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MMOSICHUTEJIbHAS 3ATIMCKA

[Iporpamma o ¢usuke GazoBoro ypoBHst Ha ypoBHE cpefiHero obmero obpazoBaHus pa3paboraHa Ha
OCHOBE TOJIOKEHHH H TpeOoBaHHH K pe3yjbTaTaM OCBOEHHs OCHOBHOH 00pa3oBaTeNbHON IpOTrpaMMBI,
npejcraieHHsx B ®I'OC COO, a Takke ¢ yu€roMm QenepanbHoil pafouell mporpaMMbl BOCIHHMTAHHA H
KOHIENIMHN npenoaasanusa yuyebHoro npeaMera «@usnuka» B obpa3oBaTelnbHBIX opraHusaiusx Poccuiickoit
®enepaniy, peaTH3yOIUX 0CHOBHBIE 00pa30BaTEeIbHEIE TPOrPaAMMBEL.

Conmeprxanue IIporpaMMbl IO (pU3MKe HAIpaBlIeHO Ha (OpMHUpPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBEI
mupa obyuaromuxes 10-11 xnaccoB mpu obyduenun ux ¢usuke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JesTeJIbHOCTHOrO0 moaxoxa. [Iporpamma mo ¢usuxe coorBerctByer TpeboBanmsam @PI'OC COO x
IIaHUPYEMBIM JTHYHOCTHBIM, IIPEIMETHEIM U METanpeIMETHEIM pe3yabTataM O0ydeHHs, a TAK)KE YIUTHIBAeT
HEOOXOIMMOCTh peaTH3alii MEeXIPEIMETHBIX CcBs3el (U3UKH C eCTeCTBEHHO-HAYUHBIMH YyUeOHBIMHU
npeaMeramu. B Hell omnpemensiorcs OCHOBHBIE IeNM H3ydeHMs (U3MKM Ha YpOBHE cpensero obuiero
oOpa3oBaHHUs, IUIAaHHPYEMbIE pe3yIbTaThl OCBOSHMA Kypca (H3MKH: IJHYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHsIe (Ha 6a30BOM YPOBHE).

ITporpamma no ¢u3uKe BKIIOYAET:

IUTAaHEPYEMBIE Pe3yNbTaThl OCBOCHHUA Kypca Gru3nky Ha 6a30BOM ypOBHE, B TOM YHCIIE IPEAMETHBIE Pe3yIBTaThI
1o rojgam o0y4eHus;
conepkanue yueOHOro npeaMera «@H3UKay 10 rogaM 00y4eHH.

®usuka Kak Hayka o Haubonee oOIIMX 3aKOHAX IPUPOIbI, BEICTYIIAS B Ka4eCTBe y4eOHOTO ITpe/IMETa B
IIKOJIe, BHOCUT CYIIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUM 00 okpyxaromeM mupe. [IkonbHbl Kype GU3AKH —
CHCTEMOOOpa3yIomuil AI1 eCTeCTBEHHO-HAYYHBIX Y4eOHBIX IPeZMEeTOB, MOCKONMBKY (DH3HYECKHE 3aKOHBI
J€XaT B OCHOBE IIPOLIECCOB M ABJICHHH, M3ydaeMbIX Xumuel, Ouonorueit, ¢uszmueckoil reorpadmueit u
acTpoHOMHMeH. Mcnoip30BaHHE M AKTUBHOE INpUMEHeHWEe (U3UYECKUX 3HaAHWM OIpelenseT XapakTep H
pasBUTHE Pa3HOOOpPa3HBIX TEXHOJIOTHHA B chepe 3HEPreTHKH, TPAHCIIOPTA, OCBOEHHSI KOCMOCA, TOJNYyYeHUs
HOBBIX MATEpPUATIOB C 3a/laHHBIMHM CBOHCTBaMHM M Apyrux. M3ydenue ¢u3nKu BHOCHT OCHOBHOW BKJIAI B
(dopMHEpOBaHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa 00ydaromuxcs, B (OPMUPOBAHHE YMEHHH IPHUMEHSTH
HAYYHBIA MeTO/1 ITO3HAHUS IIPU BBITOIHEHAH UMH YueOHBIX UCCIIeIOBAHMM.

B ocroBy Kypca ¢u3nku m1s ypoBHS cpemHero obmiero obpasoBaHHs IONOKEH PAA HIOCH, KOTOpBIE
MOJKHO pacCMaTPHUBATh KaK MPHUHITUIIBI €TO IIOCTPOCHHUA.

Hoes yenocmuocmuy. B COOTBETCTBHH C HE#M Kypc SBISETCS JIOTMYECKHM 3aBEPIIEHHBIM, OH COJEPKUT
MaTepual H3 BCEX pa3lenoB (GH3HKH, BKIIOYAET KaK BOMPOCH! KIIACCHYECKOMH, TaK U COBPEMEHHOH (DU3HKH.

Hoes eenepanuzayuu. B cooTBeTCTBHH ¢ Hell MaTepHual Kypca GH3HKH 00beAMHEH BOKPYT (PU3MUECKHX
Teopuit. Bemymum B Kypce sBisercs hopMHpOBAHHE MPEICTABICHHH O CTPYKTYPHBIX YPOBHSX MAaTCpHH,
BellIecTBe U MoJle.

Hoes zymanumapusayuu. E€ peanusanus mpearosaraeT HCIONB30BaHAE I'YMaHHTAPHOIO MOTEHIIHAA
duzuueckol HAayKH, OCMBICIICHHE CBSI3H pasBUTHS (GHM3NKH C pa3BUTHEM OOINECTBA, a TaKKe ¢
MHPOBO33PEHYECKUMH, HPABCTBEHHBIMH M 3KOJIOTMYECKHMHE ITpobiemMaMu.

Hoesn npuxnadwnou nanpaenennocmu. Kypc (GH3MKH npeanonaraeT 3HaKOMCTBO € IIMPOKHM KPyrom
TEXHHYECKHUX H TEXHOJOTHYECKHX IIPUAJIOKEHUH U3yUEeHHBIX TEOPHH U 3aKOHOB.

Hoes skonozusayuu peanusyercs IOCPEACTBOM BBEJEHHS BJIEMEHTOB COJAEPIKAHHS, IMOCBAIIEHHBIX
SKOJIOTHYECKHM IIpobeMaM COBPeMEHHOCTH, KOTOPhIE CBA3aHBI C PA3BHTHEM TEXHUKH M TEXHOIIOTHH, a TAKKE
oOcyxaeHus npobieM palHOHATFHOTO HPAPOIONOIB30BAHHS U SKOIOTHIECKOH Ge30acHOCTH.

CrepKHEBEIME 3]EMEHTaMH Kypca (M3MKH Ha YpPOBHE CpefHero of0uiero oGpa3oBaHHs SBISIOTCS
¢u3ugeckue Teopun (hopMHEpOBaHHE NPEACTABIEHHN O CTPYKTYpe MOCTPOEHMs HU3UUECKOH TEOpHH, poJH
(GyHIaMEHTAIBHBIX 3aKOHOB M MNPHHLHIOB B COBPEMEHHBIX IIPEACTABIEHHMAX O NPUPOJE, TIPAHHIAX
MIPUMEHHMOCTH TEOPHH, /UL ONMCAHUSA €CTECTBEHHO-HAYYHBIX SBJISHUH U POLIECCOB).

CucTeMHO-/1eTeIbHOCTHEIN TOJIXO0 B Kypce (DU3HKM peanu3yercs Mpekie BCero 3a CYET OpraHu3aluy
SKCIIEPUMEHTANLHOM AeATeIbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca GH3HKH — 5TO HCIIOIb30BAHUE
CHCTEMBI DPOHTATHHBIX KPATKOBPEMEHHEIX 9KCIIEPUMEHTOB H 1a00paTopHbIX paboT, KOTOPEIE B IIPOrpaMMe 10
(u3uxe 0GB IMHEHBI B OOIIUM CIIHCOK YYCHHUECKHUX IIPAKTHYECKAX PaboT. BhlIecHuE B yKa3aHHOM TTEPEYHE
71a00paTOpHEIX paboT, MNpPOBOJAMMEIX [UIS KOHTPOIS M  OIEHKH, OCYINECTBISETCS YYACTHUKAMU
00pa30BaTeqBLHOrO Mpollecca UCX0A U3 0COOEHHOCTE! ITAHUPOBAHNA B OCHAIEHU KabuneTa Gpusuku, [Tpu
3ToM obecnedrBaeTcs OBIaJeHHe OOYYAIOIMIAMHUCS YMEHWSIMH I[POBOJMTh KOCBEHHBIE H3MEDEHHS,



FCCIIEIOBAHMS 3aBUCHMOCTEH (DM3HYECKHX BETWYMH M IOCTAHOBKY OIBITOB IO IMPOBEPKE MPEeIOKEHHBIX
THIIOTES.

BoubInoe BHUMAHKE YEISETCS PEUICHHIO PAaCYETHBIX M Ka4eCTBEHHBIX 3a/1a4. [Tpn 5ToM 11 pacu€THBIX
3a1a49 IPHOPHTETOM ABJAIOTCA 3aJadi C ABHO 3a/IlaHHOH (pH3MYECKOH MOJCIbIO, MO3BOJISIONHE IPUMEHATH
M3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jielia Kypca, Tak H MHTETPHpPYs 3HAHUS U3 PasHBIX
pasnenoB. J[1s KauecTBEHHBIX 3ajad NPHOPUTETOM SBISIOTCS 3a/[aHAsS Ha OOBACHCHHE IIPOTCKAHHA
(hH3MIECKUX SBJIEHHN W MPOLECCOB B OKpYXKAlOmIeH u3HM, TpeOyromue BEIGOpa (U3HIECKOH MOAETH i
CHTYaIli# IPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa.

B cootBercTeuu ¢ tpedosanmsamu GIOC COO k MaTepHalbHO-TEXHUYECKOMY 00ecnedeHnio yaeOHoro
nporecca 6a30BbIi ypoBeHb Kypca GH3HKH HA yPOBHE cpelHero obmero o0pa3oBaHHS JIOIDKEH H3Y4YaThCs B
YCIIOBHSIX IIPEIMETHOTO KaOuHeTa (H3WKH HIH B YCJIOBHAX HHTEIPHPOBAHHOrO KabWHeTa IPeJMETOB
€CTECTBEHHO-HAYYHOT0 KA. B kabuHete Gu3uKu 100KHO GBITE HeoOX0muMoe nabopaTopHOe 000py0BaHAE
IUIS BHIIONHEHHS YKA3aHHBIX B [porpaMMe M0 (U3WKe YYCHHYECKMX INPaKTHYECKHX pabor u
JIIEMOHCTpAIMOHHOE 000py10BaHHE.

JleMoHcTpannonHOe 00opynoBaHue (GOpMHPYeTCs B COOTBETCTBHM C IPHHIOHAIOM MHHUMAIBHOH
JI0CTATOYHOCTH H OOECIEeYMBAET IOCTAHOBKY IIEPEYMCICHHBIX B MporpaMMe Mo (H3MKE KIHOYEBBIX
JEMOHCTpANUi JUIs HCCIE0BAHMS H3YYAEMBIX ABJICHHH M MPOIECCOB, SMITUPHYECKUX B (DYH/IaMEHTATBHBIX
38KOHOB, UX TEXHHYECKHX NPHMEHEHUH.

JlaGopatopHoe 00GOpymOBaHWE Ui YYCHHYCCKMX MNpakTHdeckux pabor Gopmupyercs B BHIE
TeMaTHYECKUX KOMIUIEKTOB M obecreuMBaercs B pacyére OJHONO0 KOMIUIEKTA Ha ABYX OOyYarOMIMXCS.
TemaTHYecKHe KOMIUIEKTHI J1abopaTopHOro o0OpyZOBaHUS JOJKHBI OBITH HOCTPOEHBI HA KOMIUIEKCHOM
WCTIONIB30BAaHMHU aHATIOTOBBIX H (G POBEIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX M3MEPHTEIbHBIX CACTEM B BH/IC
U POBBIX Ta00paTOPHH.

OCHOBHBEIMHE IIEJIIME H3y9eHHs GU3uKH B 00ImeM 00pa30BaHUH SBIIIOTCS:
dopMupOBaHKe HHTEpeCa H CTpeMJICHHS OOYHarolMXCs K HayTHOMY H3Y9YEHHIO NMPHPOJBI, Pa3sBHTHE HX
HHTEJUIEKTYaNBHBIX U TBOPYECKHX CIIOCOOHOCTEH;
pa3BHTHE NPE/ICTABJICHHH O HAyIHOM METOJIE TMO3HAHUA B (OPMHUPOBAHKE UCCIICAOBATEIECKOTO OTHOMCHHS K
OKPYIKAIOIIAM SIBJICHHUIM;

(opMHpOBaHHE HAYYHOTO MHPOBO33PEHMA KakK pe3yNbTaTa H3yYCHHs OCHOB CTPOSHMS Marepud H
dyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(bopMHpOBaHHE yYMEHHH OOBACHATL ABJEHMSA C MCIONB30BaHHEM (M3WHYECKHX 3HAHMH M HayIHBIX
JI0Ka3aTeIIbCTB;

(bopMHpOBaHKE NpPEACTABICHHH O POH (U3MKH JUIs pasBHTHA APYTHX €CTCCTBCHHBIX HAyK, TCXHHKH H
TEXHOJIOTHH.

JlocTHKEHUE STHX IeNeit obecreurBaeTes pelieHHeM CIEeIyIOIIUX 3a1a4 B IPOIecce U3ydeHHs Kypca
¢du3uKa Ha ypOoBHE cpefHero obmero odpa3oBaHus:
npuoGpeTeHne CHCTEMbl 3HAHWH 00 OOmMMX (H3MYECKMX 3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPHAX, BKIIOYAd
MEXaHHKY, MOJIEKYJISIPHYIO QH3HKY, 5J€KTPOAHHAMUKY, KBAHTOBYIO (QH3HKY M SJEMEHTEI ACTPO(H3HKH]
(hopMmEpoBaHUe yMeHHl IPHMEHATh TEOPETHYECKHE 3HAHMSA /U1 00BACHEHHS (U3HYECKHX SBICHUN B IPUPOTIE
| JULS TIPUHATHS IIPAKTHYECKUX pelIeHHH B IIOBCEHEBHOM XH3HH,

OCBOEHHE CIOCO0OB pEIICHHMs pPa3MYHbIX 3aJad C ABHO 3aJaHHOM (H3MYECKOM MOICIbIO, 3alad,
[I0/Pa3yMeBaOINX CaMOCTOSTEIBHOE CO3/IaHHe (PH3MIECKON MOJIEIH, aIeKBATHON YCIIOBHSIM 3a/{adH;
IOHMMaHHe (H3UYECKHMX OCHOB M NPHHIIHIIOB JEHCTBHSA TEXHHYECKUX YCTPOMCTB M TEXHOJIOIHYECKHX
IIPOIECCOB, UX BIHAHUA HA OKPYKAIOIIYIO CPELY;

OBJIaJIeHHE METOAAMH CAMOCTOATENBHOTO INIAHWPOBAHHUS U IIPOBEJIEHUS PU3MUECKUX IKCIIEPUMEHTOB, aHATH3a
M HHTEPIPETALHH HHPOPMAIIIH, OTIPE/IeTIeHNAS IOCTOBEPHOCTH MOTy4EHHOIO Pe3ybTaTa;

CO3/IaHue€ YCIIOBHM JUIA Pa3BHTHSA YMEHHHI IPOEKTHO-UCCIIEN0BATENbCKOM, TBOPYECKOM ACATEIBHOCTH.

Ha usyuenue Gpu3uky (6a30BEIl YpOBEHB) Ha ypOBHE cpefiHero obmero obpasoBaHus oTBOAMTCH 136
gacos: B 10 kiacce — 68 gacos (2 vaca B Hezeno), B 11 knacce — 68 gacos (2 waca B HEZIENO).

[pepnaraeMblii B mporpaMme Mo Gu3uKe mepedeHb 1abopaToOpHBIX M ITPAKTHYECKHX paboT ABIAeTCA
PEKOMEHIOBAaHHBIM, YYHTENb [eNlacT BbIOOp INpoBedeHHsA nabopaTOpHBEIX pabOT M ONBITOB € Y4YETOM
HHIABHIYAIBHEIX 0COOEHHOCTEH 00yJaromuxcs.



COJAEPKAHHME OBYYEHHM A
10 KJIACC

Pazmen 1. ®u3uka 1 MeTOABLI HAYYHOTO MO3HAHHSA

@uzuka — Hayka o npupoje. Hayunsie MeTob! MO3HAHHUS OKPYIKAOMEro Mupa. Poss skcepuMeHTa u
TEOPHH B [IPONECCE MO3HAHHA MPUPOBL. DKCIIEPUMEHT B (DPH3HKE.

MozemupoBanue (HU3MHECKUX ABICHUH U mporieccoB. Hayunsle rumotessl. Du3udeckue 3aKOHBI U
Teopuu. ['paHUIIbl IPUMEHUMOCTH (GU3NYEeCKUX 3aKOHOB. [[pUHIUIT COOTBETCTRUS.

Pone u mecto du3uku B GOPMHPOBAHMM COBPEMEHHONW HAyYHOU KapTHHBI MHpA, B IPAKTHYIECKON
MegTeIFHOCTH JIFOIEH.

Hemonecmpayuu

AHanorossle ¥ MU(PPOBBIE U3IMEPUTETbHBIE IPUOOPHI, KOMITBIOTEPHbIC JATIHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe paBuieHue. OTHOCHTENBHOCTH MexaHuuyeckoro nBwkeHus. Cucrema oTcuéTa.
Tpaexropus. ;

Ilepememenue, CKOPOCTh (CpefHSs CKOPOCTh, MIHOBEHHAS CKOPOCTH) U YCKOPEHHE MAaTepHaIbHOM
TOYKH, UX NPOEKIUK HA OCU CHCTeMBI KoopauHaT. CliojKeHHe TIepeMEIIICHAH 1 CII0JKEHHE CKOPOCTEiA.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPSAMOJIMHEHHOE [MBMKCHUE. [ padWku 3aBHCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH H NEepeMeIleHus MaTepHaIbHONH TOYKH OT BPEMEHH.

Csobonnoe nagerue. Y cKopeHHe CBOOOIHOTO Na/IeHHMS.

KpuBonuueiiHoe aBrkeHre. JIBHXKEHHE MATEpPHAIBHOM TOYKH IO OKPY)KHOCTH C IOCTOSHHOM 110
MOIYJII0O CKOpPOCTBIO. YIJIOBAas CKOpPOCTh, JIMHEHHas ckopocTs. Ilepuonm u dactora oOpaiieHus.
IleHTpOCTPEMHTENBEHOE YCKOPEHHE.

Texnuueckue ycTpo#cTBa H MPaKTHYECKOE IIPUMEHEHHE: CIIHAOMETD, ABHIKEHHE CHAPSI0B, IIEIHbIC U
pEMEHHBIE TIepeIadn.

Hemonempayuu

Mogzens cucTeMbl 0TCUETa, HUUTIOCTPAIHA KHHEMAaTHYSCKHX XapaKTePHCTHK IBHIKCHHUS.

[IpeoOpa3opanue IBHIKEHHH C HCIIOIB30BaHHEM MIPOCTHIX MEXaHH3MOB.

[Tapenue Ten B BO3AyXE U B Pa3peiKeHHOM IIPOCTPAHCTBE.

Habmopenue nBrkenns Tena, OpOIEHHOr0 IO YTIOM K TOPH30HTY ¥ FOPH30HTAJIBHO.

H3mepenne yckopenus cBOOOIHOIO 11a1eHUS.

HarpaBneHue CKOpOCTH IIPH JBHIKEHHHU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophwie pabomui

Hsy4enre HepaBHOMEPHOr0 ABMIKEHHUA C IIEJIBIO ONPEICICHIA MITHOBEHHOM CKOPOCTH.

HccnenoBanie COOTHOIMEHHS MEXIY ITyTSMH, IPOHICHHBIMU TEIOM 3a I0CJe0BATE/IbHEIE PABHEIE
IIPOMEXXYTKH BPEMEHH IIPH PaBHOYCKOPEHHOM JBHKEHUHM ¢ HAa4aJIbHOH CKOPOCTHIO, pABHOM HYIIIO.

H3ydenne BIKESHHS IIApHKa B BA3KOH HKHAIKOCTH.

W3yuenne nBrxeHUs Tena, OpOIIEHHOr0 TOPU30HTAIBHO.

Tema 2. Juuamuka

[Tpurnun otHocuTensHOCTH ["amnes. Ilepssiii 3akon HetoTona, Maepuuansabie CHCTEMEI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cun. Bropoii 3akor HeroTOHA 171 MaTepHATBHOM TOYKH.
Tperuii 3akon HeroToHa A1 MaTepHabHEIX TOYEK.

3akon BcemupHOro TAroTeHus. Cuna TsokectH. [leppas KocMuyYecKas CKOpoCTb,

Cuna ynpyrocru. 3akon ['vka. Bec Tena.

Tpenwue. Bugel Tperns (mokos, ckonbxenus, kayeHus). Cuna tpenus. Cyxoe tpenne. Cuna TpeHus
CKOJIbIKEHHA M cuiia TpeHus nokos. Kospouuuent tpenus. Cuna CONpOTHBISHHS TPH TBUKEHUH Tella B
KHIKOCTH HJIH Tase.

[ToctynarensHoe U BpamaTenbHOe ABHKEHHE aGCOMOTHO TBEPIOro Tea.

MOMEHT CHIIEI OTHOCHTENBHO OCH BpameHus. [1nedo cunsl. YCIoBHs paBHOBECHS TBEPOrO TEIa.

Texnuueckue ycTpoicTBa H IMPAaKTHUECKOE NMPHUMEHEHME: MOAIMIHUKN, IBHKEHUE MCKYCCTBEHHBIX
CIIYTHHUKOB.

Hemoncmpayuu

slBneHue HHEPIMH.



CpaBHeHHE MacC B3aUMOJICHCTBYIONIUX TEJI.

Bropoii 3axor HeroToHa.

N3mepenue culL.

CroxxeHHE CHIL.

3aBHCHMOCTb CHIIBI YIIPYTOCTH OT AehopMaluH.

Hegecomocts. Bec Tena npu yCKOPEHHOM NOJABEME H MTa/ICHUH.

CpaBHeHHEe CHJI TPEHHUS MOKOs, KAUCHUS H CKOJIbXKEHHS.

Venosus paBHOBECHS TBEPAOTO Tela. BU/IbI paBHOBECHS.

Vuenuueckuil sxcnepumenm, 1abopamopnuie pabomet

W3yueHne ABHXKeHAS OpycKa 110 HAKJIOHHOM IIOCKOCTH.

HcclieioBanne 3aBHCUMOCTH CHJT YIIPYTOCTH, BO3HHKAIOMIMX B TIPYXKHHE ¥ PE3HHOBOM 00pasie, OT UX
nedopmanum.

Hccnenosanue yCnoBUi paBHOBECHS TBEPAOIO TEJa, HMEIOMIETO OCh BpalllCHU .

Tema 3. 3akoHbl COXPAHEHUA 6 MEXAHUKE

AMIysibe MaTeprAaIbHOM TOUKH (Tena), CHCTEMBI MaTEPHAIBHBIX TOYEK. VIMITYITbC CHITEI H H3MCHEHHE
MMITYJIbCA TeNa, 3aKOH COXPaHEeHHs UMITyJIbca. PeaKTHBHOE JBMIKCHHE.

PaboTa cunbl. MOIHOCTE CHIIEBL

KunerHdyeckas 3HEprus MaTepHaIbHON ToUkH. Teopema 00 U3MEHEHUH KHHETHYESCKON SHEPIHH.

[loTennmanscHas sHeprus. I[lOTeHUMANbHAsS OJHEPrHA YOPYro AeGOpMHPOBAHHOH MpPYKHHBL
IMoTennuanLHAs SHEPTHS Tesla BOIU3H IIOBEPXHOCTH 3eMIIH.

[ToTeHIHaATBHBIE W HENOTEHIHMANBHEIE CHIbl, CBs3p paboThl HENMOTEHIUANBHEIX CHJI C H3MEHEHHEM
MeXaHW9ECKOH SHEPTHM CHCTEMBI Tel. 3aKOH COXPaHEHHI MEXaHUIECKOH SHCPrHH.

VYrpyrue u HEYIpyrue CTOJKHOBEHHUS.

Texnuueckne ycTpoiCTBa M IpPaKTHYECKOe NPHMEHEHHE: BOJOMET, KOIEP, NpPYKUHHBIA IHCTOJET,
JBUIKEHHE pPaKeT.

Jemoncmpayuu

3aKoH COXpaHEHHs UMITYJIBCA.

PeakTHBHOE JIBHIKEHHE.

Ilepexo1 OTEHIMATHHOM SHEPTHH B KHHETHYECKYIO B 00paTHO.

Vuenuueckuti sxchepumenm, 1a60pamopuvle padomet

N3yuenne abCOMOTHO HEYIPYTOTO y/iapa ¢ TIOMOIIBIO IBYX OJMHAKOBEIX HUTSHBIX MasTHHKOB.

WccnenoBanne cBsi3dM pabOThI CHITBI ¢ M3MEHEHHMEM MEXAHWYSCKOM OSHEPTHMH Tejla Ha NpHMEpe
pacTsKeHHs Pe3HHOBOIO XKIyTa.

Pazxen 3. MoaekyasipHasi pH3HKa H TEPMOAHHAMHKA

Tema 1. OcHO6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE IIONOKEHHS MOJIEKY/IAPHO-KHHETHYECKOH TEOpHH M HX OMNBITHOE OOOCHOBAaHHE.
Bpoynosckoe asmxenne. Juddysns. Xapakrep IBHKCHHA U B3aHMOJCHCTBHA YaCTHIl BEIECTBA. Monemn
CTPOEHMS T'a30B, KUAKOCTEH ¥ TBEPIBIX TEN W OOBACHEHHE CBOHCTB BEIIECTBA HA OCHOBE STHX MOJENCH.
Macca u pazmeps! Mosekyi. Komndectro Bemectsa. [TocTosnuas Asorajpo.

TemoBoe papHoBecHe. Temneparypa u e& nsmepenue. [llkana Temnepatyp Llenbeus.

Mojens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJEKYJLPHO-KHHETHYECKOH TEOPHH H/CAIBbHOTO
raza. AGCOMOTHAsS TeMIeparypa KaKk Mepa cpelHeii KMHEeTHYECKON SHEpruH TEIUIOBOIrO JABHIKCHUA HacCTHIl
rasza. Illkana Temmeparyp Kemssuma. ['asoBsle 3akombl. YpaBHeHnme Menneneesa—Knaneiipona. 3akoH
JlaneToHa. V30mpomecchl B HAEATGHOM Tra3se C IIOCTOSHHBIM KOJMYECTBOM Bemectsa. I'paduteckoe
TpeJIcTaBIeHUE H30MPOLIECCOB: H30TEPMa, H30X0pa, H3obapa.

TexHHYECKHE YCTPOMCTBA U IPAKTHYECKOE TPHMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmnBITHL, JOKA3HIBAIOIIME MMCKPETHOE CTpOeHHEe BemecTBa, (ororpadgum MoseKyn OpraHAYecKHX
COEIMHEHUHN.

OnwiTs! 10 gHGQYy3uH KUIKOCTEH B ra3os.

Mojens 6pOyHOBCKOIO JBHKEHHS.

Moupens onsita llITepHa.

OmBITHL, 0KA3LIBAIOIIME CYIIIECTBOBAHAE MEKMOJIEKYIIIPHOIO B3aHMOIEHCTBHS.

Mozens, HIUTOCTPAPYIOLIAS IIPUPOY JaBIE€HUs ra3a HA CTEHKH COCy/a.

OnBITHI, WUTFOCTPUPYIOIIHE YPABHEHHE COCTOSHHUS HJIEATIEHOrO Ta3a, H30IPOIIECChL.



Vuenuueckuii sxcnepumenm, 1abopamopHeie pabomei

OmnpeneneHne Macchl BO3IyXa B KITAaCCHOH KOMHATe Ha OCHOBE U3MepeHHH 00p&Ma KOMHATEI, 1aBICHUS
| TeMIlepaTypsl BO3/yxa B HEH.

HccneoBanne 3aBUCUMOCTH MEKIY TTapaMeTpaMy COCTOSTHHS pa3peskeHHOro rasa.

Tema 2. OcHogbl MEpMOOUHAMUKU

TepMmosHaMHuyecKas CHCTEMa. BHYTpEeHHSS 3HEPrus TEPMOJMHAMHYECKOH CHCTEMBI M CHOCOOHI e€
u3MeHenus. KomiuecTBo TeIwIoTs U paboTta. BHYTpeHHsI SHEPrusl OTHOATOMHOTO HJIeallbHOrO0 rasza. Buusl
TEIUIONEPEeJadd: TEIUIONPOBOJHOCTh, KOHBEKIUA, W3ITydCHHE, YJelbHas TEIIOEMKOCTh BELIECTBA.
KonmudecTBO TENIIOTHI IPH TEILIONIEPE1aye.

[Tonsitue 06 amuabatHoM mpomnecce. [lepBrni 3akoH TepMoAMHaMMKH. IIprMeHeHue mepBoro 3akoHa
TepPMOAMHAMUKH K H3omponeccam. I'paduueckas uuTeprnperanus paboTsl rasa.

Bropoit 3akoH TepMoauHaMuKkd. HeoOpaTUMOCTE ITPOIeccoB B IPUPOJIE.

Tennosele mamunel [IpuHIEANGL AeficTBUA TeIUTOBLIX MamuH. [Ipeobpa3oBaHus SHEPIHH B TEIIOBBIX
manmaax. Kosdduiment monesnoro nedcTBus TernoBod mammesl. Llukn Kapro m ero xoapdumueHt
MOJIE3HOTO ASHCTBHA. DKOJIOTHYECKHE IPOOIEMBI TEILIO3HEPTETHKH.

Texnuueckue ycTpoicTBa U MPaKTHYECKOE TPUMEHEHHE: IBUraTelb BHYTPEHHETO Cropanus, ObITOBOM
XOJIOUTBHUK, KOHTUITHOHED.

Hemoncmpayuu

V3ameHeHne BHYTpEHHEH 3HEprWW Tena IPH COBEpHICHHM pabOTEL BBUIET MPOOKHW M3 OYTBUIKH IIOL
IielicTBHEM CIKATOTO BO3/1yXa, HarpeBaHue Gupa B 1aTyHHOH TpyOKe nyTéM TpeHus (BHI0JAeMOHCTPAIINS).

M3menenue BHyTpeHHEH SHEpIruy (TeMIepaTyphl) Tela OpyU Temlonepeaaye.

OmsrT Mo agrabaTHOMY pacITHPEHHIO BO3IyXa (OIBIT C BO3/IYIIHBIM OTHHBOM).

Mopenu napoBo# TypOHHEL, IBUraTelss BHYTPEHHErO CrOPaHus, PeaKTHBHOTO JIBHUIaTells.

Vuenuueckuii sxcnepumenm, nrabopamopnre pabomoi

N3mepeHue yaensHOH TETUIOEMKOCTH.

Tema 3. Azpezamnsie cocmoanua eemjecmea. Dazosvie nepexoosi

[TapoobpasoBanue u koHzeHcanus. Menapenue 1 kunenne. AGCOMOTHAS U OTHOCUTETBHASA BIAYKHOCTE
Bo3ayxa. Haceumennsii map. YaeneHasa Temnota napoobpa3oBaHus. 3aBHCHMOCTb TEMIIEPATYPHI KMIIEHHS OT
TABIICHUSL.

Teépmoe teno. Kpucrammaueckne u amopdHbie Tena. AHH30TPONHS CBOMCTB KpucTamios. JKugkue
kpuctajubl. CoBpeMeHHBIE MaTepHanbl. [lnaBieHHe W KpucTaUIM3aUMs. YJelbHas TEIUIOTA IUIABICHHS.
CyGnumarus.

VYpaBHeHHe TeIuoBoro OanaHca.

Texnuyeckue ycTpoiicTBa M NPaKTHUECKOS NMPUMEHEHME: THIPOMETP H MCHXPOMETpP, KalOpHMETP,
TEXHOJIOTHH II0JYy4YEHHs COBPEMEHHBIX MAaTepHAJIOB, B TOM YHCJIe HAHOMATEPHAIOB, K HAHOTEXHOJIOTHH.

Hemoncmpayuu

CRoiicTBa HACHIIIEHHBIX TIAPOB.

Kunenue npu noHWKEHHOM JaBICHHH.

CnocoOs! H3MepeHH s BIaXKHOCTH.

Habmonenue HarpeBaHus U IUIaBIEHHS KPUCTAILTHYECKOTO BEINECTBA.

JleMOHCTpauus KpUCTaJLIOB.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomet

H3mMepeHHe 0OTHOCHTEIBEHOH BIAKHOCTH BO3/IyXa.

Paspgea 4. DnekrpoauHaMuKa

Tema 1. dnexkmpocmamuxa

OnexTpusanmua Tem. ONeKTpuueckuit 3apsia. J[Ba Buua 5IeKTPUYECKHX 3apsmoB. IIpOBOIHMKH,
JMBJIEKTPUKH M IOJYIIPOBOIHHKH. 3aKOH COXPaHEHMUs SMEKTPHUECKOro 3apsiia.

Bsaumopeiictere 3apsanoB. 3akon Kynona. Todeunsni smekTpuueckuii 3apsi. DIEKTPUUECKOE IIOJE.
Hanpsoxk€unocTs  snexTpudyeckoro mons. [IpHHIMI CYNEpHoO3HIMM 3JeKTpHYecKmX moneil. JIunum
HaNpsHKEHHOCTH DIIEKTPHYECKOTO IOJIA.

PaGora cun snexrpocratmdeckoro mons. [lotenuman. PasHocTs mHoTeHIManoB. IIpOBOJHHKH H
JHMDJIEKTPUKH B 3JIEKTPOCTATHIECKOM IoJIe. JIMaeKTpuyecKkas MpOHUIAEMOCTE.

Onextpoémkocts. Konaencarop. DneKTpo&MKOCTE IUIOCKOTO KOHAEHCATOPA, DHEPrus 3apaKeHHOro
KOHJIeHCcaTopa.



TexHudeckue ycTpolicTBa W [pakTHYECKOe MpPUMEHEHHE:  3JIEKTPOCKOI,  SJIEKTPOMETD,
3NMEKTPOCTAaTHYeCKas 3alliTa, 3a3eMJECHHE 3JEKTPOnpruOOpOB, KOHJICHCATOD, KONMPOBAJIbHBIA armapar,
CTPYWHBIA IIPUHTED.

Lemoncmpayuu

YcTpoicTBO M IPUHIKN JIEACTBHA 3JIEKTPOMETpa.

B3auMoelcTBIE HA3JIEKTPH30BAHHBIX TEJL.

DIeKTpHYIECKOe I0JIE 3apsXKEeHHBIX TEJ.

ITpOBOAHUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMSIEKTPHKH B JIEKTPOCTATHYECKOM II0JIE.

3aBHCHMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAMH IIACTHH, PACCTOAHHS MEXIY
HUMH B JA3JIEKTPUYECKOH IPOHUIIAEMOCTH.

DHeprus 3apsKeHHOr0 KOHIEHCATOpA.

Vuenuueckuii axcnepumenm, 1abopamopHeie pabomet

H3amepeHue 31eKTPOEMKOCTH KOH/ICHCATOPA.

Tema 2. ITocmoannvtii 2nexmpudeckuii mox. Toku ¢ pasiuyHslx cpeoax

DJIeKTpHYEeCKHil TOK. YCIOBHS CYIIECTBOBAHHS dNeKTpHueckoro Toka. Merounuky Toka. CHia ToKa.
[locTOSHHEIN TOK,

Hanpsoxenue. 3akoH OMa 1518 yJacTKa eI .

DJIeKTpHYECKOe CONpOTHBICHWE. YJETBHOE CONMpOTHBIEHHWE Bemecta. llocmenoBaTenbHOe,
napajuielIbHOe, CMEIIaHHOE COENHEHNE IIPOBOAHUKOB.

Pa6oTa snexTprdeckoro Toka. 3akon JHxoyns—Jlenna. MOmHOCTS 31€KTPUICCKOr0O TOKA.

DNEeKTPOBUIKYINAsS CHJIA W BHYTPEHHEE CONpPOTHBICHHE MCTOYHMKA TOKA. 3akoH OMa JUIs IIONHOH
(3amMKHYyTOM) 3ekTpryeckoit memd. KopoTkoe 3aMbIKaHueE.

DJIeKTPOHHAs MPOBOIMMOCTG TBEPHBIX META/UIOB. 3aBHCHMOCTh COMPOTHBICHHA METALIOB OT
Temmeparypsl. CBepXIpoBOIHMOCTE.

DneKTpHYecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[onynposoauukd. CoGCTBeHHas ¥ IIPHMECHas NPOBOJMMOCTH NONMynpoBoguukos, CpoicTBa p—n-
nepexoya. [TomynpoBoIHUKOBEIE IPHOOPEL.

DNEKTPHUECKHH TOK B PacTBOPAX M PacILiaBaX OJIEKTPOIMTOB. DJIEKTPONMTHYECKAs IHUCCOLMANKS.
DNeKTpOIH3.

DIeKTPHYECKHH TOK B razax. CaMOCTOSTEbHBI H HECAMOCTOSTENBHEIA PaspsL. Momaus. [Tnasma.

TexHHYECKHE YCTPOUCTBA ¥ IIPAKTHYECKOE IIPUMEHEHHE: aMIIEPMETP, BONBTMETP, PEOCTAT, HCTOTHHKA
TOKA, 31eKTPOHArpeBaTeNlbHBIE MPAOOPEI, MEKTPOOCBETHTENbHBIE IPHOOPEI, TEPMOMETP CONPOTHBIICHH,
BaKyyMHBIi THOJI, TEPMHCTOPEI ¥ (DOTOPE3NCTOPEI, OTYIPOBOHHKOBBIA AHOJ, TATbBAHAKA.

Hemoncmpayuu

H3mepenne CUITBl TOKA H HATIPKEHHS,

3aBUCHMOCTE CONPOTHUBICHHSA LHIMHIPHYECKUX MPOBOJHHUKOB OT JJIHHBL, IUIOMIQJX MONEPEIHOTO
CeueHHs 1 MaTepraa.

CMmeImanHoe COeIUMHEHHE IIPOBOHHUKOB.

[IpsMoe M3MepeHue MeKTPoABIKYmEeH criibl. KopoTkoe 3aMpIKaHHE raibBaHHYECKOro J/ICMCHTa H
OIIEHKA BHYTPEHHETO CONPOTHBICHHMA.

3aBUCHMOCTE CONPOTHBIICHUS METAIITIOB OT TEMIIEPATyPEL.

[TpOBOAMMOCTE JJIEKTPOIHTOB.

VIcKpoBO# pa3ps/l B IPOBOJAMMOCTE BO3TyXa.

OHOCTOPOHHSS IPOBOJMMOCTE AHO/IA.

Vuenuueckuii axcnepumenm, r1abopamopubsie pabombl

M3y4eHue CMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

M3Mmepenue SIeKTPOABIKYIIeH CHIIBI HCTOYHMKA TOKA H €r0 BHYTPEHHETO CONPOTHBIICHHS.

HabOmonenue 31eKTponusa.

MesknpeaMeTHbIe CBA3H

Uzyuenne kypca (usuku 6a30Boro ypoHs B 10 KIacce oCyINeCTBIAETCA € yUETOM COAEPKATEIBHBIX
MEKIIPEIMETHBIX CBs3€i ¢ KypcaMi MareMaTriKH, OHONIOrHH, XHUMUH, reorpadHH 1 TEXHOJIOIHH.

Meoicnpedmemuble nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO [O3HAHUA: SBIICHHC,
HaydHbi (akr, rumoTe3a, (U3MYecKas BEIMYMHA, 3aKOH, TEOpHd, HAaOMIONCHHE, OKCICPHMEHT,
MOJIETUPOBaHUE, MOJIEI, H3MEPEHHE.



Mamemamuxa: peleHne CUCTEMb] ypaBHEHHI, TuHelHasa GyHKIUS, napaboia, runepboia, ux rpaduxu
U CBOICTBA, TPUIOHOMETpHYeCKHe (YHKIMH: CHHYC, KOCHHYC, TAHICHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI ¥ UX IPOEKIMU Ha OCH KOOP/IMHAT, CII0JKEHHE BEKTOPOB.

buonozus: MexasudecKkoe ABMKEHHE B XuBOM mpupone, auddy3us, ocMoc, TEIIOOOMEH KUBBIX
OpraHu3MoB (BHBI TEIUIONEPENadl, TEIIOBOE pAaBHOBECHE), INIEKTPHUECKUE SBIICHHUS B UBOH pUpoe.

Xumus: TUCKPETHOE CTPOEHHE BEINECTBA, CTPOSHHE aTOMOB M MOJIEKYI, MOJIb BEIECTBa, MOJIIPHAS
Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEJN, JKMIKOCTEM M Ta30B, 3JEKTPHYECKHE CBOMCTBA METAILIOB,
5JIEKTPOIHMTHYECKAs JUCCOLUAIMS, TAThBaHUKA.

I'eoepaghus: Bna)kKHOCTE BO3AyXa, BETPEI, OapoMeTp, TEPMOMETP.

Texnonozus: npeobpa3oBaHue IABHIKEHUH C MCIIONb30BAHMEM MEXaHH3MOB, YUET TPEHHS B TEXHHKE,
IOAMIMIIHMKH, HCIIOIL30BaHHE 3aKOHA COXPaHEHWS HMIIYJbca B TEXHUKE (pakera, BOJOMET M JpYrue),
JIBUTaTeNlb BHYTPEHHEr0 CropaHus, napopas TypOuHa, OBITOBOM XONOAUIBHHUK, KOHJHIHOHEP, TEXHOJOIHI
IOITYyYEeHHs COBPEMEHHBIX MaTepHaloB, B TOM 4YHCIE HAaHOMATEPHATIOB, M HAHOTEXHOJIOTHH,
3JIEKTPOCTATHYECKAS  3allliTa, 3a3eMJIEHME  DJIEKTPONpHUOOpOB, KCepoKe, CTPYHHBIH  IpHHTED,
3JIEKTPOHArpeBaTeIbHbIEe IPHOOPEL, ANEKTPOOCBETUTEIBHEIE TPUOOPEL, raTbBaHKKA.

11 KJIACC

Pasnen 4. DaekTpoquHaMuKa

Tema 3. Maznummnoe none. nNeKmpoMazHUMHAA UHOYKUUA

[Tocrosuuble MarHuThl. B3aumoneHcTBHE NOCTOSHHBIX MAarHuToB. MaruuTHOe mone. Bexrop
MardHUTHOH MHAYKIWH. [[pHHIMI CyNepro3uIiiy MarHuTHEIX onel. JInHuy MarHuTHOM HHAyKIMH. KapTuna
JMHUANA MarHUTHOMN MHIYKIIUH NOJIS TIOCTOSHHBIX MAarHUTOB.

MaruuTHOe mone NmpoBOAHWKA ¢ TOKOM. KapTuHa NTMHWH WHIYKIMH MATHHUTHOTO IOJIs JIMHHOTO
IOpsSAMOro IPOBOAHHMKA M 3aMKHYTOIO KOJBIIEBOrO IIPOBOJHHMKA, KaTymlkd ¢ TokoM. Omber Dperena.
B3aumozpelcTBAE TPOBOAHUKOB C TOKOM.

Cuna AMnepa, e€ MOAYJIb B HallpaBJieHHUE.

Cuna Jlopenma, e€ mogyme M HampasieHue. [[BIKEHHE 3apsDKEHHOM YacTHIBI B OJHOPOIHOM
MarauTHOM nosne. Pabota cunsr Jloperna.

SIBnieHne 371€KTPOMArHUTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOM MHIYKIHH. DIIEKTPOABHIKYINAS
CHJIA MHIYKIMHM, 3aKOH JIeKTPOMAarHuTHOM uaaykuun @apanes.

BuxpeBoe 3nekTpHueckoe Immoie. DNIEKTPOIABHKYINAs CHIA MHAYKIUH B MIPOBOIHMKE, JBHIKYIIEMCS
IIOCTYIIaTEeNIBHO B OJJHOPOJHOM MarHuTHOM II0JIE.

[Ipasuno Jlenua.

NHnyKTHBHOCTD. SBIEeHHE CaMOUHIYKITHH. DIICKTPOABHIKYIIAA CHIIA CAMOMH/TYKIIHH.

OHeprus MarHUTHOTO MO KAaTYIIKXA C TOKOM.

ONeKTpOMAarHuTHOE II0JIE.

Texnudeckue ycTpoHCTBa H NPAaKTHYECKOE NPHMEHEHHE: MOCTOAHHBEIC MAUHUTHI, 3J€KTPOMATHHUTEI,
3NIEKTPOJIBUIaTe b, YCKOPHTEIHN 37IEMEHTAPHBIX YaCTHI, HHAYKIMOHHAS [1€Yb.

Lemoncmpayuu

Omsit Dperena.

Otxi0HEHHE 3IEKTPOHHOTO ITyYKa MAarHUTHBIM TOJIEM.

JIMHMM UHIOYKIIHE MArHUTHOTO TOJIS.

BzauMopeiicTBue ABYX MPOBOIHHKOB C TOKOM.

Cuna Ammepa.

JeiicTBue cuisl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHune 3NMeKTPOMATHUTHON WHITYKIIHH.

IIpaBuno Jlenna.

3aBHCHMOCTD 3/IEKTPOABHKYIIEH CHIIBI HHAYKIIHU OT CKOPOCTH M3MEHEHHS MArHUTHOTO MIOTOKA.

JIBreHne caMOUHIYKIIUH,

Yuenuueckuil skcnepumenm, nabopamopuwvie pabomut

W3yuenure MarHUTHOTO TIOJIS KATYIIKH C TOKOM,

Hccneposanne feHCTBHS MIOCTOSHHOIO MarHUTa Ha PAMKY C TOKOM.

WcenenoBanue siBIeHHS 31€KTPOMArHUTHON HHIYKI[HH.

Paszgen 5. Konebanua 1 BOJHBI



Tema 1. Mexanuyeckue u 31eKmpomMazHummble Konebanun

Konebatensnas cucrema. CpoGojHble MexaHudeckue konebanua. ['apMoHHMYeckHe KosebaHus.
Ilepuon, uacrora, ammmryaa H ¢asza koneGanuil. IIpyXMHHBIH MasTHUK. MareMaTHYeCKHid MAasTHHK.
VpaBHeHne rapMorrdeckux Konebanuii. IIpespamense sHEprUn IPU FrAPMOHHIECKAX KOJIEOAHMUSIX.

Kone6arensubiii koaTyp. CBoGOMHBIE 3I€KTPOMAarHATHRIE KonebaHHA B HACATBHOM KoJeOaTeIbHOM
KOHTYpe. AHallOTHs MEXIY MEXaHWYeCKHMH H SJeKTPOMarHMTHBIMH KoneOanmamu. Popmyna Tomcona.
3aKOH COXpaHEHHs SHEPTHY B HIEATHHOM KoebaTelsHOM KOHTYpE.

I[Ipencrasienne o 3aryxarommx KonebaHusx. BeHyXkIeHHble MexaHHuecKHe Konebanud. Pesonamnc.
BeIHYXICHHEIE 3JIEKTPOMarHiTHEIE KOJIeOaHus.

[TepemeHHsId TOK. CHHYCOUTATbHEIH epeMeHHBIH TOK. MOIIHOCTS IEPEMEHHOTO TOKA., AMILTHTYAHO®
| JIeHCTBYyIOIIEE 3HAYEHHE CHIIBI TOKA M HAIIPSIKCHHS.

Tpanchopmartop. [Ipor3BOACTBO, lepeiada U HOTPeOIeHNE STEKTPHIECKOH SHEPTHH. DKOJIOTHIECKHE
PUCKH TIpH MPOH3BOJACTBE 3MeKTposHepru. KynbTypa HCIOJB30BaHMS 3IEKTPOIHEPIHH B IIOBCEIAHEBHOM
KHA3HH.

TexHUYeCKHe YCTPOMCTBA M TNPAKTHIECKOE IMPHMEHEHHE: JJIEKTPHYECKHH 3BOHOK, T[EHEpaTop
IepeMEeHHOr0 TOKa, JIMHUM 3/IeKTPoIepeay.

Lemonempayuu

WccreoBaHne apaMeTpoB KoaebaTebHO! CHCTeMBI (IIPY/KUHHBINA HITH MaTeMAaTHIECKHH MasTHHK).

Habmoxenue 3aTyxXaomux Koneoasui.

Hccnenosanue ¢BOMCTB BEIHYKIEHHBIX KoleOanui.

Hab6monenune pesoHanca.

CBOGOIHEIE IIEKTPOMATrHATHBIC KOTeOaHHs.

OcumirorpaMmsl (3aBUCHMOCTH CHIIBI TOKAa M HAlNpsKEHHs OT BPEMEHH) Ui 3JIEKTPOMarHHTHBIX
KoJIeOaHMiH.

Pe3oHanc IpH HOC/IEN0BATEIFHOM COSIHHEHUH PE3UCTOPA, KaTyIKH HHIAYKTHBHOCTH H KOH/IGHCATOpa.

Mogens THHUHA 3JIeKTpOoNepeaaydH.

Vuenuueckuii sxchepumenm, rabopamopusie pabombi

WUccnenoBanHe 3aBUCHUMOCTH IIEPHO/Ia MaIIbIX KonieOaHu# Ipy3a Ha HUTH OT JUIMHBI HUTH U MacChl rpy3a.

HccrenoBanie nepeMeHHOr0 TOKA B IIEIH W3 TTOCIEA0BATENBHO COSMHEHHBIX KOH/ICHCATOPa, KaTyIIKH
| PE3UCTOpa.

Tema 2. Mexanuieckue u 31eKmMpOMAZHUMHbIE 6ONHbI

Mexanudeckue BOJHBI, YCIOBHs pacrmpoctpanenus. [lepuoa. CkopocTh paclpoCTpaHCHHA M JUTHHA
BoHEL [lonepeynsie u IPOOIBHEIE BOTHEL VIHTephepeHtus 1 Juppakius MeXaHHIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. 'poMmkocTh 3Byka. Beicora ToHa. TeM6p 3ByKa.

DJIeKTPOMArHUTHBIC BOJHEL YCIOBHS H3JIyYECHHs 3JI€KTPOMArHMTHEIX BOJIH. B3awMmuas opueHTanms
sekTopoB E, B, V B anekTpomarHHTHOH BomHe. CBOHCTBA OJIEKTPOMAarHWTHBIX BOJIH: OTPaKEHHE,
IIpesioMIICHHE, TOJsSpH3alis, M pakius, HaTepdepenius. CKOpoCTh 31eKTPOMArHUTHBIX BOJIH.

[11kaa 57eKTPOMArHHTHBIX BOJIH. [[pHMEHEHHE 3I€KTPOMArHHTHBIX BOJIH B TEXHHKE U OBITY.

[TpHHIMIE] PaHOCBSI3K U TEICBUICHU. PajnosioKamus.

DNEKTPOMAarHUTHOE 3arpsi3HEHHE OKPYIKAIOIIEH CPeIbl.

Texuuueckrie ycTpoficTBA M NPAaKTHYECKOE MPHMEHEHHE: MY3HIKATbHBIE HHCTPYMEHTE,
yABTPa3BYKOBas JWATHOCTHKA B TEXHHKE W MEIHWIMHE, pajiap, paJHONPHEMHHK, TCICBH30D, AHTCHHA,
tenedon, CBY-neys.

Hemoncmpayuu

O6pasoBaHue U paclpoCTPaHEHHE NONEPEYHBIX M IPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kkak HCTOYHHK 3BYKa.

Ha6moieHne oOTpaskeHUS U MPETOMIICHHS MEXaHHYECKHX BOJIH.

Hab6monenne uaTephepeHIy 1 THQPAKIHH MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmo/ieHne cBA3M IPOMKOCTH 3BYKa M BBEICOTHI TOHA C aMIUIUTYI0H M 4acTOTOH KojleOaHumii.

WUccnenoBanue CBOWCTB SJIEKTPOMATHMTHBIX BOJH: OTpaKeHHe, MpPEITOMIICHHE, IONSpH3alMs,
madpakus, HHTEpHEPEHIN.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeliHOe pacpocTpaHeHHe CBETa B OJHOPOJIHOM cpeje. Jlyd cBera.
Todeunslit HCTOYHUK CBETA.

Otpakenue cBeTa. 3akoHbI OTpaxkeHus cBeTa. [locTpoerne n3o0pakeHHit B IJIOCKOM 3epKalle.



[Mpenomienne cBeTa. 3aKOHBI IpenoMIIeHHs cBeTa. AOcomoTHEI nokasarens npenomieHus. [lomnoe
BHYTpeHHEee oTpaxerue. [IpeaenbHbIA yroi NoIHOr0 BHYTPEHHETO OTPaXKEHHH.

Hucnepcus ceera. Crnoxuseiii coctas Genoro ceera. L{ser.

Cobuparompe 1 pacceHBaroIlue JUH3BL ToHKas JHH3a. POKYyCHOE pacCTOSHHE W ONTHYECKAs CHia
TOHKOM ymH3bL IlocTpoeHne M300pakeHHH B cOOMpAIOMIMX M pacceHBarommx MH3ax. PopMyna TOHKOH
JIMH3BIL YBeIHYeHue, 1aBaeMoe JINH30H.

[Ipenens! IPUMEHHMOCTH TeOMETPHYECKOM ONTHKH.

Bonuosas ontuka. Wurtepdepennms cBera. KorepeHTHBIE HCTOYHMKH. YCIOBHS HaOIIOIEHHS
MaKCHMyMOB ¥ MUHUMYMOB B HHTEP(HEPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX ACTOYHHUKOB.

HNudpakuus csera. JudpakuuonHas pemérka. YcloBHe HaOMIONEHUS IJIABHBIX MAKCUMYMOB IIpH
IaJleHHA MOHOXPOMAaTHYIECKOT0 CBeTa Ha TU(DPaKIIHOHHYIO PEIIETKY.

[Tonsipusanus cBeTa.

TexHuyeckue ycTpoiicTBa U MpakTHYECKOE NIPHMEHEHHUE: OUKH, Jymna, doToamnmnapar, IpoeKIHOHHbIH
amnmapar, MEKPOCKOII, TEJIECKOIl, BOJJOKOHHAs ONTHKA, JH(pakinoHHas peméTKa, IOIAPOH/I.

Lemoncmpayuu

[IpsmoriHeitHOE pacnpOCTPaHEH)E, OTPAKEHUE U MperoMiIeHue cBeta. OnTHYecKre NpHOOPEL.

[Tonuoe BHYTpeHHee oTpaxeHue. Moiens cBETOBOA.

HccnenoBanne cBOMCTB H300pakeHHH B JTMH3aX.

Mozenu MEKpOCKOTIa, TEJIECKONA.

Habmonenue untepdepeHinu cBera.

Habnronenne audpakuun ceera.

Habmoenue nucnepcuu ceeTa.

[TonmyueHue criekTpa ¢ IOMOIMIIBIO IIPH3MBEL.

ITomyuenue criexTpa ¢ MOMOIBIO AU(PAKIIMOHHOMH PEITETKH.

Ha6monerue monspusanyu cBeTa.

Yuenuueckuil sxkcnepumenm, nabopamopusie pabomut

W3mepenwue noxazatens IpeIOMICHHS CTEKIIA.

Hccenenosanne cpoiicTB n300pakeHu#t B MHH3aX.

Habmonenue mucrnepcHu cBeTa.

Paspen 6. OcHOBBI cneNHAILHOI TEOPHH 0THOCHTEILHOCTH

I'paHMIBI NPUMEHMMOCTH  KJIAacCHYeCKOM  MexaHukd. IIOCTymaTel — CIelUMaTbHOM  TeOopHH
OTHOCHTEJFHOCTH: MHBAPHAHTHOCTH MOMYJIS CKOPOCTH CBETa B BAaKyyMe, NPUHIMI OTHOCHTEILHOCTH
DHHIITEHHA.

OTHOCHUTENBHOCTH OZTHOBPEMEHHOCTH. 3aMe/JIeHHEe BPEMEHH U COKPAIllEHHE JIIMHBL

DHEPrus ¥ UMITYJIEC PeISTHBHCTCKOM YaCTHITEL

Cas13b Macchl ¢ 9HEPrueil  UMILYJI5COM PEISTHBACTCKON YaCTHIEL. DHEPTHS IOKOSL.

Pazgen 7. KpanroBas ¢pusuka

Tema 1. Dnemenmsl K6AHMOBOU ONMIUKU

®otonsr. ®opmyna [Inanka cBs3u S3HEPru# (OTOHA C €ro YacTOTOM. DHEPrusd M UMITYJIBC (OTOHA.

Orxperte u uccnenoBanue ¢orospdexra. Ombitel A. I'. CroneroBa. 3akonsl ¢oTosddexra.
Vpasuenue DitnmTeitna g Goroaddexra. «Kpacuas rpanuna» dhorosddexra.

Jlasnenue ceera. Oneitel I1. H. JleGenera.

XuMHUYeCcKoe IelCTBHE CBETA.

Texnuueckue ycTpoiicTBa M NHpakTHYECKOe NpHUMEHeHHe: (OTO3TeMeHT, (OTOAATIHK, CONHEYHAs
OaTapes, CBETOAMO/I.

Jemoncmpayuu

®orosddexT Ha ycTaHOBKE ¢ IIMHKOBOH IJIACTHHOM.

Hcenenosanne 3akoHOB BHemHero horoaddexra.

Cseromuos.

Conueynas 6arapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Onsiter Pesepdopma mo paccesiauto o -gactui. [Inanerapuas Moelb aToMa.
[Tocrynater Bopa. M3ny4erue i normomenue GOTOHOB P MEPEXOJIE aTOMa C OJHOTO YPOBHS SHEPrHd Ha
Japyroi. Bujel criektpoB. CnekTp ypoBHe# SHeprud aroMa BoA0poaa.



BosnHosele cBoiicTBa 9acThll, Bosner e Bpoitma. KopmyckynapHo-BOIHOBOM TyaTH3M.

CroHTaHHOE ¥ BBIHYKIICHHOE H3IIy4eHHE.

TexHHYECKHE YCTPOIMCTBA B IPAKTHYECKOe IPHMEHEHNE: CIEKTPAIBHEIA aHamu3 (CIEKTPOCKOIT), J1asep,
KBaHTOBBIH KOMITBIOTED.

Hemoncmpayuu

Mopens onbita Pesepdopaa.

Onpejesnienye JTAHEI BOTHEI JIa3epa.

Ha6monenne nuHeHYaThIX CIEKTPOB U3TYYEHHU.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamoptvie pabonvl

HabGmonenue THHEHYATOTO CIIEKTpPA.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTEI, JJOKa3bIBAIOIIHE CIOKHOCTh CTPOeHMs Anpa. OTKpHITHE paaHOaKTHBHOCTH. ONBITHI
Pesepdopaa o ONpEAEICHHIO COCTAaBa PaJHOAaKTHBHOrO u3mydenus. CpoiicTsa anbda-, Gera-, ramma-
U3JIy9eHus. BrusHue paquoakTHBHOCTH Ha JKHBBIE OpPraHU3MBl.

OTkpbITHE IpOTOHA M HelTpona. Hykmownas mojens supa ['eiizenGepra-liBanenko. 3apsn snpa.
Maccosoe uncio siapa. M3ortomns:.

Ampda-pacriaf. DJNEKTPOHHBIM ©  MO3UTPOHHBIM Oera-pacman. ['amma-m3mydenwe. 3akoH
PaIHOaKTHBHOIO pacraja.

DHeprus CBA3M HyKJIOHOB B Aape. SnepHbre cuisl. JlepexT Macchl Apa.

Slnepusbie peaknuu. JleneHne U CHHTES A7ED.

Slnepueii peaktop. TepmosimepHbii cuHTe3. IIpoOneMbl M NEPCHEKTHBHI SNEPHOH 3HEPreTHKH.
DKOJIOTHYECKHE ACTIEKTHI S/IEPHOH SHEPTreTHKH.

DnemeHTapHbIe YacTHUBL. OTKpPBITHE IO3HTPOHA.

MeTo el HaOIOAEHHS i PETHCTPALMHA 3JIEMEHTAPHBIX JaCTHII.

QyHaMeHTalbHbIE B3auMoIeHcTBHS. EMHCTBO (QH3MYECKON KAPTHHBI MUPA.

Texnuueckue yCTPOKMCTBA M IPaKTHYECKOe MPUMEHEHHE: JO3MMETp, KaMmepa BuibcoHa, sepHbIA
peakTop, aToMHas Gomba.

Lemonempayuu

CyéTurK MOHH3UPYIOUIHX JACTHIL.

Vuenuyeckuti sxcnepumenm, 1abopamopHeie pabonivt

Hcenenosanue TpeKoB 9acTril (110 TOTOBBIM (oTorpadusm).

Pa3spex 8. DiieMeHTBI ACTPOHOMHH H aCTPOPHIHKH

Drarbl pa3BUTHS aCTPOHOMUH. [IpHKIaHOE ¥ MHPOBO33PEHYECKOE 3HAYCHHE aCTPOHOMHH.

Buy 38&3amoro Heba. Co3Be3us, spkue 3BE3Ib], IIAHETE], HX BUIMMOE JIBHKEHUE.

Conneynas cucTeMa.

Comune. Comnewnas akTHBHOCTh. Mcrtounwmk 3Hepruu CosHua M 3BE3A. 3BE3IBI, MX OCHOBHBIC
XapakTePHCTHKH. JlHarpaMma «CIIeKTpaIbHEIH KJIacC — CBETUMOCTE). 3BE3/IbI TNIABHOM II0CIIEI0BaTEIbHOCTH.
3aBHCHMOCTD «Macca — CBETHMOCTE Y IS 3BE3]1 INIABHOM ITOCIIeI0BaTEIbHOCTH. BHyTpeHHEe CTpOEHHE 3BE3 L.
CoBpeMeHHBIE IPEJCTABICHAS O IPOUCXOXKICHHHA K 3Bomonun CoHia ¥ 38€371. DTallbl JKA3HH 3BE3LL.

Mneunsri [Tyte — nama [anakruka. [Tonoxenune u asmwkerne Comana B ['anakTuke. THITBI ralakTHK.
PanuoranaxkTuky ¥ KkBasapsl. HEpHBIE JBIPHI B SA/IpaxX rajlakTHK.

Beenennas. Pacmmpenne Bceenennoif. 3akon Xab6ma. Pasberanue ranaktuk. Teopus Bosbimoro
B3pbIBa. PEIIMKTOBOE H3IIyYEHHE.

Macirabuas ctpykrypa Beenennoii. MeraranakTaka.

Hepeménnbie npoGiieMbl aCTPOHOMHH.

Yyenuueckue nabniooenus

Ha6moieHnss HeBOOPYKEHHBIM IJIa30M C HMCHOJIB30BAHHEM KOMIBIOTEPHBIX IPHUIIOKCHUH JUIA
OIpeleleHHs MoJIoKeHus HeGeCHbIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3just CeBepHOro
NOJTyIIapus U spKue 3BE3/IBL

Hab6monenus B Teneckon Jlynsl, manet, Mnednoro IIyTa.

O6Gobmaromee NOBTOpEeHHE

Pose hH3HKM M aCTPOHOMMH B 5KOHOMHYECKOM, TeXHOIOTHYECKOH, CONMATLHON U STHYECKO#H chepax
JIeATEeTLHOCTH YEI0BEKA, POIb B MecTO (DM3HKHU M aCTPOHOMHH B COBPEMEHHOM Hay4HOH KapTHHE MHpa, POITh



dusmdeckoit Teopur B GOPMHEPOBAHUM NPECTABICHUH O (PU3HIECKOH KapTHHE MHUpa, MECTO buzuyeckoi
KapTHHBI MEpA B 00IIEM psi/ly COBPEMEHHEIX €CTECTBEHHO-HAYYHBIX MPE/ICTABICHHI O IPHPOJE.

MexnpeaMerHbie CBS3H

Usygenne Kypca dusuku 6a3oBoro ypoBHs B 11 kyacce OCYIIECTBIAETCS € YUETOM COJEPKATEIBHBIX
MEXIPEeIMETHEIX CBA3EH C KypcaMu MaTeMaTHKH, OHOIOrUM, XUMUH, reorpaduH U TEXHOIOTHH.

Mescnpedmemnvie nonsmus, CBS3aHHBIE C H3YYCHHEM METOLOB HAyYHOTO IIO3HAHHA: ABICHHE,
HaydHBIi (akr, rumoTesa, (u3MYeckas BeNMYMHA, 3aKOH, TEOpHsd, HAONIONCHHE, OKCIIEPHMEHT,
MOJIeTHPOBAaHHUE, MOJIENIb, H3MEPEHHE.

Mamemamuxka: pelneHre CHCTEMBI ypaBHEHHH, TPUIOHOMETPHYECKHe (QYHKLHH: CHHYC, KOCHHYC,
TAHTeHC, KOTAHTEHC, OCHOBHOE TPHUTOHOMETPHYECKOe TOXKIECTBO, BEKTOPHl M HMX IIPOEKIMH Ha OCH
KOOpIMHAT, CIOKEHHE BEKTOPOB, INPOM3BOAHBIC OJIEMEHTAPHBIX (GYHKIMN, [PHU3HAKH TOAO0US
TPEyroJIbHUKOB, ONpPE/IEICHHE IIOMaHy IIOCKUX Guryp 1 o6béMa Tel.

Buonozus. »IeKTpUYECKHe SBISHUS B )KHBOI MpHpoJIe, KonebaTebHbIe IBIKCHUS B XKHBOH IIPUPOJIE,
ONITHYECKHE ABJICHUS B KUBOM NPHUPOJIE, AEHCTBHE paJHallii Ha JKHBBIE OPraHu3MBbI.

Xumug: CTpoeHHe aTOMOB M MOIEKYyJ], KpHCTaJUIMYeCKas CTPYKTypa TBEPABIX TeN, MEXaHHU3MbI
06pa3oBaHus KPUCTAIMICCKON PEIETKH, CIIEKTPAIBHBIN aHaIH3.

TI'eozpachus: MarHUTHBIE MOMIOCA 3€MITH, 3a71€KHM MArHUTHBIX Py, POTOCHEMKE 3EMHOM IIOBEPXHOCTH,
IpejicKa3aHHe 3eMIIETPSICEHUH.

Texnono2us: JNHHHA 3J€KTpONEpeaad, TEHEpaTop MEPEMEHHOr0 TOKA, JJIEKTPOIBHUIATEb,
MHYKIHOHHAS TIeYb, pafap, paaHONpHEMHHUK, TeleBH30p, anTeHHa, Tenedon, CBY-neuys, mpoeKIHOHHbIH
anmapar, BOJIOKOHHAs ONITHKA, COTHeYHas OaTtapes.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMSA

OcBoenue yueGHOro npeaMera «Pusnkay» Ha ypoBHE cpeaero obuiero odpasosanns (6a30Bb1A ypoBeHb)
NOJDKHO ~ OOECIedHTh HOCTHIKEHHE CIEAYIOIMX JIMYHOCTHBIX, METANpeJAMETHBIX W IIPEAMETHBIX
oOpa3oBaTeIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHUS yueOHOro mpejamera «@U3UKay NOJDKHBI OTPAXKATh TOTOBHOCTD H
CIIOCOOHOCTh 00YHAIOMMXCsS PYKOBOJCTBOBATECA C(HOPMHDOBAHHOW BHYTPEHHCH IIO3HILMCH JIHYHOCTH,
CHCTEMON  IIEHHOCTHBIX OPHEHTAIWM, MO3WTHBHBIX BHYTPEHHMX YOCXKICHHH, COOTBETCTBYIOIIHX
TPaIHULMOHHBIM [IEHHOCTSIM POCCHIICKOTro 06IIecTBa, pacilMpeHHe KU3HSHHOTO OIIBITA M OIIBITA JAEATEIbHOCTH
B IIPOIIECCE PEANM3aI[MH OCHOBHBIX HANIPaBJICHHH BOCITHTATEILHON JEATCIBHOCTH, B TOM YHCIIE B JacTH:

1) rpakIaHCKOr0 BOCIIHTAHHS

chOpPMHUPOBAHHOCTE TPaXKIAHCKOH MO3MIMH 00yYalOMErocsi KaK akTHBHOIO W OTBETCTBEHHOTrO WICHA
POCCHICKOTO 00IIECTBa;

IIPUHSTHE TPAAUIIMOHHEIX 00INEYENI0BEYECKHX IYMAaHHCTHYECKHX | IEMOKPATHICCKAX [ICHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JIeSTEBHOCTh B MHTEpecax IpakIaHCKOro obmecTBa, y4acTBOBaTh B
caMOyIIpaBJIeHHH B 00pa3oBaTebHOH OpraHu3amuy;

YMEHHE B3aHMOJIEHCTBOBATh C COLMAIBHBIMH MHCTHTYTAMH B COOTBETCTBHH C HX (YHKIHAMH H
Ha3HAUYEHUEM;

rOTOBHOCTH K 'YMaHHTApHOH H BOJIOHTEPCKOH AEATEILHOCTH;

2) NaTPHOTHYECKOTO0 BOCITHTAHMS:

chopMHUPOBAHHOCTE POCCHHCKOM IrpakIaHCKOH HACHTHYHOCTH, TaTPHOTH3MA,

LEeHHOCTHOE OTHOIIEH!E K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTHXEHHSAM POCCHHCKHX YUEHBIX B 0071acTH
(HU3UKK 1 TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIATAHMS:

cOpMHPOBAHHOCTL HPABCTBEHHOTO CO3HAHMS, 3THYECKOr0 IOBEICHNS,

CroCcOOHOCTE OLIEHHBATH CHTYALMIO H IIPHHAMATh OCO3HAHHEIC PEIICHHS, OPHEHTHPYACh HA MOPaJIbHO-
HpPaBCTBEHHBIE HOPMBI ¥ LIEHHOCTH, B TOM YHCIIE B ICATESIIBHOCTH Y4EHOIO;

OCO3HAHME JTMYHOr0 BKJIaJ[a B IOCTPOEHHE YCTOHYHBOIO OyAyIIero;

4) 3¢TeTHYeCKOr0 BOCIHTAHHS:

5CTETHYECKOE OTHOIIEHHE K MUY, BKIIOYask 3CTETHKY HAYYHOTO TBOPYECTBA, MPHCYINEro GH3MIECKOH
HayKe;

5) TpyaA0BOr0 BOCIIUTAHHS:

HHTEPEC K pasinIHsmM chepaM npodecCHOHATLHON JeSTEEHOCTH, B TOM YHC/IE CBA3AHHBIM C ¢dusukoi
¥ TEXHHKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOODP Oyaymeil mpodeccH: H PEaTH30BbIBATE COOCTBECHHEIC
JKU3HEHHEIC IJIaHBI;

FOTOBHOCTB M CIIOCOGHOCTH K 00pa3oBaHMIO ¥ caMO0Opa3oBaHUIO B 00/1acTH (U3MKA Ha IIPOTSHKCHUH
BCEH JKHU3HH;

6) IK0JIOrHYECKOr0 BOCITHTAHHS:

chOPMHPOBAHHOCTE HKOJIOTHYECKOM KYIbTYpBI, OCO3HAHHE IIIOOANBHOTO XapaKTepa 3KOJIOTHYECKHX
npobiiem;

ITAHAPOBaHWE M OCYIIECTBIEHHE MCHCTBHI B OKpyKaiomed cpene Ha OCHOBE 3HAHHMA IeElNCH
YCTOMYHMBOTO Pa3sBUTHA YEJIOBEYECTBA;

paCIIHPEHHE OIBITA JAEATETHHOCTH SKOJIOTHYECKOH HAPABIEHHOCTH Ha OCHOBE MMEIONIUXCS 3HAHUH 110
husuxe;

7) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMHPOBAHHOCTE  MHPOBO33DEHHs, COOTBETCTBYIOIIEr0 COBPEMEHHOMY  YPOBHIO — PasBUTHA
(hu3HUECKON HAYKH,

0CO3HAHHUE [IEHHOCTH HAYYHOH eATENBHOCTH, TOTOBHOCTH B IPOIIECCE H3YIeHHS (DU3HKH OCYINECTBIIATE
MPOEKTHYIO U HCCIIeIOBATENBCKYIO JIESTENbHOCTE HHIUBHIYANBHO U B IPyIIIE.



METAIIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHBePCadbHbIE y4eOHbIe JeiicTBHs
Ba3zoBble Jiorudeckue qeiicTBUM:

CaMOCTOSATENHEHO (GOPMYITHPOBATh U aKTyaIM3HPOBaTh MpobieMy, paccMaTpUBATeL €€ BCECTOPOHHE;

ONpEeNATh LEN AEATCIPHOCTH, 3a1aBaTh apaMeTPhl U KPUTEPHH UX JIOCTHIKEHHUS,

BBISBIISTH 3aKOHOMEPHOCTH H IIPOTHBOPEYHS B pacCMaTPHBAEMBIX GU3UYECKUX SBICHHAX;

paspabareiBaTh IUIaH pEINeHHs HpoOieMbl ¢ Y4E€TOM aHalM3a MMEIOMIMXCS MAaTEPHAIbHBIX |
HEMaTEPUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBEI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB LIE/IAM, OLIEHUBATh PHCKA
IIOCJIEACTBHM AEATEIBHOCTH;

KOOD/IMHAPOBATh U BHIMOJHATL paboTy B YCIOBHSAX PEayibHOTO, BUPTYAJbHOTO M KOMOMHHPOBAHHOIO
B3aUMO,JeHCTBHSA,

pa3BUBATh KPEATHBHOE MBIIICHAE TIPH PELICHUH KU3HEHHBIX pobieM.

Ba3zoBble HeclIeI0BATeIbLCKHE TeiiCTBHS:

BJANETh HAYYHOH TEpMHHONOTHEH, KITIOUEBEIMH MTOHATHIMHI B METOaMH (H3HYECKON HAyKH;

BJIAJIETh HAaBBIKAMHA Y4eOHO-HCCIIEIOBATEIBCKOH W MPOSKTHOM MEATEIRHOCTH B 00j1acTH (PH3HKH,
CIOCOOHOCTBI0 M TOTOBHOCTHIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB pelleHHs 3ajad (pu3HuecKkoro
COJIepKaHUs, IPAMEHEHHUIO Pa3TMIHBIX METOJIOB O3HAHMUSA;

BJIANETh BUJAMH JAEATEIBHOCTH I10 MTOJIYYEHHIO HOBOTO 3HAHWUA, €r0 HHTEPIIPETALINH, ITpeobpa3oBaHmi0
U IIPUMEHEHUIO B Pa3MHYHBIX YUEOHBIX CUTYAlUsIX, B TOM YHCIIE IIPH CO3/IaHUM yueOHBIX IPOEKTOB B 001acTu
(bu3uKH;

BBIABJIATE IPHYHHHO-CIEACTBEHHBIE CBSA3H M aKTYaJIM3WUPOBaTh 3ajlady, BBIJIBUIaTh TUIOTE3y €€
peleHus, HaXOOUTh apryMEHTHI U JOKA3aTeAbCTBA CBOMX YTBEP)KICHHUH), 3a/1aBaTh MapaMeTPhbl U KPUTEPUA
pereHus;

AQHAIIM3HPOBATE IIOJYYCHHBIE B XOAE PEIOCHHA 3aJa4d Pe3yJbTaThl, KPHTHYECKH OLEHHBATH HX
JIOCTOBEPHOCTH, IIPOTHO3HPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTEL U HOPMYIHPOBATE COOCTBEHHBIE 3a/aui B 00pa30BaTelbHOR NesSTeIbHOCTH, B TOM YKCHe NIPH
H3y4eHUH QUIUKHU;

JlaBaTh OLIEHKY HOBBIM CHTYaIHsIM, OIleHHBATh MPUOOPETEHHBIH OMBIT;

YMETh IIEPEHOCHTh 3HAHUA 10 (H3MKE B IPAKTHUECKYIO 00J1aCTh JKH3HEACATEIBHOCTH;

yYMeTb HHTETPUPOBATH 3HAHHUS U3 Pa3HBIX NIPeMETHBIX o0acTei;

BBIABUIaTh HOBEIE HAEH, IIPeAaraTh OPHIHHAIBHEIC TOOXOABI A PEIICHHS;

CTaBHTH IIPOOJIEMBI 1 3aa4H, IOMYCKAIONIHE albTepHATHBHEIE PEIICHHUS.

Pabora ¢ undopmanmueii:

BJIAZIETh HABBIKAMH MOIydeHHS HHPOpMaIHK GH3HYSCKOTO COACP/KAaHHA U3 HCTOYHMKOB Pa3sHbIX THIIOB,
CaMOCTOSITENIEHO OCYIIECTBIATh IOUCK, aHATH3, CACTEMaTH3al|I0 X HHTEPIPETAIMIO HH(POPMALIHHA Pa3IHIHBIX
BUIOB U hopM mpeacTaBIeHUs;

OLIEHUBATH IOCTOBEPHOCTH HH()OPMALIUH;

MCIIONB30BaTh CpeAcTBa MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOIMM B pEIICHHH
KOTHMTHBHBIX, KOMMYHUKAaTHBHBEIX U OPraHM3AIlMOHHBIX 3a/ay ¢ coOirojieHreM TpeOOBaHUU SPrOHOMUKH,
TEXHUKH O€30IaCHOCTH, TIMIHEHBI, pecypcocOepexeHus, TIpaBOBBIX H OTHYECKMX HOPM, HOPM
nHQOpMarMoHHON Oe30macHOCTH;

co3/1aBaTh TEKCTHl (HU3MUECKOr0 COJEp)KAaHHS B pa3MU4HBIX (QopMmarax ¢ Y49ETOM Ha3HAYEHHs
uH(pOpMaLKY U IeJeBOl ayJUTOPHH, BEIOHPAs ONTHMANBHYIO (OPMY IIPEICTABICHHS U BU3YaTH3aIHH.

KoMMyHHKATHBHbBIE YHHBepCA/IbHBIE y4eOHbIe JelcTRHM:

OCYIIeCTBIIATh OOlIeHre Ha ypoKaX (PM3UKH U BO BHEYPOUHO#H AESTeIbHOCTH;

pacno3HaBaTh IPEAIOCHUIKH KOHQIMKTHBIX CUTYAlHi U CMAT9aTh KOHQIUKTEL

Pa3BEPHYTO H JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHA C HCIOIb30BAHUEM SM3BIKOBBIX CPEACTB;

TIOHMMATh M UCIOJIb30BATh IPEUMYILIECTBA KOMAHIHON W HHIUBHIYaTLHOMR paboTEI;

BHIOMpATh TEMAaTHKY M METOJbl COBMECTHBIX JEHCTBHH C yu&TOM OOIIHX HHTEPECOB H BO3MOKHOCTEMH
KaxI0r0 WieHa KOJUJIEKTHBA,;



HPUHEMATE [ETH COBMECTHOM JeSTeNbHOCTH, OPraHW30BhIBATL H KOOPIAMHHPOBATH NEHCTBHS IO e€
JOCTHSKEHHIO: COCTABIATh IIaH AeHCTBHH, PacIpeIe/aTh POM ¢ y4EToM MHEHMH Y4acTHHKOB, 00CYKIaTh
pe3y/bTaThl COBMECTHOM pabOTHI,

OLIEHWBATh KA4YEeCTBO CBOEro BKJIAJa M KAKIOT0 y4YacTHHKA KOMaHIBI B OOmME pesynbTar Io
pa3paboTaHHBIM KPHTEPHAM;

IpeiaraTh HOBBIE IIPOEKTHI, OLEHHBATh WICH C MO3HIHHA HOBH3HBI, OPUTHHAIIBHOCTH, NIpaKTHIECKOH
3HAYHUMOCTH;

OCYIIECTB/IATH IO3HUTHBHOE CTPATErHMYECKOE MOBEACHHE B pas3iHYHBIX CHTYalMAX, IPOABIATH
TBOPYECTBO H BOOOpakeHHUE, OBbITh HHAIIHATHBHBIM.

Pery1siTHBHbIE YHUBepPcaJIbHbIE ydeOHbIe JeHACTBHS
Camoopranu3anus:

CaMOCTOSITENEHO OCYIIECTBIATH [O3HABATENBHYIO JEATENBHOCTE B 00s1acTH (QU3UKH W aCTPOHOMHH,
BBIABJIATE IPOOIIEMEL, CTABUTH B OPMYTHpPOBATE COOCTBEHHbIE 3a/1a9H;

CaMOCTOSTENBHO COCTABIATh IUIAH PELICHHsA Pacu€THBIX M KAYeCTBEHHBIX 3a[ad4, IVIaH BBITOIHECHHUSA
IpaKTHYeCKol paGoThl ¢ yUETOM HMEIOIHUXCA PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U IPEAIOYTCHIH];

JlaBaTh OLIEHKY HOBEIM CHTYAl[HsM;

pacCIIMpATh paMKH y4eGHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IIPEeIIOYTCHHUMI;

NlenaTh 0CO3HAHHEIA BEIOOD, apryMEHTHPOBATH €ro, Opars Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATE MPHOOPETEHHEIN OITBIT;

croco6CTBOBATh (POPMAPOBAHUIO ¥ IIPOABICHUIO SPYAUIMK B 00acT (H3MKH, TOCTOSHHO MOBHINATE
CBOI 006pa30BaTENbHBIA H KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPO0/Ib, SMOIHOHAILHBLIA HHTE/LIEKT:

JlaBaTh OLEHKY HOBEIM CHTYaIHsM, BHOCHTH KOPPEKTHBBI B JAEATENEHOCTh, OLCHUBATE COOTBETCTBHE
pe3yJIbTaTOB IIEISM;

BIAJeTh HABBIKAMH TIO3HABATENBHOM pedieKcMM Kak OCO3HAHMS COBEPINAEMBIX JECHCTBHH |
MBICITATE/ILHBIX IPOLIECCOB, HX PE3yIbTaTOB H OCHOBAHHMH;

MCIIOB30BaTh MPUEMBI pe(IIEKCHHA I OLEHKH CHTYalluH, BEIOOpa BEPHOIO PEIIECHHUS;

yMETh OLIEHHMBATH PUCKH H CBOEBPEMEHHO IPHHUMATH PELIICHUS 10 UX CHIDKCHHIO;

TIPUHAMATE MOTHBBI B apTYMEHTHI IPYTUX NPH aHAIM3€e Pe3yIbTaToB [esTeIbHOCTH;

IPUHUMATE ce0sl, TOHUMAas CBOH HEJOCTATKH U JIOCTOMHCTBA,

IPUHAMATH MOTHBbI H @pIYMEHTBI APYTHX IIPH @HAIH3E Pe3yNbTaToB ACATEIbHOCTH;

TIPU3HABATE CBOE IIPABO M IIPaBO APYTHX Ha OLIMOKH.

B mporecce IOCTHKEHHs JTHYHOCTHBIX PE3yNBTATOB OCBOGHHS INPOrPaMMBL 10 (H3HKE JUIL YPOBHA
cpenHero obmiero o6pazoBaHHs Yy OOYYAlOIMXCA COBEPIICHCTBYETCS OMOLMOHANBHBIH HHTEILIEKT,
peanoaralommi copMUpOBaHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOIET0 CIIOCOOHOCTE MOHUMATE CBOE SMOIMOHAIBHOE COCTOSHUE, BHICTbH
HaIpaBIeHUs Pa3BATHS COOCTBEHHOM SMOIAOHAMBHOMN cepsl, OBITh YBEpPEHHBIM B cebe;

CAMOPETYIMPOBAHKS, BKIIOYAIOIEr0 CAMOKOHTPONIb, YMEHHE IPUHHMATH OTBETCTBEHHOCTB 3a CBOE
MOBE/ICHHE, CIIOCOGHOCTH aJalTHPOBATECH K SMOIMOHATIHHBIM H3MEHEHHSM H IIPOSBIATH THOKOCTH, OBITH
OTKPBITEIM HOBOMY

BHYTpeHHE! MOTHBALMH, BKIIOYAIOMIEH CTPEMIEHHME K NOCTHIKCHHIO LM H YCNEeXy, ONTHMH3M,
WHHIMATHBHOCTH, YMEHHE JISHCTBOBATE HCXO/I U3 CBOMX BO3MOMKHOCTEH;

SMIIATHA, BKIIOYAONIEH crocobHOCTs MOHMMATh SMOIMOHAILHOE COCTOSHHE APYIHX, YYUTHIBATh €ro
IIPH OCYIIECTBIEHHH OOMICHN, CIOCOGHOCTD K COYYBCTBHIO M CONEPEKUBAHHIO;

COLMATFHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTH BBICTPAMBATh OTHOLICHHS C JPYTHMH JIHOJBMH,
3a00THTECH, TPOSBIIATH HHTEPEC U pa3pemarh KOHQIHKTEL.

[NPEIMETHBIE PE3YJIbTATBI

K xonmy o6ydenus B 10 Kiacce IpeIMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE [IOIDKHBI OTpaXarTh
c()OPMHPOBAHHOCTE y 00YHaIOIIHMXCS YMEHHIA:

JEMOHCTPHPOBATH HAa IPUMEPax POk M MeCTO (H3MKM B (OPMHPOBAHUA COBPEMEHHOW HAyIHOMH
KapTHHBI MHDPA, B PA3BUTHH COBPEMEHHON TEXHHUKH U TEXHOJIOTHH, B IPAKTHYECKOH JIesTeIbHOCTH JIOZEH;



VYUTHIBATS TPAHHUIBI IPAMEHEHMS M3YueHHBIX (U3UYECKUX MOJIeTeH: MaTepHajbHas TOuKa,
MHEpIMATbHAsS CHCTEMa OTCuéTa, abCOMOTHO TBEPAOE TENO, MICATBHBIA a3, MOJCIH CTPOCHHS Ia30B,
KHIKOCTeH U TBEPBIX TEJI, TOYEUHBIN IEKTPUIECKUi 3apsa/l IPH PEIICHUAM (U3HYECKHX 3a1ad;

pacmosHaBaTh (U3MYECKHe SBICHHS (IPOIECCH) H OOBACHATE WX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJEKYJISPHO-KWHETHYECKOH TEOPHH CTPOGHHs BEIIECTBA M SJICKTPOAMHAMHKH: pPaBHOMEpHOE M
PaBHOYCKOPEHHOE NPSAMOJIHHENHOE ABIKEHHE, CBOOOIHOE MACHHE T, IBHKEHHE 110 OKPY)KHOCTH, HHEPIHA,
B3aumojieiicTere Tel, Auddy3us, GpoyHOBCKOE JBHKEHHE, CTPOCHME XKUIKOCTEH U TBEPABIX Tel, U3MEHEHHE
00BEMa TeJl NpH HarpeBaHuH (OXJIKIEHHHN), TEIUIOBOS PABHOBECHE, MCIAapeHUe, KOHAEHCAIHS, IIaBIeHHE,
KPUCTAIIA3AIAs, KHIIEHHE, BIaYKHOCTh BO3/yXa, IIOBBIIIEHUE AABIIEHH I'a3a IIPH €10 HarpeBaHWK B 3aKPHITOM
cocyzie, CBSI3b MEXJIy MapaMeTpaMyd COCTOSIHHSI rasa B M30IPOIIECccaX, 3JIEKTpH3allis Tejl, B3auMoJeicTBUe
3apsA/10B;

OIMCHIBATG MEXAHHYECKOE MBH)KCHHE, MCIONb3yd (HU3UYECKHE BEIMYHMHEL KOOPAHHATA, IIYTh,
nepeMeIleHne, CKOpOCTh, YCKOpPEHHE, Macca Tella, CHia, HMIYJIbC Tella, KHHEeTHYeCKas JSHEPrus,
MOTEHIMATbHAS 3HEPTHs, MexaHudeckas pabora, MeXaHHWYecKas MOINHOCTb; IIPH OMHCAHHH HPAaBHIILHO
TPaKTOBaTh GH3MIECKUM CMBIC] HCIIOIB3YEMBIX BEIMUHH, HX 0003HAUCHNUS U SAMHMIIBI, HAXOAUTE GopMyIIb],
CBA3BIBAIOIINE JaHHYIO QH3UHYECKYIO BETHYHHY C IPYTUMH BEIHYHHAMH;

ONMCHIBATH M3y4YeHHBIE TEIUIOBBIE CBOMCTBA TeNl ¥ TEIUIOBLIE SBIEHUS, HCIONB3YsS (QU3HUECKHE
BEJIMYMHEL: IaBJICHHE Ta3a, TeMIepaTypa, CpeAHss KHHETUYEeCKasd SHEPTHs Xa0THUECKOTO ABHIKEHHS MOJIEKYJL,
CpPEIHEKBaZpaTHIHAs CKOPOCTh MOJIEKYJ, KOJNHYECTBO TEIJIOTHL, BHYTPEHHAA OHeprus, pabora rasa,
k03¢ (QUIIHEHT MT0T€3HOTO AEHCTBHS TEIIOBOrO ABUTaTEIs; IIPH ONMCAHHH IPAaBHIILHO TPAaKTOBATH (PU3MIECKHIH
CMBICI HCTIOB3YeMBIX BETHYMH, UX 0003HAUCHUS U eJUHHUIIBI, HAXOAUTH (OPMYITBI, CBA3BIBAIOIIME JAHHYIO
(PH3UYECKYIO BEIHYUHY C APYTHMHE BEIHMIHHAM;

ONMCHIBATh M3YUCHHBIE AIEKTPHUECKHE CBOWCTBA BEIIECTBA M AICKTPHYECKUE SBICHHSA (IIPOLIECCHI),
HCTIONB3Ysl (DU3MYECKHE BETMYHHBL: SJMEKTPUUECKUH 3apsaf, SNeKTpHYecKoe Ioje, HalpskEHHOCTh MO,
HOTEHIHA], PpA3HOCTh IIOTEHI[MANOB; TIPH ONHMCAHWHM [PABHIBHO TPaKTOBaTh (HU3UUECKHH CMBICH
HCTIOJIb3YEMBIX BEIHYMH, MX 0003HAYEHWS W CIMHHUIGL, YKa3plBaTh (OPMYJIBL, CBS3BIBAIOIIME JAHHYIO
GHU3MYECKyIO BeJTHUHHY C APYTHMH BeTHUIMHAMH,

aHAIM3UPOBATh QH3HYECKHE IPOLIECCH] H SBJICHUS, HCIONb3Ys QH3MYECKHE 3aKOHBI H IIPHHLIUIIBL: 3aKO0H
BecemupHoro TsroteHus:, I, IT u III 3akonsr HeloTOHA, 3aKOH COXpaHEHMS MEXaHHWYECKOW SHEPrHH, 3aKOH
COXpPaHEHHS UMITYJIbCA, TPUHIMUII CYTIEPIIO3UIIMK CUJT, IPUHIMII PABHOIIPABUS HHEPLHAIBHBIX CHCTEM OTCUETa,
MOJIEKYIAPHO-KHHETHYECKYIO TEOPHIO CTPOCHMA BEINECTBA, Ia30BBIE 3aKOHBI, CBA3b CpeJHEH KMHETHUYECKOH
SHEPTHH TEIIOBOTO JIBHIKEHUSA MOJIEKYJI ¢ abCOMOTHON TeMIepaTypoii, NepBblii 3aK0OH TEPMOIMHAMUKH, 3aKOH
COXpaHEHHs IEKTPHUECKOTO 3apsia, 3akoH Ky1oHa, Ipy 3TOM pa3Hyarh CIIOBECHYIO (QOpPMYIHPOBKY 3aK0OHa,
ero MareMaTH4ecKoe BeIpaKeHHe U yCiIoBus (rpaHuIibl, 001acTH) IPUMEHUMOCTH;

O0BACHATE OCHOBHBIC IPUHIMIIEI JCHCTBHA MallHH, TpHOOPOB M TEXHHYECKUX YCTPOWCTB; pa3jivdarh
ycIoBHs UX 6e30IMacHOro MCII0JIb30BaHUS B TIOBCEAHEBHOM KU3HM;

BBITIOJIHATE 3KCIIEPHMEHTHI 10 HCCIEN0BaHUIO (PU3HYECKHX SBICHUI M MPOLECCOB C MCIOIb30BAHUEM
IPSAMBIX B KOCBEHHBIX H3MepeHHH, mpu 3ToM (opMymupoBate mpobremy/3amady u rumoresy ydeOHOrO
9KCIEPUMEHTa, COOMPATh YCTAHOBKY M3 IPEUIOKEHHOr0 000pyA0BaH s, IPOBOAKTE ONBIT H (OPMYIHPOBATH
BBIBOJIBI;

OCYHIIECTBJILITE IIPSAMBIE H KOCBEHHBIE H3IMEPEHHSI (bHBH‘IECKIIX BEJIIHYHH, 1IpH 3TOM BblﬁHp'&TB
ONTUMAJIBHBIN CIIOCO0 M3MEPEHHUS U UCIOJIb30BATh U3BECTHBIE METOIbI OLICHKH NOTPEIHOCTEH H3MEpEHHH;

HCCIIeI0BATh 3aBUCUMOCTH MEXIY (U3MUeCKMMH BEIMUMHAMH C HCIIOIB30BaHUEM IIPSIMBIX H3MEPEHHUH,
TPU STOM KOHCTPYHPOBATh YCTAHOBKY, GOHKCHPOBATH PE3YNBTATHI MONYUEHHOM 3aBHCHMOCTH (DHU3MUECKHX
BEJIMYMH B BUie TaOHIl ¥ rpaduKoB, enaTh BEIBOMLI II0 Pe3yJIbTaTaM HCCIIECIOBAHUS,

cobmonars npaBuia 0Oe30macHOTO TpyAa IPH TPOBEJACHWUM HCCIEIO0BAHHH B pamkax y4deOHOro
9KCIEPUMEHTa, YueOHO-HCCIeI0BaTeNbCKON U MPOEKTHOM AEATENFHOCTH C MCIIOJIb30BAHUEM H3MEPHTEBHBIX
yCTpOMCTB 1 1abopaTopHOro 000pyaoBaHus:;

pelnaTh pacuETHRIE 3a1a4K ¢ SBHO 3aaHHOM (HH3MYECKOH MOJIENBI0, HCITONB3YA (PH3HUeCcKHe 3aKOHBI U
IPUHIEIE], HA OCHOBE aHA/M3a YCIOBHS 3a/layd BBIOMpPaTh (DU3UYECKYIO MOJENb, BBUIEIATH (H3UYECKHE
BeIMYUHBl U GOpMyINbl, HeoOXOmUMEIE AT €€ peleHHs, NMPOBOAMTH PAcuETHl M OLEHUBATH PEalbHOCTh
MOJYYEHHOTO 3HaYCHUA (DH3HIECKONH BEITUIHHBI;

pemars KadeCTBeHHBIE 3a/Ia4Yi: BEICTPaNBaTh JIOTHYECKH HEIIPOTHBOPEYHBYIO IIENOYKY PACCYIKIACHHMH C
OIIOPO# HA U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HYECKHE SBICHHS;



HCIIOJIE30BATE ITPH PELIeHHH Y4eOHBIX 3a/1a9 COBpEeMEHHbIe HH(GOPMAIHOHHBIE TEXHOIOTHH JUIs [TOMCKA,
CTPYKTYPHPOBaHHMS, HHTEPIPETALMH W TNpPeACTaBIeHHs YyueOHOM ¥ HayJHO-TIOMYJNAPHON HHGOpPMAIHH,
TOJTy4eHHON M3 pasIM9HbIX HCTOYHHKOB, KDHTHYECKH aHAIM3HPOBATh IOTyYaeMylo HH(POPMALHMIO;

IIPHBOJUTE TIPUMEPEl BKI4Ja POCCHHCKHX M 3apyOeXHBIX YUYEHBIX-(M3HKOB B pa3BUTHE HayKH,
00BsACHEHHE NPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

HCIIOJIE30BaTh TEOPETHYSCKHE 3HAaHWS 10 (PU3WKe B IOBCEJHEBHOM JXKU3HH Ui obecredeHus
Oe30MmacHOCTH IpH OOpaIleHHH ¢ IPHOOpaMH U TEXHHYECKHMH yCTPOMCTBAMH, UL COXPAHEHHUS 310POBbI
COOIIOACHHA HOPM SKOJIOTHYECKOr0 IOBEJICHHS B OKPYXKaloIeH cpese;

paGoTaTh B IpyIIle ¢ BHIIONHEHHEM pasMHYHBIX COLMAIBHBIX pONeH, IIaHMpOBaTh pabOTy TPYIIII,
PALHOHATBEHO PACHpeNeNaTh O0S3aHHOCTH M IUIAHHPOBaTh AEATENFHOCTh B HECTaHJAPTHBIX CUTYalHsX,
aJIeKBaTHO OL[EHMBATH BKJIA KaKIOTO M3 YYACTHHKOB I'PYIIIEI B pEIIeHHe paccMaTpHBaeMoii poGieMEl.

K xonuy obyduenus B 11 kiacce mpeaMeTHBIE pe3ylbTaTel Ha 0a30BOM YpPOBHE JOJ/DKHEI OTPaXarh
chOpMHUPOBAHHOCTD Y 00YHAOIIUXCSH YMEHHH:

JIEMOHCTPHPOBAaTh Ha IpHMEpax poJib H MecTO (u3uku B (QOPMHPOBAHUH COBPEMEHHOM HAay4HOH
KapTHHBI MHpPa, B Pa3sBHTHH COBPEMEHHOH TEXHHMKM M TEXHOJOTHH, B IPAKTHYECKOH IEATENLHOCTH JIOAEH,
[EJIOCTHOCTE ¥ €IMHCTBO (PM3MYECKOH KapTHHBI MUPa;

YYHTHIBATh IPAHUIB] IIPUMEHEHHS H3ydeHHbIX (H3HYeCKHX MOJIENIeH: TOueuHbIH 3IeKTPHYeCKui 3apsiyl,
Jlyd CBETa, TOYEYHBIH HCTOYHHMK CBETa, SAEpHAs MOJENL aTOMa, HYKJIOHHAsS MOJIETh aTOMHOIO f/ipa IpH
pereHun GU3NYeCcKuX 3a/1a4;

pacrio3HaBath buszndeckue sBIeHHUs (IPOLECCH]) U OOBACHATE HX HA OCHOBE 3aKOHOB JIEKTPOAMHAMHUKH
U KBAaHTOBOM (U3HKH: SIEKTPUIECKAS IPOBOJIMOCTb, TEIUIOBOE, CBETOBOES, XHMHUYECKOE, MATHHTHOE ACHCTBHS
TOKA, B3aUMOJICHCTBHE MarHHTOB, JEKTPOMArHUTHAsS HHAYKLUS, IeHCTBAE MarHUTHOTO 11011 Ha IPOBOJHUK C
TOKOM M IBHOKYUIHHCS 3apsiil, JIEKTPOMarHUTHEIE KOIeOaHHS W BOJHBL, IPAMOIHHEHHOE paclpoCTpaHEHHE
CBeTa, OTpa’keHWe, IpenomieHue, HHTepdepenius, TUpakuus U MOJIpH3alus CBETa, JUCIEPCHs CBETa,
toroanekTpraeckuii apdext (horoaddext), cBeToBOE AaBIECHHE, BOIHHKHOBEHHE JIMHEHYATOrO CIEKTpa
aToMa BOJIOPOJIa, ECTECTBEHHAs H HCKYCCTBEHHASA PaJMOaKTHUBHOCTE;

OITMCEHIBATH M3y4YEeHHEIE CBOMCTBA BEIIECTBA (ANEKTPHUECKHE, MATHUTHBIE, ONITHUECKHE, SIIEKTPHIECKYIO
IPOBOAUMOCTE PA3MUIHBIX CPel) H IIeKTPOMArHUTHBIC SBICHHUS (TIPOIECCHI), HCHONB3ys (GH3MIECKHe
BEJIMYHMHBL: JJICKTPHYCCKHNA 3apsjl, CHJIa TOKa, 3JIEKTPHYECKOE HaNpsKeHHe, JNEeKTPHIECKOe CONPOTHBIICHHE,
Pa3sHOCTh MOTEHIMAIOB, MEKTPOBHIKYINAs CHIa, paboTa TOKa, MHIYKIMS MarHUTHOIO IIOJLL, CHila AMIIEpa,
cuna JlopeHna, HHYKTHBHOCT KaTYIIKH, SHEPrys 3MEKTPHUYECKOT0 U MArHHTHOI'O TOJIeH, IIepHol ¥ 4acToTa
kosiebanuit B konebarenbHOM KOHTYpPE, 3apsAl H CHJIA TOKAa B MPOIECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
Konebanuit, (OKyCHOE pAacCTOSHHE W ONTHHYECKas CHJa JIMH3bL, [PH OIMCAaHWM [PABHIILHO TPAaKTOBATh
¢Gu3MYECKHH CMBICT WCIONB3YeMBIX BEJIMYMH, WX OOO3HAUeHHS M EIWHHIBL, YKas3eBaTh (GOpMyIIbl,
CBSI3BIBAIOLIHE JAHHYIO (PH3UYECKYIO BEJIHIHHY C APYTHMH BEIHYMHAMH;

OIMCHIBATH M3Y9IEHHBIC KBAHTOBBIE SBJIEHMUS U MIPOIIECCH, HCMONB3ys (H3HYECKHe BETHIHHEL: CKOPOCTh
DNIEKTPOMATHUTHEIX BOJIH, JUIHHA BOJIHBI M YaCTOTA CBETA, 3HEPTHS U UMITYJIbC ()OTOHA, IIEPUOJ TIOTypacnazia,
SHEPIUs CBSI3M aTOMHBIX sAZEp, [IPH OIMCAHHH MPABUJILHO TPAKTOBaTh (QH3MYECKHI CMBICT HCIIOJIB3yEMBIX
BEJIMYKH, UX 0003HAYEHHS U SIHHHIIGL, YKa3hbIBaTh (OPMYIIEI, CBA3BIBAIOIINE JaHHYIO QH3HYECKYIO BETHIHHY
C IPYTUMH BEJTMYHHAMH, BEIYUCIIATH 3HaUCHUE (PH3HYECKON BEITHUMHBI;

AHATM3MPOBATH (PH3NUECKHE ITPOLIECCH] U SBJICHUS, HCIONB3YS (PH3AYECKAE 3aKOHbI ¥ IIPHHIIMIIBL: 3aKOH
OMa, 3aKOHBI IOCIIEI0BATENIFHOTO B NapaUIeIbHOI0 COeIMHEHHS IIPOBOHUKOB, 3aKoH [Ixoyni—JIenna, 3akoH
9JIEKTPOMAarHMTHOM MHIYKIUH, 3aKOH IPSAMOJIMHEHHOr0 pacnpoCTpaHEHMs CBETa, 3aKOHEI OTPAKEHHA CBETA,
3aKOHBI [TPEJIOMJIEHHS CBETa, ypaBHeHHe DHHIITeHHA Uit (GoTo3(h(deKTa, 3aKOH COXPAHEHHUS SHEPrHH, 3aKOH
COXpaHCHHs MMITYJbca, 3aKOH COXPAHEHHs 3JICSKTPHYECKOrO 3apsja, 3aKOH COXPAHCHMA MacCOBOTO YHCIA,
nocTynarsl Bopa, 3aKOH paMoakTHBHOTO pacraza, Py 9TOM pa3iIudaTh CIOBECHYIO (opMyIHPOBKY 3aKOHa,
ero MaTeMaTHYeCcKoe BBIPaXKeHHe U YCIOBHUS (TPaHHUIIbI, 00J1aCTH) IIPEMEHHMOCTH;

OIIPeeJIATE HalpaBIeHHe BEKTOPa HHIYKIIMHA MarHUTHOrO TI0JIs IIPOBOJHUKA C TOKOM, CHJIBI AMIIepa U
cunel Jlopenna;

CTPOWTEH ¥ OIHCHIBATH H300paXKeHHE, CO3/1aBaeMOe INIOCKHM 3€PKalloM, TOHKOH JTHH30H;

BEIMTOMTHATE SKCIEPUMEHTEI 110 HCCIEOBAHUIO (PU3NYECKHUX SBICHHH ¥ MPOLECCOB C MCIIOJIL30BaHHEM
OpSMBIX M KOCBEHHBIX M3MEpPEHHH: NIpH 3TOM (hopMy/inHpoBaTk Npobiemy/3ajlady M THIOTE3y ydeOHOro
SKCIEpHUMEHTa, cOOHpaTh YCTAHOBKY H3 IIPEUIOKEHHOr0 000pyAOBaHUs, IPOBOUTE ONBIT U HOPMYIHPOBATEH
BBIBO/IBI;



OCYINECTBIATE NpPAMBIE M KOCBEHHBIE M3MEpEHHs (HU3HYSCKHX BENHTHH, MPH STOM BBIOUPATH
ONTHMATEHEI CII0CO0 W3MEPEHHS H HCIIONB30BaTh H3BECTHBIE METO/IbI OLEHKH [OTPEIIHOCTEH H3MEPEHUH;

FICCITE/IOBATh 3aBUCHMOCTH (DM3MYECKHX BEIMYMH C HCIONB30BAHHEM INPSMBIX W3MEPCHHIL: INpH 3TOM
KOHCTPYHpPOBaTh YCTAHOBKY, (PMKCHPOBATH Pe3yJbTaThl MOTYYEHHOH 3aBUCHMOCTH (hu3MYeCKUX BEMYHH B
BHIe TabauIl ¥ rpaMKOB, J€1aTh BEIBOJIBI IO PE3yIbTaTaM HCCICI0BAHHA,

cobmogarh TpaBuIa 6€30macHOro TpyAa IpH ITIPOBEJCHHH HCCISJOBaHWH B paMKax y4aebHOro
SKCIIEPHMEHTAa, y4eOHO-HCCIe0BaTeNBCKON M IIPOEKTHOM JesTeTBHOCTH C MCIIOE30BAHHEM H3MEPHTEILHBIX
YCTPOMCTB ¥ J1JaG0paToOpHOro 060pyI0BaHMs;

permnaTs pacuéTHEIE 3384y C SBHO 3aaHHON (QHU3AICCKOH MOJCIBIO, HCIIONb3Ys (usngeckue 3aKOHEI H
IPHHIATIEL, HA OCHOBE AHATH3a YCIOBHS 3a7add BHIOMparh (U3HYECKYI0 MOJENb, BBIACIATH thuznyeckue
BeNHYMHBI U (GOpMyIbl, HeoOxommmbie Ausi e DPEIIeHHs, MPOBOJUTH PAcHETHl M OIECHHBATH PEAIBHOCTH
MOJTyYE€HHOTO 3HAUeHUA (QU3NYECKOM BETHINHEL,

pelaTh KaueCTBeHHBIE 331a4M: BRICTPAUBATH JIOTHYECKH HENPOTHBOPEYMBYIO HEMOUKY paccy;KIeHHH ¢
omopoit Ha H3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (HU3MUECKHE ABIICHUS)

HCIIONB30BaTh IPH PEIeHAN y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAIOHHBIE TEXHOIOTHH UL TTOHCKa,
CTPYKTYpHPOBaHHMS, MHTEPIPETAIMH M MpEACTaBieHus y4eOHOH # HAyYHO-IONYJIAPHOH uH(}OpMAITHH,
TIOJTY4EeHHON U3 PAsIMIHBIX HCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH NOTY9IaeMy 0 HH(pOPMALHIO;

OGBACHATH MPHHIMITEL JAeHCTBHS MAIIHH, IPHOOPOB M TEXHUYECKUX YCTPONCTB, pasiMyaTh yCIOBHA HX
©€3011aCHOT0 UCIIOIH30BAHUS B IOBCEIHEBHOM KHU3HHU,

IPUBOIUTL TIPUMEPHI BKJIAZA POCCHICKMX M 3apy0exHBIX yUEHBIX-(QU3MKOB B Pa3BUTHE HAYKH, B
06BsCHEHNE TIPOIIECCOB OKPYIKAIOIIEr0 MHPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHH;

HCIIONB30BaTh TEOPETHYECKHE 3HaHMA MO0 (HU3MKEe B TOBCCAHEBHOM JKM3HM Jia 0OecredeHws
Ge30macHOCTH TpH OGpalIeHH: ¢ IpHOOpaMy ¥ TEXHHYECKUMH YCTPOUCTBAMH, /IS COXPaHEHHUS 3110POBbSI
coOIIOIEHAs HOPM KOJIOTHYECKOTO OBEJCHHA B OKPYIKaIOIIeH cpesie;

paGoTaTh B TPYIINE C BHIIOJHEHHEM DA3IHYHBIX CONHATBHBIX PONEH, MIAHMPOBaTh PaboTy rpyIbl,
PALIMOHANBHO pacHpenensaTh 0053aHHOCTH M IUIAHMPOBAaTh JCATENBHOCTh B HECTAHJAPTHBIX CHTYaLHsX,
aIIeKBATHO OLIEHMBATH BKJIAJ KAXAOT0 3 YUaCTHHKOB IPYIITHI B pelIeHHe paccMaTpUBaeMOoH MpoOIeMBL.



TEMATUYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KonuyecTBo 4acoB
i HawnmenoBaHHe pa3/ie/ioB H TeM MPOrpaMMbl “‘I;' K - Diaexkrponnbie (HuppoBbIe)
cero ontponsHbie | [lpakTaeckue | oooq0parernmsie pecypest
padoTsl paboTsI
Paspen 1. DUBUKA U METO/AbI HAYYHOI'O ITIO3HAHMSA
i.l Du3nka U METO/BI HAYIHOrO O3HAHUS 2 Biabmiorema. LIOK
o https://m.edsoo.ru/7f41bf72
HUroro mo pasaemny 2
Pazgen 2. MEXAHUKA
Bbubmorexa [JOK
o [ 2 https:/m.edsoo.ru/7f41bf72
Bubmuorexa [1OK
T it i https://m.edsoo.ru/7f41bf72
bubnuorexa [TOK
23 3aKoHEI COX-paHeHHFI B MEXaHHKe 6 1 1 https://m.edsoo.ru/TE41bf72
HWroro no pasneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA 1 TEPMOJUHAMHAKA
3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON TEOPHHU 9 1 Brimaoreea HOK
) https://m.edsoo.ru/7f41bf72
bubnrorexa [JOK
32 | ‘Ooromss repuommRMUKY - . https://m.edsoo.ru/7f41bf72
33 ArperatHeie cOCTOSIHUS BenlecTa. Da3oBkIe IEPEXOIBI 5 Eggﬁ,ﬁiﬁasiorfﬁ f41bf72
Uroro mo paspeny 24
Paznen 4. JIEKTPOAMHAMHMKA
bubmoreka [JOK
41 | SusErpaeTRTH 18 1 : https://m.edsoo.ru/7f41bf72
. Bbu6morexa [JOK
42 [TocrostHABIM STeKTpHYecKuit TOK. TOKH B pasIH4HbIX Cpeax 12 1 1 hitis:/fim.edsoo.ra/ THATBET2
Wroro no paspeny 22
PesepBHoe BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4




11 KJIACC

Ne n/n | Hanmenosanue pa3/ieioB H TeM HPOrpamMMbI SEOIRSTRO MACN SIIEKTPORRLLS (NPpOLE)
Beero | Konrpoasnsie | Ilpakrudeckne 00pasoBaTe/bHbIE PECYPChI
padoTsl padoTsl
Paszpen 1. JIEKTPOJIMHAMHKA
11 M bubmoreka IJOK
; arHUTHOE TI0JIE. DIIEKTPOMArHUTHAS HHITYKITHS 11 1 3 https://m.edsco.nu/ T4 1c97c
Wroro o pasneny 11
Pasnen 2. KOJIEGAHUS 1 BOJIHBI
bubnmuoreka [{OK
2.1
Mexanuyeckue U 37eKTpOMarHuTHEIE KoJeOaHus 9 ) 1 https:/m.edsoo.ru/7f41c97c
22 Mexanuueckne H 2IIEKTPOMAariATHEIE BOJIHEI 5 1 Egg:_ﬁ,ﬁf&asioﬁﬂ £41c97c
bubmmotexa IIOK
23 | Ooraxa i . https://m.edsoo.rw/7f41c97c
Hroro no paszemy 24

Pazgea 3. OCHOBBI CHEIIMAJIbHOM TEOPHMH OTHOCHUTEJIbBHOCTH

. bubmmorexa [{OK
i 1 OCHOBBHI CHIEIHATLHOM Teopuu OTHOCHTEIHHOCTH 4 1 https:/m.edsoo.rw/7f41¢97c
Wroro no pazneny 4
Pazpen 4. KBAHTOBASI ®U3NKA - R —
" Butmotexa I{OK l
4.1 OneMEHTHI KBaHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41¢97¢
bubtmuorexa LJOK
4.2 Crpoenne aToma ¢ https://m.edsoo.ru/7f41c¢97¢
bubmmoreka [JOK
43 | Amoumce sipo - . https://m.edsoo.rw/7f41¢97c
Wroro no pasaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMUU I ACTPODPU3IHKH e -
bubmuorexa IIOK
5.1 DIeMEHTHI aCTPOHOMHHU ¥ aCTPOPU3UKH 7 1 Hittoss/ i sdsoo il THA169TE
Hrtoro no pasjerny 7 —
Paspen 6. OBOBIIAIOIIEE ITIOBTOPEHUE
bubmuorexa IJOK
6.1 O6o6maromee nosTopeHnue B 4 https://m.edsoo.ru/7f41c97¢c
| Wtoro no paspeny 4




PezepBHOE Bpems
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IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Ne Tem | KonmauecTso uacos Hara 3 ;
n/m RIS Beero | Konrpoasnbie | Ilpakrudeckue | H3Y"IeHHS FORTPORRMIE IIPDORI
P P obpazoBaTebHbIC PECYPChI
paboThl paboTnl
1 dusuka — Hayka o npupoje. Haydansie MeToIBI 1 bubmorexa [IOK
[O3HAHHUA OKPYKAIOMEro MUpa https://m.edsoo.ru/ff0c32e2
" Pornb n MecTo ¢u3uKku B OPMHUPOBAHHH CoBpeMEHHOH 1 Bu6miotexa [JOK
HAY4HOH KAPTHHEI MHPA, B PAKTHIeCKOH JeSTeNLHOCTH Tt e edson xu/fi0E3 a6
O IeH
Mexannueckoe asrmkenne. OTHOCHUTEIBHOCTh Bubmaciexa LTOK
3 MexaHudecKoro npmkenud. [lepemenenue, CKoOpocTs, i 1 https://m.edsoo.ru/ff0c3508
yCKOpeHHe === -
.. butbimorexa [[OK
4 PaBHOMEpHOE NpsiMONTMHEHHOE JIBHIKEHHE 1 https:/fm.edsoo.ru/B0c3620
= BuGimorexa [TOK
5 PaBHOYyCKOpEeHHOE NIPSAMOIUHEHHOE JIBHKEHHE 1 bt édsoo fiffEa T
6 Cro6 v 6 1 butmmoTtexa [[OK
BoOOIHOE NaieHKe. Y CKOpeHne CBOOOHOIO TaIeHus hitps://m.edsoo.ru/ff0c39cc
7 Kpuponuneitnoe gBmwkenue. JIpukenne MaTepuanbHoi 1 bubimorexa [IOK
| TOYKH 110 OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpranun otHOcHTenbHOCTH [ 'amunes. Maepunanbsubie 1 bubanorexa [{OK
cucreMsl orcueTa. [lepssiii 3akon HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IppHuun cynepno3suuuu cull. 1 Bubnuorexa [JOK
Bropoii 3akon Hbl0TOHA U1 MaTEpUATBEHON TOYKA https://m.edsoo.ru/ff0c3bed
i Bubtmuoteka [JOK
10 Tpernii 3akon HeroTona /U1 MaTepHanbHBIX TOYEK 1 I
11 3akon BceMupHoro Tsrotenus. Cuna Tsoxect. [leppas 1 Bubmuorexa LIOK
KOCMHYECKasi CKOPOCTh hitps://m.edsoo.ru/ff0c3d00
bubmorexa [{OK
12 Cuna ynpyroctu. 3axon ['yka. Bec tena 1 T dsim Iff0c3el8
Cuna tpenus. Koappuument tpenns. Cuna Venifiamirponn TIOK
13 CONPOTHBJIEHUS IIPH JBHKEHHUH TeNa B IKHAKOCTH UIIH 1 hittps://m.edsoo T/ f0e3£76
= ://m.edsoo.ru/f
| ITocTynarelpHOE H BpalaTeIbHOE ABHKEHHE aOCOMOTHO Bu6miorexa LIOK
: 14 | TBEPIOTO TEJIA. _Momem‘ cunel Ilnedo cunel. YenoBus 1 Bt edliscso v 0eh 1n6
| paBHOBECHS TBEPAOIO Tena




] HmMnynec MaTepuanbHOM TOYKH, CHCTEMBI MaTEPHAITBHBIX

bubanoreka [JOK

15 Touek. MMIynse CHbl. 3aKOH COXpaHSHHS HUMITYJILCA.
P y P 4 https://m.edsoo.ru/ff0c43d6
€aKTHBHOC [IBHIKCHHE N
Pabota u momuocTsk cuitsl. Kunernueckas sueprus
16 MarepuanbHOd Toukd. Teopema 00 H3MEHEHHH Buborexa LIOK
i https://m.edsoo.ru/ff0c4502
KUHETHYECKOH SHEpIHH
[orennuansuas sueprus. IloreHnmantsHas sHeprus
17 *_ynpyr;I ,ueQ)opMHpospaHHoﬁ . 13§ HOTGHI.ISI&JIBH&H Rabanean DK
HIPYHHEL https://m.edsoo.rw/ff0c461a
SHEPrus Tena BOIU3H MOBEPXHOCTH 3eMIIH
[ToTeHuHanbEHEIE ¥ HEMOTEHIAATbHBIE CHIIBL. CBSA3b
18 paboThl HEMOTEHIMATHHBIX CAJI C H3AMEHEHHEM bubmmoTtexa [OK
MEXaHWYECKOH SHEPIHH CHCTEMBI Tell. 3aKOH COXpaHeHUs https://m.edsoo.ru/ff0c478¢
MEXaHWYECKOH SHEPruu
Jlabopatopras pabota «VccnemnoBanue cBs3H paboTEl
19 CHUJIBI C H3MEHEHHEM MEXaHUYECKOH JHEPIuy Tena Ha
NpUMEpE PacTSHDKEHHs PE3MHOBOIO XKIYTa)
20 Kontponsras pabora mo Teme «Kunematuka. J[nHamuxa. bubmmoreka [[OK
3aKOHBI COXPaHEHHS B MEXAHHKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE ITOJIOIKEHASA MOJICKYJIAPHO-KHHETHYECKOM bubmmoteka [JOK
Teopud. bpoynoBckoe nBmxenwe. [uddyzus https://m.edsoo.ru/ff0c4dc2
XapaxTep ABHKCHHS W B3aUMOJICHCTBUS YACTHI]
22 BerecTBa. Mozenu cTpoeHus ra3oB, JKHIKOCTeH 1
TBEPMBIX TEN
23 Macca monexyn. KomuaectBo Bermecrsa. Ilocrosunas
Asorazapo
24 Tennosoe pasnosecue. Temmeparypa n €€ usmepenue.
IIkana temnepatyp Llenscus
bubmoreka [JOK
25 eanbHbli ra3 B MKT. OcnoBnoe ypaBuenne MKT
M P https://m.edsoo.ru/ff0c4fde
AbconmoTHas TeMreparypa Kak Mepa cpeiHei
= patyp P epeil bu6mmorexa [JOK
26 KHHETHYECKOH SHEPIrUH JIBHIKEHHS MOJIEKYTL. Y paBHEHHE U R
Menneneesa-Knaneitpona ps/M.C ] €
21 3axoH JlansToHa. ["a30BBIe 3aKOHEI
28 JlaGopartopnas pabota «Mccienopanne 3aBUCHMOCTH
MEXY napaMeTpaMH COCTOSHHS Pa3peiKeHHOr o ra3ay
H3ompornecchl B HealbHOM rase H uX rpadudeckoe bubmuorexa [IJOK
29
IIpe/ICTARIICHHE https://m.edsoo.ru/ff0c570e




WO s o i s sl Bubmorexa LIOK
https://m.edsoo.ru/ff0c5952
BHyTpeHHsis] HEPrusi OJJHOATOMHOI'0 MJICATBHOIO rasa
31 Buiel Teronepesayd Bubisoneki DOK
https://m.edsoo.ru/ff0c5¢36
32 VY nensHas TEMI0EMKOCTH BemecTsa. KomuaecTso Bubmmotexa [IOK
TEIUIOTH IPH Tervionepeaaye. AnuadaTHbIH mpomecc https://m.edsoo.ru/ff0c5¢36
33 [TepBEIii 3aK0H TEPMOJHHAMHKH B €10 IPUMEHEHHE K bubnuorexa [IOK
H30IIpoIeccaM https://m.edsoo.rw/ff0cSefc
34 HeoOparuMoCTh IPOIECCOB B IpUpojie. BTopoii 3akoH Bbubmuorexa [TOK
T TEPMOIHHAMUKH https://m.edsoo.rw/ff0c6230
35 [Mpusman geiicteus 1 KI1J{ Tennosoii MammHb! Bu6mzorexa IOK
_ https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ]
37 DxonoragecKue mpodIeMsl TENIIO3HEPIeTAKH
18 O606maromuit ypok «Monekysipaas pusuka. OCHOBEI Bubmorexa [IOK
TEPMOIUNHAMHKH » https://m.edsoo.ru/ff0c6938 |
39 Konrponsnas pabora o teme «MosekyaspHas Gpusnka. bubmaorexa LIOK
| OCHOBBI TEPMOTHHAMHMKH» https://m.edsoo.ru/ff0c6a50
40 ITapoobpazosanue u koHjeHcanus. Menapenne u Bubmorexa [{TOK
KHIICHUE https://m.edsoo.ru/ff0c63b6
41 ABGcomroTHas ¥ OTHOCUTENIbHAS BIAKHOCTh BO3/TyXa. bubmorexa ITOK
Hacpnnenssii nap https://m.edsoo.ru/ff0c64d8
i qe "
42 izﬁmﬁ cliggzmu G:S;Og.a;{iizﬁﬁzlgggfannm. Bubnaorexa LIGK
https://m.edsoo.ru/ff0c65{0
| CoBpeMeHHBIE MATEPHAIIbI _ ]
3 Ilnasienue ¥ KpUCTAILTA3AIMS. Y Ie/lbHas TerioTa bubmiorexa [JOK
I nnapnenus. CyGiaumanus https://m.edsoo.ru/ff0c6708
Bubmorexa [JOK
il e https://m.edsoo.ruw/ff0c6820
DnexTpusanus TeN. DneKTpudeckuii sapsj. /[Ba Bua bubmorexa LIOK
45
JNEKTPHUYECKHX 3apaioB https://m.edsoo.ru/ff0c6bec
46 TIpoBOMHKKH, AHIIEKTPHKH M IOIYIPOBOJHUKH. 3aKOH bubmmorexa [{OK
COXpaHeHHsl HEKTPHUECKOro 3apsjia https://m.edsoo.ru/ff0c6bce
47 BaaumopeiicTaue 3apsnoB. 3akon Kynona. Toueunbii Bu6rmorexa [JOK
3NIEKTPUYECKHH 3apsi/i https://m.edsoo.ny/ff0c6ced




Hanpsok&HHOCTB dJ1eKTpruyecKoro noJts. Ipuanmn

48 CYNEPIO3HIMHA IEKTPAYECKUX nonel. Jinauu Datmrces LGk
; ) https://m.edsoo.ru/ff0c6d{2
HaNnpsHKEHHOCTH
49 Pabora cui anekrpocraradeckoro mos. [lorenmman. bubmrorexa [{JOK
| PazHocTh moTeHnmanos _ https://m.edsoo.ru/ffOc6f00
50 [TpoBOMHHEKH B JHINEKTPUKH B 3JIEKTPOCTATHICCKOM bubmmorexa [JOK
noJie. JlusnexTpruyeckas IpOHMIIAEMOCTh https://m.edsoo.ru/ff0c7018
al Onextpoémkocts. Konnencarop Butmmesa LK
' https://m.edsoo.ru/ff0c7126
57 DNeKTPOEMKOCTB IUIOCKOrO KOHIEHCaTopa. DHeprus bubmotexa [JOK
3apsUKEHHOTO KOHJIeHcaTopa https://m.edsoo.ru/ff0c72¢0
53 Jlabopatopras pabora "HM3MepeHne 3JIEKTPOEMKOCTH 1
KoHJieHcaropa”
[IpuHmH JeHCTBHS M IPUMEHEHNE KOHIEHCATOPOB,
54 KOITHPOBAILHOTO allapaTa, CTpyHHOTo MpHHTEpa.
DnekTpocTaTH4ecKas 3aluTa. 3a3eMICHHE
JIeKTPOnpubopoB
OJIeKTPUYECKHH TOK, YCIIOBHSI €0 CyIECTBOBAHHMA.
55 IMocrostausii Tok. Crita Toka. Hanmpspkenue.
ComnporuBienue. 3akoH OMa Ui y9acTKa LeIH
b
S | muen fp s 03 Egrnas 1
) https://m.edsoo.ru/ff0c74{0
«V3y4enne CMEIMAaHHOTO COEIMHEHHUS PE3UCTOPOBY
57 PaboTa 1 MOIHOCTH AEKTPHYECKOTO TOKA. 3aKOH Bubmuorexa [JOK
Joxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akor OMa ISl TOJTHOM (3aMKHYTOH) 3JIEKTPHYECKON
53 nernu. Koporkoe 3ameikanue. Jlaboparopuas pabora 0.5 bubmmorexa [JOK
«H3mepenne DJ[C ucToynnKa TOKa M €ro BHYTPSHHEr0 ' https://m.edsoo.ru/ff0c7ae0
COIPOTHBIICHHS
€3epBHBIN 7 0J1b o T
59 '1?311eimonnfﬁniﬁljgcepggfnﬁzﬁanpoB:;(?qﬁaﬂ Hatimiorexs OK
https://m.edsoo.ru/ff0c8c56
pabora
60 O6o6maromuii ypox «IeKTpoIMHAMHEKA / bubimorexa [IOK
Bcepoccuiickas npoBepoyHas pabora https://m.edsoo.ru/ff0c88be
DeKTpoHHAs IPOBOIUMOCTE TBEP/IBIX METAIUIOB.
61 3aBHCHMOCTH COIIPOTHBIICHUS META/LIOB OT

TeMmeparypbl. CBepXIIPOBOIUMOCTD




DIIEKTpHYECKHH TOK B BakyyMe. CBOHCTBa 3IeKTPOHHBIX

62 1
TYIKOB
R S b 1 S T
) ’ https://m.edsoo.ru/ff0c84ae
[TosmynpoBogHEKOBEIE TPUOOPEI -
3 r
5 | asipemeon SRR TRACRS 1 S T
) ' https://m.edsoo.ru/ff0c82ba
OnexTponus
OnexTpudeckuii ToK B razax. CaMoCTOSTENLHEIH | bubmorexa IJOK

65 ”
HecaMOCTOsITeIbHBIN pa3psn. Monaus. [Tnasma

https://m.edsoo.ru/ff0c84ae

AnexTpruUecKre NpuOOps! H YCTPOHCTBA U UX
66 npaktu4eckoe npuMmenenue. [IpaBuna TexHuKH
6e3onacHoCcTH

bubmaorexa IIOK
https://m.edsoo.ru/ff0c86fc

KonTpomnsnas pabora 1o reme «DyeKTpocTaTHKA.

67 IMocTrosiHnBIH 21eKTpuyeckii TOK. TOKH B pasiMyHbIX 1 BuRnmoyexs INOK
https://m.edsoo.ru/ff0c8a8a
cpenax»
68 Pesepsrenii ypok. O6o6maromuii ypok no temam 10 1 bubmaorexa IIOK
KJacca https://m.edsoo.ru/ff0c8f6¢c
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11 KJIACC

KosmuecTro yacos

JJeKTPOHHbIe HH(POBLIE

Macchl Ipy3a

{]
‘:f‘:ll TeMaTPORS Beero | Konrpoasnabie | IpakTayeckne | H3Y4eHHA | PR PRIBANCRAERG
| pecypebl
ITocTosiHHBIE MArHUTH H WX B3auMoeicTBre. MarHuTHOe | Bu6miotexa LIOK
1 none. BekTop MarauTHOR HHAYKUUHA. JIMHAY MarHuTHOR 1 https://m.edsoo.r/ff0cO778
HHIYKIIHH
’ MarauTHOe nosne npoBoAHHKA ¢ TOKOM. OnbIT Dpcrena. 1 bubmmorexa [JOK
B3auMo,ieiicTBHE POBOJJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlabopartopnas pabora «3y4eHne MarHHTHOTO ITOJIS 1 bubmmorexa [JOK
| KATYIIKK ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHMUTHOTO MOJIS HA MPOBOXHAK ¢ TokoM. Cria
4 Awmnepa. JIaboparopHas padora «MccnenoBanue AeicTBHA 1 Egggﬁ’;}re;;gooi f0c9ac0
[IOCTOSIHHOI'O MAarHUTa HA PAMKY C TOKOM» et ;
5 JlelicTBHE MATHUTHOTO TIOJISI HA JBIKYIIYIOCS 3apsDKEHHYIO 1 bubimoreka [JOK
R gactuny. Cuna Jlopenua. Pabora cunsl Jlopenuna https://m.edsoo.ru/ff0c9df4
OnexTpoMarsuTHas HEAYKIMS. [IoTOK BeKTOpa MarHuTHOH
6 paayknun. 3J1C uaaykiue. 3aK0oH 37K TPOMarHHTHOM 1
uHAYKuHK Dapanes
7 Jlaboparopuas pabota «MccnenoBanue siBneHus 1 bubmioreka [[OK
IJIEKTPOMArHATHOW HHIYKITHH» https://m.edsoo.ru/ff0cal S0
5 401 [EYKTHBHOCTB.SHBJIBHHC camouuaykiad. 3JIC ; P — IIOK
CaAMOMHIYKI[HH. JHEPris MAarHUTHOTO IOJIs Ka c '
TOKOMT{g emOManfumoe e TYIIKH https://m.edsoo.ru/ff0ca600
Texuuyeckue ycTpoHCTBa M HX IPHMEHEHHNE: TOCTOSHHEIE
9 | MarHHTEL, 3NMEKTPOMArHATSL, 3IEKTPO/IBHIaTeIb, YCKOPHTEIIH 1
3JIEMEHTAPHBIX YaCTHIl, HHAYKIMOHHAS II€Yhb
10 O6o6maromuii ypok «MarHutHoe mose. DJIeKTpOMarHuTHas 1 bubmorexa [JOK
HHJTYKIAS) https://m.edsoo.ru/ff0cab82
1 Kontponbuas pabota mo teme «MarHuTHOE ToJe. 1 bubmmorexa [JOK
DNEeKTPOMArHHTHAST MHITYKITHS» https://m.edsoo.ru/ff0cad58
CBoboubie MexaHnyeckue kosebanus. ['apMonnyeckue
12 | xonebanus. YpaBHeHHE TapMOHHIECKHX Kfneﬁaﬂnﬁ. 1 E:g;?geﬁioi F0cafo6
[IpeBpamenne SHEPrHA = *
Jlaboparopnas pabora «Mcecnenopanue 3aBHCHMOCTH
13 | nepuoya mabIX KojeOaHuii rpy3a Ha HUTH OT JUIMHBI HUTH H 1




KonebarensHeiii KoHTYp. CBOOO1HBIE 3JIEKTPOMArHATHEIE

 IlpenensHbIi yron NoJHOrO BHYTPEHHETO OTPAXKEeHHs!

14 Koe0aHns B HCabHOM KoJIeOaTeNbHOM KOHTYPE. bubmotexa [TOK
AHanorusa MeXKIy MEXaHWYECKHMH H 3JIEKTPOMArHU THBIMH https://m.edsoo.ru/ff0cb820
KOneOaHuIMH
®opmyna Tomcona. 3aK0H COXpaHEHHs SHEPTHH B bubauorexa [JOK

15
HIeTbHOM KoJieOaTeTbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4

15 | PR AR RS e I10E

: ’ https://m.edsoo.ru/ff0cbb86
Briny K/IeHHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHms
W BuSmores 10K
e DREMEREIND SR A TB NS https://m.edsoo.ru/ffcbd34
NEeHCTBYIOLIEE 3HAYeHHe CHIIBI TOKa M HANPSDKEHUS

18 Tpancpopmatop. [Ipon3soacTBo, mepenada v noTpedIeHnE
9JIEKTPUYECKON SHEPIHH |

| e (e B LOK

: paropa Hep o https://m.edsoo.ru/ff0cc324
| aneKTponepesay
DKoJIOruyYeckue pACKHA TIPH IPOM3BOJICTBE 3JIEKTPOIHEPIUH.

20 | Kynbrypa HCIONB30BaHHS S/IEKTPOIHEPTHH B TOBCEIHEBHOM
KHA3HA

21 | Ceogooms pacapormpessan e sors, omepernsie BifGeonas 110K

P Pacrpoctp s ' P https://m.edsoo.ru/ff0cca54
1 TIPOJIOIHHEBIE BOJIHEI

2 3syk. CxopocTs 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. Bubmorexa IIOK
TemOp 3ByKa https://m.edsoo.ru/ff0ccclc

73 OnexTpoMarHATHBIE BOJIHBL, X CBOHCTBA U CKOPOCTb. bu6morexa [{OK
[TIkaa 3neKTPOMAarHUTHLIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [IpuHIHIB paJMOCBA3H U TeneBUieHus. PasBuTue cpeacTs
cBsi3u. Pannonokanms )

Bubmuotexa 1IOK

25 | KonrponsHas pabora «Konebanus u BOJIHEBI» iftsss i ods0 Tol BI0GC6R

26 [IpsimMosHHeiHOE pacIpoCTpaHEHHE CBETA B OHOPOAHOK bubmuoreka [JOK
cpene. Toueunslit HCTOYHHK cBeTa. JIyd cBeTa | https://m.edsoo.ru/ff0cd350 |
Orpaxenne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne Bubnuorexa IIOK

27 -

H300pakeHHH B IVIOCKOM 3€pKaie https://m.edsoo.ru/fflcd4e0

78 ITpenomienne ceera. [lorHOE BHYTpEHHEE OTPAXKEHHUE. bubmmorexa [JOK

https://m.edsoo.r/ff0cd 716




29 Jlabopatopras pabota «M3mepenue noxasarens bubmuorexa [{OK
IpeIOMIICHHS CTEKIIa» hitps://m.edsoo.ru/ff0cd67a
30 JIunser. [Toctpoenue u300paxenuii B munse. @opmyia bubmmorexa [{OK
TOHKOM JIMH3BI. Y BETHYCHUE JIHH3EI https://m.edsoo.ru/ff0cddle
31 JlaGoparopHas pabora «VcceenoBanue CBOUCTB
n300paKEHHH B JIMH3AX)
) Iucnepeus csera. CloxHEIH cocTa Geroro csera. I{ger.
JlaGoparopuas pabora «Habmonenne qucnepcuy cBeTay
1 Wnrepdepenuns caera. [ludpaxmus ceera. [ludpakimonnas Bubmorexa [JOK
peméTka https://m.edsoo.ru/ff0ced22
34 | ITomepe4yHocTh CBETOBRIX BOJNH. llomspu3amyis ceeta BuGumomein, LIOK
https://m.edsoo.ru/ff0cf02e
35 Ontuyeckue npuOOPHI H YCTPONHCTBA U YCIOBUS UX
6e30macHoro NpUMEHEHMS
36 [pasuIbl MPHMEHHMOCTH KJIACCHIECKONH MEXaHUKH. bubmuorexa [JOK
[TocTynatsl CenualbHOl TEOPUH OTHOCUHTEIIEHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH bubmuoreka IJOK
W COKpAaleHHE JUIHHEI https://m.edsoo.ru/ff0cfad2
38 DHEPrus i UMITYJIbC PEIATHBUCTCKOM JacTHIbL. CBs3b bubmorexa [JOK
|~ | Macchl ¢ SHeprueii U UMITYILCOM. JHEPrHs OKOA https:/m.edsoo.ru/ff0cfc68
39 KonTponsras pabota «OnTuka. OCHOBBI CIIEIHAIIBHOH bubmuorexa [{JOK
TEOPHH OTHOCHTEILHOCTHY https://m.edsoo.ru/ff0cf6f0
40 | ®oronsl. @opmyna [lnanka. DHEprus U UMITYJILC (OTOHA Eﬁgﬁgf:{;i?i f0cfel6
41 OtkpsiTae U uccieposanue Goroaddexra. Ombirel A. I butmmoTteka I{OK
Cronerosa  https://m.edsoo.ru/ff0cffcd
42 3axonsl porosddexra. Vpasrenue DUHMITEHHA JUIL bubauoreka [JOK
dorosddexra. «Kpacnas rparana» poroaddexra https://m.edsoo.ru/ff0d015e
43 Jasnenue ceera. Onsrrel 1. H. JleGegena. Xumudeckoe Bubmorexa [JOK
JICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHHYIECKHE YCTPOHCTBA H MPAKTHYECKOS IPHMEHCHHE:
doTosnemenT, GoTONATIHK, CONBEYHAsA Oarapes, CBETOIHO/
45 | Pemmenne 3aa4 1o TeMe «DJIEeMEHThI KBAHTOBOM ONTHKH) Bu6mzorexa LIOK
https://m.edsoo.ru/ff0d0302
46 Mopens atoma Tomcona. Onsitel Pesepdopaa mo bubmorexa [JOK
paccestHuIO o-dacTHIl. [nanerapHas Mozeb aToMa https://m.edsoo.ru/ff0d091a




BubGmoreka LJOK

1 | Heexppamt bopa https://m.edsoo.rw/ff0dOafa

48 W3nydenne u nornouienre GOTOHOB IIPH IEPEXOE aTOMAa C bubmmorexa 1{JOK
OJIHOTO YPOBHSI SHEPIHH Ha pyroii. BUaE! crieKTpoB https://m.edsoo.ru/ff0d0afa
Bonnossie coiicTsa actun. Bonusl ne Bpoiins.

- bubmaorexa [JOK

49 | KopmycKynsapHO-BOIHOBOM AyamusM. CrioHTaHHOE H .

NS e https://m.edsoo.ru/ff0dOca8

50 Orxpertue pammoaktuBHOCTH. OmbiTh! Pesepdopaa mo bubmiorexa [JOK
OIpPE/IENICHHIO COCTABA PAJHOAKTHBHOI'O H3JTY4EHHS https://m.edsoo.ru/ff0d0fd2

51 Croiictea anbda-, 6era-, raMmma-u3inydyenus. Biusiane
PaJMOAKTUBHOCTH Ha )KUBBIE OPraHU3MBI
OrtkpsiTre npoToHa U HelTpoHa. M3oTonsl. Anbda-pacnaz.

52 3Hell:1‘p0HHrfL]pﬁ H ]I[OBHTpDHTIE'Hﬁ 6era-pacnan. I aﬁme{)— aﬂ EESH.];OTE? Horljj 041162
U3JyYeHHE ps: I‘r_l_.e S00.
BHepmxucnﬂgn HYKJIOHOB B s7ipe. SIepHble peakiun. Bubmiorexa TIOK

53 | SAnepusii peakrop. [TpoGneMbl, nepcnekTussl, https://m.edsoo.ru/f0d1356
9KOIIOTHYECKHE aCIIEKTHI SICPHOH SHEPreTHKH — ]
DnemeHTapHbie YacTHIBL OTKpEITHE NO3UTPOHa. MeToms!

54 HaOIONICHNs M PETUCTPALMH 3JIeMEHTAPHBIX YaCTHII. bubmorexa [JOK
Kpyrmnsii cron «DyHpaMeHTaIbHBIE B3aUMOAEHCTBHS. https://m.edsoo.ru/ff0d0e38
EmuncTBo u3nyueckoil KapTHHBI MHpay
Dramsl pa3BuTHA actpoHomun. [IpukiamHoe u

55 | MMPOBO33PEHYCCKOE 3HAYCHUE ACTPOHOMMH. Bun 3Bé3aHOTO

Heba. Co3Be3nus, sipkue 3BE3/1b1, IIAHETHI, HX BUAMMOE

aswkenue. Conneynas cucteMa

Connue. Conneunas aKTHBHOCTb. MICTOYHHK SHEpPrum

56 %
Connua u 38é37
3BE3/1b1, MX OCHOBHBIE XapaKTEPHCTUKH. 3BE3/IbI TTIABHOM
57 | TOCIE/OBATEILHOCTH. BuyTpenHee cTpoeHue 3BE3 .
CoBpeMEHHBIE TIPE/ICTABICHHS O IIPOUCXOMKICHHH 1
sposnonuu ConHia v 3BE31
Muteunsnii [TyTe — nama INanaktuka. [lonoxenue u
58 | memxenue Comnna B 'anaxruke. [anakraky. YépHbie AbIps!
B S]Ipax raJlakTHK
59 Bcenennas. Paszberanne ranaktuk. Teopus Bomsmoro
B3peIBa. PenikToBoe n3ny4yeHne. MeTaranakTHKa B
60 | Hepemennbie npoOiieMbl aCTPOHOMHH




KonTponsnas pabota «D1eMeHTBI aCTPOHOMHH K

61 1
acTpoH3UKH»
Ob6obmarommii ypok. Poste Qu3uke 1 acTpoHOMHUH B
62 | SKOHOMHYECKOH, TEXHOJIOrHYeCKOM, COLMAIBHON | 1
3THYECKO# cdepax JesITeNLHOCTH YelloBeKa
63 O6o6maromuii ypok. Poirs 1 MecTo QU3HKH H aCTPOHOMEH B 1
COBPEMEHHOM HAayYHOH KapTHHE MUpa
O606maronmii ypox. Posrs dusugeckoii Teopuu B
64 | bopMupoOBaHUK MPEACTABICHHH O (HU3MYECKON KapTHHE 1
MHpa
O606maromuii ypok. Mecrto dusmueckoit KapTHHBI MEPa B
65 | o0meM psiiy COBPEMEHHBIX €CTECTBEHHO-HAYYHEBIX 1
NpECTaBIEHUN O IpHpoOjIe
66 PesepBubiii ypok. MarHuTHOE 1oJie. DneKTpoMarduTHas 1
HHIYKIHSI
67 Pesepsubiii ypok. Onraxa. OCHOBBI ClieIHATBHOM TEOPHU 1
| OTHOCHTEJIBHOCTH
68 | Pesepnslii ypox. KBantoBas pusmka. DiaeMeHTEI 1 bubmmorexa LIOK
aCTPOHOMHH H acTPOGH3HKH https://m.edsoo.ru/ff0d 1784
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68




IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA30OBATEJIbHOMN IMPOI'PAMMBI
10 KJIACC

Kon
IpoBepPAEMOro
pe3yJbTara

IIpoBepsieMble TIPeAMETHbIE PE3YJIbTATHI 0CBOEHHSI 0CHOBHOH o6pa3zoBaTeIbLHOM
NporpaMmsl cpeHero obmero oopasoBaHus

10.1

JleMOHCTpUpPOBAaTh HA IpEMEpax poib H MECTO ¢du3uKE B (OPMHPOBAHHH COBPEMEHHOM
HAYYHOH KapTHHBEI MHDPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B IPaKTUYECKOH
JeSTENPHOCTH JIIOIeH

10.2

| HHepuManbHAs CHCTeMa OTcyETa, abCONMIOTHO TBEPAOE TENO, HICATbHBIM ras; MOJCIH

VYUTHIBATH IPAHMITEI TPUMEHEHHS H3YYeHHBIX (PH3MUeCKUX MOJIENEH: MaTepraibHas TO4Ka,

CTPOEHHS ra30B, JKUAKOCTEH H TBEPMIBIX TeJl, TOUCTHBIH SNEKTPHYECKHUH 3apsi — [IPH PEIIEHUH
(u3MgecKuX 3a1ad )

10.3

Pacro3naBaTh (u3nueckue sBieHus (mponecchl) u OOBACHATD HX HAa OCHOBE 33aKOHOB
MEXaHMKH, MOJIEKYIAPHO-KHHETHIECKON TEOPHH CTPOEHHS BEINECTBA H NMEKTPOAMHAMAKHA!
PAaBHOMEpHOE M PaBHOYCKOPEHHOE IPAMOJHMHEHHOE JBHXXEHHE, CBOOOHOE [ajieHue Tel,
JBIKEHHE 10 OKPYKHOCTH, MHEpIHs, B3auMozeHcrue Ten; muddysus, OpoyHOBCKOE
JBHKEHHE, CTPOCHHE JKUIKOCTEH U TBEPIBIX Tell, H3MeHeHne 0ObEMa Tell NP HarpeBaHny
(OXMakIeHHH), TEIUIOBOE  pPaBHOBECHe, HCIApeHHe, KOHJEHCalus,  IUIaBICHHE,
KPUCTAIUIM3AINS, KHIIEHHEe, BIKXHOCTh BO3/yXa, [OBBILCHHE JABICHHA rasa IpU €ro
HATPEBAHMH B 3aKPHITOM COCyJe, CBA3b MEXIY [DapaMeTpaMH COCTOAHWA rasa B
H30IIPOIECCax; SICKTPU3AIMS Tell, B3aUMOJIEHCTBHE 3apsI0B B

10.4

OmnuCHBAaThE MEXaHUYECKOE ABMKEHUE, HCITOJIB3YS (U3UUECKHE BEIMYHHEL: KOOPINHATA, IIYTh,
IlepeMelIeHue, CKOPOCTh, YCKOpPEHHe, Macca Tena, CHJa, MMIIYILC Teja, KMHETHYECKad
SHEprus, NOTEHIMATbHAS SHEPTHs, MexaHudeckas pabora, MeXaHHICCKas MOIIHOCTE; MPH
OIMCAHMM TPABMIBHO TPAKTOBATh (HM3MYECKHH CMBIC] HCHIOJIB3YEMBIX BEJMYMH, HX
0603HAYCHAS M eNUHWIG], HAXOMMTH (OPMYJBL, CBS3BIBAIOIIME [JaHHYIO (HU3HUUECKYIO
BEJIMYHMHY C IPYTHMH BEJIHIHHAMH |

10.5

OnHCHIBAT HM3y4eHHLIE TEIUIOBBIE CBOMCTBA Tel M TEIUIOBBIC SBJICHHS, HCIOIB3Ys
(u3MUecKHe BETMYMHBL: IaBJICHHE Ta3a, TEMIEPATypa, CPejHss KMHETHUECKas SHEPrHi
X20THYECKOTO JIBHIKEHHs MOJEKYIl, CpeIHeKBaJpaTHYHas CKOPOCTh MOJICKYJ, KOIHYECTBO
TEIIOTHI, BHYTPEHHSs 3Heprus, paboTa rasa, K03(GUIHEHT 10JIE3HOrO IeHCTBHA TENIOBOTO
JBUTATENA; TPH ONMCAHHM IPABHIBHO TPAKTOBaTh (DU3UYECKHH CMBICI HCHOJIB3YEMBIX
BeIMuYMH, MX 00O3HAYEHHS M EIMHHIBI, HAXOAUTh (OPMYIBL, CBA3BIBAIOINME AAHHYIO
(hHU3HYECKYIO BETHIHHY C JAPYTUMH BETHYHHAM

10.6

OnuchIBaTh M3yYEHHBIE 3IEKTPUYECKHE CBOMCTBA BEINECTBA H SJICKTPHYECKHUE SBJICHHSA
(Tmporeccsl), HCTIOB3YS (HU3HIeCKHe BeTHIMHBEI: SIEKTPUYECKUH 3aps], SJIEKTPUYECKOE MOJIE,
HaNPSKEHHOCTH 110/, NOTEHLMa, Pa3sHOCTh MOTEHIHATOB; NpPH ONHCAHWH IPABHIIEHO
TpakTOBaTh (DM3MYECKHN CMBICI HCIOIB3YEMbIX BEIHYHH, MX OOO3HAYCHHA W CAHHHMIIBL
yKa3eIBaTh (OPMYIBI, CBS3BIBAIONIME JaHHYIO (QH3MYSCKYIO BEIMYHMHY C APYIHMH
BEJIMYAHAMHU

10.7

AHATM3MPOBATh (H3MYECKHE IPOLECCHl M SBICHHSA, MCHNONb3ys (QU3MYECKHE 3aKOHBI H
TNIPUHIMIBL 3aKoH BeemupHoro Tarotenus, I, IT u III 3akons1 Hpi0TOHA, 3aKOH COXPAHESHHS
MEXAHMYECKOH OSHEPrHH, 3aKOH COXPAHEHHSA HMIIYJIbCA, NPHHLUI CYNEPIO3MIHM CHIL,
NPHMHLUI PABHOMPABHS HHEPIMAIbHBIX CHCTEM OTCYETA; MOJEKY/IAPHO-KHHETHHYECKYIO
TEOPHIO CTPOSHHS BEIIECTBA, ra30Bble 3aKOHBI, CBA3b CPeIHEN KMHETHYECKOH JHEPruH
TEIIOBOrO  [OBHJKEHHA MOJIEKYX ¢ aOCOIOTHOH TeMmeparypoid, TEpBBIH 3aKOH
TEPMOIMHAMMKH; 3aKOH COXPaHEHHs SJIEKTPHUECKoro 3apsana, sakon Kyiona; mpu aTom
pa3MuaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, Er0 MAaTEMATHYECKOE BBIPAKECHHUE U YCIIOBHA
(rparuIEl, 0671aCTH) TPUMEHUMOCTH

10.8

OGBICHATH OCHOBHEIE NIPUHIMIEI AHCTBUS MAlIHMH, IPHOOPOB H TEXHUYECKUX YCTPOUCTB;
pasuyaTh YCIOBHS X G€30MACHOr0 HCIIOJIB30BaHMS B IIOBCEIHEBHON XKU3HHU




10.9

BLINOJHATE SKCIEPHMEHTHI 10 HCCIEOBAHMIO (H3MYECKHX SBICHHA M IPOLECCOB C
HCIIONB30BAHMHEM TPAMBIX M KOCBEHHBIX M3MEPEHMH; Ipu 3T0M (GopMyIHpoBaTs mpodiemy
(3aady) ¥ rumoresy y4eOHOTO JKCIIEPHMEHTa, COOMpaTh YCTAHOBKY H3 IIPETIOXKESHHOIO
060pyI0BaHHsl, IPOBOJUTE ONKIT M (JOPMYIHPOBATH BEIBOIBL

10.10

OCYIIECTBIIATE MPAMBIE M KOCBEHHBIC H3MEPEHHS (PH3MIECKUX BEJIMIUH; IPH 9TOM BLIOHpaTh
ONTHMAIBHBIA CIIOCO0 HM3MEpPEHHA H  HCINONb30BaTh HM3BECTHBIE METOABI OLEHKH
[oTpemHocTed H3MepeHni

10.11

Mcene1oBaTh 3aBHCHMOCTH MeXIY (GH3HUECKUMH BETHYMHAME C HCIIOJNB30BAHMEM IIPSMBIX
H3MEpeHHil; IPH 5TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATH Pe3yNIHTATHI IIOy4eHHOH
3aBHCHMOCTH (PM3MYECKMX BEJIWYMH B BHie Tabmun u rpadukos, JAenare BBIBOAEI IO
pe3yJIbTaTaM HCCIIeI0BaHUS

10.12

Cobmronath npasriaa 6€30MacHOro Tpy/ia I[P NPOBEACHAN HCCIICI0BAHM B paMKax y4e0HOro
SKCIIEpHMEHTA, Y4eOHO-HCCIIeIOBATENBCKOM H IPOEKTHO! AEATENLHOCTH ¢ MCIIOIB30BAHHEM
H3MEPHUTENBHBIX YCTPOHCTB U 1abopaTopHOro 060pyI0BaHHs

10.13

PemaTs pacuéTHBIE 3a/1a9H ¢ ABHO 3a/(@HHOM QH3MICCKON MOJICNIBIO, HCIOMB3Ys QU3HIECKHe
3aKOHBI M TIPUHIIAIIL], HA OCHOBE aHAIH3A YCIIOBHS 3a/1a4l BHIOMPATh QU3HYECKYIO MOJEIb,
BBIIENATE (DH3HYECKHe BEIMIUHBI H (OPMYIIbl, HEOOXOMMMEIE Ui €€ PeIIeHH, IIPOBOHTE
pacy&Thl ¥ OLEHHBATH PEATbHOCTD MOMYHEHHOI0 3HAYCHAS PH3UICCKOH BeIMIHHbI

10.14

Pemarh KadeCTBEHHBIE 3aJa4d: BHICTPAHBATh JIOTHYECKHM HENPOTHBOPEYHMBYIO LENOHUKY
paccy /aeHuH ¢ Onopoii Ha H3yYEHHBIC 3aKOHB], 3aKOHOMEPHOCTH H (HU3AIECKHE ABICHAS

10.15

Mcnonb30BaTh IPH pelIeHAR yueOHBIX 3aJa9 COBPEMEHHBIC HHQOPMALIMOHHEIE TEXHOIOTHH
JUI TIOMCKA, CTPYKTYPHpPOBAHWs, HHTCPIpPETAMM ¥ NpPEACTaBlIeHHs y4eOHOH M Hay4qHO-
nonynspHoil MHGOPMAIMK, [OMYYeHHOM M3 pasIU4HBIX HCTOYHHKOB; KPHTHYECKH
AHATH3MPOBATH MMOJTyYaEMYI0 HH(pOpPMAIIHIO

10.16

[IpuBOUTE TIPUMEPH! BKJIANA POCCHHMCKHX M 3apyOeHBIX y4EHBIX-QH3HKOB B Da3BUTHE
HayKH, 00BSCHEHHE [IPOIECCOB OKPYKAIOMET0 MHUPa, B Pa3BUTHE TEXHUKHA H TEXHOIOIHH

10.17

Mcnoss308aTh TEOPETHHUECKHE 3HAHMS O (H3UKE B OBCEIHEBHON KHU3HHU 1A 00ecTieueHus
GesomacHOocTH INpu oOpameHHd ¢ OpubopaMH H TEXHHYECKHMH YCTPOMCTBAMH, JUIL
COXpaHEeHHs 3[I0pPOBbsS W COOJIONEHHS HOPM JKOJOTHYECKOTO MOBEICHHs B OKPYXKaroIIeH
cpene

10.18

PaGoTaTh B TPyIIE C BHITOJHEHAEM Pa3IHYHBIX COMHANBHBIX POJIEH, IIaHAPOBaTh paboTy
rpyIIBL, pPalHOHANBHO pacHpeseNsTs OOM3aHHOCTH H IUIAHHPOBATH JCATENBHOCTH B
HECTAHAAPTHBIX CHUTYyalUsIX, aJleKBaTHO OIEHUBAThH BKIIAJ] K&XIOr0 U3 yJaCTHHKOB IPYIIIIEL
B pelIeHHUE paccMaTpuBaeMoit mpobaeMbl

11 KJIACC

Kon

POBEPSEMOT0

pe3yJibTaTa

ITpoBepsieMble NPEMETHbIE PE3YIbTATHI OCBOCHHS 0CHOBHOH 00pa3zoBaTeIbHOI
OporpaMMBeI cpeiHero odmero o6pazoBaHus

11.1

JleMOHCTpHpPOBaTh HA IPUMEpPaxX PONb B MECTO (H3MKH B (HOPMHPOBAHHH COBPEMCHHOM
Hay4HOH KapTHHEI MUpA, B PA3BUTHH COBPEMEHHOM TEXHHKH M TEXHOJIOIHH, B IPAKTHIECKOH
JIeATEIIBHOCTH JIFO/ICH, NEOCTHOCTD M €MHCTBO QHU3NYECKOH KapTHHEI MHPA

11.2

VYuTEIBATh, TPAHHIBI NPUMEHEHHS H3YYEHHBIX (H3MYECKAX MOJIENeH: TOYEeYHBIA
5IEKTPHYECKHI 3apsj, siIepHas MOJENb aToMa, HyKIOHHAs MOZENIb aTOMHOrO sipa NpH
pelIeHuH (HH3HUSCKUX 3334

11.3

Pacnosnasars ¢usnyeckue sBieHUS (IPOLECCHI) B OOBACHATH HX HA OCHOBE 3aKOHOB
S/IEKTPOJHHAMMKH M KBAaHTOBOH (DH3MKH: D3JIEKTPHYECKas IPOBOJMUMOCTh, TeIUIOBOE,
CBETOBOE, XHMHUYECKOe, MArHuTHOE [JIeHCTBHS TOKa, B3aHMOACHCTBHE MAarHHTOB,
SNIEKTPOMAarHuTHas HHIYKIHSA, ACHCTBHE MAarHUTHOTO IIOJIS Ha MPOBOAHHUK C TOKOM H
IBHOKYIIMUCS — 3apsifl, DJIEKTPOMAarHUTHbIE KojeOaHHA M  BOJHEL, NPAMOIMHENHHOE
pacrpoCTpaHEHHE CBETa, OTPaykeHHE, MPEIOMIICHHE, HHTephepeHuns, qudpakius |




TIONIAPHU3AIIHS CBETA, IUCIIEPCHs CBeTa, (oTo3neKTpuueckuil agdext (hoToaddekr), cBeToBOE
JaBlIeHME, BO3HHKHOBEHHME IJIMHEHYATOrO CIEKTpa aToMa BOJAOPOJa, ECTECTBEHHasds H
HCKYCCTBEHHAs paJIHOaKTHBHOCTh

11.4

OmnuceBaTh H3Y4YCHHBIC CBOMCTBA BeNIECTBa (BJICKTPH‘-ICCI{HE, MariuTHbBIC, OIITHYECKHE,

9NEKTPUYECKYI0 NPOBOIMMOCTH PA3MHYHBIX CPell) M  OJIEKTPOMArHUTHBIE SABJICHUA |

(poreccsl), HCMONB3YsAs (H3UYECKHE BEIHYMHBL JJIEKTPUYECKMH 3apsj, CHJA TOKa,
3JIEKTPUYECKOe HAMPsUKEHHE, 3JeKTPHUECKOe COITPOTHRIEHHE, PasHOCTh oTeH1Hanos, SIC,
paboTa TOKa, HHAYKIHS MarHATHOrO Iojd, cuia Ammepa, cuina JlopeHna, HHIYKTHBHOCTE
KaTyIIKH, SHEPrHs SJIEKTPHYECKOr0 ¥ MarHMTHOTO IOJIeH, Meproj M JacToTa KosnebaHuil B
KonebaTenbHOM KOHTYpe, 3apsj H CHJIa TOKa B IIPOLECCE FTADMOHHYECKHUX SJIEKTPOMArHUTHBIX
Koniebannii, GOKyCHOE PacCTOSHME W ONTHYECKAs CHJIa JIMH3BI, IPH OMHCAHWUHU MPaBHIIBHO
TPAaKTOBaTh (DU3MUECKHH CMBICT HCIONB3YEMBIX BEIHYHH, WX 0003HAYEHHA M EIUHHIIBL
yKka3plBaTb (OpPMYJIBIL, CBS3bIBAIOIIME JAHHYIO (U3HYECKYI0 BEIHUYHHY C IPYTHMH
BEJIMUYMHAMH

11.5

OnuchiBaTh HM3YYCHHBIE KBAHTOBHIC HBJICHHS M IPONECCH, HCHONB3YysA (uzuyeckue
BENTMYMHEBI: CKOPOCTH 3JIEKTPOMArHUTHEIX BOJH, JTHHA BOJHBI U 4AaCTOTA CBETA, SHEPTHs U
HMITYIbC (OTOHA, MEPHOJ MOJIypaciajia, YHEPrus CBSI3M ATOMHBIX sAEp; NPH ONHCAHMH
NpaBHJIBHO TPAKTOBAaTh (PU3HYECKHH CMBICI HCIIONB3YEMBIX BETHYHMH, HX 0003HAUCHHA H
€IMHHUIIEL, YKa36IBATh (POPMYIIEI, CBA3LIBAIONINE AAHHYIO (GH3HUECKYIO BEIHYUHY C APYTHMH
BEJIMYMHAMH, BEIYHCIIATh 3HAYCHHE PU3HYCCKON BETHYHHEI

11.6

AHanu3upoBath (U3MYECKHE MPOLECCH M SBJIEHHUS, HCHONB3ys (U3MUECKHe 3aKOHBI M
npuHOUNB: 3akoH OMa, 3aKOHBI IIOCIIEIOBATENBHOTO M IAPALIETBHOTO COCAMHEHMS
IPOBO/IHUKOB, 3akoH JDkoyns — JleHma, 3akOH 3JI€KTPOMArHUTHOM MHOYKIMH, 3aKOH
NPAMOJTHHEHHOTO PacIpOCTpaHeH s CBETA, 3aKOHbI OTPaXKeHHs CBETa, 3aKOHbI IPeIOMIIeHUS
CBeTa, ypaBHeHHe OHHMTeHHA MI1 ¢GoTodddeKTa, 3aKOH COXPAHEHHS JHEPTHH, 3aKOH
COXPaHEHHs MMIIYJIbCa, 3aKOH COXpAHEHHs 3JEKTPHUYECKOrOo 3apsjia, 3aKOH COXpPaHEHHS
MaCCOBOT0 YHCIIA, OCTYJIATH bopa, 3aK0H pagHoakTHBHOTO pacliaaa; Py 3TOM pa3nuyaTh
crnoBecHy0 GOpMYIUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BEIPAKEHHE U YCIOBHS (TPAHHILIBL,
o0J1acTi) DIPUMEHHMOCTH

11.7

Ompenenars HapaBIeHAE BEKTOPA HHAYKIIMHA MATHUTHOI'O OIS IPOBOTHUKA C TOKOM, CHJIBI
Awmmnepa u cuiibl Jloperiia

11.8

CTpOHTB H OMMHCBIBATH HSOSpﬂ)KEHHe, CO3aBaeMoe IJIOCKHM 3€pKaJioM, TOHKOM JTUH30U
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BEIMONHATE SKCHEPUMEHTHl IO MCCIENOBAHUIO (PU3MUECKMX SBJIEHMH M IPOLECCOB C
HCIIONBE30BaHUEM MPSAMBIX U KOCBEHHEBIX M3MEPEHMH; IpH 3ToM QOopMyIupoBaTh mpobiaemy
(3amady) M rumorezy y4deOHOro SKCHepUMEHTa, COOMpaTh YCTAHOBKY M3 HPENIOKEHHOTO
060opynoBanus, IPOBOIMTE OIBIT ¥ ()OPMYJIMPOBATE BEIBOIBI

11.10

OcymecTBIATh NPAMBIE X KOCBEHHBIE H3MEPEHUS (PUIHUECKUX BEIUYHH; IPU 3TOM BBIOMPATh
ONTUMAIBHEIX CcIOcO0 M3MEpEHHsT M HUCMONb30BaTh H3BECTHLIE METOABI  OLIEHKH
TIOTPEITHOCTEN U3MEPEHUH

11.11

HcenenoBaTh 3aBUCHMOCTH (PH3MUECKHX BEJIMYMH C HCIIONB30BAaHUEM IIPSIMBIX H3MEPEHHI;
IpPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATE Pe3yIbTaThl MOJTYYCHHOR 3aBHCHMOCTH
du3mgeckux BenMYHH B BHAe Tabmui W TrpadMKOB, NeNaTh BBIBOIBI IO pPeE3yJbTaTam
HCCIICIOBAHMA

11.12

Cobmonate mpaeuia Ge3omacHOro Tpyda IpPH ITPOBENCHHM MCCIEJOBAaHHM B paMKax
y4eOHOT0 3KCIepUMeHTa, ydeOHO-HCCIef0BaTeNbCKOH M NPOEKTHOH eITeIsHOCTH C
UCIIONB30BAHHEM H3MEPHUTENBHBIX YCTPOHCTB U JabopaTopHoTo 060py/10BaHMUs

11.13

PemaTs pacu€THbIe 3aa4H ¢ SBHO 3aJaHHON (H3HYECKOH MOJENbIO, HCIOIb3Ys (hH3HIECKHE
3aKOHBI H IIPUHIIMIBI; HA OCHOBE AHAIM3A YCJIOBHS 3aJauy BEIOUPATh (DH3HUECKYIO MOAECIb,
BBIIENATE hHU3MYecKue BeaMYUHBI B GOpMyNBl, HeoOXOUMBIE IS €€ peIleHHs, [IPOBOIHUTH
pac4€Tel ¥ OLIEHUBATh PEATBHOCTD ITONYYEHHOT0 3HAYCHAS (DH3NIECKON BeTMYHHEI

11.14

Pemars KadecTBEHHBIC 3a/laud: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEYHBYIO LEMNOYKY
pacCyKICHHUH ¢ ONOPOi Ha H3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H HH3UYECKUE SBIICHHUS




11.15

HMcnons30Bath pd pelneHMH y9eOHBIX 3aa4d COBPeMEHHBIE HHPOPMAIHOHHEIE TEXHOJIOTHH
IJIs TOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIpPETAlMHd M MHpeCTaBNeHHus yueGHOM W HaydHO-
HOMYJSIPHOH HMHQOPMAlMK, IOJYy4€HHOH M3 pPa3UYHbIX HCTOYHHKOB, KPUTHYECKH
AHAIM3UPOBATH MOTYyYaEMYIO HHPOPMAIHIO

11.16

OOBSCHSTh NPHHIMITEI NeHCTBUS MAIIHWH, TPAGOPOB U TEXHHYECKHX YCTPOHCTB; pa3iHyaTh
YCIIOBHS WX 0€30IaCHOT0 MCIOIb30BAHMUS B IIOBCEHEBHOM JKH3HU
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[IpuBOMTE IpHMEpEI BKJIAJa POCCHUCKHX H 3apyOeiKHBIX YYEHBIX-DH3UKOB B pa3BHTHE
HAYKH, B 00BSCHEHHE IIPOLIECCOB OKPYIKAIOIIEro MUPa, B PA3BHTHE TEXHUKH U TEXHOIOTHH

11.18

Hcnonb3oBath TEOPETHUECKHE 3HAHMS 110 (DU3HKE B MOBCEIHEBHOM KU3HH UL 06eCIeYeHUS
OesomacHoCTH mpH OOpameHud ¢ NpHOOpaMH H TEXHHYECKHMH YCTPOHCTBAMH, IS
COXpaHEHHs 37I0POBbS M COOIIO/ICHUS! HOPM 5KONOTHYECKOTO NOBEJEHMsS B OKPYKaromeh
cpene

1119

PaGotath B Tpynme ¢ BEITONHEHHEM Pa3MYHBIX COLHAIBHBIX POJIEH, IUIAHKPOBATH PaGoTy
TPYIIBl, PAlHOHAIBHO PpACIpeNeNsaTh OOA3aHHOCTH H IUIAHHPOBATh JICATENHHOCTE B
HECTAHJAPTHBIX CHTYAllHAX, a€KBATHO OIEHUBATh BKJIAJ KAXIOTO W3 YYACTHHKOB IPYIIILI B
pelIeHue paccMaTpuBaeMoii mpobaeMbl




IIPOBEPSIEMBIE SJIEMEHTBI COJAEPKAHUA

10 KJIACC

Kog |
nposepsiemoro | IIpoBepsieMble 31EMEHTBI COAEPIKAHHS
sJIeMeHTa

Kon
pasaesa

®U3UKA U METOJIbI HAVYHOI'O I[TO3HAHWA

du3suka — HayKa o npupoze. Haydnbie METO/IBI TO3HAHMS OKPYKAIOIICTO MHPA.
1.1 Ponb 3KCIEPHMEHTA W TEOPHH B MPOIIECCE MO3HAHUS PUPOJBL. OKCHOepUMEHT
B (hu3MKE ]
MozenupoBanre (GM3MYECKUX SBIECHHH W mpoueccoB. HaydHble THIOTE3bL
OuspueckHe 3aKOHBI W TEOPHH. | DAHMIBI MPHMEHMMOCTH (H3HISCKHX
3aKOHOB. IIpHHIMI COOTBETCTBHA. PONb H MECTO ¢puznku B GOpMUPOBAHUH
COBPEMEHHOM HayYHOM! KApTHHEI MUPA, B IPAKTHYECKOH NEATENbHOCTH TEOJIEN

2 MEXAHHWKA
#HHParHHKUHEMATHUKA

Mexaunueckoe aBrKeHHE, OTHOCHTENBHOCTh MEXAHHYECKOIO JBHIKCHHS.
Cucrema otcuéra. TpaeKTopHs

[TepeMernenme, CKOPOCTh (CpeAHss CKOPOCTh, MIHOBCHHAS CKOpOCTh) H
2.1.2 yCKOpeHHe MaTepHalIbHO# TOUKM, HX MPOEKIHM Ha OCH CHCTEMBI KOOPAHHAT.
Crio’keHue TIepeMelIeHnii i CI0KeHHe CKOpoCTeH
PaBHOMEpPHOE M DPABHOYCKOPEHHOE IPSAMOJIMHEHHOE NBHIKCHHE. I'papuxu
213 3aBHCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, MyTH H MEPEMEINCHHSA
_ MarepHalbHOH TOYKH OT BPEMEHH
71 2.14 CrobGojiHoe nanenue. YckopeHue cBo00AHOro NaaeHus |
KpupoimHeitHoe BHKeHHE. PABHOMEPHOE IBIKCHAC MaTepHaIbHOH TOUKH 110
2.1.3 OKPY)KHOCTH. YTIOBas CKOPOCTh, JMHelHHas CKOpocTs. Ilepuoa u vacTora.
[{eHTpOCTpEMHUTEILHOE YCKOPEHHE
TexHuueckue YCTpOMCTBA: CIHMAOMETP, ABIIKCHHE CHAps/OB, LCIHBIC H
pEMEHHBIE epeaydn
[IpakTHyeckue paGoOTEL M3MepeHHe MIHOBEHHOH CKOPOCTH. HccnenoBanue
COOTHOIIEHHUS MEXKIy IMyTsMH, NPOHJEHHBIME TENIOM 3a IOCIEN0BATENbHEIC
217 paBHBIE IPOMEKYTKH BPEMEHH IIPH PABHOYCKOPEHHOM ABIKCHHH C Ha4aILHOH
CKOPOCTBIO, paBHOM HYITI0. Vi3yueHne JBUKCHAA 11apUKa B BS3KOH JKHIKOCTH.
M3ydenue JBHWKCHHS Tela, OpPOMEHHOrO rOpH30HTAIBHO

###Par#t#H JUTHAMUKA

[lpunmun  ortHocurensHocTH — [amunes. IlepBeri  3aKOH Herorona.
WuepupanbHble CHCTEMBI OTCUETA

2202 Macca Tena. Cuna. ITpHHIIHI CyIepIIO3HINH CHIT

1.2

7 4

2.1.6

221

Bropoii 3axon HEI0TOHA /Ui MAaTepHATBHOMH TOYKM B HHEPIHATBHOH CHCTEME
otcuéra (MUCO). Tpernii 3axoH HproTOHA 11 MATEPHATIBHBIX TOUCK

294 3akoH BceMHpHOTro TaroTenns. Cuna Tshxectd. [lepsas kocMurdeckas CKOPOCT.
2.2 Bec Tena

235 Cnia ynpyroctd. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenne. Cuna TpeHHUs CKOJIBKESHHMS K CHIIA TPEHHS IIOKOS.
22.6 Koshduuent tpenus. CHiia CONPOTHBICHHS IPH ABMKSHHH TEJIa B XXUIKOCTH
W rase

223

2.2.7 TMocTynaTe bHOE M BpallaTeIbHOE ABHKEHHE aOCOMIOTHO TBEPAOrO Tena

2038 MoOMEHT CHIBl OTHOCHTENLHO OCH Bpamenud. Ilneuo cuibl. YcnoBus
= paBHoBecus TBEpaoro Tena B UCO




Texuwdeckue ycTpolcTBa: NONMMIHHUKH, [IBH)KEHHE HCKYCCTBEHHBIX

2.2.9
CITYTHHUKOB
Ilpaktuyeckue paborel. M3yuenwe maBmKeHHs Opycka N0 HaKIOHHOM
IUIOCKOCTH ITOJ[ AEMCTBHEM HECKOIBKUX CHI. MccieoBanue 3aBHCHMOCTH CHIT
2.2.10 YOPYTOCTH, BO3HHMKAIOIMMX B Ae(OPMHpPYEMOHl INpPYKHHE H pPE3HHOBOM
obpasrie, OT BeNMUYMHEI HX Aeopmarun, Mccienosanue ycnoBril paBHOBECH
| TBEPIOrO TeNa, HMEIOIIEro OCh BPAllCHUS
##H#HPar###3AKOHbBI COXPAHEHU S B MEXAHUKE
231 WMiyibe MaTepHanbHOH TOUKH, CHCTEMBI MaTepHATLHBIX TodeK. MIMIymsc
CHJIBI H H3MEHCHHE HMITYJIbCca Tea
2.3.2 3akoH coxpanenus umnyisca B MCO. PeaktiBHOE JBHKEHHE
23.3 PaGora cuisl
234 MOIIHOCTH CHIIBI
235 Kunernyeckass sHeprusi MarepHaJbHOM To4KM. TeopemMa O KHHETHYECKOH
SHEPIUH
[Totenmuansras SHEPTHsl. [lorermmanbHas 9HEPrHs YIIPYTO
93 23.6 nedopMUpOBaHHOM mnpyxuHBL [loTeHIMambHAsE 3SHEPrus Teja BOIH3M
[IOBEPXHOCTH 3eMJIi _
INoTenunanbHble ¥ HENOTEHIMATBHEIE CHITEL CBSA3b paboThl HEMOTEHIHAIBHEIX
23.7 CHII C H3MEHEHHEM MEXaHWYECKON SHEPrHH CHCTEMBI Tell. 3aKOH COXpaHEeHHS
MEXaHHYECKOH SHEpTHH
23.8 Ynpyrue u Heynpyrue CTOIKHOBEHHS
239 Texnmueckue ycTpoicTBa: IBMIKEHHE PaKeT, BOAOMET, KONEP, IPYKUHHBIA
_ ITACTOJIET
[TIpakTudeckue pabotsl. M3yueHue CBSI3H CKOPOCTEM TeJ NPH HEYIPYroM
2.3.10 ynape. MccrenoBanne cBf3d pabOTHI CHIIBI ¢ M3MEHEHHEM MeXaHHYeCKOM
SHEprHH Tena
3 MOJIEKYJISIPHASA ©OU3UKA U TEPMOINMHAMUKA
#H#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU
OcHOBHBIE MOJIOXEHHS MOJEKY/SIPHO-KHHETHIECKOH TeopHd. BpoyHOBCcKoe
3.1.1 nemkerne. Jubdysus. Xapakrep MBWKEHWS W B3aUMOJEHCTBHS YaCTHII
BEIIECTBA _
312 Mogenu ctpoenus rasos, }KHHROCfeﬁ U TBEPIABIX Tell H 00BACHEHHE CBOMCTB
BEIIECTBA Ha OCHOBE 3THX Moelei
3.1.3 Macca monexyn. Kommuectso Bemectsa. [ToctoseBas ABoraapo
3.1.4 Tennosoe pasnosecne. Temmeparypa u e usmepenwue. Illkana Temmeparyp
' [enbcus
31 315 Mogens uaeansrnoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETHYECKOH
TEOPHH UCATBHOTO ra3a
316 AlcomoTHas TemmepaTypa Kak Mepa CpeiHed KHHEeTHYeCKOd OSHEeprum
TEIJIOBOTO JABH)KEHHS dacTull rasa. [llkana remnepatyp Kenssuna
3.1.7 Ypasuenne Knane#tpona — Menneneesa. 3akon JlansToHa
31.8 l'azosble 3akombl. M3ompomeccsl B HjealbHOM Tra3se ¢ IIOCTOSHHBIM
' KOJMYECTBOM BELIECTBA: H30TEpMa, H30X0pa, H3obapa
3.1.9 Texuuyeckue ycrpoiicTBa: TepMoMeTp, GapomeTp
I[IpakTrueckue paboThl. M3Mepenme Maccel BO3AyXa B KJIACCHOM KOMHATE.
3.1.10 Hccnenosanue 3aBHCHMOCTH MEXITY [TapaMETPaMH COCTOSHMUS Pa3pPeKeHHOTO
rasa
_ OCHOBbI TEPMOJINHAMMKHA
e 3.2.1 Tepmomuamuyeckas cuctema. BHYTpEHHSS SHEPIHs TepMOAMHAMHYECKOMH

CHCTEMEI ¥ CIIOCO0OBI € H3MEHEHUS




KomudecTBO TeIioThl M pabora. BHYTpeHHSS OSHEprHsa ONHOATOMHOIO

3.2.2
HICAIBHOTO ra3a .
Bugsl  Temiomepefaud:  TeIUIONPOBOMHOCTb, — KOHBEKIHA,  H3JIy4CHHE.

323 Temio&MKocTh Tea. YaensHas TeILI0EMKOCTh BemecTBa. Pacu€r Komu4ecTsa
TEIIOTHI IPH TeILIoIeperayie _

394 Ilepsriii  3ak0oH  TepmopuHamukd. [IpumeneHue — MEpPBOro  3aKOHA

o TepMOIMHAMUKH K H3omporeccam. ['paduyeckas HHTEPIPETALU paboThl rasa

TemioBble  MamuHbl.  [IpUHIUOBL  JEHCTBHS — TEIUIOBBIX — MalllWH.

3.2.5 [Ipeo6pa3oBaHus SHEPTHMH B TEIJIOBBIX MalllHHAX. Koaddunuenr mone3noro
neiictaus (naee — KITJT) Tennosoit Matmmusl. Lukn Kapro u ero KIT/{

396 Bropoit 3akoH TepMoxHHamMuKH. HeoOGpaTHMOCTh IPOLECCOB B IPHPOE.
TenioBBIe MBATATEIH. DKOJIOTHYECKHE IIPOGIeMBb] TEILIOIHEPT CTHKH

397 Texuwdyeckue YCTpOWCTBa: JABHIaTellb BHYTPEHHETO CropaHusd, OBITOBOM
XOJIOMILHUK, KOHIHIIMOHED

3.2.8 | IpaxTrueckue paborsl. M3mepenue yaenbHON TEILIOEMKOCTH

P ar### ATPECATHBIE COCTOSIHMS BEIIECBA. ®A30BBIE ITEPEXO/IbI

ITapooGpasopanue U KoHaeHcawws. Vicnapenue 1 KurieHue. Y IebHas Teniora

Bl napooGpasoBanus. 3aBUCHMOCT TEMIIEPATYPEI KHTIEHHUA OT JaB/ICHHS
3.3.2 ABGCOMOTHAS W OTHOCHTEJIbHAS BIAXKHOCTh BO3yXa. HachleHHbIH map
333 Teépmoe Teno. Kpucrammggeckue u amop®hHbie Tena. AHH3OTPOIMS CBOKUCTB
33 kpucTawioB. JKuakue kpucTawibl,. COBPEMEHHbIC MATEPHATIBL
334 TnaBieHude ¥ KpECTALTH3aHs. Y iebHas TerioTa mianenus. Cybnumanus
5.3.5 VpaBHEHHE TEIUIOBOro OanaHca
Texuuyeckme yCTpOHCTBA: TUIPOMETP U IICHXPOMETP, KalOpHMETP,
3.3.6 TeXHONOTMH IIOJYYEHHs COBPEMEHHBIX MaTepuanoB, B TOM HHCIC
HAaHOMATEPHAIOB, H HAHOTEXHOJIOTHH
3.3.7 ITpaxkTrdeckre paboTsl. M3ameperue BIaXXHOCTH BO3/TyXa
< DJIEKTPOAMHAMUMKA
#HH#Par###DJIEKTPOCTATHUKA
411 DreKTpHU3aKs TeJl. DNeKTpHdIecKuit 3apsu. J(Ba Bia aNEKTPHICCKHX 3aps/IoB
412 ITpoBOAHHUKH, AUIIECKTPHKH M OTYTIPOBOHAKH |
4.1.3 3aKoH COXpaHEHHs BJIEKTPHYECKOTO 3apsjia
4.1.4 BsaumozeiicTere 3apsnoB. 3akoH Kynona
415 SnexTpHUeckoe moxe. HampsykEHHOCT OIeKTpudeckoro mosst. IIpuaiun
cyneprno3uiii. JINHUYM HANPSOKEHHOCTH 3JICKTPUYECKOr0 MOJL
4.1 4.1.6 PaBoTa cui 3eKTpocTaTiyecKoro nois. [lorennuan. Pasnocts moTeHIHMAIOB
417 [[pOBOAHMKA H JHUOJIEKTPHKH B TIOCTOSHHOM SJIEKTPHYECKOM  IIOIE.
JlusnekTpryuecKas IpOHUIIaeMOCTh
4.1.8 Dnexrpoémkocth. KonaercaTop. DIeKTPOEMKOCTE IJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKeHHOT0 KOHIEHCATOpa
TexHUYECKHE YCTPOMUCTBA: JIEKTPOCKOIL, SIEKTPOMETD, SIEKTPOCTATHIECKAs
4.1.9 3aIMTA, 3a3eMJIEHHE 3JeKTPONpHOOpPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIH
OpUHTED
4.1.10 IMpaktudeckue paboTel. M3smepeHue 31eKTPOEMKOCTH KOHACHCATOPA
HHPar##4TIOCTOSIHHBIN DJIEKTPMYECKUM TOK. TOKU B PA3JIMYHBIX CPEJIAX
491 VeI0BHS CYLIECTBOBAHMS IOCTOSHHOTO JIEKTPHYECKOro TOKa. MCTOUHUKH
' toka. Cuna toxa. [IocTOSHHEIH TOK
4.2 '
422 Hanpspkerre. 3akon Oma JUld y9acTKa ey
423 DJIeKTPHYECKOE COMPOTHBIICHHE. Y ZIETIbHOE CONPOTHBIICHHE BEIIECTBA
424 [TocieioBaTebHOE, MapajuIeIbHOE, CMEIIaHHOe COeIHHEeHHE TPOBOAHMKOB




425 Pabota anexrpuyeckoro Toka, 3akon Jxoyia — Jlenua

4.2.6 MOoITHOCTE 3NIEKTPUYECKOr0 TOKa
snekTporBmxkymas cuiaa (naree — OJIC) M BHYTpeHHEE COIPOTHBICHHE

42,7 HCTOYHMKA TOKA. 3aKkoH Oma /IS NOMHOM (3aMKHYTOH) 3JIeKTPHYECKOHN IEIIH.
KopoTkoe 3aMbIkaHue

408 ONeKTpOHHAs  HPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHMOCTD
CONPOTHBIICHHUSA METAIIOB OT TeMIeparypsl. CBepXIIpOBOAUMOCTD

429 OnexTpuyueckuil TOK B Bakyyme. CBOHCTBA JIEKTPOHHBIX IYYKOB

4210 [TomynpoBoIHUKH. CobeTBenHast 7 IpUMECHas IPOBOIUMOCTb
IoIyNpoBoAHUKOB. CBolicTBa p-n nepexoja. IloaynpoBoJHHKOBEIE TPHOOPHI

4211 OnexkTpAYecKHil TOK B DJIEKTPONHMTAX. OJEKTPOIMTHYECKAsS IHCCOIMAIIMS.
Dnexrponus

4212 Onextpudeckuii TOK B ra3aXx. CaMOCTOATENBHBI M HECAMOCTOSTENILHBIHA

o paspsia. PasnugHbIe THIIEI CAMOCTOATENBHOrO paspana. Monaus. [Inazma

Texauueckue ycTpoicTBa: aMIepMeTp, BOJBTMETP, PEOCTAT, HCTOYHHKH TOKA,

4213 3JIEKTpOHArpeBaTeabHble  IPHOOPBL,  3MEKTPOOCBETHTEIBHBIE  IPHUOOPEL,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIM  JHOJ, TEPMHCTOPHI H

| dboropesucTopEl, NOIYIPOBOIHUKOBEIA /IO, MATbBAHHKA ]

[TpakTrueckue paboTel. MI3ydeHHE CMEIIAaHHOIO COCIMHEHHU PE3HCTOPOB.

42.14 Wamepenne 3JIC HCTOYHMKA TOKA U €ro BHYTPEHHErO COIPOTHBIIEHMS.
Habmoaenue snexTponusa

11 KJIACC
Kon Koanposepsie I
- i poBepsieMbIe 3JIeMEHThI COAEePKAHNA
3J1eMeHTa
4 DJIEKTPOJVMHAMUKA
#i#Part#MAT HUTHOE I10JIE. 9JIEKTPOMAT'HUTHA A WH/IVKIIUA

43.1 ITocTossHHBIE MArHUTEL B3auMo/1eHcTBIE IIOCTOSHHBIX MATHHTOB
MarnuTtHoe none. Bextop MarHuTHOM MHAYKUMH. IIpHHIMI Cynepno3uiuy.

4.3.2 JIuauu MarHuTHOM mHAyKuuu. KapTHHA MUHUN MArHUTHOM WHIYKIIHH IO
TOCTOSHHBIX MATHUTOB
MarnutHoe mone mpoBoxHuka ¢ TokoM. Kapruna nwEME nond UIMHHOTO

433 IpAMOro MPOBOAHHWKA H 3aMKHYTOI'O KOJIBIIEBOTO NMPOBOJHHMKA, KaTYIIKH C
ToKkoM. OneiT OpcTena. B3aumoaelicTBHE NPOBOIHUKOB C TOKOM

434 Cuna AMnepa, e€ MOZyJIb ¥ HalpaBJIcHHE

435 Cuna Jlopenua, €& Moynp u HanpaBleHHe. [[BIDKEeHHE 3apsHKCHHON YaCTHIEL B
OJHOPOZHOM MarHdTHOM Ione. Pabora cuisl Jloperna

43 4.3.6 SIBneHue 3IeKTPOMArHUTHOH MHIYKIUH

4.3.7 IToTox BeKTOpa MarHUTHOH HHIYKIIUU

4.3.8 OJC uHayKImuy. 3aK0H IEKTPOMarHuTHOH HHAYKIMH Oapaes

439 Buxpesoe snexrprgeckoe none. 3/[C HHAYKIHHA B IPOBOIHUKE, ABHKYIIEMCS
MOCTYNATENbHO B OJHOPOIHOM MarHUTHOM IIOJIE

4.3.10 [Tpasuno Jlenna B

4.3.11 HunyktuBHOCTS. fBreHuMe camonsaykuy. IJIC caMOMHAYKIIHA

4.3.12 DHeprus MarHUTHOT'O IO KAaTYIIKH C TOKOM

~ 43.13 DIEeKTPOMAarHUTHOE ITOJIE

43.14 Texumueckue  ycTpoMCTBa:  IOCTOSHHBIE — MArHMTHL,  3JIEKTPOMArHHMTBL

SJIEKTPOJABUIATE b, YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHI, HHAYKIIHOHHAS [1€9b




4.3.15

IpakTuueckue paboThl. M3ydeHHe MAarHHTHOIO MHOJIA KATYIIKH C TOKOM.

UccnemoBanue AefCTBHA IMOCTOSHHOTO MarHWTa Ha paMKy € TOKOM.
WccneioBanne ABICHHS J1€KTPOMATHATHOH HHIYKIMH

= KOJIEBAHV Y BOJIHBI
HHPar#H#MEXAHWYECKHUE U DJIEKTPOMATHUTHBIE KOJIEBAHWA
51.1 Konebarensuas cucrema. CpoGommbie  KonebGanms.  ['apMonuyeckne
xonebanus. [lepros, yacTora, aMuikTyaa ¥ hasa konebanuit
5.12 [IpyXHHHBIH MaATHHK. MaTeMaTH4IeCKHH MasSTHHK
513 YpaBHEHHE rapMOHMUECKHMX Kojebanui. Kunemarnyeckoe H zmHaMqucme
onMcaHue KoyiebaTeIbHOro ABHKEHUA
[IpeBpamenne SHEPIAM IPU TAPMOHMYECKUX KoJeOaHusIX. CBA3b aMILIUTY/Ib]
5.1.4 xonebanuit MCXOMHOH BEIMUYMHEI C AMIUIATYAAMH KojeDaHHH €€ CKOPOCTH U
YCKOPEeHHUS
Konebarenprsii KoHTYp. CBOGOJHBIE 3IE€KTPOMArHHTHBIC KojneOaHHS B
5.1.5 HAIeanbHOM KojeOaTebHOM KOHTYpe. AHAIOTHS MEKIY MEXaHHYCCKUMHU H
5JIEKTPOMArHUTHEIMH Konebanusmu. @opmyna Tomcona
5.1.6 3aK0H COXpaHEeHHs SHEPIUH B HICATLHOM K0JiebaTeIbHOM KOHTYpE
5.1 517 BhIHYKICHHBIE MeXaHWdyeckue KojeGanus. Pesonarc. PesoHaHCHas KpHBas.
o BEIHYKIEHHbIE JJIEKTPOMATHHTHBIE KOJIeOaHuUs. ]
5.1.8 I[Nepemennslit Tok. CHHYCOHIATBHBIA TEPEMEHHBIN TOK.
519 MomHOCTE IIEPEMEHHOT0 TOKa. AMIUTUTYHOE 1 JEHCTBYIONEE 3HAUCHHE CHITbI
TOKA ¥ HATIPSDKEHMA ;
Tpancdopmarop. IIpousBoacTBo, mepenaya ¥ noTpedieHue BIIeKTpK‘-IeCKOH
5.1.10 3HEPTud. DKOJIOTHYECKHEe PHCKU IPH MPOH3BOACTBE SNEKTPUYECCKOH SHEPTHH,
KyJibTypa MCIIOIB30BaHHS HIeKTPOSHEPIMH B IOBCE/IHEBHOM JKH3HU
5111 Texuuueckue ycTpoiicTBa: cedicmorpad), 5I€KTPUYECKHHM 3BOHOK, JIMHHH
’ JIeKTponepesad
Ilpaktedeckue paboTsl. FccneoBaHue 3aBHCHMOCTH IEpHOAA MAalbIX
5.1.12 konebanuii rpy3a Ha HUTH OT JJMHBEI HATH M Maccel rpysa. HccienoBanue
MIEPEMEHHOTO TOKA B IETIH K3 II0C/IEI0BATENBHO COeIUHEHHBIX KOHICHCATOPa,
KaTYIIKH B pe3ucTopa
#HHHPart#H#MEXAHWYECKUE U 3JIEKTPOMATHHUTHBIE BOJIHBI
591 Mexanudeckue BOJHEL, ycloBHS pacnpocrpanenus. Ilepumon. CxopocTs
pacnpocTpaHeH s U ArHa BoMHbL [lonepeynsie U MPOAOIbHBIC BOIHBI
5.2.2 ###Par### Untepdeperiys u Tu@pakiiusg MEXaHUYECKHX BOJIH
523 3Byk. CkopocTh 3ByKa. I'pomkocTs 3Byka. Beicota ToHa. TemOp 3Byka
DNeKTpPOMArHUTHEIE BOJHBL YCIOBUS H3IYYEHHs 3IEKTPOMArHMTHBIX BOJH.
524 Bzaumuas opuentanus BekTopoB E, B M v B 3JIEKTPOMarHMTHO#H BOJIHE B
BaKyyMme
5.2 595 CroiicTBa 3J€eKTPOMArHUTHBIX BOJTH: OTPaskeHHe, IIPEJOMIICHHE, IOIIpH3aLs,
= mudpaxnus, naTepdepennus. CKOpocTh 3JIEKTPOMArHETHEIX BOJIH
596 [IIxana 37eKTpOMarsUTHBIX BOJIH. [IpHMEHEHME 3IIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY
597 [IpuHIHMIBI PaIHOCBS3M H TeleBHIEHHS. Pamuonoxanusa. DIeKTPOMAarHATHOE
3arpA3HeHHe OKpYKaroleH cpejipl
TexuuyeckHe yCTpPOHCTBA: MYy3bIKalbHbIE HHCTPYMEHTHI, YIIBTPa3BYKOBas
52.8 JIMATHOCTHKA B TeXHHKE W MEJIMIIMHE, pajap, pajuoONpUEMHHUK, TEJIEBH30D,
aHTeHHa, TenedoH, CBY-neus
53 #H#Par##HOIITUKA
2:3.1 I[IpsmMonEHeHHOe pacpocTpaHeHHe CBeTa B 0THOpoiHOM cpene. JIyd cBera




Orpaxenne cBeTa. 3aKOHBI OTpaxKeHHA cbera. [locTpoeHwe m300pakeHMI B

232
IUIOCKOM 3€pKajie
533 [Iperomnenne cBeTa. 3aKOHBI IPEIOMICHHS CBeTa. AOGCOMIOTHBIN TOKa3aTelb
IPEIOMJICHHS
534 [Tonmeoe BHyTpeHHEE oOTpakeHHE. [IpelenbHBI yroll MOMHOTO BHYTPEHHEIO
OTpaKEHHS
5358 Jucnepcus ceeta. CroxHbINA cocTas 6emoro caera. IseT
Cobuparomue 1 paccenBarolye JUH3bL ToHKas mH3a. QOKyCHOE pacCTOSIHUE
536 M ONTHYECKas cuiia TOHKOM TuH3bL [TocTpoenne n3obpakenuit B coOuparommx
U pacceHBalonMx JHH3aX. QopMyia TOHKOU JIHH3BI. Y BEITHYEHHUE, TaBAEMOE
JTUH30H
337 [Tpenessl NpUMEHUMOCTH T€OMETPHYECKON OIITHKH
HuTtepdepennusa cBera. KorepeHTHBIE HMCTOYHHKH. YCIOBHSA HaOIIIOACHHSA
5.3.8 MakCHMyMOB M MHHHUMYMOB B UHTepdepeHIMOHHON KapTUHe OT JBYX
cuH(Da3HBIX KOI€PEHTHBIX HCTOYHHKOB
Judpaknus ceera. [IudpakiimoHHAsA peIETKa. Y CJI0BHE HAOIIOAeHNS ITIaBHBIX
539 MaKCHMYMOB IIpH NafeHHH MOHOXPOMaTHYECKOrO CBETa Ha AH(PaKIHOHHYIO
pemeETKy
5.3.10 [Tonspusanus cBera
TexHuueckwe ycTpoiicTBa: OYKH, Iyma, (GoToammapar, TpOeKIIHOHHBIN
5.3.11 anmapar, MHKpPOCKOII, TEJIEeCKON, BOJIOKOHHAad ONTHKa, AH(paKIHOHHAL
peméTKa, MOJIAPOUI -
5312 [IpaxTuueckue pabotel. M3smepenne nokasarens npenowienus. Mcecinenosanue
CBOCTB H300pakeHmii B mH3ax. HabnroeEne nucnepcHu cBeTa
SJIEMEHTBI CITIELIMAJIBHOW TEOPMM OTHOCHUTEJIBHOCTH
['panuiel NpUMEHMMOCTH KJIaCCHUYeCKOW MexaHukH. IlocTymarel TeopuH
6.1 OTHOCHTE/ILHOCTH: HHBAapUAHTHOCTH MOJYJIA CKOPOCTH CBE€Ta B BaKyyMe,
NPHHIHI OTHOCUTEIBHOCTH DHHINTEHHA
6 6.2 OTHOCHUTENBHOCTE OJTHOBPEMEHHOCTH. 3aME/IJICHHE BPEMEHH M COKpAIICHHUE
JUTAHBI
6.3 JHEPrUsi H MMITYJIbC CBOOOTHOH 4acTHIIBI
6.4 CB#3b MacCHI ¢ 3HEPruei ¥ UMITYJIBCOM CBOOOIHOM YacTHIIBL. DHEPrHs MOKOs
cBOOOIHOH JacTHULIEI
7 KBAHTOBAS ®U3UKA
#H4Par###2JIEMEHTBI KBAHTOBOM OIITUKA
711 @otonsl. @opmyna [Tranka cBA3H 3HEPrHH (QOTOHA C €T0 YacTOTOH. DHEPrud 0
' UMITyJsC GoToHA
712 OtkpeiTHe B HecneaoBanne Goroadderra. Onsirel A.I'. Cronerosa. 3aKkoHEI
dotoaddexra
il 7.1.3 YpaBuenue Diinmreitna g potosddexra. «KpacHas rparuna» porosddexra
7.1.4 Haenenue ceera. Onertel [1.H. JleGenena
7.1.5 XuMu4yeckoe JieficTBHe CBeTa
716 Texuudeckue ycrpoicTBa: (oT03MEMEHT, (OTONATIMK, CONHEYHas Oarapes,
CBETOUO]L
CTPOEHHUE ATOMA
791 Mogens atroma Tomcona. OnsiTel Pesepdopaa mo uccieqoBaHAio CTPOSHHS
79 aroma. [InanerapHas MOJEIb aToMa
[Tocrynarer bopa. M3ny4yenue u nornomesue GOTOHOB IPH IIEPEX0JIE aTOMa ¢
722 O/JHOr0 YPOBHS SHEPIHH Ha Ipyroil. Buasl ciektpos. CriekTp ypoBHEH s5HEprun

daToMa Boaopoaa




BonHOBBIE cBolicTBa uacTuil. BomHel ge Bpoitns. KoprmyckyIspHO-BOJTHOBOM

pas nyanusM. Jludpakius 3JeKTPOHOB Ha KPUCTATIAX
794 CIOHTaHHOE ¥ BBIHYKICHHOE H3JIydeHHE. YCTPOHCTBO M ITPHHIIHII paﬁon
nmasepa
725 TexHHYeCKHE YCTPOMCTBA: CHNEKTPAIBHBEIM aHamM3 (CHEKTPOCKOIN), Jasep,
KBaHTOBEIH KOMIIBIOTEP
7.2.6 IIpaxTrueckue pabotsl. HabmoneHue TUHEHYaTOro CIeKTpa
ATOMHOE S1PO
7.34 Merto bl HAOMIOICHHS ¥ PETUCTPALIMY 3TeMEHTAPHBIX YaCTUIL
OtxpeiTue pagumoaktuBHOCTH. OmbIThl Pesepdopaa no omnpenencHuio cocrasa
y g5 T pammoakTuHOro wu3nyueHms. Cpoiicta ambda-, Oera-, ramMma-M3ITydeHHS.
BimsiHue pagroakTHBHOCTH Ha KHBBIE OPraHH3MBl
733 OtkpbiTHe mporoHa u HeifrpoHa. Hykinonnaa monens snpa I'eizenGepra —
Wanenxo. 3apsz sapa. MaccoBoe 9ucio sapa. M30Toms |
734 Anpda-pacmaz. DJNEKTPOHHBIA M IO3MTPOHHEIA Oera-pacman. ['amma-
H3ITydeHue. 3aKOH pajuoakTHBHOIO pacrazia
73 73.5 DHeprus CBA3M HYKIOHOB B szpe. SnepHsle cuibl, JledekT Maces! sapa
7.3.6 SnepHble peakuuu. JleneHue U CHHTE3 sep
737 Snepusiit  peaktop. TepmosimepHbii cuHTe3. IlpoGnemMbl ¥ IEPCIEKTHBEI
AIEPHOM SHEPreTHKU. DKOTIOTHYECKHE aCIEKTHI AEPHON SHEPIeTHKN _
738 BHCMCHTaPHbIe gacTunpsl. OTKpeITHE 1O3WTpoHAa. DyHIaMEeHTalbHBIE
B3aUMOJEHCTBUS
739 Texuudeckue ycTpOMCTBa: JO3MMETP, Kamepa BuibcoHa, sAE€pHBIE peakTop,
aToMHas 6omba
7310 IpakTuyeckue paboTel. VcCHenoBaHME TPEKOB 9YacTHI[ (IO TOTOBBIM
dororpadmam)
BJIEMEHTBI ACTPOOU3HKHU
8.1 Bun 3s&3gmoro nebGa. Co3Be3mus, spkue 3BE3ABL, IUIAHCTBL, HX BHIMMOC
JIBHKEHHE
82 Conueynas cucrema. [lnaHersl 3eMHON rpynmbl. llnaHeTel-ruranTel ¥ HX
CIlyTHUKH, KapIHKOBBIC IIaHeThl. Mabie Tesa COHEYHON CHCTEMBI
8.3 Comsrne, Gorocdepa u armocdepa. ConHedHas aKTHBHOCTD
8.4 Wcrounnk sHepriun ComHua u 38E3)
3Bé3Bl, WX OCHOBHBIE XapakTepPHCTHKM: Macca, CBETHMOCTh, Pajuyc,
8.5 TEMIIepaTypa, HX B3aHMOCBs3b. Jluarpamma «CHEKTpalpHBIA —Klace —
CBETHMOCTBY. 3BE3MIBl ITIABHOM MOCIIENOBATEIHBHOCTH. 3aBHCHMOCTh «Macca —
g CBETHMOCTEY JUIS 3BE3JT TJIABHOH IIOCIIE/I0BATEILHOCTH
2.6 ###Par###Buytpernee crpoenne 3B€31. CoBpeMeHHBIE npencTaBneHns 0
IporcX ok IeHnn U 3Bomonyy ConHia U 38€3/1. DTalbl KU3HHU 3BE3]]
Mneunsni ITyte — mama [amakteka. CrnmpaneHas cTpykrypa [anakTtuxw,
8.7 pacnpenenenue 3B&3M, raza ¥ nbumM. [lonoxenne u ABMKEHHE Conana B
. [anakruke. Ilnockas u chepuueckas noacucreMs! ['amakTuku
8.8 Tune! ranakTik. PaguoraTakTHKK | kBa3apbl. YEpHEIE JBIPBI B SIpax rajJaKTHK
Bcenennast. Pacmmpenue Beenennoil. 3akon Xa66na. PasOeranue ramrakTk.
8.9 Bospact u pamuyc Beenennol, Teopus Bosneimoro B3peisa. Mojens «ropsuei
Beenennoii». PenuxToBOE H3TyUeHHE
8.10 Macmrabuas crTpykrypa Bcemennoif. Meraranaktuka. Heperénnsie

pobaeMbl aCTPOHOMHH




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
IPOIIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIEI VI YYEHHKA
METOJIWYECKHE MATEPHAJIBI JJIS1 VYUTEJIS

IMAPPOBLIE ObPA3OBATEJ/ILHBIE PECYPCBI U PECYPCBI CETH HHTEPHET



