpoeHHs ra3oB, JKUIAKOCTEH 1
TBEPIBIX Tl

Macca monexyn. KonmudecTBo BemiecTsa.
[TocTosiHHas ABorajpo

Tennosoe paBHOBecue. Temmneparypa u eé
n3mepenue. Lllkana remneparyp Llenbcust

bubaunoreka [JOK
https://m.edsoo.ru/ffOc4dc?

25

Wneansusiii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT

butnuoreka IIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AbcomoTHas TeMnepaTypa Kak Mepa cpeaHei
KHHETHYECKOM OHEPIUuu ABUKCHUA MOJICKYIL.
VYpaBuenune Menpeneena-Knaneiipona

3akoH JlanpToHa. ['a30BbIC 3aKOHBI

JlabopaTopnas pabota «VccnenoBanue 3aBUCHMOCTH
MEXAy HapaMeTpaMH COCTOSIHUS Pa3peKEeHHOTO
raza»

Bbutnuorexa IIOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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https://m.edsoo.ru/ff0c4b74
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29 W3omporieccrl B uieanbHOM ra3e U ux rpaduueckoe Bubnunorexa [JOK
MpeNCTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss1 3HEPrus TEPMOAMHAMHUYECKON CUCTEMBI
30 H crtoco0bl e€ n3MeHeHus. KoauuecTBo TeIIOTh | Bbubnuoreka I[IOK
pabota. BHyTpeHHs s SHEPTHS 0THOATOMHOTO https://m.edsoo.ru/ff0c5952
ueagbHOro rasa
31 Buns! Termonepenaun BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0c5¢c36
32 V nenpHas TemI0éMKOCTD BelllecTBa. KoanuecTBo Bubnuorexa I[IOK
TEIIOTHI TIPH TEIUIoNepeaaue. AnnabaTHBIN MpoIece https://m.edsoo.ru/ff0c5c36
33 IlepBblii 3aKOH TEPMOJUHAMUKY U €I0 IPUMEHEHUE K Bubnuorexa [IOK
H30MpoIieccamMm https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs mporieccos B mpupoze. Bropoit Bubnuoreka [JOK
3aKOH TEePMOTHHAMUKH https://m.edsoo.ru/ff0c6230
35 Hpunnun aeiicteus u KI1J TennoBoit MalmHel ]f?:/tlgg:l;l/(r);.f:elgls(l){)(.)rljlff00600a
36 uxn Kapuo u ero KI1/]
37 DKOJIIOTHYECKUE TPOOIEMBI TETTIOIHEPTETHKU
38 O6o6maromuit ypok «MomnekymsapHas pu3uka. Bubmmorexa [IOK
OCHOBBI TEPMOTHHAMUKH https://m.edsoo.ru/ff0c6938
39 KontponpHas pabora mo Teme «MonekysapHas Bubmmorexa [IOK
¢usrka. OCHOBBI TEPMOTUHAMHUKI) https://m.edsoo.ru/ff0c6a50
40 [Mapoo6pazoBanue u koHAeHCcanwA. McrnapeHue u Bubmmorexa [IOK
KHUIICHUE https://m.eds00.ru/ff0c63b6
a1 AOcCoJIOTHAsI 1 OTHOCUTEJIbHAS BIAKHOCTh BO3yXa. bubnuoreka [JOK
Hacslmennsrit map https://m.edsoo.ru/ff0c64d8
o | e Ko o opbe e B 10K
kpuctasuisl. CoBpeMeHHbIE MaTepHaIbl https://m.edso0.ru/ff0C6510
43 [InaBnenue u Kpucramumzanus. Y aejibHas TEIIOTa Bbubnnoreka IJOK
wiapneHus. CyOnumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIUIOBOTO OajaHca ﬁgsg:lld/(;.e;asg){g’ljlffOCGSZO
45 DnexTpusarnys Tel. DIeKTpuieckuii 3aps. J{Ba Buga BI/I6J'I.I/IOTeKa HOK
JIIEKTPUYECKHX 3aPsII0B https://m.edsoo.ru/ffOcébcc
46 IIpoBOgHMKY, TUANEKTPUKH U NIOJYIPOBOJHUKU. Bubmmorexa IIOK

3aKOH COXpPAaHEHHMS DIICKTPHIECKOTO 3apsiia

https://m.edsoo.ru/ffOc6bcc
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Bsaumoneiictue 3apsoB. 3akoH KynoHa.

Bbubaunoreka [JOK

47 . .
ToueuHbI IMEKTPUICCKHN 3apsi] https://m.edsoo.ru/ffOc6ces
Hanpsox€HHOCTB 311eKTpHYecKoro noist. IIpuHnun
48 ¢ é) TTO3HMIIH 3JICKT I/I:'-ICCKI/IX noJjei HI/IEI/IHH bubmorexa HOK
YIeprosu P ' https://m.edsoo.ru/ff0c6df2
HanpspKEHHOCTH
49 PabGora cun anekrpocrarudeckoro mois. [loTenuan. Bubnuorexa [JOK
Pa3HOCTH NOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 [TpOBOAHUKY M TUINEKTPUKHU B HIEKTPOCTATHUECKOM Bubnuorexa [JOK
nosie. Jludnexrpudeckas IPOHULAEMOCTh https://m.edsoo.ru/ff0c7018
51 DnektpoémrocTh. Konnencaro bubmmorexa [IOK
™ : P https://m.eds00.ru/ff0c7126
52 DneKTPOEMKOCTh INIOCKOT0 KOHJEHCATOpa. DHEPIUs Bubmmorexa [IOK
3apsHKEHHOT0 KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopnas pabota "M3mMepeHne 3IeKTpoEMKOCTH
KOHJeHcaropa"
ITpunuyn neicTBUs U NIPUMEHEHUE KOHICHCATOPOB,
54 KOIIMPOBAJILHOTO amapara, CTpyHHOTo IPUHTEpA.
OnekTpocTaTuuecKas 3anTa. 3a3eMIICHHE
IEKTPONPHOOPOB
DNeKTpUIECKUH TOK, YCIOBHS €r0 CYIlEeCTBOBAHUS.
55 ITocrostaubIN TOK. Cuna Toka. HampspkeHue.
Conpotusnenue. 3akoH OMa aJisl yyacTKa el
ITocnenoBarenbHOE, TapaJIeIbHOE, CMEIIAHHOE
56 COE}II/II?CHI/IG i OBOJ;HI/III()OB Jlabo e:To Has paboTa bubmmorexa [IOK
P ) paTopHas p https://m.edsoo.ru/ff0c74f0
«V3ydeHune cMEmaHHOTO COSIMHEHHS PE3UCTOPOBY
57 Pabota 1 MOIIHOCTB AJIEKTPHUUYECKOTO TOKA. 3aKOH Bubmmorexa IIOK
Jixoynsi-JleHna https://m.edsoo.ru/ff0c7838
3akoH OMa AJ1s TOTHOM (3aMKHYTOM) 3JIEKTPUIECKOM
58 nenn. Kopotkoe 3ampikanue. JlabopaTopHas padora Bubmmorexa [IOK
«U3mepenne DJ]C UCTOYHMKA TOKA U €0 https://m.edsoo.ru/ff0c7ae0
BHYTPEHHETO COIPOTHUBIICHUS
DJeKTpOHHAs! TPOBOANMOCTD TBEP/BIX METAJIJIOB.
59 3aBHCHMOCTH COIIPOTUBIICHHS METAIIOB OT
TemnepaTypbl. CBepXIIPOBOIUMOCTh
60 OnekTpudeckuil Tok B Bakyyme. CBOICTBa

OJICKTPOHHBIX ITYYKOB


https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

HOJIprOBO)IHI/IKI/I, HX cOOCTBEHHAS U MpuMeCHas

Bbubaunoreka [JOK

61 npoBoaUMOcTh. CBOMCTBa p—N-miepexoaa. 1 hitps://m.edsoo.ru/ff0c84ae
[ToaynpoBoTHUKOBBIE TPUOOPHI
62 39;;2(1“?01?1?;;? HSE(;I;:p}z)if:;f::K:ﬂp;;ggszizunﬂ 1 Bubmaorexa IIOK
) ’ https://m.edsoo.ru/ff0c82ba
OnexTpoau3
63 OnexkTpuuecKuii TOK B razax. CaMOCTOSATEIBHBIN 1 1 Bubmmorexa IIOK
HECaMOCTOSITENTBHBIN paspsia. Momnuust. [Tnazma https://m.edsoo.ru/ff0c84ae
64 S S —— ) uGmorexa LIOK
P P P https://m.edsoo.ru/ffoc86fc
0e30macHOCTH
. Bubnmorexa [IOK
65 O6006marImui ypoK «JICKTPOTUHAMUKA 1 https://m.eds00.ru/f0c88be
| mompomasspatos o e reispomric, 1 B 10K
: https://m.edsoo.ru/ff0c8a8a
Pa3JIMUHBIX Cpeax»
67 PeseprHsril ypok. KonTponmbsHas pabora mo Teme 1 Bubmmorexa [IOK
"DJ1eKTpoIMHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PeseprHsIil ypok. O6o0maromuii ypok mo Temam 10 1 Bubmmorexa [IOK
Kiacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

KoandecTBo yacoB

JJieKTpOHHbIe UG pOBbIe

Ne n/m Tema ypoka
Bcero o0pazoBarelibHbIE peCYpPChI
ITocTosIHHEIE MAIHUTEL U UX B3aUMOIECHCTBHE.
1 MaruutHoe noje. Bekto MarHI/ITH(flﬁ MHIYKLIUAN 1 Eubmmorexa [IOK
- PCKTOp JLYKIHH. https://m.eds00.ru/ff0c9778
JIuHMY MarHUTHOW UHITYKIMH
MarHuTHOE MOJIe MPOBOIHUKA C TOKOM. OIBIT Bbubaunoreka [JOK
2 . 1 }
Opcrena. BzanmogeicTBre MPOBOAHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
3 JlabopaTopnas pabota «/3ydeHre MarHUTHOTO TIOJIS 1 Bbubnuorexa I[JOK
KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleificTBHE MATHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.
Cuita Ammepa. JlaboparopHast paboTta Bubmmorexa [IOK
4 N 1 )
«HccnenoBanye IeMCTBHS TOCTOSHHOIO MarHUTa Ha https://m.edsoo.ru/ff0c9ac0
PaMKy ¢ TOKOM»
eliCTBHE MAarHUTHOTO IOJIS HA JBIK FOCs
5 i sSDKEHHYIO yactuiy. Cuia .HOHCH z HII’Zl60Ta CHIIBI 1 bu6mmorexa HOK
P y 1y peHIA. https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHuTHas HHAYKIUsA. [IoTok BekTopa
6 MarHUTHOM MHAyKuuu. DC uaaykuuu. 3akoH 1
ANEKTPOMArHUTHON uHayKiuu Dapanies
7 JlaGopatopnas pabota «VccienoBanue siBICHUS 1 bubnunoreka [JOK
JIIEKTPOMArHUTHON WHTYKIIHI https://m.edsoo.ru/ff0cal50
WUnayktuBHOCTE. SIBNeHue camounaykuuu. DJ1C
8 cahfgnﬁ KI[UH. DHEprus MaFHI/ITHf)ll}“IO I;[OJ'IS[ KJ;.[T 1110971 1 bubmmorexa LIOK
JLYKIUTH. P y https://m.edsoo.ru/ff0ca600
C TOKOM. DJICKTPOMArHUTHOE T10JIe
TexHUYECKUE YCTPOUCTBA U UX TIPUMEHEHHE:
9 MOCTOSHHBIE MATHUTBI, SJICKTPOMATHUTHI, 1
3JIEKTPOABHUraTE b, YCKOPHUTEIIN JICMEHTAPHBIX
YaCTHI, MHAYKIIHOHHAS [1eYb
O6o6maromuii ypok «MarHUTHOE TTOJIe. Bbubnnoreka I[JOK
10 1 )
DIEKTPOMArHUTHAS] HHIYKIIUS https://m.edsoo.ru/ffOcab82
KonrponbHas padora no teme «MarHuTHoe moJe. Bubnmorexa [JOK
11 1 .
DIEKTPOMArHUTHAS] HHIYKIIUS https://m.edsoo.ru/ffOcad58
CB00OgHBIE MEXAaHUYECKHUE KOJICOAHMS.
A Bbubnunorexa LIOK
12 I'apmonmnueckue Koiebanus. Y paBHEHHE 1

rapMOHMYECKHX Kosebanui. [IpeBpamnienue sneprun

https://m.edsoo.ru/ffOcaf06
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JlabopaTopnas pabota «lccnenoBanue 3aBUCHMOCTH

13 MEPUOJIa MAJIBIX KOJICOaHUH rpy3a Ha HUTH OT JJTHHBI
HUTHU U MacChl Tpy3a»
Konebarenpusrii koHTyp. CBOOOIHBIE
3JIEKTPOMArHUTHEIC KOJICOAHUS B HICATEHOM
14 Koneg;TenLHOM KOHTYpe AHanorMill MEX]T bubmmorexa [IOK
ype. y https://m.eds00.ru/ff0ch820
MEXaHUYCCKUMH U JICKTPOMATHUTHBIMU
KOJICOaHUSAMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTHH B Bubmmorexa IIOK
UIeaJbHOM KOJe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ff0ch9c4
[IpencraBneHne 0 3aTyXarOMNX KOJICOAHUIX.
BrIHyXIeHHBIC MEXaHUIECKHE KOJIeOaHs. Bubnuorexa I[JOK
16 ]
Pe3onanc. BoiHyXICHHbIC 2IEKTPOMArHUTHBIC https://m.edsoo.ru/ffOcbb86
KoJIeOaHUs
[lepemennslii Tok. CUHYCOUIaNbHBIN IEPEMEHHBIIH
17 TOKp MomtHOCTb Tie eMgHHofo TOKa AMEHI/IT HOE U bubmorexa [IOK
& Vot p ' A https://m.edsoo.ru/ffOcbd34
JCHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA M HAIPSDKCHIUS
18 Tpanchopmarop. IIpousBoacTso, nepenaya u
OoTpeOIIeHNE ANEKTPHYECKON SHEPTUH
YeTpoilcTBO U PAaKTUUECKOE IPUMEHEHUE
19 3.]16111) I/I‘ICCKOFOPSBOHKa TeHe ETO a TIepeMEHHOT0 bubmorexa LOK
Tprrec: ’ patopa tiep https://m.edsoo.ru/ff0cc324
TOKa, JINHUH JIeKTpornepenad
DKOJIOTHYECKHE PUCKHU TPU TPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnoap30BaHus
3JIEKTPOIHEPTUHU B IIOBCETHEBHOM KU3HU
MexaHH4YeCKUE BOJHBI, YCIOBUS PACIIPOCTPAHCHHS.
21 ITepuoa. CxopocTh alc’ny ocC aHgHI/ISIpI/I }Z[JI[I)/IHa bubamorexa LOK
pHOZ. p pacrpocth https://m.edsoo.ru/ff0cca54
BoJIHBL. [lonepeyHbie U MPOA0IbHBIE BOJHBI
3Byk. CkopocTh 3ByKa. I'poMKOCTh 3ByKa. Bricora Bubmmorexa LIOK
22 )
toHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMArHUTHBIE BOJIHBL, UX CBOMCTBA U Bbubnnoreka I[JOK
ckopocTb. 11Ikana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHuMne! paguocBs3u U TeneBuaeHus. Passurue
cpeacTB cBs3u. Pannonokarus
Bubmmorexa IIOK
25 KonTponbHast padota «KonebaHus 1 BOTHBD) 1

https://m.edsoo.ru/ff0cc6f8
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IIpsimMonuHelHOe pacipoCTpaHEHUE CBETa B

Bbubaunoreka [JOK

26 OJTHOPOJTHOM cpene. ToueuHbld HCTOYHUK cBeTa. JIyd https://m.eds0o.ru/f0cd350
cBeTa
27 OTtpaxeHne cBeTa. 3aKOHBI OTPaKEHHS CBETA. Bubmmorexa IIOK
[MocTpoeHne n300paKeHHi B IIIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
w | Do e Tomo: e B 10K
P - pe ¥ https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTopHnas pabota «/3mMepeHre moKazaTels Bubmmorexa IIOK
TIPETIOMIICHUST CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [ocTpoenne n3obpakeHui B TUH3E. Bubnmorexa [IOK
dopmysia TOHKO! JIMH3BI. Y BEIUUCHUE JTHH3bI https://m.edsoo.ru/ffOcddle
31 JlabopaTopnas pabota «lcciaenoBanue CBOHCTB
U300paKEHUH B IMH3AX)
Hucniepcus ceera. CIIOKHBIN cOCTaB OEJIOTO CBETA.
32 LBer. JlaboparopHas pabota «Habmonenne
JMCTIEPCHU CBETa»
33 Wutepdepentms ceeta. udpaknus cBeTa. Bubmmorexa [IOK
Judpakimonnas pemérka https://m.edsoo.ru/ffOced22
34 ITonepeunocts cBeTOBBIX BOIH. [londpusanus ceera bubmorexa LOK
P ' pusat https://m.edsoo.ru/ff0cf02e
35 OnTHyeckue MpuOOPHI U yCTPOHCTBA U YCIOBHUS UX
0€30MacHOro NPUMEHEHUs
36 ['paHuLBl MPUMEHUMOCTH KIACCUYECKON MEXAHUKH. Bubmmorexa [IOK
IMocTyaThl CIEUATBLHOM TEOPUH OTHOCHTEIHFHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMelJICHHE Bbubnnoreka I[JOK
37 i
BPEMEHHU M COKPAIICHHUE JTHHBI https://m.edsoo.ru/ffOcfa42
3 Camtn e ¢ neptmei 1 mmymon. Smepri Bubmorexa LIOK
P Y ' P https://m.edsoo.ru/ff0cfc68
TIOKOSI
39 Kontponsnas pabora «Ontruka. OCHOBBI Bubmmorexa IIOK
CIIEIHATBHON TEOPHH OTHOCHTEILHOCTID) https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [Inanka. DHEPTUA U UMITYIIBC Bubmmorexa IIOK
dborona https://m.edsoo.ru/ffOcfel6
a1 OtkpeITHE U HecneaoBanue GoTodddexra. ONbITh Bubmmorexa [IOK
A.T. CroneroBa https://m.edsoo.ru/ff0cffc4
42 3akoHsI poTtoddderra. YpaBHeHHe DIHIITEHHA IS Bubmmorexa [IOK

¢doroaddekra. «KpacHas rpanuna» porosdpdexra

https://m.edsoo.ru/ff0d015e
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Hasnenue ceeta. Onpitel [1. H. JleGenena.

Bbubaunoreka [JOK

43 o
Xumuyeckoe AeicTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa U MPAKTUIECKOE
44 npuMeHeHne: GOTO3IEMEHT, (OTOAATINK, COTHETHAS
Oarapesi, CBETOINOT
45 Pemenne 3amay mo reme «DI€MEHTH KBAHTOBOM Bubnuorexa [JOK
ONTUKK» https://m.edsoo.ru/ff0d0302
46 Mopgens aroma Tomcona. Onbitel Pesepdopaa no Bubnuorexa [JOK
paccesHHIO 0-4acTuIl. [l1aHeTapHas MOJIENb aToMa https://m.edsoo.ru/ff0d091a
Bbubaunoreka [JOK
47 ITocTynatel bopa
b p https://m.edsoo.ru/ffod0afa
Wsznydenue u noriomnieHre GOTOHOB IIPU IIEPEXOIE
48 aTOI\?II: C OJIHOTO ollfﬁﬂ 3He(brm1 Ha I ‘ roﬁpBI/I;LI bubmorexa HOK
MY p PYroH. https://m.edsoo.ru/ffod0afa
CIICKTPOB
BomHOBEIE cBOMicTBa YacTHIl. BosHB! ne bpoiins.
49 Kopnyckyis Ho-BonHOBOﬁLI aln3M I(l:l'IOII)-ITaHHOG: 51 Bubmorexa [IOK
PHLyCKYIAD y ' https://m.edsoo.ru/ff0d0ca8
BEIHY)KJICHHOE H3TTyUCHHE
OTkprITHE paguoakTHBHOCTH. OnbITH Pe3sepdopaa
50 1o or;[ e e;;;[mo cocTaBa pa, HoaKTHBﬁoropq) o Bubmorexa [IOK
el pa https://m.eds00.ru/ffodofd2
H3ITYYCHUS
51 CaoiicTa anbda-, bera-, raMMa-u3IydeHHs.
BrusiHME pagrioaKTHBHOCTH Ha KUBBIC OPTaHH3MEI
OTKpBITHE TPOTOHA U HEHTpoHA. M30TOMNEI. Anbda-
52 acr?aj:[ SHeET OHHBIN 1 H(I))31/IT OHHBIH Oera- a::bnan bubmmorexa LIOK
p ’ P p p ' https://m.edsoo.ru/ff0d1162
l'amma-u3nyyenue
DHeprus CBI3U HYKJIOHOB B siApeE. SAepHbIe PEaKIUH.
53 s epHBIﬁ eaKToy IT 06J'ICMIi[Ip e (}:IHIG)KTI/IBII:.)I ! bubmmorexa LIOK
sep P p- 1P » 11ep ’ https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKUE ACIICKTHI SIACPHON SHEPTeTUKU
DnemeHTapHbIE 9acTHIEL. OTKPHITHE TTO3UTPOHA.
MeTtoap! HaOIIOAEHUS U PETUCTPALIMH DJIEMEHTAPHBIX
54 lIaCTI/IJl K JH)III;I CTOJI «%D H, ai:HTam)HHe b bubimorexa LIOK
H- pyT: YA . https://m.edsoo.ru/ff0d0e38
B3auMOIeiCTBHS. EMUHCTBO (hU3HIECKOI KapTHHBI
MHDPa»
Bup 3B€3qH0T0 HeOa. Co3Be3aus, ApKHE 3BE3IBL,
55 IUIAHETHI, MX BUAUMOE nBrkeHue. CollHeuHas
cucTeMa
56 Connue. ConHeyHasi akTUBHOCTb. VICTOYHUK HEprUu

ConHua ¥ 3B€3]1
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57

58

59

60

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3IBI
[JIaBHOM MocjenoBaTeIbHOCTH. BHyTpeHHee
crpoenue 38E311. CoOBpeMEHHbIE MPEACTABICHUS O
MIPOUCXOXACHUU U 3BoJtonU CoslHLA U 3BE3]T
Mneunsrii [Tyts — nama INanaxTtuxa. IlonoxeHue u
neuxenne Connia B ["anaktuke. ["anaktuku. Y€pHpie
JBIPBI B AIpax rajJakTUK

Bcenennas. Paz0eranme ramaktuk. Teopust
Bonsioro B3peiBa. PenukToBoe nznyyeHue.
Meraranaktuka

HepenieHntbie po01eMbl aCTPOHOMHH

61

KontposbHas pabota «JI€MEHTHI aCTPOHOMHUU U
acTpou3uKm»

62

63

64

65

Oo6o0wmaromuii ypok. Posib ¢pusnkn 1 acTpoHOMUU B
9KOHOMHUYECKOMN, TEXHOJIOTUUECKOU, COITUATLHOU 1
ITHYECKOH chepax JAesTeIIbHOCTH YeIOBEKa

O6o6maromuii ypok. Posib u mecto pusuku u
4CTPOHOMHUHU B COBPEMEHHOM Hay4YHOH KapTUHE MUpa

O6o6maromuit ypok. Ponp dusndeckoit Teopun B
(OPMHUPOBAHHH MPEACTABICHUI 0 HH3NIECKOM
KapTHHE MHpa

O6o6maromuit ypok. Mecto Gpu3ndecKoi KapTHHBI
MHpa B 00IIEM Psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEJICTABICHUH O IPUPOIE

66

PesepBHblil ypok. MarautHoe nosne.
OneKTpOMarHuTHasI HHAYKIUS

67

68

PesepBuslit ypok. Ontuka. OCHOBHI CIeIMATBHOM
TEOPHUHU OTHOCUTEIILHOCTH

Pesepnsrit ypok. KBanToBast pusnka. DeMEeHTHI
ACTPOHOMHMH H aCTPO(PH3UKH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68

Bbubnnoreka I[JOK
https://m.edsoo.ru/ff0d1784
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MNPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
@wusuka, 10 xmace/ Msxumes ['.4., byxoBueB b.b., Corckuit H.H. monm penaxiueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienney
O®usmka, 11 wmacc/ Mskumes I'.JI., byxosueB b.b., Yapyrun B.M. mon penakmueit
[MapdenTtreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey
®dwusuka. 10 kmacc: yuel. s oOmieoOpa3oBar. opraHu3anuid: 0a30BbIM W yriyOnEHHBIN
ypoBHU/ I'.5l. Msxkumes, b.b. bByxosues, H.H. Corckuii; mox pen. H.A.IlapdenTtheBoit. — 7-¢
u3za.- M. : IIpocsemienue, 2020.- 432 c.
®dwusuka. 11 kmacc: ydeb. s oOmieoOpa3oBar. opraHu3anuid: 0a30BBIM W yriyOnEHHBIN
ypoBuu/ I'.S1. Msikumes, b.b. Byxosnes, B.M. Yapyrun; nox pen. H.A.IlapdenrseBoii, B.I.
Huxonaea. — 8-e uzn.- M : IlpocBemenue, 2020.- 433 c.
METOANYECKHUE MATEPHUAJIBI IJISA YUYUTEJIA
®dwusuka. 10 kmacc: yueb. s oOmieoOpa3oBar. opraHu3anuid: 0a30BBIM W yriyOnEHHBIN
yposuu/ I'.SI. Msikumes, b.b. Byxosnes, H.H. Corckwuii; moxg pen. H.A.IlapdenTtseBoii. — 7-¢
u3a.- M. : IIpoceewmenue, 2020.- 432 c.
@dusuka. 11 kmacc: ydeb. ans oOuieoOpa3oBar. opraHu3anuii: 0a3oBbIil M yri1yOJIEHHBIN
ypoBHu/ I'.S. Msikuies, b.b. Byxosues, B.M. Yapyrun; nox pen. H.A.ITapdenrseoii, B.1.
Hukomnaesa. — 8-¢ m3a.- M. : [IpocBemenue, 2020.- 433 c.
HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET
https://myschool.edu.ru
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