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HOACHUTEJIBHAA 3AIINCKA

[Tporpamma o pu3nke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus pa3paboTaHa
Ha OCHOBE IOJIOKEHHH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTebHOU
nporpammel, mpenctaBicHHEbx B ®I'OC COO, a takke ¢ yuéroMm denepalbHONH paboueit
IporpaMMbl BOCHHUTAHWS ¥ KOHICNIMHU TIperojaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3oBaTeNbHBIX ~ OpraHu3almax Poccuiickold  @Denepanuy, pealn3yIOIIUX  OCHOBHBIC
oOpa3oBaTesbHbIC IPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HAmpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO nojaxoaa. [Iporpamma no ¢pusuke COOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTBIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3UMKM C €CTECTBEHHO-HAayYHbIMU Y4YeOHBIMU IpenMeramMu. B Hell ompenenstorcs
OCHOBHbBIE 1M U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ysbTaThl OCBOCHUS Kypca GU3NKH: TUYHOCTHBIE, METAIIpEIMETHBIE, IPEAMETHBIE (Ha 6a30BOM

YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUTAaHUPYEMbIE Ppe3yNbTaThl OCBOGHMS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHUCIE
MIpeIMETHBIE Pe3yabTaThl MO roJilaM O0yYEeHHUS;
coJiepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

dusnka Kak Hayka o HanboJsee 00muUX 3aKOHAX MPUPOJIbI, BBICTYIAs B Ka4e€CTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBCHHBIH BKJIA[ B CUCTEMY 3HaHHU 00 OKPYKaIOIIeM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3YIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEMETOB, IIOCKOJIbKY (PU3MUECKIE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, H3y9aeMbIX
xuMueH, Ouonorueit, gusudyeckoi reorpadueid m actpoHoMuen. Mcmonb3oBaHWEe W aKTHMBHOE
pUMEHEeHHE PU3MUECKUX 3HAHUN OTIPEIeISIeT XapaKTep ¥ Pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOTHIA
B cepe SHeEpreTWKH, TPAaHCIOPTA, OCBOSHHS KOCMOCA, TOJYYEHHUS HOBBIX MAaTEpUAIOB C
3aJJaHHBIMH CBOWCTBAMH U JIpyruX. M3ydeHune Gpu3nku BHOCUT OCHOBHOM BKIIAJ] B ()0 PMUPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa O0ydarouiuxcsi, B (OpMHUpPOBaHHE YMEHHH NPHUMEHSThH
HAYYHBII METO]I TIO3HAHUS ITPH BBITIOJTHEHUH UMH YUEOHBIX UCCIICIOBAHHIA.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero obiiero oOpa3oBaHus MOJIOKEH Pl UIEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPHUHIIUIIBI €0 MOCTPOCHHUS.

Hoes yenrocmuocmu. B cOOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICPXKUT MaTepuaj U3 BCEX pa3aeiioB (U3MKH, BKIIOYACT KaK BOMPOCHI KIACCUYECKOMW, TaK M
COBPEMEHHOU (U3HKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEH MaTepuall Kypca pU3MKH 00beTMHEH BOKPYT
¢usnueckux Teopuil. Bengymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€puH, BELUIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mpeanojaraeT UCHOJIb30BAHUE TYMAHUTApHOTO
NoTeHIMana (pu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuknaonou nanpaenrennocmu. Kypc GU3uku npeamnonaraeT 3HakOMCTBO € IIUPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.



Hoes »skonocuzayuu peanns3yercss IMOCPEACTBOM BBEACHUS DJJIEMEHTOB COJCpIKaHMI,
MOCBSIIEHHBIX 3KOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a Takke 00CYKJIEHHsI TPOOIIEM pallMOHAIBHOTO MTPUPOIOTIOIH30BAHUS U
9KOJIOTMYECKOM 6E€30aCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (DM3MKH HAa YPOBHE CpeIHEro oOmero oOpa3oBaHHS
ABIISIOTCS  (u3nveckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE MOCTPOCHHS
¢u3nveckoil TeopuH, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULIAX NPHUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO -
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-1esTeIbHOCTHBIN MOJX0/ B Kypce (PU3MKHU peanu3yeTcsl MPexkae BCEro 3a CUET
OpraHM3aly SKCIEPUMEHTAIbHON NesATeNbHOCTH oOydatomuxcs. [[nst 6a3oBoro ypoBHs Kypca
(U3UKM — 3TO MCIMOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo ¢usnke oOBEAMHEHBI B OOUIUN CIUCOK
YUYEHHYECKUX MPAKTHUECKUX padoT. BrineneHue B yka3aHHOM mepedyHe JabopaTopHbIX paloT,
MNPOBOAVMMEBIX JJid KOHTPOJIA M OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'II)HOFO
rporecca UCXo/i1 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHHs kaOuHeTa Qu3uku. [Ipu 3Tom
obOecrieunBaeTcs OBJIaJiIeHHE OOyJaloNIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
HUCCJICI0BaHUA 3aBHCHUMOCTEH (1)I/ISI/I‘IeCKI/IX BCJIMYMH M IIOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bosbioe BHnManue YACTACTCA pCUHICHUTIO paC‘-IéTHI)IX 1 KAa4YC€CTBCHHBIX 3a/1a4. HpI/I 9TOM
JUTS PACUYETHBIX 33]1ad IPHOPUTETOM SIBJISIOTCS 3aJIa4M C SIBHO 3aJaHHOU (DH3UYECKON MOJEIBIO,
MO3BOJISOIINE TIPUMEHSTh H3yYeHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjerna Kypca,
TaK ¥ WHTETPUPYS 3HAHUS W3 pasHbIX pasnenoB. [y KauyecTBEHHBIX 3ajad MPHOPHUTETOM
SBIISIIOTCSL  3aJaHUsT Ha OOBSICHCHHWE TPOTCKaHHWsS (U3NYECKUX SBJICHUH H TIPOIIECCOB B
OKpYXarolen >XKu3HH, TpeOyronue BhIOOpa (PU3NYECKONW MOJETH ISl CHUTYyallud TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpedoBanusamu PI'OC COO k mMaTepHaIbHO-TEXHUYECKOMY
obecreueHno yueOHOTro Ipoiiecca 0a30BbIi ypoBEHb Kypca (DU3UKH Ha YPOBHE CPEIHETO OOIIETOo
00pa3oBaHus JIOJDKCH M3y4aThCs B YCIOBHUSX MPEIMETHOTO KaOWHEeTa (DM3MKH WM B YCIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B xabuHeTre (Qusuku
JOJDKHO OBITh HeoOXxomumoe jabopaTopHoe oO0OpyJAOBaHWE Ui BBITIOJHECHUS YKa3aHHBIX B
nporpamMmme 1o GU3MKe YUCHHUECKUX PAKTUICCKUX paboT U IEMOHCTPAIIMOHHOE 000PY/I0BaHHE.

HGMOHCTpaHI/IOHHOC O60py,HOBaHI/Ie Q)opMpreTc;I B COOTBCTCTBHH C JIIPHUHIOUIIOM
MUHHUMAaJbHOM HOCTATOYHOCTH U oOecrneynBaeT MOCTAHOBKY IICPCUYHCIICHHBIX B IIPOrpaMMC I10
(1)1/131/11(6 KIIFOYCBBIX IICMOHCTpaI_II/Iﬁ AL UCCIICAOBAHUSL H3Y4YACMBbIX SIBJICHUH U IMpoucCCoB,
OMIIUPHUYCCKHUX U Q)YHHaMeHTaHBHHX 3aKOHOB, UX TCXHUYCCKUX HpHMeHeHHﬁ.

JlaboparopHoe o0opy10oBaHUE /I YICHUYECKUX MPAKTUYECKUX paboT POpMUpPYETCs B BUJIE
TEMaTUYEeCKHX KOMIUIEKTOB M oOOecreynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaronuxca. TemaTnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBaHHS JOJKHBI OBITh
MOCTPOECHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpHUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMHU HeJIAMU N3YYCHUA (1)I/ISI/IKI/I B O6I_I_[6M O6paSOBaHI/II/I SABJIAKOTCA:

(bOpMI/IpOBaHI/Ie HHTCpECa U CTPCMIICHUA 06yqalomnx051 K HAay4YHOMY H3YUYCHUIO HPHUPOJBbI,
Pa3BUTHUC UX UHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI‘/’I;

pa3sBUTUC HpeI[CTaBJ'ICHI/Iﬁ 0 HAYYHOM MCTOJAC NO3HAHUA U (I)OpMHpOBaHI/IC HCCICA0BATCIBCKOI'O
OTHOIICHUS K OKPY’KAIOIIWUM SIBJICHUSM



(opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUs OCHOB CTPOCHHUS MAaTEPUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

(bopmupoBaHne yMeHH OOBSICHSTD SBJICHUS C UCHIOJIB30BAHNEM (PU3MUECKUX 3HAHUHN U HAYYHBIX
JI0Ka3aTelIbCTB;

(dbopMuUpoBaHHE TPEACTABICHUN O PONM (HU3UKU IS PA3BUTUS JPYTUX ECTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTH.

JlocTikeHne STHX Lelied 00ecreYrBaeTCsl PEelmIeHUEeM CIIeIYyIOIMX 3a1ad B Ipolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpetHero o0mero o0pa3oBaHus:

nprOOpEeTeHNEe CHCTEMBI 3HAHUA 00 0OIMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIIOYAass MEXaHWKY, MOJICKYISPHYIO (H3UKY, ODJICKTPOJAWHAMHKY, KBAHTOBYIO (GHU3UKY U
AJIEMEHTHI aCTPO(PU3UKY;

(¢bopMHpOBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHMS (U3NYECKUX
SIBICHUI B TPUPOJIE U JIJISI IPUHATHUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM KU3HH;
OCBOEHHE CIIOCOOOB pelIeHNs pa3IuYHbIX 3a/1a4 C SIBHO 33JaHHOM (U3NYECKOI MOJIEINbIo, 3a/1a4,
MO/IPa3yMEBAIOIINX CAMOCTOSATEIbHOE CO3JaHue (U3NYECKON MOJIeNH, aJleKBaTHOM YCIOBUSAM
3a/1auu;

MOHUMaHWe (PU3NYECKUX OCHOB U TIPUHITUIIOB JIEUCTBUS TEXHUYECKHUX YCTPOWUCTB W
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CPEY;

OBJIaJIECHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS M TPOBEAEHUSA (DU3HUYECKUX
SKCINEPUMEHTOB, aHajlW3a W HWHTEepIpeTanuu HWHGOPMALUU, OINpeAeTeHHUs JI0CTOBEPHOCTU
MTOJTy4EHHOTO PE3yJbTaTa;

CO3/IaHME YCIIOBUW JUIA Pa3BUTHS YMEHHH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NESATENbHOCTH.

Ha n3yuenue ¢uzuxu (6a30BbIi ypoBEHb) Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs OTBOIUTCS
136 gacoB: B 10 xitacce — 68 wacoB (2 gaca B Hezient0), B 11 kimacce — 68 yacoB (2 4aca B HEZICIIO).

[Ipennaraemslii B mporpamme 1o (u3uke nepedeHs 1a00paTOPHBIX U MPAKTUYECKUX padboT
SBJIIETCS PEKOMEHIOBAHHBIM, YUYMTEIb J€JIaeT BBHIOOp MPOBEACHUS JTabOpaTOPHBIX paboT U
OTIBITOB € YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.

COJEP/KAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI0 O3HAHUS

®dusnka — HaykKa O HOpUpPOAC. Hay‘IHBIC MCTOAbI IO3HAHHA OKPYXKAoLIECTo MHUpaA. Ponnb
OKCIICpUMCHTA U TCOPHUHU B ITPOLUCCCC IO3HAHUSA ITPUPOIbI. BKCHCpI/IMCHT B (1)I/ISI/IK6.

MOILeJ'II/IpOBaHI/IC (I)I/I3I/I"ICCKI/IX SIBIICHUH H MpoIeCCoOB. HaquLIe runoTe3pl. U3nUecKue
3aKOHBI 1 TCOPHUH. FpaHI/ILU:I MNPUMCHHUMOCTHU (I)I/ISI/ILIGCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBHA.

Pons m Mecto ¢u3uku B (QOPMHUPOBAHUM COBPEMEHHOM HaydHOM KapTHUHBI MHpa, B
IIPAKTUYECKON JESITEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHaI0TOBBIC B I_[I/I(I)I)OBBIC HU3MCPUTCIIbHBIC HpI/I60pLI, KOMITBIOTCPHBIC JATYUKU.



Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

Mexanundueckoe JABMOKCHUC. OTHOCHUTENILHOCTb MEXaHHYECKOI'0 JABUKCHUS. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE

MaTepHaHBHOﬁ TOYKH, UX MPOCKIUHU HAa OCH CUCTCMbI KOOPJIUHAT. Crnoxxenue HepeMCIIICHI/Iﬁ u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJMHENHOE nBIKeHue. ['paduxu 3aBUCHMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NEPEMEIICHUS MATEPUATIBHON TOUKH OT BPEMEHH.

CBoboaHoe majienre. Y cKopeHue CBOOOIHOTO TaeHUsI.

KpuBonuueiiHoe aBwxkeHue. J[BMKEHHE MaTepuasbHOW TOYKM IO OKPYKHOCTH C

MOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTIIOBAsl CKOPOCTb, JIMHEHAs: CKopocTh. [lepuoa u yacrora
oOpaienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHnueckne ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, IBUKEHNE CHAPSIOB,
LIETTHBIE U PEMEHHBIE NIEpEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, UILTFOCTPAIIAS] KHHEMAaTHYECKUX XapaKTEPUCTUK JBHKCHUSI.
[IpeoOpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6nronenue neuxeHus teaa, OpOIIeHHOTO MO/ YIJIOM K TOPH30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOHOTO IaICHHUS.

HampaBneHnue cKopoCcTH Ipy IBHKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne HepaBHOMEPHOTO JBUKEHHS C LIETIBIO ONPEAeTICHIS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue cOOTHOILICHUS MCKAY IIYTAMU, HpOfI,Z[eHHLIMI/I TCJIOM 3a ITI0CJICA0BATCIIbHBIC

paBHBIE NPOMEXYTKH BPEMEHHM IIPH PABHOYCKOPEHHOM JBWKEHHUU C HA4YaJIbHOM CKOPOCTBIO,
PaBHOM HYIIIO.

N3ydeHnue nBuKeHHs MIapUKa B BI3KOU KHUAKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipunnun otHocuTensHOCTH ['anunes. 1lepoiit 3akoH HerotoHa. MHepunanbHble CUCTEMBI
OTcYéra.



Macca Tena. Cuna. Ilpunmun cynepnosuuuu cui. Bropoi 3axkon Heiorona mis
MaTtepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA U1 MaTepUaIbHbIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buapl Tpenus (mokosi, ckoibxeHus:, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHUSI CKOJIBXEHHS U cuiia TpeHus nokos. Koadduuument tperns. Cuna cOonpoTHBICHHS MPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynaTenpHOE U BpalaTelbHOE JBUKEHUE a0COIIOTHO TBEPJIOTO TEIA.

MOMEHT CHJIbl OTHOCUTEIILHO OCH BpalieHus. [1imeqo cuiibl. Y CnoBus paBHOBECUS TBEPIOTO
Tena.

Texanueckue YCTpOI\/’ICTBa U TPAKTUYCCKOC TMPUMCHCHUC: TMOJIIWITHUKH, ABUXKXCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIINX TEJT.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Croxenue cuil.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.
HeBecomocts. Bec Tena npu yCKOpeHHOM NOAbEME U MTaJICHHUH.
CpaBHEHHE CUJI TPEHUS TTOKOSI, KAYEHUSI U CKOJIBKEHUSI.
VYcnoBust paBHOBecus TBEPAOTro Tena. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi
N3yuenue nBuxenus Opycka 1o HaKIIOHHOW TJIOCKOCTH.

HccrenoBanie 3aBUCHMOCTH CHJI YIPYrOCTH, BO3HHKAIOIIUX B MPYXHHE M PE3HHOBOM
oOpasie, OT ux JehopMalHH.

HccnegoBanue yCJIOBI/Iﬁ paBHOBECHUSA TBépI[OI‘O TCJIa, UMCIOUICTO OCh BPAIlICHU.
Tema 3. 3axkonvt COXPAHEHUA 6 MeéXAHUKe

I/IMHyJ'ILC MaTepHaHBHOﬁ TOYKHU (Teﬂa), CUCTCMbI MAaTCPUAIIbHBIX TOYCK. I/IMHYJ'IBC CHUJIBI U
HU3MCHCHUC UMITYJIbCA TCIIA. 3aKkoH COXpaHCHU UMITYJIbCA. PeakTnBHOE IBHKEHHE.



PaGora cunpl. MOLIHOCTE CHJIBI.

Kunernueckast sHeprust MaTepualibHOW TOYKM. Teopema 00 M3MEHEHUM KHHETHYECKOM
JHEPIHUH.

[orenumansHas sueprus. [loTeHnnanbpHas SHEPTHs YIPYro 1epOPMUPOBAHHON MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

HOTGHHI/I&JIBHBI@ 1 HCIIOTCHIMAJIbHBIC CHIIBI. CBs3b pa6OTI)I HCIIOTCHIUAJIBHBIX CHJI C
H3MCHECHHEM MCEXaHHMISCKOM OHEPIUU CUCTEMBI TCII. 3akon COXpaHCHUA MEXaHHYECKOM OHCPIruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoHCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEP, NMPYKUHHBIN
MIACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexon noTeHIMAIBLHONW PHEPTUHU B KHUHETUUECKYIO M 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamoprvie padbomul

N3ydyenne abCONIOTHO HEYNpPYroro yaapa € TMOMOIIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIBI C W3MEHEHHEM MEXaHMYEeCKOW HHEpPruu Teja Ha
MIpUMepe PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pasznen 3. MoJieky/sipHasi pu3uKa 4 TEPMOIMHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TTOJIOKEHUS MOJIEKYJSIPHO-KHUHETHYECKON TEOPUH U UX OTIBITHOE 00O0CHOBAHHE.
Bpoynosckoe neuxkenue. Auddysus. Xapaktep ABUKESHHS U B3aUMOICHCTBUS YaCTHUI BEIIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPABIX TEJI U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3THX Mojeneil. Macca u pazmepsl MoJiekyln. KonmuectBo BemiectBa. [locTosinaas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscust.

Mojenbs uaealbHOro rasa. OcHOBHOE YpaBHCHUC MOHGKYHHpHO'KI/IHeTI/I‘{eCKOﬁ TCOPUU
nACAJIbHOTO TIasa. AoOcomoTHas TEMIICpATypa KaK MeEpa CpG,Z[HCfI KHHETHYECKOM SHEPIrun
TEIUIOBOIO JBIDKEHMS YacTull rasza. [llkama TEMIICPATYP KenbBuna. ['a30BEIC 3aKOHBI. YpaBHeHI/Ie
MeHL[eneeBa—KnaneﬁpOHa. 3akoH ﬂaJ'IBTOHa. I/I30np0ueccm B HACAJIbHOM ra3c € IIOCTOSAHHBIM
KOJIHMYCCTBOM BCIICCTBA. rpa(l)l/l‘-ICCKOC MNpEACTaBJICHUEC H30IPOUCCCOB: H30TCPpMa, H30XO0pa,

n3obapa.

Texauueckue yCTpOﬁCTBa U IIPAKTUYCCKOC IMPUMCHCHHEC: TCPMOMETDP, 6ap0MeTp.

Jlemoncmpayuu



OneITHI, JTOKa3bIBAIOIIME JUCKPETHOE CTPOSHHE BemecTBa, Gotorpaduu MOJICKYI
OPraHU4YeCKUX COCTUHECHUM.

OmnbITh! 0 AU} Y3UH KUAKOCTEH U Ta30B.

Moiens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LltepHna.

OmnBITH, TOKA3bIBAIOIIUE CYIIECTBOBAHIE MEKMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.
Moiens, WLTIOCTPUPYIOIIast TPUPO.TY AaBICHHS ra3a Ha CTEHKH COCYIa.

OmnBITH, WUTFOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UICATBHOTO Ta3a, H30IPOIIECCHI.
Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

OmpeneneHne Macchl BO3JyXa B KJIACCHOH KOMHAaTe Ha OCHOBE HW3MEpPEHUH 00bEMa
KOMHAaThI, JaBJICHUA U TCMIICPATYPhI BO3ayXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX Iy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepMonuHamuyeckass cucrema. BHYTpeHHsIS SHEprusi TEPMOJAMHAMHYECKONM CHCTEMBI U
criocoObl e€ m3meHeHus. KonndyecTBo TeroTsl U pabota. BHyTpeHHsIs SHEprusi 0JAHOATOMHOTO
uJeanbHOTOo ra3a. Bunel Teronepenayn: TemIONpOBOIHOCTh, KOHBEKIUS, U3y4eHUE. Y NeibHas

TEeMI0EMKOCTh BEIIECTBA. KommdecTBO TEIIIOTHI IIpu TCIUIoImepeaayc.

[Tonsatue 06 aqnadbaraoM nporiecce. [lepBrrit 3akoH TepMoanHaMuKy. [Ipumenenne nepBoro
3aKOHA TEPMOJMHAMMKH K H3omporieccaM. ['papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.
TemnoBbie MamuHbl. [IpuHIMITBI HelicTBUA TeIIOBbIX MamuH. [IpeoOpa3oBaHus sHEpTUH B
TeroBbIX MammuHax. KoadumuenT nmonesnoro aericteus temoBoit mammael. [ukn KapHo u ero

KOB(b(bI/IHI/IeHT IIOJIC3HOTO HeflCTBHH. DKOJIOTHYECKHE HpO6J’I€MBI TCIIJNIOOHCPI CTUKU.

Texuuueckue YCTpOﬁCTBa U MPAKTUYCCKOC TIPHUMCHCHUC: MNOBUI'ATCIIb BHYTPCHHCIO
CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUIIUOHCP.

Jlemoncmpayuu

N3menenne BHYTpEHHEW SHEpPruM Tella IMPU COBEPIICHUU PaOOTHI: BBUIET MPOOKH U3
OYTBIJIKH MO JCHCTBHEM C)KAaTOTO BO3yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TPeHHS
(BUACOIEMOHCTpALINSA).

N3meneHnne BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OmnbIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Moaenu HapOBOﬁ Typ6I/IHBI, ABUTATCJIsI BHYTPCHHCTO CrOpaHus, pCAKTUBHOI'O ABUTATCJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3mepenue ynenbHOM TeIIOEMKOCTH.
Tema 3. Azpecamnvie cocmoanua eewjecmea. Pazogvie nepexoovi

[TapooOpazoBanue u koHaeHcanws. Vcnapenne u kurieHne. AOCOIIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTh BO3ayxa. HacklieHHbI map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AaBJICHUS.

Teépnoe Teno. Kpucrammueckue u aMmopgHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIOB.
Kunkue xpucramael. CoBpeMeHHble Marepuanbl. [lnaBieHue um Kpucramuzauus. YeinbHas
TeruioTa miasyieHus. CyonuManus.

VYpaBHEeHHE TEIUIOBOTO OasiaHca.

TexHuueckre yCTpOWCTBA W IPAKTHYECKOE NPUMEHEHHUE: TUIPOMETP U IICUXPOMETP,

KaJIOPpUMETP, TEXHOJIOTMU NOJTYYCHHA COBPEMCHHBIX MAaTCPUAIOB, B TOM YUCJIC HAHOMATCPUAJIOB,
1 HAHOTCXHOJIOTHUH.

Jlemoncmpayuu
CBolicTBa HACHIIIEHHBIX apOB.
Kunenue nmpu NOHMKEHHOM JaBJICHUH.
CriocoObl U3MepeHus BIKHOCTH.
Habmonenue HarpeBaHus U MJIaBJIeHHs KPUCTAIITMYECKOTO BELIECTBA.
JleMOHCTpaIus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, nabopamopHule padbomoi
N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
Pa3znen 4. diiekTpoauHaAMHKA
Tema 1. Dnekmpocmamuka

DnexTpuzalus Teln. OIeKTpuueckuid 3apsa. JBa Buga SJIEKTPUYECKUX 3apsOB.
[IpoBOTHUKH, AUANEKTPUKH U TIOTYIIPOBOIHUKU. 3aKOH COXPAaHEHUS AIIEKTPUUECKOTO 3apsiia.

Bzaumopneiicteue 3apsgoB. 3akoH Kymona. TodeuHblid  3JeKTpUYECKUH — 3apsl.
Onexktpuueckoe mosie. Hampsok€HHOCTh snekTpuyeckoro mofs. [lpuHnum cynepno3unuu
ANEKTPUYECKUX MmoJiel. JIMHIY HanpsoKEHHOCTH AJIEKTPUYECKOTO TIOJIS.

PaGora cun QJICKTPOCTATUYCCKOI'O ITOJIA. IToTennnan. Pa3HOCTh MOTEHITUAIOB. HpOBOI[HI/IKI/I
W JUIJICKTPUKHU B SJICKTPOCTATUYICCKOM IIOJIC. I[I/IBHGKTPI/I‘IGCKEIH MMPpOHHULIAEMOCTh.

3J'IeKTpOéMKOCTB. KOHI[CHC&TOp. 3J'IeKTp0éMKOCTB IJIOCKOTO KOHACHCATOPA. 9Hepr1/151
3apsAKCHHOTO KOHACHCATOpA.

TexHuueckre yCTpONCTBA M IPAKTUYECKOE IIPUMEHEHHE: DJIEKTPOCKOI, 3IEKTPOMETD,
AIIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE JIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBINA IIPUHTED.



Jlemoncmpayuu

YCeTpoCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.
B3anmoneicTBue Ha’IEKTPU30BAHHBIX TEJ.
DNEKTpUUECKOE MOJIE 3aPSUKEHHBIX Tell.
[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
DNeKTpOoCTaTUYECKas 3alluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh BHGKTpOéMKOCTI/I IJIOCKOr'o KOHACHCATOPA OT IJI0maan IiIaCTUuH, paCCTOSAHHA
MCXKIY HUMHU U I[HBJIGKTpH‘IGCKOfI IMPOHUITACMOCTH.

DHeprus 3apsKEHHOT0 KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku 6 paznuunvix cpedoax

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUA ANEKTPUUYECKOTO TOKa. MICTOYHMKHU TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 7151 ydacTka LErnH.

DneKTpuyeckoe COTIPOTHUBIICHUE. VYaensHoe COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEAUHEHNE TPOBOIHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jkoynsa—JleHna. MOIIHOCTh 3IEKTPUYIECKOTO TOKA.

DNEeKTPOABMKYIIAsl CUjla U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA TOKa. 3akoH OMa st
MOJTHOM (3aMKHYTOM) 3JIeKTprIecKoi nenu. KopoTkoe 3aMpIkaHHeE.

DNEeKTpPOHHAs MPOBOJUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COTPOTHUBIICHUS METAIJIOB
oT Temreparypsl. CBEpXIpOBOAUMOCTb.

SHGKTpI/I‘IeCKI/Iﬁ TOK B BAKyyM¢€. CpolicTBa OJICKTPOHHBIX ITYYKOB.

[TomynpoBoanuku. CoOCTBEHHass M INPUMECHAss MPOBOJUMOCTh HOJYIPOBOJIHHKOB.
CaoiictBa p—Nn-nepexoaa. IloxynpoBotHUKOBbIE TPUOOPHI.

aﬂeKTpI/IquKI/Iﬁ TOK B pPAaCTBOpaX U pacijiaBax 3JICKTPOJIUTOB. QHGKTPOHI/ITI/ILIGCKEIH
JUCCoIuanus. BHCKTpOJII/IB.

DneKkTpuyecKkuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBIN pa3psia. MomHus.
IIna3ma.

Texauueckue yCTpOﬁCTBa H NPAKTUYICCKOC NTPUMCHCHUC: aMIICPMETP, BOJILTMETP, pEOCTaT,
HUCTOYHUKH TOKA, SJICKTPOHAI'PCBATCIILHBIC HpI/IGOpLI, QJICKTPOOCBCTUTCIILHBIC HpI/I60pBI,



TEPMOMETP  CONpPOTHUBICHHS, BAaKyYyMHBIH  JHOJ, TEPMHUCTOPHI H  (POTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN MO/, FaIbBAaHUKA.

Jlemoncmpayuu
N3mepenue cuiibl TOKa U HAITPSDKCHUS.

3aBUCHUMOCTh COMMPOTUBJICHUA LWJIMHAPUYCCKHUX IMPOBOJHHWKOB OT IJWHBI, IUIOIAAN
IMOMEPCHYHOIO CCYCHHA U MaTCpHraia.

CwMemranHoe COCAUMHCHHUEC IPOBOJHUKOB.

[IpssMoe m3MepeHne HMeKTpPOABMKYIIEeH cuiibl. KOpoTkoe 3aMblKaHHME TraJlbBaHUYECKOIO
2JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3ps ¥ IpOBOJUMOCTh BO3yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne 31eKTpoABHUKYIIEH CHIIbI MCTOYHHMKA TOKA U €70 BHYTPEHHETO CONPOTHUBIICHUS.

HaGnronenue anexkTpousa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢uszuku 6a3oBoro ypoBHd B 10 kiacce OCYyLIECTBISETCS C Y4ETOM
COJIepXKaTeNbHbIX MEKIIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvie nouamus, CBA3aHHBbIE C HM3YYEHHEM METOJIOB HAyYHOI'O IO3HAHUSA:
sBJICHHE, HAy4HbIM (akr, rumotesa, (uzuyeckas BeIUYMHA, 3aKOH, TeOpus, HaOIIOIEHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JIMHeHHas (yHKIus, napaboia, runepoouia,
uX rpaduku 1 cBONCTBA, TPUTOHOMETPUUYECKHE (QYHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOKJIECTBO, BEKTOPbl M HX IPOEKLUUU HA OCH KOOPAMHAT,
CIIO)KEHHE BEKTOPOB.

Buonoeusa: mexannueckoe IBMKEHUE B KHUBOU mpupoje, 1uddysus, ocMoc, TemIoo0MeH
KHUBBIX OPraHW3MOB (BHJIbl TEIUIOTIEpPEIaul, TEIJIOBOE PAaBHOBECHUE), IIEKTPUUYECKHE SBICHUS B
YKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,

MOJIsIpHass MaccCa, TCIIJIOBLIC CBOMCTBaA TBép)IBIX TCI, JKUJIKOCTEH U ra3oB, DJJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA AUCCOLIMAalM, raJiIbBaHUKA.



T'eozpaghus: BNaxXHOCT BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: nipeoOpa3oBaHKe IBWKCHUHN C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPCHUS B
TE€XHUKE, MOJIIWIIHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIylIbCa B TEXHUKE (pakera,
BOJAOMET W JIpyrue), JBUTATENb BHYTPEHHETO CropaHus, napoBas TypOuHa, OBITOBON
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE

AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TPUHTEP, OJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiaekrpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmMpPoOMazZHUMHAA UHOYKYUA

[ToctostHHbie MarHuThl. B3anMonaeicTBHE NOCTOSIHHBIX MarHuToB. MAarHWTHOE TOJIE.
Bexrop marauTtHOM MHAYKUKK. [I[puHIMND Cynepno3nnuy MarHUTHBIX NOJIeH. JIMHUM MarHuTHOM
nHaykuy. KapTrHa mTuHui MarHUTHOW MHTYKITUH TIOJISl TIOCTOSIHHBIX MarHUTOB.

MarauTtHOE ToJie TPOBOJHUKA ¢ TOKOM. KapTwHa NIWHWNA WHIYKIIMM MAarHUTHOTO TIOJIS
JUTMHHOTO TIPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KATYIIKA C TOKOM.
OnbiT Opcrena. BzanmoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HAalpaBJICHUE.

Cuna JlopeHma, €€ MoAyab W HampaBlicHHE. J[BUKEHHE 3apsHKEHHOM YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJjie. Pabora cumsl Jlopenta.

SBneHne DNIEKTPOMAarHUTHOW WHAYKIUHU. [lOTOK BeKkTOopa MarHUTHOW WHIYKIUU.
DNEeKTPOABMKYIIAS CHJIA MHIAYKIIMH. 3aKOH 3JIEKTPOMarHUTHON MHAYKIMK Dapaes.

BI/IXpeBOG SJICKTPUYECKOC II0JIC. BHCKTPOI[BI/I)KyH_IaH cujla MHAYKOWUHU B ITPOBOJHHUKE,
ABMOKYIIEMCA IIOCTYIIATCIIbHO B OAHOPOJHOM MAarHuTHOM IIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTD. SIBIE€HME CAMOMHAYKIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHIYKIIUH.
DHeprusi MarHUTHOTO MOJIs1 KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texauueckue yCTpOﬁCTBa U MPAKTUYCCKOC IIPUMCHCHHUC. TIOCTOAHHBIC MArHUTHI,
QJICKTPOMATHUTHI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIN SJICMCHTAPHBIX YaCTUL, MHAYKIIHOHHAS I1€Yb.

Jlemoncmpayuu
OmnsIT Opcrena.

OTKIIOHCHHE QJICKTPOHHOTO ITy4YKa MAarHUTHBIM IIOJICM.



JIMHUM MHIYKIMA MarHUTHOTO HOJIS.
B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.
Cuna Awmrepa.

[erictBue cuiibl JIopeHI1a HA HOHBI DJIEKTPOJIUTA.
SIBieHME ANEKTPOMArHUTHOW HHIYKIINH.
[IpaBuiio Jlenna.

3aBUCHUMOCTh BHCKTpOﬂBH)KyIHCﬁ CUJIBI MHAYKOHUKU OT CKOPOCTU M3MCHCHUS MArHUTHOTO
IIOTOKA.

SIBneHME CaMOVHTYKITHH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO TIOJIS KATYIITKA C TOKOM.

HccnenoBanue NeHCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHAS JIEKTPOMArHUTHOW WHITYKITHH.
Paznen 5. Kose6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koaeoanus

KonebatenpHas cucrema. CBoOOgHBIE MexaHWYEeCKHe Kosiebanus. [apMoHHUueckue
kosebanus. Ilepwon, dwacrora, amrumtyna W ¢asza kojeObanwit. [IpyXKUHHBIH MasSTHUK.
MareMaTuueckuii MassTHUK. Y paBHEHHUE TapMOHUYECKHX Kosiebanuid. [IpeBpaienue s3Hepruu npu
rapMOHHYECKUX KOJICOAHUSX.

Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJICOAHUS B HICATHBHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTHHM B UACATHBHOM KOJIeOaTeIbHOM

KOHTYpPC.

Hpe,[[CTaBJ'IeHI/Ie 0 3aTyXaromux KoJIe0aHMIX. BBIHY)K)IGHHBIC MeXaHNYeCKHe KoJieOaHus.
Pe3onanc. BBIHY)K,HCHHBIG QJICKTPOMArHUuTHBIC KoJieOaHus.

HepeMeHHLIfI TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHLIfI TOK. MOIIHOCTH MNEPEMCHHOI'O TOKaA.
AMHJ'II/ITyI[HOC u HeﬁCTBYIOIHee 3HAYCHHC CUJIbl TOKA U HAITPSIKCHHA.

Tpanchopmarop. [IpousBojacTBO, mepemaya M TOTPEONEHUE DIIEKTPUYECKONW SHEPTHH.
DKOJIOTMYECKME PHUCKM TpU MPOU3BOACTBE 3ieKTposHepruu. KynbTypa wucnosb3oBaHus

QJICKTPOOHEPTUU B MMOBCEIHEBHOM JKU3HU.

Texauueckue yCTpOﬁCTBa U TPAKTUYICCKOC TPUMCHCHUC!: SHGKTpI/ILIeCKI/Iﬁ 3BOHOK,
reHepaTop NEpEeMEHHOT0 TOKA, JIMHUHU SJICKTPOIICpEaAa.

Jlemoncmpayuu



HccnenoBanue mapamMeTpoB KoJIeOATEIbHOM CUCTEMBI (MPYKUHHBIA WA MaTeMaTHUECKUAN
MasITHUK).

Habmoienue 3aTyxaromux KoieOaHui.
HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.
HaGnronenue pesonanca.

CB00OOIHBIE AMEKTPOMArHUTHBIE KOJICOAHMS.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HAmpsOKEHWsT OT BpPEMEHH) s
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTyIIKH WHIYKTMBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIepelauH.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH TIEPHOJIa MAIBIX KOJIEOAHUH Tpy3a HA HUTH OT JUTMHBI HUTH U
Macchbl rpysa.

HccnenoBanne TmMepeMEHHOTO TOKa B IENH U3  TOCIEIOBATEIbHO COCIUHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumHvle 60IHbL

MexaHn4deckre BOJIHBI, YCIOBUS pacnpocTtpanenus. [lepuoa. CkopocTh pacnpocTpaHeHHs
u ganuHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. HMHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCIOBUS U3IYYEHUS S3JICKTPOMArHUTHBIX BOJIH. B3anMuas
opuenTanus BektopoB E, B, V B anexTpoMmarauTHoit BosHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, MpeJoMiieHHe, noispuzanus, Audpakuus, uHtepepeHus. CKOpOCTb

QJICKTPOMArduTHLIX BOJIH.

[llkanma 37€KTpOMarHUTHBIX BOJIH. [IpMMEHEHHE 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpunIUIBl paguocBsa3u U TeneBuaeHud. Pagronokausi.

DIEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKatOUIeH Cpeibl.

TexHuyeckrue yCTpPOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: MY3bIKAIbHBIE WHCTPYMEHTHI,
yIBTPa3ByKOBAasl JUArHOCTUKA B TEXHMKE U MEIWILIMHE, pajgap, pPaauoONpPUEMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

06pa3OBaHI/IC H paclpoOCTPaAaHCHUC MTONICPCUHBIX U NPOJOJIbHBIX BOJIH.



Konebumomieecs: Teno Kak HCTOYHHK 3BYKa.

Habnronenue oTpaxkeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.
Habmonenue naTepdepeHnn U JuPpakinid MEXaHHIECKUX BOJIH.
3BYKOBOMW PE30HAHC.

Habmronenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M YacTOTOM
KOJIeOaHU.

UccnenoBanne  CBOWMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXCHHE, MPEIOMIICHHE,
noJisipu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHelHOE pacipoCTpaHEHHE CBETa B OJHOPOJIHOM Cpene.
JIyud cBeta. Toue4yHBIN ICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHune H300pa’keHUN B IIIOCKOM
3epKaiie.

[Ipenomyienne cBeta. 3akOHBI TpeEIOMJIEHUsS cBeTa. AOCONIOTHBIM  TIOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHBIM YroJl TMOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Jucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[BerT.

CoOuparoriue ¥ pacceuBaroliye JWH3bL. ToHkas smH3a. DOKyCHOE paccTOsHUE U
OTNITHYECKasi CHJIa TOHKOU JHH3BI. [locTpoeHne n300pakeHHil B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUYCHHE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas omntuka. WuTtepdepenums cBera. KorepeHTHbIE HCTOYHHMKH. Y CIIOBUSA
HaOJI0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]a3HBIX

KOI'CpCHTHBIX HCTOYHHUKOB.

Hudpakuuss cera. JludpakuuoHHas pemiérka. YcilIoBHe HAOMIOAEHHS TJIaBHBIX
MaKCHUMYMOB TpH MaIECHUU MOHOXPOMATHUYECKOTO CBETa HA AU(PPAKIUOHHYIO PELIETKY.

[Tonsipuzanus ceera.

Texuuyeckne ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, QoTroamnmapar,
MIPOEKIIMOHHBIN anmnapat, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAs ONITUKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU L.

Jemoncmpayuu

[IpsiMonuHeitHOe paclpoCcTpaHEeHHe, OTpaKeHHWE M IpejoMieHue cBera. OnTuyeckue
pUOOPHL.

[TonHoe BHyTpeHHEE OTpaxkeHrne. Moiens CBETOBOA.



HccnenoBanue cBOMCTB M300payKEHH B JIMH3AX.
Mopnenu MUKpOCKOIIa, TEIECKOIIA.

Habmonenne naTepdepeHum cBera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[lonyuenue cnekTpa ¢ HOMOIIbIO IPU3MBI.
[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.
Habmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol
N3mepenue nokaszaTesns IpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTta.

Pa3znen 6. OcCHOBBI crienAJILHOH TEOPHUH OTHOCUTEILHOCTH

['panuubl TPUMEHUMOCTH KilacCHYecKor MexaHuku. [locTymaTel crnenuaibHOW TEOpHH
OTHOCUTENIbHOCTH: HMHBApUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCUTEIHOCTH DUHILITEIHA.

OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIeHNE BPEMEHH U COKPAIIEHHE JITUHBI.

9Hepr1/1;1 1 UMITYJIbC peHHTHBHCTCKOﬁ qaCTHUIIBI.

CBs13b MaccCHI ¢ BHCPFPICI;'I U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIbI. BHCPFI/IH IIOKOA.

Paznen 7. KBantoBasi pusznka
Tema 1. Dnemernmovl K6AHMOEOU ONMUKU

®otonbl. ®opmyna [InaHka cBsA3M SHEPTUU (POTOHA C €r0 YACTOTOH. DHEPrUsi U UMITYIIBC
¢doToHa.

OtkpeiTie u uccnenoanue ¢oroddpdexra. Ombitel A. I. CromeroBa. 3aKoHBI
¢dororpdexra. YpaBHenue DitHmTeiHa a1 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.

Hasnenue ceera. Onbitel [1. H. JleGenena.

XUMHYECKOE EHCTBHUE CBETA.



TexHuuecKre yCTPOWCTBA M IMPAKTUYECKOE MPUMEHEHHUe: (PoToIeMeHT, (OTOMATUHK,
coJIHEeYHast OaTapesi, CBETO U0/,

Jlemoncmpayuu

D013 PeKT HA YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3ak0HOB BHENTHETO POTOIPPEKTA.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiThl Pesepdopaa mo paccesnuto o -dactunl. [ImanerapHas
Mozens aroma. [loctynarel bopa. M3nydenue n norsiouieHue (GOTOHOB IpPU MEPEXOJE aToma ¢
OJIHOTO YPOBHS 3HEPIruu Ha apyroil. Bunel cnektpoB. CrieKTp ypoBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BosHoBEIE cBOlICTBaA yacTull. BosiHb! ne bpoiinsa. KopnycKynsspHO-BOJIHOBOM Ayaanu3M.

CrionTanHoe u BBIHYXJICHHOC N3TYYCHHC.

TexHuyecknue yCTpOMCTBA W NPAKTUYECKOE TMPUMEHEHHE: CIEKTPaJIbHbIM aHAIN3
(cnexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenue AJMHBI BOJIHBI Ja3epa.

Ha6nronenue nuHeRvYaThIX CIIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

HabGnronenue nuHeRYaToro CrexkTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, TI0Ka3bIBAIOIINE CIOKHOCTh CTpOeHUS sA/ipa. OTKpPhITHE PAAUOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHuio coctaBa paaAuoakTUBHOTO u3inydeHus. CoiicTBa anbda-,

66Ta', raMmma-usJIydcHus. Bausaue PaaArOaKTHUBHOCTU HA KUBBIC OPIraHU3MBI.

OTkpeiTHE IPOTOHA U HeTpoHa. HyknonHas monens sapa ['eiisenOepra—Banenko. 3apsia
anpa. Maccosoe uncio aapa. M3oromnst.

Anba-pacnian. DneKTpOHHBIH M MO3UTPOHHBINA Oera-pacnan. ['amma-usnyueHue. 3akoH
paZroaKTUBHOTO pacnaja.

DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. Jledekt Macchl sapa.



SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

Snepusiii  peaktop. Tepmosimepubiii cunte3. IIpoOneMbl W TMEPCIEKTUBHI  SIEPHOM
SHEPreTUKU. JKOJIOTUYECKUE aCIIEKThI AEPHOI 3HEPTrEeTUKU.

OnemeHTapHble yacTUllbl. OTKPHITHE O3UTPOHA.
Metoabl HAOIIOCHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.
OynnameHTaIbHBIE B3auMoAecTBUS. EqnHCTBO (hr3ndeckoii KapTHHBI MHpa.

TexHuueckre ycTpoicTBa M NMPAaKTUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SIIEPHBIN peaKkTop, aToMHasi bomoa.

Jlemoncmpayuu
CuéTYrK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (GoTorpadpusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Drarnbl pa3BuThs acTpoHOMEH. [IprKIIagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE AaCTPOHOMHUH.
Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

ConHeuHas cucTeMa.

Counnne. ConHeuHast akTUBHOCTb. Mcrounuk sHeprur ConHua W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTHUKH. JlarpaMmmMa «CIeKTPaIbHBIA KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
MOCJIEA0BATEILHOCTH.  3aBUCUMOCTh  «Macca — CBETHMOCTb» IS 3BE3Q  IJIaBHOM
MOCJeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIC TMPEACTABICHHUS O
MPOUCXOXKACHUH | 3BoJitorrK CoJIHIIA 1 3BE3]T. DTambl )KU3HU 3BE3]T.

Muneunsiii [Iyts — Hama [Manaktuka. [lonoxenue n nemwxenue CosiHua B ['anaktuke. Tunsl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B sIAPAX TaTaKTHK.

Bcenennas. Pacmupenue Bcenennoi. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas cTpykTypa Beenennoit. Meraranaktuka.
Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHus: HeBOOPYKEHHBIM TJ1a30M C HMCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHHH
JUIsL OTIpeeNIeHHsI TIOJIOKEHHsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JIynsl, mianer, Mneunoro Ilytu.



O0o0maroniee NnoBTOpPEeHUE

Ponp ¢u3uku u acTpoOHOMUM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMATBHOW U
ATUYECKOU cpepax AeaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKH U aCTPOHOMHUHU B COBPEMEHHON
HAayYHOM KapTHHE MHpa, pPOJib (PU3MUECKOW Teopuu B (HOPMHUPOBAHUU IPEICTABICHUA O
¢bu3nvecKoil KapTHHE MHpPa, MECTO (PU3MUECKON KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IPEJACTaBICHUMN O IIPUPOJIE.

Me)l(l'[pe}lMeTHble CBHA3HN

Nzydenne xypca ¢usumkm 06a3oBoro ypoBHsS B 11 Kiacce OCymIeCTBISIETCS C Y4ETOM
COJICP)KATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meswxcnpeomemuvie nousamus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO IO3HAHUS:
SIBJICHUE, Hay4yHbIM (akT, TUmnore3a, (u3MYecKas BEJIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE,
SKCIEPUMEHT, MOACIMPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHMM, TPUTOHOMETpUYECKHE (YHKIHMH: CHUHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HX
MPOEKIIMM Ha OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU N0100USI TPEYTOJIbHUKOB, OMIPEIEIeHHE TUIOIIa iU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snekrpudeckue ABIEHUS B )KUBOM MPUPOJIE, KOeOaTeIbHbIE IBUKEHUS B AKUBOU
MIPUPO/IE, ONITUYECKHUE SIBJICHUSI B )KUBOM MPUPOE, NEHCTBUE pauallii Ha )KUBbIE OPTaHU3MBbl.

Xumusa: cTpoeHHME aTOMOB W MOJIEKYJN, KpUCTaJLIMYecKas CTPYKTypa TBEPABIX Ted,
MEXaHHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

l'eoepagpus: MarHUTHBIE TONIOCA 3€MIIM, 3aJie)KM MarHUTHBIX pyZd, (oTochEMKa 3eMHOMN
MOBEPXHOCTH, IIPECKA3aHNE 3eMIIETPICEHUH.

Texnonoeus: TAHAM HIEKTPOIIEpead, TeHEpaTOp MEPEMEHHOr0 TOKA, JIEKTPOABUTATEIb, WHAYKIIMOHHAS
me4b, pamap, paguonpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meub, NpPOSKIMOHHBIA ammapar,
BOJIOKOHHAsI OIITHKA, COTHEUHAast OaTapes..

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoeHue yqe6Horo npeamMcTa «®Dusuka» Ha YPOBHE CpEAHETO O6H_ICFO O6pa3OBaHI/I$I
(6330BHI>1 ypOBeHB) JOJIZKHO o0ecneyuTh JOCTHIXXCHUC CJICAYHOIIUX JINYHOCTHBIX,
MCTAIIPpCAMCTHBIX U IIPEAMCECTHBIX O6paSOBaTeJ'II>HbIX pPE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE PE3yNbTaThl OCBOEHHs ydyeOHoro mpeamera «®dusnka» AOKHBI OTpa)kaTb
TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHUPOBAHHONW BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM IICHHOCTHBIX OpPHMEHTalUi, IO3UTUBHBIX BHYTPEHHHUX
yOeXJICHUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIIEeCTBa,
pacIIMpeHUe KU3HEHHOTO OMbITa M ONBITAa JESITEIBHOCTH B IPOLIECCE pPEAIM3aLUN OCHOBHBIX
HaIpaBJIEHUI BOCIIMUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:



1) I'pa;KaIaHCKOI'0 BOCIIUTAHUSA:

cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW MO3WIMK  OOydaromerocs Kak akTHBHOTO H
OTBETCTBEHHOTO 4YJIEHA POCCUIICKOT0 00IIEeCTBA;

MPUHATAE TPATUIIMOHHBIX OOIICUYETIOBEUECKMX TYMAHHUCTHYECKUX U JIEMOKPATUYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIHLHOCTh B HMHTEPECAaX TPa)TaHCKOrO OOIIecTBa,
Y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbLHON OpraHU3aIliu;

YMEHHE B3aUMOJCHCTBOBaTh C COLMAIbHBIMM HMHCTHUTYTAMH B COOTBETCTBHM C UX
(GYHKIMSMHI ¥ Ha3HAUYEHUEM;

TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKON IEATEIBbHOCTH;
2) NIaTPHOTHYECKOT0 BOCTIHTAHHUSI:
c(OpPMUPOBAHHOCTh POCCUICKON I'pakIaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHM)KEHHMSIM POCCUHCKUX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:
c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHS], OPUEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B EATEILHOCTH YUEHOTO;

OCO3HAHHWE JIMIHOTO BKJIA/a B IIOCTPOEHHUE YCTOMYUBOTO OYIyIIEro;
4)3CTeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(hu3UYecKOl HayKe;

5) Tpy/10BOro BOCIIUTAHUS:
HHTEPEC K PA3INYHBIM chepam MpoPhecCHOHAIBHOM IESTEILHOCTH, B TOM YKCIIE CBA3aHHBIM
C (H3MKOW M TEXHHMKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymyiel mnpodeccuun u

PCAIN30BbLIBATH COOCTBEHHBIE JKU3HEHHEIE IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (U3MKU HA
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCcKOro BOCIIUTAHMA:

C(I)OpMI/IpOBaHHOCTB AKOJOTHYECKON KYJIbTYpPbI, OCO3HAHHUC r100aIbHOTO XapakTepa
OKOJOTHYCCKHUX HpOGJ’ICM;

TTaHUPOBAHUC U OCYIICCTBJICHUC JeNCTBUI B OKPY)KaIOIJ_[eﬁ CpCac Ha OCHOBC 3HAHUSA enae
yCTOﬁqHBOFO Pa3BUTHA YCIIOBCYCCTBA,



paciiupeHue OmbITa JEATCIBHOCTH OKOJOTMYECKOW HAMpPaBIEHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTU HAYYHOT'O IMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3MUECKON HAYKH;

OCO3HAHHE LIEHHOCTU HAY4YHOMU JESTENbHOCTH, TOTOBHOCTh B IPOLECCE M3YUEHUS (PU3UKU
OCYILIECTBJISITh IPOEKTHYIO U MCCIIEI0BATENbCKYIO IEATEIIbHOCTh UHANBUIyaIbHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘leﬁﬂble JecTBUSA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITENIbHO (OPMYIMPOBATh M AaKTyalIM3UpOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMpCACIIATDh LHCIIN ACATCIBHOCTH, 3alaBaTh MapaMETPbl U KPUTCPUHU UX JOCTHUKCHUS,
BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHUBOPECUUA B paCCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SABJICHUAX,

paspabaThIBaTh IJIaH pelIeHus MpooOIeMbl C yUETOM aHAIHM3a UMEIOLIUXCS MaTepUaIbHbIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKHU IMOCIICACTBUI ICATEILHOCTH;

KOOpAUHUPOBATL W BBIIIOJIHATD pa60Ty B YCIOBHUAX PCaJIbHOI'O, BHUPTYAJIbHOI'O0O H
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

pPa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBarebcKHe 1eCTBUA

BJIaJIeTh HAyYHOW TEPMHHOJIOIMEH, KIIIOYEBBIMU MOHATHSAMHM U METOJaMHU (PU3HMUECKOM
HayKH;

BJIaACTh HABBIKAMHU y‘Ie6HO'I/ICCH€I[0BaTeJ'ILCKOI71 n HpOCKTHOﬁ JCATCIIBHOCTH B obnactu
(1)I/ISI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOUCKY MCTOJ0B PCHICHUA 3adaY
(I)I/ISI/ILICCKOFO COACpKaHus, MPUMCHCHUTIO PA3JIMYHBIX METOJOB ITO3HAHUA

BIIAJETh BUJAMH JCSITENFHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHUSA, €r0 HHTEpIIpeTalluH,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIHIX, B TOM YHCIE TP CO3JaHUH
y4eOHBIX MPOEKTOB B 001aCTH (DU3HKH;

BBISBJIATE IPUYMHHO-CJIEJICTBEHHbIE CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BBIJIBUIaTh
TUIOTE3Y €€ pEeUIEHUs, HAXOIUTh ApIYMEHTHI AJIS I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a1aBaTh
napamMeTpsl U KPUTEPUU PELICHHUS;



AHAJIM3UPOBATD MOJIYYCHHBIC B XOAC PCIICHUSA 3aJa4r PE3YyIbTAaTbl, KPUTHYCCKHU OLICHUBATDH
HUX JOCTOBCPHOCTD, IPOrHO3UPOBATH USMCHCHUC B HOBBIX YCJIOBUAX,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIEC 33/1a4H B 00Pa30BATEIbHON AESITEIHHOCTH, B TOM
YHCIIe IPU U3YUYCHUU (DU3HKHY;

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATDb HpHO6pCTéHHI:IfI OIIBIT,

YMCTD IIEPCHOCUTH 3HAHUA I10 (1)I/I3I/IKC B ITPAKTUYCCKYIO O6JIaCTI) KHU3HCACATCIBbHOCTH,

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUI'aTb HOBBIC UJICHU, IIPEAJIaraTb OpUrnHaJIbHbIC IMTOAXOAblI U PCIICHUSA

CTaBUTH HpO6J'ICMBI " 3aJia4M, JOITYCKAIOIHE AJIbTCPHATUBHBIC PCIICHU .

Pa6ora ¢ undopmanmueii:

BJIAJICTb HAaBbIKaMHU IOJIYYCHUS I/IH(i)OpMaHI/II/I (i)mnqecxoro COJACpKaHUA U3 MCTOYHUKOB
pPa3HbIX THIIOB, CAaMOCTOSTEIBHO OCYIIECTBIISATh IOWCK, aHAIW3, CHUCTEMAaTH3aIMi0 U
MHTEPIpETANI0 HHPOPMAIK Pa3INYHbIX BUOB U (POPM MpEICTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OPMAIIHH;

HCIO0JIb30BaTh CpeACTBa MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B pELLICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a/a4d C coOJIofeHHEeM TpeOoBaHUi
SProOHOMHUKH, TEXHUKU OE30MAaCHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPaBOBbIX M ATHYECKUX
HOPM, HOPM UH(OPMAITMOHHON O€301TaCHOCTH;

co3JaBaTh TEKCThl (DU3MUECKOTO COJEpKaHUA B pa3lIWyHbIX (QopmaTax ¢ y4€ToM

HazHaYeHUs HH(OPMALIMU U LIETIEBON ayAUTOPHH, BHIOHPasi ONTUMANIBbHYIO (POpPMY ITPEICTaBICHUS
U BU3yaJIU3allUH.

KoMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiCTBUSA:
OCYILIECTBIISATH OOIIEHHE Ha YpOKaX (PU3UKHU M BO BHEYPOUHOU JAEATEIHHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYAllMi U CMSATYaTh KOH(QIUKTHL;

paSBépHy’TO U JIOTUYHO H3Jjlaratb CBOKO TOYKY 3pCHHA C HCIOJB30BAHUCM SA3BIKOBBIX
CpCACTB;

NIOHUMATb U UCIIOJIB30BATh IIPCUMYIIICCTBA KOMaHJIHOH 1 HHHHBHHyaHBHOﬁ pa6OTBI;

BLI6I/IpaTB TEMAaTUKy U MCTOAbl COBMECTHBIX JIENCTBUI C y‘IéTOM O6H_[I/IX HHTEPCCOB U
BO3MOJKHOCTEH Ka)KIOTO YIeHa KOJIJICKTHBA,

NPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U KOOPAWHHUPOBATH
JEUCTBUA IO €€ TOCTUKEHHIO: COCTABIIATH IUIAH IEUCTBUM, PACTIPEAEIIATH POJIU C YYETOM MHEHUM
Y4aCTHUKOB, 00CYK/IaTh Pe3yabTaThl COBMECTHON paOOTHI;



OLCHUBATH KA4YCCTBO CBOCTO BKJId[ld U KAXKAOTO YJYaCTHHUKA KOMAaH/IbI B O6H.[Hﬁ pe3yiabTaTt
10 pa3pabdOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IPOEKThI, OUECHMBATh HJIEH C MO3ULMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYIICCTBJIATL IIO3UTUBHOC CTPATCIHYCCKOC TMOBCACHUC B PA3JIMUHBIX CHUTyallUAaX,
IMPOSABJIATE TBOPYCCTBO U B006pa)KCHI/I€, OBITH NHUIINATUBHBIM.
PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS
Camoopranu3anusi:

CaMOCTOSITEJIBHO OCYILECTBIISATh IM03HABATEIbHYIO JEATENbHOCTh B 00JacTU (QU3UKU U
aCTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3aJay, IUIAH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl € YYETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U TIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHUH;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TTPOSIBIICHUIO APYAUIIUU B 00J1acTH (PU3UKH, TTIOCTOSTHHO
MIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyalllsIM, BHOCHUTHb KOPPEKTHUBBI B JACATCIbHOCTH, OLICHUBATH
COOTBECTCTBUEC PEIYIIBTATOB LECIISAM,;

BJIaACTh HABbIKAMH IMO03HaBaTEJILHOM pe(i)J'IGKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX JIEUCTBUM U
MBICJIIMTCIIBHBIX MMTPOLECCOB, UX PE3YIJIbTATOB U OCHOBaHHﬁ;

HCIIOJIB30BATh HpI/IéMBI pe(i)J'IGKCI/II/I AJIs1 OOCHKU CUTYalluu, BLI60pa BCPHOI'O pCIICHUS;
YMEThb OICHUBATH PUCKU 1 CBOCBPEMCHHO ITPUHUMATDH PCIICHUS 110 X CHUKCHUIO,
NPpUHUMATL MOTHBBI U apTYMCHTBI APYI'UX IMIPU aHAJIN3C PE3YIIbTATOB ACATCIIBHOCTH,
NIpUHUMATH CC6$I, noHuMas CBOM HEAOCTATKH U JOCTOMHCTBA,

NPpUHUMATL MOTHUBBI U apT'YMCHTBI APYIUX MIPH aHAJIN3C PE3YJIIbTATOB ACATCIBbHOCTH,

MPU3HABATH CBOE MPABO U MPABO JPYrHUX Ha OMIMOKH.



B nponiecce 10CTMXEHUS TMYHOCTHBIX PE3YIBTaTOB OCBOCHUS IPOTPAMMBI 110 (DPU3UKE IS
YPOBHsI CpeaHero obmiero obpa3oBaHusi y oOy4yaromuxcs COBEPIISHCTBYETCS SMOIIMOH aJIbHBIH
MHTEJUICKT, TPEATOJIaraonuii ¢chopMUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 COCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BHJICTh HAIPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHHUS], BKJIIFOYAIOIIETO CAMOKOHTPOJIb, yMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEJIEHUE, CIOCOOHOCTD aaTUPOBATHCS K SMOLIMOHAIbHBIM U3MEHEHUSAM U IPOSIBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHMBAalLlMM, BKJIIOYAIOUIEH CTpeMJIEHHWE K JOCTHKEHHIO LEIH U YCHEXYy,
ONTHMMU3M, HHUIIUATUBHOCTh, YMEHUE JAEHCTBOBATH UCXOSl U3 CBOMX BO3MOKHOCTEH;

OMIIaTHUH, BKJHO‘-I&IOHICﬁ CIIOCOOHOCTh ITOHHUMATh OMOIMOHAJIBHOC COCTOAHUC JOPYI'UX,
YUUTBIBATh €ro nNpu OCYmEeCTBICHUN O6HI€HI/I${, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHUX CHOCOOHOCTH BBICTPAaUBATh OTHOUIEHUS C JIPYTrUMHU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiaTth KOHQIUKTHL.

NPEAMETHBIE PE3YJIbTATHI

K xonmy obyuenust B 10 kjacce nmpeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

JIEMOHCTPUPOBATh HA MpHUMEpax Pojb U MecTO (PU3HKU B (POPMUPOBAHUU COBPEMEHHOMN
HAyYHOM KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKOU
JIEITEIILHOCTH JIFOICH;

YUUTBIBATh IPAHUIBI IPUMEHEHUS U3YYECHHBIX PU3NYECKUX MO/JIENIeH: MaTepuaibHas TOUKa,
WHEepLHaNbHasl cUCTeMa OTcuéTa, abCOJIIOTHO TBEPAOE TEINO, UJICAbHBIN Ia3, MOJIEIH CTPOCHUS
ra3oB, XKUAKOCTEH U TBEPIABIX TEJ, TOUCYHBINA dIEKTPUUECKUHN 3apsii NpU pelieHUH (HU3HUeCKUX
3azay;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChl) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKON TEOpPHH CTPOCHHUS BEUIECTBA U DJIEKTPOIUHAMHKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TMaJeHHE Tell,
JBUKEHHE [0 OKPYKHOCTH, MHEPIIUs, B3auMoieicTBUE Tel, Tuddy3usi, OpOyHOBCKOE JABHKEHHUE,
CTpOEHUE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHUE 00bEMa TeJ MPH HAarpeBaHUU (OXJIAXACHUN),
TEIJIOBOE paBHOBECHE, HCIApEeHHe, KOHJACHCAIUs, IUIABJIICHUE, KPHUCTAJUIM3AIlUs, KUIICHHE,
BIIQYKHOCTH BO3/yXa, MOBBILICHUE IaBIICHUS T'a3a IIPH €r0 HaArPEBAHUU B 3aKPBITOM COCY/IE, CBI3b
MEeXAy MapaMeTpaMy COCTOSIHHS raza B M30Ipolieccax, AJIEKTpU3alus Tell, B3auMOJICHCTBUE
3apsJI0B;

OINMCBIBATh MEXAaHMYECKOE ABM)KEHHE, UCIOJb3ysd (U3UUECKHEe BEIMYMHBI: KOOPAMHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIA, UMITYJIbC Tella, KUHETUYeCKas
SHEprus, MOTEHIMaJbHas SHEprus, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; HpHU
ONMCAHUM MPABUIIBHO TPAKTOBATh (U3NUECKUI CMBICI HCHOIb3YEMbIX BEJIMUUH, UX 0003HAYEHUS
U eIMHUIIbI, HAXOAUTh (OPMYIIBI, CBA3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMUYMHY C APYTHMMHU
BEJIMYUHAMU;



ONMCBHIBATH HW3YYCHHBIE TEIUIOBBIC CBOMCTBA TEJN M TEIUIOBBIC SIBJICHUSA, HUCIIOJb3YS
¢u3nyeckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHss KWHETHYeCKash DSHEeprus
Xa0THUYECKOTO JIBMDKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYN, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI SHEPrusi, pabdoTta rasza, KOdQQHUIHUEHT MOJE3HOTO ICHCTBUS TEIIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIIBLHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHWS W EIUHMIBL, HAXOIUTh (OPMYNBI, CBS3BIBAIOIIME JAaHHYIO (PH3UYECKYIO
BEJIMYUHY C JPYTUMH BEITUUYNHAM;

OINMHCBIBATb HU3YUYCHHBIC JJICKTPHUYCCKUC CBOIICTBa BCIICCTBA W DJJICKTPHUYCCKHUC ABJICHUA
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUYECKOE IOJIE,
HaHpﬂ)KéHHOCTI) oJjrs1, MOTCHLHAJI, PasHOCTb IIOTCHLOMUAJIOB, IIPpU OIMCAHHWU IIPABUIIBHO
TPAKTOBATb (1)H3H‘-I€CKPII>1 CMBICII HCIIOJIB3YCMbBIX BCJIWYHUH, HUX o0Oo3HayeHUus H CANHUIbI,;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECChl U SBJIEHUS, UCHOJb3yd (QU3NYECKHE 3aKOHBI U
MPUHLIMIBL: 3aKOH BceMupHoro tsrotenud, |, |1 u |1l 3axonsr HproToHa, 3aK0oH coxpaHeHus
MEXaHUYECKOI 3HEPruu, 3aKOH COXPAaHEHUS! MUMITYJIbCca, IPUHLIUI CYNEPIIO3UIIUU CUII, TIPUHIIUIT
paBHOMpPABUSI HHEPLHUATIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEII[ECTBA, Ia30BbI€ 3aKOHBI, CBA3b CpPEAHEW KHHETUYECKOW HSHEPruH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHUS
NIEKTPUYECKOTIO 3aps/a, 3akoH KyioHa, py 3TOM pa3inuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPaXKEHHE U YCIOBUS (IpaHUIlbl, 0071acTH) IPUMEHUMOCTH;

O0OBSACHATH OCHOBHBIE MTPUHIIUIIBI AEUCTBUS MAlllMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pas3nuyaTth yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUsS B IIOBCEAHEBHOM XKU3HM,

BBITIOJTHATh 3KCIIEPUMEHTHI TI0 HCCICIOBAaHHIO (DU3WYCCKUX SBICHHA W IPOIECCOB C
UCTIOJ30BAHUEM  TPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIMPOBATH
npooJieMy/3aavdy ¥ TUIIOTE3y YI4EOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, IPOBOIUTH OIBIT ¥ (POPMYIHPOBATH BHIBOIBI;

OCYILIECTBIISITh MPSAMbIE M KOCBEHHbIE M3MEpEHUS (PU3MUECKUX BEJIUYUH, INPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M MHCIOJIb30BaThb W3BECTHBIE METOIbI OICHKHU
MOrPEITHOCTEN U3MEPEHUI;

HCCIIEeI0BATh 3aBUCUMOCTH MEXAy PU3NUECKHUMH BEIIMYMHAMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpEeHul, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJbTaThl MOJYyYCHHOU
3aBUCHUMOCTH (PU3UYECKUX BEJIMYUH B BUJIE TaOIHIl U rpaKOB, 1e1aTh BBIBOJIBI IO pe3yabTaTaM
UCCIIEIOBAHUS;

CO6J'IIOI[aTI> IIpaBHuJIa 0e30macHOro Tpyda IIpyu HNPOBCACHUU HUCCIEIOBAaHUN B paMKax
yqe6Horo OKCIICPUMCHTA, y‘le6HO'I/ICCH€I[0BaTCJ'ILCKOI71 u HpOGKTHOﬁ ACATCIIBHOCTH C
HCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n J1a6opaTopHoro O60py,HOBaHI/I$I;

peuiaTtb paC‘{éTHLIe 3aJJauyd ¢ SBHO 3aJaHHOH (1)I/I3I/I‘{eCKOI7I MOJCJIbIO, HCIIOJIB3YS
(I)I/ISI/ILICCKI/IC 3aKOHBI U TIPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBHUS 3alavuun BBI6I/IpaTL (I)I/ISI/ILIGCKyIO
MOJCIIb, BBIACIIATH (I)I/I3I/I‘-ICCKI/IC BCIIMYMUHBI H q)OpMy'J'ILI, HeO6XO,[[I/IMI>IC oI eé peuicHus,
IIpOBOAUTD paC‘-IéTBI " OLCHUBATHL PCAJIbHOCTD IMOJTYYCHHOT'O 3HAYCHUA CI)PI?»H"ICCKOﬁ BCJIIMYHHEBI,

peuiaThb KauCCTBCHHBIC 3aJla4r: BBICTPAMBATHL JIOTHYCCKHU HCIIPOTHBOPCUYHUBYIO LCIIOYKY
paCCY)K,Z[eHI/Iﬁ C 0H0p0171 Ha U3YUYCHHBIC 3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-ICCKI/IG SBJICHUA,

UCIOJIb30BATh MPH PELICHUH YUeOHBIX 33124 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH
JUIL TIOUCKA, CTPYKTYPHPOBAaHMS, HWHTEPIPETalUH M NpPEACTaBICHUs Y4eOHOW U Hay4dHO-



MOTYJISIPHOM MH(POPMALIUH, TTIOJTYYCHHOH U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATh
MOJTy4aeMyr0 HHPOPMAITHIO;

MPUBOANTH NPUMEPHI BKJIAZA POCCHUCKUX M 3apyOEkKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHA;

WCIOJIb30BATh TEOPETHYECKHE 3HAHUSA 110 (PU3HKE B MOBCETHEBHON KU3HU IS 00ECTICUCHHS
0€301MacHOCTH TpU O0paleHn! ¢ MPUOOPaMHU U TEXHHUECKUMH YCTPOHUCTBAMH, JUIsi COXPaHEHUS
3J10pOBbsI U COOIOACHNS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpYXKaIOUIel cpene;

paboTaTh B IPYMIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIIAHUPOBATH pabOTy
IPYyNIbl, pAUOHAIBHO pacHpelesaTh OOA3aHHOCTH U IUJIAaHUPOBATh JESITEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJl KAKJOTO M3 YYACTHUKOB T'PYIIIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy o6yuenust B 11 kiacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpHMEpax pojib U MecTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NEeSITeNIbHOCTH JIFOJIeH, IEJOCTHOCTh U €IMHCTBO (DM3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS M3YyYEHHbIX (U3MUECKUX MOJeNel: TOUYeUHBIN
ANEKTPUYECKUH 3apsi], JIyd CBETA, TOYEUHBIN HCTOYHMK CBETA, IAEPHASI MOJEIb ATOMA, HYKJIOHHAs
MO/Ie/Ib aTOMHOT'O si/ipa MpH pelieHnH (Pru3ndecKux 3a1ad;

pacrio3HaBaTh (hU3MYECKUe SBICHHS (TMPOIECChI) U OOBSICHATh WX HA OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA U KBAHTOBOW (DPU3HMKH: 3JIEKTpUYECKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XAMUYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, OJJIEKTPOMAarHUTHAs
WHAYKIWS, JCHCTBHE MAarHUTHOTO TIOJII HAa TIPOBOJHMK C TOKOM W JIBHXKYIIHUHCS 3aps,
AIIEKTPOMATrHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHHE,
npejoMiieHue, wuHTepdepeHnus, audpaknus W TOJSpU3alUs CBETa, JHCIEPCUS CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE AaBICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! U UCKYCCTBEHHAS PaTMOAKTUBHOCTH;

OTHCHIBATh M3y4YCHHbIE CBOICTBA BEILECTBA (DJIEKTPUYECKHE, MATHUTHBIC, ONTHYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPENl) U DIEKTPOMArHUTHbIC SBIIEHUS (TPOLIECCHI),
UCIOJIb3YS (U3MYECKUE BEIMYMHBI: DJICKTPUUECKUN 3apsj, CHiIa TOKa, DIEKTPHUECKOe
HaMpsDKEHUE, IIEKTPUYECKOe COPOTUBIICHUE, PA3HOCTh MOTEHIUANIOB, JIEKTPOABMKYIIAS CHUIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUYECKOr0 W MArHUTHOTO TOJIeH, MEpUoJ W 4YacToTa KojebaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TAPMOHHUYECKUX AIIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOsIHME€ M ONTHYECKash CHUJia JUH3bI, NMPHU OINKCAHUU IPABUIBHO
TpakToBaTh (UIUYECKUN CMBICT HCIHOJB3YEMbIX BEJIMYUH, UX OO0O03HAYEHUS U EAUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3y4YE€HHbIE KBAHTOBBIC SBJICHMS M TIPOLECCHI, HCHOJIb3YS (PU3HMUECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, HHEPrus M
uMIynbc (OTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPAaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, HUX OO0O3HA4YEeHUs U
eIMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIONIME AAHHYIO (U3NYECKYIO BEIUYMHY C JAPYTHMMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;



aHATM3UPOBATh (PU3MUYECKHE TMPOLECCHl M SIBICHHS, UCIONB3YS (U3NUYECKHE 3aKOHBI U
NpUHOMIBL:  3akOH OMa, 3aKoHbl IOCJEJOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH J[xoymsa—JIeHma, 3akOoH  DJIIEKTPOMArHUTHOM  MHAYKUUHU, 3aKOH
IIPSIMOJIMHENHOIO PacIpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMsI CBETAa, 3aKOHbI IPEJOMJICHUS
CBeTa, ypaBHeHHE DUHIITEHHA s HOTOdIPPEKTa, 3aKOH COXPAHCHUS SJHEPTUH, 3aKOH COXPAHCHHSI
UMITyJIbCa, 3aKOH COXPAaHEHUs SJIEKTPUUYECKOrO 3apsja, 3aKOH COXpaHEHMsI MAcCOBOIO 4HMCIa,
nocTynarel bopa, 3akoH paaMOaKTHUBHOIO pacmaza, IOpU OSTOM pa3iuyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €ro MaTeMAaTHYECKOE BBIPAKEHHUE M YCIOBUs (TpaHUIIBI, 00JIACTH)
MIPUMEHHUMOCTH;

ONpCAC/IAThL HAIIPaBJICHUC BCKTOpPAa MHAYKIHWHW MArHvuTHOI'O ITOJIA IPOBOAHHKA C TOKOM,
cuibl AMriepa u cuisl JIopenna;

CTPOUTH M OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBIINIOJIHATE SKCIHCPUMCHTBI I10 HMCCICIO0BAHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUU U mponeccoB €
UCIOJIb30BAHMEM TMPAMBIX U KOCBEHHBIX H3MEpPEHUH: TMpuU 3TOM  (QOpPMYIHPOBATH
npobieMy/3aady u TUIIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
00opyn0BaHuUs, IPOBOUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NpPSMbIE M KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIUYMH, MPHU STOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKH
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTH (DPU3UYECKUX BEJIMYUH C UCHOJIB30BAHUEM MPSIMbIX U3MEPEHUIA:
IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH PE3YyNbTATHI MOJYYEHHOH 3aBHUCHUMOCTHU
¢buznyecKkux BEIWYMH B BHUAE TabmUIl M TpaQuUKOB, Je€1aTh BBIBOABI MO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOnrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHUI B paMKax
y4eOHOTO HSKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JEATENbHOCTH C
HCIO0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBAHMUS;

pemath pacy€THbIE 3aJauyd C SIBHO 33JaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BHIOMPATh (PU3NUYECKYIO
MOJIeNb, BBIACIATh (U3MUYECKHUE BETUYMHBI U (GOpMYIbl, HEOOXOOUMbIe ISl €€ pelIeHHs,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOyYEHHOTO 3HaYeHUs PU3NUECKON BEIHUMHBI,

peuiaTh KadC€CTBCHHBIC 3aJladn: BBICTPpAMBATHL JIOTHYCECKHU HCIIPOTHBOPCUYHUBYIO LCIIOYKY
paCCY)KI[GHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U q)HSI/I‘leCKI/Ie SABJICHUA,

UCIOJIb30BATh MPH PELICHUH YU€OHbIX 33124 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOT MU
IUIL TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPIpETalud M NpeACTaBiIeHUs Y4eOHOW H Hay4yHO-
HOMYJIAPHON HH(POPMALIUY, TOJTyYEHHOHN U3 Pa3IMYHbIX HCTOYHUKOB, KDUTUYECKH aHATU3UPOBATh
MoJTy4aeMyro HH()OpMaLUIO;

OOBACHATH IMPUHIUITBL JIeNCTBUA MalllrH, HpI/I60pOB U TCXHUYCCKHUX YCTpOﬁCTB, pa3an4aThb
YCJIOBHUSA UX 0€30I1aCHOT0 UCITOJIb30BaHUS B MOBCEIHEBHOM KU3HU,

MPUBOANTH MPUMEPHI BKJIAZA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIOJIb30BATh TEOPETHUYECKHIE 3HAHUA 110 (PU3HKE B MOBCETHEBHOMN KU3HU 151 00eCTIeUeHUS
0€301acHOCTH TpU OOpaleHnH ¢ TPUOOPaMH U TEXHHUECKUMH YCTPOHUCTBAMH, JUIsi COXPaHEHUS
3JI0POBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKpYXKArOIIeH cperne;

paboTath B rpymiie ¢ BHIIOIHEHUEM PA3IMUHBIX COIMAIBHBIX POJICH, MIIaHUPOBATH PAOOTY
IPYNIbl, pAlUOHAJIBHO pacHpelesaTh OOA3aHHOCTH U IJIAHUPOBATh JESITEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJ€KBATHO OLICHMBATh BKJIAJ KAXKJIOTO M3 YYACTHMKOB IPYINIbI B
pellIeHre paccMaTpUBAaEMON MTPOOIIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaunmeHnoBanue pa3iesoB U TeM IpOrpaMMbl KonunuecTBo yacos DnekTpoHHbIe (IU(GPOBHIE) 00pa30BaTEIIbHBIC

n/n Beero|| KourtposbHble I[TpakTuueckue pecypeel

paboTsl paboThl
‘Pa?.)le.ﬂ 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUASA ‘
‘1.1 Hd)mm(a ¥ METO/Ibl HAYYHOTO MO3HAHHUSI H 2 H || HEI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO o pazaeny H 2 H ‘
IPasnen 2. MEXAHMKA |
‘2.1 HKI/IHeMaTI/IKa H 5 H || HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 H}II/IHaMHKa H 7 H || HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 H3aKOHH COXpaHCHHUsS B MEXaHUKE H 6 H 1 || 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO o pazaeny H 18 H ‘
‘Pafﬂleﬂ 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMMUKA ‘
‘3.1 HOCHOBH MOJICKY/ISIPHO-KHHETHIECKON TEOPUH H 9 H || 1 HBI/I6J‘II/IOTeKa IMOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBBI TEPMOIUHAMHKH || 10 || 1 || “BI/I6J‘II/IOTeKa IHOK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTtnbic cocTosHus BemecTBa. PazoBbie 5 bubmoreka LIOK https://m.edsoo.ru/7f41bf72
ePEeX0Ibl
‘I/ITOFO o pazjaeny || 24 || ‘
Paznen 4. DJEKTPOJIMHAMUKA |
‘4.1 HBJIeKTpOCTaTI/IKa || 10 || || “BI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41bf72 ‘
4.2  |[locTOSTHHBIH JIEKTpHUYECKHUI TOK. TOKH B 12 1 bubaunoreka 1IOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeiax

‘I/ITOFO o paszaeny || 22 || ‘
‘Pe3epBHoe BpeMs || 2 || 1 || “ ‘
(OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 68 | 4 [ 4 | |

11 KJIACC
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No  |[HammeHOBaHUME pa3AeiioB U TEM IPOTrPaMMBbI KonunuecTBo yacos DnexTpoHHbIe (IU(GPOBHIE) 00pa30BaTEIIHHBIC
n/n Beero||  KontponbHbie I[IpakTHyecKue pecypeel
paboTsl paboThl
[Pasnen 1. JIEKTPOAMHAMMKA |
1.1 |MarauTHOE moJie. DNEeKTPOMarHUTHAS 11 1 3 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIHS
‘I/ITOFO 10 pasaeiny H 11 H ‘
[Pasnen 2. KOJIEBAHMSI U BOJIHbBI |
2.1 |MexaHu4YecKHe U IEKTPOMArHUTHBIC 9 1 bubnunoreka [OK https://m.edsoo.ru/7f41c97c
Kosie0aHus
‘2.2 HMexaHquCKHe U 2JIEKTPOMArHUTHBIC BOJ'IHI)IH 5 H 1 || HBI/I6J'II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c ‘
2.3 |Onruka | 10 | I 3 IbuGmorexa LIOK https:/m.edsoo.ru/7f41c97c |
‘I/ITOFO o pazaeny H 24 H ‘
|

‘Pasnen 3. OCHOBBI CIEIIUAJIbHON TEOPUA OTHOCUTEJIBHOCTH

3.1 ||OcHOBBI CHICIUATBHOM TEOPHH 4 1 bubnuoreka IOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIBHOCTH

‘I/ITOFO o pazjaeny H 4 || ‘
Paszien 4. KBAHTOBASI ®U3UKA |
‘4.1 HBneMeHTH KBAHTOBOM ONTHKHU H 6 || || “BI/I6J‘II/IOTeKa IHOK https://m.edsoo.ru/7f41c97¢c ‘
‘4.2 HCTpoeHI/Ie aTroma H 4 || || “BI/I6J‘II/IOTeKa ITOK https://m.edsoo.ru/7f41c97c ‘
‘4.3 HATOMHOG SJIPO H 5 || || “BI/I6J‘II/IOTeKa IHOK https://m.edsoo.ru/7f41c97¢c ‘
‘I/ITOFO 0 pazaeny H 15 || ‘
IPazzea 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPO®U3UKH |
‘5.1 HQJIeMeHTH aCTPOHOMHH H aCTPO(YUIUKH H 7 || 1 || “BI/I6J‘II/IOTeKa LIOK https://m.edsoo0.ru/7f41c97c ‘
‘I/ITOFO 0 paszeiny H 7 “ ‘
[Paznen 6. OGOBLIAIOILEE NOBTOPEHUE |
‘6.1 H0606malomee MOBTOPEHHE H 4 H || HBI/I6J‘II/IOTeKa IHOK https://m.edsoo.ru/7f41c97¢c ‘
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Ne  ||HanmeHoBaHME pa3/iesioB U TEM MPOrpaMMBbl ‘ KonunuecTBo yacos DnexTpoHHbIe (IU(GPOBHIE) 00pa30BaTEIIHHBIC
n/n Beero||  KontponbHbie I[IpakTHyecKue pecypeel
paboTsl paboThl
‘I/ITOFO 0 paszeny H 4 H
‘Pe3epBHoe BpEMs H 3 H || H
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7

[TPOTPAMME




IIOYPOYHOE II'TAHUMPOBAHUE

10 KUIACC
Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE THU(POBBIC
/o Beero| Konrponsasie || [paxtrueckue || 13YICHHS 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboThl
1 |[®usuka — Hayka o npupojae. Hayunsie MeToabl TO3HAHUS 1 bubnuorexa [JOK
OKPY)KaIOIIEero MUpa https://m.edsoo.ru/ff0c32e2
2 ||[Ponb 1 MecTo Qu3uKH B GOPMUPOBAHHH COBPEMEHHOM 1 bubnuorexa [JOK
HAYYHOW KapTHHBI MUPA, B IPAKTHYECKOH IESITEIbHOCTH https://m.edsoo.ru/ff0c33e6
Imronei
3 |Mexanunueckoe aBmkeHre. OTHOCUTEIBHOCTD 1 bu6moreka [IOK
MeXaHU4eCKoro JBmkeHus. [lepemenienne, CKOPOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHe
4  |[PaBHOMEpHOE MPAMOJUHEHHOE ABMKCHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c3620
5 ||PaBHOYCKOpEHHOE MPSMOJIMHEHHOE JBUYKEHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c372e
6 ||CBoOomHOE mageHue. Y CKOpEHHE CBOOOHOTO MaICHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc
7  |KpuBosmHeiHOE nBMKeHUE. JIBHKEHHE MaTepHaIbHON ToukH || 1 bubnuoreka [[OK
10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 |[IpuHumn otHOCUTENbHOCTH ["anmnes. HepuaibpHbIe 1 bu6mmoreka [JOK
cucreMbl oTcuera. [lepBslii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 |Macca tena. Cuna. [Ipunnun cyneprozunuu cuit. Bropoif 1 bubnuoreka [JOK
3akoH HpIOTOHA I MaTepHaabHOW TOUKH https://m.edsoo.ru/ff0c3be8
10 |Tperuif 3axon HproTOHA /17151 MaTepUaIbHBIX TOYEK 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3be8
11 |3axon BcemupHoro Tsarotenus. Cuna tsxectu. IlepBas 1 bubnuorexa [IOK
KOCMHUECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE THU(POBBIC
/o Beero| Konrponbsasie || [paxtiueckue || 13YICHHS 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboTsl
12 |Cuna ynpyroctu. 3akon ['yka. Bec Tena 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0c3el8
13 |Cuna tpenns. Koaddumuent tpenus. Cuia coOnpoTHBICHUS 1 bubnuoreka [JOK
NIPY JIBWOKCHUH TeJla B )KUJAKOCTH HITH ra3e https://m.edsoo.ru/ff0c3f76
14 |IlocrynarenbHOE U BpallaTelbHOE IBHKEHUE a0COIIOTHO 1 bubnuoreka [IOK
TBEPOTO Tena. MoMeHT cuibl. [1nedo cuibl. YceinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tena
15 |[Mmnynbc MaTepraibHOM TOYKH, CHCTEMbI MAaTEPHATIBHBIX 1 bubnuoreka [JOK
Touek. VIMmynbc CHITbl. 3aKOH COXpPaHEHHS UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBIDKECHUE
16 |PabGoTa u momHOCTh critbl. KuHeTHueckas sHeprus 1 bu6mmoreka [IOK
MaTepHabHOW TOYKH. TeopemMa 00 M3MECHEHUH KHHETHYECKOT| https://m.edsoo.ru/ff0c4502
SHEPTUU
17 |[HorenumanwsHas sHeprus. [loTeHIIMaTbHAS SHEPTHUS YIIPYTO 1 bubnuorexa [JOK
nehopMupoBaHHON TPYKUHBI. [ToTeHIIHAIbHAS SHEPT s TEa https://m.edsoo.ru/ff0c461a
BOJIM3H IOBEPXHOCTH 3eMIIH
18 |[ToTeHumaabHbIC U HETIOTEHIIUATBbHBIE CHITBI. CBSI3b PaOOTHI 1 bu6moreka [IOK
HETOTEHIMATBHBIX CHJI C U3MECHEHUEM MEXaHUYECKON https://m.edsoo.ru/ff0c478c
SHEPTUU CHUCTEMBI TeJl. 3aKOH COXPAaHCHHS MEXaHHUUECKOW
SHEPTUU
19 |\Vlabopamopnas paboma «Hccredosanue ceazu pabomsi cunvl || 1 1
C UBMEHEHUeM MeXAHUYeCKOl JHepeuu meia Ha npumepe
PACMSIICEHUSL PE3UHOBO20 HCYMAY
20 |KoutpoabHas padora no teme «Kunematuka. Iunamuka. | 1 1 bubnuoreka [IOK
3aKoHbI COXpaHEHHUS] B MEXaHUKe» https://m.edsoo.ru/ff0c4b74
21 ||OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYeCKOM Teopuu. || 1 bubnuoreka [IOK

BbpoynoBckoe neuxenue. Auddysus

https://m.edsoo.ru/ff0c4dc2
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE THU(POBBIC
/o Beero| Konrponbsasie || [paxtiueckue || 13YICHHS 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboTsl
22 ||Xapaktep IBHKCHHS U B3aUMOJICHCTBUS YAaCTHII BEIIECTBA. 1
Mojienu CTpoeHus ra30B, KUAKOCTEH U TBEPIBIX T
23 |Macca monekyn. KomudectBo Bemecta. [ToctosHHAS 1
ABoraapo
24 | TemoBoe paBHOBecHe. TemmepaTypa u €€ U3MEpeHHE. 1
[Ikama remnepatryp Llenscus
25 ||[Mneanpubiit Ta3 B MKT. OcHoBHOE ypaBHeHne MKT 1 bubnuoreka [JOK
https://m.edsoo.ru/ffOc4fde
26 ||AGconroTHas TeMIiepaTypa Kak Mepa CpeIHeH KHHETHIeCKOH 1 bubnmorexa [JOK
SHEPIUH JABWKCHHS MOJICKYI. YpaBHeHHe MeH eneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
‘27 H3a1<0H JlanpToHa. ["a30BBIC 3aKOHBI H H || H
28 \Vlabopamopnas paboma «Hccredosanue 3agucumocmu 1
MedHCOY Napamempams COCMOSHUS PA3PENCEHHO20 2A3a»
29 |HM3omporecchl B UACAIBHOM r'a3e U UX rpaduyeckoe 1 bubmuorexa [JOK
[pEeACTaBICHHE https://m.edsoo.ru/ff0c570e
30 ||BayrpeHHss 3HEprusi TEPMOJIMHAMHYECKON CHCTEMBI U 1 bubnuorexa [JOK
crocoObl e€ n3menenust. KonmyecTBo TEIUIOTH B paboTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs1 SHEPTUsl 0JTHOATOMHOTO HJICaIbHOTO ra3a
31 ||Buasl Temonepenaqn 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36
32 ||YnenpHas TeIOEMKOCTh BelecTBa. KOMu4ecTBO TEmIoTh 1 bubnuoreka [JOK
MU Teruionepeaaue. AauadaTHbIHN Mporece https://m.edsoo.ru/ff0c5c36
33 ||[IIepBblii 3aKOH TEPMOANHAMMKH U €r0 IPUMEHEHHE K 1 bubnuoreka [IOK
u30IMpoleccam https://m.edsoo.ru/ffOc5efc
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE THU(POBBIC
/o Beero| Konrponbsasie || [paxtiueckue || 13YICHHS 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboTsl
34 |HeoOpatuMoCTh MpoIIeccoB B Ipupoie. BTopoii 3akoH 1 bubmmoreka [JOK
TEPMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 |[Tpuammn aevictust u KI1J] TerutoBoit ManmmHb! 1 bu6moteka [IOK
https://m.edsoo.ru/ff0c600a
‘36 H]_II/IKJ'I Kapno u ero KI1]] H 1 “ || H H
‘37 HBKOHOFHLIeCKI/Ie po0JIeEMBbI TETJIO3HEPTeTUKU H 1 H || H H
38 ||O6o6maromuii ypok «ModekyisapHas ¢pusnka. OCHOBBI 1 bubnmoreka [JOK
TEPMOTUHAM UK https://m.edsoo.ru/ff0c6938
39 |KourpoJbHasi pagoTa no teme «MoiexyJsipHasi pu3nKa. 1 1 bubmoreka [IOK
OCHOBBI TEPMOTHHAMHKI https://m.edsoo.ru/ff0c6a50
40 |[ITapooOpazoBanue u KoHACHCaus. Mcnapenue u kuneHme 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c63b6
41 ||AGcomoTHAs U OTHOCUTENIbHAS BIQKHOCTH BO3/IyXa. 1 bu6mmoreka [IOK
HacepImenuslii map https://m.edsoo.ru/ff0c64d8
42 ||TBépmoe Teno. Kpucrammueckue u amopdHbIe Tena. 1 bubmuorexa [JOK
AHHM30TPOITUS CBOMCTB KPUCTAILIOB. JKUAKHE KPUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUAIIBI
43 |[[L1aBiieHKE ¥ KpUCTAILIU3AMMS. Y IebHAs TEIJI0Ta 1 bu6mmoreka [JOK
rutaBnenus. CyOnumarust https://m.edsoo.ru/ff0c6708
44 | YpaBHEHHE TEIUIOBOTO OamaHca 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c6820
45 | DnekTpuszanus Ten. DnekTpuueckuil 3apss. [Ba Buaa 1 bubnuoreka [IOK
ANIEKTPUUYECKHX 3aps/I0B https://m.edsoo.ru/ff0c6bcc
46 | IIpoBOJHUKH, JUIIEKTPUKH U MOJTYIPOBOJIHUKH. 3aKOH 1 bubnuorexa [IOK
COXpaHEHHUS AIEKTPUUYECKOT0 3apsijia https://m.edsoo.ru/ff0c6bcc
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE THU(POBBIC
/o Beero| Konrponbsasie || [paxtiueckue || 13YICHHS 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboTsl
47 |B3aumopneiictBue 3apsioB. 3akoH Kynona. Toueunsiit 1 bubnuorexa [IOK
AIIEKTPUUYCCKHIA 3apsi/l https://m.edsoo.ru/ff0c6ced
48 |Hampspk€HHOCTD IEKTPUYECKOTO ToJst. [IpuHIum 1 bubnuotexa [JOK
CYMEPIIO3UIHH dJICKTPHUYCSCKUX ToJiei. JIuHnu https://m.edsoo.ru/ff0c6df2
HaTPSHKEHHOCTH
49 |Pabota cui anekTpocTaTHUecKoro nojs. [ToreHmuar. 1 bubnuotexa [JOK
Pa3HOCTP MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
50 |TIpoBOIHMKH M TUDIIEKTPUKA B DIIEKTPOCTATHICCKOM IIOJIE. 1 bubnuoreka [JOK
JInanexTpruyueckas IPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 |9nexrpoémrocth. Konmencarop 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c7126
52 | 9neKTpOEMKOCTh MIIOCKOTO KOHJIEHCATOpa. DHEPTHUs 1 bubnuorexa [JOK
3apsHKEHHOTO KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 |V/labopamopuas paboma "H3zmepenue snekmpoémxocmu 1 1
KoHOeHcamopa"
54 |[IpuHIMN IEeHCTBHS M MPUMEHEHHE KOHJICHCATOPOB, 1
KOIKMPOBAJIBLHOTO allliapara, CTpyHHOT0 IPUHTEpA.
DneKTpocTaTHYecKas 3alluTa. 3a3eMIIeHHe dIEKTPOpuOopoB
55 ||DyeKTpUUYECKH TOK, YCIOBHS €r0 CYILIECTBOBAHUS. 1
[Toctosuusit Tok. Cuina Toka. Hanpsbkenne. ConpoTHBIEHHUE.
3akon OMa Ui ydacTka uenu
56 |[locnenoBarenpHOE, MapatieabHOE, CMEIIAHHOE COeTNHEHUE 1 0.5 bu6mmoreka [JOK
IPOBOJHUKOB. Jlabopamopnas paboma « H3yuenue https://m.edsoo.ru/ff0c74f0
CMEUIaHHO20 COCOUHEHUS PE3UCTOPO8)
57 ||[PaGoTa M MOIIHOCTB JEKTPUUECKOTO TOKa. 3aKoH J[Koys- 1 bubnuorexa [IOK

JleHma

https://m.edsoo.ru/ff0c7838
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE THU(POBBIC
/o Beero| Konrponbsasie || [paxtiueckue || 13YICHHS 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboTsl
58 |3akon Oma ayis OJTHOM (3aMKHYTOM) DJIEKTPUICCKON TISTIH. 1 0.5 bubnuotexa [JOK
Kopotkoe 3ambikanue. Jlabopamopras paboma «Hzmepenue https://m.edsoo.ru/ff0c7ae0
O/IC ucmounuka moxa u e2o 6HympenHe20 CONPOMUGIEHUSLY
59 |DnexTpoHHas TPOBOAUMOCTH TBEPABIX METAILIOB. 1
3aBHCHMOCTB COITPOTHBIICHHSI METAJUIOB OT TEMITEPATYPHI.
CBepXnpoBOAMMOCTh
60 ||DmexTpuyeckuii TOK B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX 1
My4KOB
61 |[TosrympoBOTHUKH, UX COOCTBEHHAS U TIPUMECHAs 1 bubnuorexa [JOK
poBouMocTh. CBOMCTBA p—N-TIepexoa. https://m.edsoo.ru/ff0c84ae
[TomynpoBOAHUKOBBIE TIPUOOPHI
62 |DnekTpuUecKHii TOK B paCTBOpPAax M pacIijiaBax AIEKTPOJIUTOB. || 1 bubnuorexa [JOK
DIEKTPOJUTHYCCKAS TUCCOIMALINSA. DIIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 |DnexTpudeckuii Tok B razax. CaMOCTOSTEIbHBIA U 1 bubnuorexa [JOK
HECaMOCTOATENIbHBIN pa3psa. Monuus. [lnasma https://m.edsoo.ru/ff0c84ae
64 |DnexTpudeckue TpruOOPHI U YCTPONCTBA U UX MPAKTHYECKOE 1 bubnuorexa [JOK
npuMeneHue. [IpaBuia TeXHUKH 6€30MacHOCTH https://m.edsoo.ru/ff0c86fc
65 ||O606marmui ypok «IEKTPOITHAMUKAY 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be
66 |[KoHTpoJibHasi paGoTa 1o TeMe «JIeKTPOCTATHKA. 1 1 bubnuoreka [JOK
IMocTostHHBI 3J1eKTpUYecKHii TOK. TOKH B pa3InUHbIX https://m.edsoo.ru/ff0c8a8a
cperax»
67 |Pe3epBHblii ypok. Konrpoasnas pa6ora mo teme 1 1 bubnuoreka [IOK
"JaexkTpoanHaMuKa' https://m.edsoo.ru/ff0c8c56
68 ||Pe3epBHBIii ypok. Obobmatomuii ypok no temam 10 kmacca 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0c8f6c
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Ne Tema ypoxka ’ KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE THU(POBBIC
n/n Beero|| Koutpoubhbie || Ipaxtnueckue || A3YICHAS | 00pasoBaTebHbIE PeCypCE!
palboThI paboThI
OBLLEE KOJIMYECTBO YACOB I10 [IPOI PAMME | 68 | 4 [ 4 [




11 KJIACC

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Kontposshbie || TIpaktnueckue || A3YIeHAS 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboThI
1 |[[locTostHHBIE MarHUTHI U UX B3aUMO/IeHiCTBHE. MarHUTHOE 1 bu6mmoreka [{OK
noJie. BekTop MarHuTHON MHAYKIMU. JIMHUY MarHUTHOM https://m.edsoo.ru/ff0c9778
WUHIYKIAH
2 ||MarHuTHOE T0JIe IPOBOIHIKA ¢ TOKOM. OmBIT Dpcrena. 1 bubnuorexa [JOK
B3anmMoelicTBIE TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 |Vlabopamopnas paboma «H3yuenue MazHumMHoO20 noJis 1 1 bubnuorexa [JOK
KAMyWKU ¢ moKom» https://m.edsoo.ru/ff0c98fe
4 ||[deticTBHe MarHUTHOTO TOJISI HA MPOBOJIHUK ¢ ToKoM. Cuia 1 1 bubnuorexa [JOK
Awmmnepa. Jlabopamopnas paboma «Hccredosanue oeticmeust https://m.edsoo.ru/ff0c9ac0
NOCMOSHHO20 MAZHUMA HA PAMKY C MOKOM»
5 ||[e#icTBHE MarHUTHOTO TIOJISI HA JBIKYIIYIOCS 3apsHKEHHYIO 1 bubnuortexa [JOK
yactuily. Cuna Jlopenria. Pabota cuiel Jlopenma https://m.edsoo.ru/ff0c9df4
6 | DnextpomarauTHas UHAYKIHS. [I0TOK BEKTOpa MarHUTHOM 1
uaayknuu. DJIC nHaykuu. 3aK0H 3JEKTPOMArHUTHOM
uHaykuuu dapanes
7 |JlaGopaTopHas pabota «VccnenoBaHue siBICHUS 1 1 bubnuoreka [JOK
AIIEKTPOMATHUTHON MHTYKIIHNY https://m.edsoo.ru/ff0cal50
8 |[MunyktuBHOCTH. SIBneHue camounaykuuu. DJ1C 1 bu6mmoreka [JOK
CaMOWHIYKIIMUA. DHEPTUsl MATHUTHOTO TIOJISI KATYIIKU C TOKOM. https://m.edsoo.ru/ff0ca600
DJNEKTPOMArHUTHOE TOJIE
9 | Texnuueckue yCTpOMCTBA U X MPUMECHEHUE: TOCTOSIHHBIC 1
MarHuThl, 3JIEKTPOMArHUTHI, SJIEKTPOABUTATENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb
10 ||O6o6maromuit ypok «MarauTHoe nosje. JJIeKTpoMarHuTHast 1 bubnuorexa [IOK
WHTYKITHSI https://m.edsoo.ru/ff0cab82
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Beerol|| Kontponshsre || [lpaktuueckue || H3YHeHHA 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboThI

11 ||KonTpoabHasi paGoTa no teme «MarHuTHoe moJie. 1 1 bubnuorexa [JOK
DJIeKTPOMATHUTHAST MHIYKIHSD https://m.edsoo.ru/ff0cad58

12 ||CBoGoanbIe MexaHHUecKue Konebanus. ['apmMoHndeckne 1 bubnuoreka [JOK
KoJieOaHus. Y paBHEHHE TAPMOHUYECKUX KOJICOaHMUH. https://m.edsoo.ru/ffOcaf06
[IpeBpanienue sHeprun

13 |\Vlabopamopnas paboma «Hccaedosaniue 3a8Ucumocmu 1 1
nepuooa Manvlx KoieOaHuil 2py3a Ha HUmu om OIUHbL HUMu u
maccol epy3ay

14 ||KonebarenbHbIH KOHTYp. CBOOOJHBIE 2JIEKTPOMArHUTHBIE 1 bubnuoreka [JOK
KoJie0aHMs B UIC€AIBHOM KojiebaTeIbHOM KOHTYpe. AHAIOTHUsS https://m.edsoo.ru/ffocbh820
MEX]Ty MEXaHHUECKUMH H AIEKTPOMArHUTHBIMU KOJICOaAHHSIMU

15 ||[®@opmyna ToMcoHa. 3aKOH COXpaHEHHs DHEPTUH B uacaibHOM || 1 bubnuorexa [JOK
KoJie0aTeIbHOM KOHTYpPE https://m.edsoo.ru/ff0cb9c4

16 |[[IpexncraBiieHHEe O 3aTyXaroNUX KoJieOaHUAX. BhIHYKIEHHBIE 1 bu6mmoreka [IOK
MeXaHHYeCKUe Kojicbanus. Pesonanc. BeIHYKIeHHbIE https://m.edsoo.ru/ffocbb86
AIIEKTPOMATrHUTHBIE KOJICOAHMSI

17 |[lepemennsrii Tok. CHHYCOUIATBHBIN IIEPEMEHHBIN TOK. 1 bubnuorexa [JOK
MOIIHOCTh IEPEMEHHOI0 TOKA. AMIUIMTYIHOE U https://m.edsoo.ru/ffOcbd34
JCUCTBYIOIIEEe 3HAYCHUE CHIIbI TOKA U HAIPSHKCHUS

18 |[Tpancdopmarop. [IponsBoicTBo, nepenaya U noTpedaecHue 1
AIIEKTPUYECKON IHEPTUU

19 ||YcTpoiicTBO M MPaKTHYECKOE MPUMEHEHHE dIICKTPUIECKOTO 1 bubmmoreka [IOK
3BOHKa, TeHepaTopa MepeMeHHOT0 TOKa, TMHUH https://m.edsoo.ru/ff0cc324
ANIeKTponepeaay

20 ||9xonoruyeckre pucKH MpH MPOU3BOJICTBE IEKTPOIHEPTHH. 1

KYJ'ILTypa HCIIOJIb30BAHUS JJICKTPOSHEPTHUU B MOBCEOHEBHOM
KHN3HH
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beerol|| Kontponshsre || [lpaktuueckue || H3YHeHHA 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboThI
21 ||MexaHuuecKue BOJHBI, YCIOBH pacnpoctpanenus. [lepuo. 1 bubnuorexa [JOK
CxopocTh pacrpoCTpaHeHHs U JJTHHA BOJHBL. [lonepeuHblie u https://m.edsoo.ru/ff0cca54
MIPOIOJTBHBIEC BOJIHBI
22 |3Byk. CkopocTb 3ByKa. I poMKOCTb 3ByKa. BricoTa ToHa. 1 bubmmorexa [IOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 |[DNeKTpOMAarHUTHBIC BOJHBI, IX CBOMCTBA U CKOPOCTh. [1Ikara 1 bubnuorexa [JOK
AIIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[IpuHOUTIBI PAHOCBS3H U TEIEBHICHUS. Pa3BuTHE CpeacTB 1
cBs3u. Pagnostokamust
25 |[KontpoJnHasi pa6oTa «KonedbaHusi u BOJHBD) 1 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0cc6f8
26 ||[IpsmMonmHEITHOE pacIpOCTPpaHEHNE CBETA B OTHOPOIHOM 1 bubnuorexa [JOK
cpene. Toueunslii ncTouHMK cBeTa. JIyu cBeTa https://m.edsoo.ru/ff0cd350
27 ||OtpaxeHue cBera. 3aKOHBI OTpaKeHH cBeTa. [locTpoeHune 1 bubnuorexa [JOK
HU300paKEeHUI B IUIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
28 ||[Ipenomiienne cBeta. [lomHOE BHYTpEHHEE OTpaKEHUE. 1 bubnuorexa [JOK
[IpenenbHBINA Yroj MOJHOTO BHYTPEHHETO OTPAXKCHUS https://m.edsoo.ru/ffOcd7{6
29 |Vlabopamopnas paboma « M3mepenue nokazameins 1 1 bubnunoreka [JOK
NPeLOMAEHUSL CIEKLA» https://m.edsoo.ru/ff0cd67a
30 |JIunssl. [TocTpoenue nzobpaxkenuit B muH3ze. @opmyna Toukoi | 1 bubnnoreka [JOK
JTMH3BL. Y BEJTUUCHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 |Vlabopamopnas paboma «Hccreoosanue ceolicme 1 1
U300OPANCEHUTL 8 TUH3AX»
32 ||Aucnepcus ceeta. CioxHbIN cocTaB 6eoro cseta. Lger. 1 1

Jlabopamopnas paboma «Habnooenue oucnepcuu ceemay
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beerol|| Kontponshsre || [lpaktuueckue || H3YHeHHA 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboThI
33 |[MuaTepdepennus cera. Judpakuus cera. Judpakimonnas 1 bubnuorexa [JOK
pemérka https://m.edsoo.ru/ff0ced22
34 |[ITomepedHOCTh CBETOBBIX BOJH. [lonsipu3arus cBera 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0cf02e
35 ||OnTrueckue mpuOOPHI U YCTPOCTBA U YCIOBUS UX 1
0€30MMacHOTO MPUMEHEHUS
36 ||['paHUIIBI IPUMEHUMOCTH KJIACCHUECKON MEXaHUKH. 1 bubnuoreka [JOK
[MocTynaTel crielUanbHON TEOPUH OTHOCUTEITBHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCHTEIIBHOCTh OJTHOBPEMEHHOCTH. 3ameyieHue BpeMeHn n || 1 bubnuorexa [JOK
COKpAIIIEHUE JUTHHBI https://m.edsoo.ru/ffOcfa42
38 ||DHeprus u UMITYJIbC PEISATUBUCTCKOM YacTuilbl. CBsI3b MacChl 1 bubnuorexa [JOK
C SHEPrUEH U UMITYJICOM. DHEPIHsI TOKOS https://m.edsoo.ru/ffOcfc68
39 ||KontposbHas padota «Ontruka. OCHOBBI criennaibHOM Teopun | 1 1 bubnuorexa [JOK
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/ffOcf6f0
40 ||[DoTtonsl. Dopmyina [Inanka. DHeprust © UMIYIbC GOTOHA 1 bubnuorexa [JOK
https://m.edsoo.ru/ffOcfel6
41 ||OtkpsiTHe U ucciaeaoBanue Gorodrpdexra. OnbiThr A. T 1 bubnuorexa [JOK
CrouseroBa https://m.edsoo.ru/ffOcffc4
42 ||3akonbl poTtorddexTa. YpaBHeHUEe DUHIITEHHA 1S 1 bubnunoreka [JOK
dorosaddekra. «Kpacnas rpanuna» GoTosddexra https://m.edsoo.ru/ff0d015e
43 ||daBnenue cBera. OnbiTel [1. H. JIeGeneBa. Xumuaeckoe 1 bubmuoreka [JOK
IIEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHudeckue yCTpPONUCTBA U MPAKTUYECKOE MPUMEHEHUE: 1
(dboTosMeMeHT, GOTOAATYNK, COTTHEUHAs OaTapesi, CBETO IO
45 ||Pemenue 3a1a4 no TeMe « AIEMEHThI KBAaHTOBOW ONTHUKI 1 bubnunoreka [JOK

https://m.edsoo.ru/ff0d0302
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Beerol|| Kontponshsre || [lpaktuueckue || H3YHeHHA 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboThI

46 |Monenb aroma Tomcona. OnbiTel Pe3epdopaa no paccesHuro 1 bubnuorexa [JOK
a-vyacTuil. [lmaneTapHas Mojeib aToma https://m.edsoo.ru/ff0d091a

47 |IMocrynatsl bopa 1 bubnuoreka [JOK

https://m.edsoo.ru/ff0d0afa

48 |H3mydyeHue u morioneHue GOTOHOB MPH MEPEX0/Ie aToMa C 1 bubnuotexa [JOK
OJTHOTO YPOBHS HEPTHHU Ha JAPYroi. Buisl criekTpoB https://m.edsoo.ru/ff0dOafa

49 || BonHOBEIE cBOMCTBA YacTHIl. BotHbI j1e bpoiis. 1 bu6mmoreka [IOK
KopnyckyssipHO-BOTHOBO# yanu3m. CIIOHTAaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYXJICHHOE U3ITyICHHE

50 ||OtkpeiTHe pagnoakTuBHOCTH. OTBITH Pezepdopaa mo 1 bubnuorexa [JOK
OTIPEICIIEHUIO COCTaBa PaJMOAKTHBHOTO U3TyICHHUS https://m.edsoo.ru/ffod0fd2

51 ||CgoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue 1
pPalMOaKTHUBHOCTH Ha KUBBIC OPTaHU3MBbI

52 ||OTkpbITHE TIPOTOHA U HeHTpoHA. M30Tombl. Anbba-pacna. 1 bubnuorexa [JOK
DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4YCHUE

53 ||DHeprus cBs3u HYKJIOHOB B sijipe. SIepHbIe peakium. 1 bubnuorexa [JOK
Snepusiii peakrop. IIpo0aeMbl, EPCIEKTUBEI, SKOJIOTHYECKHE https://m.edsoo.ru/ff0d1356
aCIICKTHI SIEPHOM SHEPTETUKU

54 | Dnemenrtapubie yacTuibl. OTKPBITHE TO3UTPOHA. METOIbI 1 bubmmoreka [IOK
HAOJIOJICHUS M PETHCTPAIMU 3JIEMEHTAPHBIX YacTHil. Kpyriisiid https://m.edsoo.ru/ff0d0e38
croi «DyHIaMeHTaIbHbIC B3auMOACHCTBIS. EaUHCTBO
(bu3nuecKoi KapTUHBI MUPa»

55 |[Bug 3Bé3nHoro Heba. Co3Be3nus, ipKue 3BE3IBI, TUIAHETHI, UX 1
BuIuMOe IBkeHne. CoTHeuHas cucTeMa

56 |(|(Connue. Connevnast akTuBHOCTh. Mctounuk snepruu Comnna | 1

" 3BE3]



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/11 Beero| Konrpomshsre || [paktiueckue || H3YI€HHs o0pa3oBaTesbHbIE PECYPCHI
paboThl paboThI
57 ||3BE3bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI [NIABHON 1
MOCJIEI0BAaTENbHOCTU. BHYTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE MPEICTABICHHS O IIPOUCXOKICHUH U SBOJIOIINN
CoJHna 1 3BE3
58 |Muneunsrii [Tyts — Hamra [Namaktuka. [looxxenne u npmkenue| 1
Connua B ['amaktuke. ["amaktrku. YEpHbIEe IBIPHI B ApaxX
raJIaKTUK
59 |Bcenennas. Pa3beranune ramakruk. Teopus bompsmioro B3peBa. || 1
PenukroBoe mznydenue. MeraraiakTiuka
‘60 ‘ Hepemennsie mpo6iieMbl aCTpOHOMUHT H || H
61 |[KonTpoJibHasi paboTa «J1eMeHThI ACTPOHOMUHU U 1
acTpopusukm»
62 ||O6o6marommii ypok. Posb pusuku u acTpoHOMHHM B 1
SKOHOMHUYECKOM, TEXHOJOTUYECKOM, COLIMAJIBHOM U ATHYECKOM
cdepax nesaTenbHOCTH YelloBeKa
63 ||O6o6maromuii ypok. Poss 1 MecTo PU3NKU M aCTPOHOMUU B 1
COBPEMEHHOM HAy4YHOU KapTUHE MUpa
64 (|O6o6matomuit ypok. Posib gusnueckoit Teopun B 1
(dbopMHUpOBaHUH MIPEICTABICHHM 0 GU3NYECKOM KapTHHE MHUpa
65 ([O6o6matomuit ypok. Mecto pusnueckoit kKapTUHBI MUpa B 1
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTaBJICHUI O IPUPOJIE
66 |[Pe3epBHBII ypok. MarHuTHOE ToJie. DIeKTPOMarHUTHas 1
WHIYKIUS
67 |PezepBHbIt ypok. OnTrka. OCHOBBI CIELUANBHON TEOPHH 1
OTHOCHUTEIILHOCTH




Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beerol|| Kontponshsre || [lpaktuueckue || H3YHeHHA 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboThI
68 |[Pe3epBHbIil ypok. KBaHTOBas pu3nka. DneMeHTH acTpoHoMuu | 1 bubnuorexa [JOK
1 acTpo(hU3HUKH https://m.edsoo.ru/ff0d1784
OBIEE KOJMYECTBO YACOB I10 [TPOTPAMME | 68 | 4 | 7 [

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA



https://m.edsoo.ru/ff0d1784

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https//:rech.edu.ru
https//:4vpr.ru
https//:lecta.rosuchebnik.ru
https//:oge.sdamgia.ru

bubmmoreka IJOK https://m.edsoo.ru
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