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MNOACHUTEJIBHASA 3AIINCKA

ITporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE cpenHero odmero oOpa3oBaHMs
paspaboTaHa Ha OCHOBE TMOJIOKEHUII W TpeOoBaHUII K pe3yjbTaTaM OCBOEHMS OCHOBHOI
oOpa3oBarenbHOM niporpammMel, npeacrapieHHbx B PI'OC COO, a Takxke ¢ yuérom denepasbHOi
paboueit mporpaMmbl BOCIIUTAHUS M KOHLIETILIUH MPenoaaBanus yueOHoro npeamera «Pusnka» B
obpasoBarenbHbIX opranuzaiuax —Poccuiickoii  ®enmepauuy, peanu3ylOmHUX — OCHOBHbBIE
oOpa3oBaTeNbHbIe NPOrPaMMBbL.

Conep:kaHue mnporpamMMbl 10 (PU3MKE HAnpaBleHO Ha (OPMHPOBAHHE €CTECTBEHHO-
Hay4YHO!H KapTHHbI Mupa oOy4aromuxcs 10-11 knaccoB npu oOyuennu ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATeIbHOCTHOrO noaxoaa. I[Iporpamma no ¢pusuke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO k muiaHUpPyeMbIM JIMYHOCTHBIM, MPEIAMETHBIM U MeTanpeaMeTHbIM
pesynbTataM OOy4YeHHMs, a TaKKe YYHMThIBAeT HEOOXOIMMOCTh pean3alUd MEKIPEeAMETHBIX
cBs3ell (pU3MKH C €CTeCTBEHHO-HAy4yHbIMH yudeOHbIMM mpeameramu. B Heil ompenenstoTcs
OCHOBHBIE LieNU M3y4deHHs (PU3MKM HA yPOBHE CpeaHero odmero o0pa3oBaHUs, MIIAHUPYEMbIE
pe3yJIbTaThl OCBOEHHs Kypca QU3HKH; JTMYHOCTHbBIE, METalpeIMETHbIE, NpeaMeTHbIe (Ha 6a30BOM

yYPOBHE).
IIporpamma no ¢pu3HKe BKIIKOYAECT:

e MJAHHPyEMble Pe3yJbTaThl OCBOEHHsA Kypca (usuku Ha 6a30BOM ypoOBHE, B TOM HHCIE
MPEIMETHBIE PEe3YJIbTATHI 10 rogaM O0yUeHus,
e cozepkaHue yuebHoro npeamMera «@u3nka» no rogam oOyyeHus.

Pu3uka Kak Hayka 0 Haubonee oOLIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KayecTBe yueOHOro
npeaMera B IIKOJIE, BHOCUT CYLECTBEHHBIH BKIIAA B CHCTEMy 3HaHHN 00 OKPYy»KaroleM MHpE.
MxonbHelil kypc (u3uka — CHCTEMOOOPA3yIOLIHI Ui €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEeMETOB, MOCKOIbKY (PHU3NUECKHE 3aKOHbI JISKaT B OCHOBE MPOLIECCOB U SIBJICHUH, H3y4aeMbIX
Xumuei, Ouonorueii, ¢pusnyeckoi reorpadueii u acrpoHomueii. Mcrnonb3oBaHue W aKTHBHOE
npuMeHeHHe GU3MYECKUX 3HAHUH ONpeeseT XapakTep H pa3BUTHE Pa3HOOOPa3HBIX TEXHONOTHH
B cdepe PHEPreTHKH, TPAHCIOPTA, OCBOEGHUS KOCMOCA, TMOJIyYEHHs] HOBBIX MAaTEpPHANIOB C
3a7laHHbIMH CBOICTBaMH U Apyrux. M3yuyenne Gu3nku BHOCUT OCHOBHOI BKJIaa B GopMHUpOBaHHe
€CTEeCTBEHHO-HAY4YHOH KapTHHbI Mupa obydaroumuxcsi, B (pOpMUpOBaHWE YMEHHH MPUMEHSTh
Hay4HBII METO/ MO3HAHMS MPH BBITIOJTHEHNN UMH Y4eOHbBIX HCCACIOBAHUIA.

B ocHOBy kypca (usuxu anst ypoBHst cpeiHero odumero o0pa3oBaHus MOJOXKEH Pl UAEH,
KOTOPbIE MOKHO PaCCMAaTPUBATh KaK MPUHLMUIIBEI €10 NOCTPOEHUSI.

Hoes yeaocmuocmu. B cOOTBETCTBUM C Hel Kype SIBJISIETCS JIOTHYECKU 3aBEPLIEHHBIM, OH
COZAEPIKUT MATE€pPHAN U3 BCEX Pa3fenoB (PU3MKH, BKIKOYAET KaK BOMPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOH (U3HKH.

Hoesa eenepanuzayuu. B cooTBeTCTBUU C Hel MaTeprali Kypca Gpusuku oObeqMHEH BOKPYT
dusnyeckux Teopuil. Benyuum B Kypce sBisiercss (OpMHUpOBaHME TpEACTaBIEHUH O
CTPYKTYPHBIX YPOBHSAX MaTEPHH, BELIECTBE H MOJIE.

Hoes eymanumapusayuu. E€ peanusauus npeanonaraeT UCMOIb30BAHUE TYMaHHUTAPHOTO
noTeHurana GU3NUecKoil HayKu, OCMbICIIEHUE CBSI3U Pa3BUTHUS PU3MKHU C pa3BUTHEM O0IIECTBa, a
TaK)K€ C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU M 3KOJIOrHYECKUMH NpodneMaMu.

Hoea npuxaaonoi nanpasaennocmu. Kypc ¢pusuku npeanonaraet 3HakOMCTBO C LIMPOKUM
KPYrOM TeXHMYECKHX M TeXHOJIOTHUECKUX MPHJIOKEHHUH H3YUEHHBIX TEOPHIi U 3aKOHOB.

Hoea skonozusayuu peanusyercsi IMOCPEACTBOM BBEIEHUS 3JIEMEHTOB COAEpKaHMS,
MOCBSILUEHHBIX 3KOJOIMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C Pa3BUTHEM
TeXHUKH U TeXHOJIOTHH, a Takke 00CykaeHus mpodieM palHOHAIbHOTO MPUPOAONONb30BAHHS U
9KOJIOTHYECKOH 5e30MacHOCTH.

CrepykHEBBIMH 3JIeMEHTAMHM Kypca (U3UKH Ha ypOBHE cpeiHero ofiiero obpa3zoBaHus
apisoTes Qusnyeckue teopur (GOPMHPOBAHME TPEJACTABIEHUI O CTPYKType IOCTPOEHHS



dusnueckoit Teopuu, poiau (QyHIAMEHTANbHbIX 3aKOHOB M IPUHLIMIIOB B COBPEMEHHbIX
MPEJCTaBJIEHUSIX O NPUPOJE, MPaHULIAX NMPUMEHUMOCTU TEOPUH, IJIsi ONMHCaHHs €CTeCTBEHHO-
HAY4HBIX ABJICHUH U MPOLIECCOB).

CucTteMHO-IeATeIbHOCTHBIH MOAXOA B Kypce (pU3HKM peanusyeTcs Mpeskae BCEero 3a CHéT
OpraHM3ally 3KCNepUMEHTAIbHON AesiTenbHoCTH oOyyarouuxcst. [lns Ga30Boro ypoBHsi Kypca
(GU3MKM — 3TO MCIOJB30BAHHE CUCTEMbI (DPOHTANIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIx paboT, KOTOpble B mporpamme no (usuke oObeaMHEHBI B OOLIHIT CIHCOK
YYEHHUYECKHUX MPAKTHUECKUX padoT. BuioeneHue B ykasaHHOM mnepedHe 1abopaTopHbIX padoT,
MPOBOJMMBIX JUISl KOHTPOJSI M OLEHKH, OCYLIECTBISIETCS Yy4YaCTHHKaMMU 00pa30oBaTeIbHOrO
rpoluecca UCXO/sl U3 OCOOEHHOCTEH MIIAHUPOBaHUSl U OCHalleHus: kabunera Guszuku. I[Ipu s3Tom
obecnieunBaeTcsi OBJIAJEHHE OOYYAIOLUIMMICS YMEHUSIMH TPOBOIAMTH KOCBEHHBIE H3MEPEHWUSs,
MCCIENOBAHUS 3aBUCUMOCTEH (DPM3NUECKMX BEJIMYMH M IOCTAHOBKY OIBITOB IO MHPOBEPKE
MPeJUIOKEHHbIX TUIOTE3.

Bonbinoe BHUMaHUE yJeNseTcs PELIeHUI0 PACYETHBIX M KayeCTBEHHBIX 3ajad. IIpu s3Tom
IUIA PACUETHBIX 33/1a4 MPUOPUTETOM SBJISIOTCA 33a4U C IBHO 3aJaHHOH (PU3UYECKOH MOEINbIO,
MO3BOJIIOIHE TPUMEHATh H3YYSHHBIE 3aKOHBI H 3aKOHOMEPHOCTH KaK U3 OJHOIO paszaesna Kypca,
TaK M MUHTErpupys 3HAHUS U3 pa3HbIX pas3jenoB. [l KayeCTBEHHbIX 3a7a4 NPUOPHTETOM
SBJIAIOTCSL 3alaHusi Ha OOBSACHEHME TMpOoTeKaHuss (U3NYECKUX SBJIEHUI U NPOLIECCOB B
OKpy>Kawomen xu3Hu, Tpedyromue BbiOOpa (huU3MUECKONH MOAeNH IJsi CUTYalMH TMPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorserctBun ¢ TpeboBanusiMu PIOC COO k wmarepuanbHO-TEXHUYECKOMY
obecneueHnro yuebHOro rnpouecca 6a3oBblii ypoBeHb Kypca (PU3MKKU HAa YPOBHE CpeiHero od1iero
o0Opa3zoBaHust JOMKEH HM3y4HaThCs B YCJIOBUSX MPEAMETHOrO kabuHeTra (YU3MKHM WM B YCIOBHAX
MHTErPHPOBAHHOIO KabWHETa MPEeIMETOB eCTeCTBEHHO-HAay4yHOro umkaa. B xabunere dusuku
NOKHO ObITh HeoOxonumoe nabopatopHoe oOOpyHOBaHHWE MJisi BBINOJHEHUS YKa3aHHBIX B
nporpamme o GpU3NKe yHeHUYECKUX MPaKTUYeCKuX paboT U JeMOHCTPALIMOHHOE 000pYy/I0BaHHE.

JemoncTpaunonHoe obopynoBanue (HOPMHPYETCSs B COOTBETCTBHM C MPHUHLMIIOM
MUHHUMAJbHONH JOCTATOYHOCTH U 00ECNEeunBAET MOCTAHOBKY MEPEYNCIECHHBIX B MPOrpaMMme 110
(u3MKe KIOUEBbIX IEMOHCTpPALMH JUls HMCCIENOBaHMS H3Y4aeMbIX SIBJEHHH W TMPOLIECCOB,
SMIUPHYECKUX U QyHAaAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHUX MTPUMEHEHHIA.

JlaGoparoproe 000pynoBaHue I YIEHHUECKUX MPAKTUYeCKHX padoT popmupyercs B BUae
TEMaTH4YECKHX KOMIUIEKTOB M 00ecneduBaeTcs B pacdy€éTe OJHOrO KOMILUIEKTAa Ha ABYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTbI JlabopaTopHOro oOOpYAOBaHUS JIOJIKHBI ObITH
MOCTPOEHbl HAa KOMIUJIEKCHOM HCIIOJIb30BAHUM aHAJIONOBBIX M LU(POBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX H3MEPUTENbHBIX CUCTEM B BHAE Lu(POBbIX 1abopaTopuii.

OcHOBHBIME LieAMU H3y4eHHs PU3NKH B 001emM 00pa3oBaHNUH SABISIOTCA:

e (opMHPOBaHNE UHTEPECA H CTPEMJICHUS] O0YHAIOLIHXCS K HAYYHOMY U3Y4YCHUIO IPUPOBL,
Pa3BUTHE UX MHTEJUIEKTYaIbHbIX U TBOPYECKHX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTaBIEHUII O HAy4YHOM MeToje TMO3HaHus W  (OopMHUpOBaHME
HCCIIE0BATEIbCKOTO OTHOLICHHUS K OKPYIKAIOLIUM SIBJIEHUSIM;
e (opMHpOBaHHE HAYYHOrO MHPOBO33PEHHS KaK pe3yjbTaTa M3y4eHHS OCHOB CTPOEHHS
Matepun 1 QyHIaMEeHTaIbHbIX 3aKOHOB (PU3UKH,
e (opmupoBaHUE YMEHUI OOBSACHATH SIBJICHHS C MCIOJIb30BaHHEM (PH3MYECKUX 3HAHUI U
HAyYHbBIX JOKa3aTeIbCTB,
e (¢opMupOBaHUE MPEACTABICHHI O ponu (PU3MKM AN PA3BUTHS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.
JlocTiokeHre 3TUX Ledieil obecrieunBaeTcs pelleHUueM CIeAYIOIMX 3a7ad B IpoLecce
H3y4yeHus Kypca pusnku Ha ypoBHE cpeiHero od1ero odpa3oBaHus:



e mpuodpeTeHHe CHCTeMbl 3HaHHMI 00 OOmMX (PU3HYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPMsIX, BKJIKOYAs MEXaHHUKY, MOJIEKYJISIPHYIO (QHU3HUKY, 3JEKTPOJUHAMHKY, KBAHTOBYIO
(bu3uKy 1 SIeMEHTBI aCTPOYHU3HKH;

e (opMupOBaHUE YMEHHII IPUMEHATb TEOPETHUECKHE 3HAHUS A1 OOBACHEHUS (PU3HIECKUX
SIBJIEHUI B NIPUPOJIE U [l PUHSTHUS IPAKTHYECKUX PeLleHNUH B MOBCEAHEBHOMN JKU3HM;

e OCBOEHHE CrocoOOB pelleH s Pa3IMYHbIX 3a/1a4 C SBHO 3a7laHHOI Qu3nyecKoil MoaebIo,
3a1a4, NoAPa3yMeBalOLINX CAMOCTOSATENbHOE CO3aHne (PU3NIECKO MOzIeNnH, aleKBaTHOM
YCJIOBHSIM 3a1a4H;

e TNOHHMaHHe (U3NYECKUX OCHOB M TMPHUHLMIIOB JEHCTBUSI TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY/KAIOLIYIO CPey;

e OBJAJEHHE METOAAMH CAMOCTOSATENBHOTO TUIAHMPOBAHUS M TMPOBENCHHsA (PU3HUECKHX
HKCMEPUMEHTOB, aHAIN3a U HHTEPIPETALUH HH(POPMALIHH, OTIPeaeNIeHHs TOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

e CO3/laHUE YCJIOBUH ISl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIeI0BATENbLCKON, TBOPYECKOM
IeATEeTbHOCTH.

Ha wsyuenune ¢usukn (6a30Bblii ypoBeHb) Ha YpOBHE cpeiHero oduiero obpa3oBaHMs
orsoauTcst 136 yacos: B 10 knacce — 68 yacos (2 yaca B Henemo), B 11 knacce — 68 yacos (2 yaca
B HEZEHO0).

Ha w3yuenue ¢usukn (0a30BeIii ypOBEHb) Ha YpOBHE cpexHero oduiero oOpa3oBaHMs
orBoautcs 204 yacos: B 10 knacce — 102 wacos (3 1aca B Henento), B 11 knacce — 102 vacos (3
4yaca B HENEII0).

ITpennaraemelii B mporpamme no GpusHke nepedeHb JadOPaTOPHBIX U MPAKTHYECKUX padboT
SBJISIETCST PEKOMEHIOBAHHBIM, YUHTENIb AeNaeT BbIOOp MpoBeneHus JadopaTopHbBIX padoT u
OIBITOB C YYETOM MHMUBUIyaJIbHBIX OCOOEHHOCTEH 00yYaroLHXCS.

COJAEPKAHUE OBYYEHUS

10 KJTACC

Paszaen 1. ®u3uKa U MeTOAbI HAYYHOI'0 NMO3HAHUSA

®usnka — Hayka O mnpupoae. HayuHble METOIbI NMO3HAHUs OKpy’karouero mupa. Ponb
3KCIePUMEHTa U TEOPUH B MPOLIECCE MTO3HAHUSI MPUPObI. DKCIIEPUMEHT B (PU3HKE.

Monenuposaune ¢usnveckux siBieHuit U npoueccoB. Hayunbsie runoressl. ®@usnveckue
3aKOHBI ¥ TEOPUH. | paHHLIbI MPUMEHUMOCTH (PH3UUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBHSL.

Ponb u mecto ¢u3uku B (GOPMHUPOBAHMM COBPEMEHHOH HAy4yHOW KapTUHbI MHpa, B
NPaKTUYECKOM eATEIbHOCTH JIFOAEH.

Jemoncmpayuu

AHanorosblie U 1IU(POBBIE U3MEPHUTEIbHBIE PHOOPHI, KOMITBIOTEPHBIE JATYUKH,

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanudeckoe nBrkeHue. OTHOCHUTENBHOCTH MexaHuyeckoro nasikeHus. Cucrema
orcuéra. Tpaekropusi.

[lepememienue, CkOpOCTb (CpemHsiss CKOPOCTb, MIHOBEHHAass CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOEKLMHU HA OCH CHUCTeMbI KoopauHAT. CaoxeHue nmepeMeIueHui u
CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MNpsAMOJIMHENHOe aBukeHue. ['paduku 3aBUCUMOCTH
KOOPIAMHAT, CKOPOCTH, YCKOPEHHSI, ITyTH U MEPEMELICHUs] MATEPHAIbHON TOUYKH OT BPEMEHHU.

Csobonnoe nagenue. Y ckopeHne CBOOOAHOTO MajieHHUsI.



KpusonuneliHoe aBukeHHe. JIBuUkeHHe MaTepHANbHOH TOYKM MO OKPYKHOCTH C
MOCTOAHHOH MO MOAYJIIO CKOPOCTHIO. YTJIOBasA CKOPOCTh, IHHEHHasA ckopocThk. Ilepuoa U yacToTa
oOpawmenysa. LIeHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuueckue yeTpoiicTBa U NPAKTHHECKOE NPHMEHEHUE: CIIHAOMETP, BIDKEHHE CHAPAIOB,
LEMHbIe U peMEHHBIE NEpeaayu.

Hemoncmpayuu

Monens CHCTEMBI OTCHETA, WUTKOCTPALUI KHHEMATHUECKHX XaPAKTEPHCTHK IBHKEHHA.

[MpeobpazoBaHie NBHKEHUI ¢ HCIIONIB30BAHHEM NMPOCTHIX MEXAHH3MOB.

[TapeHue Tea B BO3AYXE H B pa3peskeHHOM MPOCTPAHCTBE.

HabntoneHue awxeHuA Tena, OpOIIeHHOro Nod YoM K TOPH30HTY U FOPU3OHTANBHO.

U3smepeniie yckopeHys ¢BOOOAHOIO NMafieH s,

HanpasneHue CKOPOCTH NMPU ABHKEHHH MO OKPYKHOCTH.

Vuenuueckuil axcnepumenm, aabopamopnsie pabomet

H3yueHne HepaBHOMEPHOTO ABMKEHUA C LENBbIO ONpenesieHHss MTHOBEHHOH CKOPOCTH.

HccnenoBaHne COOTHOMICHHS MEXY NYTAMHU, NPOHIEHHBIMH TEJIOM 3a MOC/IE0BATENIbHBIE
paBHbIE NMPOMEXYTKH BPEMEHH NPH PAaBHOYCKOPEHHOM ABHXXEHMH C HAa4YaJIbHOH CKOPOCTBIO,
PaBHOH HYJIIO.

H3yueHne OBHKEHUA WapUKa B BA3KOH JKHAKOCTH.

N3yuenue nBH:KeHNA TeNa, OPOLIEHHOTO rOPU30HTANIBHO.

Tema 2. Junanuka

[TpuHuyn otHOcuTenbHOCTH 'anunes. Ilepselil 3akoH HetoToHa. MHepLUHanbHble CUCTEMBI
OTCYETA.

Macca Tema. Cuna. Ilpunuun cynmepnmosuumu cun. Bropoit 3akon Hewrona ana
MaTtepHanbHOH TOUKkH. TpeTuii 3axk0H HprOTOHA 111 MaTepHaNIbHBIX TOUEK.

3akoH BceMHpHOTO TAroTeHusA. Cuna Tsokectu. IlepBas KocMU4ecKas CKOPOCTb.

Cuna ynpyrocti. 3akoH ['yka. Bec Tena.

Tpenue. Bunb Tpenus (nokos, ckonbxenud, kaueHusa). Cuna tpenus. Cyxoe tpenune. Cuna
TPEHHs CKONbKEHHs U cuna TpeHus nokosa. Kosddunment tpenns. Cuna conpoTuBneHus npu
IOBUKEHUH TeNa B KUIKOCTH HJIH rase.

[NocTynaTenbHOE H BpallaTeNbHOE OBHKEeHHE a0CONMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpatneHus. [1neyo cunel. YCnoBusa paBHOBECHS TBEPAOTO
TeJNA.

TexHuueckue ycTpoHCTBA M MNPaKTHYECKOE TPHMEHEHHE.: TMOALIMITHUKH, IBHXKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Hesoncmpanuu

SIBneHue HHEPLIMH.

CpaBHeHHe Macc B3aHMOACHCTBYIOLLMX TeJ.

Bropoii 3akoH HetoToHa.

Nsmepenue cun.

Cnoxenue cu.

3aBHCHUMOCTb CHJIBI YIPYTOCTH OT Ae(hopMaLliH.

HepecoMocTb. Bec Tena npu yCKOpEHHOM MOABEME U MaJeHHH.

CpaBHeHHE CUJI TPEHUSA MOKOS, KAYEHHS U CKOJIBKEHHSL.

YenosusA paBHOBeCHA TBEPAOro Tejaa. Buael paBHOBeCH .

Vuenuueckuil axcnepumenm, aabopamopnsie pabomet

H3yueHne aBHkeHusA OpycKa Mo HaKJIOHHOH MIOCKOCTH.

HccnenoBaHne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKINHMX B NPYXHHE H PE3HHOBOM
obpasue, ot ux aehopMannu,

HccnenosaHue yCJIOBHI paBHOBECHSA TBEPAOTO Tela, HMEIOLLETO OCh BPaLIeHHUA.

Tema 3. 3arxonst coxpanenusn 8 Mexanure

HNmnynbe matepuaibHOH TOUKU (TeNa), CHCTEMbl MATEPHAIbHBIX TOUeK. MMnynbe cumbl 1
H3MEHEHHE HMITYJIbCA TeJ1a. 3aKOH COXPAHEHU UMITYJIbca. PeakTHBHOE NBHKEHHE.



PatGota cuibl. MOLIHOCTb CHITBI.

KuHeTHueckas 3Heprus MatepHanbHOil ToukH. TeopeMa 00 H3MeHEHHM KHHETHYECKOId
JHEPTHU.

IMoreHunaneHaa sHeprus. [ToTeHIMaNbHAas YHEPTHs yOpyro AeGopMHPOBAHHON NPYKUHBL
IMoTeHuManbHasA SHeprus Tena BOJU3H MOBEPXHOCTH 3eMIIH.

[MoTeHUManbHble M HEMOTeHUMadbHble CHUAbl. CBA3b paboTbhl HEeMOTEHLUWANBbHBIX CHJ C
H3MEHEHHEM MEXaHHYECKOH YHEPTHH CHCTEMBI TEJI. 3aKOH COXPAHEHUS MEXaHHYECKOH SHEPrUH.

Vnpyrue u Heynpyrue CTOJKHOBEHHS.

TexHuueckue yCTpoiicTBa M MpaKTHYECKOe MPUMEHEHHEe: BOAOMET, KOMEp, MpPYKUHHBIM
MUCTONIET, ABHKEHHE paKeT.

Hesoncmpanuu

3aKOH COXPAHEHHs HMITYJIbCA.

PeakTHBHOE IBH)KEHHE.

[lepexon MOTEeHUHANBHOH SHEPTrHH B KHHETUYECKYIO H OOpaTHO.

Yuenuvecxuit axcnepumenm, aabopamopneie padomao:

Nzyuenne abOCONMIOTHO HEYNMPYroro yaapa ¢ MNOMOIIBI) [BYX OJMHAKOBBIX HHUTSHBIX
MasSTHHUKOB.

HccnenoBanne cBaA3d paboTbl CHJIBI ¢ H3MEHEHHeM MeXaHWYeCKOH S3HEeprHd Tejla Ha
NPHMEPE PACTAKEHHUA PE3UHOBOTO XIyTa.

Pazgen 3. Moaexkynsapras Ppu3HKA H TEPMOAHHAMHKA

Tema 1. Ocroevt MOAEKYARAPHO-KUHEIIUMECKON MEOPHU

OCHOBHBIE MOJOKEHH MOJIEKYSIPHO-KHHETHYECKOH TEOPUH U HX ONBITHOE 00OCHOBaHHE.
bpoyHoBsckoe apwxkeHue. Juddysusa. Xapaktep ABHKEHHS H B3aHMOIEIHCTBIS 4aCTHL BeLLECTBA.
Monenu cTpoeHHs ra3os, JKHAKOCTEH H TBEPABIX Tell H O0bsCHEHNE CBOICTB BEILIECTBAa HA OCHOBE
yTUX Moaeneil. Macca u pasmepnr mosiexys1. Konnuecrso semecrsa. [Toctoannas Asoragpo.

Tennosoe pasnosecue. Temneparypa u eé nusmepenue. Ilkana remnepartyp Llenabcus.

Mopene uaeansHoro raza. OCHOBHOE YPaBHEHHE MOJIEKYJAPHO-KHHETHYECKOH TeOopuH
HOealbHOrO rasza. AOCONIOTHas TemmepaTypa Kak Mepa cpefHell KWHEeTHUeCKOH 3HepruM
TeIIOBOrO ABH:KeHHUA yacTul rasa. [llkana remneparyp Kenbuna. I'a30Bbie 3aK0HBL. Y paBHEHHE
Menneneepa-Knaneiipona. 3akon [lanbrona. H3onpouecce! B MA€aNbHOM rasze ¢ NOCTOAHHBIM
KONHuYecTBOM BellecTBa. I 'padudeckoe mpemcTaBneHHe M3OMPOLIECCOB. H30TEPMa, H30XO0pa,
nzobapa.

TexHuueckue ycTpoiiCTBa H IPAKTHYECKOE NPUMEHEHHE: TEPMOMETp, HapomMeTp.

Hesoncmpanuu

OnbiThl, OOKa3bIBAIOLME IUCKPETHOE CTpPOeHHE BellecTBa, ¢oTtorpaduu Momexkyn
OpPraHU4eCcKHX COoelMHEeHHUH.

Onerre! no Audpy3un KUAKOCTEH H ra3oB.

Monens OpOyHOBCKOTO JIBHIKEHHS.

Mouznens onbita LTepHa.

OnbITh], AOKA3bIBAIOILHE CYLLECTBOBAHNE MEXMONEKYJIAPHOTO B3aUMOIOCHCTBYA.

Monenp, HIMOCTPHPYIOLIAs NPHPOAY AABJIEHHS ra3a Ha CTEHKH COCyaa.

OnbITh], WUIKOCTPUPYIOIIHE YPABHEHHE COCTOAHHS HEANIbHOTO ra3a, H30IPOLECCHI.

Vuenuyeckuil axcnepumenm, 1abopamoprote pabontot

OnpeneneHue Macchl BO3AyXa B KJIACCHOH KOMHATe Ha OCHOBE H3MepeHHH o0béma
KOMHATBI, JABJIEHNUA U TEMIEPATyPhl BO3yXa B HEH.

HccnenoBaHne 3aBUCHMOCTH MEXIY NaPaMETPAMH COCTOSHHS Pa3penEeHHOro rasa.

Tema 2. Ocnoeor mepmoounamuxu

TepMonuHaMuueckas cucreMa. BHyTpeHHAsA SHeprus TepMOOHHAMHUYECKOH CHCTEMBbI U
cnocobb! eé n3MeHeHusa. KomnuectBo TernoTsl U pabota. BHyTpeHHAsA 3HEPrus OHOATOMHOIO



HAeaNbHOro ra3a. Buabl Teronepenayn: TeMIONpPOBOIHOCTb, KOHBEKLHS, H3Ny4eHHe. Y aenbHas
TEIUIOEMKOCTD BeLlecTBa. KonuuecTBo TEMIOTH MpU TeIonepenaye.

IMouatue o6 anunadarHom npouecce. [Tepseiii 3akoH TepMonuHamuky. [IprMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K H3onpoueccam. ['paduseckas nnrepnperauus paboThl rasa.

BTopoii 3akoH TepMoarHaMuki. HeoOpaTHMOCTE MpoLIECCOB B MPUpPOAE.

Tennosbie MamyHbl. [IpHHUKIBL AHCTBUA TeMOBBIX MawwuH. [IpeoOpa3zoBaHus SHEpPTHH B
TemnoBbix MamuHax. Koaddunment nonesHoro neiicreusa rennosoii Mamunel. [uxn Kapao u ero
K03 HLHEHT MONEe3HOro ASHCTBUA. JKOJOTHUeCKHe NPOOIIEMbl TeIIOIHEPTETHKHU.

TexHuueckue ycTpoiicTBa M MpakTHYeCKOe TMpUMEHeHHe JABHratellb BHYTPEHHEro
cropaHus, ObITOBOI XONOAUIbHHK, KOHAHLIMOHE].

Hesoncmpanuu

H3meHeHne BHYTpPEHHEH SHEPrHH Teja NpPH CoBepeHHH padoTel: BbeT NpoOKH U3
OyTBUIKH MoA AeHACTBUEM CXKATOTO BO3AYXa, HarpeBaHue >¢upa B naTyHHOI TpyOke MyTEM TpeHus
(BHOE€ONEMOHCTpALIHS ).

N3meHeHne BHYTPEHHEH 3HEPIHU (TEMIIEPATYPhI) TE/Ia PH TEILUIONEPEaase.

OneT 1o anuabaTHOMY PacIIUPEHHIO BO3AYXa (OMBIT ¢ BO3AYLIHBIM OTHUBOM).

Mouznenu napoBoii TypOHHBI, ABUTaTENsA BHYTPEHHETO CrOpPaHus, pEaKTUBHOTO ABUIATEs.

Vuenuueckuil axcnepusenm, aabopamopnsie pabomet

N3mepeHne ynenbHOH TeMIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanun ecuiecnea. Pazoevie nepexoos

[NapooGpaszoBanue U koHOeHcauus. McnapeHue U KuneHue. AOCOMOTHAA U OTHOCUTEIbHAA
BJIAXKHOCTh BO3Oyxa. HacbllleHHbIH map. YiaenbHas TemnoTa napooOpa3oBaHHA. 3aBUCHMOCTb
TEMIEePATyPhl KUIIEHHS OT JAaBJICHMUA.

Teépnoe Teno. Kpucrananueckue u amopdHeie Teaa. AHU3OTPONUA CBOHCTB KPHUCTAIIOB.
Kunxue xpucrambl. CopeMeHHble MaTepuanbl. [InaBneHue M KpucTaUM3auuA. Y OenbHas
TerioTa nuasneHusd. CyonuManus.

YpaBHeHue Terosoro HanaHca.

TexHuueckue ycTpoiicTBA M INPAKTHYECKOE NPUMEHEHHE. THIPOMETP M MCHUXPOMETP,
KaJOpUMETP, TEXHONOTHH MONYy4€HHs COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJI€ HAHOMATEPHAJIOB,
U HAHOTEXHONOTHH.

Hesoncmpanuu

CaoiicTBa HACHIIEHHBIX NAPOB.

Kunenue npy nOHWKEHHOM JABIEHHH.

CrnocoObl H3MepEeHHS BAAKHOCTH.

HalnropeHue HarpeBaHus U IJIABJIEHHS KPUCTAJUIHYECKOTO BELIECTBA.

JleMOHCTpanys KPHUCTAJUIOB.

Vuenuueckuil axcnepumenm, aabopamopnsie pabomet

H3MepeHHe OTHOCUTENbHON BIaKHOCTH BO3OYXa.

Pazaen 4. DeKTPOAHHAMHKA

Tema 1. Daexmpocmamuxa

JnexTpusanMsa TeN. JNeKTpH4Yeckui 3apsan.  JIBa BHAA 3JIEKTPHUYECKUX  3apsAOB.
[TpoBOMHUKH, NUBNEKTPUKH H MOJYNPOBOAHHKH. 3aKOH COXPAHEHHS HEKTPHUECKOro 3apaaa.

BzauMmoneiicteue 3apspoe.  3akoH KynoHa, TodeuHblil  SOeKTpuUUecKMH — 3apsn.
Onekrpuueckoe rmnone. HanmpskéHHOCTH 3JekTpuueckoro mnoid. IIpHHUMN Cyneprno3uuuu
NEKTPHUECKHX NOJeH. JINHHN HANPSHXKEHHOCTH 3NIEKTPUUECKOro MOJIA.

Pabota cun sanexrpocratnueckoro noysa. I[Torennunan. PazHocts noreHimanos. [IpoBogHuku
U OU3JIEKTPUKH B 3JIEKTPOCTATHYECKOM MoJie. JU3JeKkTpHuecKas NpoHULAEMOCTb.

OnekTpoéMkocTb. KoHaeHcaTop. DNEKTPOEMKOCTb TUIOCKOTO KOHAEHCaTopa. JHeprus
3aPSHKEHHOTO KOHACHCATOPA.



TexHuueckue ycTpoHCTBa H MpPAaKTHUECKOE TMpPHUMEHEHHE: 3JEKTPOCKOMN, 3JIEKTPOMETP,
3NEKTPOCTATHYECKAs 3aLIUTa, 3a3eMJIeHHe SJIEKTPOnpHOOpPOB, KOHAEHCATOp, KOMHPOBAIbHBIN
annapart, CTpyHHbII IPUHTEP.

Hesoncmpanuu

YCTpoHCTBO M MPHHLIMIT ACHCTBHSA 3JEKTPOMETPA.

B3auMozelicTBHe Ha3IEKTPH30BaHHbBIX Tell.

INEKTPUUECKOE MONIE 3aPSIKEHHBIX TEJL.

ITpoBOAHUKY B 3JIEKTPOCTATHYECKOM MOJIE.

nekTpocTaTHYECKas 3alUHTA.

JMBIEeKTPUKH B 3JIEKTPOCTATHYECKOM MOJIE.

3aBHCHMOCTD IEKTPOEMKOCTH IJIOCKOTO KOHACHCATOPA OT IUIOLIA/H IJIACTHH, PACCTOSHHUS
MEXY HUMH U JHIIEKTPHYECKOI NPOHULIAEMOCTH.

3Heprus 3apsuKeHHOTO KOHASHCATopa.

Vuenuyeckuil axcnepunienm, rabopamopnete pabomst

H3mepeHne 31eKTpOEMKOCTH KOHAGHCATOPA.

Tema 2. Hocmoannsui 3exmpudeckuii mox. Toxu e pazruunsix cpeoax

BneKkTpU4ecKUil TOK. YCIOBHS CYLLECTBOBAHHA 3JEKTPHUYECKOTro ToKa. MCTOYHHKH TOKA.
Cuna Toka. [TocTOAHHBIH TOK.

Hanpsaxenue. 3axon OMa 1a yuacTka Lienu.

DNEKTPUUECKOE COMPOTHBJIEHHE. Y nenpHoe CONPOTHUBJICHHE BELLECTBA.
ITocnenoBarenbHOE, MAapaJiENbHOE, CMELIAHHOE COENHHEHHE TPOBOAHHKOB.

Pabota 3nexTprueckoro Toka. 3akoH Jxkoyas—JleHua. MOIHOCTb 3NEeKTPHYECKOTO TOKA.

INEKTPOABIKYILAS CHIIA H BHYTPEHHEE CONMPOTHBIICHHE UCTOYHHKA TOKA. 3akoH Oma ans
NOJHOI (3aMKHYTOI1) 3siekTpHyeckoi nenu. Koporkoe 3aMbikaHue.

3MeKTpOHHAs MPOBOAUMOCTD TBEPABIX METANIOB. 3aBCHMOCTb COMPOTHBICHHS METAIOB
OT TeMInepaTypbl. CBepXnpOBOANMOCTb.

IneKTpU4eCcKuii TOK B BaKyyMme. CBOICTBA 31€KTPOHHBIX IMyHKOB.

IMonynpoBoanuky. CoOCTBEHHas M NPUMECHAs NPOBOAHMOCTb IOJYIPOBOIHHKOB.
CaolicTBa p—n-nepexona. [TonynpoBoaHuKOBbIE MPUOOPBIL

DneKTpU4eCKUWil TOK B pacTBOpaX H pacmiaBax 3JEKTPONHTOB. NEKTPOJUTHYECKas
AUCCOLHALHSA. DJIEKTPOJIH3.

InexkTpuueckuii TOK B razax. CaMoCTOATENbHBIN H HECAMOCTOATENBHBIH paspan. MonHus.
[Inasma.

TexHuueckue ycTpoiicTBa U NpakTHYECKOe MPUMEHEHHE: aMIIEPMETP, BONBTMET], PeoCTarT,
HCTOYHHKH TOKAa, 3JEeKTPOHATPeBaTe/bHbIe MPUOOPBL, 3JIEKTPOOCBETHTENbHBIE NPHOOPHI,
TEPMOMETP  CONPOTHBJIEHWs, BAKYYMHBIH  AHOA, TEPMHCTOPBI H  (HOTOPE3UCTOPHI,
NOJYNMPOBOAHHKOBBIA WO, raJlbBaHHKA.

Hemoncmpayuu

H3mepeHne CHBI TOKA H HATIPSKEHUSL.

3aBHCHUMOCTD CONPOTHBJIECHUA LMIHHAPHYECKHX MPOBOAHUKOB OT JUIMHBI, IUIOLIAAU
MOMEePeYHOro CeUeHHs U MaTepHala.

CMelIaHHOe coeMHEHHE MTPOBOAHUKOB,

[Mpsimoe u3MepeHHe 3JeKTpoABHKYyILEl Cuipl. KopoTkoe 3aMbBlkaHHE TajbBAaHHYECKOIO
3JIEMEHTA U OLEHKA BHYTPEHHErO CONPOTHBJICHHUS.

3aBHCHMOCTb COMPOTHBIECHHS METAJUIOB OT TEMIEPATYPhI.

ITpoBOAMMOCTD 3NEKTPONHUTOB.

HckpoBoii paspan 1 NpoBOAHMOCTD BO3AyXa.

OAHOCTOPOHHAS NPOBOAHMMOCTD AUOAA.

Vuenuyeckuil axcnepunienm, 1abopamoprste pabontot

H3yyeHHe cMELIaHHOTO COSANHEHHS Pe3HCTOPOB.

H3mepeHye 3NMeKTPOABIDKYIIEH CHJIbI HCTOYHHUKA TOKA U €10 BHYTPEHHErO CONPOTHBIIEHHA.

HabnroneHue snexrponnsa.



MexnpeameTHbie CBS3H

M3yyeHue kypca ¢usuku OazoBoro ypoBHsa B 10 kjacce OCYLIECTBASETCA € YUYETOM
COAEPKATENIbHBIX MEXKIPEAMETHBIX CBsi3elH ¢ KypCaMH MaT€MaTHKM, OHOJIOTHH, XHMMHH,
reorpaduu U TEXHOJIOTHH.

Mexcnpeomemnste nowamus, CBA3aHHbIE C H3yYeHHEM METONOB HAyYHOTO MO3HAHMA!
ABJEHHE, HayuHblli akt, rumoresa, (Hu3MUeckas BeNHYHHA, 3aKOH, TeOpHs, HaONIOAEHHE,
IKCMEPHUMEHT, MOJAEIMPOBAHHE, MOAEC/Ib, H3MEPEHUE.

Mamemamura: pemieHne CHCTEMBl YpaBHEHHI, THHEHHas GyHKua, napabona, runepbona,
HX rpa(HKy U CBOHCTBA, TPHMOHOMETpHUeCKHe (PYHKLUHH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE€ TPHIOHOMETPHUYECKOe TOXKAECTBO, BEKTOPbI M HX MPOEKLHH Ha OCH KOOpAWHAT,
CJIOXKEHHE BEKTOPOB.

buonozua: MexaHH4ECKOE ABIDKEHHE B XXHBOH npupone, nuddysus, ocMoc, TerioooMeH
’KHBBIX OPraHU3MOB (BHABI TEIUIONEpeaadl, TEIUIOBOE paBHOBECHE), SJEKTPHYECKHE SABNECHNA B
’KUBOH MPUPOAE.

Xumus: TUCKPETHOE CTPOSHHE BEINECTBA, CTPOSHHE aTOMOB U MOJIEKYJI, MOJIb BEINeCTBa,
MOJISIpHAsE Macca, TEIUIOBBIE CBOFCTBA TBEPABIX TEJ, XXHAKOCTEH H Tra3oB, 3IEKTPHUECKHE
CBOHCTBA METAJJIOB, SJEKTPOIUTHUECKAsA AUCCOLHALNA, FaNlbBAHKKA.

['eocpaghua: BnaxxHOCTh BO3IyXa, BETPbI, OAPOMETP, TEPMOMET].

Texnonozua: npeoOpa3oBaHue NBHKEHUI ¢ HCIOIB30BAHHEM MEXaHH3MOB, YUET TPEHHS B
TeXHHKe, MOALIMITHUKH, HCIIQNB30BAHHE 3aKOHA COXPAHEHUS HMIYJbCAa B TEeXHHKe (pakera,
BOOOMET M [Opyrue), HABHrarelb BHYTPEHHEro CropaHHs, mnapoBasd TypOuHa, ObITOBOH
XOJOAUIbHHK, KOHAULWOHEP, TEXHOJNOTHMH TOJyUY€HHS] COBPEMEHHBIX MaTepHaloB, B TOM YHCIIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  JJIEKTPOCTATHYECKAs  3aLIMTa,  3a3€MIICHHE
NEKTPONPHOOPOB, KCEPOKC, CTPyilHBIl NPUHTEP, 3NEKTPOHArpeBaTelbHbie  NPHOOPHI,
3NEKTPOOCBETUTENbHbBIE MPHOOPHL, FAIbBAHHKA,

11 KJIACC

Pazgen 4. FnekTpoaHHAMHKA

Tema 3. Maznumnoe none. 1eKmMpoMazHUMHAR UHOYKUUA

IlocTosHHble MarHuThl. B3auMonelicTBHE NOCTOAHHBIX MAarHUTOB. MarHuTHOE MOJE.
Bektop MaruuTHONH uHAYKUMU. [IpyHUKMO Cynepno3MUMU MarHUTHBIX nojei. JIMHUUW MarHUTHOH
uHAyKuud. KapTiHa nMHMI MarHUTHOH UHAYKIUH NOJS TOCTOAHHBIX MarHUTOB.

MaruutHoe nosie NpoBOAHUKA ¢ TOKOM. KapTuHa nNMHMIA MHAYKUHMH MarHUTHOrO NOJA
IJIMHHOTO MPSMOro NMPOBOAHHKA H 3aMKHYTOrO KONBLEBOTO MPOBOAHHKA, KATYIUKH C TOKOM.
OnbiT IpcTena. BsauMopelicTBHe MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb H HAIIPABJICHHE.

Cuna JlopeHua, €€ moaynb W HanpabieHHe. [JIBIDkeHHE 3apsaKEHHOH 4YacTHIbl B
OOHOPOAHOM MarHUTHOM noje. PaGota cunbl JlopeHua.

JIBneHHE 3NEKTPOMArHUTHOH HHAYKUMHU. IloTOK BekTOpa MAarHUTHOH WHAYKLHH.
JNEKTPOABIDKYLIASA CHJIA HHAYKIMH. 3aKOH 3JIeKTPOMAarHuTHOH uHAykuun Papanes.

BuxpeBoe 3NeKTpHYECKOE TNOJEe. EKTPOABIDKYLIAA CHJIa HMHAYKIUH B IPOBOAHMKE,
IBHKYLIEMCS MOCTYNATENbHO B OIHOPOAHOM MarHUTHOM MOJE.

[Ipasuno Jlenua.

NHnyKkTHBHOCTD. SIB/IeHHE CAMOMHAYKLHH. DIeKTPOABHKYILAS CHJIa CAMOMHYKIIHH.

JHEPrus MarHUTHOTO MOJIS KATYLIKH C TOKOM.

DJeKTPOMarHUTHOE MoJe.

TexHuveckue yCTpOCTBA H TNPAKTUYECKOe TMPHMEHEHHe. TMOCTOAHHBIE MAarHUTHI,
3NEKTPOMATHUTBI, JIEKTPOABHIATENNb, YCKOPHTENH JIEMEHTAPHBIX YACTHL, HHAYKLIHOHHAS TEYb.

Hesoncmpanuu



OmnpiT pcTena.

OTKOHEHHE SNIEKTPOHHOTO MyYKa MArHUTHBIM MOJIEM.

JIvHMH MHAYKLMY MarHUTHOTO MOJIA.

B3anmMopnelicTBie ABYX NMPOBOAHUKOB ¢ TOKOM.

Cuna Amrepa.

HericTeue cuibl JIopeHUa Ha HOHBI 3JIEKTPOJIHTA.

SIBneHHe 3IEKTPOMArHUTHOH HHAYKLIHH.

ITpasuno Jlenna.

3aBHCHUMOCTb 3JIEKTPOABHKYILEH CHJIbI MHAYKUWH OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKA.

SIBneHne CaMOMHAYKLIMH.

Yuenuveckuit sxcnepumenm, aabopamopmsie padomer

H3y4eHHe MarHUTHOTO MOJNA KATYLUKHU ¢ TOKOM.

HccnenosaHue OeficTBUA MOCTOSHHOTO MArHUTa Ha PaMKY C TOKOM.

HccnenoBaHue siBISHHS 3I€KTPOMArHHTHON HHAYKIUH.

Pazgen 5. Kosie6anus n BoJIHDbI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHBIE KOJICOAHUA

KonebarenrHas cucrema. CpoOonHbie MexaHuueckue konebanus. TIapMoHHueckue
konebanus. [lepuon, uyacrorta, amMmuutyaa u ¢asa koneGanmil. IIpy>KMHHBIH MasATHHK.
MaremaTH4eCKHii MASTHUK. Y paBHEHHE rapMoHuUecKuX konebanuii. [IpespalueHue sHepruu npu
rapMOHHYECKHX KONeOaHHsX .

Konebarenbuniii kOHTYp. CBOOOAHBIE 3NMEKTPOMATHHTHBIE KONeOaHHS B HIACAJBHOM
konebaTeNbHOM KOHTYpe. AHAJIOTHS MEKAY MeEXaHWYeCKHMH W SJeKTPOMAarHUTHBIMH
konebanusamu. PopMyna TomcoHa. 3aKOH COXpPAHEHHWs SHEPTHU B HACANbHOM KonebaTenbHOM
KOHTYype.

Ipencrapaenne o 3aryxawoumx kojgedaHusAX. BoiHyXKAeHHBIE MEXaHHYECKHE KOaeOaHUs.
Pe3oHaHc. BeIHY)KAEHHbIE 3JIEKTPOMAarHuTHbIE kKoneGaHus.

ITepeMeHHbIH TOK. CHMHYyCOMIANbHBIN MepeMeHHBIH TOK. MOWHOCTb MepeMEHHOTO TOKA.
AMIUIUTYAHOE H ASHCTBYIOLIEE 3HAYSHHE CHJIbI TOKA U HANPSKEHHS.

Tpauchopmarop. IlpousBoacTBo, mepeaada u noOTpedaeHHE IEKTPHUECKONH IHEPrHH.
DKONOrH4eckle PHCKH TMPH TMPOW3BOACTBE 3JeKTpodsHepruH. KynbTypa Hcmonb30BaHHS
3JIEKTPO3HEPTHU B OBCEAHEBHOMN KH3HU.

Texnuueckue ycTpoiicTBa M NPAKTHHECKOE NPHMEHEHHE. 3JIEKTPUHECKHH 3BOHOK,
T€HePaTOp MEPEMEHHOIO TOKA, JINHUH HJIEKTPONEPEaad.

Hemoncmpayuu

Hccnenosanue napaMeTpoB konedarenbHOH cUcTeMbl {NIPYKUHHBIA WIH MaTeMAaTHYECKHI
MasITHHUK ).

HabnroneHue 3aryxarmux konedaHuii.

HccnenosaHue CBOMCTB BbIHYKACHHBIX KoNebaHHUi,

HabniongeHue pe3oHaHca.

CBoGOMHBIE 3JIEKTPOMArHUTHBIE KONeOaHMs.

OcuuiorpaMMbl - (3aBHCUMOCTH  CHJIBI  TOKA M HANPSDKEHHA OT  BPEMEHH) A
3JIEKTPOMArHUTHBIX KoJeOaHMH.

PesoHaHc npu nocnemoBaTeNbHOM COEOUHEHWH PE3UCTOPA, KaTyLIKH HHOYKTUBHOCTH H
KOH/AGHCATOpA.

Mopneny THHUH 3NEKTPONEPEAayH.

Vuenuueckuil axcnepumenm, aabopamopnsie pabomet

HccnenosaHue 3aBHCUMOCTH MepUOAa MaNbIX KoJeOaHuil rpy3a Ha HUTH OT AJIHHBI HUTH H
MacChl rpysa.



HccnenoBaHue mNepeMEeHHOro TOKa B LEMH H3 MOCNeJOBATENbHO COSAMHEHHBIX
KOHIEHCATOpa, KaTyLUKH W pe3UcTopa.

Tema 2. Mexanuueckue u IMeKMpOMAZHUIMHBIC 60THbI

Mexanuueckue BOJIHBL, yCOBHA pacnpoctpaHeHus. [lepuon. CxopocTe pacnpocTpaHeHHs
H anuHa BonHbl. [lomepeuHble M npododbHele BoNHBEL. MHTepdepeHuus u audpaxuus
MEXaHUYECKHX BOJH.

3Byk. Cxkopocts 3ByKa. [ poMkocTs 3ByKa. Beicora ToHa. TemOp 3Byka.

DNEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3JIyY€HHA 3JIGKTPOMArHUTHBIX BONH. B3aumHas
opueHTauus ektopos E, B, V B anekTpoMarHuTHo#i BonHe. CBOHCTBA 3NeKTPOMArHHTHBIX BOJIH!
OTpakeHWe, MpeNoMieHHe, mnonasgpuzauus, audpakuus, uHTepdepeHuusa.  CkopocThb
3NEKTPOMArHUTHBIX BOJIH.

IMIkana 3aeKTPOMArHUTHBIX BONIH. IIpHMEHEHHE 3JIEKTPOMATHHTHBIX BOJIH B TEXHHKE U
ObITY.

IIpyHUMIBI paauoOCBA3U H TEeNEBHAECHHA. Panuonokauus.

INEKTPOMATHUTHOE 3arPsi3HEHHE OKPYKAKLIEH Cpesibl.

TexHuueckue ycTpoHCTBAa H MPAKTHUECKOE NMPHUMEHEHHE. MY3bIKAJbHbIE HHCTPYMEHTBI,
yJIbTPa3ByKOBas OWArHOCTHKAa B TeXHWKe H MeAMLHHe, pajap, pagHONPHEMHHK, TEIEBH30D,
aHTeHHa, TenehoH, CBU-neusb.

Hesoncmpanuu

OOpazoBaHue U PaCIPOCTPAHEHHE MONEPEUHBIX U MPOTOJBHBIX BOJIH.

Konebmoweecs Teno kak HCTOUYHHUK 3BYKA.

HaGnionenue oTpaskeHNs U MPeIoMIeHHS MEXaHHYECKHX BOJIH.

Habnoaenue narepdepeHinn 1 Judppakiud MEXaHUUIECKUX BOJIH.

3BYyKOBOH pe30oHAHC.

HaOnioneHue CBS3H TPOMKOCTH 3BYKa W BBICOTHI TOHA € aMIUIMTYAOH M 4acTOTOH
KoneOaHHIA.

HccnenoBaHne  CBOMCTB  3JIGKTPOMAHUTHBIX ~ BOJIH.  OTPAXEHHE, MPENIOMJICHHE,
noysipusanys, nudpakius, HHTepdepeHLus.

Tema 3. Onmura

I'eomeTpuueckas ontuka. IlpaMonuHeiiHoe pacnpocTpaHeHHe CBeTa B OQHOPOAHOI cpele.
JIyu cBeta. ToueuHbIH HCTOUHHK CBETA.

OtpaxeHue cBera. 3akOHBI OTpaxkeHHst cBera. IlocTpoeHme H300pakeHHH B IUIOCKOM
3epkarne.

IIpenomneHue cmera. 3aKOHBI MpeNoMNeHHUs cBeTa. AOCOMOTHBIA  MoKasarenb
npenomnenus. ITonHoe BHyTpeHHee otpakeHue. [IpenenpHeIii yroj NONHOIO BHYTPEHHErO
OTPa>KEHHA.

Hucnepcus ceera. CnoxkHbI cocTas Oenoro ceeta. LipeTt.

Cobuparomiie 1 paccenBaromie JHH3bI. ToHKas nauH3a. POKycHOe paccTosHue U
onTHYeCcKas Cuia TOHKOI auH3el TTocTpoeHne uzobpakeHuii B cOOHPAKOINX U PacCeUBAKOLINX
aun3ax. PopMyna TOHKOM JIMH3BL. Y BEJIMYEHHE, AaBAEMOE JIMH30H.

IIpenensbl MPpUMEHUMOCTH FeOMETPUUECKOI ONTHKH.

BonHoBas ontuka. MHrepdepeHuusa ceera. KorepeHTHble HCTOYHHUKH. Y CJIOBHA
HaOMKOAEHNS MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa ceera. JudpakuuoHHas pewi€éTka. YcnoBHe HaOmMOAeHHA TNAaBHBIX
MaKCHMYMOB NpH NMaAeHHH MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PAKLHOHHYIO PeILETKY.

INonapusanus ceeTa.

TexHuueckne ycTpoiicTBa M NPAKTHUECKOE NPHUMEHEHHe. OuKH, Jyna, (oToammapar,
NPOEKLHOHHBIH annapaT, MUKPOCKOIL, TeJIECKOI, BOJIOKOHHAs ONTHKA, AHPPAaKLHOHHAA PeILETKa,
NOJAPOHL.

Hesoncmpanuu



[IpamonuHeiiHOe pacrpocTpaHeHle, OTpakeHHe H TpeNoMieHHe cBeta. OnTHYeckue
npHOOPBI.

ITonHoe BHYTpeHHEe OTparkeHHe. Monens CBeTOBOAA.

HccnenoBaHne ¢BOHCTB N300paXKeHHil B TIHH3AX.

Moznenu MUKpPOCKOTIa, TeeCKOomna.

HabGntopeHue uHTephepeHLIHH CBeTa.

Habnroaenue qudpaxunn ceera.

HabnropeHue nucnepcuu ceera.

[Tony4yeHue cnekTpa ¢ MOMOLLBIO MPU3MBI.

[Tony4yeHue cnekTpa ¢ MOMOILBIO AU(PPaKLHOHHOH PELIETKH.

HalnroaeHue nonsapusaiyiu cBeTa.

Vuenuyeckuit sxcnepumenm, 1a6opamopnuie padomsr

H3mepeHue MoKasaTens NpeyioMIIeHHs CTeKIa.

HccnenoBaHHe CBOHCTB H300pakeHUH B JIHH3aX.

HabnropeHue nucnepcuu ceera.

Pazgen 6. OCHOBBI CNEUHANLHONH TCOPHH OTHOCHTEIbHOCTH

I'paHunBl NPUMEHMMOCTH KiaccHueckod MexaHuku. IlocTynatel crmenmaneHOR TeopuH
OTHOCHTEJIBHOCTH: HHBAPUAHTHOCTb MOAYJS CKOPOCTH CBE€Ta B  BaKyyMe, TNPHHLMI
OTHOCHTEJBHOCTH JIHIITEIHA.

OTHOCHTENBHOCTE ONHOBPEMEHHOCTH. 3aMeIeHHE BPEMEHH H COKpaILEHHe AJIHHBI.

JHEPrus U UMITYJIbC PEAATHBUCTCKOH YaCTHIIBL.

CBsi3b MaCChl ¢ 3HEPrUeH U HMIYJIbCOM PEAATHBUCTCKOH 4aCTHLIbL. JHEPTUs MOKOS.

Pazgen 7. KBantoBasa ¢gu3uka

Tema 1. Iaermenmsl KAHINOGOIH ONMUKU

®otonbl. Popmyaa [1naHka cBA3H 3HEpruu PoTOHA ¢ €ro YacToTol. DHeprus U UMITYJbC
(hoToHa.

Otkpbortne  u - uccnenoanue  porospdexra. Ombirer A, T Cronerosa. 3akoHsl
dborosddexra. Ypasuenue DiiHwureiina s Gorosdpdexra. «KpacHas rpanuna» horozddexra.

Haenenue ceera. Onwitel I1. H. JIeOenena.

XHUMHYECKOE ACICTBHE CBETA.

TexHuueckue yCTpOHCTBA M NPAKTHYECKOE INPHUMEHEHHE: (POTO3IEMEHT, (PoTonaTHuk,
conHe4Has Oartapest, CBeTOANON.

Hemoncmpayuu

®oT1o3(hPeKT Ha YCTAHOBKE ¢ LHHKOBO# MIACTUHOI.

HccenenoBaHue 3aK0HOB BHeIHero poroaddexra.

Cseronuon.

ConHeyHas GaTapes.

Tema 2. Cmpoenue amona

Mopneney aroma Tomcona. Oneitel Pesepdopaa no paccesanmro o -uactuu. Ilnanerapras
mozens aroMa. Iloctynarer bopa. Hanyuenne n nmornouieHne GoOTOHOB NpH MEPExXone aToMa ¢
OOHOTO YPOBHS SHEPTUH Ha Ipyroii. Buabl cnekTpos. CriekTp ypoBHEH SHEprHU aTOMa BOAOPOIA.

Bonnosele cBolicTBa yacTul. BonHbl ae bpoiina. KopnyckynapHO-BONTHOBON AyaNu3M.

CHOHT&HHOG H BbIHy}KﬂeHHOC ll3J'ly‘leHHe.

TexHuueckue yCTpOHCTBA M TNPAKTHYECKOE MPUMEHEHME. CHNEKTPAJbHbIH aHAH3
(cmekTpocKoI), a3ep, KBAHTOBbI KOMIBIOTEP.

Hemoncmpayuu

Monens onbita Pezepdopaa.

OnpeneneHue QIMHBI BOJIHBI J1a3€pa.



HaOnioneHne nuHeRYaTBIX CNIEKTPOB U3NY4EHHS.

Jlazep.

Vuenuyeckuit sxcnepumenm, 1a6opamopnuie padomsr

HabnroaeHune nuHEYaToro Cnexkrpa.

Tema 3. Amomnoe adpo

JKCMEePHMEHTBI, JOKA3bIBAIOLIME CIOKHOCTb CTPOeHHA Aapa. OTKpbITHE PaAHOAKTHBHOCTH.
Omnerrel Pesepdopra no onpeneneHuo cocraBa panHOaKTHBHOrO u3nyueHus. CBoiicTBa anbda-,
Oera-, raMMa-n31yyeHus. BiusHue paanoakTHBHOCTH Ha JKUBbBIE OPraHHU3MBbL

OTkpbITHE MPOTOHA H HelTpoHa. HyknoHHas Mogens anpa I efizenbepra—lipaneHko. 3apsan
Anpa. Maccopoe uncno sapa. Hzoromnsl

Anbda-pacnan. INEeKTPOHHBIN M NMOHMTPOHHBIH OeTa-pacman. 'amma-uznyueHue. 3akoH
PaIMOAKTHBHOIO pacnaja.

SHeprus cBA3H HYKJIOHOB B aape. SnepHeie cunbl. Jedekt maccol sapa.

SnepHble peakuuu. JleneHue U CUHTE3 Saep.

Anepueiii  peaxtop. TepmosnepHeiii cuHTes. IIpobneMbl M NEPCNEKTHBBI  ANEPHOI
SHEPreTHKH. DKONOTHYECKHE ACMIEKThI ANEPHOH JHEPTeTHKH.

BnemMeHTapHble JacTHLbl. OTKpBITHE MO3HTPOHA.

Metonbl HaONIOAEHUS H PETHCTPaLiH 3J€MEHTapHbIX JaCTHLI.

dyHnaMeHTa bHbIE B3auMOAeiicTBHs. ENUHCTBO (DH3HUECKOI KAPTHHBI MHPA.

TexHuueckue yCTpOHCTBA M NPAKTHUECKOE NPHUMEHEHHE. NO3HMETpP, Kamepa BuibcoHa,
AnepHbIH peakTop, aToMHas GoMba.

Hemoncmpayuu

CuéTunK HOHU3HPYIOIHX YaCTHLL

Vuenuyeckuit sxcnepumenm, 1a6opamopruie pabonv

HccnenoBaHHe TPeKOB 4acTHL (1O rOTOBBIM (hoTorpadusim).

Pazgen 8. 3neMeHTbI ACTPOHOMHH H ACTPOQH3IHKA

DTanbl pa3BUTHA acTpoHOMUH. [IpukiIanHoe U MUPOBO33peHYECKOe 3HAUSHHE ACTPOHOMHU.

Bun 3Bé3aHoro HeGa. Co3pes3nus, ApKue 3BE30bl, IIAHETDI, HX BUAHUMOE OBHKEHHE.

ConHeuHas cucrema.

Connue. ConHeuHas akTHBHOCTh. Mcrounmuk »Hepruu ConmHua u 3B€37. 3BE31BI, UX
OCHOBHBIE XapaKTepUCTUKH. JlHarpaMma «CNeKTPabHbIA KJIacC — CBETUMOCTb» . 3BE31bl IIIaBHOH
MOCNeNOBAaTENILHOCTH.  3aBHCHMOCTb  «Macca — CBeTHMOCTb» N 3BE30  TJIaBHOH
NOCAENOBATENILHOCTH. BHyTpeHHee cCTpoeHue 3B€3a. (COBpPEMEHHBIE IPEACTABIEHHS O
NPOHCXOKASHHH H 3BOMONNH CONHLA H 3BE37]. DTallbl XH3HH 3BE31.

Muneunbiii [TyTh — Hawa 'anaktuka. ITonoxkeHue u apuxeHue ConHua B [anaktuke. TUIbI
rajakTuk. PaguoranakTuky U kBa3zapel. Y€pHble ObIpHI B AOpax raNakTHK.

Bcenennaa. Pacumpenne Bceenennoii. 3akon Xab0na. PasOeranme ramaktuk. Teopus
bonpmoro B3pbiBa. PenukToBoe ussyueHue.

MacitabHas cTpykTypa BeeneHHoil. MeTaraiakTuka.

HepewméHnbie npobneMbl aCTPOHOMHHU.

Yuenuvecxue nadmooenus

HalnroneHus HEBOOPYKEHHBIM IT1a30M ¢ HCIONB30BAHHEM KOMIBIOTEPHBIX MPHIIOKEHHUI
IUIA ompeneNeHus NonoxeHHs HeGecHbIX 00BEKTOB Ha KOHKPETHYIO JAaTy. OCHOBHBIE CO3BE3NHS
CeBepHOro monywapHs 1 Apkue 3BE3abl.

Habnropenus B teneckon Jlynsl, mnanet, Mneunoro Iytu.

Oo6o0wWwalomiee MOBTOpPeHHE

Ponb ¢u3HKH M acTPOHOMHM B SKOHOMHYECKOH, TEXHONOTMYECKOH, COLMANbHOH WU
3THUECKOH cepax AeaTeNbHOCTH YeNIOBEKA, POJIb H MECTO (PU3MKH U ACTPOHOMHHU B COBPEMEHHOIH
Hay4HOil KapTHHe Mupa, poab ¢u3uueckoil Teopud B (DOPMHPOBAHHH NPEACTABIEHHIT ©



(pHu3nueckofl KapTHHe MHpa, MeCTO (U3HUYeCKOH KapTHHBI MHpa B oOLIEeM psAAY COBPEMEHHBIX
€CTECTBEHHO-HAY4HBIX NPENCTaBICHHIT O MpHpPOZE.

MexnpeameTHble CBS3H

Nsyuyenne kypca ¢usuku 6a3oBoro ypoBHa B 11 Kjacce OCYLIECTBISETCA € Y4YETOM
COIep)KaTeJbHBIX MEKMPEAMETHBIX CBA3ell € KypcaMH MaTeMaTHKH, OMONOTHH, XHMHH,
reorpauy H TEXHOJIOTHH.

Meoicnpeomemnvie nonamuA, CBA3aHHBIE ¢ HM3YYEHHEM METOJOB HAYYHOIO MO3HAHHSA!
ABJICHHE, HayuHblii (pakT, rumoresa, (H3MUECKas BEJIMYHHA, 3aKOH, Teopus, HalnAeHHe,
JKCMEPHMEHT, MOAEIHPOBAHHE, MOAE/b, U3MEPEHHUE.

Mamemamura: pelileHHe CUCTEMbl YPaBHEHHWH, TPHrOHOMeTpHUYecKHe (DYHKLHH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHIOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
NPOEKLMH HAa OCH KOQOPJAHHAT, CIOXEHHE BEKTOPOB, MPOH3BOAHBIE 3IEMEHTApPHBIX (PYHKLMI,
NpH3HaKH NOAOOHS TPEYroJbHUKOB, ONpeaeeHNe IOoWaay MIockux Guryp H oobéma Teu.

buoaozua: snexTpuyuecKre SBIEHHS B )KUBOIH NpHpoze, KoaebaTeabHble ABIKEHNA B JKHBOI
NPHPOJE, ONTHYECKUE ABJIEHHA B XKHBOH MPHPOAE, NEHCTBUE PAAHAIIMH HA )KHBbIE OPTaHU3MBI.

Xumua: CTPOGHME aTOMOB U MOJNIEKYJ, KPHCTAJUIMUECKas CTPYKTYpa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHuUs KPHCTANIMYECKOH PELIETKH, CIEKTPaIbHbIN aHAIN3.

[eoepagpua: MaTHHTHBIE TONIOCA 3E€MJIH, 3aJe)KH MarHUTHBIX pyld, (QOTOCHEMKAa 3€MHOH
NOBEPXHOCTH, NPEACKA3aHHE 3eMIIETPACEHHI.

Texnono2un: NMHUM 3NEKTPONEPEAAY, EHEPATOP NEPEMEHHOIO TOKA, 3JIEKTPOJABHIATEb,
HHOYKLUHOHHAsA Medb, pajap, paiHONMpHEMHMK, TeleBHU3op, aHTeHHa, Texedon, CBU-neds,
NPOEKLIHOHHBIH anmnapar, BOJOKOHHAs ONTHKA, CONHEYHas Oarapes.

ILNTAHUHPYEMBIE PE3YJIBTATBI OCBOEHHS IIPOI'PAMMELI IO ®H3HKE HA
YPOBHE CPETHEI'O OBILIET'O OBPA3OBAHHS

Ocpoenue yueOHoro npeaMera «®PH3MKa» Ha YpoBHe cpeaHero oduero oOpa3oBaHHsA
(6a3zoBBIi  ypOBEHb) HOOKHO 00eCHEeUHTh  AOCTHKEHHE  CHAEOYIOWWX  JHYHOCTHBIX,
METANpPeIMETHBIX H MPEIMETHBIX 00Pa30BaATENIbHBIX PE3YJIBTATOB.

JIHUHOCTHBIE PE3YJIBTATHI

JIM4YHOCTHBIE pe3ynbTaThl OCBOEHMA y4eOHOro npeamera «@u3Hka» NOKHBI OTPAXKaTh
T'OTOBHOCTb U CMOCOOHOCTH O0yUYaloMMXCsl pyKOBOACTBOBATbCA C(HOPMHPOBAHHON BHYTpEHHEH
no3uUKell JUYHOCTH, CHCTEMOH LEHHOCTHBIX OpHEHTAlUHii, TMO3UTHBHBIX BHYTPEHHHX
yOexxneHnii, COOTBETCTBYKIUMX TPAAULUMOHHBIM LEHHOCTAM  POCCHiiCKoro  obiuecTsa,
paclIMpeHHe >KU3HEHHOIO OMBITA U ONBITA AEATEJIBHOCTH B NMPOLECCE PeaTH3aLui OCHOBHBIX
HAaIpaBJeHHUI1 BOCTIUTATENbHON A€ATENbHOCTH, B TOM YUCJE B YACTH:

1) rpaxaaAHCKOro BOCMHTAHHSA:

CHOPMHPOBAHHOCTE  IPAXKAAHCKONH MNO3HUMH  OOy4YAKIIErocss Kak AaKTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCHICKOro 0OLIeCTBa,

NPUHATHE TPAAHLUMOHHBIX OOLIeYeNOBeUECKHX TYMAHHCTHYECKUX H IE€MOKpPaTHYECKUX
LIEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYK) ACATEIbHOCTb B HHTEPECAX TIPAKAAHCKOro ofimecTsa,
y4acTBOBATh B CAMOYIPaBIEHUH B 00Pa30BaTeIbHOH OpraHH3alNH,

yMEHHE B3aUMOACHCTBOBaTb C COLHANBHBIMH MHCTUTYTAMH B COOTBETCTBUH € HX
(YHKLUHMAMH U Ha3HAYEHHEM,

TOTOBHOCTb K I'YMAaHHUTAPHOH U BOJIOHTEPCKOH AEATENIbHOCTH,

2) NATPHOTHYECKOT0 BOCTIHTAHHUSA:

c(hOpMHPOBAHHOCTb POCCUHIICKOHN IPaXKOAHCKON HAEHTUYHOCTH, MAaTPHOTH3MA,



LEHHOCTHOE OTHOWIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUAM POCCUHCKUX
yu€HbIX B 00acTH (PU3HKK H TEXHUKH,

3) AYXOBHO-HPABCTBEHHOr0 BOCITHTAHHSL:

chOpMHPOBAHHOCTL HPABCTBEHHOIO CO3HAHMSA, YTHYECKOTO OBESHNU,

cnocOOHOCTE OLICHHBATE CHTYALHIO H PUHHUMATh OCO3HAHHbIE pelieHHs, OPUEHTUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B AEATEIbHOCTH Y4EHOTO,

OCO3HAHHE JINYHOTO BKJIAAa B MOCTPOSHUE yCTOHUHBOrO Oyayiiero;

4) 3¢CTeTHYECKOro BOCMHTAHHSA:

3CTETUUYECKOEe OTHOLUEHHe K MUPY, BKIIOUYAas 3CTeTUKY HAYYHOro TBOPYECTBA, MPHUCYLIETO
(usnueckoii HayKe,

S) TpyaoBoro BOCNUTAHHA:

HHTEPEC K PasIHyHbIM chepam npodecCHOHANBHOMH NeATEIBHOCTH, B TOM YHC/I€ CBA3aHHBIM
c (bU3HKOH M TEeXHUKOH, yMeHHe COBepliaTk OCO3HaHHBIH BeIOOp Oyaywueii mpodeccuu H
peanH30BbIBATh COOCTBEHHBIE ;KH3HEHHBIE TUIAHbI,

TOTOBHOCTb H CHOCOOHOCTB K 00pa3oBaHUI U ¢aMooOpa3zoBaHuK B obnactu Gu3MkH Ha
NPOTXKEHUH BCeH JKU3HH,

6) YKOIOrHYECKOro BOCMHTAHNS

C(hOPMHPOBAHHOCTb 3KOJOTHUECKOH KyJBTYpPbl, OCO3HaHHE TJIO0ANBHOrO XapakTepa
IKONOTHYECKUX npodiiem,;

NJIAHHPOBAHUE U OCYLIECTBISHHE ASHCTBUIH B OKPYKAKIIEH Cpeie Ha OCHOBE 3HAHU LieeH
YCTOHYMBOTO Pa3BUTHA YENIOBEYECTBA,

paclIMpeHHe ONbiTa OEATEeNbHOCTH JKOJOTMUECKOH HAMpaBJIeHHOCTH Ha OCHOBE
HMEROIIHNXCA 3HaHUH N0 PusHke;

7) UEHHOCTH HAYYHOr 0 MO3HAHHSA:

c(pOPMHPOBAHHOCTD MHPOBO33PEHUA, COOTBETCTBYIOLLETC COBPEMEHHOMY  YPOBHIO
pasBUTHA PU3HUECKON HAYKH,

OCO3HAHHE LICHHOCTH HAYYHOH NEATEIbHOCTH, FOTOBHOCTB B NPOLIECCe H3yueHUsA (PU3HKH
OCYIIECTBIIATh NMPOSKTHYK H HCCIENOBATENBCKYI) ASATENBHOCTE HHAUBUAYAIBHO H B IPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3naBaTeNbHbIE YHHBEpPcAJbHbIE Y4eOHble AeficTBHSA
ba3oBbie JIOrHYMecKHe NeHCTBHSA:

CaMOCTOATENbHO (POpMYNUPOBATH M AKTYaNH3UpPOBaTb MNpoOJEMy, paccMaTpHBaTbh €€
BCECTOPOHHE;

OTIPENENATD LI NEATeNBHOCTH, 334aBaTh NAPaAMETPhl U KPHTEPHH HX JOCTHIKEHHS,

BbISBJIATDH 3aKOHOMEPHOCTH U MPOTHBOPEUHsA B PACCMATPUBAEMBbIX (PH3HUYECKHX ABJICHUIX;

pa3pabaTbiBaTh IUIaH pelieHHs Npo0ueMbl ¢ YUETOM aHaJH3a HMEIOILUX CS MaTepUaibHbIX U
HEMATEPHAIBHBIX PECYPCOB,

BHOCHTb KOPPEKTHBbI B JEATENIBHOCTH, OLEHHBATh COOTBETCTBHE PE3YJILTATOB LEJAM,
OLIeHUBATb PUCKHU MOCNEACTBUH IeATEeNbHOCTH;

KOOPAMHHPOBAaTE W BBIMOJHATE pa0oTy B YCNOBHUAX peajbHOro, BHUPTYaJbHOTO U
KOMOHHHPOBAHHOTO B3aHMOASHCTBHA,

pa3BHBAaTh KPEaTHBHOE MBIULJICHHE [TPU PEIICHHH KU3HEHHBIX PpodaeM.
ba3oBble HeeienoBaTeIbckHe JeHCTBHA

BafeTb HAy4HOH TEpMHHONOTMEeH, KIIOUEBbIMH MOHATHAMH U MeToaMH (u3uyeckoii
HayKH,

BNIAJETh HABBIKAMHU y4eOHO-HCCNENOBATENBCKON H MPOEKTHOH AEATENIbHOCTH B 00NAcTH
(H3UKH, CHOCOOHOCTBIO H TOTOBHOCTBIO K CAMOCTOATENBHOMY MOHCKY METOIOB pelleHUs 3a1ad
(busHyeckoro cogepkaHus, MPUMEHEHHIO pa3aMYHbIX METONOB MO3HAHNUA,



BlageTb BUAAMH AEATENBHOCTH MO MOJNY4YeHHI0 HOBOTO 3HAHMS, €ro HHTEpNpeTallH,
npeoOpazoBaHHIO U NPHMEHEHHIO B pa3IH4HBIX Y4eOHBIX CUTYalUsX, B TOM YHCIIE MPH CO3AaHHH
y4e0HBIX PoeKTOB B 00acTu HU3NKH;

BBISBJIATH TPUYMHHO-CIIEACTBEHHbIE CBA3H M AaKTyaJH3HPOBaTh 3a/la4y, BBIJBUIAaTh
TUIIOTE3Y €€ pelleHNs, HAXOOUTb apryMeHThl Ul JOKAa3aTeIbCTBa CBOHX YTBEP)KACHHIA, 3a1aBaTh
napaMeTpbl H KPUTEPHH peLlIeHNs,

AHAJIM3HPOBATD MOJYUYEHHBIE B XO/€ PELICHHS 3a/]a4H PE3YJIBTaThl, KPUTHYECKH OLIEHHBATh
HX JOCTOBEPHOCTD, MPOTHO3HPOBATh H3MEHEHHE B HOBBIX YCIIOBHSAX;

CTaBUTB H (POPMYNHPOBATh COOCTBEHHbIE 3aJa4H B 00pa30BaTeNbHOI OeATebHOCTH, B TOM
dyclie NPU U3Y4eHUH QH3UKH,

JaBaTh OLEHKY HOBbIM CHTYALMAM, OLIEHHBATh MPHOOPETEHHBII ONBIT,

YMETb NMEPEHOCHTh 3HAHUA 1O (PH3HKE B MPAKTHYECKYIO 00JIaCTh KUIHEAEATENILHOCTH,

yMeTb MHTETPHPOBATh 3HaHHS H3 Pa3HbIX NPeIMETHBIX oOnacreii,

BBIZIBUraTh HOBBIE HACH, MPEANaraTb OpHTHHANBHBIE MOAXOAbI U PELICHHS;

CTaBUTB NMPoOIeMBI U 3a1a4H, JOMYCKAKLIHE aIbTEPHATHBHBIE PEILEHHU.

Padora ¢ nndopmanneii:

BJIaJeTh HaBBIKAMU MONY4Ye€HHS HHGOpMauMH $H3HYECKOro COAEPKaHHS M3 HCTOYHHKOB
pasHBIX TUMOB, CAMOCTOSTENbHO OCYLWIECTBJIATL MOWCK, aHalIM3, CHUCTeMaTH3alMl U
HHTEPNPETALMK HH(POPMaLHU Pa3IMYHbIX BUAOB H (POPM NPEACTABIECHUA,

OLIEHHBATb AOCTOBEPHOCTb HHPOPMALIHH,

HCIONb30BaTh CPEACTBAa HH(POPMALIMOHHBIX H KOMMYHHKaLIHOHHBIX TEXHOJOTHI1 B peLIeHHH
KOTHUTHBHBIX, KOMMYHMKATHBHBIX H OPraHH3aLOHHBIX 3a1ad ¢ cobmonaeHueM TpeGoBaHUI
3PrOHOMUKH, TEXHHKH 0€30MacHOCTH, TMTHEHBI, PECypcocOepexeHns, NPaBOBBIX H ITHYECKUX
HOPM, HOPM HH(POPMALHOHHOI Oe30MacHOCTH,

CO3laBaTb TEKCTbl (PH3MYECKOro comep’kaHHA B pasNHuHBIX (opMaTax ¢ Y4YETOM
Ha3HauYeHUs MHPOPMALIMH U LieJIeBOH ay AMTOPHH, BHIOHpas ONTHMANBHYIO (GOpMy NpeacTaBIeHus
H BU3YaJTH3aL{HH.

KomMmMyHHKATHBHBIC YHHBEPCAJIbHBIC Y9¢0HbIC AeHCTBHA:

OCYINECTBIIATE OOLIEHHE HA YPOKaX (PU3HKU H BO BHEYPOUHOH AEATEILHOCTH,

Pacro3HABATh MPEANOCHUIKY KOH(GINKTHBIX CHTYALHI H CMArYaTh KOH(IHKTHI,

Pa3BEPHYTO M JIOTHYHO M3NaraTk CBOIO TOYKY 3pPEHHS C HCMONb30BAHHEM S3bIKOBBIX
CpPEeACTB;

MOHHMATb H HCHOJIb30BATh NPEHMYIIECTBA KOMAaHIHOM U HHANBUAYAJIBHOH paboTh,

BbIOHPATE TEMAaTHKY H METOAbI COBMECTHBIX ACHCTBHH C y4€ToM OOILMX HHTEPECOB H
BO3MOYKHOCTEH KaXXIOro 4JIeHa KOJUIEKTHBA,

NPHHUMATb LEJMH COBMECTHOH IEeSTeJbHOCTH, OpPraHHM30BBIBAaTb W KOOPAWHHPOBATH
JEHCTBHS N0 €€ JOCTHIKEHHUIO: COCTABJIATH ILJIaH ACHCTBUI, PACIPEAENATh POIH ¢ YUETOM MHEHUH
Y4aCTHHKOB, 0OCYKaTh Pe3yJIbTaThl COBMECTHOH paboThi,

OLIEHHBaTb KAaU€CTBO CBOErO BKJaAa H KaKAOrC YUaCTHHKA KOMaHAbI B OOLIMI pe3ynsTaT
no pa3paboTaHHBIM KPUTEPHSM;

NpEeAIaraTe HOBBIE NPOEKThbI, OLEHHBATb HACH C IMO3HIMH HOBMU3HBI, OPUIHHAJIBHOCTH,
NPaKTHYECKOH 3HAUHMOCTH,

OCYLIECTBNATL MO3UTHBHOE CTPAaTErHYecKoe IMMOBEAEHHE B pasfMYHbIX CUTyalMsx,
NPOSBNATH TBOPYECTBO H BOOOpaskeHHe, ObITh HHHLIHATHBHBIM.

PerynaTuBHbIC YHHBEPCAJIbLHBIC YuefHbIe NeHCTBHS
Camoopranuszauns:

CaMOCTOATENBHO OCYILLECTBIIATh MO3HABATENBHYIO NEATENBHOCTh B o0smacti (u3uku U
aCTPOHOMMUH, BBIIBJIAT NPOOIIEMBI, CTABUTDH H (POPMYITHPOBATE COOCTBEHHBIE 3a71a4H,



CaMOCTOSITENIbHO COCTABJIATL IUIAH peLIeHHS Pacu€THBIX M KaueCTBEHHBIX 3ajay, MaH
BBIMOJIHEHHA MPakTHYeCKoil padoThl ¢  YYETOM HMMEIOIUMXCA PecypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH H NPeANOYTeHHH,

JIaBaTh OLICHKY HOBBIM CHTYALHsIM;

paclIMpATL PAMKH yu4e€OHOro MpeAMeTa Ha OCHOBE JIMYHBIX NMPEATOUTEHNI,

JenaTh OCO3HaHHBII BHIOOp, apryMeHTHpOBaTh €ro, Opath Ha ce0s OTBETCTBEHHOCTb 3a
peleHue;

OLIEHHBATh MPHOOPETEHHBII OIBIT,

cnocoOCcTBOBaTh GOPMHPOBAHUIO U MPOSIBIEHHIO 3pYAHLIUH B 001acTH PU3KMKH, MOCTOAHHO
MOBBILIATH CBOH 00pa3oBaTeNbHbII H KYJAbTYPHBIH yPOBEHb.

CaMOKOHTPO/Ib, 3MOLHOHANBHBII HHTENIEKT:

JaBaTh OLIEHKY HOBBIM CHTYALHsIM, BHOCHTH KOPPEKTHBBI B AEATENIBHOCTh, OLEHHBATh
COOTBETCTBHE PE3YJBTATOB LIENAM,

BJIaJi€Th HABLIKAMH MO3HABaTeNbHON peheKCHH KaKk OCO3HAHHS COBepLIaeMBbIX AeHCTBHII U
MBICJTHTEJIBHBIX MPOLIECCOB, HX PE3YJIBTATOR U OCHOBAHUIA,

HCTIONBb30BATh MPUEMBI PeIeKCHH U OLIEHKH CUTYaLUH, BLIOOPA BEPHOTO PELISHHS,

yMeTb OLIEHHBATh PUCKH i CBOEBPEMEHHO MPUHUMATD PELIEHHS MO MX CHHYKEHHIO,

NPHHUMATb MOTHBBI H apryMEHTHI APYTHX MPH aHaIK3€e Pe3yNbTaTOB AEATENbHOCTH,;

NPUHUMATD ¢e0s1, MOHNUMas CBOH HEMOCTATKH H TOCTOHHCTBA,

NPHHUMATb MOTHBBI H APT'YMEHTHI IPYTHX MPH aHAJIH3E Pe3YJIbTATOB AEeATeJIbBHOCTH,

MPH3HABATk CBOE NPABO H MPABO APYTHX HA OLIHOKH.

B npouecce JOCTHKEHUA THYHOCTHBIX Pe3yJIbTaTOB OCBOSHUA MPOrpaMMbl Mo HU3UKe 075
ypoBHs cpennero obmero o6pazoBaHuA y OOYHAKIIMXCSA COBEPLICHCTBYETCS 3MOLIMOHAIBHBIN
HHTEJUIEKT, MPEANOJIaraw muii chopMHPOBAHHOCTD!

CaMOCO3HAHHs, BKJIIOUAIOILEr0 COCOOHOCTh MOHUMATE CBOE HMOLMOHAJNIBHOE COCTOSHME,
BUIETb HaNpapNeHUs pa3sBUTUA COOCTBEHHOH SMOLIMOHANBHOH cepbl, ObITE YBEpEHHBIM B cede;

CaMOpPEeryJIMPOBaHNA, BKIIKYMAKIIErO CAMOKOHTPOJIb, YMEHHE NPHHHMATH OTBETCTBEHHOCTh
3a CBOE MOBEJeHHE, CIOCOOHOCTb ANANTHPOBATLC K IMOLHOHAIbHBIM H3MEHEHHSIM H MPOSBIIATh
THOKOCTB, OBITE OTKPBITHIM HOBOMY,

BHYTPEHHEIl MOTHBALMH, BKIIOHYAIOLIEH CTpeMJIEHHE K OOCTHXKEHHIO LeId U YCIexy,
ONTHMH3M, HHHLHATUBHOCTB, YMEHHE NEHCTBOBATL UCXOAs U3 CBOUX BO3MOXXHOCTEH,

IMIATHH, BKJIOYAKLIEH CMOCOOHOCTh MOHHUMATh HMOLHOHANBHOE COCTOSHHE NPYIHX,
YYUTBIBAaTb €r0 MPH OCYILECTBICHHH O0LIEeHHSs, CIIOCOOHOCTb K COYYBCTBUIO H COMEPEKHUBAHHIO;

COLHANIbHBIX HABBIKOB, BKJIOYAIOLIMX CMOCOOHOCTb BBICTPAWBAaThb OTHOLIEHHS ¢ APYTHMH
JEO/IbMH, 3a00THTBCS, TPOABIATE HHTEPEC U pa3peluaTh KOH(PIHKTHL

IHNPEAMETHBIE PE3YJIBTATBI

K koHuy oOyuyenus B 10 kaacce npeaMeTHbIe Pe3yNbTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpaxxaTh CHOPMHPOBAHHOCTD Y 0O0YHAKOLIHXCA YMEHHI:

JEMOHCTPUPOBATh Ha MpHUMepax poNk U MecTo $U3HKH B GOpMUPOBAHHH COBPEMEHHOI
HAy4HOH KapTHHbI MHpa, B Pa3BHTHH COBPEMEHHOIH TeXHUKH H TEXHOJOTHI, B NMpPaKTHYECKOMH
eATENBHOCTH JIKICH,

YUYUTBIBATH MPAHHUIIBI IPHMEHEHHS U3YUEHHBIX PH3HYECKHX MOJIeNEli: MaTepHalibHAasl TOUKA,
HHepLMalbHasg CHCTeMa OTCUéTa, abCONIOTHO TBEPAOE TENO, UACANbHBIH ra3, MOAEIH CTPOEHUS
rasoB, SKHAKOCTE U TBEPABIX TeJ, TOUSHYHBIH 3JEKTPHUYESCKHIT 3apsaa NpH pelleHUH GU3nUecKux
3agad,

pacno3HaBaTh (u3MUeCKHe SBJICHHA (MpoLecchl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISPHO-KHHETHYECKO TEOpPHH CTPOEHHS BELIECTBA W SJIEKTPOAMHAMHKH,
paBHOMEpHOe H PpaBHOYCKOpEHHOe NpSMOJIHHEHHOe NBHXKEHHE, CBOOOINHOE MaleHHe Tel,



IOBUKEHHE MO OKPYKHOCTH, HHepLUsA, B3aumoaencTee Ten, auddysus, OpoyHOBCKOe ABHKEHHE,
CTPOEHHE KUAKOCTEN W TBEPABIX Tel, U3MeHeHHe o0beéMa Ten Mpu HarpeBaHHU (OXJakASHUH),
TEIUIOBOE PAaBHOBECHE, HCHNAPEHHE, KOHACHCALMs, IUIABJICHHE, KPHCTAUIM3ALUA, KHIICHHE,
BIIAKHOCTh BO3/lyXa, NOBBILICHUE NABJICHHS ra3a NPU €ro HarpeéBaHHHU B 3aKPBITOM COCYAE, CBA3b
MEXIy MapaMeTpaMi COCTOAHHA rasa B H30MpoLeccax, SJEKTpU3aUus Teld, B3aHMOAEHCTBHE
3apsA00B.;

OINHCBHIBATD MEXAHHYECKOE IBHKEHHE, MCNONBb3ys (U3HUECKHe BEJIMYHHBI KOOPIMHATA,
NyTh, NEPEMELIEHHE, CKOPOCTb, YCKOPEHHE, MacCa TeNa, CHUJla, HMITYJIbC TeJa, KMHETHYeCKas
SHeprus, MOTeHUMalbHAasg SHEPrHs, MeXaHudeckas padoTa, MexXaHW4eckas MOLOIHOCTb, MpH
OMHCAHUH MPABUJIBHO TPAKTOBATh PH3HUECKHUIT CMBICI HCTIONB3YEMBIX BEJIHUHH, UX 0003HAUEHHS
H €AUHHUIBL, HAXOAHUTh (POPMYJIBI, CBA3BIBAOINNE AAHHYIO (PH3NYECKYIO BEJIHMHHY C APYTHMH
BeJIMMHHAMU,

OMHCHIBATb H3yUEHHbIE TEMJIOBbIE CBOMCTBA Te€J M TEIUIOBbIE SBJICHHUA, HCMOJIb3YA
(u3nueckue BeNWYMHBI [aBJ€HHE Ta3a, TeMIepaTrypa, CpPedHsAsd KHHeTHYeCKas SHEprus
XAQOTHYECKOTO JIBIDKEHHUS MOJIEKYJ, CPeNHEKBaJpaTH4YHAs CKOPOCTb MOJIEKYJl, KOJHYECTBO
TEIUIOThI, BHYTPEHHAs >Heprus, padora raza, ko3pQHUHEHT MOJE3HOrO NEHCTBUA TEMIOBOIO
IOBUTATENSA; MPU OMUCAHUU MPABUIbHO TPAKTOBATh (DU3HUYECKUI CMBICI UCMONb3yEeMbIX BEJTMYHH,
uxX o0O03HAa4eHHs M eJAMHHUbI, HaXOOHTh (OPMYJbI, CBA3BIBAIOIIHE INAHHYIO (QU3HUECKYIO
BeJIMMHHY ¢ APYTHMH BEJIHUHHAM,

ONHCHIBATb M3YYEHHBIE 3JIEKTPUUECKHE CBOICTBA BELIECTBA M 3JICKTPHYECKHE SIBJICHUA
(mpouecchl), HCTONB3YS (PH3MUECKHE BENWYMHBL SJEKTPUUYECKUH 3apsf, 3NMeKTpHYECKoe MOoJe,
HAaNpPSKEHHOCTb MOJS, MOTEHLHAN, Pa3HOCTb MOTEHLHANoOB, MpH ONHCAHUH TMPAaBHJIBHO
TPAKTOBaTh (HU3NUECKHIT CMBICH HCHOJAb3YEMBIX BeJNHYHH, HX O0O3HAYEHUs U EAUHULIBIL,
YKa3bIBaTh )OPMYJIbL, CBA3BIBAOINHE NAHHYK (PH3UUYECKYIO BEIUYHHY ¢ APYTHMH BEIHYHHAMY,

aHaNM3HpoBaTh (PU3MYECKHE MPOLECCHl H ABJIEHHUA, HCTONb3ysA (hHU3HYECKHE 3aKOHBl H
NPUHUMNBL: 3aKOH BeceMHpHoro TtaroreHud, I, II u III 3akonsl HbloTOHA, 3aKkOH COXpaHeHus
MEXaHH4YeCKOHN 3Hepruy, 3aKOH COXPAHEHHsI HMIYJIBCA, MPHHIUI CYTEPIO3ZUIHN CHJI, TPHHLUI
PaBHOTIIPABUA MHEPLMAJIBHBIX CHCTEM OTCUETA, MOJICKYJISIPHO-KHHETHYECKYIO TEOPUK) CTPOSHUS
BELIECTBA, Ta30Bble 3aKOHbI, CBSA3b CpedHeH KHHETHYECKOH SHEPrUH TEIJIOBOTO IBHIYKEHHS
MOJekya ¢ abCONOTHON TeMmepaTypol, MEepBblii 3aKOH TEPMOOHHAMHKH, 3aKOH COXPaHEHHS
ANEKTPUHMECKOTO 3apsanaa, 3aKkoH KyioHa, npu 3TOM pa3inyaTh CIOBECHYK) HOPMYTHPOBKY 3aKOHA,
€r0 MaTeMaTHUECKOE BBIPAXKEHUE U YCIIOBHS {TPaHHLbI, 00NaCTH) NPHMEHHMOCTH,

OOBACHATD OCHOBHbIE NPUHLUMIBI ASHCTBHA MaLIWH, MPUOOPOB H TEXHUYECKUX YCTPOKCTB,
pasnuyaTh YCNOBHA UX 0€30MacHOro UCMONb30BaHUA B MOBCEIHEBHON JKH3HH,

BBIMOJIHATL JKCIEPHUMEHTBEl MO HCCASNOBAHHK) (PU3HHMECKHX SIBJICHHMH U IPOIECCOB ¢
HCIIONB30BAHHEM MPSMBIX M KOCBEHHBIX  HU3MEpeHHuil, mnpu 3ToM  (OPMyJIHPOBATH
npoOaeMy/3afaqy H rUnoTe3y yueOHOro SKCnepuMeHTa, coOUpaTh YCTAHOBKY H3 MPEAIOsKEHHOTO
o0opynoBaHus, MPOBOAUTE OMBIT U (POPMYTHPOBATH BHIBOIDI,

OCYIIECTBIIATL MNPSAMBIE M KOCBEHHbIE H3MEpPeHHs (PU3HHMECKHX BEJUYMH, HPH 3TOM
BRIOHpATE ONTUMAJbHBI CHOCOD H3MEPEHHSA U HCHONb30BAaTh M3BECTHBIE METOMABI OLIEHKH
MOTPELIHOCTEN U3MEPEHUH,

HCCNIeIOBATh 3aBUCHMOCTH Mekay (PH3MUECKUMH BETHUHHAMHU € MCMONb30BAHHEM MPAMBIX
H3MEPEHHH, MPH HTOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YNBTATHI MONYYEHHOH
3aBUCHMOCTH (PH3HUECKUX BEIHYHH B BUAe Tabmun u rpadyukoB, NeaTh BHIBOABI [0 Pe3yJIETATAM
HUCCJIEJOBAHHS;

coOmonark mnpaBuaa O€30MacHOro TpyAa MpH MPOBEOEHHHW HCCNENOBAaHMH B paMKax
y4e0HOro IKcnepHMeHTa, y4eOHO-HCCIeNOBATENbCKOH M IMPOEKTHOH  JEATENIBHOCTH ¢
HCIIONB30BAHUEM H3MEPHTEJIBHBIX YCTPOHCTB U TabopaTtopHoro o0opyRoBaHus;

pelaTh pacyéTHble 3aJayd ¢ SBHO 3aJaHHOH (hU3UYECKOH MOHEeNblo, HCMOb3Ys
(hu3nUecKue 3aKOHbI U MPUHLUIbL, HA OCHOBE aHAJM3a YCNOBUA 3afa4 BHIOUPATh PU3HUECKYIO
MOA€Nb, BBIACHATh (H3HUECKHe BeJHYHHBI U (DOPMybL, HEOOXOAHMBIE MJIsi €€ pelleHUs,
NPOBOAUTD PACHETHI H OLICHHUBATDh PEAJbHOCTD MOJYYEHHOrO 3HaUeHUs PU3HYECKOHN BEJINYHHBI,



pemaTbh Ka4yeCTBeHHBbIE 3aJa4H. BbICTPAHBATEH JOTMYECKH HEMPOTHMBOPEUHBYIO LEMOYKY
paccy:KaeHuil ¢ ornopoii Ha U3yueHHbIEe 3aKOHbI, 3aKOHOMEPHOCTH U PU3UYeCKUe ABJICHNUA,

HCIIONIB30BATh NPH PEILEHNH YueOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIHOHHBIE TEXHOJIOTHH
AN TIOMCKA, CTPYKTYPHPOBAHHUSA, WHTEPNPETALMH W TNPEACTaBIeHHA yueOHOH M Hay4HO-
NOMYJIAPHOM HH(pOPMALIUK, MOAYYE€HHOH H3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHAJTH3UPOBATh
nojayyaeMyro HHGOPMaLHIO;

NPHBOANTL MPUMEPHI BKJIAAA POCCHHCKUX U 3apyOeXHBIX yuéHbIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSCHEHHE MPOLIECCOB OKPYIKAKILEr0 MUPa, B PA3BUTHE TEXHUKH H TEXHOJOTHIA,

HCTIONb30BaTh TEOPETHYECKHE 3HAHUA MO (PH3MKE B MOBCETHEBHOH XH3HU LA obecreueHus
Ge3zomacHOCTU MpH obpaLieHHH ¢ MpubopaMu U TEXHHYECKUMH YCTPOHCTBAMH, IJIS COXPaHEHHA
3IOPOBBA H COOMIIOASHHST HOPM 3KOJIOTHYECKOTO MOBEACHHS B OKPYKAKIIEH cpene;

padoTaTh B rpyNIe ¢ BHIMOJHEHHEM Pa3JIHYHBIX COLHANBHBIX POJIe, IIaHHPOBaTE paboTy
TPYNOMbI, PAaUHOHANBHO pacrpenelsaTh oOO0A3aHHOCTH W TUIAHHPOBATh JAEATENBHOCTH B
HECTAHOAPTHBLIX CUTYaLHAX, aO€KBaTHO OLIEHWBATb BKJIAA KaXKOOrC M3 YYACTHHUKOB TPYMIBI B
peleHHe pacCMaTPHBaEMOi MPOOIEMBI,

K xoHuy oOydeHus B 11 wknacce npeaMeTHBIE pe3yNbTaThl HA 0a30BOM YPOBHE AOJDKHBI
oTpakaTh ¢HOPMHPOBAHHOCTh Yy O0YUAOIIUXCA YMEHHIH:

JEMOHCTPHPOBATh HA MPHUMEPax poJib U MeCTO (u3HKU B (POPMHUPOBAHHH COBPEMEHHOMH
Hay4YHOH KapTHHbI MHpa, B PasBHTHU COBPEMEHHOH TEXHUKH H TEXHOJOTHil, B MPAaKTUYECKOH
AEATeNbHOCTH JIIOAeH, LIeNIOCTHOCTb U €MHHCTBO (PH3MYECKOH KapTHHBI MHPA,

YVYUTBIBATD TPAHHLB TNPHMEHEHHS M3YYeHHBIX (H3HUECKUX MOAENeH: TOUeuHbI
JNEKTPHUECKHH 3apAL, 1y CBETA, TOUECHHbII HCTOUHHK CBETA, AAECPHAA MOJENb AaTOMA, HYKIIOHHAs
MOZA€eNb aTOMHOTO Apa NMpH peleHHH PU3IeCcKHX 3aaay;

pacrio3HaBaTb (hu3ndecKkHe sABJIEHHA (MpoLecchl) U OOBACHATE WX HA OCHOBE 3aKOHOB
3NEKTPOAMHAMHUKH M KBAHTOBOH (PU3MKH: IJIEKTPHUECKAs NMPOBOAUMOCTD, TEIJIOBOE, CBETOBOE,
XHMHYECKOE, MArHHTHOE JAEHCTBHSA TOKA, B3aHMMOJACHCTBHE MArHHTOB, 3JIEKTPOMAarHUTHAsI
HHAYKLHS, OEHCTBUE MArHWTHOIO MOJS HAa MPOBOAHHK € TOKOM M ABWXKYLUMHCA 3apsn,
3NEKTPOMArHUTHbIE KOeOaHA U BOJHBI, MPAMOIMHENHOE PAacTpOCTpaHEeHHe CBETa, OTPaKEHHE,
npenoMienne, uHTepdepeHums, audpakuus W OOoNApU3aLMs  CBETa, JUCIEPCHS CBETa,
¢orosnextpuueckuii 3¢gppexr (pororddexr), cBETOBOE NaBNEHNE, BOSHUKHOBEHHE JIMHEHYATOrO
CIEKTpa aTOMa BOAOPOIA, €CTECTBEHHAs U HCKYCCTBEHHAsA padHOaKTHBHOCTD,

OIMHUCHIBaTb H3yUYeHHbIE CBOICTBA BelUeCTBa (3JIEKTPHYECKHE, MArHUTHBIC, ONTHYECKHE,
JNEKTPHUECKYIO MPOBOAUMOCTD Pa3JIMYHBIX CPEA) M IEKTPOMATHHUTHBIE SABJAEHHA (MPOLECCHI),
HCTIONB3YS (PU3HUECKHE BEJIMYUHBL JIGKTPHYECKHH 3apsil, CHJIA TOKA, JJEKTPHHYECKOe
HaNpsKeHUe, SNIEKTPUYECKOe CONPOTUBJIEHNE, PA3HOCTD MOTEHUHAIOB, SJIEKTPOABHKY LA CHIIA,
paboTa TOKa, HHOYKLUMA MAarHHTHOTC mois, cuna Amnepa, cuna JlopeHUa, MHAYKTHBHOCTB
KaTYILIKH, DHEPrus 3IEKTPHYECKOr0 M MArHUTHOrO MOJel, mepuoA M 4actora konebaHuii B
KonedbaTelbHOM KOHTYpPE, 3apsiA U CHJla TOKA B MPOLECCe apMOHHYECKHX JIEKTPOMArHUTHBIX
KonebaHuii, QokycHoe paccTOsHHe M ONTHYeCKas CHNa JIMH3bL, MPH ONKHCAHWH TPaBUIBHO
TPaKTOBaTb (DU3UYECKHH CMBICH HCHOJAb3YeMbIX BENHYHH, HX O0O3HauYeHWsA W eAMHHLBI,
YKa3bIBaTh )OPMYJIbL, CBA3BIBAOINHE NAHHYK (PH3UUYECKYIO BEIUYHHY C APYTHMH BEJIHUHHAMH,

ONMHCBIBATb M3YYEHHBIE KBAHTOBBIE SABJIEHHS W MPOLECCH, HCHOAb3yA (U3HYECcKHe
BEJIHYHHBI, CKOPOCTb 3JIEKTPOMArHUTHBLIX BOJH, IVIMHA BOJIHBI M 4acTOTa CBeTa, SHEPrus U
UMIyibe (OTOHA, TMepHod NOdypacmajga, 3HEpPrusl CBSA3H AaTOMHBIX sAnep, MpH OMHCAHHU
NPaBWIBHO TPAKTOBATh (PUIHHUECKHI CMBIC HCMOJb3YEMBIX BEJIHYHH, HX O0O3HA4YeHHd U
eMHULBI, YKa3bIBaTh (POPMyJIbl, CBA3BIBAIOLINE AAHHYIO (PH3HUECKYK) BEJIHYMHY ¢ APYTHMH
BENMYHHAMH, BBIYUCAATE 3Ha4€HHE (PH3UYECKOH BeTHUHHBI,

aHanM3HpoBaTh (QU3MUYECKHE MPOLECCHl H SABIEHHA, HCMONb3ysd (pU3HuYeCKHE 3aKOHBI H
OpUHLMNBL  3aKkOH (OMa, 3aKOHbI IOCNEAOBATEIbHOIO U NApPAUIEIbHOIO COSAHHEHHS
NpOBOAHHKOB, 3akoH JIkoyas—JleHma, 3akOH 3IEKTPOMArHMTHOH HHAYKIUH, 3aKOH



NPAMOJIHHEHHOrO PacnpOCTPaHeHUsA CBETa, 3aKOHBI OTpakKeHHsA CBETa, 3aKOHbl MPENIOMIIEHHS
CBeTa, ypaBHeHHe DiiHLTelHA AN poTosddekTa, 3aKOH COXpaHEHHS] SHEPTHH, 3aKOH COXPaHEHHS
HMITyJIbCA, 3aKOH COXPAaHEHMA 3JIEKTPHUYECKOTO 3apsja, 3aKOH COXPAHEHHS MACCOBOTO 4HCIIA,
nocryjgatel bopa, 3akOH paZAMOAKTHBHOIO pacmajza, INPd 3TOM Pa3iuyaTh CIOBECHYH)
(OpMYyJHpPOBKY 3aKOHA, €ro MaTeMaTHYeCKoe BbIpakeHHe M YCcaoBHS (TpaHuubl, o0macTi)
NPUMEHHMOCTH,

ONpeNesTh HANPABNEHUE BEKTOPAa HMHAYKIHUH MArHHTHOTO IOJII MPOBOAHHKA ¢ TOKOM,
cuibl Amnepa u cuisl JIopeHna,

CTPOUTB U OMKCHIBAaTh H300pakeHue, CO3AaBaeMOe MIOCKHM 3€PKaNioOM, TOHKOH JIHH30I,

BBIMOJIHATL SKCMEPHMEHTBl MO HCCNEeOOBaHMI0 (DH3HYECKUX SABIEHHI H TNpPOLECCOB C
HCIIONB30OBAHHEM  MPSMBIX M KOCBEHHBIX HM3MEpeHHil. mnpu  3ToM  (OPMyJNHPOBATH
npotieMy/3aauy U runotesy y4ebHoro 3KCnepHMeHTa, COOHPaTh YCTAHOBKY U3 NPEJIOKEHHOTO
00OopynOBaHNA, MPOBOAUTE OMBIT H (POPMYNHPOBATE BEIBOIDI,

OCYLIECTBJATE NpsAMBIE W KOCBEHHblE H3MepeHHs QU3HYECKHX BeNWYMH, NPH 3TOM
BBIOMPATh ONTHMANBHBI CHOCO0 H3MEpPEHHs U HCMOJIb30BaTH H3BECTHBIE METOABI OLIEHKH
MOTPEIIHOCTEH H3MEPEHMIT,

HCCTIeAOBAaTh 3aBHCUMOCTH (DH3HUECKHUX BEIHYHH C HCTIONB30BAHHEM MPAMBIX H3MEpEHHIT:
NpH 3TOM KOHCTPYHPOBaTb YCTAHOBKY, (PMKCHPOBATh Pe3ydbTaThl MOJYyYEHHOH 3aBHCUMOCTH
¢usuueckux BenMuMH B BuAe TaOnMU U rpadpukoB, MA€NaTh BBIBOABI 1O PE3YJILTATAM
HCCTIeAOBAHHS,

cobmopatk mnpaeuna Oe30MacHOro Tpyda IMpH MpPOBeNEHHH HCCNEAOBAHUH B paMKax
y4eOHOro 3KCHEepHMEHTa, yuyeOHO-UCCIEeNOBAaTEeNbCKON W MPOEKTHOH IeATeNIbHOCTH C
HCTIONb30BAHHEM H3MEPHTENbHBIX YCTPOICTB U abopaTopHoro obopya0oBaHus,

pelaTb pacuéTHBIE 3a4a4H € ABHO 33JaHHON (U3NUECKOH MOZAENBIO, HCIOIb3YsA
(u3Hyeckye 3aKOHBI U MPHUHLKIBL, HA OCHOBE aHAJH3a YCNOBUA 3a4aul BIOHpPaTe PU3HUECKYIO
MOZAeNb, BBIAEHATH (HU3HUYECKHe BeNHYHHBI M (OpMynabl, HeoOXonuMble AN €€ pelleHMs,
NPOBOAMTD PACUETHI H OLICHHBATh PEAJbHOCTD MOJYHEHHOrO 3HaUeHHUs (PH3HUECKOHN BEINIHHBI,

pemaTh Ka4eCTBEHHBIE 3aJa4H. BBICTPAHBATEH JOTHMYECKH HENPOTHBOPEHHBYH) LEMOUYKY
paccy:kaeHuH ¢ onopoii Ha U3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U ¢13udecKre ABNeHNU,

HCTIONb30BaTh NPH peLeHHH Y4eOHbIX 3aJa4 COBpeMeHHble HH(POpMallOHHBIE TeXHOJOTHH
N TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAUMH H MPEACTABICHHA Y4eOHOH M Hay4HO-
nonyJSIPHOH HHPOPMALNH, NOJYIEHHOI U3 Pa3IMYHBIX HCTOUYHUKOB, KPHTHYECKH aHAJIN3HPOBATh
nojayyaeMyro HHGOpMaLHIo;

OOBACHATD NPUHLMIBI ACHCTBHS MAalIHH, NPHOOPOB U TEXHUYECKHX YCTPOICTB, pa3nuyaTh
YCJIOBHS HX 0€30MacHOTO HCTIQNB30BAHHA B MOBCEAHEBHOM KU3HH,

NPHBOAUTL NPHUMEPHI BKJIANA POCCHHCKHX U 3apyOeKHBIX Y4EHBIX-(pU3UKOB B Pa3sBUTHE
HaykH, B 00BSICHEHHE NMPOLIECCOB OKPY:KAIOLLEro MUpa, B Pa3BHTHE TEXHHUKU U TEXHONOTHH,

HCTIOIb30BaTh TEOPETHYECKHE 3HAHNUA MO (PH3MKE B MOBCEAHEBHOM KH3HU 11 o0ecreueHus
GeszonacHocTu npu obpauieHnn ¢ npudopaMy U TEXHHYECKUMH YCTPOHCTBAMHU, IS COXPAHEHUS
370POBBA M COOJIIOZICHHST HOPM KOJOTHYECKOTO NMOBEIEHH B OKPYKAIOLIEH Ccpeae;

paboTaTb B rpynre ¢ BBIMOJHEHHEM Pa3IMUHBIX COLHANBHBIX POJEil, IaHHpOoBaTe paboTy
TPYNONbl, pPaUHOHANBHO pacrpenensaTh oOO0A3aHHOCTH H NNAHHPOBATh AEATENBHOCTH B
HEeCTAHIAPTHBIX CUTYALHAX, a€KBATHO OLEHHBATb BKJIAJ KAKAOrO M3 YYaCTHUKOB IPYIIBl B
peleHHe pacCMaTPHBaEMOi MPOOIEMBI,



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne |HauMeHOBaHMe pa3/ie/ioB U TEM MPOrpaMMmel KosinyecTBO Yacos dJIeKTpOHHBIe (IHPpoBbBIE)
n/n Bcero| KoHTpo/ibHbBIE MpakTHyeckue o6pasoBaTe/bHble pecypchl
paboThl paboThl

Pazpnen 1. PUBUKA U METO/IbI HAYYHOTI'O IIO3HAHUA

1.1 |®dusuka ¥ MeTO/bl HAYYHOT O MO3HAHHUS 2 bu6anoreka IJOK
https://m.edsoo.ru/7f41bf72

UTtoro no paszaeny 2

Pazgen 2. MEXAHHUHKA

2.1 |KuHeMmaTHKa b bu6auoteka LIOK
https://m.edsoo.ru/7f41bf72

2.2 |/luHaMuKa 7 bubsunoTreka JOK
https://m.edsoo.ru/7f41bf72

2.3 |3aKOHBbI COXpaHeHUs B MeXaHUKe 6 i} 1 bub6anoreka LJOK
https://m.edsoo.ru/7f41bf72

HUToro no pasgeny 18

Pazpen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMUKA

3.1 |OcHOBBI MOJIEKYIAPHO-KUHETUYECKOU 9 1 bubanoreka LHIOK

TeOpUuu https://m.edsoo.ru/7f41bf72

3.2 |OcHOBBI TEpMOAVUHAMUKHU 10 1 bubauoreka LIOK
https://m.edsoo.ru/7f41bf72

3.3 |ArperaTHble cocTosiHus BelecTBa. Pazopbie| 5 bu6auoreka LIOK

nepexo/bl https://m.edsoo.ru/7f41bf72

Wtoro no paspeny 24

Paszgen 4. 3JIEKTPOJJMHAMUKA

4.1 |3sneKkTpocTaTHKa 10 1 1 bu6anoTeka LIOK

https://m.edsoo.ru/7f41bf72




Ne |HaumeHoOBaHHe pa3s/ie/ioB U TeM POTrpaMMBbl KosnyecTBO yacoB JnekTpoHHble (LUdpoBbIE)
n/m Bcero| KoHTpo/ibHbIE IlpakTHYeckue oBpasoBareibHble pecypcel
paboThl paboThI
4.2 |llocTrosiHHBIN 3/1eKTpHUYecKui TOK. Toku B 12 i | 1 bu6anoreka LIOK
pa3/IMYHbIX Cpefiax https://m.edsoo.ru/7f41bf72
HUToro no paspgeny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 4
11 KJJACC
Ne HauMeHoBaHue pa3fesioB U TeM KosnnuyecTBO YyacoB dneKkTpoHHbIe (UPpOBbIe) 06pa3oBaTe/IbHbIE
n/n perpaMmbl Bcero| KoHTpoabHbIe IlpakTHYecKHe PECYPCH
paboThI paboThl
Pazpnen 1. 3JIEKTPOJAUHAMHUKA
1.1 |MarHuTHOe noJie. 3JeKTpoMarHuTHas 11 1 3 bubsnoreka LLOK https://m.edsoo.ru/7f41c97¢
WHAYKIUS
WUTtoro no pasgeny L1
Pazaen 2. KOJIEBAHUA U BOJIHbI
2.1 |MexaHu4yeckue U 3JIeKTPOMarHuTHbIE 9 1 bubauoTteka LIOK https://m.edsoo.ru/7f41c97c
KoJie6aHus
2.2 |MexaHun4yeckue U 3JIeKTPOMarHUTHbIE 5 1 bubanoreka LLOK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 |OnTuka 10 3 bu6auoTteka L[OK https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 24
Pasgen 3. OCHOBBI CHIEIIUAJIBHOM TEOPHHM OTHOCHUTE/IbHOCTH
3.1 |OcHOBBI crielHaIbHOW T€OPUH 4 1 bubavoteka LOK https://m.edsoo.ru/7f41c¢97c¢
OTHOCHUTEJIbHOCTH
UToro no pasgeny 4




Ne HavMeHOBaHHUe pa3/ie/ioB U TeM
n/n

KonauyecTBO 4acoB

dnekTpoHHbIe (UPpOBbIe) 06pa3oBaTe/bHbIE

TIpOTPanMEL Bcero| KoHTposbHble IpakTHYeckHe PeCypCHl
paboThl paboThl

Pazaen 4. KBAHTOBAA ®PU3UKA
4.1 |371eMeHTbl KBAHTOBOM ONTUKH 6 bubavoteka LIOK https://m.edsoo.ru/7f41¢97¢
4.2 |CtpoeHue aToMa 4 Bubanoteka LOK https://m.edsoo.ru/7f41c97c
4.3 |AToMHOe s/ipo 5 Bubanoteka LOK https://m.edsoo.ru/7f41c97c
HUToro no paspgeny 15
Pazpen 5.3/IEMEHTbI ACTPOHOMUWU U ACTPODPU3UKHU
5.1 |3seMeHTbl aCTPOHOMHUHU U aCTPOPU3HKH | 7 1 bubanoTteka JOK https://m.edsoo.ru/7f41c97c
WUToro no paspeny 7
Pas e 6. OGOBIAIOIIEE IOBTOPEHUE
6.1 |O6o6uamiliee MOBTOpPEHUE 4 bubaunoTteka l|OK https://m.edsoo.ru/7f41c97c
Utoro no paspeny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
[IPOTPAMME
11 KJIACC 3 YACA

Ne HanMeHoOBaHue pa3/ie/ioB U TeM KonnyecTBO 4acoB dneKTpoHHble (udpoBbie) 06pa3oBaTeNbHbIE

n/m HRorRaMME] Bcero| KoHTpoJbHBIE lpakTHYeckHe PeCyPeHl

paboThl paboThbl
Pazaen 1. 3JIEKTPOAUHAMUKA
1.1 |MaruuTHOe noJje. 3eKTpOMarHUTHas 16 1 3 bubanoTteka LOK https://m.edsoo.ru/7f41c97c
MHAYKI U

WToro no pasgeny 16

Pasaen 2. KOJIEBAHUA U BOJIHbBI




Ne HauMeHoOBaHUe pa3fenoB U TeM KonnyecTBO 4acoB dnekTpoHHbIe (UPpOBbIe) 06pa3oBaTe/bHbIE
n/m TIpOTPanMEL Bcero| KoHTposbHble IpakTHYeckHe PeCypCHl
paboThl paboThl

2.1 |MexaHuyecKre U 3JIeKTPOMarHUTHbIe 14 1 bubsnoTteka LIOK https: //m.edsoo.ru/7f41c97c
KoJsiebaHUS

2.2 |MexaHu4yecKkHe U 3JIeKTPOMarHUTHbIE 7 1 bubauoteka LOK https://m.edsoo.ru/7f41c¢97c¢
BOJIHBI

2.3 |OnTHKa 15 3 bubavoteka LIOK https://m.edsoo.ru/7f41¢97c¢

Utoro no paspeny 36

Paszen 3. OCHOBbI CHEIIMAJIbHOW TEOPHHM OTHOCUTEJILHOCTH

3.1 |OcHoBSI CrielHaIbHON TEOPUH 6 1 BubauoTteka LOK https: //m.edsoo.ru/7f41c97c
OTHOCUTE/IbHOCTH

WUtoro no paszeny 6

Paznen 4. KBAHTOBAA ®PU3UKA

4.1 |3s1eMeHThbl KBAHTOBOM ONTUKH bu6anoTeka LOK https://m.edsoo.ru/7f41¢97c¢

4.2 |CtpoeHue aTOMa bubauoTteka LLOK https://m.edsoo.ru/7f41c97¢

4.3 |AToMHOe AApo bubnuoTteka LIOK https://m.edsoo.ru/7f41c97c

WToro no pasaeny 23

Pazpes 5.3JIEMEHTbI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 |3seMeHTHI aCTPOHOMUU U acTpodusuku | 10 1 bubaunoTteka LIOK https: //m.edsoo.ru/7f41c97¢

WUtoro no paszgeny 10

Pazpnen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1

O6o61aroLiee NOBTOpeHH e

bu6anoTteka L|OK https://m.edsoo.ru/7f41¢97c

WUtoro no pasgeny

PezepBHOe Bpems




No HauMeHOBaHHUe pa3/ie/ioB U TeM KonyecTBo 4acoB JneKkTpoHHBIe (UPpOBLIe) 06pa3oBaTebHbIE
n/m TIpOTPanMEL Bcero| KoHTposbHble IpakTHYeckHe PeCypCHl
paboThl paboThl
OBHIEE KOJIMYECTBO YACOB I10 102 4 7
[TPOTPAMME

NOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KoJsinyecTBo Yyacos Jata J/IeKTPOHHbIEe [UPPOBLIE
n/n Beero| Kontponbhbie |[TpakTuueckue| H3Y4eHHs ob6pasoBaTeJibHble pecypchbl
paboThI paboThI
1 |®usuka — Hayka o npupoje. HayuyHbie MmeTo/bI 1 01.09-05.09 |bubsaunoreka LIOK
MO3HAHHUS OKpY>Kalollero Mupa https://m.edsoo.ru/ff0c32e2
2 |Posb u mecTo ¢$u3uku B OpMUPOBAHUU 1 01.09-05.09 |bubanoreka LHOK
COBpeMeHHOW Hay4YHOW KapTUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MpaKTHYEeCKOH JleATeIbHOCTH JII0 JleH
3 |MexaHuyeckoe aABHKeHHe. OTHOCUTENIbHOCTh 1 08.09 -12.09 |BbubanoTeka LIOK
MexaHU4YecKoro ABvxkeHuUs. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpeHHe
4 |PaBHOMepHOe NpSAMOJIMHEHHOE JIBUKEHHE 1 08.09-12.09 |bubsamnoreka LIOK
https://m.edsoo.ru/ff0c3620
5 |PaBHOycKOpeHHOe NpAMOJIMHeHHOe JIBUXeHHe | 15.09-19.09 |bubaunoTreka LIOK
https://m.edsoo.ru/ff0c372e
6 |CBoboaHOe najeHUe. YckopeHHe CBOGOHOTO 1 15.09 - 19.09 |BubanoTreka LIOK
najgeHus https://m.edsoo.ru/ff0c39¢cc
7  |KpuBojivHelHOe JBHKeHHe. /IBHKeHHe 1 22.09-26.09 |Bubanoreka LIOK
MaTepHaJbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada




ynpyro gepopMUpOBaHHON MPYKUHBI.

Ne Tema ypoka KosinyecTBO 4YacoB [Hara JneKTpOHHbIe LUPPOBbIEe
n/n Beero| Kontposbhbie |[paktuyeckne| H3Y4eHHus ob6pa3oBaTeJibHble PeCypChl
paboThl paboThl
8 [[IpunHuun oTHocuTenbHOCTU [anunes. 1 22.09-26.09 (Bbub6auoTeka LJOK
WHepuuanbHble cucTeMbl oTcyeTa. [lepBbiii 3aK0oH https://m.edsoo.ru/ff0c3be8
HbloTOHa
9 |Macca Tesa. Cuaa. [IpyHIMI Cyniepro3UIMK CHJI. 1 29.09-03.10 (BbubanoTeka LOK
BTopoli 3akoH HbloToHa /1711 MaTepHalbHOM TOYKHU https://m.edsoo.ru/ff0c3be8
10 |Tperuii 3akoH HbroTOHa [/11 MaTepHUalbHBIX TOYEK 1 29.09 - 03.10 [Bu6auorteka LIOK
https://m.edsoo.ru/ff0c3be8
11 |[3akoH BCeMUPHOTro TAroTeHus. CHjia TSHKEeCTH. 1 06.10-10.10 |bubaunoreka LIOK
[lepBasi kocMHUYecKasi CKOPOCTb https: //m.edsoo.ru/ff0c3d00
12 |Cunaynpyroctu. 3akoH ['yka. Bec Tesna 1 06.10 - 10.10 |bu6anoreka LHOK
https://m.edsoo.ru/ff0c3el8
13 |Cuna Tpenus. KoapdpuyueHT TpeHus. Cuna 1 13.10-17.10 (Bu6anoTeka LIOK
COTMPOTUBJIEHUS NIPU JBUIKEHUH TeJsia B KU JKOCTH https://m.edsoo.ru/ff0c3f76
WJIW rase
14 |IlocTymaTenbHOe U BpalllaTeJbHOe JBUMKEHU e 1 13.10-17.10 [Bbubauoreka LIOK
abCcoJIl0THO TBEpAOro Tesia. MoMeHT cubl. [liedo https://m.edsoo.ru/ff0c41a6
CUJIBL. Y C/I0BUSI paBHOBECHS TBEPJL0ro TeJla
15 |AMnynbc MaTepUaibHOM TOYKH, CUCTEMBI 1 20.10-24.10 [bubauoteka LIOK
MaTepuaabHbIX ToYeK. UMNynbc cubl. 3aKoH https://m.edsoo.ru/ff0c43d6
COXpaHeHHs UMIyJibca. Peak THBHOe IBUKEHHE
16 |Pa6oTa M MOLHOCTB CHJIbl. KHHeTHYecKasi SHeprus 1 20.10-24.10 |bubanoTreka LIOK
MaTepua/JbHOH TOYKH. TeopemMa 06 U3MeHeHUH https://m.edsoo.ru/ff0c4502
KHWHEeTUYeCKOU 3HepTUH
17 |lloTeHuuanbHasi aHeprus. [loTeHManbHas aHeprus| 1 05.11-07.11 |bubaunoreka LIOK

https://m.edsoo.ru/ff0c461a




0o

n/n

Tema ypoka

KonnvyecTBo 4yacos

Bcero

KoHTposibHEIE
paboThl

[IpakTHYeckue
paboThl

[JlaTa
W3y4YeHHUs

JneKTpOHHbIe LUPPOBbIEe
ob6pa3oBaTeJibHble PeCypChl

[loTeHMabHAsA 3Heprud TeJjia BOJIM3U
ITOBEPXHOCTH 3emau

18

nOTEHLU/IaJIbele Y HernoTeHI|HabHble chJbl. CBA3b
pa60’1‘bl HenoTeHuHaJlbHbIX CHJI C HKBMEéHEeEHHWEM
MeXaHU4eCcKou SHEPrur CUCTEMEI TeJl. 3akoH
COXpaHeHHs MexaHUYeCKOH JHepruu

05.11-07.11

bubanoTteka LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pa6oTa «McciejoBaHHe CBA3H
paboThl CHJIbI C ©BMEHEHHEM MeXaHHYeCKOM
SHEprUU TeJla Ha IPUMepe PacTHKEHUS] Pe3UHOBOTO
KTy Ta»

10.11-14.11

20

KoHTposibHas pa6ora 1o Teme « KuHemMaTHKa.
JluHaMuKa. 3aKOHbI COXpaHeHHs1 B MeXaHUKe»

10.11-14.11

bubaunoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€ MTOJOXKEHHUS MOJIEKYJIAPHO-
KUHEeTHU4YeCKOM TEeOpPHUH. BpOYHOBCKOG ABHXXEHHE.

Andpysus

17.11'-21.11

bu6auorteka LHOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JIBUKEeHHUSA U B3aUMO/IeHCTBH A YaCTHI]
BelllecTBa. Mozie/1M CTpOeHUA ra3os, MU JKOCTeN U
TBEPABIX TeJl

17.11-21.11

23

Macca mosieky. KosimyecTBO BelllecTna.
[locTosiHHast ABorazpo

24.11-28.11

24

TennoBoe paBHOBecHe. TemnepaTypa u eé
usMepenue. llikana remnepatyp llenbcus

24.11-28.11

25

Upeanbubiii ras B MKT. OcHoBHOe ypaBHeHue MKT

01.12-05.12

bubanorteka JOK
https://m.edsoo.ru/ff0c4fde




Ne Tema ypoka KosinyecTBO 4YacoB [Hara JneKTpOHHbIe LUPPOBbIEe
n/n Beero| Kontposbhbie |[paktuyeckne| H3Y4eHHus ob6pa3oBaTeJibHble PeCypChl
paboThl paboThl
26 |Ab6coaroTHadA TeMIlepaTypa Kak Mepa cpeJHeH 1 01.12-05.12 |bubanoreka LHJOK
KUHETUYeCKO 3HEePTUU IBUIKEHHUSI MOJIEKY . https://m.edsoo.ru/ff0c511e
YpaBHeHue MeHieneeBa-KnaneipoHa
27 |3akoH /lanbToHa. [a30BbIe 3aKOHbI 08.12-12.12
28 |J/labopaTopHasi pab6oTta «HUccnegoBaHue 1 08.12-12.12
3aBUCUMMOCTH MeX/y NlapaMeTpaMH COCTOSIHUS
paspexeHHOro rasa»
29 |H3onpouecchl B MlealbHOM rase U UX rpapuyeckoe 1 15.12-19.12 [bubauoTteka LIOK
npeAcTaBieHue https://m.edsoo.ru/ff0c570e
30 |BHyTpeHHs4 3Heprus TepMoOAUHAMHUYEeCKOU 1 15.12-19.12 [Bu6auoreka LIOK
CUCTeMBI U criocobbl eé usMmeHeHus. KosnyecTBo https://m.edsoo.ru/ff0c5952
TeNJIOThl U paboTa. BHyTpeHHssl aHeprus
O0ZIHOAQTOMHOTI'0 U/lea/IbHOTO rasa
31 |Bupgnl Tenionepesayu 1 22.12-26.12 |bubanoTteka LHOK
https://m.edsoo.ru/ff0c5¢36
32 |YpenbHasi TeIJIOEMKOCTD BellecTBa. KosimyecTBo 1 22.12-26.12 |bubaunoTteka LIOK
TEeIJIOTHI PU Tervonepeaye. AxiiadaTHbIHA https://m.edsoo.ru/ff0c5¢36
npouecc
33 |[lepBbiii 3aKOH TEPMOJJUHAMHKH U €ro npuMeHeHue | 1 29.12-30.12 (Bu6anoTeka LIOK
K M30lpoleccaM https://m.edsoo.ru/ff0cSefc
34 |Heo6paTUMoOCTb NpolLeccoB B npupoae. Bropoit 1 12.01-16.01 [BbubauoTteka LIOK
3aKOH TepMOJWHAMUKHU https://m.edsoo.ru/ff0c6230
35 [[punuun aeticreus u KI1/] TensioBoit MalluHbI 1 12.01-16.01 |bubauoTeka LIOK
https://m.edsoo.ru/ff0c600a
36 |Uuka KapHo u ero KI1/1 19.01-23.01
37 |3koJsioruyeckue npodJemMbl TEINJ03HEPreTUKH 19.01-23.01




Ne Tema ypoka KosinyecTBO 4YacoB [Hara JneKTpOHHbIe LUPPOBbIEe
n/n Beero| Kontposbhbie |[paktuyeckne| H3Y4eHHus ob6pa3oBaTeJibHble PeCypChl
paboThl paboThl
38 |O6o6buatonii ypok «MosekyasipHas GpUsUKa. 1 26.01-30.01 (Bu6anoTeka LIOK
OCHOBBI TEPMOJUHAMUKU» https://m.edsoo.ru/ff0c6938
39 |KoHTposibHas paboTa 1o Teme «MosiekyisipHas 1 1 26.01-30.01 (Bu6anoTeka LLOK
¢dusrka. OCHOBBI TEPMOJAHUHAMU KUY https://m.edsoo.ru/ff0c6a50
40 |[lapoo6pasoBanue U KoHAeHcauus. Ucnapenue u 1 02.02-06.02 |bubanoteka LHIOK
KUIIeHHe https://m.edsoo.ru/ff0c63b6
41 |A6con0THasA U OTHOCHTE/IbHAs BAKHOCTb Bo3jyxa.| 1 02.02-06.02 |bubaunoreka LHOK
HacelllleHHBIH nap https://m.edsoo.ru/ff0c64d8
42 |Teéppoe Teso. Kpucrasinyeckrve u aMoppHbie 1 09.02-13.02 |bubanoTeka LHOK
Tesia. AHU30TPONUSA CBOUCTB KpUcTawaoB. 2Kugkue https://m.edsoo.ru /ff0c65f0
KpucTaaabl. CoBpeMeHHble MaTepuasbl
43 |([lnaBsieHHe U KpUCTa/IM3alUs. Y jeJbHas TerjoTa 1 09.02-13.02 |bubsaunoTeka LIOK
nJjapjeHus. Cybanumanus https://m.edsoo.ru/ff0c6708
44 |YpaBHeHHe TellJI0BOTO HasaHca | 16.02-20.02 [Bbubauoreka LIOK
https://m.edsoo.ru/ff0c6820
45 |dneKTpuU3alus Tel. JeKTpUYeCKUH 3apsj. /JBa 1 16.02 - 20.02 (BubanoTeka LLOK
BH/IA 3JIEKTPHUYECKHUX 3apsi /0B https://m.edsoo.ru/ff0cébcc
46 |([IpoOBOAHMKH, JU3JIEKTPUKHU U MOJYIIPOBOJHUKH. 1 24.02 - 27.02 (BubanoTeka LLIOK
3aKOH COXpaHeHHS 3J1IeKTPHUYECKOro 3apsja https://m.edsoo.ru/ff0c6bcc
47 |BsaumopelicTBue 3apsaoB. 3akoH KyoHa. 1 24.02-27.02 (Bubaunoteka LLOK
To4yeyHbIH 3/1IeKTPUYECKHUH 3aps] https://m.edsoo.ru/ff0c6ce4
48 |HanpsmkEéHHOCTb 3JIeKTpUYecKoro noJs. [IpuHuun 1 02.03 -06.03 |bubanoTeka LJOK
CyNeprno3vLuu 31eKTPpHYeCKHX noJeld. JInHUK https://m.edsoo.ru/ff0c6df2
HalpOKEHHOCTH
49 |[PaboTa cus1 3J1eKTPOCTaTHYECKOTO OIS, 1 02.03 -06.03 | bubsaunoTeka LIOK

[ToTeHuMas. Pa3aHOCTb MNOTEHIHAIOB

https://m.edsoo.ru/ff0c6f00




Ne Tema ypoka KosinyecTBO 4YacoB [Hara JneKTpOHHbIe LUPPOBbIEe
n/n Beero| Kontposbhbie |[paktuyeckne| H3Y4eHHus ob6pa3oBaTeJibHble PeCypChl
paboThl paboThl
50 [[IpoBOJHMKH U JU3/TEKTPUKH B 1 09.03 -13.03 (bubaunoTteka LHOK
3JIeKTpOCTaTUYeCKOM MoJie. /luanekTpruyeckas https://m.edsoo.ru/ff0c7018
MPOHHMILAEMOCTh
51 [3nekTpoéMmkocTb. KoHieHcaTop 1 09.03 -13.03 |bubsmnoreka LIOK
https://m.edsoo.ru/ff0c7126
52 |91eKTpo€MKOCTb MJI0OCKOT0 KOHAeHcaTopa. JHeprus| 1 16.03 - 20.03 [Bu6auoTteka LIOK
3apsKeHHOI' o KOHJleHcaTopa https://m.edsoo.ru/ff0c72c0
53 [J/labopaTopHas pa6oTa "UaMepeHue 1 1 16.03 - 20.03
3JIeKTPOEMKOCTH KOH/leHcaTopa"
54 |llpuHUMO JeiCTBUS U IPUMeHeHHe KOHleHcaTopos,| 1 23.03 -27.03
KOMMPOBaJIbHOTO arrapara, CTpyHHOro npuHTepa.
dNeKTpocTaTHYecKas 3allyTa. 3a3eM/IeHHe
3JIeKTPONpHOBOpPOB
55 |3neKkTpuyecKkuit TOK, yCIOBHS eTo CyllleCTBOBAHHUS. | 23.03 -27.03
[TocTosiHHbIN TOK. CHsla ToKa. HanpsikeHue.
ConpoTtubsieHHe. 3akoH OMa /i y4acTKa Lelnu
56 [[locnenoBaTesibHOe, MapaiesbHoe, CMellaHHOe 1 0.5 06.04 —10.04 | bu6simoTteka LIOK
coe/JMHeHHWe IPOBOJHUKOB. J/labopaTopHas paboTa https://m.edsoo.ru/ff0c74{0
«H3y4yeHuHe cMellaHHOT 0 COeIMHEeHUsI pe3UCTOPOB»
57 |PaboTa ¥ MOLHOCTb 3JIEKTPHUYECKOTO TOKa. 3aKOH 1 06.04 —10.04 | bubsunoteka LIOK
Jhxoyns-JleHna https://m.edsoo.ru/ff0c7838
58 [3akoH OMa j/151 MOHO#H (3aMKHYTOM) 1 0.5 13.04 - 17.04 | bu6aunoTeka LIOK

3/ekTpudeckoii nenu. KopoTkoe 3aMmbikaHHe.
JlabopaTopHas pa6oTta «M3mepenue 3/1C HcTOYHUKA
TOKa U ero BHYTPEHHEr0 CONPOTUBIEHUS»

https://m.edsoo.ru/ff0c7ae0




Ne Tema ypoka KosinyecTBO 4YacoB [Hara JneKTpOHHbIe LUPPOBbIEe
n/n Beero| Kontposbhbie |[paktuyeckne| H3Y4eHHus o6pa3oBaTesibHble PECYpChI
paboThl paboThl

59 |[O6o6warouuii ypok. KonTposibHas pa6oTa 1o Teme 1 1 13.04 -17.04 (Bubanoteka LLOK
"dnexTposuHamMuka" / Becepoccuiickas https://m.edsoo.ru/ff0c8c56
npoBepoyHas paboTa

60 |O6o6wanlLMi ypoK «3JeKTpoAUHaMUKa» / 1 1 20.04 - 24.04 |Bbu6anoTeka L|JOK
Bcepoccuiickas npoBepoyHas paboTa https: //m.edsoo.ru/ff0c88be

61 |3seKTpoHHas NPOBOAUMOCTb TBEPAbIX MeTa/lJIOB. 1 20.04 - 24.04
3aBUCUMOCTb CONPOTHUBJIEHUS] METaJJIOB OT
TeMmrepaTypbl. CBepXIpoOBOJUMOCTb

62 |3seKTpUYecKU# TOK B BakyyMe. CBOMCTBa 1 27.04 - 01.05
3JIeKTPOHHBIX Ny4YKOB

63 |[losynpoBOAHUKH, UX COGCTBEHHAsI U IPUMeCHast 1 27.04 -01.05 (BubanoTeka LLOK
npoBoAuMOoCTb. CBOMCTBa p—n-nepexoja. https://m.edsoo.ru/ff0c84ae
[To1ynpoBoAHUKOBbIE TPUOOPHI

64 |3/eKTpUYeCKU! TOK B pacTBOpax U paclijiaBax | bubauoreka LIOK
3JIEKTPOJIUTOB. JIEKTPOJUTHYECKAS U CCOLL QLML 04.05-08.05 |https://m.edsoo.ru/ff0c82ba
JJIEKTPOJIN3

65 [dsekTpuYecKHi TOK B razax. CaMoCTOSITE/IbHBIN U 1 0405 — 0805 bubanoTteka [JOK
HecaMOCTOSATeNbHbIH pa3psaj. MosHus. [lna3ma ' " |https://m.edsoo.ru/ff0c84ae

66 |3yeKTpUYecKHe NPUOOPHI U YCTPOUCTBA U UX 1 bubanoreka LLOK
npakTUyeckoe MpuMeHeHue. [IpaBusia TeXHUKH 12.05-15.05 | https://m.edsoo.ru/ff0c86fc
6€e30MacHOCTH

67 |KonTposibHas paboTa 1o TeMe «3/J1eKTPOoCTaTUKA. 1 1 bubanoteka LLOK
[locTosiHHBIN 3/1eKTpUYeCKUM TOK. TOKH B 12.05-15.05 |https://m.edsoo.ru/ff0cBa8a
pasJIMYHbIX Cpe/lax»

68 |06o06waruMi ypok no temam 10 kiacca 1 18.05 — 22.05 bubauoreka LIOK

https://m.edsoo.ru/ff0c8f6c




Ne Tema ypoka KosinyecTBO 4YacoB [Hara JneKTpOHHbIe LUPPOBbIEe

n/n Beero| Kontposbhbie |[paktuyeckne| H3Y4eHHus o6pa3oBaTesibHble PECYpChI

paboThl paboThl

OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 4

11 KJJACC

Ne Tema ypoka KosinyecTBO Yyacos Jlata JNeKTpOHHbIE iU pOoBLIe

n/n Beero| Kontpoabhsie |pakTnueckue| H3y9eHUs obpa3zoBaTesibHbIe peCypChl

paboThl paboThl

1 [TocTOsSIHHBIE MarHUThI U UX B3aUMO/IeUCTBUE. 1 01.09-05.09 |bubauoreka LIOK
MaruuTHoOe nose. BeKTop MarHUTHOU UHAYKLUH. https://m.edsoo.ru/ff0c9778
JIMHUYU MarHUTHOU UHAYKLUH

2 MarHuTHoOe 1oJie NpoBoJHUKA € TOKOM. OnbIT 1 01.09-05.09 |bubauoTteka LIOK
dpcresa. BsaumopelicTBre MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 |J/labopaTtopHas paboTa «M3ydyeHre MarHUTHOTO moJisi | 1 1 08.09-12.09 |bubaunorteka LIOK
KaTYLUKHU C TOKOM» https://m.edsoo.ru/ff0c98fe

4 |/[leficTBMe MarHUTHOIO 10JI1 HA IPOBOJAHUK C TOKOM. 1 1 08.09-12.09 |bubauoteka LIOK
Cuusia AMmrniepa. JlabopaTopHasi pa6ota «McciaesoBaHue https://m.edsoo.ru/ff0c9acO
JeCTBUSI NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM»

5 |/leiicTBHe MarHUTHOTO MOJISI HA ABUXKYILLYHOCS 1 15.09-19.09 |bubauoreka JOK
3apsoKkeHHyr0 yactuuy. Cuna Jlopenua. Pabora cuibl https://m.edsoo.ru/ff0c9df4
JlopeHija

6 |JseKkTpoMarHuTHasi HHAYKLUS. [loTOK BeKkTOpa 1 15.09~.19.09
MarHuTHOM MHAYKU UK. 3/IC MHAYKI UK. 3aKOH
3JIEKTPOMarHUTHOW HHAYKLMK Papajes

7 |/labopaTopHasi paboTa «HccnenoBanue siBJeHUs 1 1 22.09-26.09 |Bubanoreka LJOK
3JIEKTPOMAarHUTHOU UHYKIIUU» https://m.edsoo.ru/ff0cal50

8 [WHaykTHBHOCTD. fIBNeHHe caMouHAYKIHHU. 3/IC 1 22.09-26.09 |(bu6auoreka lIOK

CaMOHMHAYKIHUH. 3HepFI/IH MardHMTHOTIO MoJid KaTylIKH
C TOKOM. 3ﬂeKTp0MaFHHTHO€ ImoJjie

https://m.edsoo.ru/ff0ca600




TOK. MOLIHOCTb NepeMeHHOro ToKa. AMH]II/ITYAHOQ H
,D,EI‘;ICTBYIOUJ,GG 3Ha4YeHHe CUJIbl TOKa U HallpsXKeHH A

Ne Tema ypoka KosimyecTBo 4acoB JaTa JneKTpoHHbIe LUPPOBLIE

n/n Beero| KouTponbHbie |lpaktuyeckue| H3YIeHAS obpasoBaTe/bHbIEe peCypChl

paboThl paboThl

9 |TexHuyecKkHe yCTPOMCTBA U UX IPUMeEHEHHeE: 1. 29.09-03.10
NOCTOSIHHbIE MAarHUThI, 371eKTPOMarHuTHI,
3JIEKTPO/IBUraTe b, YCKOPUTEIH 3JIeMeHTapHbIX
4acTHULl, MHAYKIIMOHHas NeYyb

10 [O6o6waruuii ypok «MarauTHoe mnoJe. 1 29.09-03.10 |bubaunoTteka LIOK
JJIeKTpOMarHuTHast HHAYKI UsI» https://m.edsoo.ru/ff0cab82

11 |KonTposibHas paboTa 1o TeMe «MarHuTHOe moJie. 1 1 06.10-10.10 |bubaunoTeka LIOK
dJIeKTpOMarHuTHast UHAYKLHASI» https://m.edsoo.ru/ff0cad58

12 |CBo6ojHble MexaHHYeCKHe KoJlebaHUS. 1 06.10-10.10 |Bubaunorteka LIOK
['apMoHuyeckue kosebaHUsl. YpaBHeHUe https: //m.edsoo.ru/ff0caf06
rapMoHMYecKuX KosebaHui. [IpeBpallieHre aHepruu

13 |J/labopaTopHas pa6oTta «McciejoBaHre 3aBUCUMOCTH | 1 1 13.10-17.10
nepuoja MaJbiX KojseGaHUH rpy3a Ha HUTH OT JJIUHBI
HUTH U Macchbl rpy3a»

14 |KosebaTenbHblt KOHTYp. CBOGO/IHBIE 1 13.10-17.10 |(Bu6auoTeka LJIOK
3JIeKTPOMarHUTHbIE KoJiebaHUs B U/iealbHOM https://m.edsoo.ru/ff0cb820
KoJiebaTeJIbHOM KOHTYpe. AHa/I0TUsl MeXAY
MeXaHW4YeCKUMH U 3/1eKTpOMarHUTHBIMH
KoJIe6aHUSIMHU

15 |[®opmysa TomcoHa. 3aKOH cOXpaHeHHsI IHEPTHUHU B 1 20.10-24.10 |BubanoTeka LLOK
WjieaJlbHOM KoJieb6aTe/ lbHOM KOHType https://m.edsoo.ru/ff0cb9c4

16 |IlpexacTraBieHue 0 3aTyXawUUX KoJebaHUSX. 1 20.10-24.10 |Bu6baunoteka LJOK
BbIHYKleHHbIe MexaHHu4YecKHe koslebaHus. Pe3oHaHC. https://m.edsoo.ru/ffOcbb86
BbIHYk/IeHHbIe 3JIeKTPOMarHUTHBIE KoJieGaHHs

17 |IllepeMeHHbIH TOK. CHHYyCOUAANbHBIH MepeMeHHbIH 1 05.11-07.11 |Bu6auoTteka JOK

https://m.edsoo.ru/ff0chd34




Ne Tema ypoka KosimyecTBo 4acoB JaTa JneKTpoHHbIe LUPPOBLIE
n/n Beero| KouTponbhbie |lpakTuueckue| H3YIeHAS obpasoBaTe/bHbIEe peCypChl
paboThl paboThl
18 |TpancdopmaTop. [lporsBoAcTBO, Nepejaya u 1. 05.11-07.11
notpebeHne 3/1eKTPUYECKON 3HePTUU
19 |YcTpoicTBO U pakTUYeCKoe IpUMeHeHH e 1 10.11-14.11 (bu6auoTeka LJOK
3JIEKTPUYECKOT 0 3BOHKA, FreHepaTopa lepeMeHHOoro https://m.edsoo.ru/ff0cc324
TOKa, IMHWUH 3/1eKTponepejay
20 |3xosoruyecKye pUCKH MpU MIPOU3BOJCTBE 1 10.11-14.11
3JIeKTpo3Hepruu. KysbTypa Ucrosib3oBaHUs
3JIEKTPO3HEPIruHy B NNOBCE/IHEBHOM KU3HHU
21 |MexaHuYecKHe BOJIHBI, yCIOBUS paclpoCTPaHeHHUS. 1 17.11-21.11 |Bu6auoreka LIOK
[leprop. CkopocTb pacnpocTpaHeHUs U [JJIMHA https://m.edsoo.ru/ff0cca54
BOJIHBL. [lonepeyHbie U PO/10JIbHbI€ BOJIHBI
22 |3Byk. CkopocTb 3ByKa. [poMKocTh 3ByKa. BbicoTa 1 17.11-21.11 |bubanoreka LIOK
ToHa. TeM6p 3Byka https://m.edsoo.ru/ff0cccOc
23 |3neKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTh.| 1 24.11-28.11 |bu6anoreka LJOK
lllkasia 3/1eKTpOMarHMTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |llpyHLMIBI paJMOCBA3U U TesieBUleHUs. PasBuTHe 1 24.11-28.11
Cpe/iCTB CBA3M. Pajjroniokanius
25 |KonTposabHas pa6oTta «KosebaHus 1 BOJHBI» 1 1 01.12-05.12 |bubaunoreka LLJOK
https://m.edsoo.ru/ff0cc6f8
26 [llpsamosHeliHOe pacnipocTpaHeHHWe CBeTa B 1 01.12-05.12 |bubaunoTeka LIOK
o/iHOpOoAHOM cpeje. ToyeyHbIi UCTOYHHMK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
27 |OTtpaxkeHHe cBeTa. 3aKOHBI OTpaXKeHH s CBeTa. 1 08.12-12.12 (bubaunoreka JOK

[TocTpoeHue n306pakeHUH B NJIOCKOM 3epKaJie

https://m.edsoo.ru/ff0cd4e0




Ne Tema ypoka KosimyecTBo 4acoB JaTa JneKTpoHHbIe LUPPOBLIE
n/n Beero| KouTponbHbie |lpaktuyeckue| H3YIeHAS obpasoBaTe/bHbIEe peCypChl
paboThl paboThl
28 [llpenomenue ceeta. [loHOe BHYTpeHHee 1. 08.12-12.12 |bubauoteka L|OK
oTpaxkeHue. [IpeieibHBIH YTOJI TOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTpPEHHEro oTpakeHus
29 [J/laGopaTopHasi paboTa «M3mepeHHe nMokasaTess 1 1 15.12-19.12 |bub6auoTreka LIOK
npeJioMJIeHUS CTeKJ1a» https://m.edsoo.ru/ff0cd67a
30 |/luH3el. [locTpoeHue n3obparkeHUH B IMH3eE. 1 15.12-19.12 |Bu6auoreka LIOK
dopmyJia TOHKOH JIMH3BI. YBeJIMYeHHe JIUH3BI https://m.edsoo.ru/ff0cddle
31 [J/la6opaTopHas paboTa «HccnenoBaHue CBOMCTB 1 1 22.12-26.12
1300paXKeHU# B JIMH3aX»
32 |/[lucnepcus cBeta. CJI0KHBIN cocTaB 6e/10ro cBeTa. 1 1 22.12-26.12
LigeT. J/labopaTopHas pabota «HabaogeHne
JIMCIIEPCHH CBETa»
33 |HWuTepdepennus certa. /lndpakiuda ceeTa. 1 29.12-30.12 |buGaunoTeka LOK
JudpakumoHHas penéTka https://m.edsoo.ru/ff0ced22
34 |llonepe4yHOCTb CBeTOBBIX BOJH. [longpusanus ceeta 1 12.01-16.01 |Bbubauoreka LIOK
https://m.edsoo.ru/ff0cf02e
35 |OnTHyeckre NpubOpPHI U YCTPOMCTBA U YCIOBUS UX 1 12.01-16.01
6e30macHOro NpUMeHeHHUsl
36 |I'paHuL bl NIPUMEHUMOCTH KJIaCCUYeCKOW MEXaHUKH. 1 19.01-23.01 (Bubauoteka LJOK
[TocTynaThl crieriiabHOM TEOPUHU OTHOCHUTEbHOCTH https://m.edsoo.ru/ff0cf862
37 [OTHOCHTENBLHOCTb OJHOBPEMEHHOCTH. 3aMe/lieHHe 1 19.01-23.01 |bubsauoreka [JOK
BpeMeHH U COKpalleHHe JJTUHBI https: //m.edsoo.ru/ffOcfa4?2
38 [JHeprus M UMMYJbC peJATHBUCTCKONU YaCTHUIbI. 1 26.01-30.01 |bubaunorteka LIOK

CBA3b Macchbl € 3Hepruel U UMIYJIbCOM. JHEeprusd
MoKOs

https://m.edsoo.ru/ffOcfc68




Ne Tema ypoka KosimyecTBo 4acoB JaTa JneKTpoHHbIe LUPPOBLIE
n/n Beero| KouTponbHbie |lpaktuyeckue| H3YIeHAS obpasoBaTe/bHbIEe peCypChl
paboThl paboThl
39 [KonTpoabHas paboTa «OnTHKa. OCHOBBI 1 1 26.01-30.01 |Bbu6auoTteka LJOK
crieUaJbHON TEOPUU OTHOCUTENTbHOCTUY https://m.edsoo.ru/ff0cf6f0
40 (PoTtonbl. Popmysa [lnaHka. IHepryst U UMITYJIbC 1 02.02-06.02 |bubanoTteka LIOK
doToHa https://m.edsoo.ru/ffOcfel6
41 |OtkpbiTHe U uccnenoBaHue potoaddexrta. OnbiTel A. | 1 02.02-06.02 |bubaunorteka LJOK
I'. CTroneroBa https://m.edsoo.ru/ff0cffc4
42 |3akonbl poToadpdekTa. YpaBHeHUe JWHLITEHHA /15 1 09.02-13.02 |bubaunorteka LJOK
doroadpdekTa. «KpacHasi rpaHuna» porosdpdexra https://m.edsoo.ru/ff0d015e
43 |/laBsnenue ceeTta. OnwiThl [1. H. Jle6eeBa. 1 09.02-13.02 |bu6auoTteka LIOK
XHMHUYecKoe IeHiCTBHE CBeTa https://m.edsoo.ru/ff0d04a6
44 |TexHu4yecKHe YCTPOUCTBA U IpaKTHU4YeCKOe 1 16.02 - 20.02
npuMeHeHHe: poTod/eMeHT, OTOAATUUK, COHEYHas!
HaTapesi, CBeTOHO/]
45 |[PelieHue 3aJa4 110 TeMe «JJIeMeHThI KBAHTOBOH 1 16.02-20.02 |bubauoTteka HOK
ONTUKU» https://m.edsoo.ru/ff0d0302
46 |Mopesnb aToma Tomcona. OnbiThl Pezepdpopsa no 1 24.02-27.02 |BubanoTeka LJOK
paccesiHUI0 a-yacTull. [l1aHeTapHas Mojiesib aToMa https://m.edsoo.ru/ff0d091a
47 |lloctynaTtel bopa 1 24.02-27.02 |bubaunoTeka LJOK
https://m.edsoo.ru/ff0d0afa
48 |Uzny4yeHue u norJsoleHre GOTOHOB MPHU Nlepexose 1 02.03-06.03 |bubaunoreka LIOK
aToMa C OJIHOI'0 YPOBHS 93HEpPruu Ha Jipyroi. Buspbl https://m.edsoo.ru/ff0dOafa
CIIeKTPOB
49 |BosHoBbIe cBO¥CTBa YacTull,. BosHbl e bpoiiag. 1 02.03-06.03 |Bubauoteka LIOK

KopnyckynapHo-BoHOBOH Ayanu3M. CIOHTaHHOE U
BbIHYX/IeHHO€e U3JIy4YeHH e

https://m.edsoo.ru/ff0d0ca8




n/n

Tema ypoka

KosnuyecTBO 4acoB

Bcero

KoHTpoJsibHEIE
paboThl

[IpakTHYyeckue
paboThbl

[JlaTa
M3y4YeHus

d1eKTpoHHbIe LU(POBbIe
obpasoBaTe/bHble PeCcypChl

50

OTkpbITHE pafnoakTUBHOCTH. OnbiThl Pe3epdopaa
110 onpe/ie/IeHUI0 COCTaBa paJMOaKTUBHOT O
U3JIy4YeHHUs

09.03-13.03

bubauoTteka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CpoiicTBa anbda-, 6eTa-, raMmMa-usnydeHus. Bausinue
paJjM0aKTUBHOCTH Ha YKHBble OpraHU3Mbl

09.03 -13.03

52

OTKpbITHE IPOTOHA U HelTpoHa. U3oTomnbl. Anbda-
pacnaj. 3/J1eKTPOHHBIHA U MO3UTPOHHBIN 6eTa-pacnaf.
['aMMa-usnyyeHune

16.03 - 20.03

bu6auoTteka LIOK
https://m.edsoo.ru/ff0d1162

53

JHeprus CBA3U HYKJIOHOB B /ipe. fliepHble peaKluH.
fApepHbiii peakTop. [Ipo61eMbl, NepCcneKTUBHI,
9KO0JIOTHYeCKHUe acleKThl s1/lepHON 9HepreTHKH

16.03 - 20.03

bubaunoTteka LIOK
https://m.edsoo.ru/ff0d1356

54

dsieMeHTapHble YacTULbl. OTKPbITHE MO3UTPOHA.
MeTo/ bl HabBIIOJEHUS U PETUCTPALUU
3JIeMeHTapHbIX YacTull. Kpyrabiii cton
«DyHaMeHTa/lbHble B3aUMO/leHCTBUS. EAMHCTBO
du3nyeckoit KapTUHbBI MUpa»

23.03 -27.03

bubauoTteka IIOK
https://m.edsoo.ru/ff0d0e38

35

Jdranbl pa3BUTHUA aCTPOHOMHUHU. [IpukaagHoe U
MUPOBO33peHYeCcKoe 3HaYeHHe aCTpPOHOMUU. Buj
3Bé3Horo Heba. Co3Be3us, sipKue 3BE3/bl, IIJIaHETHI,
WX BUAMMOe JBWKeHUe. CoHeyHas cucTeMa

23.03-27.03

56

ConHue. ConHeyHas akTUBHOCTb. UCTOYHUK 3HEPTUH
CoJiHIIA ¥ 3BE3/]

06.04 - 10.04

57

3Bé3/1bl, UX OCHOBHbIE€ XapaKTEePUCTHUKH. 3BE3/1bI
rJ1aBHOM nocieoBaTe/IbHOCTH. BHyTpeHHee
cTpoeHHUe 3B€3/1. COBpeMeHHbIe Npe/iCTaBAeHUs O
MPOUCXOXKAEHUHN U 3BOJIOIMKU COTHILA U 3BE3/]

06.04 —10.04




Ne Tema ypoka KosimyecTBo 4acoB JaTa JneKTpoHHbIe LUPPOBLIE
n/n Beero| KouTponbhbie |lpakTuueckue| H3YIeHAS obpasoBaTe/bHbIEe peCypChl
paboThl paboThl
58 [Muneunsliii [lyTh — Halua Manaktuka. [lonoxeHue u . 13.04-17.04
ABxkeHue ConHua B 'anaktuke. [anakTuky. YépHoie
JbIPBI B 1/1pax rajlakTHUK
59 [BcenenHas. Pas6eranue rasakTuk. Teopus Bosbuworo| 1 13.04 -17.04
B3pbiBa. PesinkTOBOE H3/yyeHHe. MeTarajakTHKa
60 |HepeuienHble npo6eMbl aCTPOHOMUHU 1 20.04 —24.04
61 [KoHnTposbHas paboTa «37eMeHTbl aCTPOHOMHUHU U 1 1 20.04-24.04
acTpoPU3UKU»
62 [O6o6uwarouil ypok. Posib pU3UKHU U aCTPOHOMHH B 1 27.04-01.05
3KOHOMMYECKOH, TEXHOJIOTMYeCKOH, COLlMaIbHON U
9THYeCKOW chepax JlesTeIbHOCTH YesoBeKa
63 [O6o6uwatoumit ypok. Posb U MecTo PU3HKHU U 1 27.04-01.05
aCTPOHOMWH B COBpeMeHHOW Hay4YHOH KapTHHe MUpa
64 [O6o6ujatouiuii ypok. Ponb pusnyeckoil Teopuu B 1
dopMHUpOBaHHHU Npe/iCTaBleHU 0 PU3HYeCKOH 04.05 - 08.05
KapTHHe MUpa
65 [O6o6uatouuit ypok. Mecto pusndeckor KapTHHBI 1
Mupa B o6L1eM psi/ly COBpeMeHHbIX eCTeCTBEHHO- 04.05 - 08.05
Hay4HBIX [pe/iCTaBJeHUuN 0 pupoje
66 [O6o6uiatouKit ypok. MaruuTHoOe noJie. 1 12.05 — 15.05
deKTpOMarHuTHast HHAYKILUSI ' B
67 |0606w@ILKUKi ypok. OnTrHka. OCHOBEI crieliMaibHOM 1 12.05 — 15.05
TEOPUH OTHOCHUTENbHOCTH T
68 |0606wwatoiuii ypok. KsantoBas ¢pusrka. 31eMeHThI 1 18.05 — 22.05 bubanorteka LIOK
aCTPOHOMMH U acTpOPU3UKH ' ' https://m.edsoo.ru/ff0d1784
OBIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 4 7




11 KJIACC 3 yaca

KoauuecTBo uacos

Ne DeKTPOHHBbIE HH(POBBIE
Tema ypoka Bcer | Konrpoabubie | [Ipaktuueckn flaza P ungpp
n/n p 6o H3yYeHHSsI o0pa3oBare/ibHbIE pecypchl
0 patdoThI e paboTnl
[ToCTOSIHHBIE MATHUTBI U X B3aMMOJEHCTBHE. 01.09 -05.09 Eu6 110K
1 MarnutHoe none. BekTop MarHuTHON MHAYKLIUH. 1 htI:nsJ']/Ijr(ry\r::i(:oo W/F0COTTS
JIHUM MarHUTHON MHIYKLUH o '
5 MarsuTHOE 1oJie MPOBOAHKKA C TOKOM. OTbIT i 01.09-05.09 | Bubnuoreka [TOK
Dpcrena. https://m.edsoo.ru/ff0c98fe
3 B3anmMoneiicTare NpOBOIHUKOB C TOKOM 1 SIS | dmae G
P https://m.edsoo.ru/ff0c98fe
4 JlaGopaTopHas paGoTa «M3y4yeHHe MarHUTHOI'O . | 08.09-12.09 | Bubnuorexa [JOK
[10JI KAaTYLUKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBHe MarHUTHOTO T0Jisl Ha MPOBOJAHHK C 08.09 —12.09
5 ToKOM. JlaGopaTopHas pabora «MccnesoBaHue | 1 bubnuoreka [TOK
JeCTBUA OCTOAHHOIO MarHyuTa Ha paMKy C https://m.edsoo.ru/ff0c%ac0
TOKOM»
08.09 - 12.09 Bbutnuoreka 1TOK
6 Cuna Amnepa. 1
P https://m.edsoo.ru/ff0c9ac0
JleficTBHE MArHUTHOTO MOJIS HA JBIIKYIYIOCS
< b K
7 3apspkeHHyto yactuny. Cuna Jlopenua. Pabora cumnbt 1 15.09 - 19.09 nbymorexa IO
| — https://m.edsoo.ru/ff0c9df4
JIEKTpOMarHuTHas HHAyKuust. [ToTtok BekTopa
8 2 P ? . e = & 1 15.09 - 19.09
MarHUTHON MH/YKLMH.
IJIC uHAYKLMU. 3aKOH 3JIEKTPOMArHUTHOI
9 AC A —— p 0 1 15.09-19.09

uHaykuuu Papanes




10 JlabopaTopHas paboTa «MccnenoBaHue ABAeHUSA b2 09 — 26.00 bubnanorexa ITOK
3JIEKTPOMAarHUTHON HHAYKLUKU» https://m.edsoo.ru/ff0cal50
1 WUunyktuBHOCTD. SIBenue camonnaykuuu. IJC 22.09-26.09 | Budauoreka IIOK
CaMOMHIYKLIMH. https://m.edsoo.ru/ff0ca600
2 DHeprusi MArHUTHOTO MOJIsl KATYLIKU C TOKOM. 22.09-26.09 | Bubauorexa [IOK
DNIeKTPOMarHUTHOE ToJie https://m.edsoo.ru/ff0ca600
13 TexHUYecKHe YCTPOICTBA U UX IPUMEHEHUE: 29.09 - 03.10
MOCTOSIHHbIE MarHUThI, 3JIEKTPOMarHUThI
TexHnueckue ycTpoicTBa u HX MPUMEHEHHUE: 29.09 - 03.10
14 3nempon3nra1}*leml:, YCKOpHUTEIN ::jlememapﬂbrx hebomore LIOK
https://m.edsoo.ru/ff0cab82
YacTUL, UHAYKLIMOHHAS MeYb
15 O6obmaromuii ypok «MarHuTHOe noJie. 29.09-03.10 | BubGnuorexa LIOK
DNeKTPOMarHuTHasl MHAY KLU https://m.edsoo.ru/ff0cab82
16 KonrponbHasi pabora no teme « MarautHoe nose. 06.10-10.10 | BuGnuorexa [JOK
DNEeKTPOMarHUTHAst UHAY KLU https://m.edsoo.ru/ff0cadS8
17 CBoGOIHbIE MEXaHUYECKHE KONEOAHUS, 06.10-10.10 | Bu6nuorexa ITOK
INapmonuueckue konedbanus. https://m.edsoo.ru/ff0caf06
18 VpaBHeHHEe rapMOHUYECKHUX KONeOaHMIA. 06.10-10.10 |  Bu6nuoreka IIOK
[IpespatieHue sHepruu https://m.edsoo.ru/ff0caf06
JlaboparopHhasi pabora «HccnenoBaHne 3aBUCUMOCTH 13.10-17.10
19 neproaa MaJibix kojeOaHuil rpy3a Ha HUTU OT JUTHHbI
HHUTH U MacChl rpy3a».
Konebarenbubiii koutyp. CBoOOAHbIE 13.10-17.10
20 JNEKTPOMArHUTHBIE gII:CGaHHﬂ : HeaabHOM i
https://m.edsoo.ru/ff0cb820
KOJ1e0aTeIbHM KOHTYpE.
91 AHanorust MeXx1y MEXaHHYECKUMH H 13.10-17.10 | BuGnuoreka IIOK
AJIEKTPOMATHUTHBIMH KojteDaHusiMu. Pemnenne 3amay. https://m.edsoo.ru/ff0cb820
29 Dopmysa ToMcoHa. 3aKOH COXPaHEHMSI SHEPTHH B 20.10-24.10 | Bubnuoreka ITOK
HJ1eaIbHOM KoJieOaTreIbHOM KOHTYpPe https://m.edsoo.ru/ff0cb9c4




o [pencraBnenue O 3aTyXarOMNX KOIeOAHHSIX. 20.10-24.10 | Bubnuorexa [IOK
23
BriHyxaeHHbIe MeXaHHYECKHE KOeOaHH s https://m.edsoo.ru/ff0cbb86
o4 Pe3onanc. BbiHyKIEHHbIE 3IEKTPOMATHUTHBIE 20.10-24.10 | Bubnuoreka [IOK
konebaHus https://m.edsoo.ru/ff0cbb86
IMepemenHblii Tok. CHHYCOHIAIbHBIIN NepeMeHHbIH 05.11-07.11
25 Tof MoInHocCTs ne eMeyHHOI‘O TOKA AMIl;JlI/l THOE U i
. D ' R https://m.edsoo.ru/ff0cbd34
AEHCTBYyIOLIEe 3HAYEHHUE CUJIbI TOKA M HAIPSIKEHHUS]
AMIUIMTYIHOE U JeHCTBYOLIEE 3HAYEHHE CHIIbI TOKA P5.11-07.11 | Bu6auorexa [JOK
26
W HanpsUKEHUsT https://m.edsoo.ru/ff0cbd34
7 Tpancdopmarop. ITpoussoncTso, nepenaua u 05.11-07.11
norpedneHue MeKTPHUECKOI YHEPTUH
YCTpONCTBO M MPAKTHYECKOE TTPUMEHEHHE 10.11 - 14.11
28 BJIel]()T uqecxoropsaoHKa reHe lzz"ro a MePEeMEHHOTrO Brtumorerd LIOE
P . A paropa fiep https://m.edsoo.ru/ff0cc324
TOKa, JINHUH DJIEKTPOnEepeaad
DKOJIOrM4ecKue PUCKH NPH MPOU3BOJCTBE 10.11 - 14.11
29 a1ekTposHepruu. Kynesrypa ucnonb3oBaHust
AJIEKTPOIHEPTUH B MOBCEIHEBHOM KM3HU
MexaH14ecKye BOJIHBI, YCIOBUS PACIIPOCTPAHEHUS. 10.11-14.11 | Bu6auoreka [IOK
30
Ilepuon. https://m.edsoo.ru/ff0cca54
a1 CKOpOCTb PacnpoOCTPAHEHHs U JIHHA BOJIHBI 17.11-2L11 | Bubnuoreka LIOK
ITonepeunble ¥ MPOAOIBHBIE BOJIHBI. https://m.edsoo.ru/ff0ccas4
32 3Byk. CkopocTb 3Byka. [ pOMKOCTH 3ByKa (=2l Bubumorexe TIOK
yi. P yka. 1p yia. https://m.edsoo.ru/ff0cccOc
17.11 -21.11 | Bubnaunoreka [IOK
33 Bricora Tona. TemOp 3ByKa.
P 3BY https://m.edsoo.ru/ff0ccclc
34 DNIEKTPOMArHUTHBIE BOJHBI, HX CBOWCTBA M CKOPOCT. 24.11 -28.11 | Bubnuoreka [IOK
[IIkana 31€eKTPOMAarHUTHBIX BOJIH. https://m.edsoo.ru/ff0ccfel
35 [TpUHLMITEI PAAMOCBS3H U TEJIEBHIEHHS. 24.11-28.11




36 PasButne cpencrs cBsi3u. Paguonokarms. FRil=adl | Butmere HOK
https://m.edsoo.ru/ff0cc6f8
\ 37 KonTtponbhas pabora «KonebaHus 1 BOJIHbBI» 01.12-05.12
18 [IpsiMOJIMHEITHOE pacrpoCTpaHEHHE CBETA B 01.12-05.12 | Bu6auorexa [IOK
OJIHOPOJIHOM cpefie. https://m.edsoo.ru/ff0cd350
39 Toueunslii ucrounuk ceeta. Jlyu csera pLE=RE | Bebmmerem LIOK
https://m.edsoo.ru/ff0cd350
40 OrpaskeHue ceTa. 3aKOHbI OTPAKEHHs CBETA. 08.12-12.12 | Bubnuoreka [IOK
ITocTpoenune n3o0pakeHui B MIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
41 [penomnenue ceera. (5:12-12.12 | Bubmzorexa IIOK
https://m.edsoo.ru/ff0cd 7f6
1 [TonHoe BHYTpeHHee oTpakenue. [IpenebHblii yro 08.12-12.12 | BuGauorexa [JOK
MIOJIHOIO BHYTPEHHETO OTPaKEHUsI https://m.edsoo.ru/ff0cd 76
43 Jlaboparopuas paborta «M3Mepenune nokasarerst 15.12-19.12 | Bubnuorexa [IOK
MPEIOMIICHHS CTEKJIa». https://m.edsoo.ru/ff0cd67a
44 Jlunssl. [TocTpoeHue n3obOpakeHuii B JIMH3E. - fgfﬁﬁ:ﬁoﬂ%e ddle
45 Dopmysia TOHKOH JMH3bI. YBEIUYEHUE JTHH3bI =00 | BotudtSei TIOR
https://m.edsoo.ru/ff0cdd le
46 JlaBoparophast pabora «HccnenoBaHue CBOMCTB 22.12-26.12
1300paskeHnit B IMH3AX).
47 Jucniepcusi ceeTa. C/I0XKHBIH cocTaB 6€J10ro CBeTa. 22.12-26.12
llBeT.
43 JlabopaTopHasi pa6oTa «Ha6st01eHre AUCTIEPCUA 22.12-26.12
cBeTa»
49 Hurepdepenuus caera. 29.12-30.12 5353;3:;:052520& 43
50 Hudpakuus ceera. JudpakuronHas pelérka. 12.01 - 16.01 Eggg;ﬁ:g:ogg%cedzz




51

[Tonepeunocts cBeToBbIX BOJH. [lonspusauus ceera

12.01 -16.01

bubnunoreka [JOK

https://m.edsoo.ru/ff0cf02e
57 OnTtnyeckue npudOpPbI U YCTPONCTBA U YCJIOBUS UX 5= 16
0e30MmacHOro NpUMeHeHHsI
53 ['panuipl NPUMEHUMOCTH KJIACCHUECKONH MEXaHUKHU 19012301 BrGuptrers TIOK
P P ' https://m.edsoo.ru/ff0cf862
54 ITocTynarel cnenuanbHON TEOPHUH OTHOCUTENBHOCTH L2301 | Butmoreks LIOK
ey P https://m.edsoo.ru/ff0cf862
55 OTHOCHTENILHOCTD OMHOBPEMEHHOCTH. 3aMeIIEHHE 19.01-23.01 | Bu6nuoreka IIOK
BPEMEHH U COKPALLECHHUE AJIMHBI https://m.edsoo.ru/ff0cfad2
56 DHepruisi U UMIYJbC PENATUBUCTCKON YaCTHLIbI PRl =RiL | e HIOK
P YIRep ' https://m.edsoo.ru/ff0cfc68
CBsi3b MaCChl C 9HEPTHEH U UMITYJIbCOM. DHEPrus 26.01-3001 | Bu6nuoreka IIOK
57
MOKOS. https://m.edsoo.ru/ff0cfc68
58 Konrponbhas padora «Onruka. OCHOBbI 26.01-30.01 | BuGnuoreka IIOK
CIMeLMANbHON TEOPUU OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf6f0
59 ®otonbl. Popmyna [1naHka. DHEPrHst U UMITYJIbC 02.02-06.02 |  Budnuorexa LIOK
¢dorona https://m.edsoo.ru/ff0cfe16
02.02 —06.02 Bubnuoreka 1IOK
60 : P .
Dueprust u umnyiasc Gorona. Pemenne 3anau T ——" R T
61 OtkpeiTre 1 uccaenosanue Gorosddexra. OnpiThbi 02.02-06.02 | Bu6nuoreka IIOK
A.T. Cronerosa https://m.edsoo.ru/ff0cffc4
3akonbl poroaddexra. YpaBHenue DiiHIuTEHHA 1151 bubnuoreka LIOK
62 09.02 - 13.02
doroaddexra. «Kpachas rpanuuay poroaddexra https://m.edsoo.ru/ff0d015¢
63 Vpasuenue Diinwreiina s Goroaddexra. 9:00.— 13102 bubnuoreka [IOK
«KpacHas rpanuna» ¢otosdpdekra ' B https://m.edsoo.ru/ff0d015¢
64 Hasnenue ceera. Onbeirel [1. H. JlebGenena. s~ 1360 Bubnuorexa LIOK
& - L)
XuUMH4ecKoe AeiiCTBUE CBETA. https://m.edsoo.ru/ff0d04a6




65 TexHuvyeckue yCTponcTBa U MPaKTHIECKOE 16.02 — 20.02
npuMeHeHne: GoTodNeMeHT, POTOaaTHHK.
6 TexHuvyeckue yCTpoucTBa U MPAKTUIECKOE 16.02 — 20,02
MPUMEHEHHE: COJIHeuHast Oarapesi, CBETOMHO,
67 Pewienue 3anay no reMe «DJIeMEHTHI KBAHTOBOM 16,00 — 20,02 Butnuoreka LIOK
ONTUKW ' ' https://m.edsoo.ru/ff0d0302
68 Mopnens aroma Tomcona. Oneitsl Pesepdopaa no b4.02 - 27.02 bubnuoreka [{OK
PACCESIHUIO 0-YaCTHLL. ' ' https://m.edsoo.ru/ff0d09 la
69 [1naseTapHas MOZENb aTOMa 04.02 - 27.02
bubnuoreka [IOK
70 INoctynarer bopa 24.02 —27.02
cry p https://m.edsoo.ru/ff0dOafa
" H3nyuenue v noromenre GOTOHOB NP Nepexose 02.03-06.03 | Bucnuorexa LIOK
aToMa C OJIHOTO YPOBHS SHEPTUU Ha APYTOi. https://m.edsoo.ru/ff0dOafa
| 72 Bunbi cnekTpos 02.03 - 06.03
Bonnossie cBoiicTa uactuu. Bonuer ne bpoiins. 02.03 - 06.03
73 KopnyckynsapHo-BoaHOBOI ayanusM. COHTaHHOE U SHRAURTEIR IO
yeRy y ’ https://m.edsoo.ru/ff0d0ca8
BBIHYKIEHHOE H3J/Iy4eHHE
74 OTKpBITHE PaMOAKTUBHOCTH PR~1303 | BrGmorsia TIOK
P P ' https://m.edsoo.ru/ff0d0fd2
75 OnbiThl Pe3epdop/a o onpejiesieHU0 cocTaBa 09.03 - 13.03
pPaZinoaKTUBHOT O U3/TyYeHUs
CBoiicTBa ajibda-, 6eTa-, raMMa-U3Jay4eHHs. 09.03 - 13.03
76 BiunsHue paioaKTUBHOCTH Ha )KUBbIe
OpraHHU3Mbl
OTKpBITHE MPOTOHA U HeliTpoHa. M3otonbl. Anbda- 16.03-20.03 | Bubnuorexa IIOK
77
pacnan. https://m.edsoo.ru/ff0d 1162
DNEKTPOHHBIH U MO3UTPOHHBINM GeTa-pacnan. ['amma- 16.03-20.03 | Bu6nuoreka IIOK
78
U31y4eHne https://m.edsoo.ru/ff0d 1162




79

80

81

82

JHeprus CBSA3U HYKJOHOB B s/jpe. fjlepHble
peakuuu. AaepHbiid peakTop. [lpobiemsl,
nepcrneKTUBBI, IKOJOTUYeCKUe aclleKThl si/lepHOM
3HepreTUKHU

16.03 —20.03

dneMeHTapHble YacTUlbl. OTKpbITHE MO3UTPOHA.
MeTozbl HabMOAEHUS U pETUCTPALUU
3/IeMeHTapHBIX YaCTHII.

23.03 - 27.03

bubnunoreka [JOK
https://m.edsoo.ru/ff0d1356

Kpyrabii cron «®yHiaMeHTaIbHBIE
B3auMo/ielicTBUsA. EAMHCTBO dusnyeckoi
KapTUHbBI MUpa»

23.03 -27.03

Bubnuoreka IIOK
https://m.edsoo.ru/ff0d0e38

Jranbl pa3BUTUS acTPOHOMHMH. [IprkiagHoe U
MHUPOBO33peHYeCcKOe 3HaYeHHe acCTPOHOMUH. Buy,
3Bé31HOTO0 Heba.

23.03 - 27.03

83

C03Be3ﬂlflﬂ, ApPKHUe 3BE3/1bl, JIAHETHI, UX BUAUMOE
JABHXeHHe. CosiHe4yHast cucTemMa

06.04 — 10.04

84

CosiHiie. CosiHeYHast akTUBHOCTb. UCTOYHMK
aHepruu CosiHLa U 3BE3]

06.04 — 10.04

85

3BEé3/1bl, UX OCHOBHbI€ XapaKTepPUCTUKH. 3BE3/bl
rJIaBHOM noc/iej0BaTe/IbHOCTH. BHyTpeHHee
cTpoeHHe 3BE3/]. CoBpeMeHHble NIpe/iCTaBIeHHUs O
NIPOUCXOXKE€HHUH U aBoJIIOIMU CoJIHILA U 3BE3 ]

06.04 — 10.04

Mueynsiii [lyTe — Hala ["anakTuka. [losoxeHue
u nBu>keHue CosHia B 'anakTuke.

13.04 - 17.04

[anakTuky. YépHble AbIPHI B i/ipax raakTHK

13.04 - 17.04

BcenenHas. Pas6eranue ranaktuk. Teopus
Bosiblioro B3peiBa.

13.04 - 17.04

PenukToBOE HU3Jy4eHHUe. MeTaranakThka

20.04 — 24.04

HepelueHHble npo6/ieMbl aCTPOHOMHUHU

20.04 —24.04




91

KonTposibHas paboTa «3/1€eMeHThl aCTPOHOMUU U
acTpoPU3UKU»

20.04 —24.04

92

O6o61arouui ypok. Posib $u3nky U acTpOHOMUHU
B 3KOHOMHMYeCKOMH, TeXHOJIOrH4ecKoi chepax
JeATeIbHOCTH YesloBeKa

27.04 —01.05

O6o6arluui ypok. Posib QU3UMKH U aCTPOHOMHUH
B COIIMa/JIbHOM U 3THYeCKOM chepax
AesiTeJIbHOCTH Yesl0BeKa

27.04 —01.05

94

95

96

O6o6warluui ypok. Posib 1 MeCTO GU3UKHK U
aCTPOHOMMHU B COBpEMEHHOM Hay4yHOU KapTHHe
MHpa

27.04 -01.05

O6o61aroui ypok. Posb pusnyeckoit Teopuu B
dopMUpOBaHUH NpeJCcTaBAeHUN 0 Pr3HUYeCKON
KapTHHe MUpa

04.05 - 08.05

O6obuarluui ypok. Posib pUsnyeckoii Teopuu B
$bopMHUpOBaHKHU NpeAcTaBJAeHUH 0 PU3HUYECKON
KapTHHe MUpa

04.05 — 08.05

97

O6ob6arluui ypok. Mecto pusnyeckoi
KapTHUHBLI MUpa B 0011leM psily COBpeMeHHbIX
ecTeCTBeHHO-Hay4HbIX pe/CTaBAeHUM 0

npupoje

04.05 — 08.05

| 98

O6obuarlui ypok. MarauTHoe noJe.

12.05-15.05

99

O6061aK1HUi YpOK. DJIeKTpoOMarHuTHas
WUHIYKL WA

12.05 - 15.05

100

O6o6waruii ypok. Ontrka. OCHOBBI
crieliabHON TeOPUH OTHOCUTEJIbHOCTH

12.05-15.05

101

O6o61atouii ypok. KBantoBas pusuka.

18.05-22.05

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0d 1784




O6o61arouui ypokK. 3/1eMeHThl aCTPOHOMHUH U
acTpodU3UKH

‘ 102

18.05 -22.05

‘ OBIIEE KOIMYECTBO HACOB II0O ITPOT'PAMME

102




[TPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHUS1 OCHOBHOW
OBPA30BATEJBbHOUM IMPOTPAMMBI

10 KJIACC

Kon
NpOBEPsSIeMOro
pesyJjbTrara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOH MPOrpaMMbI CpeaHero o0uero 00pa3oBaHus

JleMOHCTPHMPOBATh HAa MPUMEPAX POJIb M MECTO (PM3HMKH B (JOPMHUPOBAHMK COBPEMEHHOM
HAYYHOM KApTHHBI MHPA, B Pa3sBUTHM COBPCMCHHOM TCXHHUKU M TEXHOJOTHM, B
MPAKTUYCCKOM JCATCIBHOCTH JIFOACH

10.2

VYuuTeIBaTh IPaHULBI MPUMCHCHMS W3YUYCHHBIX (DU3MUCCKUX MOJCIICH: MarcpUaibHast
TOYKA, MHEPLMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPAOE TElIO, WACAIbHBIM ras;
MOJCIIM CTPOCHMA Ta30B, XKUAKOCTESH M TBEPABIX TCII. TOUCHHBIM 3MCKTPHHMCCKHA 3apsit —
MPH PEIICHUM (PUSHUCCKHUX 3a1a4

10.3

PacniosHaBate (puzmveckue saBicHHUs (MPOLECCHI) M 0OBACHATHL MX HAa OCHOBE 3aKOHOB
MEXAHUKH,  MOJICKYJIIPHO-KMHCTHYECKOM  TCOPUM  CTPOCHMS  BCLIECTBA U
ANEKTPOAMHAMHUKH: PABHOMEDHOE M PABHOYCKOPEHHOE MPAMOJTMHEMHOE ABMIKEHME,
CBOOOJHOC MAJCHUC TEJI, ABUIKCHHUE MO OKPYIKHOCTH, UHCPLIUS, B3aUMOICHCTBUE TEIL,
au(hpy3us, OPOYHOBCKOE ABMIKEHHE, CTPOECHHME JKMAKOCTEH M TBEPABIX TE, H3MCHCHHE
o0BbéMa Ten NpU HarpeBaHuM (OXJIQKICHMM), TCIUIOBOC PABHOBECHE, HCIIAPCHUC,
KOHACHCALMS, TUIABICHHE, KPUCTAUTM3ALMS, KANICHHWE, BIaKHOCTh BO3AyXa, MOBbIIIC-
HME /JAaBICHWs rasa TNPU €ro HAarpeBaHWM B 3aKPHITOM COCYAC, CBs3b MEKIY
napaMeTpaMM COCTOSIHMA rasa B M30MPOLIECCAX; MCKTPU3ALMS TEIl, B3aUMOJICHCTBUC
3apsa0B

10.4

OrvchiBaTh MEXaHUYCCKOC ABMKCHUC, UCTIONB3YSI (PU3UYCCKUC BEIIMUUHBL. KOOPIUHATA,
MyTh, TCPEMCIICHHE, CKOPOCTh, YCKOPCHME, Macca Tema, CHaa, HMIYJIbC Tena,
KUHCTHUCCKAs YHCPTHsL, MOTCHUMAJIBHAS YHCPTHs, MCXaHUYCCKas padoTa, MCXaHHICCKAsI
MOIHOCTD. MPH OMMMCAHWH TIPABHUIBHO TPAKTOBAThH (PM3HMUYECKMI CMBICIT MCIIONIB3YEMbIX
BCJIMMMH, UX O0O3HAYCHUS U COMHULBI, HAXOIUTH (DOPMYJIBI, CBSBIBAIOLIMC JAAHHYIO
(hPUBHHECKYIO BETTMMMHY C APYTUMHU BETHMUHAMHU

10.5

OnuchiBaTh M3YYCHHBIC TCIUIOBLIC CBOMCTBA TCJ M TCIUIOBBLIC SIBJICHHS, HCIOJIb3YS
(hpmsmiecKue BETMYHMHBL JaBICHUE ra3a, TEMIEPaTypa, CPEIHs LT KHHETUIECKAsk SHEPTHS
XaOTMYECKOTO JBW/KCHMA MONEKYN, CPCAHCKBAAPATHYHAs CKOPOCTb MOJCKYH,
KOJIMMCCTBO TCIUIOTHL, BHYTPCHHSSI SHEPrus, padora rasa, Ko3(h(ULMEHT MOJIC3HOTO
JCHCTBMSI TEIUIOBOTO ABMIATells MPH OMMCAHHM MPABUIBHO TPAKTOBATH (PM3HUECKHIA
CMBIC]T MCTIONIB3YEMBIX BCJIMYMH, UX O003HAYCHUS W CIMHHULBI, HAXOIAUTH (JOPMYIIBL,
CBSI3BIBAIOILME JAHHYIO (DM3HUMECKYIO BETHUHHY C APYTUMH BETHYHHAM

10.6

OnuchIBaTh U3YUCHHBIC 3JICKTPUMCCKHUE CBOMCTBA BCILECTBA M IICKTPUUCCKHUC SIBJICHUS
(TpoLiecehl), UCTIONB3YS (PU3HUSCKHE BEITMYMHBL HICKTPUUCCKHHN 3apsii, SIEKTPHUCCKOES
MOJIC, HAMPsUKEHHOCTb MO, TMMOTEHLMAL, Pa3sHOCTh TMOTEHLMAIOB, IPU ONUCAHUU
MPABUIBHO TPAKTOBATH (DMBMMECKHI CMBICT MCTIONIB3YEMbIX BEIMYMH, UX 0003HAYCHUSA U
CAMHMLBL. YKa3bBaTh (DOPMYIIbI, CBS3HIBAOINME JAHHYIO (DM3MUMECKYIO BEIMMHHY C
JPYTUMHU BEIIMIUHAMU

10.7

AHATM3UPOBATh (PU3MYESCKUE MPOLICCCHI M ABICHHA, MCTIONB3Ys (PM3MUECKME 3aKOHBI M
NPUHLMITEL  3akOH BcemupHoro TsaroteHus, I, II w1l 3akonsr HeroToHa, 3akoH
COXDAHCHMA MCXAHMYCCKOM OHEPIHHM, 3aKOH COXDAHCHMA HMITYJIbCA, TPHHLIMIT
CYICPIIO3ZULIMM  CWI, TPUHLMIT PABHOIPABUSl MHCPLMAIBHBIX CHUCTEM OTCUETA;




Kon
npoBepsieMoro
pe3yJjbTara

IIpoBepsiemble NpeAMeETHbIE PE3yJIbTAThI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTe/IbHOMH MPOrPAMMBI CpeAHEro o0uero 00pa3oBaHus

MOJICKYISIPHO-KMHETHYCCKYEO TCOPHMIO CTPOCHHWS BEILCCTBA, ra30BbIC 3aKOHBI, CBS3b
CPCAHCH KWUHCTHYCCKOM HHCPrHUM TCIUIOBOIO JBIIKCHHUS MOJICKY C a0OCOTFOTHOM
TEMIIEPATYPOH, TMEPBbIA 3aKOH TCPMOIMHAMHMKH, 3aKOH COXPAHCHHUA SICKTPHUYCCKOrO
3apsiaa, 3akoH KyioHa: mpu 3TOM pasiuyaTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA, Cro
MaTEMATHYECKOS BBIPAKEHHE M YCIOBHSI (TPaHHMLIbL, 001aCTH) IPHUMEHHUMOCTH

10.8

OOBSICHATb OCHOBHBIC TPUHLMITBI ACHCTBHA MAamMH, NPUOOPOB M TEXHHUUCCKMX
YCTPOMCTB; Pa3nuyaTh YCIOBH HX OS30IIACHOTO MCTIONb30BAHMS B TIOBCCAHCBHOM JKHU3HH

10.9

BLINONHATE IKCIICPUMEHTBI 110 MCCIICAOBAHMIO (PUHUCCKHUX SIBJICHHMM M NMPOLIECCOB C
KCTIONIb30BAHMEM TIPSAMBIX M KOCBCHHBIX M3MEPEHHM. MpPU 3TOM (DOPMYITHPOBATH
npobiemy (3agady) M rHoTesy yYcOHOTO SKCIICPUMCHTA, COOMpaTh YCTAHOBKY W3
TPCUTOKCHHOTO 000PY I0BAHUS, TIPOBOJMTH OITBIT U (JOPMYIHMPOBATH BBHIBOIBI

10.10

OcyuiecTBaATh MPAMBIE M KOCBEHHBIC M3MEPCHHA (PM3MUYCCKUX BEIMYHWH, TPH 3TOM
BBIOMpATh ONTHMA/IBHBIA CIOCOO W3MCPCHHS M HUCIOJIB30BATh HW3BCCTHBIC MCTOIbI
OLICHKH TIOTPEIHOCTCH H3MEPECHHUH

10.11

Uccnenosate 3aBUCHMOCTH MEXKAY (PUSHUCCKUMH BEIUUYMHAMHM C HCIIO/IL30BAHUCM
NPSIMBIX H3MEPEHHH; TIPH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DHKCHPOBATh PE3yIbTAThI
TMOJTYYCHHOM 3aBUCHMOCTH (DM3MYCCKUX BEJIMYHMH B BUIC TaOiuu u rpadukos, aenathb
BBIBObI IO PE3VIbTATAM MCCICAOBAHMS

10.12

Cobmoaars npasuia OE30MaCHOTO TPyJa MPU IPOBCICHUM WCCICIOBAHMN B paMKax
yUeOHOro 3KCIIEPUMEHTA, YUCOHO-MCCICI0BATEIBCKOM U MPOCKTHOM ACATEIBHOCTH C
KCTIOJIb30BAHUEM U3MCPHTCIIBLHBIX YCTPOMCTB M J1a00PaTOPHOr0 000PY A0BaHUS

10.13

Pemate pacuéTHbie 3amauM C SIBHO 3aJaHHOM (DM3MUECKOW MOJCTBIO, HMCTIONbB3Ys
(pu3HuCCKUE 3aKOHBI M NPUHLMITBI, HA OCHOBC AHAIM3a YCIIOBHS 3aJa4Yd BLIOMpPATh
(PM3UUCCKYIO MOJCIIb, BBIACIATH (PUSHUCCKUC BETHUYUHBI U (JOPMYIBL, HCOOXOIUMBIC 1Is1
©¢ pemICHWs, TMPOBOAMTH PAcHEThl M OLCHUBATH PCATBHOCTH TMOMYYCHHOTO 3HAYCHUS
(pM3HHECKOM BETUYUHBI

10.14

Pemath KaueCTBEHHBIC 3aJaYK: BBICTPAUBATh JIOTHYECKH HETIPOTHBOPEUYMBYIO LICTIOUKY
PacCyIKACHUM C ONOPOM HA U3YUCHHBIC 3AKOHBI, 3aKOHOMEPHOCTHU U (YUSHUCCKUC SIBIICHHUSI

10.15

WUcmonb3oBateh Tpu  pemeHuM y4eOHBIX 3amau COBPEMEHHbBIC HH()OPMALMOHHbIC
TCXHOJIOTMH JJIs1 TOMCKA, CTPYKTYPHUPOBAHWS, MHTCPIPCTALMHU W IPCIACTaBICHUS
VUeOHOU M HAYHO-TIOTYIPHOM MH()OPMALIMHK, TIOAYUYCHHON M3 Pa3THYHBIX HCTOYHUKOB,
KPUTHYCCKU aHATTU3UPOBATH MOJIVIACMYIO HH()OPMALIIO

10.16

[TpuBOAKMTL IPHUMEPHI BKJIAAa POCCHMCKMX M 3apyOCKHBIX YUEHBIX-(DU3MKOB B PA3BUTHE
HAyKH, 00OBSCHCHUC MPOLICCCOB OKPYIKAIOIICTO MUPA, B PA3BUTUC TCXHUKH U TCXHOIOT UM

10.17

Wcmonb30Bath TEOpeTHYECKHME 3HAHMA TO (M3MKE B TIOBCCAHCBHOM JKM3HH UTA
obccricucHust  O€30rmacHOCTH MpU  oOpameHuM ¢ npuOOpaMU U TCXHUUCCKUMMU
YCTPOWMCTBAMM, TSl COXPAHCHHS 310POBbA M COOMIOICHMS HOPM HSKOIOTHYECKOTO
TIOBCICHMS B OKPYJKAOIICH Cpeac

10.18

PaGorars B rpynre ¢ BBIIIOJTHCHHUCM Pa3IMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH
paboTy Tpymmbl, PALMOHANBHO PACIPEaCTATh OOA3aHHOCTM M IUIAHWPOBATh
JCSITCIIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, a1CKBATHO OLICHUBATh BK/IAA KKIOr0 U3
VYaCTHMKOB IPYIIIBI B PELICHME PACCMAaTPHUBAEMOM MPOOIEMbI

11 KJIACC




Kon
npoBepsieMoro
pe3yJjbTara

IIpoBepsiembie npeAMETHDBIE Pe3yJIbTATbI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeaHero 001mero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (DOPMUPOBAHHU COBPEMCHHOMN
HAVYHOW KapTHHBI MHpPA, B Pa3BUTHM COBPCMCHHOM TCXHMKH W TCXHOJOTHH. B
MPaKTHYCCKOM JCSTCIBHOCTH JIFOACH, LEIIOCTHOCTh U CIAUHCTBO (PU3UYCCKOM KapTHHBI

MHpa

11.2

YuuTBIBaTh TPAHULI MPUMCHCHHS H3YUCHHBIX (DU3HUCCKUX MOJCICH: TOYCUHBIH
STMCKTPUUCCKUHA 3apsd, sSACPHAs MOACTb aToMa, HYKIIOHHAA MOACIIb aTOMHOTO SApa MpH
peIucHUK (PU3HUCCKUX 3a1a4

11.3

PacrosnaBate (puzuueckue siBacHus (MPOLIECCHI) M OOBSCHATh WX HAa OCHOBE 33KOHOB
ANICKTPOAMHAMUKY U KBAHTOBOM (PM3HMKH: AICKTPUUCCKAs IPOBOAMMOCTH, TCIUIOBOC,
CBETOBOC, XMMHYECKOC, MArHUTHOC JACHCTBMA TOKAa, B3aMMOJCHUCTBUC MAarHHUTOB,
MIEKTPOMArHUTHASL MHAYKLMS, ACUCTBUEC MArHUTHOTO TOJISE HA MPOBOJHUK C TOKOM M
JBWKYILUMCS  3apsAf, 3JICKTPOMACHUTHBIC KOJICOAHMsI ¥ BOJIHBL, IPAMOIHUHCHHOC
PacrpoCTPaHEHHE CBETA, OTPAKCHME, TPEIOMICHHE, MHTEP(EpPeHLMs, AUPPaAKLHs ¢
MOJISIpU3aLMsl CBETa, JUCIiepcHs oBeTa, (horosnexrpuucckuid 3dgdext (hororddekr),
CBETOBOE JABIICHWE, BO3HHUKHOBEHHE TMHEHYATOrO CIICKTPA atoMa BOAOPOAA, €CTECT-
BCHHAs! U UCKVCCTBCHHAS! PAIMOAKTUBHOCTD

11.4

OnwmchiBaTh M3YYEHHBIE CBOMCTBA BEILECTBA (IIEKTPHUYECKUE, MATHUTHBIC, OTITHUCCKHE,
INEKTPUYECKYIO TPOBOAUMOCTb PA3THUHBIX CPEI) U 3JIEKTPOMArHUTHBIC —SBJICHHSA
(mpouecchl), MCMONB3ys (PM3HMMECKHME BEIMYMHBI, DIEKTPUMECKHM 3apsia, Cuiaa TOKa,
NCKTPUUYCCKOC HAMPSDKCHUC, NICKTPUUICCKOC COMPOTHBIICHUE, PA3HOCTD MOTCHLIMATIOB,
DJC, pabora TOka, MHIYKLMS MarHWTHOro mois, cwia Awmmcpa, cwia JlopeHua,
MHAYKTUBHOCTh KaTYIUKH, HCPTHS 3MEKTPUYCCKOTO M MArHHUTHOTO TIONCH, TIEPHOA U
4acToTa KONCOAHMU B KOJICOATCIBHOM KOHTYPE, 3apsil M CHlIa TOKa B IPOLIECCE
rapMOHHMYECKHX SICKTPOMArHUTHBIX KOJTeOaHuM, (DOKYCHOE PAaCCTOSHME M OMTHYECKAs
CHJIa JIMH3BL, NIPY OTIMCAHHUU NPABWILHO TPAKTOBATD (PU3UIECKHIA CMBICT UCTIONIB3YCMBIX
BCJIMMHMH, UX 0003HAYCHMA M CIMHMLBL. YKA3bIBaTh (DOPMYIIBI, CBA3BIBAIOIIME JAHHYIO
(hU3UUYCCKYVIO BETHUYHMHY C APYTAMM BEIIHYHHAMU

11.5

OnuchiBaTh M3YYCHHBIC KBAHTOBBIC SBICHMS M MPOLIECCHI, MCIONB3ys (DHU3UMECKHE
BCIIMYUHBL. CKOPOCTH JJICKTPOMArHUTHBIX BOJH, /[UIMHA BOJIHBI M 4acTOTa CBCTA,
IHEPrus ¥ UMITYIIBC (DOTOHA, IEPHOA TIOTYPACTIAAA, SHEPTHs CBA3HM ATOMHBIX sIACD; MPH
OMHMCAHMH TIPABWIBHO TPAKTOBATh (DM3MUECKHM CMBICT MCIIONb3YEMbIX BEIHYHMH, HX
0003HAYCHUS U CAUHULIBL, YKA3bIBATh (JOPMYJIbL, CBAZBIBAIOIIMC JAHHYIO (DU3HYCCKYIO
BEJIMMHMHY C APYTMMHM BEITMYMHAMH, BBIMUCIATD 3HAUYCHHE (DH3HUECKOM BEITHYHHBI

11.6

AHanu3upoBaTh (PM3UUECKUE MPOLIECCH! U ABACHUS, MCTIONb3Ysl (DUSMUCCKUE 3aKOHBI U
NpUHLMIBE 3akoH OMma, 3aKOHBI MOCIEAOBATENBHOTO M MAPALIEIBHOTO COSIMHEHUA
MPOBOIHUKOB, 3aKOH Jlxoyist — JIeHua, 3aKOH 3JICKTPOMATHUTHOM MHIYKLIMM, 3aKOH
NPSMOIMHEHHOTO PACMPOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHHMs CBETA, 3aKOHBI
MPETOMIICHHSI CBETA, YpaBHECHUC JUHmITCHHA 111 (PoTod((hekTa, 3aKOH COXPAHCHMUS
IHEPIUM, 3aKOH COXPAHECHHA MMITYIIBCA, 3aKOH COXPAHEHMs IEKTPHYECKOTO 3apsaa,
3aKOH COXPAHCHMs MAacCOBOTO YHMCHIa, MOCTynarhl bopa, 3akOH pPaaMOaKTMBHOTO
pacmaza; Tpd  OTOM  pa3nM¥arh CJIOBCCHYIO (DOPMYJIIMPOBKY 3aKOHa, €ro
MaTeMaTHUECKOE BBIPAKEHHUE M YCIOBHsI (TPaHULpBL, 001aCTH) IPUMEHUMOCTH

11.7

OnpenensTs HANPaBICHUE BEKTOPA MHIYKLIMH MArHUTHOTO TOJIS IPOBOIHUKA C TOKOM,
cunbl Ammiepa v cunbl Jloperia

11.8

CTpOouTh U OIMUCHIBATH H300PAKCHUE, CO31aBACMOC TUTOCKUM 3CPKATIOM, TOHKOM JIMH30M

11,9

BrImonHATh 3KCIIEPUMEHTBI TIO MCCICAOBAHMIO (DM3MYECKMX SIBICHHH M TIPOLIECCOB C
HCIIOJI30BAHUCM TMPSMBIX M KOCBGHHBIX W3MCPCHUM, IpU 3TOM (hOpPMYIMPOBATH




Kon

NnpoBepsieMoro
pe3yJbTara

IIpoBepsiembie npeAMETHDBIE Pe3yJIbTATbI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeaHero 001mero 00pa3oBaHus

npobnemy (3amauy) W rUroTe3y v4eOHOro sKCrmepvMEHTa, COOMpaTh YCTAHOBKY M3
TPCI0KCHHOTO 000PY,J0BAHUSL, IPOBOUTh OIBIT U (JOPMYIUPOBATH BHIBOIBI

11.

10

OCyIecTBIATh TPSIMBIE W KOCBEHHBIC M3MEPCHMs (DM3MMECKHMX BEIHYHMH, TPH 3TOM
BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MECPCHHSI M HCIO/Ib30BATH H3BECTHBIC MCTO/BI
OLICHKH ITOTPEITHOCTCH M3MEPCHUH

11.

11

HccnenoBarh 3aBUCHMOCTH  (PU3HMMECKMX BCIIMYMH C  HCIMOJIB30BAHMEM  IPSIMBIX
M3MCPCHHUI, TP STOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh DE3YIIbTAThI
TOJIYYCHHOM 3aBUCHMOCTHU (DM3UYECKMX BEJIMYMH B BUAC Tabauu U rpadMkos, aeaarh
BBIBOIbI 110 PE3YIbTATaAM MCCICAOBAHMA

11.

12

Cobmrogars npasuia 6¢30MacHOro TPy1a MPU MPOBEICHUN UCC/ICIOBAHUM B paMKax
V4eOHOr0 IKCTIEPUMEHTA, YUCOHO -UCCICI0BATEIBCKOM M MIPOSKTHOM ACATEIBHOCTH C
KCIIOIb30BAHHEM M3MEPHUTEIbHBIX YCTPOMCTB M 1ad0PaTOPHOTO 000PYI0BAHMS

11.

Pemiate pacuéTtHeic 3amauM C SBHO 3aJaHHON (DU3HUYECKOM MOMJCNBIO, HCTIONB3YS
(pmsmeckre 3aKOHBI M MPHHLMIBL, HA OCHOBE aHAIM3a YCIOBMA 3agavd BbIOMpATh
(PU3HUUYECKYIO MOJEIb, BBIACIIATH (DU3HUCCKHUE BEIIUYUHBL U (JOPMYIIBL, HEOOXOAMMBIC U151
e pEIICHM, MPOBOAMTh PACUEThl M OLECHUBATh PEANbHOCTH TMOMYYCHHOTO 3HAYCHMs
(hU3HUICCKOM BETHMUMHBI

11.

14

PemaTh kauecTBeHHBIC 3a1a4K; BHICTPAMBATh JIOTHYCCKH HETIPOTHBOPEUMBYIO LICTIOUYKY
PacCyKACHUMA C ONOPOM HA M3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH M (DH3HUCCKHC
SIBIICHUSA

11.

Hcronb3oBate Mpu peLICHMM YHCOHBIX 334a4 COBPCMCHHBIC HMH()OPMALIMOHHBIC
TCXHOIIOTHMH TS TIOMCKA, CTPYKTYPUPOBAHHS, HWHTCPIPETALMKM W MPEACTABICHHS
VucOHOM M HayYHO-TOIY IIPHOM HH()OPMALMH, NOTYYCHHOM M3 PA3THYHBIX HCTOYHUKOB,
KPUTHYCCKU aHATU3UPOBATH IOJTYIACMYIO HH(OPMALHEO

11.

16

00BACHATH MPUHIMITBI JNCUCTBUS MallrH, ﬂpHGOpOB U TCXHHUYUCCKHX }’CT‘pOﬁCTBL
pasmiarb YCIOBHs HX 0C30IMacHOr0 UCITO/TE30BAHUS B MOBCEIHCBHOM JKU3HU

11.

17

[TpuBOAMTL MPMMEPHI BKJIa4a POCCHMCKMX M 3apYOEKHBIX YUEHBIX-(DM3MKOB B Pa3BUTHE
HAykH, B OOBSCHCHUC TMPOLICCCOB OKPYKAIOLICTO MHPA, B PA3BUTHC TCXHHUKU U
TEXHOJOTHH

11.

18

Ucrons30BaTh TEOPETUUCCKHUE 3HAHMS MO (PU3UKC B TOBCCAHCBHOM IKM3HH IS
ofecrieueHust OC30MacHOCTH TMpPM  OOpamICHHM ¢ MPUOOPaMH M TEXHHUYCCKUMM
VCTPOUCTBAMM, TSI COXPAHCHHS 310POBbS M COOIIOACHHS HOPM HKOJIOrHYCCKOrO
MOBEACHUs B OKPYKAIOILEH cpese

11.

19

PaboTarth B rpyIiric C BBIMOTHCHUCM Pas/IMYHBIX COLMATLHBIX POJICH, IUIAaHUPOBATH PadOTY
TPYIIBL, PALMOHATHHO PacmpeaciaTh OOM3aHHOCTH W IUIAHMPOBATh ACATCABHOCTH B
HECCTAHIAPTHBIX CUTYaLMsX, aJCKBAaTHO OLICHMBATh BKIAJ KaKIOIO0 M3 YYaCTHUKOB
TPYIIIBI B PEHICHHUE PACCMAaTPHBACMOM MPOOICMBI

IMPOBEPSIEMBIE SJIEMEHTBI COAEPKAHUSA

10 KUIACC




Kon
pa3gena

Kon
npoBepsieMoro
JIeMEeHTa

HpOBepﬂeMble JEMEHTDbI COACPRAHUSA

OU3UKA U METOJIbI HAYYHOTI'O [TO3HAHU A

1.1

@usuka — Hayka 0 rpupoic. HayyHbic METOBI MOZHAHUS OKPYKAIOLICTO
mupa. Poiib SKCEpUMEHTa U TCOPUM B MPOLECCE IMO3ZHAHHUS TPUPOIbI,
DKCTICPUMEHT B (DH3HKE

1.2

MogenvpoBanue pu3uIeCKHX sBICHMH U mpoueccoB. HayuHbie rumoTess
Ou3nyeckre 3aKOHBI W TCOPHH. | PAHHULBI TIPUMEHHMMOCTH (DH3HMECKHX]
3axoHOB. [IpuHumn coorsercTBHA. Postb 1 MecTo (pusuku B (hopMupoBaHUH
COBPEMCHHOM HAYYHOM KapTHHBI MWPA, B TPAKTHYCCKOH ACATCIBHOCTH
JIHOJICH

MEXAHHWKA

2:1

KMHEMATHKA

2.1.1

MGXGHH‘ICCKOC JABUKCHUC. OTHOCMTeanOCTb MCXAHHUUYCCKOI'0 ABHKCHMS.
Cucrema otcuéra. TpaexTopus

[Tepememenue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBCHHAS CKOPOCTB)
Y YCKODESHHE MAaTEePHATbHOW TOUYKH, UX MPOSKLIMH Ha OCH CUCTEMBI KOOP-
quHaT. CII0/KECHHUE MEPEMEILCHUM U CIIOKECHUE CKOPOCTEH

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TIPAMOIMHEHHOE aBwkeHue. [ padumku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, VCKOPCHUs, NMYTH U MCPEMCLICHUS
MaTepHaIbHOM TOUKH OT BPEMEHH

CBo6ogHoe nageHUe. Y CKOPECHHUE CBOOOTHOTO MaiCHUS

KpusonuneiiHoe aswikeHue. PaBHOMEPHOE ABWKCHUEC MATEPUATBHOM TOY-
KM MO0 OKPYKHOCTH. YTIOBas CKOPOCThb, JMHEHHAas CKopocTh. [lepwox
u yactoTta. LlenTtpocTpemurensHoe yckopeHue

TexHUYECKHE YCTPOMCTBA: CIMAOMETP, MABKCHHE CHApsIOB, LETHBIC
W PEMEHHBIC TIepeIaqyu

[Mpaktuueckue padoTel. M3mepenne mrHoBenHoOM cropocTtH. Mccmemo-
BAHUC COOTHOIICHUS MEXKIY MyTSIMH, IMPOHJICHHBIMU TEJIOM 3 I0CJICI0BA-
TEJILHBIC PABHbIC MPOMEIKYTKH BPEMEHU IPU PAaBHOYCKOPCHHOM JBWKCHUU
C Ha4YaIbHOM CKOPOCTBHIO, PaBHOM Hymr0. M3yueHue ABWKEHMs ILapuKa B
BS3KOM  JKMIKOCTH.  M3yucHue  JBWKCHUSA  Tela,  OPOIICHHOTO
TOPHU30HTATBHO

22

JUHAMUKA

221

[TpuHumn  otHocutensHocTd  [ammnes. [lepseiii  3akon  HeroToHa.
WnepumanbHeie cUCTEMBI OTCUETA

222

Macca tena. Cuna. [TpuHimn cyneprnosuimm cun

223

Bropo#t 3akon HeroToHa 118 MaTepHaIbHOM TOYKM B HHEPLIAATBHOM
cucteme orcuéra (MCO). Tperumii 3akon HeroToHa amsi matepuanbHBIX
TOUCK

224

3akon BcemupHoro TsaroteHus. Cuna mokectn. [lepsas kocmuueckas
ckopocTs. Bec Tena

2.2.35

Cuna ynpyroctu. 3akon ['yka




Kon

KOll npoBepsaemMoro HpOBepﬂeMble JEMEHTDbI COACPRAHUSA
PEIESA 3JIeMeHTa
Cuna tpenust. Cyxoe TpeHue. Cuia TPeHUs! CKOIBKCHUS M CHIa TPCHUS
2.2.6 nokost. KoapmumenT tperns. Cvna CONpOTHBICHMS NPU ABHWKEHHUM TETa
B )KMIAKOCTH WIH rase
22.7 [TocTymaTensHOE 1 BpPAATEIbHOE ABMKCHHE aOCOMFOTHO TBEPAOTO TeIa
)98 MoOMEHT CHIBI OTHOCHUTEIBHO OCH BpawmeHus. [lneuo cumbl YcnoBus
o paBHoBecHs TBEpaoro Tena 8 UCO
229 TexHuueckre yYCTPOMCTBA: MOAWIMITHUKK, ABMKCHHE HMCKYCCTBEHHBIX
o CITyTHHKOB
[Tpaktrueckue paboter. Usyuenue aBwkeHmsi Opycka MO HAKIOHHOM
IIOCKOCTH 101 ACUCTBUEM HECKOIBKMX CHIL. icene10BaHue 3aBUCUMOCTH
2210 CHJI YIIPYTOCTH, BOSHUKAIOIIKX B AC(POPMUPYCSMOM MPYIKHUHE U PE3UHOBOM
obpasue, ot BenuumHbl WX gedopmauwmu. Mccnemosanuwe ycmoswi
paBHOBECHS TBEPIOTO TE/1A, UMCIOIIETO OCh BPAILCHUS
3AKOHbI COXPAHEHW B MEXAHUKE
231 WnMrybe MaTepuanIbHOM TOUKY, CUCTEMbI MATEPHATBHBIX TOUCK. MMITyibe
o CHIIBI M M3MEHEHHE MMITyIbCa TEIa
232 3akon coxpancuust umryasca B MCO. PeakTiUBHOC ABHKCHHC
233 PaboTa crsl
234 MoHoCTh CHITBI
)35 Kunernueckas JHEPIrHs MaTepUaIbLHOU TOUKH. Teopema
0 KMHETHYECKOM YHEPTrUH
[MorenumansHas sueprus. [loTeHumansHas sHeprusi ynpyro aedopmu-
23 23.6 POBaHHOM mpyskuHbL [loTeHUManbHAsI SHEPTUs Teaa BOIM3M MOBEPXHOCTH
3emnu
[MoTeHUManbHBIC W HEMOTCHUMANbHbIC  cwibl.  CBsisb  paboTsl
2.3.7 HCTIOTCHLMAIbHBIX CWI ¢ M3MCHCHUEM MCXAHUYCCKOM IHCPIUM CHUCTCMBbI
Ten. 3aKOH COXPAHEHHsI MEXAHMYECKOM dHEPTHH
238 VYrpyrue v Heynpyrue CTOTKHOBCHHS
3.9 TeXHUYCCKUE YCTPOHCTBA: ABWKCHHUE PAKET, BOJOMET, KOTICP, TIPYIKHHHBIN
o MHUCTONET
[Mpaktuueckue padoTsl. U3yucHuUe CBsI3H CKOPOCTCH TEII NP HEYIIPYrOM
2.3.10 vaape. UccnenoBanme cBs3u paboThl CHITBI C M3MEHEHHMEM MEXAHUMECKOM
JHEPTHHU TEIIA
3 MOJIEKYJISIPHASA ®U3UKA 1 TEPMOJAMHAMKWKA
OCHOBBI MOJIEKY JIIPHO-KUHETUYECKOU TEOPUHU
OCHOBHBIC TIOJIOKCHHUS MOJCKYISIPHO-KMHETHUCCKON Teopuu. BpoyHOB-
3.1.1 ckoe apwxenue. Juddysua. Xapakrep ABwKeHHs M B3aUMOASHCTBHS Hac-
3.1 THL| BEILIECTBA
312 Mogenu CTpOCHMs Tra30B, KHUAKOCTEH M TBEPABIX TET M OOBIACHEHHE
o CBOMCTB BELICCTBA HA OCHOBE ATUX MOJE/ICH
3.13 Macca monexyn. Konmvmaectso semectsa. [ToctosHuas Aporagpo
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314 Ternosoe pasHosecue. Temrepatypa u e6 usmepenue. Lllkana remneparyp
o Llenbcus
315 Mogens uacansHoro raza. OCHOBHOC YPaBHCHUC MOJICKYJISAPHO-KUHCTH-
YECKOH TCOPHH HUACATHHOTO ras3a
316 AGcomoTHas TemriepaTypa Kak MEpa CPEIHCH KMHETHYCCKOM JHCPruM
o TEIIOBOTO ABMWKEHMs yacTuiy rasa. [lkana temnepatyp Kenberuna
3:.1.7 Vpaeuenne Knanetipona — Menaeneesa. 3akou ansrona
318 lazoBbic 3aKkOHBL M30MpouECcChl B MICATBHOM Trase C TMOCTOSHHBIM
o KOJMYECTBOM BEILECTBA: M30TEPMA, M30X0pa, u3obapa
3.19 TeXHUUCCKHUE YCTPOUCTBA: TEPMOMETP, DapoMeTp
[MpakTuucckue padoTsl. M3mepeHue Maccs! BO3AyXa B KIACCHOM KOMHATE.
3.1.10 HccnenoBanue — 3aBUCHMMOCTH  MEXKAY  MMAapaMeTpaMHM  COCTOSHMS
Pa3peIKCHHOTO rasa
OCHOBbI TEPMOJJUHAMUWKHA
321 TepmoauHamuueckast cHUcTEMA. BHyTpeHHsIs HEPruUst
o TEPMO AMHAMHUYCCKOM CHCTEMBI M CIIOCOOBI €€ M3MEHEHHMS
327 KonuuectBo Termorsl ¥ padora. BHYTPCHHSI DHEPrust OJHOATOMHOIO
o WICATBHOTO rasa
Buael Temmonepesauu: TCIUIONPOBOAHOCTh, KOHBEKLIWS, H3IY4CHHE.
323 TennoémkocTh Tena. Y aenbHas TEIUIOEMKOCTh BemecTBa. Pacuér komm-
YECTBA TEIVIOTHI NIPH TEIUIONEPE JaUe
[lepBbiii  3akOH TepMOAMHAMMKM. [IpMMEHEHHME TIEPBOrO  3aKOHA
) 324 TCPMOAMHAMMKHM K m3ompoueccaM. [ paduueckas unrepnperauys padoThl
' rasa
Teroseie  Mamwmuel,  [IpUHIMNBI  AGUCTBUS  TCIUIOBBIX — MAILUH,
325 IlpeobpasoBanus 3HEprud B TEIUIOBHIX MammHax. Koaduument
£ nioniezHoro acvcteus (nanee — KITMT) terosoii mammusl. Luka Kapuo u
ero KITJ1
396 Bropoit 3akon TepmoauHamuky. HeoOpaTuMocTs nporieccos B Npupo.e.
0 TennoBbie ABUraTey. IKOIOTHYECKHE MPOOICMBI TCIUIOIHEPTE THUKHA
327 TexHUYCCKUE YCTPOMCTBA: ABUraTC/Ib BHYTPCHHETO CrOpaHus, OBITOBOM
o XOTIOIUTBHUK, KOHIMULIMOHED
328 [TpakTryeckue padots. M3mepenue yaenbHOM TEmTOEMKOCTH
ATPETATHBIE COCTOAHMA BEIIECBA. ®A30BBIE ITEPEXO/IBI
331 [TapooGpasoBanre u koHacHcauws. Mcmapenue u kurienue. Y aenpHast Te-
UI0Ta MapooOpa3oBanms. 3aBUCHMOCTD TEMIIEPATYPhI KHUIICHHS OT JaBICHHSI
33.2 AGCOMOTHAs U OTHOCUTEIbHAs BAAKHOCTD BO3ayxa. HackimeHHb# map
33 333 Teépmoe Ttemo. Kpucramimueckue u amopdubie Tena. AHM30TPOIHS
o cBoMCcTB KpucTamioB. Kuakue kpuctanabl. COBPEMEHHBIC MaTEPHATIbI
334 [lnaBicHMEC W KPHUCTA/UIM3ALMs. YJACIbHAs TCIUIOTA IUIABJICHUSL
o Cy6amvarms
335 VYpaeuenue TeruoBoro GanaHca
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TexHUYECKUE VYCTPOUCTBA: TUTPOMETP M IICHUXPOMETP, KaIOPUMETP,
33.6 TEXHOIOTHM TIONYYCHHSI COBPEMEHHBIX MAaTCPHAIOB, B TOM YHCIIE
HAHOMATEPHAIOB, M HAHOTCXHOJIOTHHA
33.7 [MpaxkTrieckue paboter. UsMepenue BIaXHOCTH BO3ayXa
4 DJEKTPOAMHAMUKA
SJIEKTPOCTATUKA
4.1.1 DnexTpusaLms Tel1. DIICKTPUICCKUH 3apsia. [IBa BHIa 3ICKTPUUYCCKUX 3aPsI0B
412 [TpoBOAHMKH, AMIICKTPHUKH M TOIYIPOBOHUKH
413 3aKOH COXPaHCHMS HJICKTPHUUCCKOrO 3apsiaa
414 Bszaumo aeticteue 3apsa0B. 3akon Kyrnona
415 dnextpuieckoe none. HampsokénraocTs amexTpuyeckoro noss. [IpuHimn
cyreprio3uuuy, JIMHUKM HANPsHKEHHOCTH 3ICKTPHUUCCKOTO OIS
416 Pabora cun anexrpocratuueckoro mons. [loreHumwan.  PasHocTs
4.1 MOTCHLWAJIOB
7 ITpOBOAHMKM U AMIICKTPUKH B IOCTOSIHHOM 3JICKTPHYECKOM roje. Ju-
L 3MEKTPHUUYECKAA TPOHULIAEMOCTD
418 Onexrpoémrocts. KonacHcaTtop. DNEKTPOEMKOCTh IUIOCKOTO KOHICH-
caTopa. DHEPrus 3apsDKEHHOTO KOHIEHCaTopa
TexHUYECKUE YCTPOUCTBA: AICKTPOCKOIL, SJICKTPOMETP, ICKTPOCTATHUYCC-
4.1.9 Kas 3aI0MTa, 3a3€MJICHHE 3IEKTPOTPHOOPOB, KOHACHCATOP, KCEPOKC,
CTPYMHBIU NPUHTEP
4.1.10 [MpakTryeckue padoTsr. M3mMepenue 21eKTpoEMKOCTH KOHACHCATopa
[TOCTOSHHBIN SNEKTPUYECKHUM TOK. TOKH B PA3JIMYHBIX CPEJIAX
421 YenoBust CyIECTBOBaHMS MOCTOSHHOTO AIEKTPHMECKOT0 ToKa. McTounHukm
Toka. Cwa Toka. [TocTosHHbIHM TOK
422 Hanpsoxenwe. 3akon Oma uist y4acTka Lieni
423 DASKTPUIECKOE COTPOTHBICHHE. Y ACTBHOE COMPOTUBICHHUE BEILIECTBA
424 [TocnenoBarensHoOE, NapajuIcIbHOC, CMEIIAHHOE COCAMHCHUC
NPOBOIHMKOB
425 PaGota snextpuueckoro Toka. 3akoH Jxoyms — Jlenua
426 MOMWHOCTH 3MCKTPUICCKOrO TOKA
42 anekTpoaBwkymas cuna (zamee — DJ1C) u BHyTpeHHEE COMPOTHBICHHE
427 UCTOYHMKA TOKA. 3akoH Oma J1s MOJTHOM (3aMKHYTOM) 3JICKTPUUCCKOM
uerm. KopoTkoe 3aMbikanue
428 DNEKTPOHHASL MPOBOJIUMOCTh TBEPIBIX METALIOB. 3aBUCHUMOCTH COIPO-
THBIICHH METAIIOB OT TeMrieparypsl. CBEpXIPOBOAMMOCTb
429 DAEKTPUIECKHH TOK B BakyyMe. CBOMCTBA 31IEKTPOHHBIX TTYYKOB
[Monymposoaruky.  CoOCTBCHHAsET WM INPUMECHAsA  MPOBOJUMOCTH
4.2.10 nonynpoBoauukoB.  Ceorictea p-n mepexoaa.  [lomympoBoaHukoBbie
PUOOPLI
4211 DACKTPUHMECKHHA TOK B 3JCKTPOIUTAX. DICKTPOIMTHYCCKAs AUCCOLIMALISL

Onexrponus
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JnexTpuucckuii Tok B raszax. CaMOCTOSATCIbHBIM M HECAMOCTOSTC/IbHBIH

$2.12 paspaa. Pasmuunbie TUIBI CAMOCTOSATENBHOTO paspsaa. Monuua. [Tnasma
TexHUYECKUE YCTPOMCTBA: aMIICPMETP, BOJILTMETpP, PEOCTAT, UCTOYHUKH

4213 TOKA, 3MCKTPOHATPEBATEIBHBIC MPHUOOPHI, SIEKTPOOCBETUTEIBHBIC TPH-
GOpbI, TEPMOMETD COTMPOTHUBICHHUS, BAKYYMHBIM JHOJ, TEPMHUCTOPHI M
(hOTOPE3UCTOPBL, MOIYIIPOBOAHUKOBBIN THO, ralbBAHUKA
[IpaxTuucckue padoTsl. M3yueHHEe CMEIIAHHOTO COCIMHCHHS PE3UCTOPOB.

4.2.14 Usmepenne DJIC ucTouHMKA TOKAa M €r0 BHYTPEHHETO COMPOTHBIICHWUIL.
Habmro aerue snextponusa

11 KJIACC
Kon Kon
pazaena nposepsaemMoro HpOBepfleMble 3JIEMEHTDI COAEPRAHHSA
3JIEeMEeHTa
4 JIEKTPOJAMHAMUKA
MATHUWUTHOE TTOJIE. DJIEKTPOMATHUTHAS UHAYKLIWA

43.1 ITocTostHHbIC MarHuThl. B3anMoAeHCTBUE MOCTOSIHHBIX MarHUTOB
MaruurHoe mone. Bekrop MarHutHOM wHmykuwd. [Ipunuun cynep-

43.2 nosvupy. JluHuu MarHuTHOM wHAykumu. KapTuna TUHMIE MarHUTHOM
MHIYKLMH [TOJTSI TIOCTOSIHHBIX MarHMTOB
MaruuTHOE mosne MpoBOAHMKA ¢ TOKOM. KapTHHA TMHMIA 1OMIsT JTTHHHOTO

433 MPAMOTrO MPOBOIHMKA M 3aMKHYTOTO KObLICBOTO MPOBOAHMKA, KATYIIKH
¢ Tokom. OreiT Dperena. BsaumoaeicTsie npoBOIHUKOB C TOKOM

434 Cuna Ammepa, €€ MOIy b M HAMPaBICHUE

435 Cuna Jlopenua, eé moaynb W HampapieHue. JBWwKeHME 3aps/KEHHON
YACTHLBI B OJHOPOIHOM MarHMTHOM riosie. Pabora cuist JlopeHua

43 4.3.6 SIBcHUE TCKTPOMATHUTHON MHIY KWK

43.7 [ToTok BEeKTOpa MArHWUTHON MHIYKLIAK

43.8 OJC vraykimm. 3aK0H 3ICKTPOMArHUTHOM uHAyKLmu apazes

43.9 Buxpesoe anexrpuucckoe mone. IOJJC MHAYKLIMM B IPOBOJHHKC,
JBIKYILEMCS MOCTYTIATEIBHO B OJHOPOJHOM MAarHHUTHOM I0JIC

4.3.10 IlpaBuno JleHua

43.11 WnayxTusHOCTh. fABnenue camonsaykimu. D/C camMonHayKLmm

43.12 DHEPrusi MarHMTHOTO TIOITSI KATYLIKH C TOKOM

4.3.13 DNEKTPOMArHUTHOE T10JIC
TexXHMUECKUE — YCTPOMCTBA: MOCTOSIHHBIC — MATHUTBL,  AJICKTPOMArHUTHI,

43.14

SJICKTPOABUTaTC/Ib, YCKOPUTC/IM 3JJICMCHTAPHBIX YaCTHL, HHIYKIUOHHAA
ncyb
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I[Mpaxtuueckue padoTsl. 3yueHHE MArHUTHOTO IMOJISI KATYIUKH C TOKOM.

43.15 UccnenoBanne AeHCTBUA TOCTOSHHOTO MArHWTA Ha PAaMKY C TOKOM.
WccenenoBanue sSBICHUS SICKTPOMATHHTHOM HHIY KLIAH

5 KOJIEBAHW A U BOJIHBI
MEXAHWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU

511 KonebarensHas cucrema. CBoOozmbie koneOanus [ apmoHuucckue
konebanwms. [Teproa, yacroTa, ammuryaa u (pasa konedaHmi

3.1.2 IIpy:xuHHBI MasTHUK. MaTeMaTHYCCKUM MasSTHUK

513 YpaBHeHUE FapMOHHYCCKUX KOJICOaHUIM. Kunemaruueckoe
Y AMHAMHYCCKOE OTMTHUCAHUE KOIeOATEIbHOTO ABHKCHHUS
[IpeBpamicHUE HHECPrUM TMPU TFAPMOHMYECKUMX KoncOaHusx. CBasb

5.1.4 AMILUTUTY bl KOICOAHMI HCXOAHOM BEITMMHMHBI C AMILTUTY AaMH KOteOaHH
€€ CKOPOCTH U YCKOPCHHUS
Konebarenbhbiii koHTYp. CBOOOAHBIC 37EKTPOMArHMTHBIC KOJIEOaHMs B

5.1.5 MICATBHOM KOJIC0ATEIbHOM KOHTYPE. AHATOIHs MEHKIY MCXaHUICCKUMHU
¥ 3JICKTPOMArHUTHBIMU KonteOanussmu. @opmyna TomcoHa

5:1.:6 3aKOH COXPAHCHUS SHCPTHUU B HICATBHOM KOJICOATCIILHOM KOHTYPE

51 517 BoiHy:kaeHHbie MexaHuueckue kKomeOanus. Pesonanc. PesonHaHcHas

KpuBas. BBIHY K ICHHBIC YICKTPOMArHUTHBIC KOJICOaHMSL.

5.18 TTepemennbiii Tok, CHHYCOUAATBHBIN MICPEMCHHBIH TOK.

519 MomHOCTB MEPEeMEHHOTO TOKA. AMITTUTY AHOES U ACHCTBYIOILECE 3HAYCHHC
CHJIBI TOKA U HAIPSKCHUS
Tpaucdopmarop. [lpomssoacTo, mepexaua M TMOTPEOICHHE AHICKTPH-

5110 YECKOM  JHCPruM. DKOJOTMYCCKHUE PUCKM TPH  NPOU3BOICTBE
ANEKTPUMECKOM 3Heprun. KymbTypa MCronb30BaHMs 3ICKTPOIHEPTHH B
TIOBCEIHECBHOM JKM3HHU

5111 Texuuueckue yCTpOHCTBA: ceHeMOorpad), MeKTPHUECKHUM 3BOHOK, JTHHHH
ANEKTPONCPE 1Ay
[Mpaktuueckue padotsl. MccnenoBanue 3aBHCHMOCTH TMEPHOAA MAbIX

5112 KojicOaHuMit rpy3a Ha HUTH OT JJTMHBI HUTH U Macchl rpysa. Mcenenosanume
MEPEeMEHHOTO TOKAa B LCMHA M3 TOCICAOBATENBHO COEIMHEHHBIX
KOHICHCATOPA, KATYLIKH W PE3UCTOPa

MEXAHWYECKHUWE U 3JIEKTPOMATHUTHBIE BOJIHBI

591 MexaHuueckue BOIHBI, yCaoBusi pacnipocTpaHenus. [lepuoa. Cxopocts
PacrpoCTPAHCHUS U JUTHHA BOJIHBL [1OTIEPEYHBIC U MPOI0IBHBIC BOJIHBI

5.2 Unrepdepenuust u audpakims MCXaHHUYECKHUX BOJIH

5 3eyk. Cxopocts 3Byka. [ pomkocTs 3Byka. Beicota Tona. TemOp 3Byka

3.2 DNEeKTPOMArHUTHBIC BOJHBL Y CIOBHS M3IYUCHMS 3IEKTPOMArHUTHBIX

524 BonH. Bzammuas opuenTaums BekTopoB E, B u v B amekrpoMarHuTHOM
BOJIHE B BAKYYMC
CpoMcTBA  IJICKTPOMATrHUTHBIX  BOJIH: OTPAKCHUC,  MPCIOMICHHUC,

5.2.5 MOJISIPU3ALMS, aupaxuus, unTepQepeHLmsL. CxopocTb

BICKTPOMArHMTHBIX BOIH
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526 [Ikana 31CKTPOMArHUTHBIX BOJH. [IpUMEHEHME 3NIEKTPOMArHUTHBIX
BOJIH B TEXHHMKE M OBITY
597 [puHLMTTBEL PaIUOCBsI3U u TCJICBUICHHUSL. Paavonokams.
DIEeKTPOMArHUTHOE 3arPs3HEHME OKPYIKAFOLIECH CPe bl
TexHuueckue YCTPOUCTBA: MY3bIKAJIbHBIC UHCTPYMCHTBI,
528 VIBTPa3BYKOBas JUHATHOCTMKA B TEXHMKE M MEIOMLMHE, pazaap,
PaIHONPUEMHHUK, TEICBU30p, aHTeHHa, Teacdon, CBU-neus
OITTUKA
531 [IpsavonuHEeHHOE pacnpoCTPaHCHUE CBETAa B OJHOPOAHOM cpere. Jlyu
cBeTa
532 OTtpakeHue CBETA, 3aKOHBI OTPAKEHUA CBETA, [10CTpOCHHE U300p@KCHHIA B
TUIOCKOM 3ePKaTic
533 TperiomieHue cBeTa. 3aKoHbI NPEIOMICHUs CBeTa. AGCOMIOTHBIN MOKa3aTelb
TIPEITOMICHUA
534 [NonHoe BHyTpeHHee oTpakeHue. [IpeaembHbIi yroa MOTHOro BHYTPEHHETO
OTPAKCHMS
535 Jucniepcus ceeta. Cnoskubii coctas Gemoro ceera. Liser
Cobuparomye u pacceusaromue auH3bL Toukas nunza. QokycHoe pac-
536 CTOSIHME M OTITHYECKAs CHIa TOHKOM nmuH3bI. [locTpoeHue nsobpaxkeHmit
B COOMPAIOIIMX W PacCeMBAOMMX JIMH3aX. QOpMYIa TOHKOH JIMH3BL
53 VBenuucHUe, 1aBacMOC JTMH30M
5.3.7 IIpeesns! NMPUMEHHUMOCTH FEOMETPUUCCKOM OTTTUKH
HUurepepermss  ceeta.  KorepeHTHble — MCTOYHMKM. Y CIOBHS
538 HAOTIOACHUST MaKCHMYMOB M MHHMMYMOB B HMHTEP()CPCHLIHMOHHOM
KapTHHE OT ABYX CHH(a3HBIX KOTCPEHTHBIX HCTOYHHUKOB
Hudpaxups csera. JudpakuponHas pemérka. YCIOBUE HaOIIOICHUS
5.3.9 TTaBHBIX MAKCHMYMOB TPH MAaJCHUM MOHOXPOMAaTHMECKOTO CBETa Ha
JU(PPAKLMOHHYIO PEIIETKY
5.3.10 [Monspusaimsa ceeTa
TexHuueckne yCTpPOMCTBA: OUKH, Iyma, (poToarmapar, MpOSKLMOHHBIH
53.11 arrapar, MUKPOCKOII, TE/ICCKOI, BOJIOKOHHAsI OINTHKA, AU()PAKLIMOHHAS
peméTKa, noasIpou
[lpakTiueckue  pabotel. M3mepeHue — mokasarenss — MPEIOMIICHUSL
5.3.12 UccnenoBanue cBoMcTB u3o0pamenuit B numHzax. HaOmozexue
JUCTICPCUH CBETA
JIEMEHTBI CIIELIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
['paHMLIBI MPUMEHMMOCTH KIACCHMECKOW MeXaHUKH. [locTynaTel Teopum
6.1 OTHOCHTEIIbHOCTH: HHBAPHAHTHOCTH MOJAY/ISI CKOPOCTH CBETA B BAKYVMC,
6 MIPUHLIMIT OTHOCHTENBHOCTH DUHIITCHHA
6.2 OTHOCHTEIBHOCT OJHOBPEMCHHOCTH. 3aMCIJICHHC BPEMCHHM W COKpa-
ICHHUC JTHHBI
6.3 DHEprust ¥ UMITYJILC CBOOO THOM YaCTHULIBI
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6.4 CBs13b MacChl ¢ PHEPTHCH U MMITYIbCOM CBOOOJHOM YacTULBL. DHEPrHst
MOKOSI CBOOO JHOM YaCTHLII
7 KBAHTOBA ®U3UKA
3JIEMEHTHI KBAHTOBOM OIITUKH
711 ®ortonbr. Popmyna [lnanka cBs3u sHeprum (POTOHA C €r0 YaCTOTOM.
DHEeprust U UMIYJILC (JOTOHA
712 Otkperruie u uccnenosanue (poroadpexra. Ombrter A, Cronerosa.
3axoHs! (hoTodphexra
7.1 713 Vpasuenue DunmreiHa 1 porodpdexra. «Kpachas rpanuua» ¢oro-
a(pdexra
7.1.4 Jasnenue ceera. Onwrrel [1.H. JleGenepa
7.1.5 XUMHUCCKOE ACHCTBHE CBETA
716 Texuuueckue yeTporcTaa: (JOTOMEMEHT, (JOTOAATUMK, COMHEYHas OaTa-
pesi, CBETOIUON,
CTPOEHUE ATOMA
791 Mogaens aroma Tomcona. Onsrrst Pesepdopaa ro uccneaosaHuo
crpocHus aroma. [lnaHerapHas Moaenb aroma
[Moctynatsr Bopa. Usnyuenue u norionieHue (JOTOHOB IPU NEPEX0IC
7.2.2 aToMa C OJHOTO VPOBH: PHEpruM Ha apyrou. Buawl cnektpos. Criektp
VPOBHEH 3HEPTHH aTOMa BOAOPOAA
7.2 723 Bonnosbie cBoricTea yactul, Bonusr e Bpoins. KoprniyekymspHo-Bo-
HOBOU ayanusM. Ju)pakuus 31CKTPOHOB Ha KPUCTALIAX
794 CroHTaHHOE M BBIHYKACHHOEC M3IYYCHHE. YCTPOMCTBO W TPHHLIMI
paboTsl nasepa
795 TexHuueckue yCTPOKCTBA: CIIEKTPaIbHBIM aHAIHM3 (CIIEKTPOCKOTT), J1a3ep,
KBAHTOBBIM KOMITHIOTCP
7.2.6 [TpakTrueckue padoTel. Habmoaenue auneiuaToro cnekrpa
ATOMHOE AJ1PO
7.3:1 MeTo ab! HAOIFOACHUS U PETUCTPALIMM DJICMCHTAPHBIX YaCTHLL
OTtkpeiTie pagnoakTrBHOCTH. OmbiTer Pesepdopaa mo onpeaenexuro co-
7.3.2 craBa pazuoaktuBHoro wusmyuchus. Csoiictsa anba-, Ocra-, ramma-
v3nyucHUsL. BiusHUe pagHoakTUBHOCTH HA KUBBIC OPTraHHU3MbI
733 OrtkpsrTre npoToHa U HeitpoHa, Hyknonsas Mo aems siapa [eiisenbepra —
Wsanenxko. 3apsia siapa. MaccoBoe umcno siapa. Mzoromsrn
7.3 734 Anbda-pacrnian. DICKTPOHHBIN M MO3UTPOHHBIM OcTa-pacran. [amma-
M3Ty4CHHE. 3aKOH PATMOAKTHBHOTO Pacmajaa
735 DHeprus CBsI3M HYKJIOHOB B siape. S aepsie cuibl. JledekT Maces! siapa
7.3.6 S nepusie peakimu. JleneHue U CUHTES sIep
737 S nepubiii peaktop. Tepmosinepusiii cuntes. [IpoGneMsr M mepCrieKTUBBI
SACPHOM SHEPICTHKU, DKOIOIHYCCKHUC aCTICKThI SICPHOM YHCPICTHUKU
738 OnemeHTapHbie vacTuibl. OTKpbITHE mo3uTpoHa. (DyHIaMEHTaTbHBIC

B3aHUMOJCUCTBUS




Kona

KOll NnpoBEpAEMOro HponepﬂeMble 3JIEMEHTDI COAECPKAHHSA
PEIESA 3JIeMeHTa
739 TexHUYeCKHE YCTPOUCTBA: 103UMETp, kaMmepa BunbscoHa, siaepHbIi peak-
TOp, atomHas domba
73.10 IIpaktuueckue padotel. Miccnenosanue Tpekos 4acTHLl (MO TOTOBBIM
(hoTorpadusinv)
DJEMEHTBI ACTPO®U3UKHU
81 Bua 3Bé3anoro neba. Co3esamst, ApKue 3BE3/IbI, TUIAHETHI, X BUAMMOE
JBWKCHUC
82 Conneunas cuctema. [Inanersr 3emMHo# rpyrmsl. [I1aHeThI-ruranTe 1 Ux
CITy THUKH, KapJIMKOBBIC Iu1aHeThl. Manbie Tesia COTHEUHOM CUCTEMBI
8.3 Connue, dotocepa u armocepa. ConHeunas akTUBHOCTb
8.4 Uctounmk sueprun ConHua 1 38E31
3BE31BI, KX OCHOBHBIC XapaKTCPUCTUKM. Macca, CBETHMOCTb, PamuycC,
85 TEMIIEPATYPa, WX B3aUMOCBs3b. JlBarpaMma «CTieKTpaTbHbIN KITAacC — CBETH-
MOCTBY». 3BE3/IBI ITIABHOM IOC/ICIOBATC/ILHOCTH, 3aBUCHMOCTh «Macca —
CBETHUMOCTBY T 3BE3/ ITIABHOM MOCIICAOBATEIBHOCTH
8 86 BuyTtpeHHee crpocHue 38631, COBPEMEHHBIC MPESICTABICHUS O MPOUCXOIK-
JAeHHHM 1 3BoroLmK CONHLA | 3BE3 . DTaribl )KU3HH 3BE3]
Mneunsiii [TyTe — Hama Fanaxtuka. CrimpansHas crpykrypa [Nanakrviku,
8.7 pacripeaeneHue 38E3a, rasza u nbuid. [lonoxenne u aBwkenue ComHua
B [anakruke. [Tnockas u cepuueckas noacuctemsr [ anakTuxu
3.8 Tuner ranakTuk. Paguoranaktvkum v kBasapel. UEpHbie abIpel B sapax
ralaKTHK
Bcenennasn. Pacmmpenwe Bceenennoi. 3akon Xa06ma. PasOeramue
8.9 ranaktuk. Bospact u paguyc BeenenHol, Teopust Bonbmoro B3peisa.
Moaens «ropsruent Beenennoi». PenukroBoe usnyueHue
210 Macwrabuast crpykrypa Bcenenno. Meraranaktuka. Hepeménubic
npoOIeMBI aCTPOHOMHMHU

YYEBHO-METOAUWYECKOE OBECHHEYEHHUE OBPA30OBATEJ/IBHOI'O NTPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

®dusuka, 10 knace/ Msikumes IS, Byxosues b.b., Corckuit H H. non penakuueii
[Tapdentbesoit H. A ., Akuoneproe oomectso «M3narensctso «IIpocsemenuey, 2021

2. Dusuka, 11 knacc/ Mskuwes I'J1., Byxosues b.b., Hapyrun B.M. noa penakuuei
[Mapdentsesoit H A., Akunoneproe odmectso «M3narenscto «IIpocsemenuey», 2021

1.

METOAUWYECKHUE MATEPHUAJIBI U1l YUYUTEJIA

Mapon E.A. OnopHble KOHCNEKTHI U pa3HOYpOBHEBbIE 3ananus. Pusuka. 10 knace. - Cno.:
000 «BukTtopus miocy, 2022,

I'opnosa JI.A., Jleromuna C.B. COopHuk 3ana4 no ¢pusuke: rugpocraTuka. 7-11 knaccel. —

l.

2

M.: BAKO, 2021.

6. I'opnosa JLA., Jleromuna C.B. COopuuk 3amau no ¢pusuke: snexrpocratuka. 10-11

kinaccel. — M.: BAKO, 2020.

7. Topnosa JI.A. COopHMK KOMOMHMPOBaHHBIX 3axa4y 1o ¢usuke. 10-11 knaccbl. — M.:

BAKO, 2021.




5. I'pomuesa O.H. COopHuk 3ana4 no pusuke: 10-11 knaccel: k yueOnukam IS, Mskuiuesa
«Dusuka. 10 knace», «Pusuka. 11 knacey. ®IOC — M.: Dk3ameHn, 2022.
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1. https://m.edsoo.ru/ Bubnuorexa LIOK

2. hitps://resh.edu.ru/ Poccuiickas 31€KTPOHHAS 1IKOJIA

3. https://fipi.ru/ @enepanbHblil HHCTUTYT NEAATOTHYECKHX U3MEPEH
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