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IHHOACHUTEJBHASA 3AIINCKA

IIporpamma no ¢u3uke 6a30BOro ypoBHsl Ha ypOBHE CpEAHEro oouero oopa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUH 1 TpeOOBaHUM K
pe3yJibTaTaM OCBOCHHSI OCHOBHOU 00pa3oBaTellbHOU mporpammel, npenactaBieHHbix B PI'OC COO, a takke ¢ yu€roM QenepalbHON paboueii
[IporpaMMbl BOCIIHTaHMs M KOHLENLUHU IIpernojaBaHus ydeOHoro mnpeamera «®usuka» B 00pa3zoBaTelbHbIX oOpraHuzanusx Poccuiickoit
denepanyn, pearu3yoIX OCHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBEI.

CopneprxaHue nporpaMmsl 1o (pU3MKe HAIIPABICHO Ha (POPMUPOBAHHME €CTECTBEHHO-HAYYHON KapTHHbI Mupa oOyuaromuxcs 10-11 knaccos
npu oOyueHuu ux (u3MKe Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-AESTENIHOCTHOrO mnoxaxona. IIporpamma mo ¢usuke cooTBETCTBYET
tpeboBanusiMm PI'OC COO Kk IUIaHUPYEMBIM JMYHOCTHBIM, MPEIMETHBIM M MeETalpeIMEeTHBIM pe3yjbTaTaM OOyudeHHs, a TakXKe YUYUTHIBAeT
HEOOXOMMOCTh pealTu3alliil MEXIIPEIMETHBIX CBA3€e (PU3UKM C €CTECTBEHHO-HAyYHBIMH YYEOHBIMH NpeaMeTaMu. B Hel ompememnsroTcs
OCHOBHBI€ LIE€JIM U3Y4YeHUs (PU3UKU Ha YPOBHE CPEJIHEr0 001Iero oopa3oBaHusl, INIAHUPYEMbIE PE3yJIbTaThbl OCBOCHUS Kypca (PU3UKH: TNYHOCTHBIE,
MeTarpeMETHBIC, TPeAMETHBIC (Ha 6a30BOM yPOBHE).

IIporpamma no (pu3MKe BKIIOYAET:

® [UIAaHUpPYEMBbIE Pe3yJIbTaThl OCBOEHHs Kypca (PM3MKH Ha 0a30BOM YPOBHE, B TOM YHCJIE IIPEIMETHbIE Pe3yJIbTAThI 10 rojjaM 00yueHMs;

e cojaepxaHue yueOHoro npeamera «Pu3ukay mo rogam o0yueHHs.

®du3nka Kak Hayka o HanOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyNas B KaueCTBE Y4EOHOIO MpeaMEeTa B IIKOJIE, BHOCUT CYIECTBEHHBIN
BKJIQJl B CHUCTeMYy 3HaHUH 00 okpyxkatomeM mupe. IIIKompHBIH Kypc QHU3MKH — CHCTEMOOOPA3yIOUIMM Al €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE MIPOLIECCOB U SIBICHUMN, U3y4aeMbIX XUMHEH, Ononoruen, pusndeckoi reorpadueii u
acTpoHOMHUeH. Mcnonb30oBaHNEe M aKTUBHOE NPUMEHEHHE (PU3UUECKUX 3HAHUI ompesessieT XapakTep M pa3BUTHE Pa3HOOOPA3HbIX TEXHOJIOIMH B
cepe PHEepreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYEHHs] HOBBIX MaTEpUajOB C 3a/JlaHHBIMH CBOMCTBaMH U Jpyrux. M3ydenue Qusuku
BHOCHUT OCHOBHOH BKJIaJl B (JOPMHUPOBAaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa o0ydaromuxcs, B (opMupoBaHre YMEHUN MPUMEHATh Hay4YHBbIH
METO/I IO3HAHMSI IPU BBIOJIHEHNN UMH YYEOHBIX UCCIIEIOBaHUI.

B ocHOBy kypca ¢pu3uKku 11 ypOBHS CpeHero o01ero o0pa3oBaHus MOJIO0KEH P HIeH, KOTOpble MOKHO paccMaTpUBaTh Kak MPUHLUIIBI
€ro MOCTPOEHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEW Kypc SIBJISETCS JIOTMYECKH 3aBEPLIEHHBIM, OH COJIEPKUT MaTepHall U3 BCeX pa3/iesioB (PU3UKH,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3UKH.

Hoes eenepanuszayuu. B cOOTBETCTBUM ¢ HeH MaTepuasl Kypca (U3MKM OOBEIUHEH BOKPYr (U3MuUecKuX Teopuil. Bemymmm B Kypce
sBigeTcs (GOpMUPOBAHUE MTPEJICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeAnoyiaraeT MCIOJb30BaHHE TYMAHUTApHOTO MOTEHIMaia (pu3nyeckold HayKd, OCMBICICHHUE
CBSI3M pa3BUTHUS (PU3HUKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U AKOJIOTHYECKUMU MPOOIEMaMHu.

Hoes npuxnaownou nanpasnennocmu. Kypc ¢u3uku mpeamnosnaraer 3HAKOMCTBO C HIMPOKHM KPYTOM TEXHHUYECKHUX U TEXHOJIOTHYECKUX
MPUIIOKEHU I U3YYEHHBIX TEOPU U 3aKOHOB.



Hoes skonocuzayuu peamu3yercss MOCPEICTBOM BBEJACHHS 3JEMEHTOB COJIEPXKAHMS, TIOCBSIIEHHBIX SKOJIOTHYECKUM IpodieMam
COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKH U TEXHOJIOTHH, a TaKXKe 00CYKICHHsI TPO0JIeM paliMOHAIILHOTO IPUPOIOIIOIb30BaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (pU3MKH Ha ypoBHE cpeaHero oouiero oOpa3oBaHUs SBIAIOTCS (pu3nyeckue Teopuu (hopMUpOBaHHE
MPEJCTABICHUNA O CTPYKTYpE MOCTPOSHUS (PU3HMUECKON TEOPHH, POJin (PyHIAMEHTAIBHBIX 3aKOHOB M IPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX
0 IPUPOJIE, TPaHULIAX IPUMEHUMOCTH TEOPH, AJIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).

CuCTeMHO-eSITeTLHOCTHBIN MOAX0/] B Kypce (QU3UKH PEean3yeTcs MPEkKAe BCETro 3a CUET OpraHU3allH SKCIIEPUMEHTAIBHOMN 1A TeIbHOCTH
obyyaromuxcs. s 6a30Boro ypoBHs Kypca (PM3MKM — 3TO HCIHOJIB30BAHUE CHUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpbIE B MporpaMme Mo (U3MKe OOBEIWHEHBI B OOIIMK CHHCOK YUYEHHYECKMX MPAKTHYECKHX paboT. BwimeneHwe B
yKa3aHHOM IepeyHe JabopaTOpHbIX pabOT, MPOBOJUMBIX Ul KOHTPOJIS U OLIEHKH, OCYLIECTBIISIETCS Y4aCTHUKAaMH 00pa30BaTEeIbHOIO Ipolecca
UCXOMs M3 0COOEHHOCTEH TUIAHUPOBAHUS M OCHAIeHHWS KabuHeTa ¢u3uku. Ilpu sToM obecneunBaeTcs OBIaieHHE OO0YYArOIIUMUCS YMEHUSIMH
IIPOBOJIUTh KOCBEHHBIE W3MEPEHHUs, MCCIIEOBAHUS 3aBUCUMOCTEH (M3MYECKUX BEIMYUH U MOCTAHOBKY OIIBITOB IO IPOBEPKE NPEJIOKEHHBIX
TUIIOTES.

Bbosibioe BHUMaHME y/eNseTcsl PEUIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3afad. Ilpu 3ToM a1 pacdy€THBIX 3a7ay MPUOPUTETOM SIBIISIOTCA
3aJ1auM ¢ SIBHO 33JaHHON (PU3MYECKON MOEIbI0, TO3BOJIAIONINE TPUMEHSATh U3YUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zela Kypca,
TaK ¥ WHTETpUPYs 3HAHMS U3 Pa3HBIX pas3zenoB. J[ KaueCTBEHHBIX 3a/lay IMPUOPUTETOM SBISIOTCS 3aJaHHusl Ha OOBSCHEHHE NPOTEKAHUS
(¢u3NyecKuX SBJIEHMM U TMPOLIECCOB B OKpYXarolled >KW3HM, TpeOyromue BbIOOpa (U3NYECKOM MOJENu JUisl CUTyallMd IMpPaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKkTepa.

B cootBerctBum ¢ tpedoBanusamu @I'OC COO k MatepuanbHO-TEXHUUYECKOMY 00ECIIEUeHHI0 YU4eOHOTro Tpoiiecca 6a30BbIi ypOBEHb Kypca
¢u3MKN Ha ypOBHE CpelHero oOmero oOpa3oBaHMs [OJDKEH HM3y4yaTbCs B YCIOBHUSAX IPEIMETHOro KaOuHeTa (U3MKM MM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAY4YHOro HMKiIa. B kabuHeTe (QU3MKM JOKHO OBITh HEOOXOIMMOE J1abopaTOpHOE
000py/10BaHUE JUIsl BBITIOJHEHUS YKAa3aHHBIX B IpOrpamMMe Mo (prU3MKe yUeHUUECKUX MPAKTUYECKUX paboT U AEMOHCTPAllMOHHOE 000py10BaHHE.

JleMoHCTpaniMoHHOE 00Opy/n0oBaHUE (QOPMHUPYETCSI B COOTBETCTBUU C MPHUHLMIIOM MHUHHUMAJIBHOM JOCTaTOYHOCTH M 0OecredrBacT
MOCTAHOBKY MEPEUYMCICHHBIX B IpOrpamMme Mo (U3MKE KIIOYEBBIX IEMOHCTpAIMi Ul MCCIEJOBAHUS H3Yy4aeMbIX SIBICHUH M IPOILIECCOB,
SMIOUPUYECKUX U PyHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pyTI0BaHUE V1T YICHHUECKUX MPAKTHIECKUX padOT GOpMHUPYETCS B BUAC TEMATHYECKUX KOMILJIEKTOB U 00ECTICUMBAETCS
B pacuére OJHOTO0 KOMIUIEKTa Ha ABYX oOyuarommxcs. TeMaTHueckue KOMIUIEKTHI Ja0OpaTOPHOro 000pyA0BaHMs JOKHBI OBITh MOCTPOEHBI HA
KOMIUIEKCHOM HCITOJIb30BAaHWN AHAJIOTOBBIX M IU(POBBIX NPUOOPOB, a TaKKe KOMIBIOTEPHBIX H3MEPHUTENIbHBIX CHUCTEM B BHJE HU(DPOBBIX
nabopaToOpHid.

OCHOBHBIMU 1I€JIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTpemJIeHUS OOydaloIIUXCsl K HAyYHOMY H3YYEHHUIO MPHUPOABI, Pa3BUTHE WX HHTEIUIEKTYalbHBIX H

TBOPYECKUX CIIOCOOHOCTEH;
® Da3BUTHE NPEACTABICHUN O HAYYHOM METO/I€ T03HaHUs U (POPMHUPOBAHUE UCCIIEOBATEIBCKOTO OTHOIIEHHUS K OKPY’KAIOIINM SIBICHUSM;



(dhopMUpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3yJIbTaTa U3y4YeHHs] OCHOB CTPOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMUpOBaHNE YMEHHI 00BACHATH SIBJICHUS C UCIIOJIb30BaHUEM (DPM3MUECKUX 3HAHUM U HAyUHBIX JOKA3aTeNbCTB;
(dbopMupOBaHUE MTPEICTABICHUI O posid (PU3UKH JUIsl PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTIKeHHE ITHX IIeNieil oOecrieunBaeTcs peleHueM CIEAYIONNX 3a/1a4d B IIpoliecce N3yueHus Kypca (PM3UKH Ha YPOBHE CPEIHEro 00IIero
o0pa3oBaHMS:

puoOpeTEeHne CUCTEMBI 3HAHUK 00 O0IMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUAX, BKJIIOUAsS MEXaHUKY, MOJEKYJSIPHYIO
(U3HKY, DIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPO(DU3HKHY;

(dbopMUpOBaHHE YMEHHI NPUMEHSATh TCOPETHYCCKHE 3HAHHS ISl OOBSCHEHHS (U3NYCCKUX SIBICHUW B MPUPOAC WM JUISI TIPUHSATHS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

OCBOGHHE CITIOCOOOB PEUICHUS PA3IMYHBIX 33/1a4 C SBHO 3aJaHHON (PU3MYECKON MOJIEIBIO, 3a/1a4, TIOIPa3yMEBAOIINX CAMOCTOSITEIILHOES
co3anue (PU3NUECKO MOJIeNH, aIeKBaTHON yCIOBHUAM 3a7a4u;

MOHUMaHUE (PU3NYECKUX OCHOB U MPHUHIIMIIOB JEHCTBUS TEXHHUUYECKUX YCTPOMCTB M TEXHOJIOIMUYECKUX MPOIECCOB, UX BIUSHUS Ha
OKPYKAaIOIILYIO Cpeay;

OBJIAJICHHEC METOJAMH CaMOCTOSTEIHHOIO IIAHUPOBAHUS W TPOBEICHUS (U3MUYECKUX SKCIICPUMEHTOB, aHAIM3a W WHTCPIPETALUN
nH(OpMaIIUH, OTIPEIETICHHS TOCTOBEPHOCTH MOTYYEHHOTO PE3yNbTaTa;

CO3JIaHUE YCIIOBUH ISl pa3BUTHSL YMEHUM IPOEKTHO-UCCIIEI0BATEIBCKON, TBOPUYECKOU NEATEIBHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE cpeHEro 001iero oopazoBanus orsoautcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca
B Hezlento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipemiaraemerii B mporpamme 1o (Gpusmke nepedeHpb JTadOpaTOPHBIX U MPAKTHIECKUX PadOT SBISAETCS PEKOMEHIOBAHHBIM, YUUTEIb JIETaeT
BbIOOp MpoBeIeHHs Ja00paTOPHBIX PAOOT U OMBITOB C YUETOM MHAWBUIYaTbHBIX 0COOEHHOCTEH 00yUarOmIMUXCs.



COJAEPKXAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®usuka u MeTOAbI HAYYHOI0 MO3HAHUSA

dusnka — Hayka o mpupoje. HaydyHple MeTOABI MO3HAHHUS OKpY’KalIIero Mupa. Pojb sKcliepruMeHTa W TEOPHH B IPOIIECCE MO3HAHUS
MPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pu3MUecKUx sSBIEHUN M TporeccoB. Hayunble runore3sl. dusznueckue 3aKOHbl U TEOPUHU. [ paHUIBI MPUMEHUMOCTH
(bu3nyecKkrx 3aKOHOB. [[pHHIMIT COOTBETCTBUSI.

Ponb u MecTo husuku B GopMUPOBAHUN COBPEMEHHOM HAyUYHOUM KapTUHBI MUPA, B IPAKTUYECKOU S TEbHOCTU JIOACH.

Jlemoncmpayuu

AHaoroBbie ¥ TU(GPOBBIC U3MEPUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBrxkeHre. OTHOCHUTETbHOCTh MEXaHUUYECKOTO JBIKeHus. Cuctema otcuéra. TpaexkTopus.

[Tepemerenue, cKOpocTh (CpeaHssi CKOPOCTh, MTHOBCHHASI CKOPOCTh) M YCKOPEHHUE MaTepHUaIbHOW TOYKH, UX MPOCKIIMH HA OCH CHCTEMBI
koopauHaT. CrokeHne IepeMeIIeHH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPCHHOE TPSMOJMHEHHOE IBIKeHUE. ['paduku 3aBUCMMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHS, IMYyTH H
nepeMeNIeHIs] MaTepHaIbHON TOYKH OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonuneiinoe neuxenue. J[BrkeHrne MaTepHalbHON TOYKH MO OKPYXKHOCTH C MOCTOSTHHOM MO MOJIYJIIO CKOPOCTBIO. YTJOBas CKOPOCTbD,
nuHeWHas ckopocThk. [lepron u wactora oOpamieHus. LleaTpocTpemuTebHOEe YyCKOPEHHE.

TexHu4yeckue yCTpONUCTBA U MPAKTUYECKOE IPUMEHEHHE: CITUAOMETD, ABMKCHHUE CHAPSIOB, IICTHBIE H PEMEHHBIE TIepe/Iayu.

Jlemoncmpayuu

Mojenb CHCTEMBI OTCUETA, HILTFOCTPAINS KHHEMAaTHICCKUX XapaKTePUCTHK JIBFIKCHUS.

[Ipeobpa3oBaHue ABUKEHHI ¢ UCTIOTB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

Habmtoienue ABrkeHuUs Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHUS.

Hampasrienue ckopocTH MpH IBMKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydeHne HepaBHOMEPHOTO JBUKECHHS C LIEIBIO ONPEACTICHIS MTHOBEHHOUW CKOPOCTH.



UccnegoBanue COOTHOUIEHUST MEXIY NyTSIMHU, HPOWUJIEHHBIMH TEJIOM 3a IIOCJEAOBATENIbHbBIE pPaBHbIE MPOMEXKYTKH BPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBU’KEHHH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yueHne NBUKEHUS IIAPUKA B BI3KOU KUJKOCTH.

N3yyenue nuxeHus Teaa, OpOINIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. HEepuuanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cyneprno3uinuu cui. Bropoit 3akon HeroToHa mjis MarepuanbHOM TOUku. Tpetuit 3akoH HproTtona mist
MarepuaibHbIX TOUEK.

3akoHn BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoipxeHus:, kaueHus). Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXEHUS U CHJIA TPEHUSI TOKOS.
Koaddunment tpenus. Cuna conpoTHBICHUS TP IBUKEHUH TeJa B )KUIKOCTU WJIH rase.

[TocTynarensHOE M BpalaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEIA.

MOMEHT cuiIbl OTHOCUTENBHO OCcH BpaiieHus. [1nedo cumbl. Y ciaoBus paBHOBecUs TBEPAOro Tea.

TexHuueckue ycTpoicTBa U MPaKTUUECKOe TPUMEHEHNE: TTOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOAbEME U TTAJICHUH.

CpaBHeHME CHUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Bumbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

Nzyuenne nuxenus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI yIIPYTOCTH, BOSHUKAIOIINX B TIPY>KUHE U PE3UHOBOM 00pasIie, OT uX aedopmaruu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TeJa, UMEIOIIETO OCh BPAIEHHUS.

Tema 3. 3axonvl coxpanenus 6 MexaHuke

NmMnynsc mMaTepralibHONM TOUKH (T€Ja), CUCTEMbl MaTepHAIbHBIX TOUYEK. VIMITyIbC CHIIBI M U3MEHEHHE UMITYJIbCa Tea. 3aKOH COXpPaHEHUs
HMITyJIbCa. PEakTUBHOE IBH)KEHHE.

PaGora cuibl. MOIIHOCTE CHITBI.



Kunernueckas 3Heprusi MarepuaabHOM Toukd. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[TorennuaneHast »Heprus. IloreHnuanbHas sHeprus ynpyro zaeGopMupoBaHHOM mpyxuHbl. [loTeHuuanbHas sHeprus Tena BOJIN3U
IIOBEPXHOCTU 3EMJIU.

[ToreHnanpHble U HEMOTEHIMAIbHBIE CUIIbl. CBS3b paOOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOM SHEPruH CUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPI M.

Ynupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUu4ecKue yCTpouCTBa U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexox moTeHIIMAILHON YHEPTUU B KHHETUIECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne abCoOIOTHO HEYNPYTOTo yapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThl CHIIbI ¢ I3MEHEHHEM MEXaHWYECKOM HEPruM Tella Ha IPUMEpEe PAcTKEHUs PE3MHOBOIO JKI'yTa.

Pasnen 3. MosekynsipHasi pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE MOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKONH TEOPHH M MX ONBITHOE 00ocHOBaHUE. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep
JBUKEHMSI U B3aMMOJEMCTBUS YacTHIl BellecTBa. MOJENU CTPOCHUS Ta30B, JKUJIKOCTEH M TBEPIBIX TNl U OOBSICHEHHE CBOMICTB BEIECTBA Ha
OCHOBE 3THUX Mojenel. Macca u pasmepsl Monekyil. Konmyectso Beniectsa. [locrosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETHUECKOW TEOpUH HI€abHOro ra3za. AOCOJIOTHas TeMmepaTypa Kak
Mepa CpeaHEHd KHHETHYECKOW HSHEpPruu TEIUIOBOrOo ABWXEHHs dactull raza. Illlkama temmneparyp KenbBuHa. ['a3oBble 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3omporecchl B HealbHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
Mpe/ICTaBIeHHE N30IPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOSHHE BELECTBa, (poTorpa@uu MOIEKyJl OPraHUYECKUX COSTUHEHUH.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Mopgens onbira IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBUS.

Monens, HUTIOCTpUpPYIOLIas MPUPOLY JABJICHM ra3a Ha CTEHKH COCy/a.



OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UIE€AJIBbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE M3MEpEeHH 00bEMa KOMHATBI, IaBJICHHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/ly apaMeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cuctemMa. BHyTpeHHsIsl SHEprusi TepMOJIUHAMUYECKON CUCTEMBI U crocoObl e€ m3MeHeHus. KonuuecTBo TemnoTsl u
pabota. BHyTpeHHSS SHEprusi OJHOATOMHOIO MICATBHOTO Tra3a. Buasl Teruionepenadn: TEIUIONPOBOIHOCTh, KOHBEKIUS, H3IydeHHE. Y AeTbHas
TEIIOEMKOCTD BellecTBa. KoanyecTBo TEmIOThI P TEIUIoNepeaaye.

[Tonstre 06 agmabatHOM mporiecce. [lepBelii 3aKOH TepMOoAMHAMUKH. [IpMEHEHHE TIEPBOrO 3aKOHA TEPMOJMHAMHKHU K H30IPOIIECCaM.
I'padmueckas nHTepnperanus paboTh rasa.

BTtopoii 3akoH Tepmoannamuki. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TennoBsie MamuHbl. [IpUHIMIBL JEHCTBUS TEIUIOBBIX MaiiuH. [IpeoOpa3zoBanus sHEpruu B TEIUIOBBIX MamnHax. Koadduuuent nonesnoro
neiicTBus TerioBoi MammHel. Lukn Kaprao u ero ko duimenT nonae3Horo AeiCTBHst. DKOIOTHYECKHE TPOOIEMBI TETUIOIHEPT ETHKH.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTAaTeIh BHYTPEHHETO CTOPaHHsl, OBITOBOM XOJOIUIBHHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTPEHHEM »HEpPruu Tena MpU COBEPIIEHUH pPAOOTHI: BBUIET MPOOKM M3 OYTBUIKM IMOJ JEHCTBHEM CXKATOro BO3/yXa,
HarpeBaHue 3Qupa B JaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINS).

V3MeHeHMne BHYTpEHHEH SHEpruH (TeMIlepaTyphl) Tejla MpU Terionepeaaye.

OnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOHHBI, ABUraTeNsi BHYTPEHHET0 CrOpPaHuUsl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Acpecammniuie cocmoanusa eeujecmea. Pazosvie nepexool

[TapoobpazoBanue u kKoHaeHcaius. Mcnapenune u kumneHue. AOCOTIOTHAasS M OTHOCHTENbHAS BIAXHOCTh BO3Ayxa. HachlmeHHBIH map.
VY aenpHas TemioTa napoodpazoBaHusi. 3aBUCHMOCTb TEMITEPATYPbl KUIIEHUS OT JaBJICHUS.

Tépnoe teno. Kpucrammueckue u aMopHbie Tera. AHU30TPOINS CBOMCTB KpUCcTaIIOB. JKuakue kpuctamibl. COBpeMEeHHbBIE MaTepUATHI.
[TnaBnenue u KpucTauM3anys. Y aelbHas TeruoTa miasienus. CyonuManus.

YpaBHeHHE TEIJIOBOTO OaaHca.

TexHuueckue yCTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KATOPUMETP, TEXHOJIOTUHU MOTYUYEHUS COBPEMEHHBIX
MAaTepHaJIOB, B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.



Crioco6bl U3MEPEHHS BIAKHOCTH.

HaGntoneHue HarpeBaHUs U IUIaBICHUS KPUCTANIMYECKOrO BEIECTBA.
JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTEIBbHOU BIIAJKHOCTH BO3LyXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

OnexTpuzanus Tea. DJIEKTpUUEeCcKUi 3aps. [IBa BuAa ayieKTpudeckux 3apsaoB. [IpoBOIHMKH, JUAIEKTPUKU U MOJIYIPOBOJHUKU. 3aKOH
COXpaHEHUs AMEKTPUUECKOT0 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHslil anekTpudeckuil 3apsa. Dnexrpuueckoe mnosie. Hampspk€HHOCTH IIEKTPUYECKOTO
nosist. [IpuHIMI cyneprno3uiuuy AMeKTPUIECKUX 1osiei. JIMHUK HanpsyKEHHOCTH 3JIEKTPUUYECKOTO MO,

Pabora cun anexrpocrarndeckoro moisi. [lorennuman. Pasnocts moreHnuanoB. [IpoOBOAHUKH M TUAIEKTPUKHA B 3JIEKTPOCTATHUECKOM TIOJIE.
JusnekTpuueckass IpOHULIAEMOCTb.

OnexTpoéMkocTh. KoHeHcaTop. DneKTpo€MKOCTh IIIOCKOT0 KOH/IEHCATOpa. DHEPrus 3apsKeHHOT0 KOHJIEHcaTopa.

TexHuyeckue ycCTpoiiCTBAa M NPAKTHUECKOE IPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETpP, JJIEKTpOCTaTUYECKas 3allluTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KONMMPOBAJIBHBIN annapar, CTpyHHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU30BAHHBIX TEI.

DNEeKTPUUYECKOE TI0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTopa OT IUIOMIAAM IJACTHH, PACCTOSIHUS MEXAYy HHUMHU U JIUAJIEKTPUUECKOMN
MIPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTpUUECKU TOK. Y CIOBHS CyIIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounnku toka. Cua Toka. [1oCTOSHHBIHN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1enu.



DNEKTPUUECKOE CONPOTUBJIEHHME. YIEIbHOE CONPOTHUBIIEHME BelecTBa. llocnenoBaTenbHOE, NapajlielIbHOE, CMELIAHHOE COEAMHEHUE
IIPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoyns—JIena. MOIIHOCTB 3IEKTPHUECKOTO TOKA.

ONeKTpOJABMKYIAs CHJIa U BHYTPEHHEE COIPOTHUBICHHE MCTOYHHMKA TOKA. 3akoH OMa Ajs MOJHOM (3aMKHYTOM) 3JIEKTpUUYECKON IIETH.
Kopotkoe 3aMbikanue.

ONEeKTPOHHAs IPOBOAUMOCTD TBEPABIX METAUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHHS METAJIOB OT TemIepaTypsl. CBEpXIIPOBOIUMOCTD.

DnexTpuueckuid Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W NpPUMECHas MPOBOAMMOCTb HOJIYNpoBOJHMKOB. CBoiicTBa pP—N-nepexoxa. IlomynpoBoJHHKOBbIE
pUOOPHI.

ONEKTPUYECKU TOK B paCTBOPAX U pacIilaBax 3JEKTPOIUTOB. DJIEKTPOIUTHYECKAS JUCCOLUALIMSL. DIEKTPOIIU3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHbIN U HeCaMOCTOSTENbHbIN pa3psa. Monnus. [lnasma.

TexHudyeckue ycTpoMcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP, PEOCTAaT, UCTOYHHUKHM TOKa, 3JIEKTPOHArpEBATEIIbHBIC
npuOOpBI,  SJEKTPOOCBETUTENBHBIE MPHUOOPHl, TEPMOMETP CONPOTHBICHHS, BaKyyMHBIH JHOJA, TEPMHUCTOPBI U  (OTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN MO/, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuipl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTb CONPOTUBIIEHUS IUJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU TIONIEPEYHOT0 CEUYEHHS U MaTepHara.

CMeniaHHOE COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3aeKTpoABMKYyLIeH cuibl. KopoTkoe 3aMblkaHHEe rajiIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTUBIICHHUS.

3aBUCUMOCTB CONIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4eHne cMeIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHUITbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmtonenue snexTponusa.

MexnpeamMeTrHblie CBSI3H

Nzyuenue kypca pusnku 6azoBoro ypoBHs B 10 kiacce oCylIecTBISIETCA C YUETOM COJIEpKAaTENbHBIX MEXITPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie noHamus, CBSI3aHHbIE C W3YYEHHEM METOJI0B HAyYHOTO INO3HAHUS: SIBJIEHUE, HAy4yHBIH (akT, rumotesa, (usnyeckas
BEJIMYMHA, 3aKOH, TEOPHs, HAOII0IeHUE, FIKCIIEPUMEHT, MOIETTMPOBAHUE, MOJIENb, U3MEPEHHUE.



Mamemamuka: penieHne CUCTEMbl YpaBHEHUH, TUHeHas QyHKIH, napadoia, runepoona, ux rpa@uku U CBOMCTBA, TPUTOHOMETPUYECKHE
(GYHKIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPbl U MX MPOEKIMH Ha OCH KOOPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABIKEHUE B KUBOHM mpupone, nuddysus, ocMoc, TEI00OMEH KHUBBIX OpPraHU3MOB (BUIbI TeIUIONEepeaayHu,
TEIJIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX
TeJ, KUAKOCTEN U Ta30B, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMAIUS, TajlbBaHUKA.

l'eocpaghus: BARXXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMXKEHUN C MCIOJIB30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHKE, OAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA
COXPaHEHHUs UMITyJIbca B TeXHHUKE (pakeTa, BOAOMET U ApPYyTue), IBUraTellb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOM XOJIOJUIbHUK,
KOHJUIIMOHEP, TEXHOJIOTHMH MOJIYYEHHUS COBPEMEHHBIX MAaTepUajioB, B TOM 4YMCJIE HAHOMAaTEpPUaOB, U HAHOTEXHOJIOIMH, IJIEKTPOCTaTHUYECKas
3aIuTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, INEKTpOHArpeBaTellbHbIE MPUOOPHI, NEKTPOOCBETUTEIbHBIE TPUOOPHI,
rajibBaHuKa.

11 KIIACC

Paznen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[locTostHHBIE MarHWTHL. B3auMoOAEWCTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOe mose. Bekrtop MarHuTHOM uWHAYKUWA. [IpuHimn
CYNEPIO3ULIMA MarHUTHBIX MToJIeH. JINHNM MarHuTHOW MHAYKUMHU. KapTuHa IMHUN MarHUTHOM MHIYKIMH I1OJISI IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe nosie npoBoAHMKA ¢ ToKoM. KapTuHa JMHMNA MHAYKIMM MarHMTHOTO MOJS JJUHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOIO
KOJIBLIEBOTO NTPOBOJHMKA, KaTYLIKU ¢ TOKOM. OnbIT Opcrena. BzaumonelcTerue NpoBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ MOAyJb U HallpaBlieHHE. J[BHKeHHe 3apsKEHHOM YaCTUIIbI B OTHOPOTHOM MarHUTHOM noinie. Pabora cumsl Jlopenia.

SIBneHue DIEKTPOMATHUTHOM MWHAYKIMU. [IOTOK BEKTOpa MAarHMTHOM WHAYKIUHU. OJEKTPOJABIKYLIas CHJIA HWHIYKIHHA. 3aKOH
3JIEKTPOMArHAUTHOM MHAYKIMU Papajes.

BuxpeBoe anekTpudeckoe moJie. DNEKTPOABIIKYINAs CUla MHAYKIUH B IPOBOJHUKE, ABIXKYILIEMCS IOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM IIOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTB. fIBIEHNE CAMOMHAYKIWH. DNEKTPOABMKYIIAS CHIIA CAMOUHTYKIINH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKHU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.



TexHuueckue ycTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: MOCTOSHHBIE MArHUTBI, SJIEKTPOMArHUTHI, 3JEKTPOJBHUIATENb, YCKOPHUTEIU
3JIEMEHTAPHBIX YaCTHUILl, UHIYKIUOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHAYKIUY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMATHUTHON UHAYKIUU.

IIpaBuio JleHna.

3aBUCUMOCTb JIEKTPOJABUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O MTOTOKA.

SIBneHune caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yuenre MarHuTHOTO TOJISI KATYIIKH C TOKOM.

UccnenoBanue neiicTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIeHUS 3J1€KTPOMAarHUTHON WHIYKITUH.

Pasnea S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHuble KO1e0anus

Konebarenbnast cucrema. CBoOoaHBIE MexaHWdeckue konebanus. ['apmonuueckue koneOanus. Ilepuon, vacrora, ammumryga U ¢asa
konebanuid. IlpyXuHHBIH MasgTHUK. MaTemMaTudeckuil MasTHUK. YpaBHEHHME TapMOHHMYECKMX Kosiebanuil. IlpeBpaiieHue sHepruum mpu
FapMOHHYECKHUX KOJIEOaHUSX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTpPOMAarHUTHBIE KOJEOaHUs B UACATBHOM KOJeOAaTeTbHOM KOHTYype. AHAJIOTHS MEXIy
MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU Kosiebanusimu. @opmyina ToMcoHa. 3aKOH COXpaHEHHS SHEPTUHU B UEabHOM KOJiebaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux kosneOaHusX. BolHykIeHHbIe MexaHudyeckue kosiebanus. Pe3oHaHc. BrIHyXIeHHbIE 371€KTPOMarHUTHBIE
KoJIeOaHus.

[IepemenHbIi Tok. CHHYCOMIANBHBIN ITEPEMEHHBIN TOK. MOIIHOCTh NMEPEMEHHOTO TOKA. AMIUIUTY/IHOE U JIEUCTBYIOIIEE 3HAYEHHE CHIIBI
TOKA Y HANPSKEHHUS.

Tpanchopmarop. IlpousBonacTBo, mepegaya U NOTPeOSEHUE DIIEKTPUUECKONM HHEPruu. OKOJIOTMYECKHE PHUCKHM MpHU TMPOU3BOJCTBE
ANEeKTpOo3HEpruu. KynbTypa nCnoap30BaHus AIEKTPOIHEPTUH B TOBCEIHEBHOM JKU3HU.

TexHu4yeckue ycTpoiucTBa U MPAKTUYECKOE IPUMEHEHUE: MIEKTPUYECKUI 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU JIEKTpoIepe1ad.

Jlemoncmpayuu



HccnenoBanue napaMeTpoB KojaeOaTeaIbHONH CHCTEMBI (MTPYKUHHBIA WK MAaTEeMAaTHUYECKUI MasTHUK).

Hab6mronenue 3aryxaromux KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HabnroneHue pezoHanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHUS.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUS. OT BPEMEHH) AJIs 3JIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc npu nocnenoBaTenbHOM COEIUHEHUH PE3UCTOPA, KATYLIKU MUHAYKTUBHOCTH U KOHJIEHCATOPA.

Mozenb IMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH IEPHOAA MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT JJIMHBI HUTU M Macchl Ipy3a.

HccenenoBanue nepeMEHHOro TOKa B LENU U3 MTOCJIEI0BATEIbHO COCAMHEHHBIX KOHAEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUNHbIE 60JIHbL

MexaHnnueckue BOJHBI, ycloBUs pacnpoctpaHeHus. Ilepuoa. CkopocTs pacrpocTpaHeHUst U AJiiHA BOHbL. [lonepeuHble U npoiosibHbIE
BOJIHBL. IHTEepdepeHnys u nuppakuus MeXaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJHBI. Y CIIOBUS M3JIy4€HHs SJIEKTPOMArHUTHBIX BOJIH. B3aumuas opuenranus BektopoB E, B, V B anekrpoMaruutHoi
BosiHe. (CBOIHCTBa d3JIEKTPOMAarHUTHBIX BOJIH: OTpaK€HUE, MpejIoMJIeHHe, mnoispuzauus, audpakuus, uHTepdepenuus. CropocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[lkana 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Paguonokanmst.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAtOIIeH CpeJibl.

TexHudyeckue ycTpoilcTBa M NPAKTHUECKOE IMPUMEHEHHE: MY3BIKAJIBHBIE WHCTPYMEHTBHI, YJIbTPa3BYKOBas IUArHOCTHKAa B TEXHUKE U
MEIUIINHE, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neusb.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0IbHBIX BOJIH.

Konebmromieecs Teno Kak HICTOYHUK 3BYKA.

Habmtonenue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonienue nntepdepeHnn U AMPpakuid MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMITTUTYI0M U 9aCTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKeHUE, IPEeIOMIICHHE, MONISpU3aIus, AudpaKius, nHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamonuHelHOE paclIpoOCTpaHEHHE CBETa B OMHOPOAHOM cpene. JIyd cBera. ToueuHslli HCTOYHMK CBETA.



OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHe n300pakeHUH B INTIOCKOM 3epKalle.

[Ipenomiienne cBeTa. 3aKOHBI MpeOMIIEHUsT cBeTa. AOCONIOTHBIM mMokaszaTenb mpenomiieHus. llogHoe BHyTpeHHee OTpaskeHHe.
IIpenenbHbIl yroi MOJHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CioxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue 1 pacceuBaroliue JUH3bL. ToHkas jnuH3a. DOKYCHOE pPACCTOSHUE M ONTHYECKas cuia TOHKOM suH3bl. [locTpoeHue
M300paXeHUI B COOMPAIOLINX U paccenBaroluX JuH3ax. PopMylia TOHKON JIMH3BL. Y BEIMYEHHUE, TaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas onrtuka. Uuatepdepenuuss cBera. KorepeHTHblE HCTOYHHKH. YCIOBUA HAOMIOJEHHS MaKCUMyMOB W MHHHMYMOB B
UHTEPPEPEHITMOHHON KapTUHE OT JBYX CUH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. Judpakuronnas pemeérka. Y cioBrue HaOI0IeHUs ITIaBHBIX MAKCUMYMOB MPHU MaJ€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
TUQPPAKITUOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHuueckue ycTpoucTBa M MPaKTUYECKOE MPUMEHEHHWE: OYKH, JIymna, (oToarrmapar, MPOSKIMOHHBIN anmapar, MHKPOCKOIN, TEJIECKOI,
BOJIOKOHHAS OINTUKA, AU(PpaKIIMOHHAS perIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacnpocTpaHeHHne, OTpaKeHHE U IpejoMieHre cBeta. OnTHdeckue mpruoopshl.

[TonHoe BHyTpeHHee oTpaxeHnue. Moens CBeToBOA.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenne natepdepeHnnn caera.

Hab6mronenue qudpakiuuu cera.

Habmronenue aucnepcun cBera.

[Tomyuenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydeHue cekTpa ¢ TOMOMIbIO AUPPAKIIMOHHON PEHIETKH.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Habmonenue aucnepcuu cBera.

Pa3nea 6. OcHOBBI cleIMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuLIBI PUMEHUMOCTH KJIACCUYECKOM MexaHukd. IlocTynarel cnenuaabHOHM TEOpPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOJYJISA
CKOPOCTH CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DNHIITEHHA.



OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/UIEHNE BPEMEHU U COKPAILIEHUE JITUHBI.
OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHLIBI.
CBs13bp Macchl C 3HEPTUEl U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTUS IOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmut KGAHMOBOI ONMUKU

®otonsl. opmyna [InaHka cBsi3u SHEprHH (HOTOHA C €T0 YACTOTON. DHEPTUs M UMITYJIbC (POTOHA.

OtkpsiTue u uccnenpoBanue ¢porodddekra. Onwitel A. I'. CtoneroBa. 3akonbl Gorodddexra. YpaBuenue DiHmrTerHa A GoTodrddexra.
«Kpachnas rpanuna» porospdekra.

JaBnenue cBera. Onwithl [1. H. JIeGenena.

XHWMHMYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoiCcTBa U MPaKTUYECKOE MTPUMEHEHUE: (HOTOINEMEHT, (OTOAATYUK, COTHEUHas OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

@010 eKT Ha YCTAaHOBKE ¢ IUHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO poTOdPdeEKTa.

Cseroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdpopaa no paccessHuto o -yactuil. Ilnanerapnas monens atoma. Ilocrynarsr bopa. M3nyuenue u
noryoieHne (GoToHOB MPU NEPexoie aToMa ¢ OJJHOTO YPOBHS SHEPrUu Ha JApyroil. Busasl ciektpoB. CekTp ypoBHEH 3HEpriuy aToMa BOJI0poJa.

BousHoBsI€ cBoMicTBa yacTull. Bomusl ne bpoins. KoprycKyisipHO-BOJIHOBOM Tyaiu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: CIIEKTPAJIbHBIN aHaiu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Onpenenenve AJIMHBI BOJIHBI JIa3epa.

Habmtonenue nuHeyaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hal6mronenne nuHeHyaToro crekTpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh cTpoeHus siapa. OTKpbITHE paguoakTuBHOCTH. OnbIThl Pesepdopaa mo onpeneneHuo cocraBa
paanoakTUBHOTO M3My4yeHus. CBolicTBa anbda-, OeTa-, raMMa-u3aydeHus. BiusHue paInoakTHBHOCTH HA JKUBBIE OPTaHU3MEI.



OTkpeiTHE IPOTOHA U HeWTpoHa. Hykiionnas mozens siupa ['elizen06epra—Banenko. 3apsz siapa. MaccoBoe uuncio sipa. M3otomsl.

Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmaj. ['aMma-u3inydeHnre. 3aK0H paliOaKTUBHOTO PacIiajia.

DHeprust CBA3M HYKJIOHOB B sizipe. S nepHbie cuiibl. JledekT Macch sapa.

Snepubie peakuuu. JleneHue u CUHTE3 A1Ep.

SAnepusiii peakrop. TepmosinepHblii cuHTe3. [IpoOieMbl M TEPCHEKTUBBI SASPHON HDHEPreTHKU. JKOJIOTHYECKHE AaCIeKThl sIECPHON
SHEPIeTHUKMU.

OnemeHTapHble YacTUlibl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOMIOICHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

@dyHmaMeHTaIbHbIE B3aUMOAEHCTBUSA. EAMHCTBO (hn3ndeckoit KapTHHBI MUpA.

TexHuyeckue yCTpoHCTBa U MPaKTUYECKOE IPUMEHEHUE: JO3UMETp, kamepa BuibcoHa, siaepHslil peakTop, aroMHasi omoa.

Jlemoncmpayuu

CuéTYnK HOHM3HUPYIOLIUX YaCTHUILI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM GoTOrpadusm).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Dtanbl pa3BuTHs actpoHoMuH. [IpukiaHoe 1 MUPOBO33PEHYECKOE 3HAYECHUE aCTPOHOMHUH.

Bun 3B€3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, MIIAHETHI, HX BUIMMOE ABH)KECHHUE.

Conneynas cuctema.

Connue. ConneuHass axkTUBHOCTh. Mcrounwk »sHeprunm ConHua u 3BE3A. 3BE3BI, MX OCHOBHBIE XapakKTepuCTUKHU. Jluarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3/IbI TJABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» i 3BE3] TJIaBHOM
MOCJIeI0BAaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpeMEHHbBIE MPEACTABICHUS O MPOMCXOXKACHUM M 3Boaound CoiHUA U 3BE37. DTambl
JKU3HU 3BE3]I.

Mnineunsiii [TyTe — Hama [Manaktuka. [Tonoxxenue u nemxenue Connna B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3zapsl. U€pHblie
TBIPHI B SIAPax TaJaKTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa66:ma. PasOeranue ranaktuk. Teopust bonbioro B3psiBa. PenukToBoe u3inydeHue.

MacmtabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobdieMbl aCTpOHOMUM.

Vuenuueckue nabarooenus

HaGmronenus HEBOOPYKEHHBIM TJ1a30M C HCIOIH30BAHUEM KOMITBIOTEPHBIX TPWIOKEHUN JUIsl OMpEeieHHUsT TOJO0XKEHUs HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBEPHOTO MOMyIIApHsl U SPKUE 3BE3bI.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NnoBTOpeHUE



Ponp (u3Wku U acCTpPOHOMUU B SKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIMANTBHON M ATHUYECKON cepax ACSITENTbHOCTH YEIOBEKa, POJIb H
MecTO (UMK W aCTPOHOMHUHU B COBPEMEHHOW HAy4yHOW KapTHHE MHUpA, poJib (U3NYECKOH Teopuu B (HOPMUPOBAHMM MPEICTABICHUN O
(bu3nUecKoi KapTUHE MUPa, MECTO (PU3UUYECKON KApTUHBI MUPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHHUIA O TPUPOJIE.

MesxknpeamMeTHbie CBSI3H

Nzydenne kypca ¢puszuku 6a30BOro ypoBHs B 11 Kiacce oCyIIeCTBISIETCS C YIETOM COAEPIKATEITBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OUOJIOTUH, XUMHUHU, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemusie noHamus, CBSI3aHHBIE C W3yYEHHEM METOJOB HAYYHOTO IO3HAHUS: SBJICHUE, HAyYHBIH (akT, rUmoTes3a, (pusmyeckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOII0IeHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: penicCHHE CUCTEMBl YpPaBHEHUH, TPUTOHOMETpHYECKHE (YHKIWU: CUHYC, KOCHHYC, TaHT'CHC, KOTaHTEGHC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOEKIUU HA OCU KOOPIWHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIHUH,
MPU3HAKU TI0JI00US TPEYTOIBHUKOB, ONIPE/ISIICHNE TUIOIIAU TUIOCKUX (uryp U 0o0bEMa Te.

buonocus: s>nextpuueckue SIBICHUS B KUBOW NMPUpPOAE, KolebaTeabHble NBUKEHHUS B JKUBOM NPUPOJIE, ONTUYECKUE SIBICHUS B JKUBOM
MPUPOAE, NCUCTBUE PAIUALIMN HA KUBBIC OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI 00pa30BaHUS KPUCTAJUIMUECKON peméTky,
CHEKTpaJIbHBIN aHAIIN3.

I'eocpaghus: MarHUTHBIE TTONIOCA 3€MIIH, 3aJI€KU MAaTHUTHBIX Py, POTOChEMKA 3eMHOIM TTOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSICEHHI.

Texnonocusi: TMHUM BIEKTPOIIEpEIad, TEHEPATOP MEPEMEHHOIO TOKA, JIEKTPOABUTATENb, MHAYKIMOHHASA I€4Yb, pajap, paauonpUEMHHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBYU-neys, MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas 6atapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO ®PU3ZUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenune yaeOHOTOo npeamera «Dus3nkay Ha ypoBHE CpeHero odmero oopazoBanus (0a30BbIid YPOBEHB) OIKHO 00ECIICUUTh TOCTHKEHUE
CIICAYIONINX JIMYHOCTHBIX, METAIPEIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHMs y4yeOHOro mpeamera «Du3HKa» OHKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCS
PYKOBOJICTBOBATHCSI C(OPMHUPOBAHHON BHYTpEHHEW MMO3UIMENH JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX OPHEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX
yOexIeHu, COOTBETCTBYIOUINX TPATUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO OOIIECTBA, pAaCIIMPEHUE KU3HEHHOTO OIbITA U ONBITA ACATEIHHOCTH B
Ipolecce peajin3aluid OCHOBHBIX HAIIPABJIECHUH BOCIUTATEIbHOMN 1E€ATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIUTAHHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKOH MO3UIMK 00YUaIOIIEerocss Kak aKkTUBHOI'O M OTBETCTBEHHOI'O YJI€HAa POCCUHCKOT0 00IIeCTBa;

MPUHATHE TPAJULUOHHBIX 00II€YEeIOBEUECKHX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIeSITeIbHOCTh B MHTEPECaxX IpaxIaHCKOro OOIIeCcTBa, y4acTBOBATh B CaMOYIIPaBJIEHUH B 00pa30BaTeIbHON
OpraHu3aluy;

yYMEHHUE B3aUMOECHCTBOBATh C COIIMATIBHBIMU HHCTUTYTAMU B COOTBETCTBUHM € MX (DYHKUUSMHU M Ha3HAUCHUEM;

TOTOBHOCTh K T'YMaHUTapHON M BOJIOHTEPCKOM NESATENbHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKH;

3)AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CIIOCOOHOCTH OIIEHHBATh CUTYallMI0 M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,
B TOM YHCJIE B JAESITEILHOCTU YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

4)3¢cTeTHYECKOT0 BOCIIUTAHUS :

HCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYasi 3CTETUKY HAYYHOTO TBOPUYECTBA, IPUCYILEro (GU3NIECKO HayKe;

5)TpyaoBoro BocnuTaHus:

MHTEpeC K pa3IuyHbIM cepam MpodhecCHOHATbHON AEATEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DU3MKON M TEXHUKOH, yMEHUE COBEpIIATh
OCO3HAHHBIN BRIOOD OyayIeit mpodeccun u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OPa30BaHUIO B 001aCTH (PU3UKHU HA TPOTSXKEHUU BCEH KU3HU;



6)3K0/10rMYeCKOr0 BOCTIUTAHUSA:

c(hOpPMHUPOBAHHOCTD FKOJIOTUUECKON KYJIbTYPhI, 0OCO3HAHHE II100aTbHOTO XapaKTepa IKOJOTUUECKHUX MPoOIeM;

IJITAHUPOBAHUE U OCYIIECTBICHUE ICUCTBUI B OKPY>KAIOIIEH cpejie Ha OCHOBE 3HAHUS 1€JIeil YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHHE OIbITa ACITEIIBHOCTH YKOJIOTHYECKON HANIPaBICHHOCTH Ha OCHOBE MMEIOIINUXCS 3HAHUH 10 (pHU3uKe;

7)I1eHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAYYHOU JESITeIbHOCTH, TOTOBHOCTH B MPOIIECCEe U3yUYeHUs (PU3UKU OCYIIECTBISATH MPOSKTHYIO U UCCIIEA0BATEIbCKYIO
NesITeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/1bHBbIe yHHBepCcAIbHbIe Y4eOHbIe AelicTBHSA
Ba3zoBble Jloruyeckue aeiicTBusA:
CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPoOIIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpEeEIIATh LENU JAeSITeIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBAEMBbIX (PU3UYECKHX SIBICHUSX;
pa3pabatbIBaTh IJIaH pelIeHHs] TPOOIeMbI C YIETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSIM, OLICHUBATh PUCKU MOCIEACTBUN JEATEIBHOCTH;
KOOPJIMHHUPOBATH U BBIOJIHATH Pa0OTY B YCIOBUSIX PEATIbHOT0, BUPTYATBbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.
Ba3zoBble uccienoBarebckue 1elCTBUS:
BJIaJIeTh HAyYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMH MTOHATUAMHU U METOAaMU (U3NUECKOM HayKH;
BJIaJIETh HaBBIKAMHM y4e€OHO-MCCIIEIOBATENIbCKON M MPOEKTHOM JesTeNbHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METO/I0B peIIeHUs 33124 (PU3HUECKOro COAepkKaHUs, IPUMEHEHHUIO PAa3IMUHBIX METOJIOB TO3HAHHUS;
BJIAJIETh BUAAMHU JIEATEIBHOCTU IO IMOJYYEHHIO HOBOT'O 3HAHHS, €ro HMHTEpIpeTaluu, NpeoOpa3oBaHUI0 U NMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYalUsX, B TOM YHCIIE€ IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (QU3KKH;
BBISBJIATh NPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aJady, BBIIBUraThb TMIOTE3Yy €€ PEIICHUs, HAaXOAWTh apryMEHTHI UL
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a/JaBaTh apaMeTpbl U KPUTEPUH PEILICHUS;
aHAJIN3MPOBATh IOIYUYEHHBIE B XO/I€ PEIICHNUS 3aJa4l PE3YJIbTAThl, KpUTUUECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHHE
B HOBBIX YCJIOBHSIX;
CTaBUTH U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN EATEILHOCTH, B TOM YHCJIE IPU U3yUYEHHH (DPUBHKH;
JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;
YMEThb IIEPEHOCUTH 3HAHUS 1O (PU3UKE B IPAKTHUECKYIO 00aCTh )KU3HEACITEIHLHOCTH;



YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUTATh HOBBIE HJIEU, MPEJUIaraTh OPUTMHAIBHbIE MTOAXObI U PEIICHNUS;

CTaBUTHb HpO6HeMBI 1 3aJia4yy, JOIMYyCKaroIe aJIbTCPHATUBHBIC PCIICHUA.

Pab6ora ¢ undopmanmueii:

BJIAACTh HABbLIKAMHU IMOJTYYCHHA I/IH(I)OpMaLII/II/I (1)I/I3I/I‘IGCKOFO COACPIKaHNUA U3 MCTOUYHHUKOB PAa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYLICCTBJIATH
MOKCK, aHAJIN3, CUCTEMAaTU3alIMI0 U UHTEPIIPETALNIO HH(POPMAIIUK Pa3IMYHBIX BUAOB U (HOPM MpE/ICTaBICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpEeACTBA HMH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B PEIICHHMM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHM3aIMOHHBIX 33/1ad C COOJIFOJICHHEeM TPeOOBAaHUN SPrOHOMHUKH, TEXHUKH O€30MACHOCTH, THTHEHBI, PECYpPCOCOCPEkKESHHS, TMPABOBBIX W
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MUYECKOTO COACPIKAHUS B PA3IMYHBIX (hopMaTax ¢ ya€TOM HazHaueHUS HH(DOPMAINH U [IEJIEBOH ayTMTOPHH, BEIOUpast
ONTUMAJILHYIO (POPMY MPEICTABICHUS U BU3YyaIU3aI[1H.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1efiCTBHUS:

OCYIIECTBIATH OOIIEHUE HA YpoKaX (PU3UKU U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlMH U CMATYaTh KOH(DIMKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MIOHUMATh U UCIIOJIb30BaTh MIPEUMYILECTBA KOMaHIHOW M MHIUBHYyaJIbHON paboThI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JEHCTBHI ¢ yUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH Ka)KJIOT0 YIeHa KOJIEKTHBA;

IIPUHUMATh LIEIM COBMECTHOHM AEATEIbHOCTU, OPraHU30BBIBATH U KOOPAMHHUPOBATH IEHCTBHS MO €€ INOCTHIKEHHIO: COCTaBIATH IUIAH
NEeNCTBUM, pacpeaensiTh PO ¢ yYETOM MHEHUH YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KaXJIOTO0 yYaCTHUKA KOMaH bl B OOIIMK pe3yNbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

IpeAJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C IMO3UIIMH HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISAITh IMO3UTUBHOE CTpPATETMUYECKOE MOBEACHHE B pPAa3IMYHBIX CHUTYyallUsAX, HPOSBIATH TBOPYECTBO U BOOOpaKeHHE, OBITh
MHUIUATHBHBIM.

Pery/isiTUBHbIE YHUBEpPCAJIbHbIE y4eOHbIE /1eiicTBHUSA
Camoopranuszauus:
CaMOCTOSITENTLHO OCYIIECTBIISATh MO3HABATENBHYIO AESITENbHOCTh B 007acTH (M3UKH U aCTPOHOMHH, BBHISBISTH MPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENTLHO COCTaBIISITh IJIAaH PEIICHUs PAacUETHBIX M KAYECTBEHHBIX 3ajay, IJIaH BBIMOJIHEHHS] MPAKTHUYECKOH paboThl ¢ y4EToM
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEITOUTEHUII;
AaBaTb OLICHKY HOBBIM CUTYaIlUAM;



pacimpsATh paMKu y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYIULMM B 00NacTH (U3MKHU, MOCTOSIHHO IOBBIIIATH CBOM 00pa3oBaTeNbHBIM U
KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJIaJIeTh HaBBIKAMU [TO3HABATEIbHOMN pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JAEHCTBHM M MBICIIUTENBHBIX MIPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHHI;

UCIOJIb30BaTh MPUEMBI peduIeKCHUU 7Sl OLICHKH CUTYalH, BEIOOpa BEPHOI'O PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPUHUMATD ce0sl, IOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce nocTHKEHUST JTMYHOCTHBIX PE3yJIbTATOB OCBOCHMS INMPOrpaMMbl MO (U3MKE A YPOBHS CpPEeIHEro oOuero oopazoBaHHs Y
00y4aroluXxcsi COBEPIIEHCTBYETCS YMOLIMOHAIBHBIN HHTEJUIEKT, MTPeIoiaratolinii ¢copMUpPOBAaHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE HSMOLMOHAIBHOE COCTOSIHME, BUJAETh HAlpaBJICHUS Pa3BUTHS COOCTBEHHOM
SMOILIMOHAIBHOM C(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAaHUS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHME NPHUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEIEHUE, CHOCOOHOCTh
a/1IanTHPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHIKEHUIO LIETH M YCIIEXY, ONTUMH3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH
HCXO0J1 U3 CBOMX BO3MOYKHOCTEH;

SMIIATUH, BKIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHME JPYTHX, YUUTHIBATh €ro IMpPH OCYIIECTBICHHH OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpPAaMBAaTh OTHOUIEHHS C APYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH MHTEPEC U
pasperiate KOH(QIUKTHI.

MNPEIMETHBIE PE3YJIbTATHI
K xonmy obOydenus B 10 Kjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE TOJIKHBI OTpaxaTh COPMUPOBAHHOCTH Y 0OyHAIOIINXCS
YMEHUM:



JIEMOHCTPHPOBATH HA IIPUMEpPax Pojib U MECTO (U3UKH B POPMUPOBAHIH COBPEMEHHON HAYYHOM KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOMN
TE€XHUKU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIILHOCTH JIOJCH;

YUUTHIBATh TPAHUIBI IPUMEHEHUS U3YyUYCHHBIX (PM3NUECKUX MOJIENIEH: MaTepraabHas TOYKa, MHEPLUHUAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO
TBEPJIO€ TENO, UJICANIbHBIN a3, MOAEIN CTPOEHUS ra30B, )KUAKOCTEH U TBEPABIX TeJl, TOUEUHBIH IEKTPUUECKUH 3apsi/l IPU PeLICHUH (PU3HUECKUX
3ajad;

pacrio3HaBaTh (pu3Mueckue sBiIeHHs (IIpolecchl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-KUHETUYECKOH Teopuu
CTPOCHUSI BEIIECTBA M JIEKTPOIMHAMHUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHUE, CBOOOIHOE MAJCHUE Tell, IBKCHHE T10
OKpY’KHOCTH, MHEpLIUs, B3auMojieiicTBue e, Auddy3us, OpoyHOBCKOE JIBUKEHUE, CTPOSHHUE KUAKOCTEH U TBEPJBIX Tell, U3MEHEHUE 00bEMa Tell
IIpY HarpeBaHuu (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIApEHUE, KOHJIEHCAIUs, [IJIaBJIeHUE, KPUCTAJUIU3AlMsl, KUIIEHNE, BIIaXXKHOCTh BO3/yXa,
MOBBIIICHHUE JIABJICHUS T'a3a IIPU €ro HarpeBaHUM B 3aKPHITOM COCYE, CBSA3b MEX/y ITapaMeTpaMH COCTOSTHHS ra3a B U30IIPOLECcCax, JEKTPU3ALUs
TeJl, B3aUMOJICICTBHE 3apPs/I0B;

OIMCHIBATh MEXaHUYECKOE JBMKEHHE, HCIOJIb3Ys (PU3UYECKHE BEIMUMHBL: KOOpJIMHATA, ITyTh, IEpEMEILEHIE, CKOPOCTh, YCKOPEHHUE, Macca
TeNa, Cuiia, UMITYJIbC Tejla, KUHETHYECKasi SHEPTusl, MOTCHIMAIbHAS dHEPrus, MeXxaHndeckas paboTa, MeXaHHUECKasi MOIIHOCTD; MPH OMHMCaHHU
IIPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI MCIIOJIb3YEMBIX BEIMYMH, UX 0003HAUCHMSI M €IMHUIIbI, HAXOIUTh (POPMYJIbl, CBA3bIBAIOIIUE JAHHYIO
(GU3MYECKYIO BETMUMHY C IPYTMMHU BEINYNHAMMY;

OIMCHIBATh U3yUEHHBIE TEIUIOBBIE CBOMCTBA TENl U TEIUIOBBIE SBJIECHUS, HCIONB3YS (U3NUYECKHE BEJIMYMHBI: JaBJIEHUE Ia3a, TeMIeparypa,
CpeIHssl KHHETUYECKasi SHEPTUsl Xa0THUYECKOI0 IBUKEHUSI MOJIEKYJI, CPEIHEKBaIpaTHUHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSA
sHeprus, paboTa raza, Ko3(QUIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOIO JIBUTATENs; MPU OMUCAHUHU MPABHJIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U €IUHUIbl, HAXOIUTh (POPMYJbI, CBS3BIBAIOIINME JaHHYI (PU3MYECKYIO BEIMYUHY C APYTUMHU
BEJIMYNHAM;

OINMCHIBAaTh U3YUYEHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U 3JEKTPUUECKUE SIBJICHMS (IIPOLECCHI), UCIOIB3Ysl (GU3NUYECKUE BETUUYHMHBI:
EKTPUYECKUH 3aps]l, IEKTPUUECKOE MO0JI€, HAPSDKEHHOCTD I0JIs, TIOTEHLUAN, PAa3HOCTh NOTEHIIMAJIOB; IIPU OMMCAHWU NPAaBUIBHO TPAKTOBATh
(bu3nyecKni CMBICT UCTIONb3YEMbIX BEJTMUHMH, UX 0003HAUEHUS U €IMHUIIBL; YKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUUHY
C IpYTUMH BEJIMYNHAMU;

aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SBJICHUS, UCIIONIb3Ys (GU3NYECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro Tsrotenus, I, 11 u Il
3aKkoHbl HbIOTOHA, 3aKOH COXPAaHEHHS MEXaHWYECKOM HHEpPruH, 3aKOH COXpPAaHEHHUS HMITYJIbCa, MPUHIUI CYHEeprO3ULUU CUJI, MPUHLHUII
paBHONpPABUs MHEPLUAIBHBIX CUCTEM OTCUYETA, MOJEKYJSIPHO-KMHETHUYECKYIO TEOPHIO CTPOEHHUS BEILECTBA, a30BbIE 3aKOHBI, CBA3b CpEIHEH
KMHETUYECKOM PHEpruM TEIUIOBOTO JIBUXKEHUS MOJIEKYJ C aOCONIOTHOW TeMIlepaTypoil, MepBbIil 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHUs
AJIEKTPUUYECKOTO 3apsijia, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €M0 MAaTeMaTHUECKOE BBIPAKEHUE U YCIOBUSA
(rpanu1Ibl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPHUHIMIIBI JACHCTBUS MAaIllMH, NPUOOPOB M TEXHHUYECKUX YCTPOMCTB; pasiauyaTh YCJIOBHUS HMX 0€30MacHOro
UCIOJIb30BAaHUS B IOBCEIHEBHON XKU3HH;



BBITOJIHAT SKCIIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3MUYECKUX SBICHUI M MPOIIECCOB C MCIOIB30BAHUEM TMPSMBIX U KOCBEHHBIX W3MEPEHUH,
IpU 3TOM (QOpPMYJIHPOBaTh MpodiieMy/3aiady M I'MIIOTE3y y4eOHOro SKCHEpUMEHTa, cOOMpaTh YCTAaHOBKY U3 IPEIJIOKEHHOIO 00OpyAOBaHMUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILIECTBIIATh IPSIMbIE M KOCBEHHbIE H3MEpeHHUs (PU3NYECKUX BEIMYMH, NPU 3TOM BbIOMPATH ONTHUMAJIbHBIA CHOCOO HM3MEpPEHUS U
MCIOJIb30BATh U3BECTHBIE METOBI OLEHKH IOTPEITHOCTEH N3MEPEHHUH;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMM BEJIMYMHAMHU C HUCIOJIb30BAaHUEM INPAMBIX H3MEPEHUH, MpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHPOBATh pE3yJIbTaThl MOJYYCHHOW 3aBHCUMOCTH (DM3WYECKUX BEIMYMH B BHJE TaOJNUI[ U TPaHKOB, AETATh BBIBOJIBI IO
pe3yJbTaTaM MCCIEeIOBAHNUS;

co0o1aTh MpaBmiia 0€301MacHOro TPy/a P MPOBEACHUN UCCIICAOBAaHUI B paMKax y4eOHOTO SKCIEPUMEHTa, YIeOHO-UCCIIET0BATEIbCKON
U IIPOEKTHOM JESTEIBHOCTH C MCIIOJIB30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BaHMUS;

pemaTh pacy€THBIC 3a/1a4M C SBHO 33/J1aHHOW (PM3MUYECKOW MOJEIBIO, MCIONb3Ys (pr3nyYecKre 3aKOHBI W MPHHIMUIBI, HA OCHOBE aHAN3a
YCIIOBHSA 33/1a4M BBIOMpATh (PU3MUYECKYIO MOJEIb, BBIACIATh (pU3HuecKue BeIUYMHBI U (POpMyIibl, HEOOXOIUMBIE Ul €€ pelIeHus, IPOBOIUTh
pacy€Thl U OLIEHUBATh PEATLHOCTH MOYYEHHOTO 3HAYCHUST (PH3UUECKON BETHUNHBI;

pelaTh KayecTBEHHbIE 3a/1a4M: BbICTPAMBAThH JIOTUYECKHU HETPOTUBOPEUMBYIO LEHNOYKY PACCYKACHUN C ONMOPOM Ha HM3ydyEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCMOJb30BaTh MPH PEHIEHWH Y4YeOHBIX 3a/ad COBpPEMEHHble HH(OpMAIMOHHBIE TEXHOJOTHHM JJIs MOMCKA, CTPYKTYpUpPOBaHHUS,
WHTEPIPETAlMA M TPEJICTABICHHUs y4eOHOH W HAyYHO-TIONYJISPHOW WH(OPMAIUHU, IMOTYYEHHOH W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJyYaeMyI0 HHPOPMALIUIO;

MPHUBOANTEH TIPUMEPHI BKJIa/la POCCUHUCKUX W 3apyOekHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOMIETO
MUpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCII0JIb30BaTh TEOPETUUECKHE 3HAHUSI 110 (PU3MKE B MIOBCEAHEBHON XKU3HU JJIs1 o0ecnieueHns 0€30acHOCTH MpH oOpalieHuy ¢ mpudopaMu u
TEXHUYECKMMHU YCTPOICTBaMU, Il COXpPAaHEHHsI 310pPOBbsI U COOJIIOICHHUSI HOPM SKOJIOTMYECKOT0 MIOBEACHNUS B OKpY Kartollei cpeje;

paboTaTh B TpynIe C BBIMNOJIHEHHEM pA3IUYHBIX COLHUAIBHBIX pOJIeH, IUIAHUPOBAaTh pPabOTy TPYMIbI, PAalUOHAIBHO paCHpelensiTh
0053aHHOCTH M IJIAHUPOBATh JAEATENBHOCTh B HECTAHJAPTHBIX CUTYalUsX, AJCKBAaTHO OLEHHUBATh BKJIAJ Ka)KJOTO W3 YYAaCTHUKOB T'PYMIbBI B
pelieHrne paccMaTpuBaeMon IPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpakaTb CPOPMHUPOBAHHOCTH Y OOyHarOIIUXCS
YMEHHMN:

JIEeMOHCTPHPOBATH HA TIPUMeEpPaxX POJb U MECTO (U3HUKH B (POPMUPOBAHIH COBPEMEHHON HAYYHOUH KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOMN
TEXHUKU U TEXHOJIOTUH, B TPAKTUYECKOHN EATEIILHOCTH JIFOJIEH, IIeTOCTHOCTh M €MHCTBO (PU3UYECKON KapTUHBI MHPA;

YYUTBHIBATh TPAHUIIBI TIPUMEHEHUSI N3YUYECHHBIX (PH3MUECKUX MOJIENIEH: TOUYSUHBIA dIEKTPUICCKUHN 3apsill, JIyd CBETa, TOUCYHBIH MCTOUYHUK
CBETa, siIepHasi MOJIENIb aTOMa, HyKJIOHHAs: MOJIENIb aTOMHOT'O si/ipa MPpH pellieHnH (PU3NYECKUX 3a/1a4;

pacro3HaBaTh (PU3NUYECKHE SBJICHHS (MPOIECCh) M OOBSICHATH MX HAa OCHOBE 3aKOHOB OJJICKTPOJWHAMUKH W KBAaHTOBOW (pU3WKH:
AJIEKTPHYECKasi TPOBOJUMOCTbD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JCUCTBUS TOKA, B3aMMOJAEUCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs



WHIYKIWS, TeHCTBUE MATHUTHOTO TIOJISl HA TTPOBOJHMK C TOKOM U JIBUXKYIIUICS 3apsi, SIEKTPOMAarHUTHBIE KOJICOAHUSI U BOJIHBI, TIPSIMOJIMHEHHOE
pacrnpocTpaHeHHE CBETa, OTpa)KeHHE, MpeloMieHre, HHTepdepeHnns, 1udpaKiuus U Ioaspu3alus CBeTa, JUCIepCusl CBeTa, (POTOIIEKTPHUUECK Ui
apdekr (poroaddexr), cBeToBoe namieHHE, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHAs W HUCKYCCTBCHHAS
PaZoOaKTUBHOCTb;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA BEUIECTBA (IEKTPUUECKUE, MATHUTHBIC, ONITUYECKHE, JIEKTPUUYECKYIO MPOBOAUMOCTh PA3IMUHBIX CPell) U
AJIEKTPOMArHUTHBIE SIBICHUS (MPOILIECCHI), UCTONb3Ys (PU3MUECKUE BEIMYMHBL: AJIEKTPUUYECKHUM 3apsijl, CUJia TOKA, AJIEKTPUUYECKOE HAmpshKEHHE,
AJIEKTPHUYECKOE COMPOTHBIICHHE, PAa3HOCTh NMOTEHIIMAIOB, 3JEKTPOJBMKYINAs CHjia, padoTa TOKA, MHAYKLIUS MAarHUTHOTO TOJS, CHiia AMrepa,
cwia JlopeHna, HHIYKTUBHOCTh KAaTYIIKU, SHEPTHUsS AJIEKTPUYECKOTO M MArHUTHOTO TOJEH, Mepuoa U 4YacToTa KojeOaHuil B KojebaTeabHOM
KOHTYpE, 3apsi/l ¥ CHJIa TOKa B MIPOIIECCe TAPMOHMYECKHUX ICKTPOMArHUTHBIX KOoJieOaHuH, (POKYCHOE PACCTOSTHUE M ONITUYECKAs CHJIa JIMH3bI, PU
OMMCAaHUU TPABUIBHO TPAKTOBaTh (UBUYECKUN CMBICT HCIOIb3YeMbIX BEIWYMH, WX OOO3HAYEHHS M EIUHUIBL, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETHYMHAMU;

OTHCHIBATh U3yUYEHHBIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIONB3Ys (DU3HUECKHE BETUYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI U YAaCTOTA CBETA, SHEPTHS U UMITYJIbC (POTOHA, IEPUO/T TIOJTypacIiaia, SHEPTUS CBSI3U aTOMHBIX sJIep, IPU ONMUCAHUHU MTPABUIILHO TPAKTOBATh
(bu3MYECKUN CMBICT UCTOIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €AUHUIIBI, YKA3bIBATh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY
C IPYTUMH BEJIMYUHAMH, BBIYUCIISITH 3HaUYeHNE (DU3NYECKON BETUUHHBI,

aHAJIM3UPOBATh (PU3MUECKUE MPOIIECCHI U SBICHUS, UCTIONIb3Ys (PU3HUecKHe 3aKOHBI U MPUHIUIBL: 3aK0OH OMa, 3aKOHBI TTOCIEeI0BATEIILHOTO
W TapajUIeIbHOTO COEIWHEHUS NPOBOJHHUKOB, 3akoH Jkoyns—JleHna, 3aKOH JJIEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH HPSIMOJIMHEUHOTO
pacipocTpaHEeHHs CBETa, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI MPETOMIICHHS CBETa, ypaBHEeHUe DiHIITeHA U1 hoTodddekTa, 3aK0OH COXPAHEHU S
SHEPrUH, 3aKOH COXpPAaHEHHUS MMIIYJIbCa, 3aKOH COXPAHEHMs 3JIEKTPHUUECKOro 3apsja, 3aKOH COXpPaHEHMsI MacCOBOrO 4HMcia, MocTynatsl bopa,
3aKOH PaJUOAKTHBHOTO pacraja, MpU 1TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHE U YCIOBHUS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

ONpEeEATh HAIIPaBJICHUE BEKTOPA MHAYKIIMM MarHUTHOTO MOJISl IPOBOJHUKA C TOKOM, CHIIbI AMIiepa U cuiibl JIopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaEMOE IJIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBITIONTHATH DKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (DM3MUECKUX SBJICHHUN W MPOIECCOB C UCIOIb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPECHU:
pu 3ToM (QOpMYJIUpPOBaTH MpodieMy/3afadyy U THIOTE3y Yy4eOHOIro SKCIEePUMEHTa, coOMpaTh YCTaHOBKY M3 IMPEAJIOKEHHOTO 00O0pYIOBaHMS,
MIPOBOJIUTH OMBIT U (POPMYJIMPOBATH BHIBOJIBI,

OCYIIECTBIISITh TMPSMbIE UM KOCBEHHBIE W3MEpeHUs (PU3UYECKHX BEIWYUH, MPHU ITOM BBIOMPATh ONTUMANBHBIA CIIOCOO W3MEpEeHUs u
HCIIOJIH30BaTh U3BECTHBIE METOIbI OIIEHKH TIOTPEITHOCTEH U3MEPECHUI;

HCCIIeIOBaTh 3aBUCUMOCTH (DU3MYECKHX BEIMYMH C HCIOIB30BAHUEM TMPSMBIX H3MEPEHHIl: MpPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTh PE3yJbTATHl MOJTYUYEHHON 3aBHCHUMOCTH (DU3WYECKUX BEIMYMH B BHJE TaONHI] W TpaUKOB, JENaTh BBIBOJALI MO pe3yjbTaTaM
HCCIIE0BAHUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/ia NP MPOBEIEHUU UCCIIeIOBaHUI B paMKaX y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-UCCIIe0BaTENbCKOM
Y TIPOEKTHOM JIEATEIBHOCTH C UCTIOJIE30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHNUS;



pemarh pacy€THbIC 3a/1a4M C SBHO 33/JaHHOW (PU3MUYECKOW MOJAEIBIO, MCIONIB3Ys (pu3nyecKre 3aKOHBI W MPHHLUIBI, HA OCHOBE aHaU3a
yCIIOBMSI 3a7aull BbIOMPATh (PU3MUECKYIO MOJEIb, BBIIEIATh (PU3UUYECKUE BEIMUUHBI U (POPMYIIbI, HEOOXOIUMBIE Ul €€ pEelIeHUs, IPOBOIUTh
pacy€Thl U OLIEHUBATH PEATLHOCTH MOTYYEHHOTO 3HAYECHUs (PU3NUECKOI BETMUNHBL;

pelars Ka4yeCTBCHHbIE 3aJa4Yd: BBICTpaMBaTh JIOTMYECKU HENPOTHBOPEUMBYIO LIEMIOYKY PACCYXKACHHUH C ONOPOM HAa U3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBIICHHUS;

UCIOJb30BaTh IPU PELIEHUH Y4YeOHBIX 3aJad COBpPEMEHHble MH(OPMAIIMOHHBIE TEXHOJIOTUU [UId IIOMCKAa, CTPYKTYpHUPOBaHMUS,
WHTEPIPETAlMA ¥ TPEICTABICHHUS yYeOHOH W HAyYHO-TIONYJSIPHOW WH(OPMALUHU, IMOJYyYEHHOH W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh [10JyyaeMyto HH()OpMaIHIO;

OOBSICHATH TPUHIMITEI ACUCTBUS MAIIWH, MPHUOOPOB W TEXHHUUYECKUX YCTPOHCTB, Pa3iMyaTh YCIOBHS WX O€30MaCHOTO HCIIOJIB30BAaHHS B
IIOBCEIHEBHOM JKH3HY;

MPUBOANTH MPUMEPHI BKJIAZIa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO
MUDa, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;

WCIIOJIB30BATh TEOPETUYECKUE 3HAHUSA 0 (pU3KKe B MOBCEHEBHOM JKU3HU IS oOecrieueHus: 6€301acHOCTH IpU O0paIIeHuy ¢ mpudopamMu u
TEXHUYECKMMHU YCTPOICTBaMU, Il COXpPaHEHUsI 310pOBbsI U COOJIIOJICHHUSI HOPM 3KOJIOIMYECKOI0 MIOBEACHUS B OKpY Karollel cpeje;

paboTaTh B TpynIne C BBIIOJHEHUEM pa3IMYHbIX COLUAIbHBIX pOJIEH, IIaHUPOBaTh pPAa0OTy TPYyMIbl, PALMOHAIBHO pPACIPENEsaTh
0053aHHOCTH M IJIAHUPOBATh JAEATENBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, AJEKBaTHO OLEHMBATh BKJIAJ KaKJOI'O0 M3 YYAaCTHUKOB I'PYMIbBI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.



TEMATUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoauuecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m IPOTpPAMMDI Beero KOﬁHTpOJ‘ILHLIe HI)6aKTI/I'{eCKHe 06PA30BATEILHBIE
padoThI pPadoThI pecypesi
Paznea 1.OU3UKA U METO/Ibl HAYYHOI'O IIO3HAHUSA
1.1 ®u3uKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 bubmorexa [IOK
' https://m.edsoo0.ru/7f41bf72
Hroro o pazmeny 2
Pa3znen 2.MEXAHUKA
Bu6nuoreka IJOK
21 Kunevaruka 5 https://m.edsoo0.ru/7f41bf72
Bu6nuoreka IJOK
22 Hluramiia ! https://m.edso0.ru/7f41bf72
bubmoreka IIOK
2.3 3aKOHBI COXpaHEHMSI B MEXaHUKE 6 1 1 https://m.eds0.ru/7f41bf72
Hroro no pazzaeny 18
Paznen 3.MOJIEKYJIAPHAA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUIECKON 9 1 Bbubmuorexa LIOK
' TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka LIOK
8.2 OCHOBEI TEPMOIMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUSI BEII[ECTBA. 5 Bubmoreka [JOK
' da30BbIe HEPEXOIbI https://m.edso0.ru/7f41bf72
HWroro 1o pazmeny 24
Paznen 4.9JIEKTPOAUHAMUKA
bubmuoreka IIOK
4.1 JUeKTpocTaTka 10 ! https://m.edso0.ru/7f41bf72
4.7 ITocTostHHBIN AneKTpUYecKui TOK. TOKHU B 12 1 1 Bubmoreka [JOK
' Pa3NUYHBIX cpenax https://m.edso0o.ru/7f41bf72
Hroro no pasaeny 22
Pe3epBHOE BpeMs 2 1
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11 KJIACC

KoanuecTBO YyacoB JJ1eKTPOHHBbIE
. HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m IporpaMMBI Beero KOGHTI)OJILHLIe HpﬁaKTI/l'{eCKHe 0BpazoBaTEIbHbIC
padoThI padoThI pecypesi
Paznena 1.9JIEKTPOJUHAMUKA
11 MarsauTtHoe noje. DIeKTpoMarHuTHas 11 1 3 Bubnmuorexa LJOK
' WHTYKITHST https://m.edso0.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2.KOJIEBAHUS U BOJIHBI
21 MexaHudecKkue U 3JIEKTPOMarHUTHBIE 9 1 Bubmmoreka LOK
' KoJeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHudecKkue U 3JIEKTPOMarHUTHBIE 5 1 Bubmmoreka LOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bu6nuoreka IJOK
23 Ormuka 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 24
Pasznea 3.0CHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH
31 OCHOBBI ClIELIMATIEHON TEOPUHU 4 1 Bu6nuoreka IJOK
' OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 4
Pa3znean 4. KBAHTOBAS ®U3UKA
. bubmuoreka IIOK
4.1 DJIeMEHTbI KBAHTOBOM ONTHKU 6 https://m.edso0.ru/7f41c97c
Bu6nmoreka IJOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97c
Bu6nmoreka IJOK
4.3 ATomROe 1o > https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 15
Pa3znea 5.9JIEMEHTbI ACTPOHOMHUU U ACTPO®U3UKHU
Bu6mmoreka IJOK
51 3JIeMEHTHI aCTPOHOMHH ¥ acTPO(OUNKU 7 1 https.//m.eds00.ru/7f41¢97¢

Wtoro no pazaeny 7



https://m.edsoo.ru/7f41c97c
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Paznea 6.0bOBLIAIOIIEE IOBTOPEHUE

bubmmorexa [IOK
6.1 Obobuiarowmee nosropenie 4 tipsim edsoD W TT41c9Tc
HWrtoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE INTAHUPOBAHUE

10 KVIACC
N KonauuyecTBo yacoB Jlara JJleKTpoHHBbIe HU(POBLIE
i Tema ypoka Beero Kontpoabnbie  IIpakTuyeckue 3yueHus o0paszoBaTejbHbIE
padoThI padoThI pecypchbl
®usuka — Hayka o npupoze. Hayunsie Bubmuorexa LJOK
1 1 ]
METO/Ibl IIO3HAHKSI OKPY’KAIOILETO MHPA https://m.edsoo.ru/ff0c32e2
, | D e popgoa | B LOK
p ; Hay P 1pa, https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKOH e TENFHOCTH JIOIeH
g | Mommeeorss e omoororn | B 10K
A - epemett ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpPEHHE
4 PaBHOMepHOE IPAMOIUHEHHOE JBIKCHUE 1 bubsmorexa LHOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE MPAMOTUHEITHOE 1 Bubmuorexa [JOK
JBU)KCHHUE https://m.edsoo.ru/ff0c372e
6 CBo0ojHOE TajieHue. Y cKopeHue 1 Bubnuoreka [IOK
CBOOOIHOr0 NafCHUs https://m.edsoo.ru/ff0c39cc
Kpuponuneitnoe npuxxeHue. JprxeHue bubmoreka IIOK
7 . 1 .
MaTepUaIbHOM TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
B Hnepumammme cncrens orcuera. Tepasi ) BuGanorexa LOK
pit - Hep https://m.edsoo.ru/ff0c3be8
3aKkoH HbroToHa
g | Moo o g g | B LOK
- TOpoH 3 s https://m.edsoo.ru/ff0c3be8
MaTepHUaIbHOH TOUKU
10 Tpernii 3axkoH HeroToHa /11 MaTepranbHbBIX 1 Bbubmuorexa LIOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKkoH BceMUpHOro Tarorenus. Cuina 1 bubnmnorexa [JOK
TsokecTu. [lepBasi KocMUUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmuorexa LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 https://m.edsoo.ru/ff0c3e18
13 Cuna tpenns. Koaddunment tperus. Cuia 1 Bbubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
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CONMPOTHUBJICHHUA IPU ABUKXCHHUU TCJIa B
KHUIKOCTH MJIN Ira3c

https://m.edsoo.ru/ff0c3f76

14

15

16

[TocTymarenbHOE U BpalllaTeIbHOE ABUKCHUE
abCoFOTHO TBEPAOTO TeNa. MOMEHT CHITBI.
Ineuo cumnbl. YcnoBusi paBHOBECHS TBEPIOTO
Tena

Nmiynsc MaTepuaabHON TOUKH, CUCTEMBI
MaTepUaNTbHBIX TOYEK. IMITyNIbC CHITBL. 3aKOH
COXpaHEHUs UMITyJIbca. PeakTHBHOE
JBIDKEHHE

PaboTa 1 MomHoCTh criibl. Knnetnueckas
SHEPrusi MaTepualibHOW Touku. Teopema 06
N3MCHCHUU KI/IHCTH‘ICCKOITSHCPFHI/I

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c41a6

bubmuoreka LIOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka LIOK
https://m.edsoo.ru/ff0c4502

17

18

ITorenuunansHas sHeprus. [loTeHunanbHas
SHEPTHS YIpyro aeopMHUPOBaHHON
npyxuHbl. [loTeHnnanbHas 3Heprus Tena
BOJIM3H MOBEPXHOCTHU 3eMIIU

IToTreHumanbHbIE U HENIOTEHIUAIBHBIE CHJIBL.
CBs13b pabOTHI HETIOTEHIIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUUYECKOM SHEPTUU
CUCTEMBI TeJ1. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUU

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c461a

bubmoreka IJOK
https://m.edsoo.ru/ff0c478c

19

20

JlaboparopHas padora «lccnenoBanue CBA3U
pabOThI CHITBI ¢ U3MEHEHUEM MEXaHUYECKOM
SHEPTHUH TeJla Ha PUMEPE PaCTHKSHUS
PE3MHOBOIO KIyTa»

Konrtponbnas padota no teme «Knnemartuxa.
Juaamuka. 3aKOHBI COXpaHEHHUS B
MEXaHHUKe»

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIC TTOJIOXKEHHUS MOJICKYJISIPHO-
KHHETUYECKOH Teopuu. bpoyHOBCKOE
nswkenne. Judpdysus

XapakTep ABMKEHUS ¥ B3aMOJICHCTBUS
YJacTHI] BemecTBa. MoIenn CTPOSHHUS Ta30B,
JKUJIKOCTEHN M TBEPABIX TEI

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4dc?2
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Macca MOJICKYJI. KonuuectBo BemiecTsa.

23 [TocTostnaass ABoraapo !

24 TemnoBoe paBHOBecue. TemnepaTypa u e€ 1
n3mepenue. lllkana remneparyp Llenbcust

o5 Wneanpueiii raz 8 MKT. OcHoBHOE 1 bubmuoreka LIOK
ypaBuerne MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TEMIepaTypa Kak Mepa cpeaHei Bubmorexa [[OK

26 KHHETHYECKON SHEPTHHU JIBUKCHUSI MOJICKYIT. 1 )

N https://m.edsoo.ru/ffOc511e
VYpasuenue Meneneepa-Knaneiipona

27 3akon JlambroHa. ['a30BbIie 3aKOHBI 1
Jlaboparopras pabora «MccnenoBanme

28 3aBHCUMOCTH MEXAY IapaMeTpaMu 1
COCTOSIHHSL Pa3peKeHHOTO Ta3a»

29 M3omnponeccs! B HACaNbHOM Ia3e U UX 1 Bubmuoreka [OK
rpaUIECKOe IPEACTABICHHIE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEPrus TEPMOJUHAMUYECKOM

30 CHCTEMBI H CIIOCOOBI €€ U3MEHEHUS. 1 bubmoreka IIOK
KonruecTBo Teruiotsl u padota. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOT'O WICATBHOTO Ta3a

bubmunoreka IIOK
31 Brae! remionepenain ! https://m.edsoo.ru/ff0c5c36
2 Kommcorso renoms np renonepeiae ) ubmotera LIOK
. P penate. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MTporiecc
[lepBrIit 3aK0OH TEPMOIUHAMUKH U €70 Bubmuorexa [JOK

33 1 ]

NPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mporieccoB B IpUpoze. 1 Bubmoreka [JOK
BTopoit 3aK0H TepMOJMHAMUKH https://m.edsoo.ru/ff0c6230

35 ITpunnun aeiicteus u KITJ[ remioBoit 1 bubmuoreka LIOK
MaIHHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapao u ero KI1J{ 1

37 OKojorudeckre npoOIeMbl TeIII0IHEPTeTHKH 1

38 Oo6o06maroimit ypok «MoJieKysipHas 1 Bbubnuroreka [IOK

(1)I/I3I/IKa. OCHOBEI TCPMOANHAMUKUN»

https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

Kontponbnas pabota o Teme

bu6nmoreka IJOK
39 «MonexynsipHast puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHUKIDY
40 [TapooGpa3zoBanue M KOHICHCAIIHS. bubmmoreka [JOK
Hcnapenre u KAIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOco0THas! 1 OTHOCUTEIbHAS BIIAXKHOCTD bu6nmoreka IJOK
BO31yxa. HaceleHHblit map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiueckue u
42 amop¢HbIe Tesla. AHU30TPOIHSI CBOHCTB bubnunoreka [IOK
KpHCTAUIOB. JKUIIKHUE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIe MaTepralibl
43 [InaBnenue n kpucTamM3anus. Y AeIbHast bubmmorexa [IOK
terrora asnenus. Cyonumanms https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIIOBOTO OajlaHca bubmorexa HOK
https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Te. DICKTPUISCKUM 3apsi. bubnuoreka [IOK
JIBa BHIA DIICKTPHUYCCKUX 3apsi/IOB https://m.edsoo.ru/ff0c6bcc
6 nommposomkn Saxon coxpancas buGaroresa LIOK
‘ https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsijia
47 Bsaumogeiictsue 3apsaoB. 3akoH Kymona. Bbubmuorexa LIOK
ToueuHBIH HIEKTPUUCCKUI 3apsi]T] https://m.edsoo.ru/ffOc6ced
o | Do e o B LOK
. N https://m.edsoo.ru/ff0c6df2
noJiei. JIuauu HanpsHKEHHOCTH
49 PaboTa cuit anekTpocTaTHYecKoro moJsi. Bubmoreka [JOK
IToreniman. PazHocTs MOTEHIIMAIIOB https://m.edsoo.ru/ffOc6f00
o | pEmmm o B LOK
i https://m.edsoo.ru/ff0c7018
JuanexTpuyeckas IPOHUIIAEMOCTh
. bubmmoreka IIOK
Sl dneKTpoémkocts. Korercatop https://m.edsoo.ru/ff0c7126
50 DNMEeKTPOEMKOCTH TUIOCKOTO KOHEHCATOpa. Bbubnuroreka [IOK
DHeprus 3apsHKEHHOTO KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHnas pabora "M3meperue
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54

55

3EKTPOEMKOCTH KOHJeHcaTopa"

ITpuniun AeicTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMTUPOBAIBLHOTO anmapara,
CTPYHHOTO TpUHTEpa. DIEKTPOCTaTHIECKas
3amuTa. 3a3eMICHHE JIEKTPOIIPHOOPOB

DNEeKTpUYECKUil TOK, YCIOBUS €T0
cymectBoBanud. [loctosuusrit Tok. Cuna
toka. Hanpsoxenue. ConpotuBienue. 3aKoH
OmMa ju1s1 yyacTka 1ienu

56

[TocnenoBatenbHOE, MapaJLICIBHOE,
CMEIIIaHHOE COCTUHEHHE TIPOBOIHUKOB.
JlaboparopHas pabora «/3yueHue
CMEIIAHHOTO COEAMHEHHS PE3UCTOPOBY

0.5

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB 3IEKTPUUECKOT0 TOKA.
3akoH Jlxoyns-Jlenna

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa [yt TOTHOH (3aMKHYTOH )

BHCKTqueCKOﬁ OCIIN. KOpOTKO@ 3aMBbIKaHHC.

Jlaboparophas padora «M3mepenue I/1C
HUCTOYHMKA TOKA U €T0 BHYTPEHHETO
COIPOTHBIICHHSD)

0.5

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOAMMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTH COTIPOTHBIICHHS
METAJIJIOB OT TEMIIEPATYPBI.
CBepXIpoBOIUMOCTh

60

OnexTpuyeckuil Tok B Bakyyme. CBoiicTBa
9JIEKTPOHHBIX ITyYKOB

61

62

63

[TomynpoBogHUKH, UX COOCTBEHHAS U
MpUMecCHas IpoBouMocTh. CBoiicTBa p—N-
nepexoa. [1orynpoBoIHUKOBEIE TPUOOPEI

OneKTpUYeCKUil TOK B pacTBOpax U
paciiaBax 3J1€KTPOJIUTOB.
ONEKTPONUTHYECKAS] TUCCOLUALIMS.
OnexTponns3

DNEeKTPUYECKUH TOK B Ta3ax.
CaMOCTOSITEIbHBIN ¥ HECAMOCTOATEILHBIN

bubmuoreka IIOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka IIOK
https://m.edsoo.ru/ff0c82ba

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

pa3psa. Monnus. [lnazma
DnexTpudecKkue MPUOOPhI U yCTPONUCTBA B UX

bu6nmoreka IJOK

64 MpakTHueckoe npumenenue. [Ipasuna 1 https://m.eds00.ru/ff0c86fc
TEXHUKHU 0€30I1aCHOCTH
. bubnuoreka [IOK
65 O6o0maronuii ypok «DIeKTPOJUHAMUKA 1 https://m.edsoo.ru/ffoc88be
KonTtponbsHas pabora mo Teme
66 «9nekrpocratuka. [TocToOsSHHBII 1 bubmmoreka [JOK
aeKTpudecKkuii TOK. TOKH B Pa3IHYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsusiii ypok. KontponsHast pabota mo 1 Bubmuoreka [JOK
Teme "DeKTpoHHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHBIif ypok. O000marmuii ypok mo 1 bubmmorexa [IOK
temam 10 kinacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauyecTBO yacos

DJIeKTPOHHbIe U (POBbIE

Ne Tema ypoka K 1 Aata o0pa3oBaTebHbIE
/i Yp Beero OHTPOJIbHBbIE PaKTHYECKHEe u3ydenus P
padoThI padoThI pecypchbl

[TocTossHHBIE MarHUTHI U UX
B3auMojielicTBue. MaruutHoe nosie. Bekrop bubmmnoreka [JOK

1 o . 1 )
MarHuTHOM MHIYKUIUH. JIMHUM MarHUTHOI https://m.eds00.ru/ff0c9778
WHAYKIAHA
MarautHoe 1oJje MpoBOJAHUKA C TOKOM.

2 OmnsIT Opcrena BsanoieﬁCTBne 1 bubmmorexa [IOK

p i https://m.edsoo.ru/ff0c98fe

MIPOBOJTHUKOB C TOKOM
JlaboparopHnas pabdora «3ydenne bubamnoreka [HOK

3 1 1 )
MarHUTHOTO MOJISL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOTO MOJISl HA TPOBOJAHUK C
tokoM. Cuiia Amriepa. JlabopaTopHas paboTa Bbubanoreka [JOK

4 r 1 1 )
«HcenenoBaHue NEUCTBUS ITOCTOSHHOTO https://m.edsoo.ru/ffOc9ac0
MarHuTa Ha paMKy ¢ TOKOM»

efCTBHE MarHUTHOTO TTOJIS Ha

5 ILBI/I)K 10CS 3apsDKeHHYO yacTuiy. Cuna 1 bubmorexa LIOK
ABWRYILY p 4 - https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota cuisl Jlopenna
DneKkTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOM MHAYKIUH. DJC 1
WHAYKIAA. 3aKOH 3JIEKTPOMarHuTHON
uHaykuuu Papajaes

7 JlaboparopHas padora «Mccnenopanue 1 1 bubmuoreka [IOK
SIBJICHUSI DJICKTPOMArHUTHOW HHIYKIHN https://m.edsoo.ru/ff0cal50
NuayKTUBHOCTD. SIBIIEHHE CAMOUHAYKIIHH.

8 O C caMOMHIYKIUU. DHEPrus MarHUTHOTO 1 bubnmnoreka [HOK
MOJIS] KATYILIKU C TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
T1oJIe
TexHu4eckue ycTpolcTBa U UX IPUMEHEHHUE:

9 TTOCTOSIHHBIC MAarHUTHI, DJIEKTPOMATrHUTHI, 1

QJICKTPOABUTATCIIb, YCKOPUTECIIN
OJICMCHTAPHBIX YaCTHUIl, MHAYKIIMOHHAA I1CYb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

Oo6o06maromnmii ypok «MarHuTHoOE ToJie.

bubmuoreka [IOK

10
DJEeKTpOMarHUTHAsE HHAYKIIHS https://m.edsoo.ru/ff0cab82

1 KonTponbHas pabora o teme « MarHuTHOE bubmuoreka [IOK
nosie. DIeKTPOMArHUTHAS HHITYKITHSD https://m.edsoo.ru/ffOcad58
CB00OOIHBIE MEXaHUUECKHE KOJIEOaHH.
l'apmonmdeckne konebanus. Y paBHEHHE bubmmoreka [JOK

12 " .
rapMOHMYECKHX KosieOanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaboparopHas padora «HccnenoBanue

13 3aBHCHMOCTH TIEPHO/Ia MaJIbIX KOJICOaHHIH
rpy3a Ha HATH OT JJTMHBI HUTH ¥ MaCChI
rpy3a»

KonebarenpHbiit kKoHTYp. CBOOOTHBIC
3JIEKTPOMArHUTHEIE KOJIEOAHUS B UICAIILHOM
14 KOJ‘I€6I;.TCJ'IBH0M KOHTYpE AHanomi[[ MEXKT Bubmuorexa [JOK
ype- y https://m.edsoo.ru/ff0ch820
MEXaHWYECKUMH U JIIEKTPOMATHUTHBIMH
KoJIe0aHUIMU
dopmyiaa TomcoHa. 3aK0H COXpaHEHUS
15 3Hep rp}rln B HUI€aILHOM KOJIe6aT1;HI)HOM Bubmuorexa [JOK
P A https://m.edsoo.ru/ffOcb9c4
KOHTYpe
[Ipencrarienue o 3aTyXaroMX KOJICOAHUSX.

16 BriHyKIeHHbIE MEXaHHUYECKUE KOJeOaHusl. Bbubnmnorexa [JOK
Pe3onanc. BeiHyX/IeHHBIC https://m.edsoo.ru/ff0cbb86
3JICKTPOMarHUTHBIE KOJIeOaHuUs
[lepemennsIif Tok. CHHYCOUIATBHBIN
MepeMEeHHBIN TOK. MOILIIHOCTh TIEPEMEHHOTO bubnmnoreka [HOK

17 " .

TOKa. AMIUTUTYTHOE U JISHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYCHHME CHJIbl TOKA U HAINPSDKCHUS

18 Tpanchopmarop. [IponsBoacTBO, nepeaaya u
MOTpeOJICHUE IEKTPUISCKON SHEPTruu
VCTpoiicTBO U IPAKTHYECKOE IIPUMEHEHUE

19 3J1elf)T I/I‘ICCKOFOPSBOHKa TreHe ETO a Bubmuorexa [JOK

p » TEHEpaTop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, IMHUH AJIeKTporepead
20 DKOJIOTHYECKUE PUCKU TIPU TIPOU3BOJICTBE

QJICKTPOSHCPIUH. KynLTypa HUCIOJb30BaHUA



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OJICKTPOSHCPIUU B HOBCCI[HCBHOﬁ KHU3HU

MexaHn4decKre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth

bubmuoreka [IOK

21 pacmpocTpaHeHus U JIHHA BOJIHEIL. https://m.edsoo.ru/ff0cca54
[lomepeunbie 1 TPOAOITBHBIE BOJHEI
29 3Byk. CKOpoCTh 3ByKa. | pOMKOCTB 3ByKa. bubamoreka [HOK
BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 OJIeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA U bubmoreka [[OK
ckopocTh. Llkasa 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o [TpuHIUITEI paMOCB3U U TEICBUICHUS.
PazButne cpeacts cBs3u. Paanosiokamus
bubnuoreka LIOK
25 KonTponbHas pabora «KonebaHus 1 BOIHBD) https://m.eds00.ru/ff0cc6ts
IIpssmonunein i HEHHUE CBETA B
o | et et e B LOK
https://m.edsoo.ru/ff0cd350
cBerta. JIyd cBera
g | S oy B LOK
’ https://m.edsoo.ru/ffOcd4e0
3epkaje
IT MiieHue cBeta. [lotHOE BHYTpEeHH
28 OTP;)e;;e}fIfe. IPI;e;eJ?LHL?I;I] y(r)gn n)(;nI:{i)roee bubmorexa LHOK
https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKSHHS
29 Jlaboparoprnas padora «M3mepeHue bu6imoreka [IOK
MOKa3aTeJsIsl IPSIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
o | e Moo otpemen s e Bunonss LOK
' https://m.edsoo.ru/ffOcddle
JIUH3BI
31 Jlaboparophas pabora «Mccnenopanue
CBOWCTB M300pa’KeHUH B JIMH3AX»
Hucnepcus cBera. CI0XKHBINA cocTaB 0e0ro
32 ceera. L[Ber. JlJaboparopHas pabora
«Habmorenue qucrepcun CBETay
33 Wntepdepennus ceera. Judpaxims crera. bu6mmotexa [IOK
JudpaxiroHHas peméTka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [{OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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ITonstpusanus ceera
OnTrueckre TpruOOpHI M YCTPOWCTBA U

https://m.edsoo.ru/ffOcf02e

3% YCIIOBUS X 0€30MaCHOTO IPUMEHCHHUS
3 v, Hocrynare crexutammion recpin BuGnorera LIOK
Oty B P https://m.eds00.ru/ffOcf862
OTHOCHUTEIFHOCTH
37 OTHOCHUTEITEHOCTH OJTHOBPEMEHHOCTH. bubmoreka [[OK
3aMeIeHrEe BPEMEHH U COKpAIIEHHE IITHHEI https://m.edsoo.ru/ff0cfa42
B aaconion. Comm et ¢ mepraci BuGaorexa LIOK
) https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPrusl OKOsI
39 Kontponbnas padora «OnTtrka. OCHOBBI Bu6mmoreka [IOK
CIIEIMATbHON TEOPUH OTHOCHTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [Inanka. DHeprus u Bu6mmoreka [IOK
HMIIYJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTxkpsiTHE 1 HccienoBanne GporodddexTa. bubamnoreka [HOK
Oneite! A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
42 g?ﬁ?uliig}?;(;ﬁ;@q?g:;g;g:: HflipaCHaﬂ bubmorexa HOK
' https://m.edsoo.ru/ff0d015e
rpanuiay horodddexra
43 Hasnenue csera. OnbiTe [1. H. JIeGenena. bubnuotexa [[OK
XuMudeckoe NeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPaKTUYECKOE
44 MpUMEHEHHe: POTOIEMEHT, OTOIATIHK,
COJIHEUHas Oarapesi, CBETOIHO/
45 Pemenue 3amau no reMe «JI€MEHTBI butmmoreka [IOK
KBAHTOBOM OIITHKN https://m.edsoo.ru/ff0d0302
o | pomemeonTouom Onime B 10K
PDLOPA P t https://m.edsoo.ru/ff0d091a
[1nanerapHas MOJIeIh aTOMa
butmmoreka [IOK
4 Hoctyxarsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHrne GOoTOHOB IIPH Bubmorexa [[OK
48 Mepexo/ie aToMa ¢ OTHOTO YPOBHS SHEPTUU

Ha Jipyrod. Buasl criekTpoB

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d091a
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49

50

BomnnoBreIe cBolicTBa yacTull. BoaHEI e
Bpoitnsa. KopnyckyasipHo-BOIHOBOM
nyanu3M. CHOHTaHHOE M BEIHYKICHHOE
H3IIy4YCHHE

OTKpBITHE pagMOaKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpenenenuo cocraBa
PaIMOAKTUBHOTO U3TyUCHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

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

51

52

CgoiicTBa anba-, OeTa-, raMMa-u3IydeHUYsI.
BrusiHue paTnoaKTHBHOCTH HA JKUBBIC
OpPTraHU3MBI

OTKphITHE IPOTOHA U HEUTpOHA. 30TOMEI.
Anbda-pacnan. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmaz. ['amma-
U3Iy4YeHUe

bubmuorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B siipe. SaepHbie
peakuuu. SAnepusrit peaktop. [Ipodremsr,
MIEePCTIEKTHUBHI, 3KOJIOTMYECKUE ACTIEKThI
SIIEPHOM SHEPTETHKHU

bubnmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

55

OneMeHTapHbIe YacTUIlbl. OTKPBITHE
Mo3uTpoHa. MeToap! HaOI0IeHUS U
PETUCTpaLUU 3IEMEHTAPHBIX YACTHII.
Kpyrastit cron «®yHnaMeHTalbHbIE
B3auMoeicTBrA. ENWHCTBO (hn3nyeckoi
KapTHUHBI MUPA»

Bun 3Bé3nH0TO HebOa. Co3Be3nus, sipKue

3BE3/1bI, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.
CosHeuHast cucremMa

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

56

Comaue. CotHeyHas aKTUBHOCTE. VICTOUHMK
sHeprun CoiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH.
3BE31bI [NIABHOM MOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEICTaBJICHUS O MPOUCXOKICHUH U
sBostonu CoHIIA U 3BE3]

58

Muneunsiit [lyTe — Hama "anakTuka.
ITonmoxenue u nemxkenue CoHia B



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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lNanaxrtuke. I'anaktuku. YEpHbIe IbIPHI B
sIApax rajlaKkTUK

59

60
61

62

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonsnioro B3peiBa. PeukTOBOE N3IyUYEHUE.
MeTaranakTuka

Hepemennsie mpo0i1eMbl aCTPOHOMHH
KonTtponbHas padbora «1eMeHTHI
ACTPOHOMHH M aCTPODHUZHKID)
O6o06matonuii ypok. Pons Gusuku u
aCTPOHOMUH B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATIBLHON U ATUUECKOMH
cdepax IesTeNbHOCTH YeJIOBEeKa

63

64

O6o06maronuii ypok. Pois u MecTo dhusukn
U CTPOHOMUH B COBPEMEHHON HAy4YHOI
KapTHHE MHpPa

Oo6o06marommii ypok. Posib pusuueckoit
Teopuu B (POPMHUPOBAHUH MTPEICTABICHUH O
¢$u3nUecKoil KapTuHe MUpa

65

O6o0maromumii ypok. Mecto guznyeckoit
KapTHHBI MHPa B O0IIEM PsITy COBPEMEHHBIX
€CTCCTBCHHO-HAYy4YHBIX HpeHCTaBHeHHﬁ (6]
pUPOIC

66

PesepBHbIi ypok. MarHuTHoe 1ouie.
OnekTpoMarHuTHasi HHIYKIHS

67

68

PesepBHbIii ypok. Ontrka. OCHOBEI
CIENMATBHON TEOPHH OTHOCUTEIBHOCTH
Pezepnsiii ypok. KanroBas ¢puzuka.
OJeMEeHTbI aCTPOHOMHU H aCTPO(UUKU

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

68

butmmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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