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HOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoOBHS Ha YpOBHE CpeIHETro O0OIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTelbHOM mporpammbl, ipeacTaBieHHbXx B DI'OC COO, a takxke ¢ yu€roM denepanbHOM
paboueii mporpaMMbl BOCITUTAHUS U KOHIICTILUH TPeTojaBanus yueoHoro npeamera «dusnkay B
oOpa3zoBaTenbHBIX ~ OpraHm3anusix Poccuiickorr  @Denepanuu, peaTU3yIOIIUX  OCHOBHBIC
o0Opa3oBaTesbHbIC IPOTPAMMBI.

Copepxanue mporpaMMmbl MO (QHU3MKE HampaBieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTuHBI Mupa oOydatontuxcs 10—11 xraccoB npu oOydeHnn ux ¢u3uke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOrO noixoaa. [IporpamMmma no gu3nuke cCOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpyeMbIM JHUYHOCTHBIM, MPEIMETHBIM M METanpeaIMEeTHBIM
pe3ynpraTaM OOy4YeHMs, a TaKKe YYUThIBAET HEOOXOAMMOCTh pealu3alUu MEXIPEIMETHBIX
CBsA3eM (DM3MKM C €CTeCTBEHHO-HAayyHbIMM Yy4eOHbIMU IpeaMeramMu. B Hell ompepensiorcs
OCHOBHBIE 1I€NTM U3y4eHHUs (PU3MKU Ha YPOBHE CpeIHEro ooOlero oOpa3oBaHuUs, IUIAHUPYEMbIE
pe3ysbTaThl OCBOEHUS Kypca (PU3HMKHU: TUUYHOCTHBIE, METANPEAMETHBIE, IPeAMETHbIE (Ha 0a30BOM
YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e IUIAHUPYEMBbIE pe3yNbTaThl OCBOCHHS Kypca (pu3mku Ha 06a30BOM ypOBHE, B TOM UHCIE
MIpeIMETHBIE PE3YAbTAThI MO rojiaM 00yUeHus;
e cojaepxaHue yue6Horo npeamera «dusuka» 1o rogaM ooydeHusl.

dusnka Kak Hayka 0 HauboJiee OO0IIUX 3aKOHAX MPUPOBI, BBICTyMAs B Ka4eCTBE YIEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUU 00 OKpYXarolleM MUpe.
[konbHBIE Kypc GU3UMKA — CHCTEMOOOPA3yIOIHMK JUIsi €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MPEeIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUN, U3y4aeMbIX
XuMueH, ounosnoruen, pusmveckoil reorpadueit nu actpoHomuen. Mcmonp3oBaHWEe W aKTHBHOE
MpUMeHEeHHEe (PU3NUECKUX 3HAHUI OIpeNieNsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOT U
B c(epe SHEpreTMKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX MAaTepHANIOB C
3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue pu3uku BHOCUT OCHOBHOM BKJaJ B (hOPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa OoOydaromuxcsi, B (OpPMHUPOBAHHE YMEHHUIl MPUMEHSTH
HAy4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy Kkypca ¢u3uku JUisl YpOBHSI CpeiHEro o0Iiero o0pa3oBaHus MOJIOKEH Psii UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SIBISICTCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3fesioB (U3MKH, BKIIOYAET KaK BOMPOCHl KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU ¢ Heil MaTepuan kypca Gpu3nku oObeAUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kypce sABiseTcs (OPMUPOBAHUE MPEJCTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanusi mpearnoiaraeT MUCHOJIb30BaHUE T'YMaHHUTAPHOTO
noTeHnuana GU3NYecKo HayKu, OCMBICIICHHUE CBS3H Pa3BUTHsI (PU3UKU C pa3BUTHEM OOIIEeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype GU3uku npennojaraeT 3HakOMCTBO € IIMPOKHM
KPYroM TEXHUYECKHUX M TEXHOJOTUUYECKUX MTPUIIOKEHNI N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes osKxonozuszayuu peannsyercss TOCPEJCTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX HKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CyXIeHUs TpoOJeM palliOHaIbLHOTO MPUPOAOIIOIb30BaHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepHEBBIMH 3J€MEHTaMHM Kypca (PU3MKM Ha YpPOBHE CpefHero oOriero oOpa3oBaHMS
ABISAIOTCS  (pusnueckue Teopuu (popMHUpoBaHUE NPEICTABICHUNH O CTPYKType IMOCTPOEHUS
¢u3nueckoil Teopuu, poiau (PYHIAMEHTAJIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O MPHUPOJE, TPAHMIAX NMPUMEHUMOCTH TEOPHH, sl ONMHUCAHHUS ECTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeITETLHOCTHBIN TOJXO0I B Kypce (DU3UKU peau3yeTcsl MPEexXJIe BCETro 3a CUéT
OpraHu3aluy SKCIEPUMEHTAIBHON JesTeabHOCTH oOydaromuxcs. Jins 6a3oBoro ypoBHS Kypca
(GU3UKH — 3TO HCIOJIb30BAHUE CHCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
nabopaTopHBIX paboOT, KOTOphIE B MporpamMme Mo (us3nke OOBEAMHEHBI B OOMIMN CITMCOK
YUEHHUYECKUX TMpakTH4ecKux pabot. Ilpu sToM obecrieunBaercss OBIAJCHHE OOYUYAIOIIMMHUCS
YMEHHUSIMU TPOBOJUTH KOCBEHHBIE HW3MEPEHUs, HCCIEIOBAHMS 3aBUCUMOCTEH (H3UIECKUX
BEJIMYUH U IOCTAHOBKY OIBITOB IO MTPOBEPKE MPEIUIOKEHHBIX THUIIOTES.

Bonpmoe BHUMaHUe yIenseTcs PEHICHUI0 PAcYE€THBIX M KAueCTBEHHBIX 3ajad. [Ipu sTom
IUTSL pacu€THBIX 33a7ad TPUOPUTETOM SIBIISTIOTCS 334 C SBHO 3aJlaHHON (PU3MUECKON MOJIEIBIO,
MO3BOJISIOIINE TPUMEHSTh H3YYeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjerna Kypca,
TaK W WMHTETPUPYS 3HAHUS W3 PA3HBIX pa3nenoB. s KauyecTBEHHBIX 3a/1ad IMPHOPHUTETOM
SBIISIIOTCSL  3a/IaHUSl Ha OOBSCHEHHE NPOTEKaHUs (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXalolllel >KWU3HU, TpeOyrolue BbIOOpa (U3MYECKON MOJEIH IS CHUTYallud MPAKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO K MarepHalbHO-TEXHUYECKOMY
obecrneyeHnI0 yueOHOTo mpolecca 0a30BbIi YpOBEHb Kypca (U3UKU Ha YPOBHE CPETHETO OOIIEro
o0pa3oBaHUsl W3ydaeTcsi B YCIIOBUAX IpeIMeTHOro kabumHera ¢usuku. B kabunere ¢usuku
MMeeTCsl He00X0MMOoe JTabopaTopHOE 00OPYAOBAHUE IS BHITIOJHEHUS YKa3aHHBIX B MPOTPaMMe
1o (pU3HKe yYCHHYECKUX MPAKTHIECKUX PadOT U JeMOHCTPAIMOHHOE 000pyJOBaHHE.

JleMoHCTparoHHOe 00O0pyJIOBaHWE C(HOPMHUPOBAHO B COOTBETCTBUU C IPHHIUIIOM
MUHUMAaJbHON JOCTATOYHOCTU M 00ECIEeYMBAET MOCTAHOBKY MEPEYUCIEHHBIX B MpOrpaMmMme Io
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil Ui HMCCIEAOBAHUS HM3y4aeMBbIX SBJICHUH M TPOIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHII.

JlaGopaTopHoe 000pyIOBaHWE MJIs YYCHHUYECKHX IPAKTHYECKUX paboT (opmupyercs B
BUJIE TEMAaTHMYECKUX KOMIUIEKTOB U OOecreuuBaeTcss B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyvarormuxcsi. TemaTH4ecKue KOMIUICKTHI JabopaTOpHOTO OOOPYIOBAaHUS IIOCTPOCHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUU aHAJIIOTOBBIX MPHOOPOB.

OCHOBHBIMH IEJSIMU U3y4eHUS (PU3UKHU B 00I1eM 00pa30BaHUM SIBIISIOTCS:

(dbopMHpOBaHHE WHTEpEca U CTpeMIICHUs OOydaroluXcs K HayYHOMY U3YYEHUIO MPUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMpPEACTABIEHUH O HAyYHOM MeETOoJe TMo3HaHus U  (opmupoBaHue
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yabTaTa H3Y4YeHHS OCHOB CTPOCHUS
MaTepuu U (GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHHe YMEHHIl OOBSICHATH SIBJICHHSI C MCIOJIb30BaHHWEM (U3NYECKHX 3HAHUN U
HAyYHBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHe MPEACTABICHUN O poiu (GU3UKH IS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI.

JlocTikeHre ATHUX Ieliell o0ecreunBaeTcs pELICeHUEM CIEIYIOINX 3aday B IIpolecce
u3yudeHHs Kypca GU3UKU Ha YPOBHE CpelHero oomiero o0pa3oBaHusi:

npUOOpeTeHNe CHUCTEMBbl 3HAHMM 00 OOHmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3HKY U
3JIEMEHTHI aCTPO(U3UKH;

¢dbopMupoBaHUE YMEHHH NMPUMEHATh TEOPETUUECKUE 3HAHUS JUIl OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEAHEBHON )KU3HU;

OCBOEHME CIOCOOOB pEIIEHUs Pa3IUYHBIX 33/1a4 C SBHO 33JJaHHOM (PU3HUECKON MOJIEINbIO,
3aja4, IMOJAPa3syMEBAIOIIUX CAMOCTOATENbHOE CO3/aHue (U3UYECKON MOJenu, aJeKBaTHOM
YCJIOBHSM 33JIauH;



MOHUMaHue (U3MUYECKUX OCHOB M TPHHIIMIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOILYIO CPENLY;

OBJIAZICHUE METOJIAaMH CaMOCTOSITEJIPHOTO IUIAHUPOBAHUS M TPOBENCHUSA (DUBNUECKUX
OKCIIEPUMEHTOB, aHAJIM3a W UWHTEpHpeTanud WH(OOPMAIMK, OTPEACICHUS JIOCTOBEPHOCTH
IIOJIyYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCIOBUW MJISI Pa3BUTUS YMEHUH MPOEKTHO-MUCCIEIOBATENBCKONW, TBOPYECKOU
NEeSITEIbHOCTH.

Ha wu3yuenue ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpEAHEr0o 00Imero oOpa3oBaHHs
otBoguTcs 126 gacoB: B 10 kitacce — 66 gacos (2 waca B Henenio), B 11 kiracce — 60 gacos (2 gaca
B HEJIETIIO).

[Ipennaraemslii B mporpaMmMe no ¢u3uKe NepeyeHb Jab0paToOpHbIX U MPAKTUYECKUX padoT
SBIISICTCSI PEKOMEH/IOBAaHHBIM, YYHTENb JENaeT BBIOOpP TPOBEICHHUS JIA0OPATOPHBIX padOT |
OTIBITOB € YYETOM Mpoduiiss 00yueHHs Kilacca U MHAUBUAYAIbHBIX 0COOEHHOCTEN 00yUYaronInuXCsl.

Oco0eHHOCTH KJIacCOB

Ocob6ennoctu mpenonaBanuss ¢usuku B 10-11 wimaccax 3aBuUCAT OT crnenupuKu
HaTpaBJICHUS MOJTOTOBKH yJAITUXCs, B CBSI3M C 3TUM IIEIBIO MpeNnoaBanns GU3NKHA B Kiaccax
ryMaHUTapHOTO Mpoduiis sABisieTcs GopMUPOBaHUE OOIIEro MpeACTaBICHUs 0 (PU3HKE, pa3BUTHE
€CTeCTBEHHO-HAYYHOTO MHUPOBO33PEHUS W YMEHHs TIPUMEHSATh 3HAHUS (U3WKH B TIOBCEIHEBHOM
xu3HU. OOydeHHe CTPOUTCS BOKPYT JEMOHCTPAllMU B3aWMOCBSI3M (U3UYECKUX SIBICHUH C
MTOBCETHEBHOCTBIO M KYJbTYpOH YeIOBEYEeCTBa, C HCIIOJIb30BAHUEM HCTOPUYECKUX MPHUMEPOB:
M3Y4YE€HHE MEXaHUKH COMPOBOXKIAETCS 00CYXIEHUEM POJHM 3aKOHOB HbIOTOHA B MCTOpHM HayKH
W TEeXHUKH, U3JI0)KCHHE MaTephalla CONPOBOXKIAETCS paccKa3aMy O Pa3BUTHH HAYYHBIX HICH U
BKJIaJIe BBIJAIOIIMXCS YYEHBIX-(QU3UKOB. YIOp [elaercs Ha KadeCTBEHHbIE OOBSCHEHUS
MPOLIECCOB U KOHIEMIINHA, MUHUMHU3AIUS CIOXKHBIX (POPMYI U pacyeToB. AKIEHT Ha TOHUMAaHUU
(u3MYECKOTO CMbICIA MOHATHM, TAaKUX KaK SHEPrusi, UMITYJIbC, CUJia U Jp., 0€3 JIeTalibHOTO
W3YYEHHUS CIIOKHBIX ypaBHeHUU. PerieHne 3a1au cBOJUTCS K MPOCTBIM CUTYaIUsIM, CBSI3aHHBIM C
OBITOBOM KU3HBIO, PUPOJION U UCKYCCTBOM.

Jlis  KJIaccoB coyuanvbHou HanpasieHHocmu OO0yYeHHEe OPHUEHTUPOBAHO Ha AaKTUBHOE
BOBJICUCHHE MOJOJECKHU B COLMAIBHOE TBOPYECTBO, BOCHUTAHHE JHUICPCKUX KAauecTB H
(dbopMupoBaHHE TPaKIAHCKOI 0TBeTCTBEHHOCTH. [IpenonaBanue GpU3uKU 3/1€Ch MpecienyeT 1elb
pPa3BUTh CIOCOOHOCTH CaMOCTOSITENIHO pemiarh MpoOjaeMbl, OPraHM30BBIBATH COBMECTHYIO
NesITeIbHOCTh YU IOHUMAaTh OCHOBBI TEXHUYECKOTO mporpecca. Mcnoap3yroTesi akTUBHBIE (DOPMBI
oOyueHusi, Takue Kak KBECTbI, HIKCHEPUMEHThl M TPYIIOBbIE TUCKyccuu. WrpoBbie 3amaHus
MO3BOJISIFOT y4YaIIMMCsl HarJIigHO YBHUJIETh (PM3MUYECKUE 3aKOHBI M MOYYBCTBOBATH CE0sl YaCThIO
HayYHOTO OTKPBITHS.

Teopetnueckuii mMaTepuan AaeTcs Ha YPOBHE HEOOXOIUMOTO MUHUMYMA JJIsl TIOHUMAaHUS
KITFOYEBBIX IPUHIIUIIOB ycTpoiicTBa Mupa. OcHOBHBIE (DOPMYIBI BBOISATCS YIPOIIEHHO, OCHOBHOE
BHHUMAaHHUE yJIENAETCS MPUMEHEHHIO TIOTYYSHHBIX 3HAHUM B PEAIbHBIX CUTYAIUsX.

[IpenonaBanue GU3NKN B MeduyuHcKux Kiaccax TpedyeT 0co0Ooro moaxoia, MOCKOJIbKY
¢uszuKa TECHO CBsi3aHA C MEAMLIMHON M OuoTexHosorusMU. OCHOBHOM IENbIO SIBJISETCS
(dbopmupoBaHre 0a30BBIX MPEACTaBICHUN O (pyHIaMEHTaIbHBIX 3aKOHAX (DU3UKU, HEOOXOIUMBIX
JUI JajdbHEeHIIero M3y4yeHus MEIUIIMHBI U OMOJIOTHH, Pa3BUTHE CIIOCOOHOCTH HHTETPUPOBATH
(bU3MYECKYI0 TEOpUI0 C OHOJNOTUYECKUMH SIBJICHUSAMH WM MEIUIMHCKUM MpHUMEHEeHHeM. B
Mpoliecce MPenoJgaBaHus periaroTcsl peaibHble CUTYaI[uH, BCTpEUaroIrecs B MpaKTUKe Bpaya U
OuoJiora, 4T0 MO3BOJISIET 3aKPENUTh YCBOCHHBIM MaTepuan B MpodecCHOHAIbHON MEpCHEeKTHBE.
Taxkum o6pa3om, mporpaMma MOCTPOEHa TAaKUM 00pa3oM, YTOOBI yJaIlrecs MOTIM OCO3HATh POJIb
¢bu3ukn B cBoed Oymymied mpodeccuu, MpUoOpeTaii CIHOCOOHOCTh CBS3BIBaTh a0OCTPAKTHBIC
MOHATHS C PealbHOM METUITMHCKOW MPAKTUKON M YKPETUISUIH UHTEPEC K U3YUSHHIO €CTeCTBEHHBIX
HayK.

Mecmo npeomema 6 yuedHom nnane auyesn



OOmiee yucio 4acoB Juis u3ydeHus: (usuku (yriryOleHHBIH ypoBeHb) — 252 uacos: B 10
kacce — 132 gacos (4 gaca B Henenio), B 11 kiacce — 120 gacos (4 yaca B HEJIGINIO).

VYueOHbIii rox 10.1,10 6, 10 rym, 10 3 11.1,116, 11 ym, 11 1, 113
2025/2026 1/2 1
2026/2027 1/2

Hcnonv3yemvie odpazosamenvhvle mexHo102uu

Texnonozusn npodnemnozo ooyuenus. Co3gaHue CUTyalUld, B KOTOPbIX ydallUecs AOKHBI
CaMOCTOSITEJIbHO HAXOJUTh pelIeHus (DU3NYECKUX 3a/]ad, pa3BUBACT HUX AHAIUTUYECKHE
CocoOHOCTH.

Humezpayus mesrcoucyuniunapHolx cesazeli — TOAXOJ 3aKIOYaeTCs B TOM, YTOOBI
YBS3BIBATh M3y4aeMble (U3MUECKHE 3aKOHBI U TIOHATHS C IPUMEPAMH M3 CMEXKHBIX TUCIUTLINH,
0COOEHHO MEIUITUHBI U COIMATBLHOM CepHI.

Texnonozusi npoekmno2o obOyuenus. Ydamuecs pabOTalOT HaJ MPOEKTaMH, CBS3aHHBIMH C
(UBUYECKUMHU SIBIICHUSIMH U 3aKOHAMHM, YTO TO3BOJISIET UM MPUMEHSITh TEOPHIO Ha MPAKTUKE U
pa3BUBATh HaBBIKK PaOOTHI B KOMAH/IE.

[Ipn peanuzammm pabodeil mporpaMMbl MOTYT OBITh HCIOJB30BaHBI MAaTEPUATBI TSI
noarotoBku K mpodrsiv omumnuansl KJI HTU u cranmaptoB Beepoccuiickoro 4eMmmoHaTHOTO
JBIDKEHUS 110 TIpodeccuoHabHOMY MacTepcTBY «lIpodeccrnonaiby.

Yyuutenst UCMoIB3yIOT COBPEMEHHBIC METOJIWKH OOYYEeHHSs, BKJIIOYAs MPOSKTHHIC 3a7aHus,
nabopaToOpHBIC HCCIEAOBaHUS, TPYNIOBYHO pabOTy Haja perieHHeM KOMIUICKCHBIX 3aj1ad,
HalpaBJIeHHBIX Ha (OPMHUPOBAHHUE MPOPECCHOHATBHBIX KOMIETCHIIMN OyayluX CTYACHTOB
TEXHUYECKUX CIEUATbHOCTEN.

OTU TEXHOJOTUU MOTYT OBbITh aJalNTHPOBAaHBl B 3aBUCHUMOCTH OT cHEHUPUKHA Y4eOHOTO
mporecca W TMOTPEOHOCTEW YYalIUXCs, YTO TO3BOJUT co3/aTh Oosiee AGGEKTHBHYIO H
MHTEPECHYIO 00pa30BaTEIbHYIO CpEeay.

Hugpopmayusa o npomesrcymounoii ammecmayuu
ITpomexxyrounas arrecranus no ¢usuke B 10 kiacce — 24

. KonunyectBo Home OK
Ne moayabHoii Ha3zpanue moayJisi a8coB B MOTY.TE I'F Ayp ®opma 1A
MPXNel KunemaTuka 5 5 Kontpomnsnas pabora
MPNe 2 JuHamuka 7 12 KonTponbHas pabora
MPNe 3 3aKoHbI COXpaHEHHsI 6 18 KonTponbHas pabora
MPNe 4 MornekyssipHas HU3UKa 9 27 KonTponbHas pabora
MPNe 5 TepmoanHaMuka 10 37 KonTponbHas padbora
MPXNe 6 ArperaTHBIE COCTOSTHHE 5 42 Kontponpnas pabdora
BEILECTBA
MPNe 7 DJekTpocraTuka 10 52 KonTponbHas padbora
MPNe 8 [TocTostHHBIN TOK 11 63 KonTponbHas padbora
ITpomexyrounas arrectanus o gusuke B 11 kimacce — 24
Ne 3 Haspanme Moxys KonuyecTBo Homep ypox ®opma MA
MOAYJIbHOM 4acoB B MOJyJie ITA
MPNe 1 MarsurHoe mosje 10 10 KonTponbHas padbora
DneTpoMarHuTHas HHIYKIHS
MPNe 2 MexaHuueckue u 8 18 KonTponbHas padbora
9JIEKTPOMAarHUTHBIE KOJIeOaHusI
MPNe 3 MexaHuueckue u 5 33 KonTponbHas padbora
9JIEKTPOMArHUTHBIE BOJIHEI
MPNe 4 Onruka 9 42 KonTponbHas pabora
MPNe 5 KBanToBas ¢usnka 14 56 KonTponbHas pabora
MPNe 6 OJeMEeHTBI aCTPOHOMUH 6 62 KonTponbHas pabora

[Tpomexyrounas arrectanus mno ¢gusuke B 10 kmacce — 1 4




Ne monyabHoit Haszsanue mony.is qﬁ?;“:;c;;;e HOM:_F AypOK ®opma ITA
MPXNel MexaHnuka 9 9 KonTponbnas pabora
MPXNe 2 MornexyssipHast GU3UKa U 12 21 KonTponbnas pabora
TEepMOANHAMHUKA
MPNe 3 ITocTOSIHHBIN IEKTPUYECKUT KontponbHas padora
TOK
[Tpomexxyrounas arrectamus o gusuke B 11 kimacce — 1 4
Ne N Ha3zeanue mony.s Korecto Howep ypox ®opma ITA
MOAYJIBHOM 4acoB B MOAyJIe A
MPNe 1 MarsauTHOE T0J1e 5 5 Konrponbhas padora
DneTpoMarHuTHas HHIYKIHS
MPXNe 2 MexaHuueckue u 11 16 Konrponbhas padora
AJIEKTPOMarHUTHBIE KOJIeOaHHs
Y BOJIHBI
MPNe 3 KBanroBas ¢usnka 7 23 Konrposbhas pabora

Conepxanue 00yyeHust
10 kxace

Paszpnen 1. @usuka 1 MeTOAbI HAYYHOI'0 ITO3HAHUSA

®usnka — Hayka o mnpupone. HaydHele Meroasl MO3HAHMS OKpyXaromero mupa. Pomib
9KCIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.

MopnenupoBanue ¢usnueckux siBIeHUN W mporeccoB. Hayunble rumoresbl. Ousmyeckue
3aKOHBI ¥ TEOPUU. ['paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHITNIT COOTBETCTBUS.

Pone m mecto ¢u3uku B (opMHUpPOBAaHMM COBPEMEHHOW HAydYHOW KapTHHBI MHpaA, B
MPAKTUYECKOUN ACSATETbHOCTH JIFOICH.

JeMoHCTparmu

AHnanorossle NpUOOPkl, KOMIBIOTEPHBIE TATUNKH.

Pazgen 2. Mexanuka

Tema 1. Kunemaruka

Mexannyeckoe naBvKeHHE. OTHOCHTENBHOCT MEXaHMYECKOro JABWKeHHA. (CucreMa
orcuéra. Tpaekropus.

[lepemerienue, ckopocTh (CpeiHsss CKOPOCTb, MIHOBEHHas CKOpPOCTb) M YCKOpEHHE
MaTEpPHAIBHON TOYKH, MX MPOCKLUU HA OCH CUCTEMbl KOOpauHAT. CIlI0KEHHE IEPEMEUICHUA U
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsAMOJIMHEWHOe IBMXKeHue. ['paduku 3aBUCHMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHNS MaTEPUATIbHOM TOUKH OT BPEMEHHU.

CBobosHOE najzieHue. Y cKopeHre cBOOOHOTO MaAeHusl.

KpuBonuneiiHoe paBwxkeHue. J[IBuKeHME MaTepUAJbHOM TOYKH 10 OKPYXKHOCTH C
IIOCTOSIHHOM 110 MOJIyJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTB, JIMHEHHAs CKOpocTb. [lepuon u yacrota
oOpamienus. LleHTpocTpeMHUTeNbHOE YCKOPEHHUE.

TexHuyeckue ycTpolcTBa U MPAKTUUECKOE IPUMEHEHUE: CIIUAOMETD, IBIKEHUE CHAPSIOB,
LIENTHbIE U PEMEHHBIE NTEPENAYH.

JeMoHCcTpamun

Mopnenb cucTeMbl OTCUETA, MILTFOCTPALs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKECHUS.

[IpeoOpazoBaHue ABUKEHUI C HCHOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxeHus tena, OpoIIeHHOT0 MO/ YTIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenune yckopeHHst CBOOOHOTO MaJCHUsI.

HanpasiieHne CKopoCTH NpH IBUKEHUU 110 OKPYKHOCTH.

YdueHnuecKkuil 3KCrepuMeHT, JabopaTopHble paboThI

N3y4yeHne HepaBHOMEPHOTO JBUKEHMSI C LIEIBIO ONPEAETIEHNS] MTHOBEHHOW CKOPOCTH.




HccenenoBanue COOTHOLIEHUS MEXAY IIyTSMU, IIPONJCHHBIMU TEJIOM 32 I0CIEA0BATEIIbHbBIC
paBHbIE NPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

Tema 2. lunamuka

[Ipunnun otHocutensHOCTH ['anmunes. IlepBeiil 3akoH Herotona. VHepunanbHble CUCTEMBI
OTCYETA.

Macca tena. Cwmia. Ilpunnun cyneprio3uimu cui. Bropoit 3akon Herorona st
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA 11711 MaTe€pUaIbHBIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuma tsxecTtu. [lepBas kocMHuueckas CKOpOCTb.

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

Tpenne. Bunel Tpenus (mokosi, ckoyibxeHusi, kaduenusi). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUs CKOJBbXEHUSA U cuia TpeHus nokos. Koadduument tpenus. Cusia cOnpoTUBICHUS MPU
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

[TocTynarenpHoe U BpaliareabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHJTbI OTHOCUTEIBHO OCH BpameHus. [1nedo cuibl. Y ciioBus paBHOBECUS TBEPAOTO
Tena.

Texnuueckue ycTpoilcTBa W TNPAKTUYECKOE NPUMEHEHUE: TOIIIUIHUKY, JBHKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

JlemoHCcTpamu

SIBnienne nHepLUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIUX TEJT.

Bropoii 3akon HeroTona.

Nsmepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yckOpeHHOM MOAbEME U TTAJICHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buapl paBHOBECHS.

YueHnyecKuil HKCIIepPUMEHT, JIabopaTOpHbIe PabOThI

H3yuenue osuoicenus 6pycka no HAKIOHHOU NJIOCKOCHU.

Hccneoosanue ycnosuti pagnogecusi mgépoo2o meia, UmMeoueco 0cb 8PAueHUs.

Tema 3. 3ak0oHbI COXpaHEHUS B MEXaHUKeE

Nmmynsc MaTepuaibHOM TOUKH (Teja), CUCTEMBbl MaTepUaIbHBIX TOUEK. MIMMIynbe cuibl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHHs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunbsl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi mMarepualibHON TOouku. TeopeMa 00 M3MEHEHHUH KHHETUYECKOU
SHEPrUH.

[TotennmanesHas sHeprus. [lorenuuanbHas sHeprus ynpyro neopMUPOBAHHON MPY>KUHBI.
[ToTennmanpHas 3HEprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHple M HENOTEHLHUATIbHBbIE CUIBL. CBA3b PabOThl HEMOTEHIHMAIBHBIX CHII C
U3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpOWCTBAa M NPAKTUYECKOE INPUMEHEHHE: BOJIOMET, KONEp, IPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKeET.

JeMoHCcTpamun

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMXKEHNE.

[lepexoa MOTEeHIMATEHON SHEPTUU B KHHETUYECKYIO M 00OpaTHO.

YdueHnueckuil 3KCIepuMeHT, JabopaTopHble paboThI



Hccneoosanue ceéazu pabomuvl cuibl ¢ UIMEHEHUEM MeXAHUYEeCKOU JSHepaeuu menda Ha
npumepe pacmsAdiCeHuss pe3uHo8020 Hc2yma.

Pa3nen 3. MoaekysipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. OcHOBBI M0JIEKYJISIPHO-KMHETHYECKON TeOpUM

OcHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOPUU U UX ONBITHOE 0OOCHOBAaHMUE.
BpoynoBckoe nBmxenne. nddysusa. Xapakrep IBUKESHHUS U B3aUMOJICHCTBUS YaCcTHUI] BEIIECTBA.
Mopenu cTpoeHus ra30B, KUAKOCTEH U TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEUIECTBA HA OCHOBE
aTHX Mojeneil. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinnas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-KHUHETUYECKOW TEOpUU
uJeanbHOro Tas3a. AOCOJIIOTHas TeMIeparypa Kak Mepa CpedHed KUHETHMYECKON HHEpPruu
TEIUIOBOTO JIBM>KeHUs yacTul rasza. [llkana remneparyp KenbBruna. ['a30BbIe 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanpTona. M3omporieccsl B UACAIBHOM Tra3e C MOCTOSHHBIM
KOJIMYEeCTBOM BellecTBa. ['paduueckoe mnpencraBiaeHHEe H30MPOLECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

JlemoHCcTpamu

OneIThl, JOKa3bIBAaIOIINE AUCKPETHOE CTPOEHHME BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHMYeCKUX COCTMHEHUH.

OnsIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSL.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYIIPHOTO B3aUMOICUCTBUSI.

Mogenb, HUTIOCTPUPYIOLIAsk IPUPOTY JABJIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, HJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Y4yeHn4eCKuil SKCIIEPUMEHT, JJab0OpaTOpHbIE pabOTHI

Onpeoenenue maccel 6030yXa 6 KIACCHOU KOMHAMmMe HA OCHO8e u3MepeHuti obvéma
KOMHambl, 0a81eHus U memnepamypul 6030yxa 6 Hell.

Tema 2. OcHOBBI TEPMOAMHAMHUKH

TepmonnHamuueckass cuctema. BHyTpeHHsAs SHEprusi TEpMOAMHAMUYECKOH CHCTEMBI U
criocoObl €€ u3meHeHus. KonnyectBo Temnotsl U paborta. BHyTpeHHsST SHEprus 0JHOATOMHOIO
nJeanbHOTO0 raza. Buael Temonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3IIyYCHUE. Y IeTIbHAs
TEINIOEMKOCTD BellecTBa. KoJinuecTBo TEMIOTHI pHU TeIIonepeaaye.

[Tonsatue o6 ammabatHOM mporecce. IlepBbiii 3akoH TepMoauHAMUKH. [IpumeHeHUe
MIEPBOTr0O 3aKOHA TEPMOIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TennoBeie MamuHbl. [IpuHIMIBI AeiicTBHS TeUOBBIX MamiuH. [IpeoOpa3oBanus Hepruu B
TeruIoBbIX MamuHax. Koadduiment nonesnoro aerctsus TerwioBoit mamuuel. [{ukn Kaphao u ero
KO3 (GUIIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHUECKHE TPOOIEMbI TEIII0IHEPTETHKY.

TexHuueckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: [BUraTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOJMIBHUK, KOHIUIIMOHED.

JeMoHCcTpamun

V3MeHeHre BHYTpEHHEM SHepruM Tejla NpH COBEpIIEHWH paboThI: BBUIET NMPOOKU U3
OYyTBUIKM TIOJ JIeHICTBHEM CKaTOro BO3/yXa, HarpeBaHue »Qupa B JIATyHHOH TpyOke MyTEM
TpeHus (BUICOIEMOHCTPALHS).

V3MeHeHre BHYTpEHHEH sHepruM (TeMIieparypbl) Tejia MpH Terionepeaaye.

OmnbIT Mo aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsI BHYTPEHHETO CTOPAHUs, PEAaKTUBHOTO JBUTATEIS.

YdueHnuecKkuil 3KCIepuMeHT, 1abopaTopHbIe pabOThI

Hsmepenue yoenvbHOU menioémKocmu.



Tema 3. Arperarable cocTosiHusA BemiecTBa. @a3oBble nepexoabl

[TapoobOpazoBanue u KoHaeHcanus. VMcmapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENIbHAS
BJIQKHOCTh BO31yxa. HacelmeHHbIN map. YaenbHas TemaoTa mapooOpa3oBaHHs. 3aBUCHUMOCTh
TeMIEepPaTypbl KUTICHUS OT JTaBJICHUS.

Teépnoe teno. Kpucrammueckue u amopdubie Teaa. AHU30TPONUS CBONCTB KPHUCTAILIIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuainbl. [lnaBienue u kpucramnuzanus. Y ienbHast
TeruioTa miasyieHus. CyonuManus.

VYpaBHeHHE TEIUIOBOTO OajiaHca.

TexHuueckre yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOT MM MOJIYYEHHUs COBPEMEHHBIX MaTepUaliOB, B TOM YMCJIE HAHOMATEPUaJIOB,
1 HAHOTEXHOJIOTHH.

JlemoHCcTpanmu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue nmpu NOHW>KEHHOM JaBJICHUH.

CriocoOb1 M3MEpEeHUs BIAKHOCTH.

Habmronenue HarpeBaHus U MJIaBJI€HUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTparys KpUCTaIOB.

Y4eHnuecKuil SKCIIepUMEHT, J1abopaTOpHbIE PabOThI

Hsmepenue omnocumenvhot 61ax3cHoCmu 6030yXa.

Paznea 4. DuexkTpoanHammuka

Tema 1. JrexkTpocTaTuka

DNeKTpu3anusa Teld. OJEKTpUYeCKuid 3apsia. JlBa BHIa DIIEKTPUUYECKUX  3apsioB.
[IpoBOAHMKH, AUDIEKTPUKH U MOJYPOBOAHUKN. 3AKOH COXPAHEHHMS JIEKTPUYECKOTO 3apsiia.

B3aumopeiictue 3apsigoB.  3akoH  Kynona. TodeuHbll  AlEKTpUYECKUN  3apsl.
Onektpuyeckoe moJsie. Hampsoxk€HHOCTh anekTpuyeckoro mnojsa. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJIeh. JINHNM HanpsHKEHHOCTU AIEKTPUYECKOTO TOJIS.

PaboTa cun anexkrpocratudeckoro nois. [lorenman. Paznocts notenmnuanos. [IpoBoaHuku
Y JUDJIEKTPUKH B 3JIEKTPOCTATUYECKOM MoJI€e. [nanekTpuueckas IpOHUIIAEMOCTb.

OnekrpoéMkocTh. KonzaeHcarop. DneKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3e€MJICHHE JIIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIbHBIN
armapar, CTpyHHbIN PUHTEP.

JeMoHcTpamu

VYCeTpoiCTBO U IPUHLMIT JEHCTBUSA 3JEKTPOMETPA.

B3aumMoelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEIL.

[IpoBOAHMKY B 31EKTPOCTATHUECKOM MOJIE.

DneKTpocTaTUYecKas 3aliuTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM IOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH MJIOCKOTO KOHJIEHCATOpa OT IUIOMIAIN MIIACTUH, PACCTOSHUS
MEXKy HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Y4eHUYeCcKuil IKCIIEPUMEHT, JIa0opaTOpHbIE PabOThHI

Usmepenue snekmpoémxocmu KOHOeHcamopa.

Tema 2. IlocTOAHHBIN 3JIeKTPUYECKUH TOK. TOKM B pa3jIMYHBIX cpeAax

DNEeKTpUUYECKUN TOK. YCIIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. VMICTOYHMKM TOKa.
Cuna Toxka. [IocTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma i ydyacTka 1emnu.



DNEKTPUUYECKOE COMPOTUBIIEHUE. Y IeJIbHOE CONIPOTUBIIEHHE BellecTBa. [locienoBarensHoe,
[apajuleIbHOE, CMEIIAHHOE COECMHEHHUE TPOBOHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—JIeHia. MOMIHOCTH 3JEKTPHUECKOTO TOKA.

DNEeKTpOABMKYIAasl CUJIa U BHYTPEHHEE CONPOTHUBIEHUE UCTOUYHMKA TOKA. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AsieKTpuueckoi nenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHas MPOBOJAUMOCTb TBEP/ABIX METAJIJIOB. 3aBUCUMOCTh COIPOTUBIICHUS METAIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W IpPUMECHAs IPOBOJUMOCTb  MOJYIPOBOJHHUKOB.
CaoiictBa p—n-nepexoaa. [TomyrnpoBoiHUKOBbIE IPUOOPBI.

DneKTpUYecKuii TOK B pAacTBOpax M paciiiaBax dJIEKTPOJIUTOB. JIEKTPOIUTUYECKAsS
JTUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOk B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MosHus.
[Ina3ma.

TexHuueckue ycTpoiicTBa U NMpaKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTar,
HUCTOYHUKHA TOKa, JJIEKTpOHAarpeBaTelIbHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
TEPMOMETP  CONpPOTUBICHUS, BaKyyMHBIH  JIMOJA, TEPMHUCTOPbI ¥  (OTOPE3UCTOPHI,
MOJIYIPOBOIHUKOBBIH IMOJ, TajlbBaHUKA.

JlemoHCcTpamu

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOHIAAN
MOTIEPEYHOT0 CEYECHUS U MaTepuaa.

CMmenanHoe coeIMHEHUE TPOBOJHUKOB.

[Ipsimoe u3MepeHue SIEKTPOIBMKYIIEH Ccuiabl. KopoTkoe 3aMblkaHUE TaJlbBAHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHMOCTb CONIPOTUBIICHNS METAJIJIOB OT TEMITEPATYpHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoli pa3psia v MPpOBOJIUMOCTh BO3/1yXa.

OHOCTOPOHHSS TPOBOAUMOCTD AUO/A.

YueHUuecKui IKCIEPUMEHT, J1abopaTopHbIe pabOTHI

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABIAKYIIEH CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce ocCyliecTBIsieTCS € y4EToM
COJIEp)KaTeNbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHKd, OWOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

MexnpeaMeTHbIE TOHSTHS, CBS3aHHbIE C H3YYEHHEM METOJOB HAyYHOI'O IO3HAHUSA:
SBJICHUE, HAay4dHbIM (akT, Tunortesa, (usmyeckas BeIUMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
SKCIIEPUMEHT, MOJCINPOBAHUE, MOJIEIb, U3BMEPEHHE.

Matemaruka: pelieHiue CUCTEMbl ypaBHEHUH, nuHeiHas (yHkus, mapaboia, rumnepboa,
uX TpayKi U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbHl M MX IPOEKLIHUH HA OCH KOOpIMHAT,
CIIOKEHHE BEKTOPOB.

buosorus: MmexaHnueckoe ABMKEHHE B JKMBOI mpupojne, 1uddysus, ocMoc, TemIoo0MeH
KHUBBIX OPTaHU3MOB (BMJIbI TEIUIONEpEIAaUM, TEIUIOBOE PAaBHOBECHUE), IEKTPUUECKUE SIBJICHUS B
JKUBOU IIPUPOLE.

XUMHS: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIAKOCTEM M Ta30B, JJIEKTPUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUECKAS UCCOLUALNS, FaIbBAaHHUKA.

I'eorpadusi: BIaxXxHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.



Texnonorus: npeobpa3zoBaHue JABWKEHUN C UCMOJIH30BAHHEM MEXaHH3MOB, YUET TPEHUS B
TE€XHUKE, NOJALIMIIHUKYK, HCIOJb30BaHUE 3aKOHA COXPAHEHMsI UMITyJIbCa B TEXHUKE (pakera,
BOJAOMET W Jpyrue), JABUTATelb BHYTPEHHETO CropaHMs, TIapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHIUIIMOHEDP, TEXHOJIOIMHU IIOJIY4EHHUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM 4YHCIIE
HAaHOMATEPUAJIOB, WM  HAHOTEXHOJIOTHMH,  DJICKTPOCTATHMYECKas  3alluTa,  3a3€MJICHHE
AIIEKTPONPUOOPOB,  KCEPOKC, CTPYWHBIM TPUHTEP, DIIEKTPOHArpeBaTEIbHBIE  MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 kaace
Pazjen 4. DiaekTpoanHnamMuka

Tema 3. MarautHoe moJie. JJ1eKTPOMArHUTHASA HHAYKIUS

[TocrostHHbie MarHuThl. B3anMoAeiCTBHE MNOCTOSIHHBIX MArHUTOB. MarHuTHOE TMOJE.
Bexrop MaruuTHON MHAYyKUMHU. [IpyHIMD Cynepno3uiny MarHUTHBIX NoJed. JIMHUM MarHUTHOM
nHAyKuuy. KapTuHa TuHU MarHUTHOW MHAYKIUU MOJISE HOCTOSTHHBIX MarHUTOB.

MarnuTHOE moJjie IPOBOJHMKA C TOKOM. KapTmHa NMHUN MHAYKIMM MarHUTHOIO IIOJIS
JUIMHHOTO MPSIMOTO IPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KAaTYyIIKH C TOKOM.
OnbiT Opcrena. BzanMoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOYJb U HalpaBJICHUE.

Cuna Jlopenua, e€ MoOaynbp W HampaBiieHHe. JIBH)KEHME 3apsyKEHHOW YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenia.

SBneHue DIIEKTPOMAarHWTHOM HMHAYKIMHU. IIOTOK BeKkTOpa MarHUTHOM HHIYKIUH.
DNIEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe snmekrpruueckoe mosie. DJEKTPOABMKYIIAs CWila HMHAYKIMM B IPOBOJHHKE,
JBHKYILIEMCS] IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuo Jlenna.

NHIyKkTUBHOCTG. SIBIEHNE CAMOMHAYKIMH. DIEKTPOABHKYILAs CHJIA CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA H MPAKTUYECKOE IPUMEHEHHE: IOCTOSIHHbIE MAarHWTHI,
3JIEKTPOMArHMTBHI, 3JIEKTPOJBUTrATENb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHULl, UHIYKIUOHHAS [1€Yb.

JeMoHcTparmu

OnbIT DpcTena.

OTKIIOHEHHE IEKTPOHHOIO ITy4Ka MarHUTHBIM I10JIEM.

JIMHUY MHOYKIIMY MarHUTHOTO TOJIS.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuia Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue IEKTPOMArHUTHON UHAYKLIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMXKYIIEH CUJIbI MHAYKIMU OT CKOPOCTH W3MEHEHHUS MAarHUTHOTO
MIOTOKA.

SIBneHne caMOMHIYKIUY.

YdeHnueckuil 3KkCcrepuMeHT, Ja0bopaTopHble paboThI

Hccneoosanue agnenus 31eKmpomMacHumHou UHOYKYUU.

Pa3nea 5. KosieOanusi M BOJIHBI

Tema 1. Mexanu4eckue U 3JICKTPOMATHUTHBIEC KOJIeOaHUS

KonebarenbHass cucrema. CBoOojHBIE MexaHMueckue KojeOaHus. [‘apMoHHYeckue
konebanusa. Ilepwon, uactota, ammautyna u (aza konebanuil. IIpyXKUHHBI MasTHHK.
MaremaTHueCcKiil MasTHUK. YpaBHEHHE rapMOHHYecKuX KkojeOanuii. [IpeBparienue sHepruu
[IPU TAPMOHUYECKUX KOJIEOaHUSX.



Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KOJIEOaHHS B HICAIBHOM
Koie0aTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHHYECKUMH M 3JIEKTPOMarHUTHBIMH
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUsS PHEPTrUU B HICATBHOM KOJIEOATEIBHOM
KOHTYpE.

[IpencraBienue o 3aTyxawlolux KosieOaHUSAX. BbIHYXIeHHbIE MEXaHUUYECKUE KOJeOAHHUS.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusI.

[lepemennbiii Tok. CHUHYCOWJQJIbHBIN MEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. I[IpomsBojacTBO, mepenaya M MOTPEOICHHUE SICKTPUUECKON HDHEPTHH.
OKOJIOTUYECKME PHUCKM NpU MPOU3BOJICTBE 3NEeKTpodHepruu. KynbTypa uHCnosib30BaHUs
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHnueckue yCTpOWCTBA M IPAKTHYECKOE TNPHUMEHEHHWE: DJIIEKTPUYECKH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTpoIepeiay.

JlemoHCcTpanmu

HccnenoBanue napaMeTpoB KoJieOaTeIbHOM cucTeMBbl (MPYXUHHBIM UM MaTeMaTHYECKUN
MasITHUK).

HaGnronenue 3aryxarmommx KojJeOaHui.

WccnenoBanue cBOMCTB BBIHYK/IEHHBIX KOJeOaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.

OcmnorpaMmsl — (3aBUCUMOCTH  CHJIBI  TOKa M HAaNpsDKEHHS OT BpPEMEHH) Juid
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHC mpu mocinenoBaTENbHOM COEOVWHEHHH PE3UCTOPA, KATyIIKW WHIYKTUBHOCTH H
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONIEpeIauH.

Y4yeHn4eCKuil SKCIIEPUMEHT, JJab0OpaTOpHbIE pabOTHI

Hccneoosanue 3asucumocmu nepuooa Manslx Koieoanuii 2py3a Ha HUmu om OnuHbl HUmu u
maccul epysa.

Tema 2. MexaHu4ecKue M 3JIEKTPOMATHUTHBIE BOJHBI

MexaHndyeckue BOJHBI, YCJIOBHs pactpocrpadeHus. Ilepuon. CxkopocTs pacmpocTpaHeHus
u JuuHa BojHblL. llomepeunble M mpojosibHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. YCIIOBUS W3JIy4€HUs 3JEKTPOMArHUTHBIX BOJIH. B3ammnas
opueHranus Bektopos E, B, V B anekrpomaruuTHo#t BosiHe. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH:
OTpak€HHe, IMpeJoMieHue, nosspusanus, audpakuus, uHTepdepeHuus.  CKOpocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 37€KTPOMarHUTHBIX BOJIH. IIpUMeHEHME 3I€KTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paguoCBs3U U TeneBuAcHUs. Paguonokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPY/KAIOLIEH CPEIbI.

TexHudeckne ycTpolcTBa M NPAKTHUYECKOE NPHMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTBHI,
yIABTPAa3BYKOBasi IUAarHOCTMKAa B TEXHUKE M MEIUIMHE, pajgap, PaguONpUEMHHK, TEJIEBHU30D,
anTeHHa, Tenedon, CBU-neus.

JeMoHCcTpamun

OO6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U MTPOIOTIBHBIX BOJIH.

Kone6uorieecs: Teno Kak HCTOYHHK 3BYKa.

HaGnronenue oTpakeHus U MPENOMIICHUS MEXaHMUECKUX BOJIH.

HaGnronenue unrepdepeHunu u qudpakimy MEXaHH4eCKUX BOJH.

3BYKOBOMW PE30HAHC.



HabOmioienne CBsi3M TPOMKOCTH 3BYKa W BBICOTBI TOHA C aMIUTUTYJIOW W YacTOTOU
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JEKTPOMAarHUTHBIX — BOJH:  OTPaK€HUE,  IPEJIOMIICHHE,
noJisipu3anus, Audpakiuus, aTephepeHITHs.

Tema 3. OnrTuka

I'eomerpuueckas ontuka. [IpsMosinHeliHOE pacipocTpaHEHHE CBETa B OJIHOPOJHOM Cpeje.
JIyud cBeta. ToueUHBIN UCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbI OTpaxkeHUs cBera. llocTpoeHue H300paKeHUN B IJIOCKOM
3epKaje.

[Ipenomiienne cBetra. 3akoHBI TpeJOMJIEHUS cBeTa. AOCOMIOTHBIM  MOKa3aTesb
npenomsienus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIi yroj MOJHOTO BHYTPEHHEIO
OTpaKECHHUS.

Hucnepcus cseta. CioxkHbIi cocTaB Oenoro cseta. L[Ber.

Cobuparone M pacceuBarouiue JWH3bl. ToHkasg JuH3a. DOKYCHOE pacCTOSIHHE U
onTHYecKas cuia TOHKOM nuH3bl. [locTpoeHne n3obpaxeHuit B COOMPAIONINX U PacCEHBAIOIINX
nuH3ax. PopMysa TOHKOW JUH3BL. YBEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BomnoBas onrtuka. Wurepdepenmus cBeta. KorepeHTHblE HWCTOYHHKH. Y CIOBHS
HaONIOACHUST MaKCUMYMOB M MUHUMYMOB B MHTEPHEPEHITMOHHOW KapTHHE OT ABYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakuust cBera. [udpakinuonHas pemérka. YciaoBue HAOMIOJEHHS  TJIaBHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETA HA AU(PPAKITMOHHYIO PEIIETKY.

[Tongpuzanus ceera.

Texnuueckne yCTpONCTBA M MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jyna, (oToarmapar,
MIPOEKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, NTU(paKIIMOHHAS penIéTkKa,
MOJISIPOU L.

JeMoHCTparmu

[IpsmonuHeliHOE pacIpOCTpaHEHUE, OTPAXKEHHE U MpesioMiieHHe cBeTa. OnTuyecKue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiny crera.

Ha6mronenue qudpaknum cBerta.

Habmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ HOMOILBIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOMIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Y4eHUYeCKui IKCIIEPUMEHT, JIa0opaTOpHbIE PabOTHI

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIeNMAJILHOM TEOPHH OTHOCHTEIbHOCTH

['paHnibl MPUMEHMMOCTH KJIACCMYECKOM MexaHukd. llocTynmaTel cnenuanbHOM Teopuu
OTHOCHUTENIbHOCTH: HWHBAPUAHTHOCTh MOJYJII CKOPOCTM CBE€Ta B BakyyMe, MPUHLUI
OTHOCHUTEIIbHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHU M COKPAILEHUE JUTUHBI.

DHeprusi U UMIYJbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIbI. DHEPTUs MOKOSL.

Pa3nen 7. KBanroBasi pusnka



Tema 1. JjieMeHTHI KBAHTOBOI ONTHKHU

®otonbl. Popmyna Ilnanka cBs3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEPTUsl U UMITYIIbC
¢doToHa.

OtkpeiTne u wuccienoBanue ¢orodpdexra. Omnbitel  A. I'. CroneroBa. 3akoHbI
dorodddekra. Ypasuenue DitHmeitna aist porosddexra. «KpacHas rpanunay dpororddekra.

Hasnenue ceera. Onbith [1. H. Jlebenena.

XHWMHMYECKOE IEHCTBUE CBETA.

Texauueckre yCTpOHCTBA M NPAKTUYECKOE NpUMEHEHHe: (oTodrneMeHT, (PoToAaT4HK,
COJIHEYHast OaTapesi, CBETOIHOI.

JlemoHCTpanmu

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHET0 GoTOAIPPeEKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. CTpoenue atoma

Mogens atroma Tomcona. OmnwiTel Pesepdopna mo paccesHuto o -yactuil. Ilnanerapnas
Mozens aroma. [loctynatel Bopa. M3nydyenune u morsnouieHue (GpOTOHOB MpHU MEpPeXoje aToMa C
OJIHOTO YPOBHS 3HEpruu Ha Apyroi. Bunel cnexktpos. CrieKTp ypOBHEW SHEPTHM aTOMa BOAOPOAA.

BonnHoBsie cBoMicTBa yacTull. Bomuel ne bpoinsa. KopnyckynspHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE M BBIHYXJICHHOE U3TTyYCHHUE.

TexHuueckne yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIEKTPAJIbHBIM  aHAINA3
(criekTpockoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.

JleMoHCcTparmu

Mogenb omnbiTa Pezepdopna.

Omnpenenenre ATUHBI BOJIHBI JIa3epa.

Ha6nronenne nuHEHYaThIX CIIEKTPOB U3TyICHUS.

Jlazep.

Tema 3. AToMHOe SIAPO

DKCIepUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKpITHE PaJHOAKTHBHOCTH.
OmnsiTel Peszepdopaa no ompeneneHuio cocTaBa paJloakTUBHOrO u3inydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue painoakTUBHOCTHU Ha >KUBbIE OPraHU3MBI.

OTtkpeITHE TPOTOHA M HeWTpoHa. HykimonHas mozaens sapa [elizenoepra—lBanenko. 3apsia
sanpa. MaccoBoe uncio aapa. M30Tormsl.

Anbda-pacniaz. DJIEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacman. ['amma-uziydeHue. 3akoH
PaZOaKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Maccsl sipa.

Snepusie peakuuu. [lenenue u CUHTE3 siep.

SAnepusiii  peaktop. Tepmosaepubiii cunrte3. I[IpoGieMbl U TNEPCHEKTUBBI  SACPHOM
SHEPreTHKU. JKOJIOTUUECKUE aCTIeKThI SCPHOI SHEPTreTUKU.

DOnemeHTapHbIe YacTUllbl. OTKPHITHE TO3UTPOHA.

Metoabl HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.

dyHnameHTaIbHbIE B3auMoAeHCTBUSA. EAMHCTBO (hpr3ndeckoit KapTHHBI MUpa.

TexHudeckne yCTpONCTBAa M IPAKTUYECKOE NPUMEHEHHE: IO3UMETP, Kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.

JeMoHCcTpamun

Cu€TunK HOHU3UPYIOLINX YACTHII.

YdueHnuecKkuil 3KCrepuMeHT, JabopaTopHble paboThI

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).
Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU

Oranel pa3BUTHA acTpoHOMHUU. [IpuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHNE ACTPOHOMMH.



Bun 3Bé31H0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, IIIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHnas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHepruum ConHua W 3BE34. 3BE3ABL, MX
OCHOBHBIE XapaKTEpUCTUKU. /luarpamma «CreKkTpabHbIN KIIACC — CBETUMOCTbY. 3BE3/1bI TJIaBHOM
[IOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JJIsi  3BE3]  TIJIABHOM
nocienoBareabHOCTU.  BHyTpenHee crpoenue 3BE3n. CoBpeMEHHbIE MNPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHIIa U 3BE3/1. DTambl KU3HU 3BE3L.

Muneunsiii [1yte — nama [Nanmaktuka. [lonoxenue u npmwkenue Conuna B [anaktuke. Tumbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. Pasberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

Macmrabnast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTpPOHOMUMU.

O0o0maroniee NoOBTOpPeHUE

Ponp Qu3ukm U acTpoOHOMHUM B IKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMATBLHOU U
THYECKON cdepax JesITeIbHOCTH YelIOBEeKa, poJib U MECTO (U3MKU U acCTPOHOMHUH B
COBPEMEHHOM HayyHOW KapTuHE MHpa, poib (u3ndeckol Teopun B (HOPMHUPOBAHUU
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE MUpPa, MECTO (PU3HUECKON KapTHHBI MHpa B OOIIEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEJICTaBICHHUI O IPUpO/IE.

MexnpeameTrHblie CBSI3H

N3yuenne kypca ¢usukm 6a3oBoro ypoBHS B 11 Kiacce oCymecTBiIseTcs C y4ETOM
COJIep)KaTeIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTUKH, OHOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MeXInpeqMeTHbIe TOHSTHS, CBSI3aHHBIE C H3YYEHHEM METOJOB HAYYHOI'O IO3HAHMS:
SIBJICHUE, HAY4YHbIA (HakT, TUMoTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOPHs, HAOII0JICHUE,
9KCIIEPUMEHT, MOJIETUPOBAHNE, MOJEIb, U3MEPEHUE.

MaremaTHKa: pelieHue CHCTEMbl YPaBHEHHH, TPUTOHOMETpHUYECKHE (YHKIMU: CHUHYC,
KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIUH Ha OCHU KOOPJAMHAT, CIOXKEHHE BEKTOPOB, IMPOM3BOJIHBIC 3JIEMEHTApHBIX (DYHKIMM,
MPU3HAKY [IOJJ00US TPEYTOJIbHUKOB, OTPEAEICHUE IIOAAN INIOCKUX GUryp U 00bEMa Tell.

buosorus: snexTpudeckue SBICHUS B )KMBOM NMPUPOJE, KoJeOaTeIbHbIE ABUKEHHS B AKUBOU
IIPUPOJIE, ONITUYECKHUE SIBJICHUS B )KUBOW IPUPOJE, NCHCTBHE palallii Ha KUBbIE OPraHU3MBbI.

XUMUS: CTPOGHHE AaTOMOB M MOJIEKYJ, KpPUCTANIMYECKass CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PELIETKHU, CIIEKTPaIbHBIN aHAIn3.

I'eorpadusi: MarHuTHBIE MOJIIOCA 3€MIIM, 3AJI€KH MAarHUTHBIX PyA, (HOTOChEMKA 3eMHOM
IIOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPACEHHUH.

TexHoorus: IMHUK 3JIEKTpoIepeaad, reHepaTop MEePEeMEHHOI0 TOKa, 3JIEKTPOBUIATENb,
UHAYKIMOHHAs [e4yb, pajap, paauoNpUEMHUK, TEIEeBM30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas baTapes.

IInanupyemMble pe3yabTaThl OCBOEHHS MPOrpaMMbl Mo (PU3HKe HA YPOBHE CPeIHEr0 001Iero
o0pa3zoBaHust

OcBoenne ydyebHoro mpenmera «Dusmka» Ha ypoBHE cpefHero oOmiero o0pazoBaHUs
(6a30BBINt  ypOBEHB) JOJKHO  OOECHEYHMTh  JOCTIKEHHE  CIEAYIOIIMX  JMYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTAaTOB.
Jluunocmmnuvie pes3yibmanibl

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS ydeOHOro mpeaMera «DPusnka» MOHKHBI OTpaKaTh
TOTOBHOCTh U CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX OPUEHTALIUN, TO3UTHBHBIX BHYTPEHHHUX yOEXKICHUH,
COOTBETCTBYIOIIUX  TPAJUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIeCTBa, paclIupeHHe



KU3HEHHOTO OIbITA W OMbITA JCATEIHLHOCTH B IMPOIIECCE PEaTU3alliid OCHOBHBIX HAIIpaBJICHUN
BOCITUTATEILHOU JIEATEIILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaxaaHCKOTO BOCIIMTAHHMS:

COPMHUPOBAHHOCTh ~ TPAXKIAHCKOW TO3WIHMH  OOy4alomerocss Kak AakTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIUOHHBIX OOIICUEIIOBEYECKUX T'yMAaHUCTUYCCKHX M JIEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIILHOCTh B HMHTEpPECaxX T'PakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIHLHON OpraHU3aIliH;

YMEHHE B3aWMOJICHCTBOBAThL C COIUAIBHBIMH WHCTHTYTAMH B COOTBETCTBHH C WX
(GYHKIUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOU JESTEILHOCTH;

2) NaTPpUOTHYECKOTO BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'Pak1aHCKON MIEHTUYHOCTH, TaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSAM POCCHHCKHX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHICCKOTO ITOBEICHNS;

CIIOCOOHOCTH OIICHUBATh CUTYAITUIO W IIPUHUMATH OCO3HAHHBIC PEIICHUsS, OPUESHTUPYSICH HA
MOPaJILHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B JICATEIHHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYIIEro;

4) 5CTETUYECKOTO BOCITHUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasl 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
(hu3HYecKoi HayKe;

5) Tpya0BOrO BOCIIUTAHHUS:

MHTEpPEC K pa3luyHbIM cdepaM NpodecCHOHANBHON NeATeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3WUKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymaymIeH
npodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TFOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO W CaMO00pa3oBaHHUIO B oOnacTu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9KOJIOTMYECKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPHI, OCO3HAaHME TJI00AJIBHOIO Xapakrepa
9KOJIOTHYECKUX MPOOIIEM;

IUTAHUPOBAHUE M OCYLIECTBICHHUE JEHCTBHI B OKpYXKaloUleil cpeie Ha OCHOBE 3HAHUS
1eei yCTOWYMBOTO pa3BUTHS YEIIOBEUYECTBA,

paciiupeHre OIbITa JIEATEJIbHOCTH JKOJOTHYECKOW HAMpaBJICHHOCTH Ha OCHOBE
HMMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) LIEHHOCTH HAYYHOT'O MO3HAHUS:

chOpPMUPOBAHHOCTH ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

8) oco3HaHMe IEHHOCTH HAYYHOM JESITETbHOCTH, TOTOBHOCTD B MPOIECCE U3YUCHUS (DU3UKH
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO JeSITeNbHOCTh MHIUBUYAIbHO U B TPYIITIE.

Memanpeomemuule pe3yrbmamol
[To3HaBaTenbHBIC YHUBEPCATbHBIE YUeOHbIC JEHCTBHS
ba3oBbie moruueckue aeiCTBU:
CaMOCTOSITENIbHO  (pOpMyNIHpOBaTh W aKTYaIM3UpPOBaTh MpoOieMy, paccMaTpuBaTh &
BCECTOPOHHE;
OIIPEAENATD e JEATEIIbHOCTH, 3a1aBaTh ITApAMETPhl U KPUTEPHUU UX TOCTHKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTHU M IIPOTUBOPEUHS B PACCMATPUBAEMBIX (PH3UUECKUX SBICHUSIX;



pa3pabaThiBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YYETOM aHAIM3a UMEIOIINXCS MaTepUaTbHBIX U
HEMAaTepHUaJIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JESTEIIBHOCTb, OILEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJSAM,
OIIEHUBATh PUCKHU MOCJIECACTBUH AEATEIbHOCTH;

KOOPJAMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUSIX PEATBbHOrO, BUPTYAJIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBbie nccnenoBaTeNbCKUE JEHCTBUS

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMHU IOHATUSIMH U METOAAMH (PU3NYECKOU
HayKH;

BIIAJIETh HaBBIKAMH Y4e€OHO-HCCIIEI0BATEIBCKON W MPOEKTHOM NEeATEIHLHOCTH B 00JIacTH
(bu3uKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHHS 3aa4
(bMBUYECKOTO COICpKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO0B IMO3HAHMS;

BIIQJIETh BHJIAMHU JICATEILHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETaINH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX CUTYAIUSAX, B TOM YUCIIE MPU CO3TaHUH
y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISBJSITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTYaJIM3WpPOBATh 3a/lady, BBIJIBUTATH
TUTIOTE3Y €€ pelIeHUs], HaXOJUTh apTyYMEHTHI IS I0Ka3aTeIhCTBA CBOUX YTBEPXKICHUH, 3a/1aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;

aHAJM3UPOBATH MOJYUCHHBIC B XOJI€ PEIICHUS 3a/1a4l PE3yIbTaThl, KPUTUYECKU OLICHUBATh
WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYyTUPOBATH COOCTBEHHBIE 3a7a4H B 00pa30BaTEIBHOMN JIEATEILHOCTH, B TOM
quclie IPU U3Y4YEeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTUUECKYIO 007IaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJI€U, TIPEUIaraTh OPUTrMHAIBHBIE TIOJXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE albTepPHATUBHBIEC PEILICHUSI.

Pabota ¢ uadopmanmei:

BJIaJIETh HAaBBIKAMU MOJIy4eHUs HHDOpMAIMK (PUIUUECKOTO COACpKaHUS M3 HCTOUYHUKOB
pa3HbIX THUIIOB, CAaMOCTOSITEIbHO OCYHIECTBJIATH IOUCK, AaHAJIW3, CHUCTEMAaTH3alUI0 U
MHTEpPIpETANI0 HHPOPMAIH Pa3INYHbIX BUJIOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(POPMALIHH;

UCIOJIb30BAaTh CPEACTBA MH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pElIeHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHM3allMOHHBIX 3a7ad C COOJIIOJIEHUEM
TpeOOBaHUN HPrOHOMHUKU, TEXHUKH O€30MaCHOCTU, TUTUEHBI, pecypcocOepexeHus, TPaBOBbIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€3011aCHOCTH;

co37aBaThb TEKCThl (DU3MUYECKOTO COACpKAHMS B Ppa3NuyHbIX ¢dopMarax ¢ y4d€Tom
Ha3HaueHus uHbOpMAMU U  IIeJIEBOM  ayAUTOpHH, BBIOMpas ONTHUMAIbHYIO  (GopMy
MIPEJICTaBICHUS U BU3YyaIU3aIlHH.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE EHCTBUS:

OCYILIECTBIISATH OOIIEHHE Ha YpOKaX (PU3UKHU M BO BHEYPOUHOU AEATEIHHOCTH;

pacmno3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYallMi U CMSATYATh KOH(MIUKTHI,

pPa3BEPHYTO W JIOTUYHO H3Jaratb CBOIO TOUYKY 3PEHHS C HMCIHOJIb30BAHUEM SA3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON 1 WHINBUAYAIbHON paOOTHI;

BBIOMpPATh TEMATUKY M METOJIbl COBMECTHBIX JEWUCTBHI C Y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEN Ka)KJIOTO 4JIeHa KOJUIEKTUBA,



MPUHUMATh 1IE€JTM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTh W KOOPAUHHUPOBATH
JEUCTBUSA MO €€ JOCTMIKECHUIO: COCTABJATH IUIAH JEHCTBUM, PACHpPENENsTh POJH C YYETOM
MHEHHH y4aCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OLICHMBATh Kaue€CTBO CBOETO BKJAJA U KaKJIOTO y4aCTHHMKAa KOMaHbl B OOLIUI pe3ynbTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE TMPOEKTHI, OIICHUBATh MJIEW C TO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHBHOE CTPATETMUECKOE IMOBEACHHWE B pAa3IMUYHBIX CUTYaIUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynstuBHbIC YyHUBEpCATbHBIC YU€OHbBIE JCHCTBUA
Camoopranu3anus:

CaMOCTOSITEJIBHO OCYHIECTBJIATH I03HABATEIbHYIO AESITEIbHOCTh B 00JacCTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHUs pPAacu€THBIX M KaueCTBEHHBIX 3ajJad, IUIaH
BBINIOJIHEHUS] MPAKTHYECKOW paboThl € y4ETOM HMMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

JaBaTh OIEHKY HOBBIM CUTYaIHSIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOYTCHUN;

JieNaTh OCO3HAHHBIN BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
peuieHue;

OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUINHU B 00J1aCTH (DU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTpOJIb, SMOLIMOHAIbHBIA NHTEIUIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HaBBIKAMU MO3HABATEIbHON peieKCHN KaK OCO3HAHUS COBEPILIAEMBIX JACUCTBUN U
MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCII0JIb30BaTh MPUEMBI peIeKCHU ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATHh PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYI'UX [IPU aHAIN3€ PE3YJIbTATOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B nporuiecce 1ocTrHKEHHUS] TUYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMBbl N0 (DU3HKE IS
YPOBHSI cpelHero oouiero odpa3zoBaHHs y 0OYYarOIIUXCS COBEPUICHCTBYETCS 3MOLIMOHAIBHBIM
UHTEJUIEKT, Ipeanoiaraiomuii chopMUPOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHHUE,
BUJICTh HAMPaBICHHS pa3BUTHUsI COOCTBEHHOM SMOIIMOHATIBHOU cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOPETyJIMPOBAHHUSI, BKIFOUAOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJEHNE, CIOCOOHOCTh aAaNTUPOBATHCSA K YMOIIMOHAIBHBIM U3MEHEHUSIM U TPOSIBIISTH
TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHUBALIMM, BKJIIOYAIOLIEH CTPEMJIEHHE K JIOCTHKEHUIO 1LIeJId U YCHeXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JAEHCTBOBATH UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATUH, BKIIOYAIOUIEH CMOCOOHOCTh IMOHHMMAaTh AMOLMOHAIBHOE COCTOSHHE JAPYIHX,
YUUTBIBATh €T0 MPU OCYLIECTBICHUH OOIIEHNUs, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIMANILHBIX HABBIKOB, BKJIFOYAIONIUX CIMOCOOHOCTH BBICTPAMBATh OTHOIICHHS C APYTrUMHU
JOJIbMU, 3200 TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiath KOH(IUKTHL

IIpeomemnvie pesynbmamol



K xony oOydenus B 10 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

JEMOHCTPUPOBATh HAa TMpPUMEpax Poiib U MeCTO (PM3HKU B (POPMHPOBAHUH COBPEMEHHOU
HAay4YHOW KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHOM TEXHHKH U TEXHOJIOTUH, B IPAKTUYECKOU
JIeSATEIIFHOCTH JIIOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS N3Y4EHHBIX (U3MUYECKUX MOJICIICH: MaTepruaibHas TOUKa,
WHEepIUAIbHAS CHCTEMa OTCYETa, aOCOTIOTHO TBEPIOE TENIO, UICATBHBIN Ta3, MOJEIH CTPOCHHS
ra3oB, KUJIKOCTCH W TBEPMABIX TEJ, TOUCYHBIN IIEKTPUUCCKUN 3aps]] PHU PEIICHUN (QU3NICCKUX
3azay;

pacno3HaBaTh (PU3MYECKHUE SIBJICHHS (TIPOLECCh) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJIIPHO-KHHETUYECKOW TEOPHHM CTPOCHUS BEIIECTBA W OJICKTPOIMHAMHUKH:
paBHOMEpPHOE ¥ PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BW)KEHHE, CBOOOJHOE TMaJCHUE Tell,
JBUKCHHE TI0 OKPY)KHOCTH, MHEPIINS, B3aUMOJICHCTBUE Tell, TU(y3Hsi, OPOYHOBCKOE JBIKEHUE,
CTpOEHUE KHJIKOCTEH M TBEPIBIX TEJ, MI3MEHEHHE 00bEMA TENl NIPHU HArpeBaHUH (OXJITAKICHHH ),
TEIUIOBOE paBHOBECHE, HWCIApeHHe, KOHACHCAIWs, IUIABJICHWE, KPHUCTAUIM3AIMs, KUIICHHE,
BJIQYKHOCTh BO3/TyXa, TIOBBIIIICHHUE JIABJICHUS T'a3a MPU €0 HarpPEeBaHUU B 3aKPBITOM COCY/IE, CBS3h
MEX]ly MapaMeTpaMu COCTOSHHUSI Ta3a B H30TMpOIleccax, DJIEKTPU3alUs Tell, B3aMMOICHCTBHUE
3apsioB;

OTIMCHIBATh MEXaHWYECKOE JBIIKEHHUE, HCIOJIB3Ys (DM3MYECKHe BEIUYHHBI: KOOPIMHATA,
MyTh, MEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, MMITYIbC Tella, KHHEeTHYecKas
SHEprusi, TOTCHIMAIbHAS JHEPIHsl, MEXaHW4Yeckas pabdoTa, MeXaHW4YecKas MOIIHOCTh, MPH
OTIMCAaHWU TIPABIWIILHO TPAKTOBATH (PU3MUECKUN CMBICI UCTIOIb3yEeMbIX BEIMIMH, UX 0003HAUCHUS
U €IUHUIBI, HAXOJUTh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO (PM3MUYECKYIO0 BEIMYUHY C JPYTrUMHU
BEJTMYMHAMU;

ONHCHIBaTh M3y4YCHHBIC TEIJIOBBIE CBOMCTBA TE€JN U TEIUIOBBIE SIBJICHUS, HCIHOJIbB3YS
¢busznueckue BEIMYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpenHsAs KHUHETUYeCKash DSHEprus
Xa0THYECKOTO JBW)KEHHUS MOJIEKYJ, CpEAHEKBAJpaTU4YHAs CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOThI, BHYTPEHHSSI 3HEprus, paboTa rasa, K03(QQHUIHEHT MOJIE3HOTO ACUCTBUS TEIIOBOTO
JBUTATENS; IPU OMUCAHUM IIPABUIILHO TPAKTOBATh (PHU3UYECKHUI CMBICT UCIIOJIb3YEMBIX BEJIMYHH,
uxX O0O0O03HAYEHHUS M EIWHHUIBL, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLIUE JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYHHAM;

ONHCHIBATh M3YUEHHBIE SJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE SBIICHUS
(mporiecchbl), UCTONB3Ysd (U3NYECKUE BETUUMHBI: AJIEKTPUUYECKHUI 3apsii, 2JIEKTPUUECKOe IOoJIe,
HanpsDKEHHOCTh  MMOJIsI, TMOTEHIMAN, Pa3HOCTh IOTEHIMAIOB; IPH ONUCAHUU IPABUIBHO
TPaKkTOBaTh (PU3MUECKUN CMBICT HCIHOJB3YEMbIX BEIUYMH, HMX OO0O3HAu€HUsS U EIAUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECChl M SBICHHS, UCIHOJNB3Ys (PU3MUecKue 3aKOHbI U
MPUHIMUIBL: 3aKOH BceMHpHOro TsAroTeHus, |, |1 u 11l 3akonst HproToHa, 3aKOH coXpaHEeHHs
MEXaHUYECKOM PHEpPruH, 3aKOH COXPaHEHHUs MMITYJIbCa, IPUHIIMUII CYEPIO3UIIUN CUJI, TIPUHIIHI
paBHOMpPaBUS MHEPUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KHHETUYECKYIO TEOPHIO CTPOCHUS
BEI[ECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpEAHEW KHUHETHMUYECKOW HHEPrHMH TEIMJIOBOTO JIBHKEHUS
MOJIEKYJI ¢ a0CONIOTHOHM TeMmIlepaTypoi, MepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHHUS
AIIEKTPUYECKOTO 3apsia, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO POPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpKEHUE U YCIOBUS (TpaHUIlbl, 0071acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUIBI JEHCTBHS MAaIIUH, MPHUOOPOB M TEXHUUYECKUX YCTPOMUCTB;
pa3nuyaTth yCIOBHS X O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJTHATh OSKCIEPUMEHTHI [0 HUCCICNOBaHUIO (DM3MUECKUX SBICHUH U MPOILIECCOB C
WCIIOJIb30BAHUEM  TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TpH ITOM  (HOPMYIUPOBATH
npoOieMy/3agady ¥ TUIIOTE3y Y4eOHOTO IKCTIEpUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
00opynoBaHus, TPOBOUTE OTBIT U (POPMYIUPOBATH BHIBOIBI;



OCYILIECTBIISITh TPSAMBIE W KOCBEHHBIE HW3MEpEHHS (U3MUECKUX BEIUYHH, IMPU OTOM
BBIOMPATh ONTUMANBHBIA CIIOCOO HM3MEpPEHHs] M HCIOJIb30BaTh M3BECTHBIE METOJBI OICHKH
IIOIPEIIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH MEXKIY (PU3MUECKHMMH BETMYMHAMHE C UCTIOIb30BAHUEM TPSMBIX
M3MEPEHUH, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI IMOJIYYCHHOH
3aBHCUMOCTH (PM3UUECKUX BEIMYUH B BUJIE TAONHUIl U TpadUKOB, AeTaTh BEIBOJBI MO PE3y/IbTaTaM
WCCIICIOBAHUS;

coOmoark TpaBwia O€30IacHOTO Tpyda HpPU TPOBEICHHHM WCCICIOBAHUNA B pPaMKax
y4eOHOTO HKCHEpUMEHTa, y4eOHO-HCCIIEOBATENILCKOM M MPOEKTHOM  JEATENIBHOCTH €
WCIIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U JTaOOPaTOPHOTO 000PYAOBAHUS;

pemaTh pacy€THbIEe 3a7a4dl C SIBHO 3aJaHHOM (U3WYECKOH MOJENbI0, HCIIONb3YS
¢dbu3nveckre 3aKOHBI M MPUHIMUIIB, HA OCHOBE aHAJIM3a YCJIOBHUS 3a7adll BHIOMPATh (HU3UYECKYIO
MOJIeNb, BBIACTATh (U3NYECKHE BEITUYMHBI W (OPMYNBI, HEOOXOIWUMBIE Ui €€ pelIeHus,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH MOJyYeHHOTO 3HaUeHUS (PU3MUECKON BEINYHHEI,

pemaTh KayecTBEHHBIC 3a/1a4d: BHICTPAMBATH JIOTUYECKH HEMPOTHBOPEUUBYIO IIETIOUKY
pacCy>KJIeHUM ¢ OMOPOM Ha M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUYECKUE SIBJICHHUS;

WCTIOJIh30BATh MIPH PEUICHUN yIeOHBIX 3a/1a4 COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTUU
IV TIOWCKA, CTPYKTYPHPOBAHWS, WHTEPIPETAlMd W TPEJCTaBICHHUS Y4eOHOW W HaydHO-
MONYJSIpHON ~ MH(pOpPMAIMK, TOJIYYCHHOH W3  Pa3UYHBIX  HCTOYHHKOB, KPHUTHYCCKH
aHAJTM3UPOBAThH MOJTyIaeMyI0 HH()OPMAITHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCHHCKUX U 3apyOeKHBIX YUEHBIX-(U3HKOB B Pa3BUTHE
HayKH, 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTOJb30BaTh TEOPETHUYECKHE 3HAHWS 1O (U3WKEe B TOBCETHEBHOW IKWU3HH LIS
obecrieueHnst 6€30MaCHOCTH TP OOpaIIeHUH ¢ MPUOOPAMU M TEXHUYECKHUMHU YCTPOHUCTBAMH, IS
COXpaHEHHUS 3JI0POBbsSI U COOITIOZICHUSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPY)KAIOIIEH Cpe/ie;

paboTaTh B TPyIIE C BHITOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TNIAHUPOBATh paboTy
TPYIIBL, PAlMOHAIBHO pacClpeneNiaTh OOS3aHHOCTH W IJIAHUPOBATh  JIESATEIBHOCTh B
HECTaHIAPTHBIX CUTYAIMsIX, aJeKBaTHO OIEHMBATh BKJIAJ] KaXKIOTO M3 YYaCTHHKOB TPYIIBI B
peleHre paccMaTpUBaeMOM TPOOIIEMBI.

K koHiy oOydenust B 11 Kkiacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(OOPMUPOBAHHOCTD y O0YUAIOIINUXCS YMCHHUN:

JEMOHCTPUPOBATh Ha TpUMEpPax poJiib U MeCTO (U3UKA B (POPMUPOBAHUH COBPEMEHHOMN
HAyYHOW KapTUHBI MHUpA, B Pa3BUTHH COBPEMEHHON TEXHWKH W TEXHOJOTHH, B MPAKTHYECKOU
JeSTETbHOCTH JIFOJICH, IEJIOCTHOCTh U €IUHCTBO (PM3UYECKOI KapTHHBI MUPA,

YYUTBIBATh TPAHMIBI TMPUMECHEHHS HM3YyYCHHBIX (U3UYCCKUX MOJCICH: TOYCUHBIN
ANIEKTPUYECCKHIA 3aps], JIyd CBETa, TOYCYHBIH HWCTOYHUK CBETa, SACPHAS MOJCIbh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa MPH PEIICHUN (PU3UIECKUX 33]1a4;

pacrio3HaBaTh (U3UYECKUE SIBICHHS (IPOIECChI) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA M KBAaHTOBOW (DM3UKHU: 3JICKTPUYECKAsi MPOBOIUMOCTD, TEIJIOBOE, CBETOBOE,
XAUMUYECKOE, MAarHUTHOE JICWCTBUS TOKAa, B3aMMOJICWCTBUE MAarHUTOB, JJIEKTPOMArHUTHAsS
WHIYKINS, JOEHCTBHE MAarHUTHOTO TMIOJISI HAa MPOBOJHUK C TOKOM U JBWXKYIIMHCA 3aps,
AIIEKTPOMArHUTHBIE KOJeOaHUsl M BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHeHHe CBETa, OTpaKeHUE,
npenomiieHue, HHTepdepeHurs, audpakuus ¥ TMOsIpU3alus CBeTa, JUCHEpCUs CBeTa,
doTosnexkrpudeckuit Aapdext (hoTorddekT), cBeTOBOE NaBieHNHEe, BOSHUKHOBEHHUE JTUHEHYaTOro
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAsI U HCKYCCTBEHHAsI PaIMOAKTUBHOCTB;

OTHCHIBATh W3YYECHHBIE CBOWCTBA BelIECTBA (DMEKTPHUYECKHE, MArHUTHBIC, OMTHYECKHE,
ANEKTPUYECKYI0 MPOBOJAUMOCTD PA3NUYHBIX CPEA) U AJIEKTPOMArHUTHBIC sIBICHUs (TIPOIECCHI),
UCIONIb3YS  (pU3MYECKHe BENMYWHBI: JJIEKTPUYECKUMA 3apsij, CHJIa TOKa, JJIEKTPUYECKOE
HaMpsKeHUe, YIEKTPUUYECKOe COTIPOTHBIICHUE, PA3HOCTh MOTEHIIMAIOB, dJIEKTPOABUKYIIIAs CUIIA,
paboTa TOKa, WMHAYKIUS MArHUTHOTO TOJs, cwia Awmmepa, cuia JlopeHma, WHIYKTUBHOCTH



KaTyIIKH, SHEPTUsl AJIEKTPUYECKOTO0 W MArHUTHOTO TOJEH, MepHoJ M 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsil M CHJIa TOKa B MPOLIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX
KosebaHuid, (POKyCHOE pacCTOSIHME M ONTHUYECKas CHJIa JIMH3bL, TPU OIMHCAHUU TPABHILHO
TPAaKTOBaTh (DM3UYECKUH CMBICT HCIOJb3yEeMBbIX BEIMYMH, HX OO0O3HAueHWS W EAWHUIIB,
YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C JPYTUMH BETUYNHAMH;

ONMCBHIBATH HW3YyYCHHBIC KBAHTOBBIC SBJICHUS M TIPOIECCHI, HCHONB3Yys (U3HIECKHE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, DHEPrus U
UMIynbCc (OTOHA, TEPHOJ TOJypacrajga, SHEPTUsl CBS3M ATOMHBIX sJep, NpPU ONHCAHUH
MPaBWJIBHO TPAKTOBaTh (PM3UYECKUH CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINAE JAaHHYIO (DU3MUYECKYI0 BEIMYUHY C APYTHMHU
BEJIMYMHAMH, BBIUUCIISTH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAJIM3UPOBATh (PU3MUECKHE NPOLECCHl W SBJICHHS, HCIHOJB3Ys (PU3MUECKHE 3aKOHbBI U
OpUHOMNBL:  3akoH OMa, 3aKOHBl IOCJIEJOBAaTENIbHOIO U  MAPAJJICNIBHOTO  COEAUHEHMUS
MPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH BJIEKTPOMAarHUTHOWM  WHAYKIUMH, 3aKOH
MPSIMOJIMHENHOTO PAcHpOCTPAHEHUS! CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IMPEIOMIICHHUS
CBETa, ypaBHeHHE OHHIITeWHa a8 (GoTodPdeKTa, 3aKOH COXPAHEHMs] DSHEPruu, 3aKoH
COXpAaHEHHs UMIYIbCa, 3aKOH COXPaHEHUs »DJEKTPUUECKOTrOo 3apsijia, 3aKOH COXpaHEHUS
MaccoBOr0 4Hucia, MocTyiaarsl bopa, 3akoH pajnOaKkTUBHOTO pacraja, Mpu 3TOM pas3inyarh
CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE M YCIOBUS (TPaHUIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IeNIATh HANpaBJIE€HUE BEKTOpa MHIYKIIMM MAarHUTHOTO MOJIS MPOBOJAHHMKA C TOKOM,
cwisl AMniepa u cuisl JIopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATh SKCIIEPUMEHTHI [0 HCCIEJOBaHUIO (M3MUECKUX SBJICHUI U MPOLECCOB C
UCIOJIb30BAHMEM  TMPSAMBIX M KOCBEHHBIX H3MEpeHHil: mnpu d3ToM  (GOpMYyIUpOBATH
npobsieMy/3aaqy U TUIOTE3y Y4eOHOTO SKCTIEPUMEHTAa, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
00opynoBaHus, IPOBOAUTE OMBIT U (POPMYJIUPOBATH BHIBOIbI;

OCYILIECTBJISITh MpSIMbIE M KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEIMYUH, IPH 3ITOM
BBIOMpATh ONTUMAJBHBIA CHOCO0 HM3MEPEHHUS M HCIOJIb30BaTh M3BECTHBIE METOJABI OIICHKH
MOrPEITHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTU (PM3MUYECKUX BEIUYHMH C MCIOJIb30BAHUEM IMPSMBIX U3MEPEHUA:
IpU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJIYYCHHON 3aBHUCHMOCTH
¢busznyeckux BeIMYMH B BuAe TaOnMMI M TpapuKOB, JelaTh BBIBOJALI 10 pe3yibTaTaMm
UCCIIeIOBAHUS;

coOnrofath mpaBuia 0O€30MacHOro TpyAa MNpU TPOBEACHMM HCCIEJOBAaHMM B paMKax
y4eOHOro AKCHEPUMEHTa, Y4eOHO-HUCCIEeOBATENbCKOM M MPOEKTHOW  AESITeTbHOCTH C
MCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYIOBaHUS;

pemiate pacu€THble 3a7adyd C SIBHO 3aJaHHOM (U3WYECKOW MOJIENbI0, HCIONb3Ys
(dbuznyecKkue 3aKOHbI U MPUHIIMIIB, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4ll BHIOUPATh (HU3HUECKYIO
MOJENb, BBIACNATh (U3NYECKHE BETUYMHBI U (OPMYIbl, HEOOXOOUMbIe alsi €€ pelIeHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOTyYE€HHOI'O 3HAYEeHUsS! (PU3UUECKOM BETMUUHBI;

pelaTh KayeCTBEHHBIE 3aJaud: BBICTpAauWBaTh JIOTUYECKH HENPOTUBOPEUMBYIO LIENIOYKY
paccyXJIeHUi ¢ ONOpOl Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MIPU PELICHUN y4eOHBIX 33/1a4 COBpPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUU
IUIL TIOMCKA, CTPYKTYPUPOBAaHHWS, UHTEPHpETallid W MpPEeJCTaBIeHUs Yy4yeOHON U HaydHO-
NOMyJsApHOM  MHGOpPMalMH, TOJIYYEHHOW M3  PA3IMYHBIX  HCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBAThH MOJydaeMyr0 HH()OpPMAIIHIO;

OOBSICHATH MPUHIIMIIBI ASHCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3IuvaTh
yCJIOBHA UX O€30MaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,



NPUBOANUTH MPHUMEPHI BKJIAJA POCCUICKHX M 3apyOEeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HAyKHd, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHWS 1O (U3MKe B TOBCETHEBHOM IKU3HH IS
oOecrieyenns 0€301MaCHOCTH pU 0OpaILeHUH ¢ TPUOOPAMH M TEXHUIECKUMHU YCTPOUCTBAMH, IS
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUlei cpene;

paboTaTrh B TpyIIe ¢ BHITOJHEHUEM PAa3JIMYHBIX COIMATBHBIX POJICH, TNIAHUPOBATH paboTy
IPYNIbl, PAaLUOHAIBHO pacHpeleNsiTh O0S3aHHOCTU U IUIAHUPOBATh  JESTEIBHOCTh B
HECTaHJAPTHBIX CHUTYyalUAX, aJCKBATHO OLICHMBATh BKJIAJ KAKJIOTO M3 YYACTHHUKOB TI'DYIIIBI B
pellIeHre paccMaTpUBaEMON MTPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HaumenoBanwue pa3znenoB u teM | KomuectBo yacos OnektpoHHble (IU(POBBIE) 00pa3oBaTEIbHbIC
n/n HpOrpaMMBbI pecypcesl
Bcero| Konrponshsie |[Ipaktnyeckue
paboTbI paboTbI
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHMU S
1.1| ®usrka 1 METOIBI HAYYHOTO 2 https://m.edsoo.ru/7f41bf72
IIO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1| Kunematuka 5 https://m.edsoo.ru/7f41bf72
2.2| lunamuka 7 https://m.edsoo.ru/7f41bf72
2.3|3aK0oHBI COXpaHEHHS B MECXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMUKA
3.1| OcHOBBI MOJIEKYIISPHO- 9 1 https://m.edsoo.ru/7f41bf72
KUHETHYECKOH TeOpUH
3.2| OcHOBBI TEPMOIMHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
3.3| ArperatHsie COCTOSIHUS BemiecTBa. | 5 https://m.edsoo.ru/7f41bf72
®a30BbIE IEPEXOBI
Uroro no pazneny 24
Paznen 4. SJJIEKTPOIUHAMUKA
4.1| DrexTpocTaTHKa 10 1 1 https://m.edsoo.ru/7f41bf72
4.2| TTocTosHHBIH dIeKTpruueckuii Tok. | 11 1 1 https://m.edsoo.ru/7f41bf72
Toxu B pa3nuyHBIX cpenax
Uroro no pazneny 21
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO YACOBIIO| 66 4 4
I[MPOI'PAMME
11 KJIACC
Ne | HawmmeHOBaHHE pa3ieioB U TEM Kommgectso gacos DnexTpoHHBIE (TU(POBHIE)
wn TIPOTPaMMBI Beero Kowtponsmeie | ITpaxTideckie | obpasoBatesbHBIE PECYPCHI
paboTet paboTet
Pa3zpea 1. 9JIEKTPOJJUHAMUKA
1.1 | MaruutHOe 1oJIe€. 10 1 3  Bubnmorexa LHOK
DNeKTpOMAarHUTHAS] WHAYKIHS https://m.edsoo.ru/7f41c97c
HWroro no pasneny

Paznen 2. KOJIEBAHUS U1 BOJIHbBI

2.1 ‘MexaHqucmeH ‘ 8 ‘ BBEJIUTE ’ 1 ‘httDs://m.edsoo.ru/7f4lC970
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SIIEKTPOMArHUTHbIE KOJICOaHNUSI 3HAYEHHE
2.2 | MexaHudeckue U 5 1 https://m.edsoo.ru/7f41c97c
SIIEKTPOMArHUTHBIE BOJIHBI
2.3 | OmnTrka 9 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 22
Paszen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUY OTHOCHUTEJIbHOCTH
3.1 | OCHOBBI CIICIIUATIBHON TEOPUH 3 1 https://m.edsoo.ru/7f41c97c
OTHOCHTEILHOCTH
HUroro mo pasaeny 3
Paznen 4. KBAHTOBAS ®U3UKA
4.1 | DreMeHTBI KBAHTOBOU ONTHKH 5 https://m.edsoo.ru/7f41c97c
4.2 | CtpoeHue aToma 4 https://m.edsoo.ru/7f41c97c
4.3 | AToMHOE AP0 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 14
Paznen 5. JJIEMEHTBI ACTPOHOMHUU U ACTPOOPU3UKHA
5.1 | D1eMeHThI aCTPOHOMHUH U 6 1 https://m.edsoo.ru/7f41c97c
actpodu3uku
Wroro no pazneny 6
Paznen 6. OGOBIIAIOIIEE IIOBTOPEHUE
6.1 ‘O6o6ma}omee MOBTOPCHHE 3 ] ’https://m.edsoo.ru/7f41c97c
Hroro no paszneny 3
Peseperoe Bpems 2 ’ ’
OBIIEE KOJIMYECTBO YACOBIIO | 60 4 7
TIPOI'PAMME
INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Neri/rt Tema ypoka KonugectBo yacoB DNEeKTpOHHBIE
Bcero Kontponsabie Ipaktuyeckne | mUQpoBBIE
paboTsl paboTsl 00pa3oBaTeIbHEI
€ pecypchl
1 du3nKa — HayKa O MPUPOJIE. 1 https://m.edsoo.ru
Hay4Hble MeTOIBI TO3HAHHS /ff0c32e2
OKPY)KAIOLIEro MUpa
2 Poib 1 MecTO (HH3UKH B 1 https://m.edsoo.ru
(OpMHUPOBAHUN COBPEMEHHOM /ff0c33e6
Hay4HOM KapTUHBI MHpa, B
MPaKTHIECKON NEATEIbHOCTH
JIoaen
MexaHnYeCcKOe IBHKEHUE. 1 https://m.edsoo.ru
OTHOCHTENFHOCTh MEXaHUIECKOTO /ff0c3508
nerxenus. [lepemerenue,
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE TIPSIMOIMHEHHOE 1 https://m.edsoo.r
TIBUJKECHUE u/ff0c3620
5 PaBHOYCKOpPEHHOE TIPSIMOJIMHEHHOE 1 https://m.edsoo.r
TIBIJKEHUE u/ff0c372e
6 CroboHoe majienne. Y CKopeHne 1 https://m.edsoo.r
CBOOOJTHOTO TTAICHUS u/ff0c39cc
7 KpuBonuaeitHoe ABHXeHHE. 1 https://m.edsoo.r
JIBI>KeHne MaTepruabHOM TOYKHU 110 u/ff0c3ada
OKPY)KHOCTH
8 [TprHIMT OTHOCUTENBEHOCTH 1 https://m.edsoo.r
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Tlanunes. inepuuaibHble CUCTEMBI
orcyera. [lepBriit 3axoH HeloToHa

u/ff0c3be8

Macca tena. Cuna. I[Tpunnun
CyTNepHo3ulny cui. Bropou 3akoH
HreroToHa a1 MaTepuaIbHOW TOYKU

https://m.edsoo.r
u/ffoc3be8

10

Tperun 3axon Hetotona ais
MaTepUaIbHBIX TOYEK

https://m.edsoo.r
u/ff0c3be8

11

3aKOH BCEMUPHOT'O TATOTEHHSL.
Cuna tsoxectu. [lepas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.r
u/ffoc3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.r
u/ff0c3el8

13

Cuna tpenust. Koagdunuent
TpeHusi. Cuiia CONPOTHUBIICHUS TIPU
JBIDKEHUH TeJa B KUAKOCTH HMIIH
rase

https://m.edsoo.r
u/ffoc3f76

14

ITocTynaTtensHOe U BpanaTeabHOE
JIBIDKEHHE a0COIOTHO TBEPAOTO
Tena. MomeHT cuibl. [lneuo cuiebl.
VYcnoBus paBHOBECHS TBEPAOTO
Tena

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

15

Nmnynsc MaTepualibHON TOUKH,
CHCTEMBI MATEPUAIIBHBIX TOYEK.
Nmnysbce cuibl. 3aKOH COXpaHEHUs
uMnynbca. PeakTuBHOE ABHKEHHE

https://m.edsoo.ru
/ff0c43d6

16

PaboTa 1 MOIITHOCTb CHJIBL.
Kunernueckas sneprus
MatepHuaibHOi Touku. Teopema 00
HW3MEHEHHU KMHETHYECKOH SHEePIHU

https://m.edsoo.ru
/ff0c4502

17

IToreHunanbHas 3HEPrus.
[NoTeHumanbHas SHEPrUs ynpyro
nedopMUpPOBAaHHOW TP Y)KUHBI.
[NoTeHumanbpHast YHEPTUs Tena
BOJIM3H IIOBEPXHOCTH 3eMIIH

https://m.edsoo.ru
[ff0c461a

18

TlorennuansHble U
HENOTeHINAJIbHbIE CUIbl. CBS3b
paboThl HENOTEHIMATBHBIX CHJI C
H3MEHEHUEM MEXaHUYECKOH
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUSI MEXaHUYECKOU
SHEpPIrUu

https://m.edsoo.ru
[ff0c478c

19

JlabopatopHas paboTa
«HccnenoBanue cBI3u pabOTHI
CHJIBI C U3MEHEHHEM MEeXaHHYECKOM
SHEPTUH Tela Ha IpuMepe
pacTsHKEHHs] pE3HHOBOT'O JKI'YTay

20

Konumponvuas paboma no meme
«Kunemamuxa. Jfunamuxa. 3axomnvi
COXpPAaHeHUs 8 MexaHuKe»

https://m.edsoo.ru
[ff0c4b74

21

OCHOBHBIE TOJI0KEHUS
MOJICKYJISIPHO- KHHETHYECKOM
Teopud. BpoyHOBCKOE IBHKEHHE.

Andpdysus

https://m.edsoo.ru
[ff0c4dc2

22

Xapakrep IBHKEHUS U
B3aMMOJENCTBHUS YaCTHI] BEIIECTBA.
Monenu cTpoeHus ra3os,
JKUAKOCTEN U TBEPIBIX Tel

23

Macca monexyn. Konmuuectso
BewulectBa. [locTosHHas ABOrajpo
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24

TemnoBoe paBHOBECHE.
Temnepartypa u e€ usmepeHue.
[ITxana remnepatyp Llenscus

25 Wneanwneiii ra3 B MKT. OcHoBHOE https://m.edsoo.ru
ypaBaeHne MKT [ff0c4fde

26 AOGcoimoTHas TeMIepaTypa Kak https://m.edsoo.ru
Mepa cpeaHel KHHeTUIECKOI /ff0c511e
SHEPTUH JABHKCHHUS MOJICKYIL.

VYpaBuenue MeH/ieneepa-
Krnaneiipona

27 3akoH JlanpToHa. ["a30BbIC 3aKOHBI

28 JlabopatopHas padoTa
«HccnenoBanue 3aBUCUMOCTH
MEX/Ty TapaMeTpaMu COCTOSTHHUS
pa3peKEHHOrO ra3a

29 HW3onporiecchl B HaIHOM rase u https://m.edsoo.ru
uX rpaduyecKoe npecTaBICHHE /ff0c570e

30 BHyTpeHHsis sHeprus https://m.edsoo.ru
TEPMOIMHAMUYECKOU CHCTEMBI U /ff0c5952]
Croco0bl €€ U3MEHEHNSI.

KonudecTBO TemIoTh U paboTa.
BHyTpeHH: SHEPTrUs
OJIHOATOMHOT'O HJICATLHOrO ra3a
31 Buibl Terutonepeaaun https://m.edsoo.ru
/ff0c5¢36]

32 VY nenbHast TEMIOEMKOCTh BEIIECTBA. https://m.edsoo.ru
Kosu4ecTBO TEIoThl mpH /ff0c5¢c36
teruionepenaye. AnuabaTHbIN
mporiecce

33 IlepBblii 3aKOH TEPMOANHAMHKHA K https://m.edsoo.ru
€ro MPUMEHEHHE K M30MPOIeccam [ff0c5efc

34 HeoGpaTtnmocTh IpoIieccoB B https://m.edsoo.ru
npupozne. Bropoii 3akon /ff0c6230
TePMOANHAMUKH

35 [punrwn gevicteust u KITJ] https://m.edsoo.ru
TEIUIOBOM MAIIHHbI /ff0c600a

36 ukn Kapno u ero KI1J]

37 DKoNoru4eckue mpodiIeMbl
TEIUIODHEPIeTHKHU

38 O6o06maronmii ypok https://m.edsoo.ru
«MonexynsipHast ¢pusuka. OCHOBBI /ff0c6938
TEPMOANHAMUKHY

39 Koumponvnas paboma no meme https://m.edsoo.ru
«Monexynapuas ¢usuxa. Ocrogul /ff0c6a50
MEPMOOUHAMUKUY

40 IMTapoobpa3zoBaHue W KOHICHCAIHS. https://m.edsoo.ru
Vcriapenvie v KUICHHE [/ff0c63b6

41 AOCOIIIOTHAS ¥ OTHOCUTEIbHAS https://m.edsoo.ru
BIQKHOCTh BO3yxa. HachleHHbI#H /ff0c64d8
ap

42 Teépnoe Teno. Kpucramumyeckue u https://m.edsoo.ru
amop(dHbIe Tena. AHU30TPOIHUS [/ff0c65f0
CBOMCTB KpHcTaslioB. JKuakue
kpuctautel. CoBpeMeHHBIE
MaTepuabl

43 [TnaBeHwe U KPUCTATUTH3AIINS. https://m.edsoo.ru
VnenbpHas TEIOTA IUIABJIEHUS. /ff0c6708
CyOnmuMarnus

44 YpaBHeHHe TeIUI0BOro Oaanca https://m.edsoo.ru
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https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

/ff0c6820

45 DNeKTpU3aIUsl TeII. DICKTPHICCKUH https://m.edsoo.ru
3apsin. JIBa BUa IIEKTPUICCKUX /ffOc6bcc
3apsoB

46 [TpoBOIHUKH, AUIIEKTPUKU U https://m.edsoo.ru
MTOTYTIPOBOTHUKH. 3aKOH [ff0c6bcc
COXPaHEHHUS JJEKTPUIECKOTO
3apsa

47 BzaumonencTBre 3apsaioB. 3aKOH https://m.edsoo.ru
Kymnona. To4eUHBIH IeKTpHISCKUH /ffOc6eed
3apsij

48 HanpsxéHHOCTD IEKTPUYECKOro https://m.edsoo.ru
nosist. TIpHHIUIT CYTIEPIIO3 UK [ff0c6df2
3NIEKTPUYECKUX ToNer. JInHuu
HaIpPsLKEHHOCTH

49 PaboTa cuit 3IeKTpoCTaTU4ECKOro https://m.edsoo.ru
nosist. TTorennuman. Pa3sHocts [ff0c6f00]]
MOTEHIIHAJIOB

50 TIpOBOAHUKY U JIUDIEKTPUKU B https://m.edsoo.ru
JJIEKTPOCTATHYECKOM IIOJIE. /ff0c7018
JusiiekTpudeckasi NpOHULIAEMOCTD

51 Onexrpoémrocts. Konmencarop https://m.edsoo.ru

/ff0c7126

52 DEeKTPOEMKOCTD TIIOCKOTO https://m.edsoo.
KOH/IeHCaTopa. DHEeprusl ru/ff0c72c0
3apsHKEHHOTO KOHICHCATOpa

53 [IpuHuMn neicTBUSA U IPUMEHEHHE
KOHJICHCATOPOB, KOITHPOBAIBHOI'O
ammaparta, CTpyHHOro pUHTEpA.

DnekTpocTaTHYecKas 3aluTa.
3a3eMIiIeHHE AIEKTPOIPUOOpOB

54 ONEeKTpUUECKUI TOK, YCIOBHSA €ro
cyuiectBoBaHMs. [10CTOSHHBIN TOK.
Cuta Toka. Hampspxenue.
Comnporusnenue. 3akon Oma s
y9acTKa IIeMH

55 IMocnenoBarenpHOE, MapasienbHOe, 0.5 https://m.edsoo.ru
CMEIIIAHHOE COCTHHCHHUE [ff0c74f0
MPOBOIHUKOB. JlabopaTopHas
pabora «/3ydeHne CMEeLIaHHOTO
COCAMHEHUSI PE3UCTOPOBY

56 PaGora 1 MOIIHOCTB https://m.edsoo.ru
SIIEKTPUYECKOTO TOKA. 3aKOH /ff0c7838
Jxoyns-JleHna

57 3axoH OMa IS IOJTHON 0.5 https://m.edsoo.ru
(3aMKHYTO#) SJIEKTPHUUECKOM LETIH. [/ff0c7ae0
Koporkoe 3aMbikaHue.

JlabopartopHas pabora «/3mepeHne
OJ1C ucToyHMKa TOKa M €T
BHYTPCHHETO COPOTHBIICHHSDY

58 PesepBHbiii ypok. KonTponbHas https://m.edsoo.ru
pabora o Teme /ff0c8c56
"DnexTpoauHamMuka" /

Bcepoccuiickast npoBepodHas
pabota
59 O6o0maron il ypox https://m.edsoo.ru

«ONeKTpoIuHAMUKAY /
Bceepoccuiickas npoBepoyHas
pabora

[ff0c88be
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60

OneKTpoHHas IPOBOAUMOCTh 1
TBEPABIX METAJUIOB. 3aBUCUMOCTD
COTPOTUBJIEHUS] METAJIIIOB OT
temreparypbl. CBEpXIpOBOAUMOCTh

61

ONeKTpUUeCKUH TOK B BaKyyMe. 1
CBoHCTBa AJIEKTPOHHBIX IYYKOB

62

[TomynpoBOMHUKY, UX COOCTBEHHAS 1
Y TIPEMECHAs! POBOAUMOCTb.
CaouicTBa p—N-mniepexoa.
[TonynpoBogHUKOBBIE IPUOOPHI

https://m.edsoo.ru
[/ff0cB84ae

63

OneKTpuuecKuH TOK B pacTBOpax U 1
pacruiaBax 3JIeKTPOJIUTOB.
DJeKTpOoIUTHYECKast AUCCOIUALIHS.
DNIEKTPOIH3

https://m.edsoo.ru
/ff0c82ba

64

DNEeKTPUUECKUU TOK B Ta3ax. 1
CaMOCTOATENbHBIN U
HECAMOCTOSTEIbHBIN pa3psijl.
Monnus. I1na3zma

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

65

OJekTpudecKre Npruoopsl U
YCTPOWCTBA U UX MPAKTHYECKOE
npuMeHeHue. 1lpaBuiia TexHuku
0e30MacHOCTH

https://m.edsoo.ru
/ff0c86fc

66

KonrponbHas paboTa 1mo teme 1
«3Onektpocratuka. [TocToOSHHBIN
3JIEKTPUYECKUN TOK. TOKHU B
pa3iMYHBIX Cpeiax»

https://m.edsoo.r
u/ff0c8a8a

11 KJIACC

Ne
w/n

Tema ypoka

ITocTossHHBIE MATHUTBI U X B3aUMOJEICTBUE.
MarnutHoe none. Bekrop MarauTHON uHAYKUMHA. JInaun
MarHUTHOM HHIYKIUH

MarsuTHOe 1oJie MPOBOAHUKA ¢ TokoM. OmbIT Jpcrena.
BsaumozneiicTBue NpoBOJHUKOB C TOKOM

Jlaboparophast pabora «/3yueHne MarHuTHOTO TOJIst
KaTYIIKH C TOKOMY

Bcero

Kontponbusie

KonnuecTBo yacoB

paboTsr

[IpakTuueckue
paboThI

JeiicTBre MarHUTHOIO NOJIS1 HA MPOBOJAHUK C TOKOM.
Cuna Amnepa. Jlaboparopnas padora «MccnenoBanue
JEUCTBUS MIOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM»

JeiicTBre MarHUTHOIO MOJISl HA ABMXKYILLYEOCS
3apspkeHHyro yactuiy. Cuna Jlopenma. Pabora cuisl
Jlopenna

DrexkrtpoMaruuTHas nHayKius. [ToTok BekTOpa
MarauTHOH nHAyKnuu. DJ]C nHnyknnn. 3akoH
3JIEKTpOMarHuTHOW uHAykuuu dapanes

JlabopaTopHas pabota «VccrnenoBanue sBICHUS
SJIEKTPOMArHUTHON MHITYKLIFH

WNunykruBHOCTH. SIBIeHne camonmHayknuu. DJ1C
CaAaMOMHAYKIMU. DHEPrHsi MATHUTHOTO TOJISl KATYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE ITOJIe

Texamueckue YCTpOﬁCTBa " UX MIPUMCHCHUC!
TIOCTOAHHBIC MarHUTHI, DJICKTPOMAarHUTHI,
OJICKTPOABUIATCIIb, YCKOPHUTCIN 3JICMECHTAPDHBIX YaCTHII,

DIEKTPOHHBI¢
o0pa3zoBaTelbk

https://m.edsoo.ru

https://m.edsoo.ru
https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru
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WHAYKOUOHHAA e4b

10

Oo6o0mraronuii ypok « MarHUTHOE TIOJIE.
DIEKTPOMATHUTHAS MHITYKIIUSI

https://m.edsoo.ru

ff0cab82]

11

Koumponvuas paboma no meme «Maenumnoe norne.
Dnexmpomacnumuas uHOYKyusi»

https://m.edsoo.ru

ffOcad58]

12

CBo0OoHBIE MeXaHnueckre konedbanus. ['apmMoHndeckne
KoneOaHus. Y paBHEHHE TAPMOHNYECKUX KOIEOaHMUH.
[IpeBpaiueHue sHEPrun

https://m.edsoo.ru

ffOcaf06]

13

JlaGopatophast pabora «/ccnenoBaHre 3aBUCHMOCTH
MepHo/Ia MajIbIX KOJeOaHuii Ipy3a Ha HUTH OT JUTHHBI
HHUTH M MacChl TPy3a»

14

KonebarenbHbd KoHTYp. CBOOOJHEIE
AJIEKTPOMarHUTHBIE KOJIeOaHHs B HICaTbHOM
KoJie0aTenbHOM KOHTYpe. AHAJIOTUSI MEXKIY
MEXaHUYECKHUMU U AJIEKTPOMAarHUTHBIMU KOJIEOaHUSIMU

https://m.edsoo.ru

f0ch820]

15

16

17

18

19

20

21

22

23

®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B
U/ieaJbHOM KOJI€0aTeNbHOM KOHTYpE

[pencraBieHue o 3aTyXarOIMX KOIEOAHHSIX.
BeiHyXIeHHBIE MeXaHH4Yeckue Konebanus. Pe3oHaHc.
BbIHYXIEHHBIE JIEKTPOMAarHUTHBIE KOJIEOaHusI

ITepemennbr Tok. CHHYCOHJANBHBIM IEPEMEHHBIN TOK.
MoIHOCTb NEPEMEHHOI0 TOKA. AMIIUTYAHOE U
JEUCTBYIOLIEE 3HAYEHNE CUIIBI TOKA U HAIIPSHKEHUS

Tpauchopmarop. [Ipoussoacrso, nepenava u
NOTpedIIeHUE 3IEKTPUIECKON SHEPTUH

YCTpOICTBO U IPAKTUYECKOE IPUMEHEHUE
JIEKTPUUECKOr0 3BOHKA, T€HEpPaTopa MEPEMEHHOr0 TOKa,
JIMHUM 3JeKTporepenay

DKOJOrM4ecKUe PUCKH IIPU IIPOU3BOJICTBE
anekTposHeprun. KynbTypa ucnons3oBanus
JIEKTPO’HEPTHHU B TIOBCEAHEBHOH KHU3HU

MexaHu4ecKre BOJIHBI, YCIOBUS PacIipOCTPaHEHUS.
ITepnoa. CxopocTs pacnipocTpaHEHUs U AJIMHA BOJIHBI.
ITonepeunsle 1 NPOXOIbHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

DJIeKTPOMAarHUTHBIE BOJHBI, UX CBOMCTBA M CKOPOCTb.
[lIxana 31eKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

ffOch9c4]

ffOchb86

ffochd34

ff0cc324]

ffOccab4]

ffOcccOc]

ffoccfe0]

24

IIpuHuMIBI paguocBs3u U TeneBuacHus. Pa3sutue
CpencTB cBA3U. Pannonokanus

25

Konmponvuas paboma «Konebanus u 6011 »

https://m.edsoo.ru

ff0cc618]

26

[IpssmMonuHeEtHOE pacpoCTpaHEHHE CBETA B OJTHOPOIHOM
cpene. ToueuHslil ncTouHUK cBeta. JIyd cBera

https://m.edsoo.ru

ff0cd350

27

OtpakeHre cBeTa. 3aKOHBI OTPAKEHHS CBETA.
[ocTpoerne n300paKeHNH B TUIOCKOM 3epKaje

https://m.edsoo.ru

ffOcd4e0]

28

IIpenomnenue cBeta. IlonHoe BHyTpeHHEE OTpaXKEHHE.
[IpenenbHbIM yroi MOJTHOrO BHYTPEHHETO OTPAXKEHH

https://m.edsoo.ru

ffOcd7f6]

29

JlabopaTopHas pabota «3mepenue mokasaremns
TIPENIOMIICHHS CTEKIIa

https://m.edsoo.ru

ffOcd67al

30

JIunzer. [octpoenne nzobpaxennit B mua3ze. Popmyna
TOHKOU JINH3BL. Y BEIMYEHHE JTHH3bI

https://m.edsoo.ru

ffOcddle]

31

JlabopaTopHas pabota «ccienoBanue cBOMCTB
n300paKeHUH B JIMH3AX»
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32

Hucnepcus cBera. CiioxkHBIH cocTa Oenoro ceta. L[er.
JlaGopaTopHas pabota «HaOnroieHre AUCTICPCHH CBETaY

33

Wnrepdepennns ceera. [ndpaxnus cera.
Judpaxumonnas pemérka

https://m.edsoo.ru

ffOced22]

34

HOHepe‘IHOCTB CBCTOBBIX BOJIH. Honﬂpmaum{ CB€Ta

https://m.edsoo.ru

ffOcf02¢e]

35

Onruyeckre NpuOOPHI U YCTPOHCTBA U YCIOBUSA UX
6€3011acHOr0 IPUMEHEHU S

36

rpaHI/IIH)I MIPUMCHHUMOCTHU KJIaCCUYECKOW MEXaHUKH.
HOCTyJ'IaTBI CHeHI/IaJ'ILHOI/f TCOpPHUU OTHOCUTCIIBHOCTHU

https://m.edsoo.ru

ff0cf862]

37

OTHOCUTEILHOCTh OJHOBPEMECHHOCTH. 3ameieHue
BPEMCHHU U COKpAICHUEC TJIMHBL

https://m.edsoo.ru

ffOcfad2]

38

3Hepmﬂ 1 UMITYJIbC peJ'IHTI/IBI/ICTCKOI/f HaCTULHI. CBs3b
Macchal € 3HepFI/IeI/IVI/I HUMITYJIbCOM. 9Heprm[ ITOKOA

https://m.edsoo.ru

ffOcfc68]

39

Konumponvuas paboma « Onmuxa. Ochoebl cneyuaibHou
meopuu OMHOCUMENbHOCUY

https://m.edsoo.ru

ffOcf610]]

40
41
42
43
44
45
46

47
48

49

®otonsl. Popmyna [InaHka. DHEprus U UMITYJIbC
¢dorona

OtkpeiTHe U ucenenosanue Gororddexra. OnbiTel A. T
CroneroBa

3akonsl horoddhdexra. YpaBHeHHe DUHIITEHHA IS
¢doroaddexra. «Kpachas rpanuiia» horospdhexra

Hasnenue ceeta. Onbite I1. H. JIebeneBa. Xumuueckoe
JIEWCTBUE CBETA

TexHuueckue ycTponcTBa U MPAKTUUECKOE IPUMEHEHUE:
¢dorosrnemeHT, HOTONATUHK, COTHEUHAst OaTapes,
CBETOIHON

Pemenne 3ama4d no reme «DjIeMEHTH KBAHTOBOU
OIITHKI

Mopnenb atoma Tomcona. Onbitel Pesepdopaa mo
paccesiHuto o-dactuil. IlnanerapHas Mozens atoma

IToctynater bopa

W3ny4eHue u norsomenue (OTOHOB MPH MEpexoie
aTOMa C OJTHOI'0 YPOBHS SHEPIUM Ha Apyroil. Buasl
CIEKTPOB

Bonnossle cBorcTBa yactuu. BonHel ne bpouis.
KopmyckynsapHo-BoHOBOH nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE H3JIydCHHUE

https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
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50

OtkpsiTre paanoakTuBHocTH. OmnbiTel Pesepdopaa mo
OIPENIENICHUIO COCTaBa PAANOAKTHBHOTO U3ITYYEHHS

https://m.edsoo.ru

ff0d0fd2]

51

CsouictBa anbda-, 6eta-, raMmma-u3IydeHus. Briusaue
PaIroOaKTHBHOCTH Ha )KUBBIE OPraHU3MEI

52

OTkpbITHE TIPOTOHA U HeUTpoHa. M3oTombl. Anbda-
pacmaj. DIeKTPpOHHBIX U MIO3UTPOHHBIA OeTa-pacia.
l'amma-uznyuenue

https://m.edsoo.ru

ff0d1162

53

OHeprust CBSA3U HYKJIOHOB B siipe. SlnepHble peakiyn.
Anepubir peaktop. [IpoOiemMbl, IEPCIIEKTHUBEL,
9KOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKN

https://m.edsoo.ru

ff0d1356

54

Konmponvuas paboma no meme «Keanmosas gusuray

55

OneMmeHTapHBIE YaCTHUIBL. OTKPHITHE TO3UTPOHA.
Merto/p! HAOTIONCHNS ¥ PETHCTPALINH JIEMEHTAPHBIX
yactull. Kpyriuslit cron «®yHnaMeHTalbHbIE
B3anMopercTBus. EnnHCTBO pU3ndecKor KapTHHBI
MHUpay

https://m.edsoo.ru

ff0d0e38
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56 |Oransl pa3BuTHs actpoHoMuu. [TpuknaaHoe u 1
MHPOBO33pEHUECKOE 3HAUEHHE acCTpPOHOMUM. Bun
3BE3qHOr0 Heba. Co3Be3us, ApKUE 3BE3/IbI, TUIAHETHI, UX
BuanMoe nsrkenne. ComHeunas cucrema CorHie.
Conneunast aktuBHOCTh. VicTrounuk sueprun ConHIa u
3BE3 ]

57 | 3BE31bI, NX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI ITaBHOU | 1
MOCJIe10BAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBbIe IIPECTaBICHUS O IPOUCXOXKACHUH U
spomonuy CoHIA U 3BE3]1

58 |Muneunsd [1yre — Hamia [anaktuka. [lonoxxenue u 1
nerxenne Comnia B [anaktuke. ['anaktuku. UepHoie
JIBIPBI B SIIPax TFaJIAKTHK

59 | Bcenennas. Pa3zoeranue ranakruk. Teopus bonbmioro 1
B3pbIBa. PenmukroBoe n3aydeHue. MeraranakTHka
60 |Hepemiennsie mpo0OIeMbl aCTPOHOMHUH 1
OBIIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 7 ‘

I[To y4yeOHOMY TUTaHY B KJaccax MEIUIIMHCKOTO U COIMAJIBLHOTO HANpPaBICHUS
MpeaycMOTpeH 1 Wac B HEJEno, MPH 3TOM BO3HHUKAeT HEOOXOIUMOCTh OOBEIMHCHUS TEM,
paccuMTaHHBIX M3HAYaJbHO Ha OOJblllee KOJIUYECTBO BpeMeHM (2 yaca B HENEN0). ITO
00yCIIOBJICHO crielu(prKOil y4eOHOTO MpoIiecca U OTPAHNYCHHOCTHIO BPEMEHHBIX PECYPCOB.

Takum 00pa3zom, 00beIMHEHUE TEM IPEIIOJIaraeT CISAYION[YI0 METOJUKY OpTaHH3aIHH
3aHATUI:

TeMaTU4ecKoe IJIAHUPOBAHUE CTPOMUTCS TaKUM OO0pa3oM, 4TOOBI KaK[gash Tema OXBaTblBajia
MaTepua, npeAHa3HaueHHBIN paHee Uil IByX YPOKOB;

KOHLIEHTpAllMs BHUMAaHMS YydYallUXcs JOJDKHA TPOMCXOJMUTh HA KIIOYEBBIX TMOHATHSIX H
BAYKHEHIIINX acTeKTax U3y4yaeMoTro MaTepuaa;

YUHTEIb OpraHu3yeT 3aHATUS C MPUMEHEHHEM METOJIOB AaKTHUBU3AllMM MO3HaBaTEeIbHOMN
AKTUBHOCTH OOYYaIOLIUXCS, HCIOJB3YS HArjsiHble IOCOOHUS, JEMOHCTpAllMd OIbITOB U
naboparopHble pabOThl, HampaBlIeHHbIE Ha (OPMHUPOBAHUE LEIOCTHOTO MPEACTABICHUS O
(bu3NYECKUX ABJICHUSAX U 3aKOHAX MPUPO/IBL.

O6benuHeHre TeM Mo3BoJsIeT d(P(HEKTUBHO OPraHU30BaTh YUEOHBIN MPOIECC, COXPAHSS
OamaHc MeXIy TIyOMHOW H3ydyeHHUs Marepuala U JOCTYIMHOCTBIO H3JI0KEHHS, CHOCOOCTBYA
Pa3BUTUIO UHTEpECA JTUIEHCTOB K U3YUEHUIO HAYKU (DUBHUKH.

IIpoBepsiemblie TPeOOBAHUSA K Pe3yJbTATaM OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpamMMbl

10 kaace

Konx nposepsiemoro
pe3yJbTara

IIpoBepsieMble NpeMeTHBIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOI 00pa3oBaTeIbHOMH NMPOrpaMMbI
Cpe/iHero o01Iero 06pa3oBaHus

10.1

JleMOHCTpHUPOBATH HA MPUMEPAX POJIb H MECTO (PH3UKH B (POPMUPOBAHUN COBPEMEHHOIN HayTHOU
KapTUHBI MUPA, B Pa3BUTHN COBPEMEHHOHN TEXHUKH M TEXHOJIOTHH, B TIPAKTUIECKOH NI TETbHOCTH
Joaen

10.2

Y4unTHIBaTE TPAHWIBI NPUMEHEHHS W3YYEHHBIX (DU3MUECKMX MOJEIel: MaTepHanbHas TOYKa,
WHEpIanbHasl CUCTeMa OTCcYETa, aOCOMOTHO TBEPAOE TENIO, MICANBHBIA Ta3; MOACTH CTPOCHHS
ra30B, JXUAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN IEKTPHUCSCKIH 3apsi — MPH PEIMICHUN (YU3HIECKUX
3a1a4

10.3

Pacrio3naBaTh (hpuzmyueckue siBIEHUS (IPOIECCh) M OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYISIPHO-KMHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U AIEKTPOAUHAMHKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE IIPSAMOJIMHEHHOE MBIKEHHE, CBOOOJHOE TAaJeHHE TeJN, JBWKEHHE II0
OKPY)KHOCTH, HHepuusi, B3amMmozeicTBue Tten; auddys3usi, OPOYHOBCKOE ABIKEHHE, CTPOCHHE




Kon nposepsiemoro
pe3yJbTaTa

IIpoBepsieMmble peAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTeJIbHOMH NPOrpaMMbl
cpeaHero 0011ero 00pa3oBaHus

)KI/II[KOCTGﬁ u TBépZ[LIX TECJI, UI3AMCHCHUC 00BéMa Ten IIpyu Harpe€BaHuu (OXJ'Ia)K,HeHI/II/I), TCIIJIOBOC
PaBHOBECHUEC, HCHAPCHUEC, KOHACHCAIUA, IUIABJICHUC, KpUCTAJIIM3alyd, KUIICHUC, BJIAXJKHOCTbH
BO31yXa, MNOBBLIMICHUC AABJICHWA Tr'a3da IPU €ro Harp€BaHWMW B 3aKPBITOM COCYJIC, CBA3b MCKAY
napaMeTpaMi COCTOSHUS ra3a B U30IPONECCCAX; DJICKTpU3alus TCJ, B3aHMOHeﬁCTBHe 3apsA10B

10.4

OnuceiBaTh MEXaHUYECKOE JABWIKCHHEC, HCIIOJIb3Ys q)HBquCKI/Ie BCJIMYMHBI: KOOpJAWHATA, MYTh,
nepeMelICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TeEJjia, CHUjia, UMITYJIbC TE€Jla, KUHECTUYCCKAasA SHCPTUA,
NOTCHIIMAJIbHAA SHCPTUA, MCXaHUYCCKasA pa60Ta, MCEXaHNMYECKasd MOIIHOCTL; IMPU OIMMCAHWUU IIpa-
BWIBHO TPAKTOBATH (l)PI3PI‘IeCKPII>i CMBICJT UCTIOJIBb3YEMbIX BCJIIMYWH, UX 0003HaYEeHHS U CIUHMUIIbI,
HaXOJUTh (l)OpMyJ'H:I, CBA3BIBAIOIINEC TaHHYIO (I)I/I3I/I‘IGCKyIO BCJIMYMHY C APYI'UMU BCIIMYMHAMU

10.5

OnuchiBaTh U3y4YCHHBIC TEIUIOBBIC CBOMCTBA TEN M TCIUIOBBIC SBJICHUS, MCIONB3YS (pU3MYCCKHE
BEJIMUMHBI: JIaBJICHUE Ta3a, TeMIlepaTypa, CpelHss KUHETUYeCKass OHEPrusi XaoTHUYeCKOro
JIBIKEHHSI MOJIEKYJI, CpEeIHEKBaIpaTHUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TETUIOTHI, BHYTPEHHSS
SHeprus, pabora raza, K03()(UIMEHT MOJIE3HOT0 JICHCTBHS TEILUIOBOTO JBUTATENS; TIPU OMHCAHUH
NPaBUJIBHO TPAKTOBATh (DU3MYCCKUN CMBICT KCIOIB3YEMbIX BEIWYHMH, WX OOO3HAUCHHS H
CIMHUIIBI, HAaXOAWTh (OPMYJNBI, CBS3BIBAIOIINE MAHHYIO (DU3MUYCCKYIO BEIMYMHY C JIPYTUMH
BeJTMYMHAM

10.6

OnuceiBaTh H3Yy4EHHbIE JIEKTPHUUECKHE CBOICTBA BeLIECTBA M JJEKTPUUECKHE SBICHUS
(porecchl), MCHONB3ysl (U3NUECKUE BEIUYHMHBI: JJICKTPUUECKHH 3apsii, JICKTPUYECKOe IoJe,
HaHpﬂ)KéHHOCTb ImoJjiA, MOTCHIHAJI, Pa3sHOCTb IOTCHIUAJIOB; MPH OIMMCAHWU IPaBUJIbHO Tpak-
TOBAaTh ¢)H3H‘ICCKHﬁ CMBICJT UCHOJIB3YEMBIX BEIWYHH, HUX 0603Haqum{ N CSAUWHULBI; YKa3bIBaTb
q)OpMyJ'IbI, CBA3BIBAIOIINE JaHHYIO d)I/ISI/I‘IeCKyIO BCJIMYHMHY C APYTUMHU BEININHAMU

10.7

AHAJIM3UPOBATH (bI/IBI/I‘-IeCKI/IC IIPOLUECCHI U SIBJICHHUS, UCIIOIb3Ysl q)HSI/I‘JeCKI/Ie 3aKOHBI U TPUHIUIIBI:
3akoH BcemupHoro tsarorenus, |, Il u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHUS MEXaHUUCCKOU
OHEPIruy, 3aKOH COXpaHCEHUsS HMIIYyJIbCa, MPUHIUII CYNEPIIO3UIUU CUJI, NPUHIHUII PAaBHOIPABUA
MHEPLUAIbHBIX CHCTEM OTCUYETa; MOJEKYIAPHO-KMHETHYECKYI0 TEOpUIO CTPOCHHUs BEIIECTBa,
ra30Bble 3aKOHBI, CBS3b CPEIHEH KHHETMYECKOW SHEPrHU TEIUIOBOIO IBIKEHHS MOJEKYT C
a0CONIOTHOH TeMIlepaTypoi, MepBbIi 3aKOH TEPMOIMHAMUKH; 3aKOH COXPAHCHUS IEKTPUIECKOT0
3apsna, 3akoH KymoHa;, @Ipu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOe BRIPAKEHHE U YCIOBHS (TPaHMILIBL, 00JIACTH ) PUMEHHUMOCTH

10.8

OOBSICHATE OCHOBHBIE MPHHLUIBI JEHCTBHUSA MAlIKH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3-
JMYaTh YCIOBHS MX 0€30MaCHOr0 MCHOJIB30BAaHMS B IOBCEIHEBHOMN KU3HH

10.9

BBINONHATS 3KCHEPUMEHTHI 110 HMCCIEAOBAHMIO (DU3MUYECKUX SBJICHUH M IPOLECCOB C HCIIONb-
30BaHMEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHH; HpH 3ToM (OpMYIHpOBATh MpodieMy (3amady)
U THIIOTE3y y4eOHOro SKCIIEpHUMEHTa, COOMpAaTh YCTAHOBKY W3 NPEMIOKEHHOTO 00OpYHOBaHM,
IIPOBOJMTH OIIBIT U (DOPMYIHPOBATH BHIBOIBI

10.10

OcymmecTBIATh NMpsAMbIE W KOCBEHHBIE M3MEPEHHS (M3WYECKUX BENMYHMH;, IIPH 3TOM BBIOUpATh
ONTHUMAJIBHBIA CIIOCOO M3MEPEHUs] U HCIIONIb30BAaTh W3BECTHBIE METOIBI OLEHKU IMOrPELIHOCTEN
HU3MEPEHUI

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAY (H3NYECKUMH BEIMYMHAMH C UCIIOJIB30BAaHUEM IIPSIMBIX
W3MEpEeHnH; TPH 3TOM KOHCTPYMPOBAaTh YCTaHOBKY, (PMKCHPOBATH DPE3yNbTaThl IOIydE€HHOMN
3aBUCUMOCTH (PU3MUYECKHMX BEJIMYMH B BHJE TaOIHI[ ¥ rpa(UKOB, eJaTh BHIBOIBI IO Pe3yabTaTaM
HCCIIEJOBAHNS

10.12

Cobmronate mpaBmiia 6€30MacHOrO TpyAa IPU MPOBEIACHUH HCCIENOBAHWN B paMKax ydeOHOTO
9KCIIEPHMEHTa, y4eOHO-HUCCIIEI0BATENBECKON M IPOSKTHOH JEATENFHOCTH C HCIOIb30BaHUEM
M3MEPHUTENBHBIX YCTPOUCTB M 1ab0opaTOpHOro 000pyAO0BaHUS

10.13

Pemate pacu€rHble 3aJaudl C SBHO 33JaHHON (DU3MUYECKON MOJENBIO, HUCIONb3ys (pu3nveckue
3aKOHBI M TIPHHIWIIBI; HA OCHOBE aHAJIM3a YCJIOBHUS 3a/add BBIOMPATh (PU3NYECKYI0 MOJIEIb,
BBIICNATh (PU3MYECKWE BEIWIMHBI W (DOPMYIBI, HEOOXOXMMBIE AT €€ pelIeHHs, MPOBOIUTH
pacyéThl ¥ OLICHUBATh PEATHHOCTh MOJIYYSHHOT0 3HAYCHUSI (PU3NIECKOI BENUIHHBI

10.14

Pematp KauyecTBEHHBIC 33/Ja4d: BBICTPAWBATh JIOTHYECKH HENPOTHBOPEUUBYIO IEMOYKY
paccyX/IeHni ¢ onopoi Ha M3yUCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUCCKUE SIBIICHUS

10.15

Hcnonp30BaTh NMpH pelIeHnn y4eOHBIX 3a7ad COBPEMEHHBbIE MH()OPMAIMOHHBIE TEXHOIOTHH IS
TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAMN U TPEICTaBICHU ydeOHONH M HayIHO-IIOMYJISIPHOM
nHpOpManMK, TONYyYEHHOH W3 pa3iWYHBIX HCTOYHHWKOB, KPHUTHYECKH AaHAIN3HUPOBATH
TIOTY9aeMyr0 HH(pOpMaIHIo

10.16

[IprBOAMTH TIPHUMEpPHI BKIIAJa POCCHHCKUX W 3apyOEKHBIX YUYEHBIX-(DM3HKOB B pa3BUTHE HAYKH,
00BsICHEHHNE TIPOLIECCOB OKPYIKAIOIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHUI




Kon nposepsiemoro
pe3yJbTaTa

IIpoBepsieMmble peAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTeJIbHOMH NPOrpaMMbl
cpeaHero 0011ero 00pa3oBaHus

10.17

Hcnonn3oBath TCOPCTUICCKHUEC 3HAHUA 110 (1)I/I3I/IK€ B TIOBCEIHCBHOM JKHM3HU IS obecrieueHus
0e30MacHOCTH apu O6paHIeHI/II/I C HpI/I60paMI/I 1 TCXHUYCCKUMHU YCTpOﬁCTBaMH, I COXPAaHCHUS
3J0POBbA U CO6J'IIOI[eHI/I$I HOPM 3KOJIOTMYCCKOro MMOoBCJACHUA B oxpymafomeﬁ cpeac

10.18

Paborate B Tpymnme ¢ BBIIOTHCHUEM pA3IHUYHBIX COIMAJIBHBIX POJICH, IUIAHHPOBATH PabOTy
TPYIIIBI, PAIMOHATBFHO PaClIpeneaTh O0S3aHHOCTH W IUIAHUPOBATH JIEITCIBHOCTh B HECTaH-
JAPTHBIX CHUTYAIUsX, aJICKBaTHO OIICHUBATh BKJIAJ KAXKJIOTO W3 YUYACTHHKOB I'PYIIIBI B PEIICHUE
paccMaTpuBaeMOon IPOOJIEMBI

11 KJ1accC

Kon npoBepsiemoro
pe3yJbTara

IIpoBepsieMble MpeMETHBIE PE3YJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
CpeIHero o61ero 0Gpa3oBaHmsi

111

JleMoHCTpHUpOBaTh Ha IPUMEPAX POJIb U MeCTO (PU3UKH B (POPMHUPOBAHUN COBPEMEHHOH HAayIHOM
KapTUHBl MHpPa, B Ppa3BUTUM COBPEMEHHOW TEXHHUKM U TEXHOJOTMH, B MpPaKTUYECKOH
JIeATENIHOCTH JIF0JIeH, IEeJIOCTHOCTh U €IMHCTBO (PU3NUECKOW KapTHHBI MHUpa

11.2

Y4uuTeIBaThH T'paHUlbl NPUMCHCHUA N3YYCHHBIX (l)I/I3I/I‘IeCKI/IX MO}IeJ’IeﬁI TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ
3apsaq, dA€pHad MOACIb aTOMa, HYKJIOHHAsA MOJAC/Ib aTOMHOrO sA/pa npu peliCHUU (l)I/ISI/I‘IeCKI/IX
3aJga4

11.3

PacnoznaBate (u3nueckue sBIEHHS (TPOIECCHI) M OOBSACHATH HMX HAa OCHOBE 3aKOHOB
SIIEKTPOJJMHAMUKE W KBAHTOBOW (DU3HKH: DIICKTPHUYECKasl MPOBOIMMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYCCKOEC, MAarHuTHOC lleﬁCTBI/Iﬂ TOKa, BSaHMO}IeﬁCTBHe MAar"HuToB, OJJICKTpOMAarHuTHas
MHIYKIUS, JOEHCTBHE MAarHUTHOTO OIS Ha MPOBOJHMK C TOKOM U JIBWXKYIIHWICS 3apsn,
3JIEKTPOMATHUTHBIE KOJICOAHMSI U BOJHBI, MPAMOIMHEHHOE PACTIPOCTPAHEHHE CBETA, OTPaXKEHHUE,
npenomiieHne, uHTepdepeHuns, Audpakuus ¢ TONIpH3alMs CBeTa, JAWCIIEPCUsl CBETa,
¢doroanexrpuueckuii d3dpdexr (poroaddexr), cBeToBOE NaBlieHUE, BOZHUKHOBEHHE JIMHEHYATOrO
CIICKTPa aToMa BOJOPOJA, €CTECTBEHHAs! M MICKYCCTBEHHAsl paJlHOaKTHBHOCTh

114

OmnuceiBaTh U3y4EHHbIE CBOMCTBA BELIECTBA (JEKTPUUECKHE, MArHUTHBIC, ONTHYECKHE, SJIEKT-
PHYECKYIO IIPOBOAMMOCTb PA3MYHBIX CPEJ) WU 3JIEKTPOMAarHUTHBIEC SIBIEHMs (TIPOLECCHI), HC-
HoNb3ys (pU3NUEcKre BEIMYMHBL: HJIEKTPUUECKUH 3apsi, CHIa TOKa, JIEKTPUYECKOEe HaNpsHKEHHE,
JJIEKTPUYECKOE CONPOTUBIICHUE, pa3HOCTh moTeHimanoB, JJIC, pabora ToKa, HHIYKIHA
MarHUTHOTO TMons, cuiaa Awmmepa, cuia JlopeHa, HHIYKTUBHOCTb KaTYIIKH, OSHEPrUs
JIEKTPUYECKOTO M MATHUTHOTO TIOJIeH, IIEPHOJ U YacToTa KoinebaHui B KoneOaTeIbHOM KOHTYPE,
3aps] M CHIa TOKa B IPOIECce TapMOHMYECKHX JJIEKTPOMarHUTHBIX KoneOaHui, (OoKycHoe
paccTosHHE M ONTHYecKas CHIa JIMH3BI;, NPU OIMCAHUHM HPABHIBHO TPAKTOBATh (DHU3MYECKUH
CMBICII HCIOJBb3YEMBIX BEIMYMH, WX OOO3HAYEHWs M eIMHHLBI; YKa3bIBaTh (HOPMYIIHL,
CBSI3BIBAIOINHE JAaHHYIO (PH3MUYECKYIO BEIMYHHY C IPYTUMH BEIUYHMHAMHU

115

OmnuceBaTh W3ydeHHBbIE KBAHTOBBIEC SIBICHUS M MPOLECCHI, HCIONb3YSd (PU3MUECKHE BENUYUHBL:
CKOpPOCTB JJICKTPOMAarHUTHBIX BOJIH, JUTHA BOJIHBI M YaCTOTa CBETA, SHEPTHs U MMIIYJIbC (OTOHA,
NeproJ HONypacrazia, SHEPrus CBSA3M aTOMHBIX sifiep; IPH ONUCAHWU TPAaBHIBHO TPAaKTOBAThH
(M3HYECKHIl CMBICI UCTIONB3YEMbIX BEIUYHH, HX 0003HAUYEHNUS U €ANHHMIIBI; YKAa3bIBATh (hOPMYJIbL,
CBSI3BIBAIOINIE JaHHYIO (DM3MYECKYIO BEMYHMHY C APYTHMH BEIMYMHAMH, BBIYUCIATH 3HAYCHHE
(hU3UIEeCKOi BETHMIITHBI

11.6

AHanmuM3upoBaTh (U3NUECKHE MPOLECCHl M SBICHHS, HCIONB3Yyd (H3HYECKHe 3aKOHBI U
npuHOMOBL:  3akoH OMa, 3aKOHBI IIOCIEAOBATENFHOIO W MApaJIEbHOTO  COSIMHEHUS
NPOBOAHUMKOB, 3akoH JDkoyms — JleHna, 3aKOH DJIEKTPOMArHUTHOM MHIYKLUH, 3aKOH
MIPSAMOIMHEHHOTO PACIPOCTPAHEHHSI CBETA, 3aKOHbI OTPAKCHUSI CBETA, 3aKOHBI INPETOMJICHUS
CBeTa, ypaBHeHHe OWHmTEHHA M1 (Qorodddexra, 3aKOH COXpPAHCHHS DHEPTUH, 3aKOH
COXPAHEHHMS UMITYJIbCA, 3aKOH COXPAHEHHS 3JIEKTPUIECKOTO 3apsi/ia, 3aKOH COXPaHEHHs MacCOBO-
TO YHCIia, TOCTynaTel bopa, 3aKOH pPagHoOaKTUBHOTO pacraja; MpH 3TOM Pas3indaTh CIOBECHYIO
(hopMyTHPOBKY 3aKOHA, €T0 MaTeMAaTHIECKOEe BBHIPAKCHHE W YCIOBHSA (TpaHHIIBI, 00JacTH) MpH-
MEHHMOCTH

11.7

OrmpenensTh HampaBlieHHE BEKTOpPa MHIAYKIMM MAarHUTHOTO IOl MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u crtbl JlopeHria

11.8

CTpOI/ITI) W OIMMChIBATH I/I306pa)i(eHI/Ie, C0O31aBaC€MOC ITIJIOCKUM 3CPKaJIOM, TOHKOM JIMH30M

11.9

BBIMTOTHATH 3KCIIEPUMEHTHI 110 MCCIIENOBAHUIO (PU3MYECKUX SBJIEHUH M MPOIECCOB C MCIONb30-
BaHHEM IIPAMBIX W KOCBEHHBIX H3MEPEHHi; NpH 3ToM (OpMynIupoBath npodiiemy (3amady) U
THIOTE3y y4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOrO 000pyIOBaHMS,
TIPOBOJIUTH OMBIT ¥ ()OPMYIHPOBATH BHIBOJIBI




Kon nposepsiemoro
pe3yJbTaTa

IIpoBepsieMmble peAMeTHbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOM 00pa30BaTe/IbHONH MPOrpaMMbl
cpeaHero 0011ero 00pa3oBaHus

11.10

OcymiecTBIATh NPsIMbIE W KOCBEHHBIE M3MEpeHMs1 (DU3MUECKUX BEIMYHMH; IPH 3TOM BBHIOMPATH
ONTHMANBHBIN CIOCO0 M3MEpEHHs M HCIOJIb30BaTh M3BECTHHIE METOBI OLEHKH IOTIPEIIHOCTEH
HU3MEpeHuil

11.11

HCCJ’IeZ[OBaTB 3aBUCUMOCTHU (1)I/I3I/I‘ICCKI/IX BCJIMYMH C HUCIOJIB30BAHUCM IMPAMBIX H3M€peHPII71; Inpu
OTOM KOHCTPYUPOBATH YCTAaHOBKY, (bI/IKCI/IpOBaTI) PpE3yJIbTaThl HOHy‘IeHHOﬁ 3aBUCUMOCTH
(I)I/IBI/I‘{eCKI/IX BCJIIMYUH B BHIAC Ta6J'II/IH u l"pa(i)I/IKOB, JCJaTb BBIBOABI II0 PpE3ylbTaTaM
HCCIICA0OBAHMA

11.12

Cobmonath mpaBmiIa 0€30IIACHOTO TPyAA HPH NMPOBEJCHWH HCCIEHOBAaHUH B paMKax yd4eOHOro
IKCIEPUMEHTa, Y4eOHO-HCCIENOBATENBCKOM M MPOSKTHOH JCATENBHOCTH C HCHOIb30BAaHUEM
M3MEPHUTENILHBIX YCTPOMCTB M J1a00paTOpHOro 000pyAOBaHHUS

11.13

Pemate pacuérHple 3ajauM C SBHO 3aJaHHON (M3MYECKON MOJIENbIO, MCHONB3YS (H3MYecKue
3aKOHbI W TIPUHIMIBI; HA OCHOBE aHalIM3a YCJIOBUS 3aJaydl BBIOMPATh (PU3MYECKYIO MOJIENb,
BBIJCIATh (DU3UUECKUE BEIMYMHBI U (OPMYIBI, HEOOXOAWMBIE IS €€ pelleHus, MPOBOAUTH
pacy€rhl ¥ OLICHUBATh PEaJIbHOCT MONIYYEHHOT0 3HaYeHUs PU3NUECKON BEITMYHHBI

11.14

Pemate kauecTBeHHBIE 3aJlavu: BbICTpAMBATh JIOTUYECKU HCIIPOTUBOPCUMBYIO LEIMOYKY paCCyK-
I[GHI/Iﬁ C OHOpOfI Ha M3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTU U (I)I/ISI/I‘IGCKI/IG SIBJICHUS

11.15

Hcnionb3oBaTh NpH pelieHHH Y4eOHBIX 3a7ad COBPEMEHHbIE MH(OPMALOHHbIE TEXHOJIOTUH JUIs
MIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUH U NPECTaBICHU YUeOHOH M HaydHO-TIOMYJSPHOIL
uHQOpMALMK, TIONYYEHHOW U3 pa3IMYHBIX HMCTOYHHKOB; KPUTHUECKH aHAJIU3UPOBATH
HOJTy4aeMyl0 HH(OpMaLHio

11.16

OOBSCHATh TPHHIMITBI ACHCTBUS MalldH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; pasiMyaTh
yCIIOBHS MX 0€30IaCHOI0 MCIIOJIh30BaHMS B IOBCETHEBHOM )KHU3HU

11.17

[TpuBoANTH MpHUMeEpHI BKIIA/Ia POCCHUCKUX U 3apyOeKHBIX YYEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHE MPOIIECCOB OKPYKAIOIIEro MUpa, B PA3BUTHE TEXHUKH U TEXHOJIOTHU

11.18

Hcnonp3oBaTh TeopeTHYECKUE 3HAHHA MO (PU3MKE B MOBCEAHEBHOW JXHM3HHM I O00CCIICUEHHUS
0e30macHOCTH NpH O0palIieHuy ¢ IPUOOpPaMU U TEXHUYECKHMH YCTPOMCTBAMU, A COXPaHEHUS
3/I0pOBBSI U COOJIIONCHHUS HOPM KOJIOTMYECKOro IIOBEACHHS B OKpY)KalomeH cpese

11.19

PabGorats B rpynme ¢ BBHIIIOJIHEHHEM pa3lIMYHBIX COLUAJBHBIX POJICH, IUIAHUPOBATH PadOTy
TPYNIIBI, PAlMOHAJBHO pPACIPEAENATh OOA3aHHOCTH W IUIAHMPOBATh  JIEATEIBHOCTH B
HECTaHAAPTHBIX CUTYalUsX, aJ€KBAaTHO OLICHMBATH BKIAJ Ka)XKJOr0 M3 YYaCTHHUKOB TpYIIIBI B
pelLIeHHe paccMaTpUBaeMOi IpoOIeMbl

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS

10 kiacce
Kox | Kox npoBepsiemoro
IIpoBepsiemMble 3J1eMeHThI COlePKAHUS
pa3aena 3J1eMeHTa
OU3NKA 1 METOABI HAYYHOI'O IIO3HAHUA
11 ®uzrka — Hayka o npupone. Hayunble MeTOIbI TO3HAHUS OKpPYXKaroIero mupa. Poib
' 9KCIIEPHMEHTA U TEOPHH B NPOLIECCE MO3HAHMS IPUPOABL. DKCIEPUMEHT B (PH3UKE
1 MopenupoBanue (U3MUECKUX SIBICHWE W mporieccoB. HaydHble THIIOTE3bI.
12 duznyeckre 3aKOHBI M TEOpHH. ['paHHIBI NPUMEHUMOCTH (H3NYECKUX 3aKOHOB.
' [purinn cootBercTBUs. Pomb m mecto ¢u3MKd B (OPMHPOBAHUH COBPEMEHHOM
Hay4YHOU KapTHHBI MHpA, B IPAKTUYECKOU JAESITENbHOCTH JIOACH
2 MEXAHHKA
KMHEMATHKA
211 Mexanndeckoe apmwxeHHe. OTHOCHTENBHOCTh MEXaHHYECKOro ABIKeHHs. Cucrema
orcuéra. TpaekTopust
[lepemernenne, ckopocTh (CpemHsiE CKOPOCTb, MTHOBEHHAs] CKOPOCTb) M yCKOpPEHHE
2.1.2 MaTEepHANbHON TOYKH, WX TPOEKIMM HA OCH CHUCTEeMBbl KoopaumHar. CrokeHne
21 MEPEMELLICHUI U CI0KEHUE CKOPOCTEN
' PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE MpPAMOIMHEWHOE JABIKeHHe. | paduku
2.1.3 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MEPEMEIICHUS MaTEPUATILHON
TOYKHU OT BPEMEHH
2.1.4 CBoboHOe TaieHne. Y CKOpeHHe CBOOOTHOTO MaICHUS
215 KpuBonuneitHoe nBwkeHne. PaBHOMEpHOEe [BW)KEHHE MAaTEpHATBHOW TOYKH II0
OKPY)KHOCTH. YTIOoBas CKOpPOCTb, JHHEHHas ckopocTh. Ilepuox u gacrora.




Kopn

Kox nposepsiemoro

IIpoBepsiemblie 3J1eMeHTHI COEP:KAHMUS

pa3aena JJ1eMeHTa
[leHTpOCTpEMHUTENFHOE YCKOPEHHE
216 TexHuueckre yCTpOWCTBA: COMIOMETp, IIBIKCHHWE CHApsAOB, IIENHBIE U PEMEHHBIE
nepenagn
[Ipaktiueckne  paboTbl. 3Mepenne  MrHOBeHHOH  ckopocTH.  MccnemoBanue
COOTHOIIICHHSI MEXIy ITyTSIMH, IPOHJCHHBIMH TEJIOM 3a I0CIIEI0BATENHBIE PaBHBIE
2.1.7 MIPOMEKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JBMXEHUH C HauyalbHOW CKOPOCTHIO,
paBHOW Hymro. M3yueHuwe OBMW)KEHUS IIapuKka B BS3KOH >KuaKocTd. V3yueHume
JIBIDKEHUSI Tella, OpOIIEHHOT0 TOPU30HTAIBHO
JMHAMUKA
291 ITpunHimn OTHOCHTEIbHOCTH lamunes. IlepBeiif 3akoH Herorona. MHeprmanbHbIe
CHCTEMBI OTCuéTa
2.2.2 Macca tena. Cua. [TpuHIMIT CYTIEpIIO3UITHN CHJIT
223 Bropoii 3axoH HeroTOHa A7 MaTepuaibHOM TOUKU B MHEPIIMAIIBHON CHCTEME OTCUETa
(MCO). Tpernii 3axoH Hpr0TOHA JJIsl MATEPUAIIBHBIX TOYCK
204 3akoH BcemHpHoOro tsroreHus. Cuia Tspkectu. IlepBas kocMuueckasi ckopocTh. Bec
Tena
2.25 Cuna ynpyrocru. 3akon ['yka
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHMS CKOJNBXEHHUS M CHJIAa TPEHHUS IOKOS.
2.2 2.2.6 Koapduument tpenns. Cuia CONpOTUBIIEHHS MPU ABWKEHUH Tella B JKUAKOCTH WIIH
rase
2.2.7 [ToctynaTenapHOE M BpalllaTeNbHOE JBIKEHUE a0COIFOTHO TBEPOTO Tena
208 M?MCHT CHJIBI OTHOCHUTENILHO OCH BpalieHusi. [lneuo cunbl. YciioBusi paBHOBECHS
tBEporo Tena B ICO
2.2.9 TexHuueckue ycTpoNCcTBa: NOAIMINIHUKY, JBHKCHUE HCKYCCTBEHHBIX CIYTHUKOB
[paktrueckue paboTel. V3yueHne ABMKEHUs OpYyCKa MO HAKJIOHHOW IIOCKOCTH ITOJT
JeHCTBMEM HECKONbKUX CHi. JccienoBaHue 3aBHCHMOCTH CHII  YIPYTOCTH,
2.2.10 BO3HHUKAIOIIKX B JIehOpMHUPYEMOIi IPYKUHE U PE3MHOBOM 00paslie, OT BENUYMHBI UX
nedopmanmu. MccienoBanue yciioBuii paBHOBECHs! TBEPIOro Tela, UMEIOIIET0 OCh
BpaILCHUS
3AKOHbI COXPAHEHUNS B MEXAHUKE
231 Wmmynec MaTepHaiIbHOM TOYKH, CHCTEMbl MAaTepHAIBHBIX ToueK. WMITynbc cumbl U
H3MEHEHHEe UMITyJIbca Tela
2.3.2 3akon coxpaneHus: uMmmynbca B MCO. PeakTuBHOE JIBIKEHUE
2.3.3 Pabora cuisl
2.34 MOILIHOCTE CUIIBI
235 Kunernueckas SHEprus MaTepUaIIbHON TOukH. Teopema
0 KMHETHYECKOH SHEepruu
2.3 236 [NoreniuanpHas SHeprusi. [loTeHIMandbHash SHEPrus ynpyro JeopMHpOBaHHOMN
o npyXuHbL. [loTeHInanpHas YHEPTHUs Tena BOIM3HM NOBEPXHOCTH 3eMITH
[NoTeHumanpHBIE M HENOTEHIMATIbHBIE CHIIBL. CBsA3b PaOOTHl HEMOTEHINAIBHBIX CHII C
2.3.7 W3MEHEHHEM  MEXaHMYeCKOH OJHEPrHM CHUCTEMBI Tell. 3aKOH  COXpaHEHHs
MEXaHUYECKON 3HEpPruu
2.3.8 Ynpyrue u Heynpyrue CTONKHOBEHHUsI
2.3.9 TexHuveckre yCTpONCTBA: ABHKEHHE PAKET, BOAOMET, KOMEP, NPYKUHHBINA UCTONET
2310 [IpakTryeckne paboThl. M3ydeHne CBSA3M CKOPOCTEH Ten NpU HEYNPYroM yaape.
HccneoBanue cBsi3u paboThHI CHIIBI C H3MEHEHHEM MEXaHWYECKON YHEPTHH Tesla
3 MOJIEKYJISIPHASA ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM
311 OCHOBHBIC ~ TIONIOKEHHS ~ MOJICKYJSIPHO-KHHETHYECKOH  TeopuH.  bpoyHOBckoe
mekenne. Anuddysus. Xapakrep IBMKEHHUS U B3aNMOACHCTBHUS YACTHII BEIIECTBA
31.2 Monenu cTpoeHus rasos, )KI/I,Z[IiOCTeI‘/'I U TBEPABIX TeT W OOBSICHCHWE CBOWCTB
31 BEILECTBA Ha OCHOBE ITUX Mojiesei
' 3.1.3 Macca monekyn. KonmuuectBo Bemectsa. [ToctossHHass ABoraapo
3.14 TemnoBoe pasHoBecue. Temnepatypa u e€ usmepenue. [lkana remnepatyp Llenbcus
315 Mopnenps wuneanpHOoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KHHETHYECKOMH
TEOpUH WACATHFHOTO ra3a
3.1.6 AOGcomroTHasi TeMIiepaTypa Kak Mepa cpenHed KHHETHYEeCKOW JHEprHH TEIIOBOTO
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IIpoBepsiemblie 3J1eMeHTHI COEP:KAHMUS

pa3aena JJ1eMeHTa
JBIDKeHust yactrl rasa. [llkana Temneparyp KenpBuna
3.1.7 Ypasuenue Knanelipona — Menzaeneesa. 3akoH [lanpToHa
318 l"a3oBble 3aKkoHBI. M30mpomecchl B HIeadbHOM Ta3e C TOCTOSHHBIM KOJHYECTBOM
BEILIECTBA: M30TEpMa, U30X0pa, u300apa
3.1.9 TexHUUECKHE YCTPOHCTBA: TEPMOMETP, OapoMeTp
3110 [Ipaktiueckne paboTel. I3MepeHne Macchl BO3AyXa B KIIACCHOW  KOMHATe.
HccnenoBanre 3aBUCUMOCTH MEXTy TTapaMeTPaMu COCTOSIHHS Pa3peKeHHOr0 ra3a
OCHOBbBI TEPMOJIMHAMUKHA
321 TepmonuHamuueckasi cucreMa. BHYTpEHHsIsI SHEPTUSI TEPMOIUHAMUYECKOH CHCTEMBI
U crioco0bl e€ n3MeHeHUs!
322 KonmuectBo temmorsl u pabota. BHyTpeHHsist SHEprusi 0JJHOATOMHOTO HJIEaIbHOTO
rasa
Busbl Teruonepenaun: TEIIONPOBOIHOCTh, KOHBEKIMS, M3TydeHHe. TeruroéMKocTbh
3.2.3 Tenma. YJenbHas TEIUIOEMKOCTh BemlecTBa. Pacuér KonudecTBa TEIUIOTHI TIPU
Temionepeaayie
3.2 324 IlepBblii 3akoH TepMoguHaMuKuU. [IpumMeHeHHE NEPBOro 3aKOHA TEPMOAMHAMMKHM K
uzonpoueccaM. ['paduyeckast nHTEepnpeTanysi paboTHI ra3a
TeroBble MammHbl. [IpUHIMOBL JEHCTBHS TeMIOBHIX MalnuH. [IpeoOpazoBaHus
3.2.5 SHEpruM B TEIOBbIX MammHax. Koag¢uuuent nmonesHoro nevictus (nanee — KI1I)
terioBoi MamuHbl. [{ukn Kapao u ero KITJI
326 Bropoii 3akoH TepmoanHamuku. HeoOpatumocTh mporeccoB B npupoje. TeroBbie
JBHUTaTeNnu. DKOJIOTHYECKHE IPOOJIEeMbl TEIIODHEPTeTUKH
327 TexHuyeckue  ycTpOMCTBa: IBUraTellb BHYTPEHHETO Cropasus, OBITOBOI
XOJIONMIIbHUK, KOHAUIIMOHED
3.2.8 [Ipaktuueckue padotsl. M3MepeHue yienbHON TeIoEMKOCTH
ATPETATHBIE COCTOAHUA BEHIECBA. ®A30BBIE ITEPEXO/IbI
331 [MapooOpa3zoBanue u KoHaeHcauus. lcnapeHne W KurneHue. YJielbHash TEIUIOTa
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATypPhl KUIICHUS OT JaBJICHUS
3.3.2 AOCOJIIOTHAsI 1 OTHOCUTENbHAs BIQXKHOCTh BO3Ayxa. HachleHHbli map
333 Teépmoe Tteno. Kpucrasumveckue W aMopdHble Tena. AHHM30TPOIHS CBOWCTB
33 kpuctamuioB. JKunkue kpucraisl. CoBpeMEHHbIE MaTepUallbl
3.34 [TnaBnenue u KprcTayuiM3anys. Y aenbHas Teriora miasienus. Cyonmmanus
3.3.5 YpaBHeHHe TeIuioBoro dananca
TexHudeckne ycTpoWcCTBa: TUTPOMETP M IICHXPOMETP, KaJIOPUMETP, TEXHOJIOTHH
3.36 MONYYeHHs: COBPEMEHHBIX MaTepualioB, B TOM 4HCIC HAHOMATEpHAJOB, U
HaHOTEXHOJIOTUHI
3.3.7 [paktuueckue padothl. MI3MepeHne BIaKHOCTH BO3yXa
4 QJIEKTPOAMHAMUKA
QJIEKTPOCTATUKA
4.1.1 OnexTpu3anys Tell. DNeKTpudecKuid 3apsi. J{Ba Buaa dJIeKTPUIECKUX 3apsAI0B
4.1.2 [TpOBOJHUKY, TUDTEKTPUKH U TOITYIPOBOJHUKH
4.1.3 3aKoH COXpaHEHHs ANEKTPUIECKOro 3apsiia
4,14 BsaunmopneiictBue 3apsnoB. 3akoH KynoHa
415 OnekTpudeckoe  mone.  Hampspk€HHOCTP — AnmeKkTpudeckoro  momsd.  [IpuHimm
cyneprnosunuy. JInHUM HanpsHKEHHOCTH MJIEKTPUYECKOTO OIS
4.1 4.1.6 Pabora cun anekrpocratudeckoro mois. [lorennman. Pa3HOCTh MOTEeHNIMAIOB
417 [TpoBOIHUKY M TUAIEKTPUKU B TIOCTOSHHOM 3JIEKTPHIECKOM Tone. Jnanekrpudeckas
TIPOHHUIIAEMOCTh
418 Onexrpoémkocts. KonmeHcatop. DIeKTpoEMKOCTD IIOCKOT0 KOHIECHCATOpA. DHEPTHUSL
3apsDKEHHOT0 KOHJIGHCAaTopa
419 TexHn4eckre yCcTpoNCTBa: AMEKTPOCKOI, AIIEKTPOMETP, 3JIEKTPOCTATHIECKas 3allliTa,
3a3eMJICHHE JIEKTPONPHOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN MPUHTED
4.1.10 [Tpaktiueckne padotsl. Mi3MepeHne 31eKTpoEMKOCTH KOHISHCaTopa
4.2 HOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX




Kon | Kox mpoBepsiemoro
paszena T HpOBepﬂeMLle JIEMEHTBI COACPIKAHUA
421 VcnoBus CYHICCTBOBAHUA ITOCTOSIHHOI'O DBJICKTPUYCCKOI'0 TOKaA. WcTounuku TOKA.
Cuna toka. IlocTosiHHBIN TOK
4272 Hanpsioxenue. 3akon Oma Ju1s ydacTka enu
4.2.3 aﬂeKTpI/I‘IeCKOG COIIPOTHUBJICHUC. YI[eJ'H)HOG COIIPOTUBJICHNEC BCIICCTBA
4.2.4 HOCHeZ[OBaTeHBHOG, napauiCJIbHOC, CMCHIAHHOC COCAMHCHUEC IMTPOBOJHHNKOB
4.25 Pabora snekrpuueckoro Toka. 3akoH Jxoyins — Jlenna
4.2.6 MOoIIHOCTD JEKTPUYECKOTO TOKA
anekTpoaBmxkymias cwia (manee — DJC) u BHYTpEHHEE CONPOTUBIICHHE MCTOYHHKA
4.2.7 Toka. 3akoH Oma a1 TOJMHON (3aMKHYTOW) »dniekTpudeckoil menu. KopoTkoe
3aMbIKaAHHUC
428 SHGKTpOHHaﬂ MpoOBOJAUMOCTD TBépI[I)IX METAJIJIOB. 3aBHCHMOCTH COINPOTUBJICHUA
MCTAJUIOB OT TEMIICPATYPHI. CBerHpOBOJII/IMOCTL
4.2.9 OnexTpuueckuil Tok B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB
4.2.10 HOJ'IprOBOZ[HI/IKI/I. CobOcTBenHas u IpuMECHas IMPOBOJAUMOCTL ITOJTYIIPOBOAHUKOB.
CaoiictBa p-n nepexona. [ToaynpoBogHUKOBBIE IPUOOPHI
4211 SHGKT‘pI/I‘{eCKI/Iﬁ TOK B QJICKTPOJINTAX. 3J'IeKTpOJ'H/ITI/I‘IeCKafI Jucconranus.
DIIEKTPOIH3
4912 OnexkTpuueckuil Tok B razax. CamMOCTOSATENIbHBIM M HECAMOCTOSTENBHBIA pa3psi.
Pa3nuuHble TUIIBI CAMOCTOSTENBHOr O pa3pana. Monnus. [lnazma
TexHHuecknue yCTPOWCTBA: aMIIEpMETP, BOJBTMETP, PEOCTaT, HCTOYHMKH TOKa,
4213 JJIEKTpOHArpeBaTebHble TPHOOPHI, 3JEKTPOOCBETUTENbHBIE NPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BaKyyMHBII MO, TEPMUCTOPHI 5 (hOTOPE3UCTOPHI,
IO YIIPOBOJHUKOBBIN MO, TaJbBaHUKA
[paktuueckue padothl. M3yueHne cMEMaHHOTO COSIMHEHHST PE3UCTOPOB.
4.2.14 Uzmepenne D/IC uCTOYHMKA TOKA M €ro BHYTPEHHErO conpoTuBiieHus. HaOmonenne
OJICKTPOJIH3a
11 kaace
Kon Kon
pasiena NPOBEPSIEMOT0 YT1eMeHTa ﬂponepnemme 3JI€MEHTBI COACPKAHUA
4 DJIEKTPOAMHAMUKA
MATI'HUTHOE ITOJIE. SJIEKTPOMATIHUTHAS MHAYKIWA
4.3.1 IlocTossHHBIE MarHUTHl. B3auMonelcTBUE NOCTOSHHBIX MATHUTOB
432 Marnutnoe nose. Bekrop MaruutHoi uHaykuuu. [punnun cynepno3unuy. JINHUM MarHUTHOH MHAYKIMH.
KapTI/IHa JIMHUI MarHUTHOM WHAYKOUU OJISI HOCTOSIHHBIX MAarHuTOB
MarsuTHoe MoJie NPOBOJHMKA C TOKOM. KapThHa JMHMHA IIOAS IJMHHOTO HPSAMOrO IPOBOJHHUKA H
433 3aMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KaTYHKU ¢ TOKoM. OnbIT Dpcrena. Bzaumopeiictre npoBOAHUKOB
C TOKOM
4.3.4 Cuita Amriepa, e€ MOZLyJIb M HallpaBJICHHE
435 Cuna Jlopenua, e€ MOIyJIb M HampaBieHue. J[BHKeHHne 3apsHKEHHOH YacTHIBI B OAHOPOJHOM MarHMUTHOM
nose. Pabora cuibl Jlopenna
4.3.6 SIBJICHHE 3JIEKTPOMArHUTHOM MHIYKIIMN
4.3 4.3.7 TToTOK BEKTOpa MarHUTHOW MHAYKIMH
4.3.8 DJ1C uHayKunn. 3aK0H dIEKTPOMArHuTHON HHAYKIH Dapaest
439 BI/IXpCBOC DJIEKTPUIECKOE II0JIC. BHC WHAYKIUU B IIPOBOAHHKE, ABWXYHIEMCA IMOCTYNATECIBHO B
OTHOPOJAHOM MAarHuTHOM I1OJI€
4.3.10 TIpasuio JleHua
43.11 MunyktuBHOCTD. SIBnenne camonHayKiuu. J{C caMOMHIYKITK
4.3.12 DHeprusi MarHUTHOTO MOJISl KATYIIKH C TOKOM
4.3.13 DIEeKTPOMarHMTHOE T0JIe
4314 Texunueckue yCTpOﬁCTBa: ITOCTOAHHBIC MArHUTBI, DJJIEKTPOMArHUTBI, OSJIEKTPOABUIATEIIb, YCKOPUTEIN
DJIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS I1€Yb
43.15 HpaKTI/I'“ICCKI/Ie p8.6OTI)L I/ISY‘IEHI/IC MAariiTHOTO 1MOJg KaTyImKH C TOKOM. HCCJ’IelIOBaHI/IC Z[eﬁCTBPIH
TIOCTOSTHHOT'O MarouuTa Ha paMKy C TOKOM. HCCHC[{OB&HI/IC SIBJICHUS 3HeK’I‘p0MaFHHTHOﬁ VHAYKIIUU
5 KOJIEBAHV S 11 BOJIHBI
5.1 MEXAHUYECKUE 1 DJIEKTPOMATI'HUTHBIE KOJIEBAHM S




Kon

Kopn

HpOBepﬁeMlﬂe 3JI€MEHTHBI COACPRAHUA

pasiena  mpoBepsieMOro >J1eMeHTa
511 KonebarenbHast cucrema. CBobOomuble KoneOaHus. ['apmonmueckue koneGanms. Ilepuon, dacroTa,
B aMIUIHTYa ¥ (has3a KoyieOaHHi
5.1.2 ITpyxuHHbIH MasTHUK. MaTeMaTH4eCKUH MasTHUK
513 YpaBHeHue rapMoHHUYecKHX Kosebanuii. Kunemarnueckoe
o 1 JMHAMHYECKOE ONHCAHUE KOJICOATEILHOrO IBHKCHHS
514 IIpeBpamieHre dHEPruM NpU TapMOHUYECKUX KonebaHusX. CBs3b aMIUIMTYABI KOJICOAHHMI HCXOMHOI
o BEJIMYMHBI C AMILIUTYJAMH KOJICOaHUH €€ CKOPOCTH M YCKOPEHHUS
515 KonebatenbHblii koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAaHWs B HIEAIbHOM KoaeOaTeslbHOM
o KOHTYpe. AHAJIOTUsI M&XKY MEXaHUUECKHMH M 3JIEKTPOMarHUTHBIMU Kosebanusmu. dopmyna Tomcona
5.1.6 3aKOoH COXpaHEHHsl SHEPTUH B HJICAIbHOM K0JIeOaTeIbHOM KOHTYpe
517 BeiyxIeHHble MexaHuueckue KoneOanus. Pesomanc. Pe3onancHas  kpuBas.  BbIHyXaeHHbIE
o 5JIEKTPOMArHUTHBIE KOJIEOAHHS.
5.1.8 IlepemenHblii TOk. CHHYCOMIAJIbHBIN MTEPEMEHHBIN TOK.
5.1.9 MOULIHOCTb IEPEMEHHOr0 TOKA. AMILIMTYIHOE U JIeHCTBYIOIee 3HAYCHNUE CHIIBI TOKA M HATIPSDKCHHS
Tpauchopmatop. Ilpon3BonctBo, mepemaya U MOTPEOICHHE IIEKTPHUYECKOH JHEPrHH. DKOJOTMYECKHUE
5.1.10 PUCKM TIpU MPOU3BOACTBE 3NIEKTPUUECKOW 3Hepruu. KylbTypa HCIONB30BaHHS BIIEKTPOIHEPTUU B
MOBCEIHEBHOMN JKU3HI
5.1.11 TexHudeckue ycTpoicTBa: ceficMorpad, 31eKTpHYecKHil 3BOHOK, JIMHHHU 3JIEKTporepeay
[IpakTiueckue paboTsl. MccnenoBanue 3aBUCHMOCTH MEPUOAA MaJIbIX KoJieGaHUi Irpy3a Ha HUTU OT JIIMHBI
5.1.12 HUTH U Macchl rpysa. MccienoBaHue mnepeMEHHOro TOKa B ILIEMH M3 IOCIEIOBATEIBHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyLIKH U pe3ncTopa
MEXAHWYECKUE U DJIEKTPOMATHUTHBIE BOJIHbI
521 MexaHuuecKkue BOJIHbI, YCIOBUs pacrnpocTpanenus. [Tepuon. CKopocTh pacipoCTpaHeHUs U AJIMHA BOJIHBI.
o TlonepeyHbie U NPOJIOJIbHBIE BOJIHBI
522 Wutepdepenuns u anbpakiys MEXaHHIECKUX BOIH
5.2.3 3Byk. CKopocTh 38yKa. ['poMKoCTh 3ByKa. BoicoTa ToHa. TemOp 3ByKa
524 ONeKTPOMAarHUTHBIE BOJIHBL Y CIOBHMS H3JIyYeHHs OJJIEKTPOMArHUTHBIX BOJH. B3amMHas opueHTanus
5.2 o BEKTOpOB E, B 1 v B 371eKTpOMarHuTHOM BOJIHE B BAKyyMe
525 CpoiicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH: OTpPaKeHHE,  IpENOMIICHHE,  Noyspu3anus,  Judpaxuus,
o naTepdepenius. CKOPOCTh dMEKTPOMArHATHBIX BOJIH
5.2.6 11Ixana 31eKTpOMarHUTHBIX BOJH. [IpHMeHeHHe 2IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
527 IpuHIUIEl paguoOCBA3H U TeleBUAcHUS. Paguonokarus. DIEKTPOMAarHHTHOE 3arpsA3HEHUE OKpY)KaromeH
o Cpelbl
528 TexHudeckue yCTPOHCTBA: My3bIKANIbHbIC HMHCTPYMEHTHI, yJIbTPa3ByKOBas IHArHOCTUKA B TEXHHUKE U
o MEJMLMHE, Pafap, paluonpruEMHHUK, TEICBU30p, aHTeHHA, Tenedon, CBU-neun
OIITUKA
53.1 IIpsiMonuHeliHOE pacpocTpaHEeHHEe CBeTa B OHOPOHOI cpene. JIyd cBera
5.3.2 OtpakeHne cBeta. 3aKOHBI OTpaXkeHns1 cBeta. [locTpoenne n300paXkeHuil B IIIOCKOM 3epKaje
5.3.3 IIpenomMienue cBeTa. 3aKOHBI IPEIOMJICHHS CBeTa. AOCONIOTHBIN TOKA3aTelb IIPETOMICHHS
534 TlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroll MOJHOr0 BHYTPEHHEr0 OTPAXKEHHS
535 Jucnepcust cBeta. CoxHbIN coctaB 6emoro ceeta. Liper
Cobuparomue 1 paccenBaromue JHH3bL. T oHKas mH3a. DOKyCHOE pacCTOSHHE U ONTHYECKAs CUJIa TOHKOH
5.3.6 nuH3bL [locTpoeHne n300pakeHUil B COOMpAIOIIMX M pacCenBAIOLMX JUH3aX. DOpMyna TOHKOW JIMH3BIL.
VBeauueHune, 1aBaeMoe JIMH30M
53 5.3.7 Ipenens! IPIMEHUMOCTH F€OMETPHIECKON ONTHKI
538 Hnrepdepennus cera. KorepeHTHbIe HCTOUHHKH. YCIOBUS HaOMIOIEHHUS MAaKCUMyMOB U MHHHUMYMOB B
o nHTep)ePEHINOHHOM KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB
539 Judpakuns ceeta. JJudpakunonHas pemérka. Y cIoBrue HaOMOISHHS TIaBHBIX MAKCHMYMOB IIPH MaJCHHU
o MOHOXPOMAaTHYECKOTO CBETa Ha AUGBPAKIMOHHYIO PEIETKY
5.3.10 Tlonsipuzanus ceera
5311 TexHudeckue ycTpoiicTBa: OUKH, Tyma, (OTOANINapaT, MPOEKIHOHHBIA ammapar, MHKPOCKOI, TEIECKOIL,
o BOJIOKOHHAsI ONTHKA, T ()PaKIHOHHAs PEMIETKA, TOJIPOULT
5312 Ipaxktraeckue paborsl. M3Mepenne mokasaTens mpenoMieHus. MccienoBaHue CBOWCTB M300pakeHUH B
o nmH3ax. HabmoneHne gucnepcuu ceta
6 3JIEMEHTHI CIIEIIMAJIbHOW TEOPUM OTHOCHUTEJILHOCTH
6.1 I'paHunbl  NPUMEHMMOCTH  KJIacCHUeckoil  MexaHuMKH. IlocTymaTel  TEOpDHHM  OTHOCHTEIBHOCTH:




Kon Kon
T o I A ITpoBepsieMbIe 2J1eMEHTHI COAEPKAHHS
HMHBapHAHTHOCTH MOAYJISL CKOPOCTH CBETa B BaKyyMe, IPUHIIHI OTHOCHTEIEHOCTH DHHIITeHHA
6.2 OTHOCHTEJIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHU e BPEMEHH H COKPAICHHE JUIHHBI
6.3 DHeprus 1 MMITyJbC CBOOOIHOM YaCTHIII
6.4 CBsI3b MACChI C SHEPrHeil U UMITYJILCOM CBOOOIHOM YaCTHIII. DHEPrHsl IOKOsl CBOOOIHOW YaCTHIIbI
7 KBAHTOBA I ®U3UKA
3JIEMEHTBI KBAHTOBOW OIITUKH
7.1.1 Dotonsl. Dopmyia [1nanka cBsi3u sHEpruu GoToHA C ero 4acTOTOH. DHEPrus U UMIYJIbC (HOTOHA
7.1.2 OtkpeiTue 1 uccnenoanue pororpdexra. OnbiTel A.I'. CroneroBa. 3akoHbl poToddhdexra
7.1 7.13 VYpasuenue DitHiuTeitna i porodaddekra. «Kpacuas rpanuna» horosppexra
7.1.4 JlaBnenue ceera. OnbiTel [1.H. Jlebenesa
7.1.5 XUMHUECKOe JIeliCTBHIE CBETA
7.1.6 TexHHYecKne yCTpoiicTBa: (pOTOdIEMEHT, (HOTOAATUHK, COTHETHAs OaTapes,, CBETORNOT
CTPOEHUE ATOMA
721 Mopnens atoma Tomcona. OnbiThl Pe3epdopia no uccieoBaHuio CTpoeHus atoMa. IlmanerapHas Mozens
o aToMa
729 IMocrynats! bopa. M3nydenue u noriomenne GOTOHOB MPH Mepexoe aToMa ¢ OJHOIO YPOBHS SHEPrUH Ha
- o J1pyroii. Bussl cniektpos. CriekTp ypoBHeii SHEpriy aToMa BOA0pOza
' 703 BonHoBele cBoifctBa uactui. Bomuel ge Bpoitna. KopnyckynspHo-BonHoBoH Tyamusm. Judpakums
- 5JIEKTPOHOB HA KPHCTAILIaX
7.2.4 CIIOHTaHHOE U BBIHY)KIEHHOE H3JIydeHHEe. Y CTPOMCTBO M NPUHIIUMI PaboThI Jazepa
7.2.5 TexHuueckne yCcTpolcTBa: CHEKTPaJIbHbII aHaIM3 (CHEKTPOCKOI), J1a3ep, KBAHTOBBIH KOMIIBIOTED
7.2.6 ITpakTHueckue padotsl. Habmoenue iuHeuaToro cnekTpa
ATOMHOE /1PO
7.3.1 MeTo/bl HAOMIOAEHNUS U PETHCTPAIIMHU DJIEMEHTaPHBIX YaCTUIL
732 OTkpeITUE paanoakTHBHOCTH. OnbIThl Pesepdopaa mo onpenenaeHnio cocTaBa pajnoakTUBHOIO U3ITydeHUs.
- CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue pajnoakTHBHOCTH Ha )KUBBIE OPraHU3Mbl
733 OTkpbiTHE TpOTOHa W HelTpoHa. HykinonHas mopens siapa [eiisenOepra — MBaneHko. 3apsn sapa.
o MaccoBoe uncio sapa. M3oronst
734 Anbda-pacrian. DIeKTPOHHBIA U MO3UTPOHHBII Oera-pacnan. ['aMma-u3nyueHue. 3aKOH paJHMOaKTHBHOIO
7.3 - pacnaja
7.3.5 OHeprus CBs3H HYKJIOHOB B siipe. SnepHsie cuisbl. JledexT Maccsl sapa
7.3.6 Snepuble peakuun. Jlenenue u CMHTE3 sAEp
737 Snepublii  peaktop. TepmosinepHblii cuHTe3. [IpoGieMbl W NEPCHEKTUBBI  SACPHOW DHEPreTHKH.
- OKOJIOTHUECKHE aCTIEKTHI AACPHON SHEPreTUKH
7.3.8 OneMeHTapHbIe YacTHIB. OTKpBITHE TO3UTPOHA. DyHIaMEHTaNbHbIC B3aHMOIEH CTBHS
7.3.9 TexHUYecKue yCTpOHCTBA: I03UMETp, Kamepa BuiibcoHa, saepHsblil peakTop, aroMHas 6omba
7.3.10 IIpakTrnueckue pabotsl. MiccnenoBanue TpekoB YacTull (110 roTOBbIM (otorpadusim)
3JIEMEHTbBI ACTPODU3UKN
8.1 Buz 38&3mH0r0 Heba. Co3Be3aus, ipKkue 3BE3MbI, IIIAHETHI, HX BUIUMOE JIBHKECHHE
8.2 Connednas cuctema. IlnaneTsl 3eMHOM Tpynmnbl. [InaHeTs-THTAHTHL M X CIIyTHUKH, KaPIMKOBEIC IIAHETHI.
' Mausie Tena CONHEIHOH CHCTEMBI
8.3 Coumue, hporochepa n armochepa. ConHedHas AKTHBHOCTH
8.4 Vcrounuk sHeprun ConHIa 1 3BE37
3BE3/BI, UX OCHOBHBIC XapaKTEPUCTHUKH: Macca, CBETHMOCTb, PAaIHyC, TEMIIEpAaTypa, MX B3aHMOCBSI3b.
8.5 JlnarpaMma «CHEKTpaJIbHBIA KJIACC — CBETUMOCTBY. 3BE3/BI TIaBHOH IOCIENOBATEILHOCTH. 3aBUCHMOCTD
8 «Macca — CBETUMOCTbY JUISl 3BE3]] TIIABHOM I10CIIE[0BAaTeIbHOCTH
8.6 Buytpennee ctpoenne 3B&31. CoBpeMeHHBIE IPEICTABICHUS O MPOHCXOXKASHHH U 3Bomonuu CoiHmoa u
' 3BE3/1. DTambl )KU3HU 3BE3]
8.7 Mneunbiid [Tyte — Hama [anaktuka. CnupaibHas cTpykTypa ['anmakTuku, pacnpeneneHue 3BE3N, rasa u
' meutH. [Tonoskenne u gemkenne Comnna B [NamakTtuke. [lnockas u chepudeckast nogcucrems! ['atakTiku
8.8 Tums! ranaktuk. PaguoranakTuky u kBazapsl. YEpHBIE JBIPHI B SIPAaX TaIAKTHK
8.9 Bcenennas. Pacumpenue BceneHHoit. 3akon Xa06ma. PasOeranue ramaktiuk. Bospacr u  panuyc
' Bcenennoit, reopust bonpioro B3peia. Monens «ropsiueit Beenennoii». PennkroBoe nnmydyenune
8.10 MacmitabHas ctpyktypa Beenennoil. Meraranaktuka. Hepeménnpie mpo6yieMbl aCTpOHOMHUH
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