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INOACHUTEJIbBHASA 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€ToM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOro
npenvera «®Du3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIOUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

CogepxaHue mporpaMMbl 1Mo (U3MKE HaMpaBlIeHO Ha (OPMHpPOBAHHE ECTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa oOyuaroumuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMMa no ¢usnuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyEeMbIM JTUYHOCTHBIM, MPEIMETHBIM U MeTanpeIMeTHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKM HAa YPOBHE CPEIHET0 OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e IUJIAaHUpPYEMbIEC PE3YNbTAaThl OCBOEHHUS Kypca (pu3MKu Ha 6a30BOM YPOBHE, B TOM 4YHCIIE
MpeIMETHBIC PE3yAbTAThI MO T0JIaM O0yUYEHUS;
e conepkaHue yueOHoro npeamera «Duznkay 1o rogaM o0ydeHusl.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpeE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHWe U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydenune Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBIH METO/1 MO3HAHUS TIPU BBIOJHEHUH UMHU YYEOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca pu3uku y1si ypOBHS CpeaHETO OOIIEro oOpa3oBaHUsl MOJOXKEH Pl UICH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHITUIIBI €r0 TTOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC ABISETCA JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUY ¢ HEell MaTepuai Kypca (PU3UKH OObEUHEH BOKPYT
¢usnueckux Teopwil. Bemymum B Kypce sBisercs (OpPMHpPOBAHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.



Hoes cymanumapuzayuu. E€ peanusanus mpenrnoyaraeT UCMOIb30BaHUE T'YMaHUTAPHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMH M 3KOJIOTMUECKUMU IIPOOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc GU3uMKu npemnonaraeT 3HakoOMCTBO C ITUPOKUM
KPYroM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes IKonocuzayuu pealIu3yercsa IOCPECACTBOM BBCACHHA OJOJIEMCHTOB COICpKaHU:,
MOCBSAIIEHHBIX YKOJIOTHUSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TGXHOHOFHﬁ, a TaKXe O6CY}K,I[6HI/IH HpO6J'IeM PanruOHAJIbHOI'O ITPHUPOJ0ITOJIB30BAHUA U
AKOJIOTMYECKOM 0€30IaCHOCTH.

CTep)KHEeBBIMU 3JIEMEHTaMH Kypca (pU3WKH Ha ypOBHE CpelHero oOmiero odpazoBaHUs
SBISIOTCS (u3uUeckue Teopur ((HOpMHUpPOBAHWE NPEICTABICHUH O CTPYKTYypE MOCTPOCHHUS
dbuznyeckoil Teopuu, poilu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
MNpEACTaBJICHUAX O IPUPOAC, I'paHHULAX NPHUMCHUMOCTH TeOprI, JJIs1 OIIMCaHUuA €CTCCTBCHHO-
HAYYHBIX SBJICHHUH U IPOIIECCOB).

CucTeMHO-IeATEIbHOCTHBIN MOAX0 B Kypce (DU3UKU peann3yercs Mpexae BCero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JeSATeIbHOCTH oOydatonuxcs. J{ius 6a30Boro ypoBHsS Kypca
(GU3UKKU — ITO UCMOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOPHBIX padoT,
MPOBOAMMBIX JJIT KOHTPOJS W OIEHKH, OCYIIECTBIISICTCS YJYaCTHHKaAMH 00pa30oBaTEIbHOTO
mpolecca UCXo/1 U3 0COOCHHOCTEH TIaHUPOBAHMS U OCHaleHus kabunera gusuku. [Ipu aTom
oOecnieunBaeTcs OBJAJCHHE OOYYAIOUIMMHCS YMEHMSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
WCCIICIOBAHMS 3aBHUCHUMOCTEH (DU3MYECKHX BEIWYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPCATIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHME yJenseTcs pelieHn0 pacu€THBIX U KaueCTBEHHBIX 3an1ad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1aui C SIBHO 3aJJaHHOM (PU3NYECKON MOJIEINbIO,
MO3BOJIAIONIME MPUMEHSATh U3YUYEHHBbIE 3aKOHBl M 3aKOHOMEpPHOCTH Kak M3 OJHOTO paszeina
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 Pa3HBIX pa3zaeioB. [ KaueCTBEHHBIX 3a7a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (PU3MYECKUX SBICHMM U MPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAETH A CUTYyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ T1pedoBanusmMu PI'OC COO k MarepualbHO-TEXHUYECKOMY
oOecrieueHHI0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YpOBHE CpPETHETO
oOrmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOrO KaOuHeTa (PM3MKU WK B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYyYHOTro LKKIIa. B xabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00OPATOPHOE 00OPYOBAHUE JUISI BBITIOJHEHUS YKa3aHHBIX
B INporpamMme 1o (HU3MKE YYEHHUYECKHX MpPAKTUYeCKuX paboT U JIeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpaniMoHHOE  00OpyJIOBaHHe (QOPMHUPYETCSI B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBbHON JOCTaTOYHOCTU M 00ECHEeYMBAET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Mo
du3MKe KIIOYEBBIX JEMOHCTpAIU [Jisi UCCICJOBAHMS HM3y4aeMbBIX SIBICHHH W TPOIIECCOB,
SMIIUPHUUECKUX U (PYHAAMEHTaIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUI.



JlabopaTopHoe o0OopynoBaHWE IJIsi YUYEHWUYECKHX MPAKTUYCCKUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIIEYMBACTCS B Pacyére OJHOTO KOMIUIEKTA Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJIOBAaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BaHUHM aHAJIOTOBBIX W HMU(QPOBBIX NMPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUC HU(POBBIX TA0OPATOPHIA.

OCHOBHBIMU TIETISIMU U3Y4YEHUs (PU3UKU B 00IIEM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHHE HUHTEpeCa U CTPEeMJICHHS OOYYaloIUXCsi K HaydyHOMY M3YYCHHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TIPEACTABICHUH O HAyyHOM METOJAE TMO3HaHHS W  (opMupoBaHHE
UCCIIEN0BATEIBCKOIO OTHOLICHUS K OKPYKAIOIIMUM SIBJICHUSAM;

e (opmMHupoBaHME HAYYHOTO MHMPOBO33PEHMS KaK pe3ysbTara M3Y4YEHHUs] OCHOB CTPOCHUS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUN OOBSICHATH SBJICHUS C UCIIONB30BaHUEM (PU3MUECKUX 3HAHUU H
Hay4HBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE NPENCTABICHUA O PONH (PU3MKH JUISI Pa3BUTHUSI APYTHX €CTECTBEHHBIX
HayK, TCXHUKU U TEXHOJOTHUH.

Joctuxenne 3THX Lejei oOecrnednBaeTcs PpeHIeHHEeM CIEAYIOIUX 3agad B Ipoliecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o01iero oopa3oBaHus:

e TPHOOPETCHHE CHCTEMbl 3HAHMK 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJIEKYJSIPHYIO (U3HUKY, SIEKTPOJIUHAMHKY, KBAHTOBYIO
(bU3HKY U DTIEMEHTHI aCTPOPU3UKH;

e (¢GopMHpOBaHHE YMEHHH TMPUMEHATh TEOPETUYECKHE 3HAHHUS Uil  OOBICHEHUS
buznyecKkux SBJICHUM B TPUPOJE U JUIA TNPUHATHS MPAKTHUYECKUX pEIIeHUN B
MMOBCEAHEBHOM XKU3HU;

e  OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHbIX 33]a4 C SIBHO 33JJaHHON (PU3NYECKOI MOJIEINbIO,
3a/7a4, TMOAPA3yMEBAIONIUX  CAMOCTOSTEIBLHOE CO3MaHHEe  (U3MUECKOM  MOJIEINH,
aJICKBaTHOW YCJIOBUSM 3aJ1a4u;

e TIOHMMaHUE (PU3NYECKHX OCHOB W TMPUHIIMIIOB JACHCTBUSA TEXHHYECKUX YCTPONCTB M
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIMSAHUS Ha OKPYKAIOLIYIO CPENY;

e OBJIAJICHUE METOJIaMU CaMOCTOATEILHOTO TUIAHUPOBAHUS W TPOBEACHUS (PU3MUYECKUX
HKCMIEPUMEHTOB, aHAIN3a U UHTEPIPETAIMA HHPOPMAIIIH, ONpEeIeTIeHHs JOCTOBEPHOCTH
MOJTYYEHHOr 0 PEe3yibTaTa;

e CO3JIaHUE YCJIOBUW Uil Pa3BUTHS YMEHHUH NPOEKTHO-UCCIEI0BATEIbCKON, TBOPUYECKON
JIeSITETLHOCTH.

Ha wusyuenue ¢usukum (6a30BBI ypOBEHb) Ha YPOBHE CpEIHEro 00Imero oOpa3oBaHUS
orBojuTcs 136 yacos: B 10 kitacce — 68 yaco (2 yaca B Hezento), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJI0).

[Ipennaraemslii B mporpamme 1o (pu3MKe nepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX PadoT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YUYMTENb JeJIaeT BBIOOp MIpOBEIeHHs J1a00paTOpHBIX padboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuXcsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®Puzuka n METOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupozae. Hayunsle mMeTonbl mo3HaHUsA OKpyKaroumero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCe TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MOI[GJ'II/IpOBaHI/IC (1)I/I3I/I‘I€CKI/IX SIBJICHUHN H IMpouecCCoOB. HaquLIe rurnoTe3bl. OU3NYECcKHUe
3aKOHBI 1 TCOPHHU. rpaHI/II_IBI MMPUMCHUMOCTHU (1)I/IBI/I‘ICCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBHA.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
IPAKTUYECKOMN JEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHazorosble U IU(PPOBbIE U3MEPUTENIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe paBmkeHHE. OTHOCUTENIBHOCTb MEXAHMUYECKOro JBmkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepememnienue, CKOpoCTh (CpelnHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpPEHHE

MaTepI/IaJ'II)HOI\/'I TOYKH, UX NPOCKIOHWHN HAa OCH CUCTCMbI KOOpAWHAT. CrnoxeHue nepeMemeHHﬁ n
CJIOKCHHC CKOpOCTCﬁ.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpSIMOJIMHEHHOe IBMkeHue. ['paduku 3aBUCMMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, ITyTH U NEPEMEIICHHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBoboaHOe maieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe nBuxkeHue. JIBH)KEHHE MAaTEpUAlIbHOM TOYKH II0 OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKOpocTh. Ilepuon u
yacToTra oOpaieHus. LleHTpocTpeMUuTebHOE YCKOPEHHE.



TexHuueckue YCTpOHCTBA M MPAKTUUYECKOE TMPUMEHEHHUE: CIHUIOMETP, JBUKCHHE
CHApSJIOB, LIETIHbIE U PEMEHHbIE TIepeayu.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK IBHKCHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpOoIeHHOTr0 O] YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepeHune yckopeHus cBOOOAHOIO NaJACHHUS.

Hanpasienue cKkOpoCTH IIPU IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3y4yeHrne HEpaBHOMEPHOIO ABUKEHHUS C LIENBIO OIIPEIEICHUS] MTHOBEHHOM CKOPOCTH.

HccenenoBanue  COOTHOLIEHMS — MEXAY — IyTSAMH,  NPOMACHHBIMM  TEJIOM 324
IIOCJICZIOBATENIbHBIE PABHBIC IIPOMEXKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBW)XCHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuauun otHocurensHOCTH [Manunes. [lepseiit 3akoH HeroToHa. MIHEpumansHble CUCTEMBI
oTCcuéTa.

Macca Ttena. Cwuia. IlpuHuun cynepno3uuuu cwi. Btopoir 3akoH HeroTona st
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA [I71s1 MaTepHalIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsoxectu. [lepBas kKocmMuyeckas CKOpOCTb.

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

Tpenune. Buasl TpeHus: (mMokosi, ckoibxeHus, kadeHus). Cuna Tpenms. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIECHUS
IIpY JBU>KEHUU TEJIa B )KUJIKOCTH WJIU Tas3e.

HOCTyrIaTCJ'IBHOC " BpalllaTCIIbHOC ABUXKCHUC a0COJIFOTHO TBép,Z[OI‘ O TCJa.

MoOMEHT cHIIBl OTHOCHUTENBHO OCU BpauleHus. [lnedo cumibl. YcimoBus paBHOBECHs
TBEPJIOTO TeENA.



Texamueckne YCTPOﬁCTBa N IMPAKTUYCCKOC IMPUMCHCHHUC. IMOAIINITHUKH, AOBHXKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHe Macc B3aUMOJEHCTBYIOIUX Tell.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.
HeBecomocts. Bec Tena npu yckopeHHOM NMOABEME U Na/ICHUH.
CpaBHeHUE CUJI TPEHUS TIOKOS, KaU€HHsI U CKOJIb)KEHHUS.
VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3ydeHue ABMKEeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPY)XKHHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.
Tema 3. 3akoHbl cOXpaneHusn ¢ MexaHukKe

I/IMHYJ'IBC MaTepI/IaHBHOﬁ TOYKHU (Tena), CUCTCMbI MaTCPUAJIbHBIX TOYCK. I/IMHyJ'IBC CHJIBI U
HN3MCHCHUEC UMITYJIbCA TCJIA. 3aKkoH COXpPAaHCHUSA UMITYJIbCA. PeakTuBHOE NBHKCHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernyeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOM
SHEPTHH.

[TorenunanbHas sHeprus. [loTeHManbHas sHeprus ynpyro AepopMUPOBaHHON IPYKUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

IloTenumanbHble U HENOTCHUMAIbHBIC CHIIBI. CBs13b pa6OTbI HCIMOTCHUHMAJIBHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM OHCPIrun CUCTEMBI TCII. 3aKkoH COXpPAaHCHUMA MEXaHUYIeCKOM OHECPIHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.



TexHUuYeckre YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexox moTeHIIMATLHON SHEPTUM B KHHETHYECKYIO U 00PATHO.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yyenue abOCONIOTHO HEYHNPYroro yaapa ¢ IOMOIIBIO ABYX OJIMHAKOBBIX HHUTSIHBIX
MAaSITHUKOB.

HccrnenoBannue CBs3H pa6OTI)I CHJIBI C HM3MCHCHHEM MEXaHUYECKOM OHCPIruM TCJjia Ha
MMpUMEPEC PACTKCHUA PC3UHOBOI'O KT'yTa.

Pasnen 3. Mousekyasipaast pu3nka u TepMOAUHAMHKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE MTOJIOKEHUS MOJIEKYIIIPHO-KMHETUYECKOW TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS U B3aUMOJICHCTBUS UYACTHIL
BelecTBa. Mojenu CTpOEHHUs Ta30B, >KHAKOCTEM M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojeieil. Macca u pa3mepbl Mojekyn. KoaumdecTBo BemiecTsa.
[TocrossHHast ABorazpo.

TermoBoe paBHoBecue. Temnepatypa u e€ uzamepenue. lllkana remneparyp Lenbcus.

Mogenp uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKONW TEOPHH
uaeanpHOr0 ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpelHed KHHETHYeCKOW OSHepruu
TEIUIOBOrO JBWKEHHMs dactul ra3a. lllkama temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanbroHa. M3omporecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. [ paduieckoe mpencTaBieHne U30mpoIecCcoB: U30TeEpMa,
u30Xxopa, n3odapa.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEL, OKa3bIBAIONINE JAUCKPETHOE CTpOEHWE BemecTBa, Qororpaduu  MoOJIEKyI
OPraHUYEeCKUX COCTUHECHUH.

OmnbiTel 10 AU Gy3un KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBH)KCHUS.



Mognens onbita lTepHa.

OHBITBI, JOKA3bIBAKOIIINEC CYH_IGCTBOBaHI/Ie Me)I(MOJIeKyJISIpHOI‘O BSaHMOHeﬁCTBHH.
Mogenb, WITIOCTPUPYIOLIAs PUPOJTY J1aBJICHUS ra3a Ha CTEHKHU COCY/a.

OnBIThL, WJUTIOCTPUPYIOILIME YPABHEHUE COCTOSIHUS UJI€aTbHOTO Ta3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHHil o00BbEMa
KOMHATBI, IaBJIEHUS U TEMIIEPATypbl BO3AyXa B HEW.

HccnenoBaHue 3aBUCMMOCTH MEXy [TapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoannaMmuyeckasi cuctemMa. BHYTpEHHSIsI SHeprus TEpPMOAMHAMMYECKON CHCTEMbI U
crocoObl e€ n3MmeHeHus. KonudecTBo TerioTsl U pabora. BHyTpeHHssI SHEprusi 0IHOATOMHOTO
U7eanbHOro raza. Buasl Teronepenadn: TeIIONPOBOAHOCT, KOHBEKIUS, U3ITy4eHUE. Y NeJbHas

TEINIOEMKOCTH BellecTBa. KOIM4eCcTBO TEIIOTHI IIpu TeruIonepeaauc.

[TonsitTue 00 agmabatHoM mpouecce. [lepBblii 3axkoH TepMmoauHamuKu. [IpumeHeHue
NIEPBOI0 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMOCTh TPO1IECCOB B MPUPOJIE.
TenoBeie MamuHbl. [IpyHIMIBI AelicTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus S3HEPTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeictust teruoBoit Mammuel. [ukn KapHo n

€ro KO3 QUIUEHT MMOJIE3HOTO AEHCTBHSI. DKOJOTHYECKHE MPOOIEMbI TEINIOHEPTETUKH.

TexHUYecKrne YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: JBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEW SHEpPruu Teja MpH COBEpUICHHH pPAaOOTHI: BBUIET MPOOKU U3
OYTBUIKM TOJI JIEHCTBHEM CKaTOr'0 BO3JyXa, HarpeBaHue 3(Qupa B JAaTyHHOU TpyOke MyTéM
TpeHus! (BUCOIEMOHCTPAIIHS).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JIBUTaTeJsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.



Tema 3. Azpezammnvie cocmoanusn eeugecmea. Dazoswvie nepexoonl

[TapooOpa3oBanue u koHAeHcanus. Vicnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQKHOCTh BO3Jyxa. HachlleHHbIH map. YaenbHas TeIuioTa mapooOpa3oBaHUs. 3aBHCHUMOCTh
TCMIICPATYPhbI KUIICHUA OT AAaBJICHUAA.

Teépmoe Teno. Kpucrammmyeckue u amophHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIOB.
Kunkue xpucramnsl. CoBpeMeHHble Marepuayibl. [lnaBneHue u Kpucramnuzauus. YJelbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuueckue YCTpOﬁCTBa H IIPAKTHYCCKOC IMPHUMCHCHHC: THI'POMETP H IICUXPOMCETDP,
KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuraioB, B TOM YHUCJIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOIUU.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBJICHHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGmonenve narpeBaHus ¥ TUTABJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.
JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

I/I3MepeHHe OTHOCHUTEIBbHOMN BIAKHOCTH BO3yXa.

Pasnen 4. DaekrpoanHaMuka
Tema 1. Dnexmpocmamuka

ONIeKTpu3anusa Tell. OJIEeKTpUYecKud 3apsia. JBa BHAAa SIEKTPUUYECKHX — 3apsJIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOJTYIPOBOJIHUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

B3aumonericteue 3apsnoB. 3akoH Kynona. TodeuHbI  3I€KTpUYECKM  3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHnmn cynepnosunuu
ANEKTPUYECKUX NoJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PaGora cmnm oanektpocrarnueckoro mons. [loreHnman. PasHOCTE  MOTEHITMAIOB.
[IpoBOIHUKY U AUBIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JIuaieKTpruieckas IpOHHUIIAeMOCTb.



OnekTpoéMKocTh. KoHaeHcaTtop. DNeKTpOEMKOCTh IIJIOCKOrO KOHAEHCATopa. DHEprus
3apsKEHHOT0 KOH/IEHCaTOopa.

TexHudeckue ycTpOMCTBa M IMPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOIN, 3JIEKTPOMETD,
AJIIEKTPOCTATUYECKAS 3aIlUTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB, KOHACHCATOP, KOMUPOBAIHHBIN
arnrmapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

VYCeTpoicTBO M MPUHITUIT AEHCTBUS SJIEKTPOMETPA.

BzaumopeiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TI0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allMTa.

I[I/IBJ'ICKTpI/IKI/I B SJICKTPOCTATUYICCKOM II0JIC.

3aBUCUMOCTh SHCKTPOéMKOCTI/I INIOCKOI'0  KOHJACHCAaTOpa OT IuIomaiad IIJIACTHH,
pacCTodHuA MCKAY HUMHU U ,Z[PISJ'IGKTpH‘lGCKOfI IMPOHUIaCMOCTHU.

DHeprus 3apsyKeHHOT0 KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKHUI TOK. YCJIOBUSI CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. McTouHMKHU TOKa.
Cuna toka. I[TocTOSIHHBIH TOK.

HaHp}I)KeHI/IC. 3akon Oma JJId ydacCTKa LICIIN.

SneKTqueCKoe COIIPOTUBJICHUC. YJIeJ'H)HOC COIIPOTHUBJICHUE BE€IICCTBA.
HOCJ’ICI[OB&TCJ'IBHOC, napajijieJibHOC, CMCIIAHHOC COCAMHCHUEC TPOBOJHHUKOB.

PaGora QJICKTPHUYICCKOI'0 TOKA. 3akoH I[)KOYJBI—.HCHLIEL MOIIHOCTB QJICKTPHUYCCKOTO TOKA.

ONEeKTpOABMKYIIasl CUJla U BHYTPEHHEE CONIPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH OMa 1is
MOJTHOM (3aMKHYTOH) a51eKTpruecKkoil enu. KopoTrkoe 3amMbIkaHUeE.

DIIEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAIIIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.



[TonynpoBonuuku. CoOcTBeHHass M NpPUMECHash MPOBOJUMOCTH TMOJIYIMPOBOIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPHUOOPHI.

DJIEKTpUYECKU TOK B pAacTBOpax M paciulaBaxX 3JCKTPOJUTOB. DJIEKTPOIMTHYECKAs
U CCOIUAIs. DIEKTPOIIU3.

OneKkTpuuecKkuil Tok B razax. CaMoCTOATEIbHBIM U HECAMOCTOSITENBHBIN pa3psaa. MoHus.
ITnasma.

TexHuueckre yCTpocTBa U MPaKTUUYECKOE TPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHMKH TOKa, »JJEKTPOHArpeBaTeibHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIC TPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAaKyyMHBIH  JHOA, TEPMHUCTOPBI H  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JMO/I, TAJIbBAHUKA.

Jlemoncmpayuu

I/I3MepeHHe CUJIbI TOKA W HAIIPSXKCHUHA.

3aBUCUMOCTh COIIPOTUBJICHUA HUWIMHAPHUYCCKHUX IIPOBOAHHUKOB OT JIMWHBI, ILJIOIOAAH
IMOIICPCUYHOI'0 CCUCHUA U MaTCpHaJla.

CwMmenranHoe COCIAUMHCHUC ITPOBOJHHUKOB.

HpHMOG HN3MCPCHUC BHCKTpOI[BI/I)KYH_[eﬁ CHIJIBI. KOpOTKOe 3aMbIKaHHUEC TaJIbBAHUYCCKOI'O
3JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTUBJICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJIOB OT TEMIIEPATYypPHI.
[TpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psa 1 MPOBOJIUMOCTh BO3TyXa.
OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol
W3ydeHre cCMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

N3MepeHne  dNEKTpOABMKYIIEH CHJIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.

HabGnronenue anexrponusa.
MexnpeamMeTrHblie CBSI3H
N3yuenne kypca ¢usukm 06azoBoro ypoBHsS B 10 Kiacce OCYyMIECTBISETCS C YYETOM

COJIePKATENBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMd MAaTEeMaTHKH, OWOJOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.



Meswcnpeomemuvie nousimus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO ITO3HAHMS:
SBJICHHE, Hay4yHBbIH (akT, THrore3a, (u3MYecKas BeJIWYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemieHue CHCTEMbl  YpaBHEHWH, JuHeiWHas (QyHKuus, mapabona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIAECTBO, BEKTOPbl M WX MPOEKIHMH HA OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: Mexannueckoe IBUXKEHHE B JKUBOW mpupoje, Auddysus, ocMoc, TeriooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAaun, TEIJIOBOE PABHOBECHE), FICKTPUUYECKUE SIBJICHUS B
JKUBOU TIPUPOJIE.

Xumusi: AUCKPETHOC CTPOCHUC BCHIECCTBA, CTPOCHUEC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIsIpHass Macca, TCIIJIIOBBIC CBOICTBA TBép,I[BIX TCII, )I(HI[KOCTGﬁ U Tra3oB, JJICKTPHUUYCCKHUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYUCCKAA JUCCoUaluAa, raJjlBaHUKa.

l'eocpaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozcua: ipeoOpa3oBaHNe IBIDKCHUN C MCIOJIb30BAaHHEM MEXaHH3MOB, yUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W JIpyTrue), IBUTaTellb BHYTPEHHETO CrOpaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MTOJIyYE€HUsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIIOTWMH,  JJEKTpOCTaTHYEeCKass  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpUHTEp, 3JEKTpOoHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TAJIbBAHUKA.

11 KJIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

ITocrosiHHBIE MarHuThl. B3auMoJelCTBHE IOCTOSHHBIX MAarHMTOB. MarHuTHOE TOJe€.
BekTop mMarHuTHOM MHAYKIMH. [I[puHIMN Cyniepno3niuy MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
uHaykuud. KapTuHa aMHUN MarHUTHOW MHYKIUHU MOJISI IOCTOSIHHBIX MAarHUTOB.

MarauTHoe moJsie NMPOBOJHUKA ¢ TOKOM. KapTuHa AMHMM MHAYKIUHM MAarHUTHOTO TOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT Opcrena. BzauMmoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna JlopeHma, e€ MoAylb W HampaBlieHHE. J[BHKEHHE 3apsHKEHHOM YacTUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.



SBreHME HIEKTPOMArHUTHOM WHAYKIMHU. [lOTOK BeKTOpa MAarHUTHOW WHIYKIIHH.
DNEKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIuu Dapazes.

BI/IXpCBOC SJICKTPHUYECKOE II0JIC. :‘)J'ICKTpOI[BI/I}KYH_IaH Cujla MHAYKIUKW B IIPOBOJHHUKE,
ABVKYIIEMCS MMOCTYIATCIIbHO B OAHOPOJHOM MArdHMuTHOM IT0JIC.

IIpaBuno JleHna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOIBUKYINAS CHJIa CAMOUHTYKIIUH.
OHeprusi MarHUTHOTO NOJIS KATYILIKK C TOKOM.

DIEKTPOMAarHuTHOE I0JIE.

TexHuueckue YCTpOfICTBa n  IPAKTHYCCKOC IIPUMCHCHHC. IIOCTOSHHBLIC MAIrHWThI,
QJICKTPOMATrHUTHBI, 3JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JIECMCHTAPHBIX YaCTUL, MTHAYKIIUOHHA I1CYb.

Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.
JIvHUY MHIYKIMU MAarHUTHOTO MOJIA.
BzaumopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[evicrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.
SIBlIeHUE DNEKTPOMAarHUTHOW UHAYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTh SHCKTpO)IBH)KYHICfI CUJIBI UHAYKIUKU OT CKOPOCTU H3MCHCHUA MArHuTHOT'O
IIOTOKa.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

WccnenoBanue neCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

WccnenoBanue siBICHUS AIEKTPOMArHUTHON WHIYKITHH.



Paspnen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHumHble Ko1e0anus

Konebarenbnass cucrema. CBoOoaHble MexaHuyeckne KkojeOanus. [‘apmoHndeckue
kosebanusa. Ilepmon, wactora, amrmumryna U ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYecKHX KojeOanwii. [IpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii koHTyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJEOAaHUs B HICAIBHOM
K0JIeOATEeIbHOM KOHType. AHAJIOrMs MEXIY MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOJeOaTeIbHOM

KOHTYPC.

[IpencraBienue o 3aryxaroumx KojeOaHUsIX. BbIHYyXJIeHHbIE MeXaHHYeCKHUe KojeOaHMs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[TepemennbIil Tok. CHHYycOMAANbHBIN NepeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. [IpousBoncTBo, mepemaya U MOTPEOICHUE AIIEKTPUUYECKOW HSHEPTUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AJEeKTpodHepruu. KymnbTypa HCHONIB30BaHUS

ANEKTPOIHEPIUU B MOBCEIHEBHOM )KU3HH.

TexHudyeckne yCTpPOMCTBA M IPAKTHUYECKOE IPHUMEHEHHME: JIIEKTPUYECKUM 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTpOIIepeaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeNbHON cucTeMbl (IPYKHHHBIN MU MaTeMaTHYeCKHA
MasITHHK).

HaGnronenue 3aryxaronux KojaebaHuii.
HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.
Habmronenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) JUIs
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Peszonanc opu nocjaCa0BaTCIILHOM COCAUMHCHHUU PC3UCTOPA, KATYIIKHM HHIAYKTUBHOCTU U
KOHACHCATOpA.

Mogenb TUHAN 3IEKTPOIIepeSauH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KoJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne mepeMEHHOr0 TOKa B IENM W3 MOCIEAOBATENbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL

Mexanuueckue BOIHBI, YCI0BUs pactipoctpanenus. [lepuon. CKopocTh pacnpocTpaHeHUs
U januHa BONHBL [lomepedHble W mMponoJibHBIE BOJHBL WMHTepdepenumss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS H3JIYYEHHUS DJIEKTPOMATHUTHBIX BOJH. B3aummuas
opueHranus BekTOpoB E, B, V B anekTtpoMaruutHoil BosiHe. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)xXeHHe, MpeloMIIeHue, Moispuszanus, Audpaknus, uHtepdepenius. CKOpocTh

SJICKTPOMArdMTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIprMeHEHHe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKaloUIe cpebl.

TexHuueckue yCTpoiiCTBa M MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJlbHblE€ MHCTPYMEHTHI,
YJIBTPa3ByKOBask IMarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PagHONpPUEMHHUK, TEIIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE NOMEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmioienue orpaskeHus: U MpeioMIIeHHs] MEXaHUUYECKHUX BOJIH.

Habmoienue nntrepdepeHny v AMPpakiiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYIOH W YacTOTOM
KOJIcOaHUIA.

UccnenoBanue  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPa)X€HHE, IMPEIOMIICHHUE,
noJsipu3aus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuka



I'eomeTpuyeckas onrtuka. [IpsMonuHeiiHOEe pacipoCTpaHEHHE CBETa B OJTHOPOJIHOM cpelie.
JIyd cBera. ToyeuHbBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHUl B IUIOCKOM
3epKaie.

Ilpennomnenue cBera. 3aKkOHBI IPEJIOMJICHUS CBeTa. AOCOIIOTHBIM  IOKa3aTenb
npeiomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroa MOJHOTO BHYTPEHHEIo
OTpaKEHHUS.

Hucnepcus ceera. ClokHbIH cocTaB 6eoro cBera. LBer.

CoOuparomiue M pacceuBaromive JuH3bl. ToHKasg JsnH3a. DOKYCHOE pacCTOsHUE U
ONTUYECKasl CUJIa TOHKOM JUH3bL. [locTpoenune n3o0pakeHuil B COOMPAIOIUX U PAaCCEUBAIOLINX
nuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. MHrepdepenuus cBera. KorepeHTHble HMCTOUHUKH. Y CIIOBUSA
HaOJII01€HUSI MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLMOHHON KapTUHE OT JIBYX CUH(pa3HBIX

KOTI'CpCHTHBLIX HCTOYHUKOB.

Hudpaxkinus csera. JludpakuvonHas pemé€rka. YciaoBue HaAOMIOJEHHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus csera.

TexHuyeckue ycTpoiicTBa M MPAKTHMUECKOE NPHUMEHEHHE: OYKH, Jyma, QoToamnmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTKa, OISAPON/I.

Jlemoncmpayuu

[IpssmonuHeitHOe pacrpoCcTpaHeHHe, OTpPAXKEHHWE M HpesoMmieHue csera. Onruueckue
npUOOPBHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.
UccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.
Mopenum MUKpPOCKOIIa, TeIECKomna.

Hab6nronenue natepdepeHiinm ceera.

Habmonenue nugpakiuu cera.

HabGmronenue aucrnepcuu cBera.

[TonyuyeHue criekTpa ¢ IOMOIIBIO IIPU3MBI.



[TomydyeHue cnekTpa ¢ TOMONIBI0 TU(PPAKITMOHHONW PEIIETKH.
HaoGntonenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol
N3mepenue nmokazaresst MpeioMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

HabGnronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH

['paHunbl IPUMEHUMOCTH KJacCM4ecKoll MexaHuku. llocTynarsl crnenuaibHOW TEOpUU
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJII CKOPOCTHM CB€Ta B BaKyyme, MPUHLUII
OTHOCHUTEIBHOCTH DHHIIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpaIllEHUE JJIUHBI.

OHeprus v UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3b MacChI C BHGPFHGﬁ 1 UMITYJIbCOM peHﬂTHBHCTCKOﬁ YaCTHIIBI. 3H€pFI/I5[ ITOKOA.

Paszpnen 7. KBanToBas pusunka
Tema 1. Dnemenmuol K6anmoeoii onmuKu

®ortonsl. Dopmyna [1nanka cBsizu >HEPrUM (POTOHA C €TO0 YACTOTOW. DHEPTUS U UMITYIIbC
dboToHa.

OtkpeiTue u wuccienoBanue ¢oroddpdexkra. Ombitet  A. [I'. CromeroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa 115 hotodddekra. «KpacHas rpanuiay Gorodddexra.

JaBnerue cBera. OnwiTe! [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpOHCTBa U NPAKTHUUECKOE NpUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMW TIJIACTUHOM.



HccnenoBanue 3akoHOB BHeMHETO GoTorddexra.
Caeronuo.
Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -uactui. Ilnanerapnas

monenb atoMa. [locrymarer bopa. 3nydenue u nmornomeHue (GOTOHOB IPHU NEPEX0Jie aToMa ¢

OJIHOTO YpOBHSI SHepruuM Ha JApyro. Buzasl crnekTpoB. CrnekTp YpOBHEW B3HEpPrud aroma
BOJIOpOAA.

BousinoBeie cBolicTBa yactuul. Bosusl ne bpoina. KopnyckyiisipHO-BOJIHOBOM Ayanu3Mm.

CIIoHTaHHOE H BBIHYXXJICHHOC U3JIYUCHHC.

TexHuueckue YCTPOﬁCTBa H IIPAKTHYCCKOC IIPUMCHCHHC: CHeKTpaHBHHﬁ aHaJInu3

(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbiX CleKTPOB U3ITyUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HabGmronenue nuHeRvyaToro crexkrTpa.

Tema 3. Amomnoe sa0po

SKCHepI/IMCHTBI, JOKa3bIBAIOIIHEC CJIIOXKHOCTB CTPOCHUMA sapa. OTKpLITI/IC

paanoaktTuBHOCTH. OnbITEI Pezepdopaa mo onpeneneHuto cocraBa paiMOaKTUBHOTO H3TyUEHUSI.
CsoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BnusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HelTpoHa. HykionHnas monens siapa ['eitzendepra—Banenko. 3apsia

anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniag. DIeKTPOHHBIM M MO3UTPOHHBIM OeTa-pacmaa. ['amMMma-uznydyeHue. 3aKOH

PaAMOaKTUBHOTO pacmhajia.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHbie cuibl. JedexT maccer sapa.

Anepubie peakunu. JleneHue u CUHTE3 AEp.



SAnepupiii  peaktop. TepmosimepHblii cuHTe3. [IpoOaeMbl W TMEPCHEKTUBBHI  SIESPHOM
SHEPreTUKU. JKOJIOTHUECKHEe aCIeKThI EPHON SHEPTeTUKH.

OnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTtop1 HaOJIIOIEHUS U PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHUYECKHE yCTPOWCTBA M MPAKTUYCCKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu
CuU€TunK HOHU3UPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHUS  acTpoHOMHUM. [IpukinagHoe W MHUPOBO33pEHYECKOE 3HAYEHHUE
aACTPOHOMHUHU.

Bun 3Bé3aH0T0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.

ConHeyHas cucTeMa.

Connne. Conneunast akTuBHOCTh. Mcrounuk sueprum ConHia M 3BE37I. 3BE3IBI, UX
OCHOBHBIC XapaKTePUCTHKHU. JlmarpamMma «CIEKTPaIbHBIA KJIacC — CBETUMOCTBY. 3BE3IBI
IJaBHOM TOCJIENOBATENHLHOCTH. 3aBHCHMOCTbL «Macca — CBETUMOCTBY» JJIS 3BE31 TIJIaBHOM
MoCJIeIOBaTeIbHOCTH. BHyTpeHHee crpoenue 3BE3M. CoOBpeMEHHBIC MPEACTABICHUS O

MPOUCXOKACHUU U 5BOJIFOIIUA COJ'IHI_Ia U 3BE3I. OTaIbl )KU3HU 3BE3 .

Mineunsiii [1yTe — Hama ["anakTtuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnsl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE IBIPHI B SIAPAX FalaKkTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06na. Pa36eranue ramaktuk. Teopust
Bonbmoro B3psiBa. PenukroBoe uzinyueHue.

MacmtaOHas cTpykrypa Beenennoil. MetaranakTuka.
Hepeménnsie npo0ieMbl aCTPOHOMUH.

Vuyenuueckue nabnooenus



Habmioienust HeBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUTSL OTIPEJICNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro IlyTu.
O0o0maroniee NOBTOpPeHUE

Ponp ¢Qu3ukn u acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIMATBHOW U
THYECKOH cdepax NeATETbHOCTH YeNOBEeKa, poib M MecTo (U3MKM M aCTPOHOMHU B
COBPEMEHHOM HayyHOW KapTHMHE MHUpPA, pOJib (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHui 0 pu3nyeckol KapTuHE MHUpa, MECTO (PU3NUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IIPEJICTABICHUH O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 Kkilacce ocymliecTBisieTcss ¢ y4€ToM
COJIEp)KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTWKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nouwsamusi, CBS3aHHBbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABIICHUE, HAy4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETTh, U3MEPEHHUE.

Mamemamuxa: pemieHUEe CUCTEMbl YpaBHEHUW, TPUTOHOMETPUYECKHE (PYHKIIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU 000U TPEYTOJIbHUKOB, ONpeeIeHNe oAU IIIOCKUX Uryp 1 o0bEMa Tel.

buonoeus: snekTpuueckue SBJICHUS B JKUBOW MpHpoJe, KojeOaTenbHbIe ABMKEHHUS B
JKUBOW TPUPOJIE, ONTHUYECKHUE SBICHUS B JKUBOM INPUPOJE, NEHUCTBHE DPAJHMALMM Ha JKUBBIC
OpraHU3MBI.

Xumus. CTPOCHUC aTOMOB H MOJICKYJI, KPpHUCTANIMYCCKAd CTPYKTYypa TBép)IBIX TCII,
MCXAaHU3MBbI O6p330BaHI/I$I KpHCTaHHquCKOﬁ peI_HéTKI/I, CHCKTpEU'ILHBIfI aHaJIn3.

l'eoepaghus: marHuTHBIE TOMIOCa 3€MJIH, 3aJIe)KM MAarHUTHBIX Py, (OTOChEMKA 3€MHOMN
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texunonocus: NTUHUM  DIIEKTpoOIepenay, TIEeHepaTop  IMEpPeMEHHOr0  TOKa,  DJEKTPOABHUIraTeb,
WHIYKIWOHHAS TeYb, pajap, PamTuonpuUEMHHUK, TENEBH30p, aHTeHHA, TenedoH, CBU-neub, mpoeKIMOHHBIHN
amrmapar, BOJIOKOHHAs ONITHKA, COJTHeUHas Oarapest.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpEIHEro OOIIero oO0pa3oBaHMS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInuyHOCTHBIE PE3yNbTaThl OCBOEHHs ydeOHoro mpenmera «@Pu3Mkay JOJDKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMil, IO3UTHBHBIX BHYTPEHHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAAMLIMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHe KU3HEHHOTO OIbITa U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUS:

chOpMUPOBAHHOCTh  TPAKAAHCKOM TMO3UIMM  OOY4YaIONMIETOCS KaK aKTUBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

MPUHITHE TPAJUIIUOHHBIX OOIIEYEeTIOBEUECKUX TYMAHHUCTHUYECKUX M JE€MOKPATUYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO CSITENbHOCTh B HHTEpEcax Tpa)KJIaHCKOrO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUH B 00pa30BaTEIHLHON OpPraHU3aInu;

YMCHUC B3aHMO)IeﬁCTBOBaTB C COOHMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBUHM C HUX
(I)YHKI_II/ISIMI/I 1 Ha3HA4YCHUECM,

TOTOBHOCTB K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NIATPHOTHYECKOTO BOCIIUTAHUS
c(OpMHPOBAHHOCTh POCCUMCKON Ipa)KAaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSM POCCHHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;



CIIOCOOHOCTh OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIHHOCTH YYEHOTO;

OCO3HAHHWE JMYHOTO BKJIA(a B IIOCTPOEHHE YCTOWIHUBOTO OYIyIIEro;
4)3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYAsi 3CTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIETO
(bu3HIECKOI HayKe;

5) Tpy10BOro BOCIIMTAHUS:
UHTEpEC K pasnu4HbIM cdepaM NpoPecCUOHANBHON AESITeNbHOCTH, B TOM UHUCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymymIei

HpO(i)CCCI/II/I H PCAJIM30BLIBATDH COOCTBEHHBIE )KU3HEHHEIE IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOPa30BaHUIO B 00JACTH (PU3HMKH HA
HMPOTSKCHUH BCEH KU3HHU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

cOpPMHPOBAHHOCTh 3KOJIIOTMYECKON KYJIBTYpPbI, OCO3HAHHE TIJI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IUJITAHUPOBAHUE M OCYLIECTBICHUE JCUCTBUI B OKPYXAIOLIECH Cpele Ha OCHOBE 3HAHUSA
1eJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacmimpCeHrue OIblTa JACATCIbHOCTH 3KOJIOTHYEeCKOM HAIpaBJICHHOCTU Ha OCHOBC
HMEIOIIUXCS 3HaHUM O (1)I/IBI/IK€;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSI:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHUEC ICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLICCCC U3YUYCHUA (I)I/I3I/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTE HHAWBUAYAJIIBHO U B T'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBuA:



CaMOCTOSITENIbHO (OPMYJUPOBAaTh M aKTyalM3UpoOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OonpeacIATh HEIN ACATCIBHOCTH, 3aJaBaTh MapaMETPhbl U KPUTCPUU UX JOCTHUIKCHUA,
BBIABJIAATh 3aKOHOMEPHOCTH U ITPOTHBOPEYHA B paCCMaTPpHUBACMBIX (bHSI/I‘IeCKI/IX SIBJICHUSX,

pa3palaThIBaTh IUIAH PELIeHUs MPOOIEeMBbl C YUETOM aHAIN3a UMEIOLIMXCS MaTepUaIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHBBI B JACATCIBHOCTH, OLCHHBATH COOTBCTCTBUC PE3YJIbLTATOB ILECIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHUPOBaTh M BBIIOJHATh pabOTy B YCJIOBUSX pPEAJbHOIO, BHUPTYaJIbHOIO MU
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPCATUBHOC MBIIIJICHUC IIPU PCIICHUHN JKU3HCHHBIX npo6neM.
ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIAJICTh HAyYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH IOHATHSAMU M METOJaMH (HU3HUYECKON
HaYKU;

BJIaJI€Th HaBbIKAMM y4eOHO-HCCIIEeI0BATEIbCKON U MPOEKTHOM NEATETbHOCTH B 00JacTH
(bu3uKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOMCKY METO/I0B PELICHHs 3a1a4
(bu3nyecKoro coaepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B TO3HAHMS;

BJIQJIETh BUAAMU JEATEIBHOCTU IO IOJYYEHHI0O HOBOIO 3HAHUS, €ro HMHTEpHpeTaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B Pa3IMYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4HCIE INpHU
CO3aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TIPUYMHHO-CIIEICTBEHHBIE CBSI3M U aKTyaJIU3UMpOBaTh 3aJady, BBIJBUTATb
TUIOTE3y €€ peLIeHMs, HaXOAUThb apryMEHThl JUIsl JI0Ka3aTelIbCTBAa CBOMX YTBEPXKICHUH,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHATIM3UPOBATH IMMOJIYYCHHBIC B XOA€ PCHICHUA 3aJ]a4r PE3YIbTAaThl, KDUTHYCCKN OLICHUBATH
X JOCTOBEPHOCTH, TIPOrHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX,

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON JAESITENTLHOCTH, B TOM
quciIe IPU U3Y4YeHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMEThb MEPEHOCUTh 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO0 0071aCTh )KU3HEACITEIbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIAraTh OPUTMHAIBHBIE ITOAXObI U PEILICHHUS;

CTaBHUTb HpO6HCMBI 1 3a71a4u, JOIYyCKAIMHE aIbTCPHATUBHBIC PCIICHU.



Patora ¢ undopmaunmeii:

BJIaACTb HAaBBIKAMU ITIOJIYUCHUS PIH(bOpMaI_[I/II/I (bmnqecxoro COACpIKaHUAd N3 MCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOWMCK, aHAIMW3, CHUCTEeMATHU3alHI0 U
MHTEpIpEeTario HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IPEIICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAITHH;

HCIIOJIB30BAaTh CPCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATHUYECKUX HOPM, HOpM WH(OPMAIIMOHHON OE€30MMaCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCpKAHUSA B PA3IUYHBIX (dopMmarax c yd&€ToM

Ha3HaYeHus WHGOpPMAlMM U UEJNEeBOM ayAUTOpPHM, BBIOMpas ONTUMaJbHYIO GopMy
MIPEACTABJICHUS U BU3YaTU3AIINH.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
OCYIIECTBIISITh OOIIEHNE HAa YpOKaxX (PU3UKH U BO BHEYPOUHOH JCATEIHHOCTH,
pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAIlU U CMATYATh KOH(MIUKTHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMaH/IHON U HHIUBUIYalIbHON pabOThI;

BbIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX AEHCTBHM C yuy€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

MNpUHHUMATL LCIU COBMECTHOM ACATCIIBHOCTH, OPraHU30BBIBATL W KOOPAHWHHUPOBATH
ﬂeﬁCTBHH mo eé JOCTHIKCHHIO: COCTABJIATH IIJIaH HCﬁCTBHﬁ, pacnpeaciiATb pojini C y‘léTOM

MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJla M KaKJOTr0 y4aCTHHKA KOMaHJbl B OOIIUNA pe3yibTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeajiaratb HOBBIC IIPOCKTBHI, OLICHUBATH HWACU C IMO3UIUU HOBHU3HLI, OPUTHUHAJIILHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMUYHBIX CUTYyallUuAX,
IMPOSABJIATE TBOPUYECTBO U B006pa}KeHI/Ie, OBITh WHUIUAaTUBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS



Camoopranu3amnus:

CaMOCTOATCIIBHO OCYHICCTBJIATL IMO3HABATCIIbHYIO ACATCIIBHOCTL B obactu (1)I/I3I/IKI/I nu
ACTPOHOMUM, BbIABIIATDH HpO6HCMBI, CTaBUTH U (bOpMy.]'[PIpOBaTB COOCTBEHHEIE 3aJa4H,

CaMOCTOSITENIbHO COCTABJIATh IUTAH PENICHUs PAcuETHBIX M KA4YeCTBEHHBIX 3aJ1ay, IUIaH
BBITIOJTHEHUSI MPAKTUYECKOW paboThl €  Y4ETOM HUMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTEHUM;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pacuIMpsATh paMKH Y4eOHOTO IIpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, Oparh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO OHPYIUIUH B 00MacTu (HU3HKH,
HIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTEJJIEKT:

AaBaTb OIICHKY HOBBIM CHTYyallUAM, BHOCHUTb KOPPCKTHUBBI B ACATCIBHOCTb, OLCHUBATH
COOTBCTCTBUC PCIYJIIBTATOB LECJISIM;

BI1aACTh HaBbIKaMU MO3HABaTEIbHOMN pe(l)HeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX ,HCI\/’ICTBI/II\/’I
N MBICJIUTCIIBHBIX MMPOIECCOB, UX PE3YJIbTATOB U OCHOBaHI/If/'I;

MCIIOJIb30BaTh NPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHUXKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

NpUHUMATD ce0sl, MTOHMMast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX PU aHAJIN3€E PE3YJIBTATOB JEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.

B npouiecce nocTrxkeHMs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBbI MO (PU3UKE IS
YPOBHSI CpeAHero obuiero oOpa3oBaHusi y 0OydYaIOIIMXCSl COBEPILIEHCTBYETCS 3MOIMOHAIbHBIN

WHTEJUICKT, MPE/IIoIaralomuii copMUpOBaHHOCTE:

CaMOCO3HaHUSsI, BKIIFOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BHJICTh HAIPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;



caMOperyJIupOBaHus, BKJTIOYAIOIIETO CaMOKOHTPOIIb, yMeHHe MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAThCA K SMOIMOHAIBHBIM
WU3MEHEHUSM U TIPOSIBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBALMHM, BKJIKOYAIOLIEH CTPEMIICHHE K JOCTHKECHHUIO LIEIU M YCHEXY,
ONTHUMH3M, HHULIMATUBHOCTH, YMEHUE ICHCTBOBATH UCXOMs U3 CBOUX BO3MOXKHOCTEH;

OMIIaTHUH, BKJ'IIOLIaIOIHeﬁ CIIOCOOHOCTh ITOHMMATh OMOIMOHAJIBHOC COCTOJAHUC OPYIux,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6H.[CHI/ISI, CIIOCOOHOCTB K COYYBCTBHUIO U COICPCIKNBAHUTIO,

COLMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C APYTHMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U Pa3peIiaTh KOH(IUKTHI.



IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenus B 10 kjacce npeqMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (U3MKU B (POPMHUPOBAHHH COBPEMEHHOMN
HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAaKTHYECKOI
JIeITEeIILHOCTH JIFOICH;

YUUTBHIBaTh TPaHULbl MPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJIEIe: MaTepuaabHas
TOYKa, MHEpLHAIbHAs CHUCTEMa OTCY€Ta, aOCOIIOTHO TBEPAOE TENO, UACAIBHBIA TIa3, MOJAEIH
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIH 3JIEKTPUUYECKHH 3apsi NpU pelIeHUuU
¢duznueckux 3a1ay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHUS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEIIECTBA M DJICKTPOJUHAMHKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TIPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeT,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaeicTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl NMpHU HarpeBaHUU
(oxJaxIeHun), TeTJIOBOE paBHOBECHUE, UCTIApEHUE, KOHACH AU, IaBJICHHEe, KPUCTAILIIN3AIus,
KHUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIIICHNWE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
COCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OMMUCBIBATh MCXAHUUYCCKOC ABHIKCHUC, HCIIOJIB3YA (1)I/ISI/II~IGCKI/I€ BCJIMYHHBI: KOOpAWHATA,
IyThb, NEPEMCIICHUEC, CKOPOCTh, YCKOPCHUC, MACCa TCJIa, CUJId, UMITYJIBC TECJId, KUHCTUYCCKAA
SHEprusd, INMOTCHIHUAJIbHAA OJOHEPTHA, MCXaHUYCCKas pa60Ta, MCXaHUYCCKasA MOINHOCTL, IIpH
OMMCAaHUMW TPABUJIBHO TpPAKTOBATH (1)H31/I‘~IGCKHI>1 CMBICJI HUCIOJB3YEMBIX BCIIMYMUH, HX
0003HaUYCHHS U CAWHUIIBI, HAXOJAHUTDH (I)OpMy.]'IBI, CBA3BIBAONIUC TAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYUHY
C ApYTUMHU BCINYHNHAMU,

OMMUCBIBATH HM3YYCHHBIC TCIIJIOBBIC CBOICTBA TEII M TECIUIOBEIC SABJICHUA, HCIIOJIB3YyA
(I)I/I3I/I‘-ICCKI/IC BCJIMYMHBI: JaBJICHHUC Ta3a, TCMIICpaTypad, CPCAHAA KHHCTUUCCKAsA OHCPIus
Xa0TUYCCKOro ABHXKCHHUA MOJICKYJ, CPCAHCKBAApAaTH4YHAsA CKOPOCTH MOJICKYJI, KOJIHWYECTBO
TCIJIOTBHI, BHYTPCHHSSA SHCPIUs, pa60Ta rasa, KOB(b(i)I/II_II/ICHT IIOJIC3HOT'O HeﬁCTBHH TCIIJIOBOI'O
ABUTATCIIA; IIPU ONMMCAHWUU ITPAaBHUJIBHO TPAKTOBATH (1)H3I/ILIeCKI/II7I CMBICJT UCITOJIB3YEMBIX BCJIUYHWH,
UX O00O03HAYCHUS U CAWHUIBI, HAXOIUTb (I)OpMYJ'ILI, CBA3BIBAONIUC JAHHYIO (bI/ISI/ILICCKy'IO
BCJIIMYHHY C APYTUMH BECIUYMHAM,

ONKCHIBATh M3y4YEHHBIE JJIEKTPUUYECKHE CBONCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS
(TIportecchl), UCTONb3Ys (PU3NUECKUE BETUUMHBL AJIEKTPHUUECKUH 3apsijl, dJIEKTPUYECKOe IOJIE,
HANpsDKEHHOCTh TIOJISl, MOTEHILMAal, pPa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUCHUS W EIMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;



AQHATM3UPOBATh (PH3MUECKUE TPOLECCHl M SIBICHUS, WCIONB3ysd (DU3HUYECKHE 3aKOHBI U
MPUHIMIIBL: 3aKOH BcemupHOro Ttsarorenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, MPUHITUI CYTIEPIIO3UIIMH CUJI, TIPUHIIUII
PaBHONPABUsI MHEPIMAIBHBIX CHCTEM OTCUETA, MOJCKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHSI
BEIICCTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KWHETUYECKOW JHEPIHMH TEIUIOBOTO JIBHIKEHUS
MOJICKYJ C a0COJIFOTHOM TeMIlepaTypou, MEpBBIH 3aKOH TEPMOJIMHAMHKH, 3aKOH COXpPaHCHWSI
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE BBIPAKEHHE U YCIIOBUS (TPaHUIIBI, 00JaCTH) IPUMEHUMOCTH;

O00BACHATL OCHOBHEBIE IIPUHIUIIBI HeﬁCTBHﬂ MalllvH, HpI/IGOpOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3jindaTb yCJIO0BUSA UX 0€30I1aCHOTO HCIIOJIb30BAHUS B IMOBCEIHEBHOM KHU3HHU,

BBITIOJIHSTh IKCIIEPUMEHTHI 10 MCCICIOBAHUIO (PU3MYECKHUX SIBJICHUH M TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUil, Mpu SToM  (HOpMyIHpOBaThH
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COoOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILLECTBIIAATh MpPSIMbIE M KOCBEHHbIE H3MEPEHHUs (QU3MUECKUX BEIWYMH, NPU STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJIb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

HCCIICO0BATh 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘-ICCKI/IMI/I BCJIIMYMHAMHU C UCITOJIb30BAHUCM ITPSAMBIX
H3M€p€HHI>i, IIpyu 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (bPIKCI/IpOBaTL PE3yIbTAaThL HOHy‘ICHHOﬁ
3aBUCHUMOCTH @)HSI/I‘ICCKI/IX BCJIMYHMH B BHJIC Ta6J'II/III u Fpa(l)I/IKOB, J€J1aTb BBIBOJbI I10
pe3yiibTaTaM UCCICAOBAHUA;

coOuoiaTh MpaBwiia 0€30MacHOTO Tpylda MNpH NPOBEJCHUM HCCIEAOBAaHUM B pamkax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENLCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOpaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJa4d C SIBHO 3aJJaHHON (U3MYECKOH MOJENbI0, HCIOIb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HauUeHHs! (PU3MUeCcKoi BETUUUHBI;

peliath KauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOUKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

WCIIONIh30BaTh TMPU pEIICHWH YYeOHBIX 3aJad COBPEMEHHBIE HH(GOPMAIIMOHHBIC
TEXHOJIOTHUH ISl TOMCKa, CTPYKTYPUPOBAHUS, MHTEPIPETAIMU M MPEACTABICHHS Y4eOHOU W
HAyYHO-TIOMYJISIPHOW HWH(POPMAINK, TOJYYEHHONW U3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECCKHU
aHAIM3UPOBATH MOTydaeMyto HH()OPMALIHIO;

NPUBOAUTH MPUMEPHI BKIIA/JAa POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSACHEHHE MIPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIL30BATh TCOPCTUYCCKUC 3HAHHUA 110 (1)I/I3I/IK€ B HOBCGI[HGBHOfl KU3HU OJIA
obecrieueHust 0€30MMaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXPaHEHHUS 3I0POBbS U COOIIOICHHUSI HOPM YKOJIOTHYECKOTO MOBECHUS B OKPYKAIOIIEH Cpe/ie;



paboTaTh B IrpymIe ¢ BHIMOIHEHUEM PA3IUYHbBIX COI[MAIBHBIX pOJIeH, IUIaHUPOBATh paboTy
IpYONbl, palMoOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJIeKBAaTHO OLIEHMBATh BKJIQJ KaXXIOTO M3 YYACTHUKOB T'PYIIbI B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.

K xonny oOyuenust B 11 kJiacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3MKU B (POPMUPOBAHHH COBPEMEHHOMN
HAay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TE€XHOJIOIMH, B IPAKTHYECKOH
JeSITeILHOCTH JIFO/ICH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHUIBl TMPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUYCHHBIH
JJICKTPUYECKUN 3apsifl, JIyd CBETa, TOYEYHBbIM HCTOYHHUK CBETa, sAIEpHas MOJCIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeIICHUN (PU3UIECKUX 3a]1a4;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AJICKTPOJUHAMUKHA ¥ KBAaHTOBOUW (DM3HMKH: AJICKTPUYECCKas MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MArHHTOB, 3JIEKTPOMArHUTHAs
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
nperomiieHue, WHTephepeHnus, audpakinus W TMOJSPU3ANUAS CBETa, JUCICPCHUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBieHNE, BOZHUKHOBEHUE THHEHUATOrO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAsI U MICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBaTh M3YyUEHHBIE CBOICTBAa BelleCTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, JJIEKTPUUECKOe
HaPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh IIOTEHIIMAJIOB, 3JIEKTPOIBIKYIIAs CHIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHs JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4yacToTa KosieOaHud B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUjla TOKa B IPOLECCe TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosieOaHui, (OKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPaBUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIBb3YEMbIX BEJIWYMH, HUX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMHU BeTUYMHAMUY;

ONHKCHIBATh M3y4YCHHBIE KBAHTOBBIC SIBIICHHS M TPOLECCHI, HUCHOJIB3ysd (U3NUYECKUE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrUs U
UMIyasC (OTOHA, MEpPUOJ ToJypacmajia, SHEPIrHsl CBSI3U aTOMHBIX S€p, MPU ONHUCAHUU
NpPaBUIBHO TPAKTOBaTh (PU3UUECKUN CMBICT HCIOJB3YEMbIX BEIMYMH, WX OOO3HAYCHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOUINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HaUeHUE (PU3UUECKON BEITUYHHBI;

aHaATM3UPOBATh (PU3MUECKUE TPOLECCHl M SBICHUS, WUCHOIb3yd (DU3MUYECKHE 3aKOHBI H
OpUHIUNBL:  3akOH OMa, 3aKOHBI IOCJIEAOBAaTEBHOIO U IApaJlJIeIbHOTO  COEJUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyis—JIeHnma, 3akOH  JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
HOPSAMOJIMHEHMHOTO PACHpPOCTPAaHEHUsI CBETAa, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIIEHUS
CBETa, ypaBHeHME OMWHIITeHHa 111 QoToddderra, 3aKOH COXpPAHEHUS DSHEPrUH, 3aKOH



COXpAaHECHHSI HMITYJIbCA, 3aKOH COXPaHCHHsI DSJCKTPHUECKOTO 3apsifa, 3aKOH COXpPaHEHUS
MaccoOBOTO YHCJa, MOCTynaTthl bopa, 3aKOH paguoakTUBHOTO pacmajia, MpU STOM pPas3iinvaTh
CJIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATeMaTUYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpeNieNATh HAIpaBJICHUE BEKTOpAa MHAYKLIUH MAarHUTHOTO IOJs MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTDH U OIHCHIBATh U300paXKEHUE, CO3]aBaEMOE IIJIOCKUM 3€pPKaJIoM, TOHKOM JTMH30M;

BBINOJIHATh 3KCIIEPUMEHTHl 10 HCCIENOBAaHUIO (DU3UYECKHX SIBICHHUH W TPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu d3ToM  (GOpPMYIHPOBATh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE HW3MEPEHUs (PHU3MUECKUX BEIWYHH, TPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIB30BAaHUEM IPSIMBIX U3MEPECHUN |
IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHOM 3aBHCUMOCTH
¢u3nyecKkux BEJIWYMH B BHJAE TaOMUL M TrpauKoB, Je€daTh BBIBOJABI IO pe3yJbTaTaMm
UCCIICI0BAHNS;

coOuoiaTh MpaBwiia 0€30MacHOTO Tpylda MpH TNPOBEACHUM HCCIEAOBAaHUM B pamkax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENbCKOM ¥  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000py10BaHuUS;

pemath pacy€THble 3aJaud C SIBHO 33JaHHOM (PU3MYECKONM MOJAENbIO, HCIOJIb3YS
¢du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 3aJaud BBIOMpATh (U3NUYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYecKOi BEIMUHHBI,

pelarb KauyeCTBEHHbIE 3a/Jaud: BBICTPAWBATh JIOTUYECKHM HEMPOTUBOPEUMBYIO IIEMIOYKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SIBJICHNUS,

UCIIONIb30BaTh MpPHU pEIIeHWH YYeOHBIX 3a7ad COBPEMEHHble HH(POpPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHHS, MUHTEPHPETAlMH U MpPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMU, MOJYYEHHOM W3 pa3IUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OPMaIINIO;

OOBICHSATH IIPUHOMIIBI HCfICTBI/IfI MalinuH, HpI/I60p0B N TCXHUYCCKUX yCTpOfICTB, pas3invdaTtb
YCJI0BUSA UX 0€30I1aCHOr0 UCIIOIb30BaHUs B HOBCCI[HCBHOfI JKHN3HH,

NPUBONUTH MPUMEPHI BKIIA/Ja POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIL30BATh TCOPCTUYCCKUC 3HAHHUA 110 (1)I/I3I/IK€ B HOBCGI[HGBHOfl KU3HU OJIA
obecrieueHnst 0€30MaCHOCTH TIPH OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMHU, JIJIst
COXPAaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOIIEH cpee;



paboTaTh B IrpymIe ¢ BHIMOIHEHUEM PA3IUYHbBIX COI[MAIBHBIX pOJIeH, IUIaHUPOBATh paboTy
TpyONbl, palMoOHAIbHO pacHpeneNsTh OOS3aHHOCTM U  IJIAaHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJleKBAaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYACTHUKOB TPYIIIBI B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHUYECKOE NNTAHNPOBAHUE

10 K/ZIACC
Ne HaumenoBanue pasnenoB v TeM MPOrpaMMbl KonuuectBo yacos OnekTpoHHbIe (M(POBEIC) 00pa3oBaTEIbHBIC
/I Bcero KonTtposnbhbie IIpaktuueckue pecypcsl
paboTHI paboTHI

Pa3nesn 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA

11 ®u3KKa ¥ METOJbI HAYYHOT'O IIO3HAHUS 2 bubmumorexa [IOK
https://m.edsoo.ru/7f41bf72

Wroro no pazneny 2

Pasznen 2. MEXAHUKA

2.1 Kunematuka 5 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

2.2 JlunaMuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 18

Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU 9 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOIUHAMUKH 10 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

3.3 ArperatHble cocTosiHMS BelecTBa. MazoBble S bubnnorexka [JOK

nepexobl https://m.edsoo0.ru/7f41bf72

Wroro no pazneny 24

Pa3nen 4. JIEKTPOJIMHAMUKA

4.1 | DmekTpocTaTuka 10 1 bubmmoreka [IOK
https://m.edsoo0.ru/7f41bf72

4.2 ITocTosiHHBIN 21eKTpUUECKUi TOK. TOKHM B 12 1 bubmuorexa [IOK

Pa3INYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE BpeMs 2
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| OBILEE KOJIMYECTBO YACOB ITO IPOTPAMME | 68 | 3 3
11 KNACC
No HanmenoBanme pa3ieinoB v TEM IPOTPaMMBbI KonmgecTBo acoB DnekTpoHHBIE (TTU(GPOBBIC) 00pa30BaTEIIHHBIC
/o Bceero KontponbHbie [IpakTrueckue pecypcel
paboThl paboThI
Paznea 1. JIEKTPOJANHAMHUKA
1.1 MarnutHoe nose. DJIeKTpoMarHuTHast 11 1 3 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIIHSI
Wroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHUYeCKUe U IICKTPOMArHUTHBIC 9 1 bubnuorexa LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 MexaHUYeCKUE U DJICKTPOMArHUTHBIC BOJIHBI 5 1 bubnmnorexa [IOK https://m.edsoo.ru/7f41c97c
2.3 Ornruka 10 3 bubnuoreka LJOK https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 24
Pa3gea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 OcHOBBI cIeHaNbHOM Teopun 4 1 bubimmoreka [IOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJILHOCTH
Hroro no paszneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHKH 6 bubnnorexa I{TOK https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 bubimoreka [{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bubnunoreka [IOK https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15
Paznea 5. JIEMEHTBI ACTPOHOMHNHU U ACTPO®U3INKU
51 | DneMeHTbI aCTPOHOMHH U ACTPOGH3HUKH 7 1 | Bubuorexa LIOK https:/m.edsoo.ru/7f41c97¢
Wroro no pazneny 7
Paznea 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 | OGoGmaromee NoBTOpEHHE 4 | Bu6mmoreka LIOK https://m.edso0.ru/7f41¢97¢
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7

ITPOTPAMME
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NOYPOYHOE NNAHUPOBAHUE

10 K/ZIACC
Ne Tema ypoxa KonuuectBo yacos Jara DJEKTPOHHBIC ITUPPOBBIC
/o Beero | Kontponsneie | IIpaktndeckme | H3y4CHHs 00pa3oBaTeIbHbIE PECYPCH
paboTHI paboTHI
1 ®dusuka — Hayka o npupoje. Hayunbie METObI HO3HAHUS 1 bubnuorexa [JOK
OKPYXXAaIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
2 Posib 1 MecTO ¢u3uKu B pOPMHUPOBAHUU COBPEMEHHOM 1 bubnuorexa [IOK
HAYYHOH KapTHHBI MHpPa, B PAKTUYECKOW JCATSIBHOCTH https://m.edsoo.ru/ff0c33e6
Joneu
3 Mexanuueckoe aBrxeHue. OTHOCUTEIbHOCTD 1 bubnuorexa [IOK
MEXaHUYeCKOro ABmwxkeHus. [lepemerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHue
4 PaBHOMEpHOE NPSAMOJIMHENHOE TBUKEHHE 1 Bu6mmoteka [JOK
https://m.edsoo.ru/ff0c3620
S PaBHOyCKOpeHHOE MPSAMOIMHEIHOE ABUKEHNE 1 bubmmnoreka HOK
https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y cKopeHue CBOOOTHOTO MaICHHS 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. /[BuxeHre MaTepuaabHOMN 1 bubmmnoreka HOK
TOYKH 10 OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
8 [punnun otHocuTenbHOCTH ["anunes. nepuuanbHbie 1 bubmmnoreka HOK
cucreMbl orcyera. [lepBrlit 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuina. [Ipunnun cynepnosuiuu cui. Bropoit 1 bubnuotexa [JOK
3aKoH HpIoTOHA /1 MarepralbHON TOUKH https://m.edsoo.ru/ff0c3be8
10 | Tpernii 3akoH HproTOHA [T MaTepHaIbHBIX TOYEK 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0c3be8
11 | 3akon BcemupHoro tsarorenus. Cuna Tspkectu. [lepBas 1 bubmuorexa [IOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0c3el8
13 | Cuna tpenus. Koapdunment tpenns. Cuna 1 bubmmoreka [JOK
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COIIPOTUBJICHUS ITPU ABMXKCHNM TCJIA B XKUJKOCTHU WJIM I'a3c

https://m.edsoo.ru/ffOc3f76

14 | TlocTynarenpHOE M BpamareabHOE IBUKEHNE a0COIIOTHO Bu6muoteka [JOK
TBEPAOrO Teaa. MomeHT cuiibl. [leuo cuibl. YeaoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO TENa

15 | UmMmynbe MaTepuaaIbHOW TOYKH, CUCTEMBl MaTePUATBbHBIX bu6muoreka [IOK
To4eK. IMITynbC CHITbI. 3aKOH COXPaHEHHUST MMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBIKEHUE

16 | Pabota u MomHOCTH cHiIbl. KuHeTHUYECKAst SHEPTrHs Bu6mmotexa [JOK
MaTepHaIbHOK ToukH. Teopema 00 M3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKOW YHEPTUH

17 | [orenumansHas 3ueprus. [loTeHIMaIbHAS SHEPTHS bu6nunorexa [IOK
yrpyro aeopMHPOBaHHOM NPYXHUHBL. [loTeHIIMaTIbHAS https://m.edsoo.ru/ff0c461a
SHEPrus Tena BOJIM3H MOBEPXHOCTH 3eMIIn

18 | [ToreHuMaIbHBIE U HENOTEHIMAIBHEIE CHJIBL. CBA3b bubmnoreka IIOK
pabOThl HEMOTEHITHAIBHBIX CHJI ¢ U3MEHEHUEM https://m.edsoo.ru/ff0c478c
MEXaHUYICCKON IHEPTHH CUCTEMBI TEJI. 3aKOH COXPAaHCHUS
MEXaHUYECKON YHEPTUH

19 | JIaboparopnas pabota «VccienoBanue cBsi3u pabOTHI
CHWJIBI C U3MEHEHHEM MEXaHUUYECKOI SHEepPTruu Tena Ha
IPUMEpE PACTSHKCHHSI PE3HHOBOTO JKI'yTa)

20 | KonrpomnbHas padora no teme «Knnemaruka. J[nHamuka. bubmuoreka [JOK
3aKOHBI COXpAaHEHHsI B MEXaAHHUKE) https://m.edsoo.ru/ffOc4b74

21 | OCHOBHBIE MTOJIOKECHUS MOJICKYIISIPHO-KHHETHIECKOM bubnuotexa [JOK
teopuu. bpoyHoBckoe apmxkenue. uddysus https://m.edsoo.ru/ffOc4dc2

22 | XapakTep ABMKEHUS W B3aUMOJICHCTBHS YaCTHI]

BerecTBa. MoJieiu CTpOSHUs Ta30B, KUAKOCTEH U
TBEPJBIX TEI

23 | Macca monekyi. KonmdectBo BemectBa. [TocTosiHHast
ABoraapo

24 | TemnoBoe paBHOBecHe. Temrieparypa u e€ u3MepeHue.

[IIxana remneparyp Llenbcus

25 | Upeanbhsiii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT bu6nunorexa LIOK

https://m.edsoo.ru/ffOc4fde

26 | AOcoioTHas TeMIepaTypa Kak Mepa CpeaHeH bubmmoreka [JOK
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KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYJ. Y paBHEHHUE
MenpaeneeBa-Knanelipona

https://m.edsoo.ru/ffOc511e

27 | 3akoH JlanmbroHa. I'a30BbIe 3aKOHBI
28 | JlaboparopHas pabota «lcciaemoBanrue 3aBUCIMOCTH
MEX]y TapaMeTpaMH COCTOSIHHS Pa3peKEHHOTO ra3ay
29 | M3onpoliecchl B UIcaIbHOM ra3e u ux rpaduueckoe Bu6muoteka [JOK
npeCTaBIeHNE https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHss SHEPTUsl TEPMOAMHAMHYECCKOW CHCTEMBI U Bu6muotexa [JOK
crocoObl €€ m3menenus. KonuuecTBo TemioTsl 1 pabora. https://m.edsoo.ru/ff0c5952
BHyTpeHHSIs SHepryst 0THOATOMHOTO HEATbHOTO Ta3a
31 | Buasl Temionepeaaun bu6nmoreka LIOK
https://m.edsoo.ru/ff0c5c36
32 | YaenbHas TCIUIOEMKOCTD BelecTBa. KOJIUYeCTBO TEIIOTHI bubnuorexa [IOK
npu Temionepeaade. AauabaTHbIN MPoIece https://m.edsoo.ru/ff0c5c36
33 | IlepBblii 3aKOH TEPMOAMHAMUKY U €TI0 IPUMEHEHUE K Bu6moreka [JOK
U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 | HeoOpaTHMOCTB MPOIIECCOB B MpHpoie. Bropoii 3akoH bubmuoreka [IOK
TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 | Ilpunamun neticteus u KITJ] TerioBoii MalmmHb bu6anoreka LIOK
https://m.edsoo.ru/ff0c600a
36 | Iuxu Kapuo u ero KITJ]
37 | DKonornveckue mpoOIeMbl TEIUIOIHEPTETUKU
38 | O6obmaronmii ypok «MonekyinspHas ¢usnka. OCHOBBI bubmmoreka [JOK
TEPMOJIMHAMHKHY https://m.edso0.ru/ff0c6938
39 | KontponbpHas pabora o teme «MosnekynspHas Gusuka. bubmuorexa [IOK
OCHOBBI TEPMOTHTHAMHUKHY https://m.edsoo.ru/ff0c6a50
40 | ITapooOpa3oBanue u KoHAeHcanus. Vciapenue u kumeHue bubmuorexa [IOK
https://m.edsoo.ru/ff0c63b6
41 | AGcomoTHAs M OTHOCHUTENbHAS BIAXHOCTh BO3yXa. bubmuorexa [IOK
Hacpiennsiii map https://m.edsoo.ru/ff0c64d8
42 | Teépnoe Teno. Kpucramnuueckue u aMopQHbIe Tema. bubmuorexa [IOK
AHHM30TPOITUS CBOWCTB KPUCTAIIOB. JKUIKHE KPUCTAILITHI. https://m.edsoo.ru/ff0c65f0
CoBpeMEHHbIE MaTepUaJIbl
43 | TnaBneHWe W KPUCTAILTU3ANM. Y IeJbHAs TEIIOTa but6mmoreka [IOK
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maBiaeHus. CyomuManms

https://m.edsoo.ru/ff0c6708

44 | YpaBHEHUE TEIUIOBOTO OayiaHca bubmmoreka [JOK
https://m.edsoo.ru/ff0c6820
45 | DnekTpuzanus Ten. DIEKTPUUSCKuii 3apss. JBa Buga bubmmoreka [JOK
9JIEKTPHUECKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
46 | TIpOoBOHUKH, AUDIICKTPUKH U TOJYITPOBOAHUKU. 3aKOH Bu6muoteka [JOK
COXpaHCHHMSI SJIEKTPHUECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 | B3aumoneiictBue 3apsaaoB. 3akoH Kynona. Toueunsrii Bu6muotexa [JOK
SIIEKTPHUYCCKUI 3apsi https://m.edsoo.ru/ffOc6ced
48 | HanpsokEHHOCTB AIIEKTPUYECKOTO 1oJist. [IpuHImm Bbu6moteka [JOK
CYIEPIO3UIIMHU EKTPUUCCKUX MoJiel. JIuaun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
49 | Pabora cun anekrpocrarndeckoro nosist. [lorenmman. Bbu6moteka [JOK
Pa3HOCTh NOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
S0 | IIpOBOJHHKH M AMAIEKTPUKH B SJIEKTPOCTATHYECKOM Bu6moreka [JOK
noje. JIusnekTpudecKkas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 | DmekrpoémrocTs. Konmencatop bubmmoreka [JOK
https://m.edsoo.ru/ff0c7126
52 | DeKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa. DHEPTHS bubmmoreka [JOK
3apsDKEHHOTO KOHZEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 | JlaboparopHas padora "V3amepeHue eKTPOEMKOCTH
KOHJeHcaropa"
54 | TlpuHIUT TEUCTBUS U IPUMEHEHUE KOHICHCATOPOB,
KOTIMPOBAJILHOTO aIiapara, CTPYHHOTO MpUHTEpa.
DJIeKTpOCTaTUYECKAs 3allUTa. 3a3€MJICHUE
JIEKTPONPUOOPOB
55 | DIIeKTPUYECKUT TOK, YCIOBHSI €0 CYIIECTBOBAHHUS.
[TocTostaubIit Tok. Cuna Toka. Hanpsbxenue.
Conportusienue. 3akoH Oma JJ1s1 ydacTKa e
56 | IlocnemoBarenpHOE, TApALICIEHOE, CMEIIIAHHOE bubmuoreka [JOK
coeMHEHNE MPOBOTHUKOB. JlabopaTtopHas paboTa https://m.edsoo.ru/ff0c74f0
«/3yvyeHne cMeraHHOTO COCTMHEHHUST PE3UCTOPOBY
57 | PaboTa 1 MOIIHOCTb JIEKTPUUYECKOTO TOKA. 3aKOH bubmuoteka [IOK

Jxoyns-Jlenna

https://m.edsoo.ru/ff0c7838
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58 | Bakon Oma Ju1sl MOJTHOM (3aMKHYTOH) JICKTPHUYECKOM 1 bubnuorexa [JOK
nenu. Koporkoe 3ambikanue. JlaboparopHas paborta https://m.edsoo.ru/ff0c7ae0
«3mepenune DJ1C UCTOUHMKA TOKA U €0 BHYTPEHHETO
COITPOTHBIICHUS

59 | DieKTpOHHAS MPOBOAUMOCTH TBEPBIX METAILIIOB. 1
3aBUCUMOCTh CONPOTUBIICHUS METAJIOB OT TEMIIEPaTyphI.
CBepXITpOBOJIMMOCTh

60 | DnekTpuueckuii TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX 1
y4YKOB

61 | INoxynpoBOAHUKH, UX COOCTBEHHAsI U IPUMECHAS 1 Bbu6mmoteka [JOK
npoBoaAuMOCTh. CBOICTBa p—N-miepexoa. https://m.edsoo.ru/ffOc84ae
[losynpoBoIHUKOBBIE TPUOOPHI

62 | DneKkTpUYeCKU TOK B paCTBOPAX M paciiiaBax 1 bubnnoreka [JOK
3JIEKTPOJIUTOB. DICKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3

63 | DmekTpudeckuii TOk B razax. CaMOCTOSTEIbHBIA U 1 bubmmoreka [JOK
HECaMOCTOSTENbHBIN pa3psa. Monaus. [Tnasma https://m.edsoo.ru/ff0c84ae

64 | DiekTpuveckue MPUOOPHI U YCTPOMCTBA U UX 1 bubnmnorexa [JOK
npakTHYecKoe MpuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacCHOCTH

65 | O6oOmaromwii ypok «JIEKTPOTHHAMUAKAY 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0c88be

66 | KonrponbHas padora o Teme «IeKTPOCTaTHKA. 1 bubmuoreka [JOK
[MocTostHHBI ek TpUYecKuit TOK. TOKH B pa3IHMYHbBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 | PesepsHslii ypok. KoHTponbHas pabora rmo teme 1 bubmuorexa [IOK
"JIeKTpoIMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 | PesepBHslii ypok. O600maronmii ypok mo remam 10 1 bubmuorexa [IOK
KJacca https://m.edsoo.ru/ff0c8f6c
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11 KNACC

Ne Tema ypoxka KonnuecTBo yacos Hara OJeKTpoHHbIE TU(PPOBBIE
/I Bcero | Kontponbnsie | Ilpaktuyeckue | H3ydeHUs o0pa3oBaTenbHBIE PeCypPCHI
paboTHI paboTHI
1 ITocTosHHBIE MAaTrHUTHI U UX B3aUMOJIEHCTBHE. MarHuTHOE 1 bu6mmoreka [IOK
nosie. Bektop MaruuTHO# nHAYKIMU. JIMHUK MarHUTHOM https://m.edso0.ru/ff0c9778
MHAYKIUH
2 MaruauTtHoe nose npoBoJgHUKA ¢ TOKOM. OnbIT Dpceresa. 1 bubnnorexa [HOK
BsaumoseiicTBue mpoBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopatopHnas pabota «3yueHre MarHuTHOTO OIS 1 1 bubnuoreka [IOK
KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
4 JlelicTBrEe MarHUTHOT'O TOJISl HA MPOBOJHUK ¢ TOKOM. Cnia 1 1 bubnuoreka [IOK
Awmrnepa. JlaboparopHas padota «/ccnenoBanue neicTBHs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
S JleiicTBrEe MarHUTHOT'O TOJISl Ha IBUXKYIIYIOCS 3apsDKEHHYIO 1 bubnnoreka [JOK
gactuny. Cuna Jlopenia. Pabora cuinet Jlopenna https://m.edsoo.ru/ff0c9df4
6 OnekTpoMarauTHas UHAYKIUs. II0TOk BekTopa MarHUTHOM 1
nHaykuuu. O/1C nHAyKIuy. 3aKOH IEKTPOMarHuTHOM
nHaykunn Papanes
7 JlaGopatopHnas pabota «lccnenoBanue siBiIeHUs 1 1 bubnuorexa [IOK
HIIEKTPOMATHUTHOM WHTYKIIUU https://m.edsoo.ru/ff0cal50
8 WNuayktuBHOCTE. SIBnenue camonnaykuuu. 31C 1 bubmuorexa [IOK
CaMOMHAYKIMH. DHEPTUsi MArHUTHOTO TIOJIS KATYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE 1oJIe
9 TexHUYecKne yCTpOWCTBA M UX MMPUMEHEHHE: TIOCTOSTHHBIC 1

MAarHuThbl, 3JICKTPOMArHUThI, SJICKTPOABUTATCIIb,
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YCKOPHUTEIN DJICMCHTAPHBIX YaCTHI, MHAYKIIMOHHAA I1CYb

10 | O6o6maromnMii ypok «MarHuTHOE MOJIE. bubnmoreka [JOK
DJIeKTPOMArHUTHAS HHIYKIIUS https://m.edsoo.ru/ff0cab82

11 | KonTponpsHas pabota mo Teme «MarHuTHoe ToJe. bubmuorexa [IOK
DJIeKTPOMArHUTHAS HHIYKIIUS https://m.edsoo.ru/ffOcad58

12 | CBoboaHbBIC MEXaHUYECKHE KOJleOaHus. [ apMOHHYECKIE bubmmoreka [JOK
KoyieOanus. YpaBHEHHE TAPMOHMUYCCKUX KOJICOaHHUI. https://m.edsoo.ru/ffOcaf06
IIpeBpanienue 3Hepruu

13 | JIJabopaTtopHas pabora «lccaenoBanne 3aBUCUMOCTH
NepUoa MajbiX KoJieOaHHi Tpy3a HAa HUTH OT JJIMHBI HUTH
Y MacChl Tpy3a»

14 | KonebarenbHblit KOHTYp. CBOOOIHBIC 2JIEKTPOMArHUTHEIE bubnnorexa [JOK
KOJIeOaHHUS B UICATBHOM KOJIeOaTeIbHOM KOHTYPE. https://m.edsoo.ru/ff0ch820
AHaNOrHus MEXK1y MEXaHHUSCKHMH H AJICKTPOMATrHUTHBIMU
KoJe0aHusIMU

15 | ®dopmyna TomcoHa. 3aKOH COXpAHEHUS SHEPTHH B bubmmoreka [IOK
UJICATLHOM K0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4

16 | IlpencraBneHue o 3aTyXarOMMX KOJICOAHUSX. bubnuoreka [IOK
Beinyx/1eHHBIC MeXaHHYeCKUe KoeOanus. Pe3oHaHc. https://m.edsoo.ru/ff0cbb86
BeIHYK/IeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHHSI

17 | IlepemennsIii TOK. CHHYCOMIATBEHBINA TIEPEMEHHBIN TOK. bubnnoreka [JOK
MoIHOCTh TEPEMEHHOT0 TOKa. AMIUIUTYIHOE U https://m.edsoo.ru/ffOchd34
JICUCTBYIOIICE 3HAYCHUE CUITbI TOKA U HANPSKCHUSI

18 | Tpancdopmarop. [IponsBoacTBO, epeaaya u moTpedIeHHEe
JIEKTPUYECKON SHEPTUN

19 | YerpoiicTBO M MPaKTUYECKOE PHMEHEHUE IIEKTPUIECKOTO bubnmnoreka LIOK
3BOHKA, TeHepaTopa MepeMEeHHOT0 TOKa, JIMHHHA https://m.edsoo.ru/ff0cc324
ANIEKTporepeaay

20 | DKoMOTHYECKHE PUCKH MTPH TPOU3BOJCTBE dJIEKTPOIHEPTHH.

KynbTypa ucnonbp30BaHus IEKTPOIHEPTHA B
MOBCEIHEBHOU KU3HU
21 | MexaHWYeCKUe BOJIHBI, YCIOBHUS pacpOCTPaHEHHS. bubnmnoreka LIOK

[Tepuoa. CkopoCTh pacipOCTpaHEHHUS U IJIMHA BOJIHBI.
HOHCpC‘IHBI@ 1 IPOJOJILHBIC BOJIHBI

https://m.edsoo.ru/ffOccab4
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22 | 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. bubnuorexa [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 | DIeKTPOMAarHUTHBIC BOJIHBI, UX CBOMCTBA M CKOPOCTD. bubnnoreka [HOK
[1TkaJia 3JeKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 | TIpuHIMITBI PAIMOCBS3H U TEJCBHICHH. Pa3BuTHE CpeacTB
cBs13u. Pagmonokanus
25 | KonTponbHas padota «KonebaHus U BOJTHBDY bubnnoreka [HOK
https://m.edso0.ru/ff0cc6f8
26 | [IpsMOIMHEWHOE PacpOCTPAaHEHHUE CBETa B OJJHOPOIHOM bubnunoreka [JOK
cpene. Toueunslit nctounuk ceera. Jlyd cBera https://m.edsoo.ru/ff0cd350
27 | OtpakeHHe cBeTa. 3aKOHBI OTpaxkeHus cBera. [locTpoeHue bubnnoreka [JOK
M300paKEHHI B IJIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
28 | IIpenomienue cera. [lonHOe BHYTpEeHHEE OTpasKEHHE. bubmmoreka [IOK
IpenenbHbIi YToJ1 MOJHOTO BHYTPEHHET0 OTPAYKEHUS https://m.edsoo.ru/ff0cd7f6
29 | JIaboparopHas pabora «l3Mepenue mokaszarems bubmmoreka [JOK
PEIOMIIEHHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 | JIunzsel [Toctpoenne nzodpaxenwuii B mua3e. Dopmyira bubmmoreka [JOK
TOHKOM JINH3bI. YBEIUYCHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 | JIaboparopHas pabora «lccrnenoBannue CBOMCTB
M300paXeHHUI B TUH3AX)
32 | Iucnepcus cBeta. CoxHBIN cocTaB Oenoro cBeta. L[BeT.
JlaGopatopHnas pabora «HaOnronenue qucnepcun cBeTay
33 | Unrepdepennns crera. Jnudpakmums ceta. bubnnoreka [JOK
JnppakunonHas pemérka https://m.edsoo.ru/ffOced22
34 | Tlonepe4HOCTb CBETOBBIX BOJH. [lonmsipu3anus cBera bubnnorexa [JOK
https://m.edsoo.ru/ffOcf02e
35 | OnTuyeckue MpuOOPHI U YCTPOICTBA U YCIIOBHSI UX
0€30MacHOr0 NPUMEHEHHs
36 | ['paHMIIBI IPUMEHUMOCTH KITACCHYECKOW MEXaHUKH. bubnuorexa [IOK
[TocTynarel cienagbHOI TECOPUH OTHOCHTEIILHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHUE bubnmoreka [JOK
BPEMEHHU M COKpAIICHHUE JUTUHBI https://m.edsoo.ru/ff0cfa42
38 | DHeprus v UMITYJIbC PEIATUBUCTCKOM YacTHIbl. CBSI3b bubnuoreka [IOK

MAaCChI C SHEPTUEH U UMITYJILCOM. DHEPTHS TOKOS

https://m.edsoo.ru/ffOcfc68
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39 | KontposbHas padota «Ontuka. OCHOBBI CIICIIHAILHOM bubnnorexka [HOK
TEOPUU OTHOCHTEILHOCTH https://m.edsoo.ru/ff0cf6f0
40 | ®otonsl. Dopmyna [lnanka. DHEprus U UMIYJILC GOTOHA bubnnoreka [HOK
https://m.edsoo.ru/ff0cfel6
41 | Orkpeitre u uccieaoBanue Gorodrpdexra. OnbiTer A. I'. bubmuorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 | 3akonsl oTorddekra. YpaBHeHHE DWHIITEHHA TS bubnuorexa [JOK
dorordpdexra. «KpacHas rpanuna» poroaddexra https://m.edsoo.ru/ff0d015e
43 | MaBnenue ceeta. OnbiTel I1. H. JIeOeaera. Xumudeckoe bubmuoreka [JOK
neicTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHUUYECKUE YCTPOUCTBA U IPAKTUIECKOE IPUMECHEHHE:
¢doTorteMeHT, POTOMATYHK, COTHEUHAs Oarapes,
CBETOJIUO]T
45 | Pemrenue 3a1a4 1o TemMe «DJIEMEHTBI KBAHTOBOW OTITHKI) bubnnoreka [JOK
https://m.edso0.ru/ff0d0302
46 | Moaenb aroma Tomcona. OnbiTel Pesepdopaa o bubnunoreka [JOK
paccessHuIo o-yactuil. [IranerapHast Mosieb aToMa https://m.edsoo.ru/ff0d091a
47 | Iloctynatel bopa bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa
48 | UznydeHue U noryionieHrne GoToHOB MPH MEPexo/ie aToMa ¢ bubnuoreka [IOK
OJIHOTO YPOBHS SHEPTUHU Ha JIpyroil. Busl criekTpos https://m.edsoo.ru/ff0d0Oafa
49 | BormHoBEIE cBOlicTBa yacTull. BomHs! e bpoiins. bubnuoreka [IOK
KopmyckynsipHo-BosiHOBO ayaiu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYeHHE
50 | OtkpeiTHe pagunoakTHBHOCTH. OTBITHI Pe3epdopma mo bubnuorexa [JOK
OIpeJICJIEHUIO COCTAaBa PATMOAKTUBHOTO U3ITY4YEeHUS https://m.edsoo.ru/ff0d0fd?2
51 | CgoiicTBa anbda-, Oeta-, raMmMa-u3nydeHus. Biusaue
PaIMOaKTUBHOCTH Ha )KHBBIE OPTAHU3MBI
52 | OTkpeITHE TPOTOHA U HEWTpOHA. M30TOMEI. Anbda-pacna. bubnuorexa [IOK
DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['lamma- https://m.edsoo.ru/ff0d1162
U3Iy4YeHue
53 | DHeprus CBS3U HYKJIOHOB B sifipe. SIepHbIe peaKilui. bubnmuorexa [JOK

SAnepusiii peaktop. [IpoGieMbl, MepCIeKTUBEI,
9KOJIOTMYECKUE aCIIEKTHI SIAEPHON YHEPTETUKHU

https://m.edsoo.ru/ff0d1356
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54

OnemeHTapHble yacTUulbl. OTKpBITHE MO3UTPOHA. MeTozbI
HAOIIONICHNS ¥ PETUCTPALIUH IEMEHTAPHBIX YaCTHII.
Kpyreiii cton «@yHaaMeHTanbHbIE B3aUMOICHCTBUS.
EnuHCcTBO (hM3nveckoii KapTUHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mHOr0 HeOa. Co3Be3ausl, sipKue 3BE3/bI, TUIAHETHI,
nx Buaumoe asmxkenue. ConHeyHas cUCTeEMa

56

Connue. CoyiHeuHast akTUBHOCTb. VICTOUHUK SHEPTUHU
ComHiia 1 3Bé311

57

3BE3/1bI, ©X OCHOBHBIC XapaKTEPUCTUKH. 3BE3/IbI TIIABHOM
MOCJICZIOBATEILHOCTU. BHYTpeHHEee cTpocHHE 3BE3 .
CoBpeMeHHBIE TTPEICTABIICHUSI O TIPOUCXOKICHUH
sporoii ComHia u 38831

58

Muieunsiit Ilyre — nHama ['anakruka. [lonoxxenue u
newkenne Conana B ['anaktuke. [anaktuku. YEpHbIe NBIPHI
B pax TaJaKkTUK

59

Bcenennas. Pa3oeranue ranaktuk. Teopust boibiioro
B3pbIBa. PenmukToBoE H3nydyeHne. MerarajakTuka

60

HepemeHHble HpO6JIeMBI ACTPOHOMHUHU

61

KontponbHas paboTa «251€MEHTHl aCTPOHOMHUU U
acTpOpUUKI

62

O6o06matomuii ypok. Ponb Gpusuku u acTpoHOMUU B
SKOHOMUYECKOMN, TEXHOJOTMUECKOM, COIIMATLHON U
ITUYECKOH cdepax NesTeTbHOCTH YeTTOBEKa

63

O6o06maromuit ypok. Ponb n mecto pusmuku nu acTpoHOMUU
B COBPEMEHHOM HAay4YHON KapTUHE MUpa

64

O6o06maromuit ypok. Poib pusnueckoit Teopun B
(hopMUPOBAHHY MPECTABICHUN O (U3NUECKONU KapTHHE
MUpa

65

O6o06maromuii ypok. Mecto pusndeckoit KapTHHBI MUpa B
00111eM psiZTy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABICHUN O IPUPOJIE

66

PesepBHbIil ypok. MaruutHoe nosie. DIeKTpoOMarHuTHas
WHTYKITHSI

67

PezepBHblil ypok. Ontrka. OCHOBBI CIENHAIBHON TEOPUH



https://m.edsoo.ru/ff0d0e38

OTHOCHUTCIIBHOCTHU

68 | Pesepnbiii ypok. KBanToBast huzuka. DjaeMeHTHI 1 bubmuorexa [IOK
aACTPOHOMHMH U acTPODUUKU https://m.edsoo.ru/ff0d1784
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nox penakiueit
[TapdentpeBoit H.A., Akimoneproe obmectBo «M3natenbeTBo «IIpocBerieHuney
» dusuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. non penakiueit

[TapdentneBoii H.A., Akuronepnoe o6mectBo «M3narensbctBo «lIpocsemienue

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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