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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma mo ¢usuke 6a30BOTO YpOBHSI HA YPOBHE CpefHero obiiero oopazoBanusi pazpaborana Ha
OCHOBE TOJIOKEHHH M TpPeOOBAaHWH K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOI MPOrpamMMbl,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboyell mporpaMMbl BOCIUTAHUS H
KOHIEMIUH IpenofaBaHus yueOHoro npeamera «dOusuka» B o0pa3zoBaTeNnbHbIX opranuzanuax Poccuiickoii
denepanyy, pearn3yonX OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

Coneprxanue mporpamMmmsl 10 (PU3KMKE HANPaBICHO HAa (pOpMUPOBAaHHE €CTECTBEHHO-HAYYHOW KaPTHHBI
Mmupa obyqaromuxcsi 10—11 xnaccoB npu o0ydeHuu ux ¢Gpu3nuke Ha 6Oa30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usmke coorBercTByer TpeboBanusm PI'OC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, ITPEIMETHBIM U METAIIPEMETHBIM PE3yJIbTaTaM 00yUeHHsI, @ TAKKE YUUTHIBACT
HEOOXOMMOCTh peau3alliil MEXKIPEIMETHBIX CBA3ed (U3UKH C E€CTeCTBEHHO-HAYYHBIMHU YYEOHBIMHU
npenMeramMu. B Hell ompenensitoTcsi OCHOBHBIE LIENTU H3Y4YeHHs (U3MKU HA YPOBHE CPEIHEro OOILero
oOpa3oBaHMs, IUIAHUPYEMBIE pe3yJlbTaThl OCBOEHHUS Kypca (GU3MKH: JIMYHOCTHBIE, METaIllpelIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

e IJIaHUpPYyEMbIE Pe3yIbTaThl OCBOCHHS Kypca (hU3MKU Ha 6a30BOM ypOBHE, B TOM YHCIIE MPEAMETHBIE

pe3yJIbTaThl 110 rojiaM 00y4eHus;

e cozaepxkaHue yueOHoro npeamera «Dusnkay mo rojgaM o0ydeHusl.

®du3uKa Kak Hayka o Haubosee oOLIMX 3aKOHAX MPUPObI, BBICTYIAsl B KAUECTBE Y4EOHOTO MpeaMeTa B
IIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHI 00 okpyxatoiiem mupe. LHIkoapHbINH Kype QU3UKH
— CHCTEMOOOPAa3yIOIINA JIsi €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, MOCKOJIBKY (DHU3MUECKHUE 3aKOHBI
Je)KaT B OCHOBE TPOIIECCOB W SIBJICHUH, M3y4YaeMbIX XUMHeEH, Ouosorueit, ¢usmueckorr reorpaduein u
acTpoHoMuel. Mcnonb3oBaHuE M aKTUBHOE NMPUMEHEHHE (DU3MUECKUX 3HAHUM OIpeAesseT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHUN B cepe IHEPreTUKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOIYyYCHUS
HOBBIX MaTE€pHaJIOB C 33JaHHBIMU CBOWCTBaAMM M Jpyrux. V3ydyeHue (puU3MKM BHOCUT OCHOBHOH BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTUHBI MUPa 00yYaroImuXcs, B GOPMHUPOBAHNE YMEHHUH TPUMEHSThH
HAYYHBIH METO/T TIO3HAHUS IIPH BHITIOJTHEHUN UMHU YIEOHBIX UCCIICIOBAHMIA.

B ocHoBy kypca (u3uku Ui ypoOBHS CpeiHero o0Iero o0pa3oBaHUs MOJ0XKEH PsJl UAeH, KOTopble
MO>KHO PaccMaTpUBaTh KaK MPUHILIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM C HEM KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BceX pa3AesioB GU3KKH, BKIIIOUAET KaK BOIPOCH KJIACCUYECKON, TAK U COBPEMEHHON (PU3HKH.

Hoes cenepanuszayuu. B cooTBeTCTBUM C HEMl MaTepuall Kypca GU3MKU 00beAMHEH BOKPYT (PU3NYECKUX
Teopuil. Benymum B Kypce siBisercss GopMUpOBaHHE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus npeanoiaraeT UCIoib30BaHHE TYMaHUTAPHOTO TOTEHIHAIa
¢u3nveckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKKM C pa3BUTHEM OOIIECTBAa, a TaKke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraeT 3HaKOMCTBO C HIMPOKHUM KPYroM
TEXHUYECKUX M TEXHOJOTHUECKUX MPHUIIOKEHUN N3yUYSHHBIX TEOPUN U 3aKOHOB.

Hoes skonozuzayuu peanusyercst MOCPEIACTBOM BBEICHUS 3JEMEHTOB COJIEp)KaHUS, MOCBALIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C Pa3BUTHUEM TEXHUKU U TEXHOJIOTHH, a
Takxe 00CyKIeHUS MPOOIEM palliOHAILHOTO MPUPOOIIOIB30BAHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHero o0mero oOpa3oBaHUS SBISIOTCA
¢usnueckue Teopuu (GopMHpPOBAHUE MPECTABICHUI O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOpHUHU, POIIH
(yHIaMEHTAJIbHBIX 3aKOHOB W TPHHLMIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMPHUPOJE, TpaHMLAX
MPUMEHUMOCTH TEOPHIH, 111 OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUH 1 TIPOIIECCOB).

CucreMHO-eSTeIbHOCTHBIN MOAX0/1 B Kypce GU3HUKH PeaTu3yeTcs IPexkIe BCEro 3a CYET OpraHru3aluu
HKCHEPUMEHTAIBHON JeaTeNbHOCTH oOydarommxcs. Jliast 6a30Boro ypoBHA Kypca (HU3UKH — 3TO



UCIOJIb30BAaHNE CHCTEMbl (DPOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1AOOpAaTOpHBIX pPadoT,
KOTOpBIE B TporpamMme mo (u3uke OOBEIWHEHBI B OOIIMI CIHCOK YYEHHYECKHUX MPAKTHYECKUX padoT.
Brienenne B yka3aHHOM IiepeyHe JabOpaTOpHBIX paboT, MPOBOAMMBIX JUISI KOHTPOJII W OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30BaTEIbHOIO MpoIecca MCXOAS U3 OCOOCHHOCTEW IIAHUPOBAHHS H
ocHamleHus: kaOunera ¢usuku. I[lpu sToM oOecneunBaeTcs OBIAZeHHE OOYYAIOIIMMUCA YMEHUSIMU
MIPOBOAUTh KOCBEHHbIE H3MEPEHMsI, UCCIEAOBaHUS 3aBUCHUMOCTEH (M3MYECKUX BEJIMYMH M TOCTAHOBKY
OTIBITOB 110 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YIENSAETCS PEIICHUIO PAcCUYETHBIX M KAayeCTBEHHBIX 3aaad. [lpm stom s
pacuéTHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a7aud C SBHO 33JaHHON (PU3NYECKON MOJIENbIO, TO3BOISIONINE
MPUMEHSITh U3YYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jielia Kypca, TaK U HHTETrpUPYsl 3HAHUS
U3 pa3HbIX pa3aenoB. [ KaueCTBEeHHBIX 3aa4 IPHUOPUTETOM SIBIISIFOTCS 3a/1aHUS HA 00bSICHEHHE MPOTEKAHMS
(bu3nvecKux SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKU3HHU, TpeOyromie Bbioopa (Hhru3nuecKor MOACTH IJis
CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @PI'OC COO k MaTepruaabHO-TEXHHYECKOMY 00ECIICUCHUIO YI4EOHOTO
nporiecca 0a30BbIH ypOBEHBb Kypca PU3NKH Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus JOJKCH U3ydaThCs B
YCIIOBHSIX MPEIMETHOTO KaOmHeTa ()M3WKH WM B YCIOBHSIX HHTETPHPOBAHHOTO KaOWHETa NPEAMETOB
€CTeCTBEHHO-HAYYHOrO I1WKIa. B kaOuHere (u3MKKM AOMKHO OBITH HEOOXOAMMOE JiabopaTopHOe
o0opyI0BaHueE Ui BBIMOJIHEHUS YKa3aHHBIX B MIporpaMMme mo (Gu3MKe yUeHUYECKHX MPaKTUYECKUX paboT u
JIEMOHCTPAIIMOHHOE 000pPY/I0BaHHE.

JleMoHCTpanmoHHOe 000pya0BaHuEe (HOPMHUPYETCS B COOTBETCTBUU C TMPUHIIMIIOM MHHHMAIBHOM
JIOCTaTOYHOCTU U OO0ECreunBaeT MOCTAHOBKY IIEPEUMCICHHBIX B MporpaMMe MO (U3HKE KIIOUEBBIX
JIEMOHCTpPALIMIA 111 UCCIIEIOBAHMS U3YYaeMbIX SIBJICHUN U MPOILIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JIaGopatopHoe 00OpyAOBaHHE ISl YYCHHMYECKHX MpPAaKTHYeCKHX pabor QopMmupyercs B BuUjae
TEMaTHYEeCKNX KOMIUJIEKTOB M OOecleyuBaeTcsi B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX OOYYaroIIUXCs.
TemaTnueckue KOMIUIEKTHI J1aOOpaTOpHOro OOOPYJOBAaHUS JIOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIh30BAaHNH AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B
BU/JIE IUPPOBBIX J1a00paTOPU.

OCHOBHBIMU LETSAMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHME HHTEpPECA U CTPEMJICHHS 00YyYaIOLINXCS K HAYYHOMY U3yUYEHHIO IPUPO/IbI, pa3BUTHE

UX UHTEJUIEKTYyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUIl O HayYHOM METOJIe MO3HaHUS M (OPMUPOBAHHE HCCIIEI0BATEILCKOTO
OTHOIICHMSI K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa M3yUeHHsI OCHOB CTPOCHUSI MaTepUH U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

e (opMHUpOBaHHE YMEHHI OOBSICHATH SBJICHUS C UCIIONB30BaHUEM (DM3NYECKUX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUH O poNr (PHU3UKH Ui Pa3BUTHs APYTUX €CTECTBEHHBIX HAayK,
TEXHUKU U TEXHOJIOTHUI.

JIOCTIDKEHHE THX IeNiel 00ecTIednBaeTCsl pelIeHHEM CIISAYIONINX 3a/1a4 B TIPoIlecce N3yUeHHs Kypca

(bU3MKHN HAa ypOBHE CPEHEro 00111ero 00pa3oBaHus:

e 1puoOOpeTeHHe CHUCTEMbl 3HAHMM 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJIIPHYIO (PU3HKY, SJIEKTPOJANHAMHKY, KBAHTOBYIO (PM3UKY U JIEMEHTHI
acTpo(hU3HKH;

e (opMHUpOBaHHE YMEHHI TPUMEHSTH TEOPETHUECKUE 3HAHUS TS OOBSICHEHUS (PU3HUESCKUX SIBIICHUHA
B IIPUPOJIE U ISl IPUHATHUS MPAKTUUECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB pEIICHMs Pa3IMYHbIX 3a/1ad C ABHO 3a/laHHON (Qu3mveckoil Mojesblo, 3a1ady,
MO/Ipa3yMeBalOIINX CaMOCTOSITENIbHOE cO37aHue (DU3MUYECKON MOJeNd, aJleKBaTHON YCIOBUSM
3a/1a4u;
e [moHUMaHWEC (U3MYECKUX OCHOB U TIPUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPY’KAIOILYIO CPEay;
® OBJAJCHHWE METOJAMU CAMOCTOSITEIIBHOTO IUIAHWPOBAHUS W TPOBEACHHUS  (U3HUECKUX
SKCIIEPUMEHTOB, aHalM3a W HWHTeprnpeTanuu HHGOpMAIUU, OIpPEAeTIeHUs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCIOBHM i1 Pa3BUTHUS YMEHUH NPOEKTHO-HUCCIIECIOBATENBCKOW, TBOPYECKOMU
NESTEIILHOCTH.
Ha u3ydenue ¢usuku (6a30BbIi YPOBEHB) Ha YpOBHE CpeiHero obmero oopasoBanus oTBoauTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[Ipennaraemslii B mporpamMmMe o (pusuke nepedeHb JTaOOPATOPHBIX U MPAKTHYECKUX PAOOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYUTENh JI€JaeT BBHIOOP MPOBEACHUS TaOOPATOPHBIX PabOT M OMBITOB C Yy4ETOM
WHIUBUAYATbHBIX OCOOEHHOCTEH 00yUYaroIXCS.

COJAEPKAHUE OBYYEHMUA 10 KJIIACC
Paznen 1. ®dusuka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®dusuka — Hayka o npupoze. Hayunele MeTo1bI MO3HAHUS OKPYIKAIOLIEr0 MUpa. Poib s3kcniepuMeHTa u
TEOPHH B IIPOLECcCe MTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.
MogenupoBanue (u3nyeckux siBieHU U nporeccoB. Hayunsle runorespl. @u3nMuecKue 3aKOHbI U
Teopur. [ paHUIIBI TPUMEHUMOCTH (pU3HYECKUX 3aKOHOB. [I[pUHIINIT COOTBETCTBUSI.
Ponb u MecTo (u3uku B (GOpMUPOBAHUU COBPEMEHHOM HAay4yHON KapTUHBI MHMpA, B MPAKTUYECKOU
JESTEIIbHOCTH JIFOJEH.
Jlemoncmpayuu
AHanorosble ¥ IH(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBibkeHus. Cucrema oOTcuéra.
Tpaexropus.

[Tepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHalbHOM
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KoOpAUHAT. CII0KEHNE NTepEMELIEHUN U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXeHHUE. ['paduku 3aBUCUMOCTH KOOPAHMHAT,
CKOPOCTH, YCKOPEHUS, IIYTH U TIEPEMEIICHUSI MaTePHUATHbHON TOYKH OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOTHOTO MaIeHusl.

KpuBonunelinoe aBuxeHue. J[B>KeHHE MaTepuUaqbHOM TOUYKH IO OKPYXKHOCTH C TOCTOSHHOHM IO
MOJYJII0O CKOPOCTBIO. VYTJIOBasi CKOPOCTh, JIMHEHHass CKOpocTh. llepwon W wactora oOpalmieHwus.
[leHTpOoCTpeMHUTETEHOE YCKOPEHHE.

TexHuueckue yCTpoicTBa U MPAKTUUYECKOE MPUMEHEHHUE: CIIUIOMETP, ABMXKEHHUE CHApSIIOB, LIETIHbIE U
pEMEHHBIE Mepelayun.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, ULTFOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTUK JBIKEHUS.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBmxenus tena, OpOmeHHOTo MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHUS.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul



N3yueHrne HepaBHOMEPHOTO IBUKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnepoBanue COOTHOLIEHUS MEXAY MYTSAMH, IPOUICHHBIMU TEJIOM 32 IOCJIEAO0BATEIbHBIE PABHbBIC
IIPOMEXYTKH BPEMEHU TPU PABHOYCKOPEHHOM JIBUKEHHUM C HA4aJIbHOW CKOPOCTBIO, PABHON HYIJIIO.

N3yueHne NBUKEHUS IIAPUKA B BI3KOU KUIKOCTH.

N3yyenue nuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['anunes. Ilepssoiii 3akoH HeroToHa. MHEepuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cyneprno3unuu cui. Bropoit 3akon HeroToHa i1 MatepuaibHOM TOYKH.
Tpernii 3akoH Hpr0TOHA 1151 MaTEpUATIBHBIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tspkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunel Tpenus (1mokosi, ckosbxeHus, kadenust). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb>KeHUSI U cuiia TpeHus nokos. Koaddumnuent tpenus. Cuna cOnpoTUBICHUS MPHU ABMXKEHUU Teja B
AKUJKOCTH WIH rase.

[TocTynartensHOE U BpalaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEIA.

MoMeHT cuiibl OTHOCUTEIBHO OCH BpatieHus. [1neuo cuibl. YciioBusi paBHOBECHs TBEPIOTO TeNa.

TexHuueckue ycTpoucTBa M MPAKTHYECKOE MPUMEHEHUE: MOALIUIHUKY, JTBUKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(popMariuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U NTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYeHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTo Tena. Buasl paBHOBecusI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenune nBuxeHust Opycka Mo HaKJIOHHOM MI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIKX B IPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmariiu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmnynbe MatepraibHOM TOUKH (Tesa), CUCTEMbl MaTepUaIbHBIX ToueK. VIMITyJIbC CHIIBI M U3BMEHEHUE
UMITyJIbCa TeJla. 3aKOH COXPaHEHUsl UMITyJIbca. PeakTUBHOE JBUKEHHE.

PaGora cumbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenumaneHas osHeprus. [loTeHnuanpHas dSHeprus yHOpyro JAeQOPMHUPOBAHHON MPY>KUHBI.
[ToTeHunanpHas 3HEeprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHble M HEMOTEHIUATbHBIE CHIIBL. CBsI3b paOOThl HEMOTEHIUATBHBIX CHJI C H3MEHEHHEM
MEXaHMYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAaHUUYECKOM SHEPTUH.

VYrupyrue u Heynpyrue CTOIKHOBEHUS.

Texnuyeckue ycTpoicTBa M MPAKTHUECKOE MPHUMEHEHHE: BOAOMET, KOMEp, MPYKUHHBIA MUCTOJET,
JBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEeHHs UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

[Tepexo moTeHITMATBHOM SHEPTHH B KWHETUYECKYIO i OOPATHO.



Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenne abCOIOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanmne cBsi3u pabOThl CHIIBI C M3MEHEHHMEM MEXaHUYECKOW HDHEPruu Tella Ha MpuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Paznen 3. MosiekyasipHasi pu3uKa U TEPMOAMHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopun

OCHOBHBIE TIOJIOKEHHUS MOJICKYJIAPHO-KMHETUYECKOH TEOpHUM M HX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe nsmxenue. uddysus. Xapakrep ABUKEHHsI U B3aUMOJICHCTBUS 4acTHIl BeliecTBa. Moaenu
CTPOEHUS I'a30B, XKHUAKOCTEH U TBEPIBIX TeNl U OOBACHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJENEH.
Macca u pazmepsl Mosekyil. KonnuectBo Bewectsa. [loctosnnas ABorapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM HICAIIBHOTO
raza. AGCoJIIOTHas TeMIleparypa Kak Mepa cpefHel KMHETHMYECKOW 3HEPIruu TEIJIOBOrO JIBUKEHUS YaCTHIL
raza. lllxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
HanpToHa. M30mporeccsl B HMAEATBHOM Ta3e C IOCTOSHHBIM KOJHYECTBOM BemiecTBa. [ paduueckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIINE IHCKPETHOE CTPOCHHE BEIIECTBA, (OTOTpaguu MOJEKY]T OpPraHHYECKUX
COETUHEHUH.

OmnbiThl 10 AU yY3uH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Mogens onbiTa LlTepHa.

OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACUCTBHS.

Monens, HIUTFOCTpUpYOLIas MPUPOLYy JaBJICHUs ra3a Ha CTEHKH COCY/Ja.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€aJIbHOTO ra3a, U30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Omnpenenenne Macchl BO3lyXa B KIIaCCHON KOMHATe Ha OCHOBE U3MEpPEHHI 00bEMa KOMHATBI, 1aBICHUS
U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty TapaMeTpaMU COCTOSTHUS pa3peKeHHOIo Tra3a.

Tema 2. Ocnosvt mepmoouHamurku

Tepmoaunamuueckas cucrtema. BHyTpeHHss SHEprus TepMOJUHAMUYECKON CHUCTEMBI M CHOCOOBI €€
n3MeHeHHs. KonnuecTBo TemnoTsl U paboTta. BHyTpeHHSS sHEprust 0JHOATOMHOTO HJIealbHOTO rasa. Buabl
TEIUIoNEepelau: TEeIUIONPOBOJHOCTh, KOHBEKLMS, HW3JydeHUEe. YjenpHas TeIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemoThl pH Temjonepeaaye.

[Tonarue 06 amuabatHOM mpouecce. [lepBblil 3akoH TepMonuHamMukH. [IpuMeHeHne mepBoro 3aKoHa
TEPMOJIMHAMUKH K n3omporeccam. ['paduueckas nHTEpnpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuki. HeobpaTuMOCTs TPOIIECCOB B MPUPO/IE.

TennoBsie MamuHbl. [IpuHIMIBL JEHCTBUS TEIUIOBBIX MalIuH. [IpeobpazoBaHus SHEPTUU B TEILJIOBBIX
mamnHax. Koag¢umnuent nonesnoro neiictBus terioBoil Mamuubl. [ukn KapHo u ero koadduuueHt
MOJIE3HOTO ACUCTBUS. DKOJIOrHYECKHE MPOOIEMBI TEIJI0IHEPT€THKY.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHHUE: ABUTAaTeIb BHYTPEHHETO CrOpaHusl, ObITOBOM
XOJIOUIbHUK, KOHTUIIOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH »HEpPruu Tejla MpU COBEPIICHUH pabOThI: BBUIET MPOOKH M3 OyTHUIKU MOA
JeMCTBHEM CKATOTr0 BO3lyXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOKe MyTEM TpeHHsI (BUIEOIEMOHCTPAIIHS).

V3MeHeHMne BHYTpEHHEH SHEpruy (TeMIIepaTypsl) Tejla pU TeIionepesaye.

OmnbIT Mo aguabaTHOMY PacIIUPEHUIO BO3ayXa (OTBIT C BO3AYIIHBIM OTHUBOM).



Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYyTPEHHETO CrOPaHusl, PeaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Dazoevie nepexoowvt

[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kunenue. AOCONIIOTHAS U OTHOCUTENbHAS BIaKHOCTD
Bo3ayxa. HacelmenHnslil map. Y aenbHas TerioTa napoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT
JTaBJICHUSL.

Teépmoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB KpUCTAILIOB. JKuakue
kpuctaiuibl. CoBpeMeHHble Marepuansbl. [lnaBineHue u kpuctaiuzauus. YaenbHas TEIUIOTa IUIABJICHUS.
CyO6numarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA U MPAKTHUUECKOE MPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KaJOPUMETP,
TEXHOJIOTMH MOJyYEHHS] COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCII€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CniocoObl U3MepeHus BIaKHOCTH.

HaGmronenue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.

JleMoHCTpanust KPUCTAILIIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepeHne OTHOCUTENbHOM BIa)KHOCTH BO3LyXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. Inekmpocmamuka

OnekTtpuzanus Ted. ONEeKTpUYeckud 3apsan. JlBa Buaa siiekTpuueckux 3apsaoB. [IpoBoanuku,
JUDJIEKTPUKHU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOIO 3apsja.

B3aumoneiictBue 3apsaoB. 3akon Kymnona. TodeuHbIN SIEKTPUUECKUAN 3apsi. DIECKTPUUECKOE TOJIE.
HamnpsoxkénHocTh  aekTpudeckoro mnoss. IIpuHoun cynepno3suuuu  dNeKTpUYEeCKUX Iosied. JImHun
HANPsKEHHOCTH AIEKTPUYECKOTO TTOJISL.

Pabora cun snexktpocratnueckoro mons. Ilotenuwman. PasHocts mnoreHumanoB. [IpoBonHuku u
JTUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJie. J{uanekTpruyeckas IpoOHUIaeMOCTb.

OnexTpoéMkocTh. Konaencarop. DneKTpoEMKOCTh IJIOCKOIO KOHJEHCATOpa. DHEPrusl 3apsKEHHOTo
KOHJIEHCATOopa.

TexHudyeckue  ycTpolcTBa M INPAKTUYECKOE  IMPUMEHEHME:  JJIEKTPOCKON,  DJIEKTPOMETD,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHHE 3JIEKTPOnpUOOpOB, KOHJEHCATOP, KOMMPOBAJIbHBIN ammapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TETI.

DIIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAIM IUIACTHUH, PACCTOSHUS MEXIY
HUMHU U TUIIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedoax



DJIEKTPUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpspokenne. 3akon Oma 1 ydacTka LIETH.

DNEKTPUUECKOE CONpPOTUBIEHHE. YJEIIBHOE CONPOTUBJIEHHE BellecTBa. llocnenoBaTenbHOE,
napajuiesibHOe, CMEIIaHHOE COSAMHEHHUE TPOBOIHHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTB 3JEKTPHUUECKOTO TOKA.

DNEeKTPOABUKYILAs CUJla U BHYTPEHHEE CONPOTUBICHUE MCTOYHHUKA TOKAa. 3aKkoH Oma s MOJIHOU
(3aMKHYTOM) AsekTpuueckoit nenu. Koporkoe 3aMbikanue.

DNeKTpOHHAsl MPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBICHUS METAJIOB OT
temieparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuuecKuid ToK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyUYKOB.

[MomynpoBoanuku. CoOCTBEHHAss W TPUMECHAsT MPOBOJUMOCTh MONXYNpoBOoAHUKOB. CBoiicTBa P-—N-
nepexoja. [loaynpoBoJHUKOBBIE TPHUOOPHI.

DNeKTpUYECKUd TOK B PacTBOpax M paciliaBax 3JIEKTPOJIUTOB. DIIEKTPOJUTHYECKAs] JUCCOLMALIUS.
DIeKTPOIH3.

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

TexHnuyeckue ycTpoiicTBa U NpakTUYECKOE MPUMEHEHUE: aMIIEpMETP, BOITMETP, PEOCTaT, UCTOUHUKH
TOKa, JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BAKyYMHBIN O], TEPMHUCTOPBI U POTOPE3UCTOPHI, TOTYITPOBOJHUKOBBINA TUO/]I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiipl TOKa U HAMIPSKEHHUSL.

3aBHCUMOCTh CONMPOTUBICHUS HWIMHIPUUYECKUX MPOBOJHUKOB OT JJIUHBI, MIIOIIATU MONEPEYHOro
CEUEHUs U MaTepuana.

CMmeniaHHO€ COeJUHEHHE TPOBOJHUKOB.

[Ipsimoe u3MepeHue >IeKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue TralbBaHHMUECKOTO SJEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTbH COMPOTUBIICHUS METAJIJIOB OT TEMITEPATypPHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

OHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydeHne cMeIaHHOrO COETMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYILEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTHblie CBSI3U

Nzyuenue xypca ¢puzuku 6a30Boro ypoBHs B 10 Kitacce OCyIIECTBISIETCS ¢ YUETOM COICpIKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nouamus, CBS3aHHBIE C HM3YyYEHHEM METOJOB HAYyYHOTO IIO3HAHMA: SIBJICHHUE,
Hay4yHbId (akT, THmoTe3a, (QunUeckas BENMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJIETTUPOBaHUE, MOIeIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHHH, NTuHEHHass ¢QyHKIus, mapabona, rumepbona, HX
rpadUKu U CBONCTBA, TPUTOHOMETpUUYECKHE (DYHKIIUU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHHUE BEKTOPOB.

buonocus: MexaHnuueckoe IBHKEHUE B JKMBOM mpupojne, nuddysus, ocMocC, TEII000MEH KHUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEAAUHU, TEMIIOBOE PABHOBECUE), DIIEKTPUUECKHUE SIBICHUS B )KUBOU MPUPOJIE.

Xumus.: TUCKPETHOE CTPOEHUE BEIIECTBAa, CTPOEHHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJSpHas
Macca, TEeIJIOBBIE CBOMCTBA TBEPIBIX TeJ, KUIAKOCTEH W Ta30B, JJEKTPUUYECKUE CBOMCTBA METAJUIOB,
ANEKTPOIUTUYECKAs TUCCOIMAIIMSI, TalIbBaHUKA.

I'eocpagpus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.



Texuonozus: mpeodOpa3oBaHuEe IBUKEHHUIM C UCHOIb30BAaHUEM MEXAHHM3MOB, YUYET TPEHUS! B TEXHUKE,
MOJALIUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXpPaHEHUs HMIIyJbca B TEXHHMKE (pakeTa, BOAOMET U JpYrHe),
JBUTATEh BHYTPEHHETO CTOpaHUs, mapoBasi TypOuHa, OBITOBOM XOJIOIWIBHUK, KOHIUITMOHEP, TEXHOJIOTHH
[IOJIyYEHUSI COBPEMEHHBIX MAaTepUajoB, B TOM 4YHCIE HAHOMATEpUAIOB, M HAHOTEXHOJOIHH,
ANEKTPOCTaTUYECKAsl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIA  MpPHUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPDI, STEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAaHHUKA.

11 KJIACC
Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

ITocTtostHHbIE MarHuThl. B3aMMOJEHCTBHE IIOCTOSHHBIX MArHUTOB. MarnutHoe mnosie. Bekrop
MAarHuTHOM MHIYKUUHU. [ [puHIMI Cynepno3uiuy MarHuTHEIX 10JIel. JInHuM MaruuTHOM MHAYKUMK. Kaptuna
JIMHUI MarHUTHOW MHAYKIHH I10JI IOCTOSIHHBIX MArHUTOB.

MaruutHoe 1osie MpoBOJHUKA ¢ TOKOM. KapTuHa nMHMM MHAYKIHMM MarHUTHOIO IIOJISL JJIMHHOTO
IpsIMOTO0 TPOBOJHMKA M 3aMKHYTOI'O KOJBIEBOIO IPOBOAHMKA, KaTyIIKM ¢ TokoMm. OmnbIT Opcrena.
B3anmoneicTere NpoBOHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ MoIyinp W HampaslieHUE. J[BH)KeHHE 3apspDKEHHOM 4YacTULbl B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

SIBneHue AEeKTpOMarHuTHOM MHAYKIMH. [I0TOK BEeKTOpa MarHUTHOW MHAYKLUMU. DIEKTPOABUKYLIAs
CWJIa UHAYKIHMH. 3aKOH NIEKTPOMAarHuTHOW nHAykuuu Papanes.

BuxpeBoe aniekTpudeckoe moiie. JNEKTPOABIIKYINAs CUjla MHIYKUUU B IPOBOJHHUKE, IBHKYLIEMCS
IIOCTYMATEJIBHO B OAHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuio JleHna.

WNHayKTUBHOCTG. SIBlIeHHE CAMOMHAYKLINN. DIEKTPOABIDKYIAs CUIa CAMOMHIYKIIMH.

OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHn4ecKue yCcTpoMCTBa M IPAKTUYECKOE NPUMEHEHUE: MTOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOABUTaTENb, YCKOPUTENIN HIEMEHTAPHBIX YaCTHILI, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUM MHOYKIIMY MarHUTHOTO MOJIS.

B3anmopencTere 1ByX IIPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHHE AEKTPOMArHUTHOW MHIAYKIIMH.

IIpaBuio JleHna.

3aBHUCHMOCTD JIEKTPOJBMKYILIEN CHIIBI MHIAYKIMU OT CKOPOCTH U3MEHEHMSI MArHUTHOTO ITOTOKA.

SIBneHne cCaMOMHIYKIUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHre MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

WccnenoBanue neicTBUSA NOCTOSIHHOTO MarHWTa HAa PAMKY C TOKOM.

HccnenoBanue SBIeHUS 3I€KTPOMArHUTHON MHIYKIUU.

Pazgea 5. KoJjie0anus ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHUNHblEe KOJIEOAHUS



KonebatenpHas cucrema. CBoOOAHBIE MeXaHMYECKHE KoJieOaHUsA. [apMoHMYECKHE KOJIeOaHuUs.
[lepuon, ywacrorta, ammmuTtyna u ¢asza konebanuit. [IpyuHHBIN MasTHHK. MareMaTWUYeCcKHil MasTHHK.
VYpaBHeHHe rapMOHUYECKUX KojeOanuii. [IpeBpaiienre sHeprun Npu rapMOHUYECKHX KOJICOaHUSX.

Konebarenbupiit KOHTYp. CBOOOIHBIC 3JEKTPOMArHUTHBIE KOJIEOAaHUSI B MI€aTbHOM KOJIeOATeThHOM
KOHType. AHAJIOTHUA MEXAy MEXaHUYECKUMHU U JJIEKTPOMArHUTHBIMU KojeOanusamu. Popmyna TomcoHa.
3aKOH COXpaHEeHHs SHEPTUHU B UACATLHOM KOJebaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxarmux KoneOaHUsSX. BBIHYXJICHHbIE MeXaHWUYeCKue KoiieOanus. Pe3oHaHC.
BrinyX1eHHBIC 37IEKTPOMArHUTHBIE KOJICOAHMUSI.

[Tepemennsbiii Tok. CHHYCOUATBHbBIA IEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOT0 TOKA. AMIUIUTYIHOE
U JEHCTBYIOLIEE 3HAUYECHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. [Ipon3BoacTBO, Nepenada u MOTPEOICHUE FICKTPUUECKON SJHEPTUN. DKOJIOTHICCKHE
PUCKH TpU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa HCHOIB30BaHUS 3JEKTPOIHEPTUU B MOBCEAHEBHOM
KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHME: DJIIEKTPUYECKUI 3BOHOK, TIE€HepaTop
MIEPEMEHHOTO TOKA, JIMHUH JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanme napameTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBIN UM MaTeMaTUYECKUN MasTHUK).

Habmronenue 3atyxaromux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB0OOOIHBIE NMEKTPOMArHUTHBIE KOJIeOaHus.

OcmorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANPSOKEHUS OT BPEMEHH) AJIS DJIEKTPOMArHUTHBIX
KoJieOaHUH.

Pe3onanc nipu nocienoBaTenbHOM COSIUHEHUN PE3UCTOPA, KATYIIKU WHYKTUBHOCTU M KOHJIEHCATOPA.

Mopeinb TUHUU 3IEKTPoIepeaauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTU TIEPHOJIa MAIBIX KOJIEOAHWU Tpy3a HA HUTH OT JJIMHBI HUTH U MacChl
rpy3a.

HccnegoBanue nepeMeHHOT0 TOKA B LIETIH U3 MOCIEA0BATENbHO COEAMHEHHBIX KOHACHCATOPa, KATYLIKH
U PEe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 0IHbL

Mexanudeckue BOJHBI, yclIoBUs pacupoctpaHeHus. [lepuona. CkopocTh pacnpocTpaHEHUs: U JIMHA
BosHEL. [lonepeunsie u mpoaoabHbIe BONHBL. MHTepdepenius u nudpakiiys MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHBIE BOJIHBL. Y CIIOBUSI M3JTyU€HHUs DJIEKTPOMAarHUTHBIX BOJIH. B3zaumHas opueHTarus
BekTopoB E, B, V B anmektpomarnuTHO#l BonHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
npenoMIIeHue, mospu3anus, Tudpakius, uarepdeperius. CKOpoCTh AMEKTPOMArHUTHBIX BOJH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe 2IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpunIMTIBI pagnOCBA3U U TeneBuAeHU. Pagunonokanus.

DIIEKTPOMAarHuTHOE 3arps3HEHUE OKPYIKAOIIECH CPEBI.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,

yIBTPa3ByKOBasi JMArHOCTHKA B TEXHMKE M MEIWIMHE, pajap, PaauoNpuéMHHK, TEJIEBH30p, AHTEHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpoOCTpaHEHUE TOMEPEUHBIX U MPOJIO0TBHBIX BOJH.
Koneb6mromeecs Teno Kak HCTOUYHUK 3BYKa.

HalGmronenue otpakeHrs U IPEIOMIIEHUS MEXaHUIECKUX BOJIH.

Ha6mronenue narepdepeHmu u 1upakiini MeXaHUIeCKUX BOJIH.
3BYKOBOM PE30HAHC.



HaGmronenune cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M ¥ 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, NPEIOMIICHHE, MOJSpU3aLNs,
mudpakius, tHTephEepeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonnHeiHOe pacpocTpaHEeHUE CBETa B OAHOPOIHOM cpene. JIyd cBera.
ToueuyHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n300pakeHUH B INTIOCKOM 3epKalie.

[Ipenomiienue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIN MMOKazarenb npenomieHus. [lomHoe
BHYTpEeHHee oTpaxkeHue. IIpenenpHbIil yroi nojaHoro BHyTPEHHETO OTPaKEHHUSI.

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

Cobupatoue u paccenBaroiue JuH3bl. ToHKas nuH3a. GOKYCHOE PACCTOSHHE W ONTHUYECKAs cuja
TOHKON JMH3BL. [locTpoeHne n300pakeHUil B COOMPAIOUINX M pacCceHBAIOMIMX JUH3aX. DopMysia TOHKON
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIUH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontmka. WuTepdepenmus cera. KorepeHTHbIE HMCTOYHUKH. YCIIOBUS HAOIIOACHHUS
MaKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX HUCTOYHUKOB.

Hudpakus ceera. Judpakinuonnas pemérka. YciaoBue HaOMIOJEHHUS TNIaBHBIX MaKCUMYMOB MpH
MaJeHU MOHOXPOMATHYECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

TexHu4YecKkue yCTpONCTBA M MPAKTUICCKOE MTPUMEHEHUE: OYKH, JIyma, oToarnmapart, mpOoeKIIMOHHBIHI
anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS pEeHIETKa, TOJISPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHHE, OTPAKCHHE U TIpejioMiieHre cBeTa. OnTHYeCKHe TPHUOOPEHI.

[TonHOE BHYTpeHHEE oTpakeHue. Mojienb cBeToBo1a.

HccnenoBanue cBOWCTB N300paxeHH B TUH3aX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

HaGmronenue nunrepdepeHimu ceera.

Hab6mronenue qudpakuuu cera.

Habmronenue aucnepcun cBera.

[Tonyuenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonydyenue ciekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne nokazaresns NpeoMIIEHUs CTEKJIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

HabGmronenue qucnepcun certa.

Pa3nea 6. OcHOBBI cleIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
I'paHnubl  OPUMEHMMOCTH  KJIACCMYECKOM  MexaHMKH. [locTymaTel  criemMalibHOW — TE€OpHUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BAaKyyMe€, INPUHLHUI OTHOCUTEIBHOCTH
OHHIITEWHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.
OHeprus ¥ UMITYJIbC PENSTUBACTCKON YaCTHUIIBI.
CBs13b MaccChl € DHEPIUEH U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPT Ul MOKOSL.

Pasnen 7. KanroBas puzuka
Tema 1. Inemenmol K6aHmMOBOU ONMUKU
®otonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (DOTOHA.



OtkpeiTne u uccinenoBanue Goroddpdekra. Omnpitel A. I'. CromeroBa. 3akonsl GoTodddekra.
VYpasuenue DitnmreitHa 115 hotodddekra. «KpacHas rpanuma» pororddekra.

JNasnenue ceera. Onbitel I1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHudeckue yCTpOHWCTBa M TMPAKTUYECKOE MPUMEHEHHE: (OTOdIEMEHT, (POTOMATUHK, COJTHEUHAS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu
®oTo3PeKT Ha YCTAaHOBKE C IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETO GoTtodddexra.
CBeTOoauOI.

Conneunas Gartapest.
Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -yactuil. [Inanerapuast Moaens aroma.
[Tocrynatel bopa. U3nyuenue u nornouieHre (GOTOHOB MPH MEPEXOE aTOMa C OJHOTO YPOBHS SHEPrUH Ha
npyroi. Buasl ciektpoB. CrieKTp ypoBHEH SHEPruu atoMa BOJI0pO/a.

BousiHoBgIe cBoMicTBa yacTull. Bomubl ne bpoins. KoprycKyJisipHO-BOJIHOBOM 1yain3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3J1yUYEHUE.

TexHuyeckue ycTpoiicTBa M MpakTUUECKOE MPUMEHEHHUE: CIIEKTPAIbHbBIN aHAIN3 (CIIEKTPOCKOM ), 1a3ep,
KBaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

OrnpezeneHne JIMHBI BOJIHBI Jla3epa.

Habnronenne muHeyaThIX CIIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. Amommnoe a0po

OKCNepUMEHTHI, TOKA3bIBAIOIINE CI0KHOCTh CTPOEHUs sipa. OTKpbITHE PaAMOAaKTUBHOCTH. OTBITHI
Pesepdopna no ompexpeneHuio cocraBa paguMoakTUBHOrO u3iaydeHus. CpoiictBa anbgda-, Oera-, ramma-
n3iy4eHus. BausiHue paioaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpbiTHEe npoToHa M HeWTpoHa. HyknonHas mopnens sapa ['eitzenGepra—lBanenko. 3apsin sijpa.
MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnan. OneKTpOHHBIH U TMO3UTPOHHBIM  Oera-pacman. ['amma-uznydenue. 3akoH
pasMoOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SAnepusle peakunu. JleneHne U CUHTES SAEp.

Snepubiii peaktop. TepmosiaepHbiit cuHTe3. [IpoGiieMbl M TNEPCHEKTUBBI SIAEPHON HHEPTETHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
MeTtop1 HaONIIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULI.
dyHnaMeHTaIbHbIE B3aUMOAEHCTBUA. EAMHCTBO (DpM3NYECKOi KapTHHBI MHpa.

TexHudyeckue yCTpONCTBAa M MPAKTHYECKOE MPUMEHEHHUE: T03UMETp, KaMepa BuibcoHa, sAepHBIMA
peakTop, aToMHast 6omoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUZUKH



Oranel pa3BATHA acCTpOHOMHUH. IIpHKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYCHUE ACTPOHOMMH.

Bup 38é3qH0ro Heba. Co3Be3us, spKue 3BE3/bl, IIAHETHI, X BUAUMOE JBH)KEHUE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3BI, UX OCHOBHBIE
XapaKTepUCTHKU. /lnarpaMma «CIeKTpaabHbIN KIACC — CBETUMOCTBY. 3BE3/bI TTIaBHOM IIOCIEA0BATEIBHOCTH.
3aBUCHMOCTB «Macca — CBETUMOCTB) JJIsl 3BE3]] [TIaBHOM MOCJIEI0BAaTEIBHOCTH. BHyTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHBbIE NPEACTABIEHUS O IPOUCXOXKACHNUHN U 3BosoLnu ColHLa U 3BE3]1. DTambl KU3HU 3BE3I.

Mneunslii [1yTe — Hama ["anaktuka. I[Tonoxxenne n neuxenue Connua B I'anaktuke. TUIBI ralakTHK.
Paguoranaxktuku 1 kBazapsl. YEpHbIE NBIPHI B siIpax raJlakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pa3beranme ramaktuk. Teopus bosbimoro
B3pbIBa. PenukToBoe u3sinydeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsle npo0ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGnronennss HEBOOPY)KEHHBIM TJIa30M C HCIIOJNB30BAHUEM KOMITBIOTEPHBIX MPHUIOKCHUN IS
OTIpeJICJICHUs TTOJIOKEHHsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MIOJIyILApHS U SIPKHUE 3BE3MBIL.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro IlyTtu.

O0o0maroniee NoBTOpPeHUE

Poinb (hm3ukn 1 acTpOHOMHH B SKOHOMUYECKOH, TEXHOJIOTUIECKOH, COIIMATBbHON M 3THYECKOH cdepax
JeSITeIbHOCTH Y€JI0BEKa, POJIb U MECTO (PU3MKHU U aCTPOHOMHUH B COBPEMEHHON Hay4YHOW KapTUHE MUPA, POJIb
¢usnueckoil Teopun B (HOPMUPOBAHUM IPEJCTABICHUN O (U3NYECKON KapTHMHE MHUPA, MECTO (PU3UUECKOIl
KapTUHBI MUpPa B 00ILIEM PsiJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEJICTABICHUN O IPUPOJIE.

Me:xknpeamMeTrHble CBSI3U

N3zyuenue kypca ¢pusnuku 6a30Boro ypoBHs B 11 kiacce ocymecTBisieTcsl ¢ y4ETOM colepKaTeabHbIX
MEXITPEIMETHBIX CBsI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHHU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAay4YHOIO NO3HAHUS: SBJICHUE,
Hay4yHbld (akT, rTUmoTe3a, (QunyUeckas BEIMYMHA, 3aKOH, TEOpHUs, HAONIOJCHUE, SKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, TPUTOHOMETpHYECKHE (PYHKIMHM: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKIUH Ha OCH
KOOpJMHAT, CJOKE€HHUE BEKTOPOB, MPOU3BOJHBIE JJIEMEHTApHbIX (DYHKUMH, NpU3HAKK M0100UA
TPEYTOJIbHUKOB, ONpeeIeHNe TUIOMAAN TUNIOCKUX GUTyp U 00BbEMa Tell.

Buonoeus: snexTpudeckue sBJICHUS B )KUBOW MpUpoJe, KojeOaTeabHble ABMKEHHS B )KUBOI MpUpoe,
ONITUYECKUE SIBJICHUS B )KUBOM NMPUPOE, JEHCTBHE pajiallii Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpOEHME aTOMOB W MOJIEKYJ, KpUCTaJJIM4ecKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MbI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKY, CIIEKTPaIbHbBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA 36MHOI MOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHUM.

Texunonoecusi: JUHUM  DBJIEKTpoIlepesrad, TEeHepaTop MNEpPEeMEHHOT0 TOKa, AJIEKTPOJBHUIaTellb,
MHAYKIIMOHHAs Teub, pagap, paAuoONpuéMHUK, TEeIeBU30p, aHTeHHa, TenedoH, CBY-neusb, NpoeKIMOHHbBIN
anmapar, BOJIOKOHHasI ONTHKA, COJTHEYHAs OaTapes.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUSA

OcBoenne yueOHOro mpeamera «®Pusnka» Ha ypoBHE cpeaHero obmiero obOpasoBaHusi (0a30BbIH
YPOBEHB) JOJDKHO OOECIEYUTh JOCTHKEHUE CIEAYIOIIUX JIMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YIIHTATOB.



JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHMs yueOHOro npeamera «dusnka» JOKHBI OTPa)KaTh FTOTOBHOCTb U
CIOCOOHOCTh OOYYaroIUXCs PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEH IMO3UIMENH JHMYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIlMi, MO3UTUBHBIX BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJUILMOHHBIM ILIEHHOCTSIM POCCHUHCKOro OOLIECTBA, pACIIUPEHUE JKU3HEHHOI'O OIblTa M ONbITa
JESATEIIBHOCTH B IIPOLIECCE PeaIn3allii OCHOBHBIX HAIIPABJICHUI BOCIIUTATEIbHOU I€ATEIbHOCTH, B TOM UUCIIE
B 4acCTHU:

1) rpaskaaHCcKOro BOCIUTAHHUSA:

C(OPMHUPOBAHHOCTh IPAXKAAHCKON MO3UIMHK 00YUarOIIEerocss Kak akTUBHOIO M OTBETCTBEHHOI'O 4JIEHA
poccHiickoro oo1ecTBa;

MIPUHATHE TPAJAULMOHHBIX O0IEYETIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIbHOCTh B MHTEPECAX IPAKIAHCKOr0 OOIIECTBA, y4acTBOBATh B
CaMOYIIpaBJIECHUH B 00pa30BaTeIbHOW OpraHu3alNH;

YMEHHUE B3alMMOJAEHUCTBOBATh C COLMAIBHBIMM HMHCTUTYTAaMH B COOTBETCTBUHM C MX (YHKLUUSAMH U
Ha3HAaYCHUEM;

TFOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM NESATENbHOCTH;

2) IaTPUOTHYECKOT0 BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUNHCKOM IpaX1TaHCKON UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM POCCUHCKHUX YYEHBIX B
obnactu (PU3WKHU ¥ TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIHIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, ODUCHTUPYSCh HA MOPAIIBHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JEATEIBHOCTH YUEHOIO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYyyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIII0Yasl 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILEro (pU3HMUecKon
HayKe;

5) Tpy0BOr0 BOCIUTAHUS

MHTEpEC K pa3IMyHbIM cepaM MpodhecCHOHATBLHON 1eSTETbHOCTH, B TOM YUCIIE CBA3aHHBIM C (PU3UKOM
U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayliel npodeccuu u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMO0OOpPa30BaHUIO B 00JaCTH (PU3UKHU HA MPOTKEHUU
BCEM KU3HU;

6) IK0JIOTHYECKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTb IKOJIOTMUYECKOIN KYJIbTYPhl, OCO3HaHHE IJI00AIbHOIO XapakTepa 3KOJOTUYECKUX
npo0em;

IUIAHUPOBAaHUE M OCYLIECTBIEHUE JIEHCTBHI B OKpYJKAIOLIEH Cpele Ha OCHOBE 3HAHUA LeJeH
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

paciiipeHye OmbITa AeATeIbHOCTH 3KOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUUN
1o gusuke;

7) HEeHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
¢bu3nuecKoil HayKu;

OCO3HAaHWE IEHHOCTH HAy4yHOH JedTeIbHOCTH, TOTOBHOCTh B IIpoliecce H3Y4YeHHs] (U3HUKH
OCYIIECTBIIATH MPOEKTHYIO M UCCIIEI0BATENBCKYIO IEATENBHOCTh UHINBUYAJIbHO U B IPyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI



ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS
Ba3oBble Jiornueckue AeiCTBUA:

CaMOCTOSITENTLHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPEIEATh LEH AESITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX TIOCTHIKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

paszpabarbiBaTh IUIAaH pELIEHUS MpoOJeMbl C YYETOM aHalM3a HMEIONIMXCS MaTepUajbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIHbHOCTh, OLICHHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEJSIM, OIICHUBATH
PHUCKU MOCIEACTBUM NESTENbHOCTH;

KOOPJIMHHUPOBATh U BBHIMOJIHITH Pa0OTY B YCIOBUSAX PEaIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aHMMOJCHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBrble ucciaenoBarehLCcKue AeCTBHSA.

BJIa/IETh HAYYHOUM TEPMHUHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHI U MEeTO1aMU (PU3UYECKOM HAYKH;

BJIQJICTh HABBIKAMH Y4e€OHO-HCCIEIOBATENbCKONH M TMPOEKTHOW AEATEIBHOCTH B 0ONAacTH (PHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY ITIOMCKY METOJOB pEIIeHHsS 3a1ad (U3UIECKOTO
CoJiep>KaHusl, MPUMEHEHHUIO PA3JINYHBIX METO/I0B MTO3HAHMUS;

BIIQ/IETh BUJAMH JESATEIIbHOCTH MO MOIyUYEHUIO0 HOBOT'O 3HAHUS, €T0 HHTEPIIPETaluU, MPeoOpa30BaHUI0
Y IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIIUSX, B TOM YHUCIIC IPU CO3JJaHUH YICOHBIX TPOSKTOB B 00JIaCTH
buzuku;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyalM3UpPOBaTh 3a/ayy, BBIIBUraTh TUIOTE3Y €€
pellIeHus, HaXOIUTh apTYMEHTHI JUI JOKa3aTelIbCTBAa CBOUX YTBEPKICHHI, 3a1aBaTh MapaMeTphl U KPUTEPUU
penieHus;

aQHAIM3UPOBATh TOJIYYECHHBIE B XOJE PELICHUS 3a/Jauyd pe3ysibTaThl, KPUTUUYECKU OIEHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIOBUSIX;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AESITENTFHOCTH, B TOM YHUCIIE TIPH
U3Y4YeHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh NEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEACSITEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEU, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3aauH, I0IyCKAIOIINE albTepHATUBHBIEC PELLICHUS.

Padora ¢ undopmanueii:

BIIaJIETh HaBBIKAMHU TMOJIy4eHUS HHPOpManmuu (GU3UIECKOTO COAEPKAHUS M3 UCTOYHHKOB DPA3HBIX
TUIIOB, CAMOCTOSITEIIbHO OCYIIECTBIIATH MOUCK, aHAJIW3, CUCTEMATU3ALUI0 U MHTEPIIPETALNI0 HHPOpMALUU
Pa3IMYHBIX BUJIOB U (HOPM MPEICTABIICHNUS,

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIONIb30BaTh CpeACTBA HMHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B peIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3alMOHHBIX 3a7a4 C COOJIOIEHHEM TpeOOBaHUN SPTOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEPEKEHUs, TPABOBBIX W ITHYECKUX HOPM, HOPM
MH(POPMAIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThI (DU3MUECKOTO COJEpXKAaHUS B Pa3TUYHBIX (opMarax ¢ Y4ETOM Ha3HAYCHUS
nH(pOpMaIUU U 1IEJIEBOM ayIMTOPHUH, BHIOUPAsk ONTUMAIIbHYIO (POPMY MPEICTABIICHUS U BU3YaTH3aIlUH.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:
OCYILECTBIATH OOILIIEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOU JAEATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJNICTB;
MMOHUMATh U UCHOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U HHIUBUAYaIbHON paboOThI;



BBIOMPATh TEMATUKY U METOZbI COBMECTHBIX JECHCTBHUM C y4ETOM OOIIMX MHTEPECOB U BO3MOMXKHOCTEH
Ka)KIOr0 WICHA KOJIJICKTUBA;

IIPUHUMATDH €M COBMECTHOM NEATEIIBHOCTH, OPIaHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUA IO €€
JOCTHIKEHHUIO: COCTABJIATh IUIAH ICHCTBUHN, paclpeesiaTh pOJIU ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKIIATh
pe3yabTaThl COBMECTHON PabOTHI;

OLIEHMBATh KAayeCTBO CBOEr0 BKJIAJAa M KaXIOI0 Y4YacTHUKAa KOMaHAbl B OOLIMM pe3yibTar IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UIEU C MO3ULIUN HOBU3HBI, OPUTMHAIBLHOCTH, IIPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBIATh IO3UTHBHOE CTPATETUYECKOE IIOBEACHHE B PAa3JIMYHBIX CUTYalMsX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eHCTBUS
Camoopranuszaums:

CaMOCTOSITEIILHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEILHOCTh B 00JIACTH (DM3WKU U aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (DOPMYITHPOBATH COOCTBEHHEBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBIIATh IJIAH PEUICHHs PACYETHBIX M KAYECTBEHHBIX 3aJ1ay, IJIaH BBIMOJIHEHUS
MIPAKTUYECKON PabOTHI C YUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CUTYaIIMIM;

pacuIMpsITh paMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMUHBIX MPEIOYTCHUH;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHHUIO 3PYIUIIUU B 00JIACTH (QU3HKH, TOCTOSHHO MOBBIIIATH
CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh, OIIEHUBATh COOTBETCTBUE
PE3yJIbTATOB LEISAM;

BJIAJICTh HABBIKAMHM TIO3HABATEIBLHON pPEQUIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUUA U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMUIA;

WCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MIPUHUMATD PEIICHHS TI0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JACSITEIHHOCTH;

MPUHUMATD ce0sl, MOHMUMas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YJIbTAaTOB ACSITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHUX HA OIMIUOKH.

B mporecce nocTmkeHUsT TUYHOCTHBIX PE3YyJIbTaTOB OCBOEHHUS MPOTPaMMBbI MO (PU3MKE JJIsT YPOBHS
cpemHero ooOmero o60pazoBaHUs Yy OOYYarOIIMXCS COBEPIICHCTBYETCS OSMOIMOHANBHBIN HHTEIIEKT,
MpeIoiararonmii cOpMUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIOYAIOUIET0 CIOCOOHOCTh MOHUMAaTh CBOE SMOIIMOHAJIBHOE COCTOSHUE, BUIETH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHHUS, BKJIIOYAIOUIETO0 CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHE, CITIOCOOHOCTh aJalTUPOBATHCS K AMOIMOHAIBHBIM W3MEHEHUSM U TMPOSIBIATH TUOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMIJICHHE K JOCTIDKEHUIO e U YCHeXy, ONTHMH3M,
WHUILIMATUBHOCTh, YMEHHUE JAEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

AMMATHH, BKIIOYAIOIIEH ClTOCOOHOCTh TOHUMATh SMOIIMOHATFHOE COCTOSIHUE JAPYTHUX, YUUTHIBATH €T0
MIPU OCYIIECTBICHUHU OOIIEHHs, CTOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTH BBICTPAMBATh OTHOLICHHS C JPYTMMH JIOAbMH,
3a00TUTbHCA, TPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.



NNPEJMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha MPHUMEpPax poJib U MeCTO (PU3UKU B (OPMHPOBAHUU COBPEMEHHOW HayuyHOH
KapTUHBI MUDPA, B PA3BUTUH COBPEMEHHON TEXHUKH U TEXHOJIOIMM, B IPAKTHUECKON eI TeIbHOCTH JI0/IEH;

YUUTHIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJeNeil: MarepuajibHas TOYKa,
MHEepIHUalbHas CUCTeMa OTCYETa, a0COMIOTHO TBEPIOE TENIO, WACAIbHBIN ra3, MOJAEIH CTPOCHHUS Ta30B,
AKHUJIKOCTEH U TBEPIBIX TEJ, TOUSUHBIN SJIEKTPUUYECKHH 3apsaa IPU pelieHnn GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKUE SABICHMS (MpoLEecCchl) U OOBACHATh MX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KMUHETUYECKONH TEOPUM CTPOEHHUS BEIECTBA M JJIEKTPOAMHAMMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE IMaZeHHUE Tell, JBWKCHHE IO OKPYXHOCTH,
UHepLus, B3aumojeicteue tel, quddysus, OpoyHOBCKOE JBH)KEHUE, CTPOSHHE KUAKOCTEH U TBEPABIX TEI,
M3MEHEeHHe 00bEMa Tel MPU HarpeBaHUU (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, HCIIApEHHE, KOHJICHC AL,
IUIABJIEHUE, KPUCTAIIM3alusl, KHUIIEHHE, BIJIAXXHOCTh BO3/lyXa, IIOBBIIIEHUE JaBJIEHHWA Tra3a IMpU €ro
HarpeBaHuU B 3aKPHITOM COCY/JI€, CBSI3b MEXKIY ITapaMeTpaMy COCTOSIHUS I'a3a B U30IPOLECCAX, FIEKTPU3aLIUS
TeJl, B3aUMO/JICICTBHE 3aps/I0B;

OINUCBHIBaTh MEXAaHUYECKOE JIBUKECHUE, MCIONb3ysl (U3MYECKHE BEIMYUHBI: KOOpAWHATA, IIyTh,
IIepeMEIIEHUE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CWUjla, HUMIYJIbC Tejla, KUHETUYecKas SHeprus,
MOTEHLIMAJIbHAs 3HEPIUs, MEXaHW4yecKas paboTa, MEXaHWYECKash MOIIHOCTb; NPU ONUCAHUU MPABUIBHO
TPAaKTOBATh (PU3MUYECKHI CMBICI HUCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €IMHUILIbI, HAXOAUTh (POPMYJIBI,
CBSI3bIBAIOIIME JAaHHYIO (U3NYECKYIO BEJIMUUHY C APYTMMH BETUYHMHAMU;

ONMCHIBATh M3yUEHHBIE TEIUIOBBIE CBOMICTBA TEI U TEIUIOBBIE SIBJICHUS, MCIONb3Ys (pu3nMueckue
BEJIMYMHBL: JIaBJICHHE TIa3a, TeMIeparypa, CpeAHssl KUHETUYecKas HHEPIrus XaoTUYECKOro ABMKEHUS
MOJIEKYJ1, CPEAHEKBApaTUYHASI CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHS dHEprus, paboTa rasa,
KO3(Q(QHUIMEHT MOJE3HOr0 JEHCTBMS TEIJIOBOIO [JBUTATelNs; MPU OMMCAHUM NPAaBUIBHO TPAKTOBAaTh
¢u3n4yeckuif CMBICT HCHOJb3YEMBIX BEIMYUH, MX OO003HAUEHUS W E€IUHMIBI, HaXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME TAaHHYI0 (U3UYECKYIO BEIMUUHY C APYTUMHU BEIMUUHAM;

ONMCHIBAaTh M3YUYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBICHUS (TIPOLIECCHI),
UCHONb3Yysd (PU3MUECKUE BEIWYMHBL: AJIEKTPUUECKUM 3apsjl, AJIEKTpUUYECKOe MoJie, HANPsHKEHHOCTh OIS,
NOTEHIMAJ, PAa3HOCTb MOTEHIMAJOB; NPU ONHCAHWUU TPABHJIBHO TPAKTOBATh (PU3MUECKUH CMBICH
HCIOJIb3YEMBIX BEIMYMH, MX OOO3HAUEHUS U EIWHUIBI, yKa3blBaTh ()OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(U3MYECKYIO BETMYMHY C IPYTMMHU BEINYNHAMM;

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUSA, UCMHONb3Ys (DU3NYECKHE 3aKOHbI M MPUHLUIIBL:
3aKoH BcemupHoro tarotenus, |, |1 u 111 3axonst HproToHa, 3aK0H COXpaHEHUsI MEXaHUYECKOI SHEpPIruu, 3aKOH
COXPAaHEHHUs HUMIYJIbCa, MPHUHIMII CYNEPHO3UIMH CHJI, TPUHLHUII PAaBHONPABHS WHEPLUHUATIBHBIX CHCTEM
0TCY€Ta, MOJIEKYJISIPHO-KMHETHUUYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30Bble 3aKOHBI, CBA3b CpenHen
KUHETHYECKOW SHEPrHMM TEIUIOBOIO IBM)KEHUS MOJEKYJ C aOCOJIOTHOM TemIepaTypoil, MepBblil 3aKOH
TEPMOJUHAMMKHU, 3aKOH COXpPAHEHMs JJIEKTPUUYECKOro 3apsna, 3akoH KynoHa, mpu 3TOM pas3nuyarb
CIIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHHE WM YCIOBUS (TpaHUIIBI, OOJACTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIIBI AEUCTBHUS MAIIUH, TPHOOPOB M TEXHUUECKUX YCTPOUCTB; Pa3IndaTh
yCIIOBHS UX O€30MIaCHOT0 MCIIOJIB30BaHMS B TOBCEAHEBHOM KU3HM;

BBITIOJHATH SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NUECKUX SBJIEHUIN U MPOLECCOB C UCIIOIb30BAaHUEM
MPSIMBIX U KOCBEHHBIX M3MEPEHUU, MPH TOM (QOopMyIupoBaTh Mnpobiemy/3aiady M THIIOTE3y yueOHOro
HKCIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000py10BaHNUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBI,



OCYLIECTBIIATh MpPsSMblE M KOCBEHHbIE HM3MEpeHHUs (U3NYECKMX BEIMYMH, NPU ITOM BbIOMPATh
ONTUMAJIbHBIN CIIOCOO MU3MEPEHNUS U UCII0Ib30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUH;

UCCIIEIOBAaTh 3aBHUCHUMOCTH MEXAY (U3NYECKMMU BEIWYMHAMH C HCIOJIB30BAHUEM IPSMBIX
M3MEPEHUH, TP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYYCHHOH 3aBUCHUMOCTH
(bu3n4ecKrx BEJIMYUH B BUJE TaOIUI] U IpaMKOB, A€IaTh BBIBOBI 10 pe3yJibTaTaM HUCCIIEI0BaHMS;

coOioaTh IpaBuia O€30MacHOro TpyAa IpHU IPOBEACHUM MCCIENI0BaHMM B paMkax y4eOHOro
HKCHEPUMEHTA, y4eOHO-HUCCIIEAOBATENLCKOM 1 IPOSKTHOM AEATEIBHOCTH C UCTIOIH30BAHNEM U3MEPUTENBHBIX
YCTPOUCTB 1 J1a00paTOPHOTO 000PYIOBAHMS;

pelaTh pacy€THbIE 33a4y C SIBHO 3a/laHHON (PM3UUECKOM MOJIEIIBIO, UCIIOIIB3YS (PU3HUECKUE 3aKOHBI U
IPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJlaud BbIOMpaTh (U3NYECKYI0 MOJENb, BBIICIATh (pu3nueckue
BEIMYMHBI U (OPMYJIBI, HEOOXOIUMBIE IJIsi €€ pelIeHus, MPOBOAUTh PACYEThl M OLEHUBATH PEAJTbHOCTD
MOJIyYEHHOTO 3HaYCHHS (PU3NYECKON BETMUYHHBI,

pelaTh Ka4yeCTBEHHbIE 33]1aui: BBICTPAUBAaTh JIOTMYECKH HEMPOTUBOPEUMBYIO LIEIOUYKY PACCYXKAECHUN
C OIIOPOM HA N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

WCTIOJB30BATh IPH PEHICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJIOTHUU IS
MONUCKA, CTPYKTYPHUPOBAHWS, WHTEPIPETAIlMA W TIPEACTABICHUS YYEOHOH M HAYYHO-TIOMYJISIPHON
uHbOpMallUY, TOJXYYEHHOW U3 pa3iIM4YHbIX HCTOYHMKOB, KPUTHYECKM aHAJIM3UPOBATh IOJIy4aeMYyIo
nHpopMaIuo;

MPUBOANTH TPHMEPHl BKJIAZA POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(DM3MKOB B DPa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJb30BaTh TEOPETHUUECKUE 3HAaHMUA 1O (U3MKE B IOBCEIHEBHOW >KM3HM MJisi oOecredeHus
0€30IacHOCTH IpH 0OpalleH!H ¢ IpUOopaMM U TEXHUYECKUMHU YCTPOHCTBAMH, /IJIsl COXPAHEHHUS 3/10POBbs U
COOJTIOICHHSI HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpejie;

paboTaTrhe B TpymIie ¢ BBITOJHEHHEM PA3JIMYHBIX COLMUAIBHBIX POJICH, MIIAHUPOBATh PaOOTy TPYIIIHI,
palMOHANIBHO pacHpeAessaTh 00f3aHHOCTU M IUIAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYaLMsIX,
aJIeKBaTHO OIIEHNWBATh BKJIAJ] K&KIOT0 U3 YYAaCTHUKOB IPYIIIBI B pellIeHHE pacCMaTpruBaeMoi MpoOIeMbl.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHUI:

JI€MOHCTPHPOBATh Ha MPUMEPax poJib U MeCTO (PU3UKH B (OPMHPOBAHUU COBPEMEHHOW HayuyHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U TEXHOJOIMH, B MPAKTUYECKON EATENbHOCTH JIIO/EH,
[EJIOCTHOCTh ¥ €MHCTBO (pr3MUecKol KapTUHBI MHUPA;

YYUTBIBATh TPAHUIBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENCH: TOYCUHBIH AIIEKTPHUYECKHUIM
3apsi, JIyd CBeTa, TOUCUHBIM UCTOUYHUK CBETA, siIepHasi MOJEIb aToMa, HYKJIOHHAs MOJAEIb aTOMHOTO siapa
IpU pelIeHnn GU3NIECKUX 3a/]1a4;

pacro3HaBaTh (PU3MUECKHE SBJICHHUS (MPOIECChI) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU ¥ KBAHTOBOW (DM3UKHU: DIIEKTPHUYECKAs POBOJUMOCTD, TEIIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JEHCTBHSI TOKa, B3aMMOJEHCTBHE MAarHUTOB, OSJEKTPOMArHUTHAs WHIYKIHS, JeHCTBHUE
MarHUTHOTO T0JI Ha MPOBOJAHUK C TOKOM M JIBWXKYIIMHCS 3aps, SEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBI,
MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTpa)KeHHe, INperoMieHue, HHTepdepeHuus, Iudpakuus u
noJiIpu3alusl cBeTa, aucrepcusi cBeta, oroanexrpuueckuil a¢dekt (hororddekr), cBeToBOE NaBieHHE,
BO3HUKHOBEHHUE JIMHEHYATOT0 CIIEKTpa aToMa BOJOPO/ia, ECTECTBEHHAS U HCKYCCTBEHHAs! paJMOaKTUBHOCTH;

ONMCHIBaTh  M3Y4YCHHbIE CBOMCTBAa  BelleCTBA  (RJIEKTPUUECKUE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPHUYECKYIO TPOBOJMMOCTD PA3IMUHBIX CPEM) W DJICKTPOMArHUTHBIC SBICHHS (IIPOIECCHI), UCTIOIB3YsI
(bu3nvecKre BENWYMHBL: dJEKTPUICCKHIA 3apsijl, CHJIa TOKa, DJEKTPUYECKOE HAINpPsDKEHUE, DIEKTPUIECKOe
COIIPOTHBIIEHUE, Pa3HOCTh MOTEHIMAIOB, AJIEKTPOABIKYIAs cuia, paboTa TOKa, MHIYKIHUS MarHUTHOTO
nojisi, cuina Amnepa, cuia JlopeHa, HHAYKTUBHOCTh KaTYIIKH, SHEPrUs 3JIEKTPUYECKOTO0 U MAarHUTHOTO
moJied, TMepuoja M YactoTa KosiebaHWil B KoyiebaTeNTbHOM KOHTYpeE, 3aps] M CHJa TOKa B Ipolecce
TrApMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHWH, (JOKyCHOE pacCTOSHHE M ONTHYECKas CHUJIa JIMH3BI, NPU



ONMCAaHUM MPABWIBHO TPAKTOBaTb (PU3UYECKUN CMBICI HCHOJIb3yEMbIX BEIMYUH, MX OOO3HAYEHUS H
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PM3UUECKYIO BETMUUHY C IPYTMMHU BEJIMYMHAMU;

OIMCHIBATh N3yUYEHHBIC KBAHTOBBIE SIBJICHUS U MTPOLIECCHI, UCTIONB3Ysl (PU3NUECKUE BETMYMHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUO/ MOIypaciaia,
SHEPIUs CBSA3M aTOMHBIX AJ€p, IPU ONMCAHUU IPABUIIBHO TPAKTOBAaTh (PM3UUECKUN CMBICI MCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYCHMS U €IUHMIIbI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAOLIME JAHHYIO (PU3HUECKYIO BETUUUHY
C IPYTMMH BEJIMYMHAMU, BEIYUCIIATH 3HaUCHHE (DU3NYECKON BETMUHHBI,

aHATM3UPOBATh (PU3MUECKUE TPOLIECCHl U SBJICHUS, UCIONb3Ysl (DPU3NYECKHE 3aKOHBI M MPHHLUIIBL:
3ak0H OMma, 3aKOHBI IOCJIEN0BATEIBHOIO M MAapajuIeIbHOIO COEAUHEHMsI IPOBOJHMKOB, 3aKOH JIKOyisa—
Jlenna, 3aKOH 2JEKTPOMAarHUTHOM MHAYKLHH, 3aKOH INPSMOJIMHEHHOTO PACIPOCTPAHEHMs CBETA, 3aKOHBI
OTpPaXCHHsI CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHME OHHIUTEeHHAa 1 ¢dorodddexra, 3aKoH
COXPAHEHHUsl PHEPIUHU, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsja, 3aKOH
COXPAaHEHHUsI MacCOBOI'O YMCIIA, NOCTyJaTel bopa, 3aKOH paguOaKTMBHOIO paclaja, IpU TOM pPa3iIvyaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKEHHE U YCIOBHs (IpaHMLbI, 00JacTH)
[IPUMEHUMOCTH;

OIpeEIIATh HallpaBJIEHWE BEKTOpA MHAYKLMU MarHUTHOT'O I10JI POBOJIHUKA C TOKOM, CHJIbI AMnepa
u cuibl Jlopenna;

CTPOUTH M OMMCHIBATh N300pa’KeHHE, CO3JaBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOH JIMH30M;

BBITTOJIHATE SKCIIEPUMEHTHI 110 MCCIIEIOBAHNIO0 (PU3HUECKUX SBICHUN U MPOIECCOB C UCIIOIB30BaHUEM
NOPSMBIX U KOCBEHHBIX M3MEPEHHIA: NMPH 3TOM (OPMYIHPOBATH MPOOJIeMy/3aqady M THUIIOTE3Yy y4eOHOTo
HKCHEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHNUs, IPOBOJUTH OIBIT U (POPMYJINPOBATH
BBIBOJIbI;

OCYWIECTBIISITh MpPSMbIE M KOCBEHHbIE H3MEpeHUs (PU3MYECKMX BEIMYMH, NPU STOM BBIOMPATH
ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHU;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHU: IIPU 3TOM
KOHCTPYHUPOBaTh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTAThI MOJyY€HHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B
BUJIE TaONMI U TpaKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

coOmroaarh mpaBuia Oe30MacHOro TpyJa HpHU IMPOBEAECHUU HCCIEOBAaHUM B paMKax ydeOHOro
HKCIEPUMEHTA, y4eOHO-HUCCIIEA0BATENLCKOM M MPOEKTHOM AEATEIbHOCTH C UCTIOIb30BAHUEM U3MEPUTENBHBIX
YCTPOMCTB U 1a00paTopHOro 000pyI0BAHUS;

pemiaTh pacy€THBIC 3a/1a4U C SIBHO 3aJaHHOM (PU3NYECKON MOJIETTBIO, UCTIONB3YS (U3HMUECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJaud BBIOMpPATh (PU3MUECKYIO0 MOJEINb, BBIIEIITH (hU3NUYECKUE
BEIMYMHBI U (OPMYJbI, HEOOXOJUMBIE JJIsl €€ pelleHus,, MPOBOAUTh PACUEThl M OLEHUBATH PEAJbHOCTD
MOJIyYEHHOTO 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTUYECKH HETIPOTHBOPEUUBYIO LIETIOUKY PACCYKJIEHUN
C OIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCTOJb30BaTh IMpPHU PEHIEHUH Y4YeOHBIX 3aJady COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTHUU IS
MOUCKA, CTPYKTYPHUPOBAHHUS, WHTEPHpPETAllMd M TPEACTaBICHUS YYeOHOH U Hay4YyHO-TOMYJIIPHON
nH(pOpMalLlUK, TOJYyYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH AaHAJIM3UPOBATh IOIYyYaeMYIO
nH(pOpMaILIO;

OOBSICHATH IPUHLIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOHCTB, pa3ianyaTh YCIOBUS UX
0€30IacHOT0 MCIOJIB30BaHUS B TIOBCEAHEBHOM KHU3HH;

MPUBOJIUTH MPHUMEPHI BKJIaZa POCCUICKUX U 3apyOexHBIX yUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCTOJb30BAaTh TEOPETHUECKUE 3HaHMSA MO (U3MKE B TOBCEIHEBHOW >KM3HM sl OOecredeHus
0€30MacHOCTH MpH 0OpalleH!H ¢ PUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH, /ISl COXPAHEHHUS 3/I0POBbsI U
COOJIIOIGHUSI HOPM SKOJIOTUYECKOTO MOBEJEHHS B OKPY KaIOIEel Cpee;



paboTaTh B IpynIe C BBITOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJel, MIaHUpOBaTh PadOTy IpyMIIbI,
paloHaIbHO pACIpeaessaTh OOS3aHHOCTH W IUIAHUPOBATH AESTENBHOCTh B HECTAHJAPTHBIX CUTYAIIUAX,
aJIeKBaTHO OIICHWBATh BKJIAJ] KKJOT0 U3 YYACTHUKOB I'PYIIIBI B pEIICHHE pacCMaTPUBAEMOM MPOOIIEMBI.

Peasmm3anus BOCIUTATEIbHOI0 NOTEHIIHAJIA YPOKOB BeJeTcs ¢ yueToM padouux nporpamm ®OII
000:

MaKCHMaJbHOE UCII0JIb30BAHNE BOCIUTATENbHBIX BOBMOKHOCTEH Co/IepKaHusl y4eOHBIX TPEIMETOB IS
(dbopMUpOBaHUS Y 00YUYAIOIINXCS POCCUHCKUX TPAAUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX U COIIMOKYJIBTYPHBIX
LEHHOCTEH, POCCHUHCKOrO HCTOPUYECKOTO CO3HAHMS HA OCHOBE HCTOPUYECKOrO MPOCBEIICHHUS; MOA00D
COOTBETCTBYIOIIIETO COJIEPIKAHUS YPOKOB, 33JaHHIA, BCTIOMOTaTEeIILHBIX MaTePUAIOB, TPOOIECMHBIX CUTYAIIHA
JUTsl 0OCY K JICHUI;

BKIIIOUEHUE YUHUTEISIMU B pabodre mporpaMMbl IO yUeOHBIM MpeaMeTaM, KypcaM, MOIYJISM MEJIEBhIX
OPUEHTHPOB PE3YyJIbTATOB BOCIUTAHUSA, UX YUET B ONPEACICHUHN BOCIIUTATENIbHBIX 33/1a4 YPOKOB, 3aHSATHII;

BKJIIOYCHHE YUYUTEISIMU B pabouue MporpaMmbl YUYE€OHBIX MPEIMETOB, KYpCOB, MOIYJIEH TEeMaTHUKU B
COOTBETCTBHUH C KaJICHAAPHBIM IIJIAHOM BOCIHUTATEIbHONU PabOThI;

BBIOOP METOJI0B, METOJMK, TEXHOJOTHUM, OKA3bIBAIOIINX BOCIUTATEIILHOE BO3/ICHCTBHE HA JIMYHOCThH B
COOTBETCTBUHM C BOCHHTATEIbHBIM HEAJIOM, IENbI0 W 3aJauaMU BOCIUTAHUS, IIEJIEBHIMH OPHEHTHPAMHU
PE3yJIbTaTOB BOCIIUTAHUS; PEATH3AI[MI0 IPHOPHUTETA BOCIIUTAHUS B yUCOHOU JACSITEILHOCTH;

MpUBJICYCHHE BHUMAaHUS OOYYArOMIMXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax MpPeaMETOB,
SBJIGHUH U COOBITUH, MHULMUPOBAHUE OOCYKIEHHM, BBHICKAa3bIBAHUN CBOETO MHEHHS, BBIPAOOTKU CBOETO
JUYHOCTHOTO OTHOIICHUS K U3yYaeMbIM COOBITUSIM, SIBICHUSM, JTUIAM;

MPUMEHEHHUE HMHTEPAKTUBHBIX (OpM ydeOHON paboOThl - HMHTEIUICKTYaJbHBIX, CTHUMYJIUPYIOIIMX
MO3HABATENbHYI0 MOTHUBAIIUIO, UTPOBBIX METOAMK, TUCKYCCHM, JAOIIUX BO3MOXHOCTH MPUOOPECTH OMBIT
BEJICHUS KOHCTPYKTHUBHOTO JTUAJIOTA; TPYIIIOBON PabOTHI, KOTOPAst YYUT CTPOUTH OTHOIIICHUS U JICHCTBOBATH
B KOMaHJIe, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIILICHUS;

noOy>XIeHHuEe 00ydYaroImuXcsi COOII0aTh HOPMBI TOBEJICHUS, TTpaBuja OOIIEHUSI CO CBEPCTHUKAMU M
MeJarornyecKuMu  pabOTHUKaMH, COOTBETCTBYIOUIME YKIaay oOieo0pa3oBaTeabHOM OpraHU3aluy,
YCTaHOBJICHUE U TIOJIIEPKKY TOOpOKeENaTeTbHON aTMOC(EPHI;

OpraHM3aIMI0 HACTAaBHUYECTBA MOTHBUPOBAHHBIX M  OPYIUPOBAHHBIX OOyYarOmIMXCsA  Hal
HEYCIEBAIOIMMHI OJHOKJIACCHUKAMH, B TOM 4YHCJIE C OCOOBIMH OO0pa3oBaTeIbHBIMU TOTPEOHOCTSIMHU,
JAIOIIETO 00YYarOIIMMCS COIIMAIbHO 3HAYUMBIH OMBIT COTPYIHUYECTBA U B3aUMHON TTOMOIIIH;

WHULIUUPOBAHUE U TIOJJIEPKKY HCCIIEIOBATEIBCKON JEATEILHOCTH OO0yYaroIIMXCs, MJIaHUPOBAHUE U
BBINIOJIHEHUE UHIUBUAYAJIbHBIX U FPYIIIOBBIX POEKTOB BOCIIUTATEIbHON HAMPABIEHHOCTH.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ii/m Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHU S
11 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 bubnrorexa LIOK
' AR HAY https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K
AHHEMATHIA > https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.2 7
Auraniica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs] B MEXaHUK 6 1 1 bubmrorexa LIOK
' OHb COXPATE © © https://m.edso0.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
3.2 10 1
OCHOBEI TEPMOHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bu6muoreka [IOK
' Ma30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Pazgea 4.

SJIEKTPOANHAMHUKA



https://m.edsoo.ru/7f41bf72
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bubnunoreka LIOK
4.1 1 1
MEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 1 bubmuorexa [IOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KUIIACC
KoimmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne i/mn Konrpoasusie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchl
Paznea 1. JIEKTPOANHAMUKA
MaruuTtHoe nose. IeKTpOMarHuTHas bubmuoteka [IOK
11 11 1 3
WHTyKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKne 1 31eKTPOMArHUTHBIE 9 1 bubmmnoreka HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U 3J1€KTPOMArHUTHbIE 5 1 bubmuorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24

Paszen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
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31 OcCHOBBI crielIUaIbHOM TEOPUH 4 bubnmoreka [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paszgea 4. KBAHTOBAS ®PU3UKA
. bu6nmoreka IIOK
4.1 DJ1eMEHTHI KBAHTOBOM OIITUKHA 6 https://m.eds0o.ru/7f41c97¢
4.2 CrpoeHue aToma 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97¢c
bubmuoreka [{OK
4.3 ATOMHOC 3/1pO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 brbmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 7
Pa3gen 6. OBOBIIAIOILIEE IOBTOPEHUE

61 | O%obmmomes nostoperne ‘ g i edsoo uTHALGSTe
Hroro no pazgeny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

MMOYPOYHOE INNIAHUPOBAHHUE 10 KJIACC

Tema ypoka

KoanuecTBo 4yacoB
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Ne Hara DJIeKTpPOHHbIe U (POBbIE
n/n Bcero Kontpoabubie  Ipaxririeckite u3yuyeHusi oOpa3oBaTebHbIE
padoThI padoThI
pecypcsbl

1 ®usuka — Hayka o npupone. Hayunsie 1 Bu6mumoteka [JOK
METO/IbI IO3HAHHS OKPYKAIOLIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popMupoBaHuu

2 COBPEMEHHOM i)ayqﬂoﬁ Kq;pIT)I/IHII,)I MHpa, B 1 bubnrorexa LIOK

. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEIbHOCTH JIOIEU
MexaHnueckoe JBUKECHUE.

3 OTHOCHUTENIBHOCTH MEXaHUYECKOTO 1 bubmuoreka [{OK
nBrokenus. [lepemernenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 Bbu6moreka [JOK
JBVKECHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe najeHue. Y CKopeHue 1 bubnmnorexa [JOK
CcBOOOIHOTO MaACHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonnHelinoe nBuxeHue. J[BrxeHue 1 bubmmnoreka [HOK
MaTepUabHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun otHOCcUTENbHOCTH [ anumnes.

8 I/IgepIIIII/IaJ'II)HBIG cucreMsl orcuera. [lepBoiii 1 bubmmorexa LIOK

https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca Tena. Cuna. [IpuHuun cynepno3uuuu
9 cui. Bropoit 3akoH HII):IOTIiHa ;3]1;1 P ) 1 bubmorexa HOK
B https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKH

10 Tpernii 3akoH HbIOTOHA [UIs1 MaTE€pUAIIBHBIX 1 bubmuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMUpHOTO TsiroteHus. Cuna 1 bubnuotexa [JOK

TAXKCCTH. HepBaﬂ KOCMHYECKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00
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bubnunoreka LIOK

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.eds0o.ru/ff0c3e18
Cuia tpenus. Koagpduument tpenus. Cuia
13 COHpOTEIBJ'IeHI/IH Hp(ll)/l(bI[BI/I)KeHI/II/IID Tea B bubnrorexa LIOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WIN ra3e
[ToctynaTenbHOE U BpanareabHOE
14 JBIKEHHE a0COIIOTHO TBEPIOTO Tea. bub6nmoreka [IOK
MowmeHT custbl. [Tnedo cuibl. Y ciaoBust https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTO Tela
NMiynec MmaTepuallbHONM TOYKHU, CUCTEMBI
15 MaTepUalIbHbIX TOYEK. MIMITyIbC ChIIbL. bubnuorexa [IOK
3aKkoH COXpaHEHHs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabora u moutHOCTH critbl. Kunernuaeckas
16 JHEPTHs MaTepuaaIbHON ToukH. Teopema 00 brbmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUu
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEprus ynpyro aeopMUpPOBaHHOMN bubmmnoreka HOK
npykuHbl. [loTeHIIMATbHAS SHEPTHS TeTa https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMIIU
[ToTeHuManbHbIE U HEMOTEHIUAIBHBIE CUJIBI.
CBs13b pabOTHI HEMTOTEHITUATBHBIX CHUJI C
18 H3MeHepHHeM MexaHqugKoﬁ SHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUUYECKOM dHEpPrun
JlabopaTtopHas pabota «lccnenoBanue
19 CBSI3H pabOThI CUJIBI C U3MEHEHHEM

MEXaHUYECKOI 3HEepPTUHU Tesla Ha IpUMepe
PacCTSKEHUS PE3NHOBOTO KIyTa»
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20

KonrtponsHas pabora o Teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE)

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c4b74

21

22

23

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Moiesu CTpOCHUS ra3oB,
KHUAKOCTEH U TBEPABIX TEJ

Macca monekyn. KonuuecTBo BemecTsa.
[Tocrosinnas ABoraapo

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?

24

25

26

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Lienscus

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AbcoumoTHas TeMIiepaTypa Kak Mepa
CpPEIHEH KUHETUYECKON SHEPTUU ABUKEHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Krnaneiipona

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabdora «MccnenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpamMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

I/I30HpOHCCCH B UACAJIbHOM Ia3€¢ U Ux
Fpa(l)I/ILICCKOC MMpeaACTaBJICHUC

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss dHEeprus TepMOJUHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.
KonugecTBo TemioTs! u padora.
BryTpeHHss dHeprus 0THOATOMHOIO
HJIeaIbHOTIO Ta3a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952
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bubnunoreka LIOK

31 Buer rennonepesiain https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEMIOEMKOCTH BEIIECTBA.
32 K(I:)[nnquTBo TETJIOTHI TIPH Tlelfmonepenaqe. bubnrorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIl TIpolecc
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubmuorexa [JOK
[IPUMEHCHHE K H30IMPOIIECCaM https://m.edsoo.ru/ffOc5efc
34 Heo6paTuMocTs npo1eccoB B MpUpoe. Bu6mumoteka [JOK
Bropoii 3ak0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteus u KIIJ TenmoBoi bu6nmoreka LIOK
MalInHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
37 DKoorn4YecKre mpoodIeMbl
TEIUIOOHEPTeTHKHI
38 O6o6matomuii ypok «MomnekysipHas bu6nmorexa LIOK
¢uznka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 <<M01;1I;Kynﬂszs[ ¢u3uka. OCHOBBI bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmmnoreka HOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCUTENbHAS BIAKHOCTh bubnmnorexa [JOK
BO3yxa. HachlmeHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckne u
42 amop(HbIe Tesna. AHU30TPONHS CBOWCTB bubmuoreka [IOK
KpUCTaIOB. JKuaKue KpUCTaIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [TnaBnenue u Kpuctaum3anus. Y aeibHast but6mmoreka [IOK

TCIJIOTA IJIaBJICHUA. CY6J'II/IME[I_[I/I$I

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5c36
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
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubnunoreka LIOK

44 YpaBHEHHE TEIIOBOTO OamaHca https://m.eds0o.ru/ff0c6820
45 DJIeKTpuU3anus TeJl. DJICKTPUUECKUH 3apsi. bubmuorexa [JOK
JlBa BH/a SJIEKTPHUECKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
IIpoBOAHMKH, TUAICKTPUKU U
46 H:HYHITOBOI[HI/?KI/I. 3aK(I:H COXpaHEHUs bubnrorexa LIOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumoneiictBue 3apsiioB. 3akoH Kyiona. Bu6mumoteka [JOK
ToueuHblil 37€KTpUYCCKUI 3apsi https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTD 9J€KTPUYECKOTO MOJIS.
48 Hpnlsmnn cynepn03nmfn ANMEKTPUUECKUX Bubmmorexa LIOK
o . https://m.edsoo.ru/ff0c6df2
nioJiel. JInHuu HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCcTaTuYeCcKOro moJsl. bubnnorexa [JOK
ITorenuuan. Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOIHUMKY M TUIJICKTPUKH B
50 BHI;KTpI(l)CTaTI/I‘-IiKOM nolee. brbmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlsnexkTpudeckasi MPOHUIIAEMOCTh
N bubmuorexka [IOK
>1 dneKTpodmKocts. Konercarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpa. bubnmnorexa [JOK
DHeprus 3apsHKEHHOTO KOHIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa”
[TpuHIMTT NEWCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMMPOBAIBLHOTO amnmnapara,
CTPYHHOTI'O IMIPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHHe FIEKTPOonpuOopoB
DNEeKTPUUECKUN TOK, YCIOBUS €T0
55 cymectBoBaHus. [locrossaabIN TOK. CHita

toka. Hanpsbxenue. Conporupnenue. 3aKkoH
Oma 151 ygacTKa 1enu



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

[TocnenoBarenbHOE, MapAJLIEIBHOE,
CMEIIaHHOE COEUHEHNE TPOBOIHUKOB.
Jlaboparopuas pabora «3ydeHne
CMEIIaHHOTO COCIMHECHUSI PE3UCTOPOBY

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxxoyns-Jlenua

3akon OMa 1Sl TOJTHOM (3aMKHYTOH )
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne DJ1C ucToyHNKa TOKa U €ro
BHYTPEHHETO COIPOTHUBIICHUSD)

DneKTpOHHAs TPOBOJAUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXITpOBOJIUMOCTh

OnexTpuuecKkuil TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

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

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

61

[TonynpoBoaHUKH, UX COOCTBEHHAs U
IpUMecHas npoBogumMocTsb. CBoiicTBa p—N-
nepexoza. [loxynpoBoHUKOBBIE TPUOOPEI

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTpUUECKUN TOK B pacTBOpax U
pacriaBax JIeKTPOJIUTOB.
DNEeKTpOTUTHYECKAs JTUCCOIHAIIHSI.
DNeKTpon3

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c82ba

63

64

DNEeKTpUYECKHUM TOK B raszax.
CaMOCTOSTEILHEIA U HECAMOCTOSITEILHEBIN
paszpsa. Monnus. [1nazma

DneKkTpudecKkue npudopsl U yCTpoicTBa U

HUX NPAKTUICCKOC MPUMCHCHUC. HpaBI/ma
TEXHUKH 0€30IaCHOCTH

but6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c86fc



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
https://m.edsoo.ru/ff0c86fc

bubnunoreka LIOK

65 0606 i 3 1
OPIIAOTIIL YpOI «SICKTPOMTHAMHIA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«2nektpocratuka. [locTostHHBIN bubmuorexa [{OK
66 . 1 1
JIEKTPUUECKUIT TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepubiil ypok. KonTpoasHas pabora 1mo 1 bubmuorexa [IOK
Teme "DiekTpoauHaMuKa' https://m.edsoo.ru/ff0c8c56
68 PesepBHEIi ypok. O000MIa0OmMuUN ypoK 1o 1 bubmmoreka [JOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOT'PAMME
11 KJIACC
N KosnyecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoka Kontpoabubie  IIpakTHueckue oGpa3oBare/bHbIe
n/n Bceero H3Y4YeHH S
padoTbI padoThI pecypchl
[TocTossHHBIE MArHUTHI U UX
B3auMozeiicTere. MaruutHoe nose. Bekrop bubmmnoreka HOK
1 . . 1
MarHUTHOW MHAYKIUH. JINHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
, | e |
petena. A https://m.edsoo.ru/ffOc98fe
MIPOBOJTHUKOB C TOKOM
JlaGopatopHas pabora «3yuenue bubmuortexa [IOK
3 1 1
MarHUTHOTO TOJIS KaTyIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
4 JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOTHUK 1 1 bubnuotexa [JOK

¢ TokoM. Cuna Amnepa. JlaboparopHas

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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pabora «MccnenoBanue neicTBUS
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha
JBIDKYIIYIOCS 3apsDKEHHYI0 JacTuily. Cuna
Jlopenua. Pa6ora cumnst Jlopenna

DneKkTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHuTHOW uHAykuuu. IJC
WHIYKIAW. 3aKOH 3JICKTPOMarHUTHOM
uHaykuuu Dapagest

JlaGopaTtopHast pabora «HcciaenoBanue
SIBIICHUS DJIEKTPOMATHUTHON WHAYKIIMH»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c9df4

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTG. fIBIEHUE CAaMOUHAYKIIUH.
O/1C caMOMHIyKIIMU. DHEPrUusi MAarHUTHOTO
MOJIS KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE IOJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoiucTBa u ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
ANIEKTPOMATHUTBI, JIEKTPOABUTATEIIb,
YCKOPHUTENH 2JIEMEHTAPHBIX YACTHIL,
UHIYKIUOHHAs [1eYb

10

11

O6o06maromuii ypok «MaraHutHoe mose.
3J'I€KTpOMaFHI/ITHa$I I/IHJI}’KHI/ISI»

KOHTpOJ’IBHaH pa60Ta mo TeMe «MarHuTHoe
ITOJIC. SHCKTpOMaI‘HI/ITHaSI HHAYKOUSI»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

bubnmorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOgHBIE MEXaHNYECKME KOJIEOaHMS.
["apmoHmMUeckre KoneOanus. Y paBHEHUE
rapMoHH4YecKux konebanuii. [IpeBpamienue
SHEPTUU

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabora «HcciaenoBanue
3aBUCUMOCTH TIEPHOJIa MATBIX KOJICOaHUI



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

16

17

T'py3a Ha HUTH OT AJIMHBI HUTU U MACChBL

rpy3a»
Koneb6arenbupiii KOHTYp. CBOOOHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUS B
U/IeaTbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaNOrus MEXy MEXaHUYCCKUMH U
AJIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPruu B U/I€aJIbHOM KOJIe0aTeIbHOM
KOHTYpEe

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarIiux
KOJIEOAHHUSIX. BBIHY)KIIGHHBIe MCXaHHUYCCKUC
koneOanus. Pe3onanc. BBIHY)KIIGHHLIC
QJICKTPOMAaruanuTHLIC KoJeOaHus

[lepemennsbiit Tok. CHHYCOMIATIBHBIN
MepEMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO
TOKA. AMIUTUTYAHOE U JEHCTBYIOLEE
3HAYEHHUE CUJIbI TOKA U HATIPSKEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0ch820

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbhb86

bubnuoreka [{OK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. IIpousBoacTBo, nepenaya
U TIOTpeOIeHNEe AIEKTPUUECKOM SHEePTUn

19

20

21

VYCeTpoicTBO U MPAKTHYECKOE IPUMEHEHHE
AIIEKTPUYECKOTO 3BOHKA, FeHepaTopa
NEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay

DKOJIOTUYECKUE PUCKHU ITPU MPOU3BOJICTBE
anekTposneprun. Kynbrypa ucnoib30BaHust
3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU

MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxopocts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsle U TPOIOJIbHBIE BOIHBI

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcca54



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
https://m.edsoo.ru/ff0cca54

3Byk. CKOpOCTb 3ByKa. | pOMKOCTH 3BYyKa.

bubnunoteka LIOK

22 Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DJIEKTPOMAarHMTHbBIC BOJIHBI, UX CBOMCTBA U bubmuorexa [JOK
ckopocTh. [lIkana 3JeKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIBI PATUOCBSI3U U TEJICBUICHHUS.
PasButue cpencts cszu. Paguonoxamms
o5 Kontponsnas padora «Konebanus u Bu6muoteka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonnHETHOE pacIpOCTpaHEHNE CBETA B
26 O,II[)HOpO,HHOﬁ cpe;::. T(E)qetfli)blﬁ UCTOYHUK bubmmorexa [IOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxkeHue cBeta. 3aKOHbBI OTPAKEHUS
27 CBCI’)I“a. [TocTpoenue H306pa>Ke§1/n71 B bubmrorexa LIOK
https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKaje
[Ipenomiuenue ceera. [lonHoe BHyTpeHHEe
28 OTI:)a)KeHI/Ie. [IpenenpHBIN yroi H}(I)JII;IOFO brbmmorexa LIOK
https://m.edsoo.ru/ffOcd7{6
BHYTPEHHET0 OTPAKECHUS
JlabopaTtopHas pabota «3mepeHue bubmuoreka [IOK
29
NIOKa3aTess MPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne n3o0paxxeHuil B TUH3E.
30 ®opmyna TOHI:<OI>'I JIMH3BI. Sp’BeaneHI/Ie Bubmmorexa IOK
https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlaboparopHas pabota «MccrnenoBanue
CBOICTB M300paKEHUH B IMH3AX)
Hucnepcus ceeta. CloKHBIN cocTaB 6€10ro
32 cgerta. [[Ber. JlaboparopHas paboTa
«Habmonenne aucnepcun cBeTay
33 WnTepdepennus ceera. udpakuus cera. bubmuoteka [IOK

JudpaxknuonHas pemeérka

https://m.edsoo.ru/ffOced22



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
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

HOHGpe‘-IHOCTI: CBCTOBBIX BOJIH.

bubnunoteka LIOK

34 [Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 Onruueckue mpuOOpHl M YCTPOMCTBA U
YCJIOBHS MX 0€3011aCHOTO TPUMEHEHUS
I"'paHu1ibl MPUMEHUMOCTH KJIACCUUECKOM
36 szaHI]/_IIKI/I. %OCTYJ'IaTLI crenuaIbHOI bubmorexa OK
https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIHLHOCTH
OTHOCHUTEBLHOCTh OJHOBPEMEHHOCTH.
37 3amenieHue BpeMeHi[/I u CIZ)KpameHne bubmmorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHEPrus ¥ UMITYJIbC PEISTUBHUCTCKON
38 IIaCTI:I)/IIIBI. CB$I3I)y Macfm C DHEprueu u bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Kontponbnas pabota «Ontuka. OCHOBBI bubnnoreka [JOK
39 .
CIENHAaTbHON TEOPUH OTHOCHTEIHHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyia [Inanka. Dueprus u Bbu6mmoteka [IOK
UMITyJIbC HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue Gorodddexra. bubmuoreka [IOK
Omeitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorpdekra. YpaBHEeHHE
42 9171HLHTeI(7II)Ha L[H(I:{(b(bOToa(p(geKTa. «KpacHas Bubmmorexa IOK
https://m.edsoo.ru/ff0d015e
rparumay gororpdexra
43 Hasnenue ceera. OnbitTel [1. H. JIeOenena. bubnuoreka [{OK
XuMuyeckoe JeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiucTBa U NPaKTUYECKOe
44 npuMeHeHue: (oTorNeMeHT, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3amau no reMe « IJI€EMEHTEI bu6nunorexa LIOK

KBAHTOBOU OIITUKN

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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Mogens atoma Tomcona. OmBITEI

46 Pesepdopna mo paccessHHIO 0-9aCTHIL. buomoreia LIOK
https://m.edsoo.ru/ff0d091a
ILtanerapHast Moaenp aroMa
bu6numoreka [IOK

4 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GoTOHOB MPU

48 nepeyxoz[e aToma C O;Ij{oro y(ioBHﬂ BHGII:FI/II/I bubnrorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ha pyroil. Bunel criekTpos
BonnHoBsIe cBoMcTBa yacTul. BoiHbl e
bpoins. KopnyckynsspHO-BOIHOBOM Bbu6mmoteka [JOK

49
nyanu3M. CIIOHTaHHOE ¥ BBIHYKIIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITyuyeHue
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI

50 PeseI;q)opﬂE r)llo OTIPE/ICIICHUIO COCTaBa bubmorexa LIOK

https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3TYUYCHHS
CgoiictBa anb(da-, 6era-, raMmma-u3IydCHUS.

51 BnusiHne painoakTUBHOCTH Ha )KUBbIE
OpTaHU3MBI
OTkpsITHE TPOTOHA U HEWTpoHA. VI30TOMEI.

59 Anbda-pacnaa. DNeKTPOHHBINA U bubmuoteka [IOK
NO3UTPOHHBIN OeTa-pacmai. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
DHeprusi CBSI31 HYKJIOHOB B sizipe. SlepHbIe
peakuuu. Saepusiit peaktop. [Ipobiemsl, bubmuoteka [IOK

53
NEePCHEKTUBBI, SKOJIOTUYECKHUE aCTIEKThI https://m.edsoo.ru/ff0d1356
AJIEPHOMN SHEPreTUKH
DnemMeHTapHbIe YacTUllbl. OTKpPHITHE

54 no3UTpoHa. MeToabl HaOMOACHUS U bubmuoteka [IOK

PETUCTPALIMU HIEMEHTAPHBIX YaCTHII.
Kpyrnsiii cron «@yHaaMeHTaIbHbIE

https://m.edsoo.ru/ff0d0e38
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55

56

B3anMojeiicTBus. EquHCTBO (hm3mueckoi
KapTUHBI MUPa»
Bun 3Bé3mH0T0 HebOa. Co3Be3aus, sipKue

3BE3/1bl, INIAHETHI, UX BHIMMOE JIBHKEHHE.
Conneunas cucrema

Conuue. ConHeunast akTUBHOCTD.
Uctounuk sueprun CosHia v 3BE311

57

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3 1Bl IIIaBHOH ITOCIICI0BATEIIHHOCTH.
BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMEHHbIE MPEJICTABICHUS O
MPOUCXOXKICHUU U 3BOJoIMU CoJiHIIa U
3BE3T

58

Muneunsiii [1yTe — Hama ['anakTuxa.
[Tonoxenue u auxenue ConHia B
lanaktuke. I'amaktuku. YEpHbIE NBIPHI B
A/ipax rajlakTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonwuioro B3peiBa. PennkroBoe u3inyuyeHue.
Meraranaktuka

60

61

Hepemennsie npob6ieMbl aCTpOHOMUU

KonrtpomnbHas pabota «D1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

62

O6o0matomuii ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COIUATBHON U
ITUYECKOH cdepax NesaTeTbHOCTH YeTOBeKa

63

O6o06matomuii ypok. Pons u mecto Gpuzuku
Y aCTPOHOMUH B COBPEMEHHOMN HAyYHOUN
KapTHUHE MHUpa




O6o6marmuii ypok. Pons ¢puznyeckoit

64 TEOpHH B (HOPMUPOBAHHUU NIPEICTABICHUN O 1
¢du3nueckoil kapTHHE MHUpa
O6o06maromuii ypok. Mecto ¢pusudeckoit
65 KapTUHBI MUpPa B 00ILEM psay 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJE
66 Pe3epBHbIil ypok. MarHuTHOE MoJIE. 1
OJeKTpOMarHuTHasi UHIYKLUs
67 Pesepsublit ypok. Ontuka. OCHOBBI 1
CrelHanbHOM TEOPUH OTHOCUTEIBHOCTH
68 Pesepnbiit ypok. KBanroBas ¢puzuka. 1 Bu6mmoteka [JOK
DJIeMEHTBI aCTPOHOMHUHU M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon penakmuei [MapdentseBoit H.A.,

AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

1. l'opnoa JI.A. COopHHK 3a/1a4 110 (PUBHKE: MIEKTPOCTATHKA.
10-11 kmaccsl. M.: BAKO.

2. KontponpHo-u3mepurtenbupie MmaTepraibl. ®usuka. 10 knacc /
Cocrt. H.H. 3opun. M.: BAKO.

3. Coopnuk 3anad no ¢usuke. 10—11 xmaccel / ABT.-COCT.

E.I'. MockoBkuna, B.A. Bonkos. M.: BAKO.

4. TectoBble 3afanus MO (PU3MKE B PUCYHKAX U UEPTEkKaX.

10-11 knaccst / Coct. JI.A. I'opnoa. M.: BAKO.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1. DneKTpOHHOE MPUIIOKEeHUE K yueOHuKy Www.drofa.ru

2. https://resh.edu.ru - Poccuiickas 37€KTpOHHAs IIKOJIA

3. https://uchi.ru/- Yuau.py

4. https://edu.skysmart.ru - uatepakTuBHas paboyas TeTpaab SKy

smart



