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[Iporpamma mo ¢u3uke 0a30BOTO YpPOBHS Ha YpPOBHE CpPEIHETO OOIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMI K pe3yabTaraM OCBOCHHMS OCHOBHOMU
oOpasoBarenbHON TIporpammsl, npeacTaBieHHbIX B PI'OC COO, a Takxke ¢ yuérom (denepaibHOM
paboueil mporpaMMbl BOCIUTAHUS W KOHIICTIIMHU TpenojgaBaHus yueOHoro npenmera «Dusmnkay B

oOpa3oBareNbHbIX  OpraHu3aumusx  Poccuiickoii — @Dexepanuu, pealu3ylOIIUX  OCHOBHBIC
o0pa3zoBaTenbHbIC TPOTPAMMBI.

COJEP)KAHUE YYEBHOI'O ITIPEJMETA

10 KJIACC

Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA
®usuka — Hayka O mnpupoxae. Hayunble MeTonbl IO3HAHMS OKpyXKarowmero mupa. Poib
HKCHEPUMEHTA U TEOPUH B IIPOIIECCEe MO3HAHUS TPUPO/Ibl. DKCIEPUMEHT B (PU3UKE.
MopenupoBanue (GU3UYECKUX SBICHUH W mporeccoB. Hayunele rumotessl. Pu3mueckue
3aKOHBI ¥ TeopuH. [ paHUIIbI TPUMEHUMOCTH (PHU3UYECKUX 3aKOHOB. [IpMHIIMIT COOTBETCTBUS.

Poms m mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPAKTUYECKON AESITEIbHOCTH JIFOIEH.

Jlemoncmpayuu
AHaoroBbie ¥ TU(GPOBBIC U3MEPUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBMKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepememienue, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAas CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, MX MPOCKIIMU Ha OCH CHCTeMbl KoopauHar. CIOXKEeHHE TepeMelIeHUN H
CJIOKE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEWHOE JIBWXKEHHE. ['paduku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMEIICHUSI MaTEPUAIIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonunelinoe nukeHue. J[BuxeHne MarepuaibHOM TOUKH IO OKPYXHOCTH C TOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHHAass CKOpocTh. [lepron u yactora oOpalieHus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

TexHu4eckue yCcTpoHWCTBa M MPAKTUUECKOE MPUMEHEHHUE: CIUIOMETD, ABUKEHUE CHApPSIOB,
LIETIHBIE U PEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeobGpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue aBmxenus Tena, OpOIIeHHOTO MO YTIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenune yckopeHust CBOOOTHOTO MaCHHSI.

HampaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne HepaBHOMEPHOTO JIBMKCHHUS C IIEJIBIO OMPEIEICHISI MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOILIEHUS MEXAY MYTSIMH, MPOUJICHHBIMUA TEJIOM 32 MOCIEAOBATENIbHbIE
paBHBIE TPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JIBMKEHUHU C HAYAJIBHOW CKOPOCTHIO, PABHOM
HYIIIO.

N3ydeHue qBUKEHUS IapUKa B BI3KON HKUJKOCTH.

N3ydenne nBuxkeHus Tea, OPOINICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka



[Tpuniun otHocutenbHocTH ['anmuiies. IlepBeiii 3akoH HproToHa. MHepuHMaibHbIE CUCTEMBbI
OTCUéTa.

Macca Ttena. Cuna. Ilpunuun cynepno3unmu cwi. Bropoil 3akoH HerooTona s
MaTtepHabHON TOUKHU. TpeTuit 3akoH Hbl0TOHA J1711 MaTtepralIbHbIX TOYEK.

3akoH BceMUpHOTO TsAroreHus. Cuna tspkectu. [lepBast kocmMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec rena.

Tpenne. Buasl Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tperus. Cyxoe tpenue. Cumna
TPEHUSI CKOJNBXKEHHS M cuia TpeHus nokos. Kosdoumment tpenus. Cuna CONpOTHBICHHS TpU
JBUKEHUH TeJa B )KUJIKOCTH WUJIU rase.

[TocTynaTensHOE M BpaIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT cuibl OTHOCUTENIBHO OcH BpaieHus. [lineyo cunbl. YcinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: MOAIIMWIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepUuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMarium.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CUII TPEHUS TTOKOSI, KAUYEHUSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecus: TBEPAOro Tesia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycinoBuil paBHOBECUsS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Hmnynbe MaTepuanbHOW TOYKH (Tesla), CUCTEMBbl MaTepHalbHBIX TOUEK. VMIMITyIbC CHUIIBI U
M3MEHEHNE UMITyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 HM3MEHEHHMM KHHETUYECKOU
JHEPIUH.

[TorenunaneHas sHeprus. IloTeHnuanbHas sHeprus ynpyro AeQpOpMUPOBAHHOM MPYKUHBI.
[TorennuanbHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

[loTeHunanpHble M HENOTEHUUaNbHbIE CUJIbl. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHUJ C
N3MEHEHUEM MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCcTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KONEp, IMPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE BMKEHUE.

[lepexon moTeHNIMAIbLHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHue aOCOIIOTHO HEYNpPYroro yaapa ¢ IOMOMIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CUIIBI C U3MEHEHHEM MEXaHUYECKOW SHEPTUu Tejla Ha MpuMepe
pacTsDKEHUS PE3UHOBOTO XKIyTa.

Pa3nea 3. Mosekynsipuasi pu3nka 1 TepMOIHHAMHUKA



Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OcCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHUECKON TEOPHH U UX OMBITHOE OOOCHOBAHUE.
BbpoyHnoBckoe nBwxkenue. uddy3usa. Xapakrep ABHKCHUS U B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHUsI Ta30B, KUAKOCTEH U TBEPBIX TeJl U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3meps! mosiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ nzmepenue. llkana remneparyp Llenbcus.

Mopens wuaeanpHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU
uaeaIbHOro raza. AOCOIIOTHAs TeMIepaTypa Kak Mepa CpeHel KHHETHYECKOW YHEPTHH TEIIOBOTO
nBWKeHns vactul raza. lllkama temnepatyp KenbBuHa. ['a30Bble 3aKkOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanerona. M3ompoiiecchl B UACAIBHOM Tra3e C IMOCTOSIHHBIM
KOJMYeCTBOM BellecTBa. ['paduueckoe mpencTaBieHrne H30MPOLECCOB: H30TepMa, H30XO0pa,
n3obapa.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHME BellecTBa, (oTorpaguu  MOIEeKys
OPraHN4YeCKUX COCTUHEHUMU.

OnpiTel 10 AU PYy3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBKECHHUSI.

Mopgaens onbita [lTepHa.

OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAsk IPUPOLY JIaBJICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U/1€aJIbHOTO ra3a, U30IMpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

Omnpenenenne Macchl BO3AyXa B KJIIACCHOH KOMHATE Ha OCHOBE U3MEPEHU 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTo Tra3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucteMa. BHYTpeHHsE JHEpruss TEPMOJIMHAMHYECKOW CHCTEMBI WU
criocoObl €€ m3MeHeHHs. KomuuecTBO TemnoTel U pabora. BHYTpeHHSs 3HEprusi 0JHOATOMHOTO
uealbHOTO raza. Buasl Temonepeaauu: TEMIONPOBOIHOCTb, KOHBEKIINS, U3Iy4eHHE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. Koau4yecTBo TEIIOTHI PHU TEIUIONEpeaaye.

[Tonsitue 06 agmabatHoM mporiecce. [lepBblit 3akoH TepMoauHaMuku. [I[pruMeHeHne nepBoro
3aKOHa TEPMOAMHAMMKH K H30mpoIieccaM. [ 'padudeckast uHTepIpeTaIus paboThl rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TennoBsie MamuHbl. [IpuHIMNB qeiicTBUsS TerioBbiXx MamuH. [IpeoOpa3oBaHus YHEPTUH B
TerioBbIX MammnHax. Koadduuuent noneznoro neictus teroBoi mamuusl. [ukn Kapho u ero
KO3 (HUILIMEHT MOJIE3HOT0 JEHCTBUS. DKOJIOTHUECKHUEe TPOOIEMbI TETJIOPHEPTETHKH.

Texaudeckue ycTporucTBa U MPAKTUIECKOE MPUMEHEHHUE: IBUTATENhb BHYTPEHHETO CTOpaHus,
OBITOBOW XOJOWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPTUH Tea MPU COBEPIICHUU PabOTHI: BEUIET IPOOKHU U3 OYTHIIKU
Moj JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MNyTEM TpEeHUs
(BuIeoieMOHCTpaIus).

N3menenne BHyTpeHHEH YHEPTUH (TEMIIEpaTyphl) Tea MPHU TEIJIonepeaaye.

OmnbIT 0 aquabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu nmapoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapooGpa3oBanue u KoHaeHcanus. Vcnapenne u kuneHue. AOCONIOTHAS U OTHOCHUTEIbHAS
BJIQKHOCTh BO3/1yxa. HachleHHbld map. YaenpHas TeIwioTa MapooOpazoBaHMs. 3aBHCHUMOCTb
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUSI.



Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMNHUS CBOWMCTB KPHUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble MaTepuaibl. [lnaBieHne W KpuUCTAIU3alUs. Y AelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuuyeckue YCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTAJLUTIIECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue oTHOCUTETHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoanHamMuKa

Tema 1. Inekmpocmamuka

DnekTpusanus Tei. JJIeKTpuiyecKuid 3apsa. [IBa Buaa snekrpuueckux 3apsnos. [IpoBoanuky,
JUBJIEKTPUKU U MOIYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil aneKTpudecKuii 3aps. DIEKTPUIECKoe
nosie. Hanpsk€HHOCTH 3exTpuyeckoro mnoss. [IpuHOun cyneprno3uuuu 3JeKTPUYECKUX IOJIEH.
JIuHuM HanPsHKEHHOCTH 3JEKTPUUYECKOTO TOJIS.

Pabora cun snexTpocraTrueckoro noist. [lorernuan. Pasnocts morenmnuanos. [IpoBogHuKu
U JUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM MoJie. [[uanexkTpuueckas IpoOHUIIAEMOCTb.

OnektpoémkocTh. KoHaeHncaTtop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEprus
3apsHKEHHOIO KOHAECHCATOPA.

TexHuuyeckue yCTpoOiCTBAa M NPAKTHUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpHOOpPOB, KOHJEHCATOp, KOMHPOBAJIbHBIN
anmapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anmMogeiicTBrue Ha’IEKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTD 3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIaAX IJIACTHH, PACCTOSHUS
MEXY HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHUSA JJIEKTPUUYECKOTO TOKA. VICTOUHHMKH TOKA.
Cuna Toka. [TocTossHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEenu.

DNEKTPUUECKOE CONPOTUBIIEHUE. Y IEIbHOE CONPOTHBIIEHHE BellecTBa. [locienoBarensHoe,
napajuiesibHOe, CMEIIAaHHOE COEeAMHEHNE TPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOT0 TOKA.

DNEeKTpOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHHMKA TOKAa. 3akOH Oma Juis
IIOJIHOM (3aMKHYTOM) aneKTpuueckoi nenu. KopoTrkoe 3amMblkaHue.

DNEeKTpOHHAs TPOBOAUMOCTD TBEPABIX METANIOB. 3ABUCUMOCTh COIPOTUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.



DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBonHuku. CoOCTBEHHAsA U IPUMECHAS IPOBOIUMOCTh MOJTYIPOBOIHUKOB. CBOCTBA
p—n-nepexona. [lonynpoBoAHUKOBBEIE TPUOOPBI.

ONeKTpUYeCKU TOK B pacTBOpax M pacIijlaBaX 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
aucconuanus. DIEKTPOIn3.

OnexTpuueckuil Tok B razax. CaMOCTOSTENbHBI U HECAMOCTOSTENbHBIN pa3psan. MosHus.
[Tna3ma.

TexHuuyeckue ycTpoiicTBa W MPAaKTUUYECKOE IPUMEHEHUE: aMIIEpMETp, BOJIBTMETpP, PEOCTar,
UCTOYHHMKHM TOKA, AJIEKTPOHArpeBaTelbHble IMPUOOPBI, BJIEKTPOOCBETUTENbHbIE  MPHOOPHI,
TEPMOMETP  CONPOTHBICHHS,  BAKyyMHBI  JMOA,  TEPMUCTOPBI U (HOTOPE3UCTOPHI,
IIOJTyIIPOBOIHUKOBBIN IMOJ1, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHune cuibl TOKa U HaIIPSKEHMSL.

3aBUCUMOCTb CONPOTHBIICHHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, ILIOLIAAU
IIOTIEPEYHOr0 CEYSHUS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[Ipsimoe wu3MepeHue HIEKTPOABIDKYLIEH cuibl. KopoTkoe 3aMblkaHHME TallbBAHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHEI O CONPOTHUBIICHUSI.

3aBUCUMOCTb CONPOTUBIICHUSI METAIIIOB OT TEMIIEPaTyphl.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v IpOBOJIUMOCTb BO3IyXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMeIIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHue 31eKTpoIBUKYILEH CUIIbl ICTOUHHKA TOKA U €r0 BHYTPEHHET0 COIPOTUBIICHMS.

Hab6mronenue snexrpoinusa.

MexnpeamerHblie CBA3U

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCyLIECTBISIETCS € YYETOM
COJIep KaTeNIbHBIX MEXKIIPEIMETHBIX CBsI3ell ¢ KypcaMl MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpaduu
U TEXHOJIOTHH.

Mescnpeomemuvie nonsamus, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOrO MO3HAHUS:
SBJICHWE, HAY4HbIH (QakT, runoresa, (u3NuUecKkas BEIMYMHA, 3aKOH, Teopus, HaOI0JeHHE,
9KCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, JUHEWHas (yHKIus, napaloia, runepboia,
uX rpadyKd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOEKIMH HAa OCH KOOpIHUHAT,
CJI0KEHHE BEKTOPOB.

buonocus: mexaHnuuyeckoe IBUKEHHE B KUBOW mpupozae, AUPdy3us, ocMOC, TEMI000MeH
KHUBBIX OPraHU3MOB (BBl TeIJIONEpeaud, TEIJIOBOE PaBHOBECHE), DJIEKTPUUECKUE SBICHHS B
YKUBOU MIPHUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJIIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TN, KHUAKOCTEH U ra3oB, SJEKTPUUYECKHUE CBONCTBA
METAJUIOB, AIEKTPOIUTUYECKAs JUCCOIMAIIUS, FalIbBAHUKA.

l'eocpagpus: BIaxXHOCTH BO3/1yXa, BETPhI, 0apOMeTp, TEPMOMET.

Texnonoeus: npeodOpazoBaHUE IBMXKEHUH C HCIOJIb30BAHUEM MEXAaHM3MOB, Y4YET TpPEeHHUs B
TEXHHUKE, TOAMIMIHUKY, HCIOIb30BaHUE 3aKOHA COXpPaHEHMsI HMITyJibca B TEXHUKE (pakera,
BOJIOMET U JIPyTHUE), IBUTATENIb BHYTPEHHETO CrOPaHus, HapoBas TypOHHa, OBITOBOI XOJIOIUIBHUK,
KOHJUIIOHEP, TEXHOJIOTUY MOJYYEeHUsI COBPEMEHHBIX MaTEepPHalioB, B TOM YHCII€ HAHOMATEepUaJOB,
U HAHOTEXHOJOTHMH, OHICKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpHOOpPOB, KCEPOKC,
CTpYHHBIH MpPHUHTEpP, 3IJIEKTPOHArpeBATENbHbIE IMPUOOPBI, 3IEKTPOOCBETUTENIbHBIE MPHUOOPHI,
rajJbBaHHKa.

11 KJIACC



Paznen 4. DaekrpoauHaMuka

Tema 3. Maznummnoe none. InNeKmpoMaCHUMHAA UHOYKYUA

[TocrossHHBIE MarHUThL. B3anmoneicTBUE MOCTOSHHBIX MarHuTOB. MarHutHoe mnose. Bektop
MAarHUTHON MHAYKUMH. [IpuHIMN Cyneprno3uiiui MarHUTHBIX MoJIe. JINHUM MarHUTHOW UHAYKIUH.
KapTuna nuHMil MarHUTHOM MHIIYKIIMU TTOJISI IOCTOSIHHBIX MAarHUTOB.

MaruuTHOE TOJI€ MPOBOJHUKA € TOKOM. KapTuHa JWMHHMA MHAYKIUM MarHUTHOIO IOJIA
JUITMHHOTO TIPSIMOTO MPOBOJIHHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKKA C TOKOM. OTbIT
Opcrena. BzaumopaeiictBue mpoBOAHUKOB C TOKOM.

Cuiia AMriepa, e€ MOJIyJIb M HallpaBJICHHE.

Cuna JlopeHniia, €€ MOyJIb U HalpaBiieHUE. [[BH>KeHUE 3apsKEHHOM YacTUIbI B OJTHOPOJHOM
MarHuTHOM ToJie. Pabota cunbl Jlopenia.

SIBieHMEe  BIEKTPOMArHUTHOM WHAYKIMHU. [lOTOK BeKkTOpa MAarHUTHOW  MHIYKIIHH.
DNEKTPOABUKYIIAS CUJIa MHAYKIIMU. 3aKOH JIEKTpOMarHuTHOM uHaykiuu dapayes.

BuxpeBoe nsnekTpuueckoe IMosie. ONEKTPOJABMKYIIAs CHJIA HHAYKIMM B THPOBOJHUKE,
JBIKYIIEMCSI TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOT'O MOJIsl KATYIIKHA C TOKOM.

DNeKTPOMarHuTHOE T0JIe.

TexHuueckue ycTpoMCcTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHbIE MAarHMTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE FIIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TOJISI.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SBneHue AMEKTPOMAarHUTHON UHAYKITUH.

IIpasuio JleHua.

3aBUCHMOCTDh DJIEKTPOABUKYIIEH CHJIBI MHAYKIIMH OT CKOPOCTH W3MEHEHHS MarHHUTHOTO
IIOTOKaA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenre MarHuTHOTO TOJIS KATYIIKH C TOKOM.

UccnepgoBanue 1ecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSiBIEHUS SJI€KTPOMArHUTHON WHYKITHH.

Paspnen 5. KosieGanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

Konebatenprast cuctema. CBOOOIHBIE MeXaHWYECKHWE KojebaHus. [apMoHMYECKue
konebanusa. Ilepwon, wactora, ammumdtyga u  ¢aza konebanuil. IlpyXUHHBIH MasTHUK.
MatemaTuueckuii MasgTHUK. YpaBHEHUE TapMOHUYECKUX Kosiebanuil. IlpeBpaiienue sHepruu npu
rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpupiii koHTYp. CBOOOAHBIC JJIEKTPOMAarHUTHBIE KoJIeOAaHUS B HACATHHOM
KoieOaTeIbHOM  KOHTYpe. AHAQJIOTHS MEXAYy MEXaHWYeCKMMH U 3JEKTPOMAarHUTHBIMU
kosneOanusMu. Popmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUM B HAEAIBLHOM KoJebaTeIbHOM
KOHTYPE.

[IpencraBienne o 3aTyxawomux KoieOaHUSX. BBIHYXIEHHbIE MEXaHUYECKHE KOJIEOAHUS.
Pe3onanc. BeinyK1eHHBIE JIEKTPOMAarHUTHbIE KOJIEOaHNUS.

[Tepemennbiii Tok. CUHYCOMAAIBHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE 3HAUEHNE CUJIbI TOKA U HAPSYKEHUS.



Tpancpopmarop. IlpousBoacTBo, mepegaya W TMOTPEOJICHUE DICKTPUUYECKOW IHEPTHUU.
OKOJIOTUYECKME PUCKM TIPU TNPOU3BOACTBE d3JeKTpodHepruu. KynbTypa HCHONIB30BaHUSA
JJIEKTPO3HEPIHH B TOBCEIHEBHOM JKU3HH.

TexHuueckue yCTpONCTBa U IMPAKTUYECKOE IPUMEHEHHE: MIEKTPUYECKUI 3BOHOK, T€HEPaTop
IIEPEMEHHOT'0 TOK4, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJjieOaTeNbHOW cUCTeMbl (IPYKUHHBIA WM MaTeMaTHUYECKHi
MasTHUK).

HalGmronenue 3aryxaronux KoJieOaHuu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGntoneHue pezoHaHca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHMS.

OcumsuiorpaMMbl  (3aBUCHMOCTM  CHJIBI  TOKA U HAOpsDKEHUs OT  BPEMEHH) UL
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mpu 1mocinenoBaTENbHOM COEOUHEHMM PE3UCTOpa, KaTYHNIKM HHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mozenb IMHUY 3JIEKTPOIIEpEIauH.

YVuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH NEpUOJia MaJIbIX KOJeOaHUM Ipy3a HAa HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue INEpEMEHHOIO TOKa B LENM M3 IOCIENOBAaTEIIBHO  COEAMHEHHBIX
KOHJICHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, ycloBUs pacnpoctpanenus. Ilepuoa. CkopocTh pacnipocTpaHeHUs U
JuinHa BouiHBL. [lonepednsie M poaoibHble BoJHBI. VHTepdhepeHus u tudpakuns MEXaHUYECKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBL. YCJIOBHS M3JIy4E€HUs OHJIEKTPOMArHWTHBIX BOJH. B3aumnHas
opueHTaius BekTopoB E, B, V B anekTpomarautHoi BonHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHEe,  MpelioMJIeHue,  nojspu3auus,  Audpakaus,  uHTepdepeHuus.  CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHNEe AMeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguoOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnuyeckue yCTpoiiCTBA M TNPAKTHUYECKOE IPUMEHEHHE: MY3BIKAJIBHBIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE U MEIUIMHE, pajgap, paJuONpUEMHHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebmtonieecs Te10 kKak MICTOYHUK 3BYKa.

Habmtonenue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiuid MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 2IEKTPOMArHUTHBIX BOJH: OTPAKEHUE, IPEIOMIIEHUE, NOJIPU3aLMS,
nudpaxus, MHTeppepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeliHOe pacHpoCTpaHEHUE CBETa B OJHOPOJHOM cpene.
JIyu cBera. ToueyHbll HICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHne H300paKEHH B IUIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTeNlb MPEIOMIICHUS.
ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoaHOro BHyTPEHHEr0 OTPasKECHMUS.



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

Cobuparomue u paccenBaroliye TMH3bl. ToHkas muH3a. POKYCHOE PACCTOSHUAE U OMITUYECKAs
cuina TOHKOM mnuH3BL. [locTpoeHne wu300pakeHWH B COOMpAIOIMIUX W PACCEHUBAIOIINX JIMH3AX.
@opMyiia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

[Ipenenbl nPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonroBas ontuka. Uatepdepenmus cBera. KorepeHTHbIC HCTOUYHUKU. Y CIIOBUSI HAOIOICHUS
MaKCHUMyMOB U MUHUMYMOB B MHTE€P(PEPEHLUOHHON KapTUHE OT JBYX CHH(a3HBIX KOT€pEHTHBIX
HMCTOYHHUKOB.

Hudpakius ceera. AudpakiuronHas pemeérka. Y caoBre HaOMI0IeHUS IVIaBHBIX MAaKCUMYMOB
IIPY MMaJICHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudyeckue YCTpONCTBA M TPAKTUYECKOE MPUMEHEHHE: O4YKH, Jyma, (oToarmapar,
MIPOEKIMOHHBINA anmapaT, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAsI ONTHKA, AU(paKIMOHHAS peléTKa,
MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacmpocTpaHeHUe, OTpaKeHUE | TMperomiieHue cBera. OnTudeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moiens CBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3aX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknuu cBera.

Habmronenue aucnepcun ceera.

[Tonyyenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO AU(PPAKINOHHON PEHIETKY.

HaGmronenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne mokazaresns MpeIOMIICHUS CTEKIA.

HccnenoBanme cBOWCTB N300paKeHH B THH3aX.

HabGmronenue qucnepcuu certa.

Pazjnen 6. OcHOBBI crienMAIbHOM TEOPUH OTHOCHUTEILHOCTH
['panuubl NPUMEHUMOCTH KJIACCUYECKOW MeXaHMKU. llocTynarsl crenuanbHONM Teopuu
OTHOCUTEIBHOCTH: WHBAapUAaHTHOCTb MOJYJA CKOPOCTH CBE€Ta B  BaKyyMme, [PHUHIMI
OTHOCUTEIBLHOCTH DHHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHNE JJTHUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs3b MACCHI C SHEPTUEN W UMITYJILCOM PEJSITUBUCTCKOM YaCTHUIbI. DHEPTUs MOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. Gopmyna [Inanka cBs3u >HEPruM OTOHA C €r0 YACTOTON. DHEPrusi U UMIYJIbC
¢doroHna.

OtkpsiTue u uccneaoBanue Gorodddexra. Oneitel A. I'. CtoneroBa. 3akoHbl poTorhdekTa.
VYpaBuenue Diinmreitna i poroaddexra. «KpacHas rpanuna» hororddexra.

JaBnenne cBera. OnwiTe [1. H. JIeGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckne yCTpOHWCTBA W TPAKTHYECKOE NpUMEHEHHe: (OTOIIEMEHT, (HOTOAATUHK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE C IUHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTtodddexra.

Cseroauon.



Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -uactuil. Ilnanerapnas
mojenb aroma. [locrynmatsl Bopa. Mznydenue m moriomienue (OTOHOB IMPH MEPEXoje aToMa C
OJITHOT'O YPOBHs SHEpruu Ha Apyroi. Buasl ciektpoB. CrieKTp ypOBHEN SHEPIrUU aTOMa BOAOPOLA.

BousiHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprycKyasspHO-BOJIHOBOW 1yanu3M.

CrioHTaHHOE U BBIHYKJECHHOE U3IIyYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTMYECKOE IPUMEHEHME: CHEKTpPaJbHBIM  aHAJIN3
(criekTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HabntoneHue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGuroieHne JIMHeWYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, TOKA3bIBAIOIINE CII0KHOCTh CTPOEHUs siipa. OTKpbITHE PaJMOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeneneHuo cocTaBa pajnoOaKTHBHOIrO u3inydeHus. CpoiictBa anbpda-,
Oera-, TaMMa-u3ITydeHus. BiusiHre paJioakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpeiTHE NTpOTOHA U HeiTpoHa. HyknonHas monens siipa I'eitsenOepra—MBanenko. 3apsn
sanpa. MaccoBoe uucio sapa. M3oromnst.

Anbda-pacnan. DIeKTpPOHHBIM M MO3UTPOHHBIM Oerta-pacnaj. ['amma-uznydeHue. 3aKoH
PaZMoOaKTUBHOIO pacraja.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

AnepHsle peakuuu. JleneHre U CUHTE3 SAEp.

Snepubiii peakrop. Tepmosiaepbiit cuHTe3. [Ipobnembl M NEpCHEKTUBBI  SAEPHOM
SHEPreTUKU. JKOJIOTMUYECKUE aCTIeKThI SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtop1 Ha0JIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMoAeHcTBUSA. EAMHCTBO hr3nyeckoit KapTUHBI MUpA.

TexHuuyeckue yCTpOHCTBA M MpaKTUYECKOE NpPUMEHEHHE: I03MMETp, kamepa BuibcoHa,
SJICpPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3NKH

Oransl pa3BUTHS ACTPOHOMUH. [IpHKIaHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUM.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE31bI, IUTAHETHI, X BUIAUMOE JBHKEHHE.

Conneynas cucrema.

Connue. Conneunas akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3/1. 3BE3/1bI, UX OCHOBHBIE
XapaKkTepUCTUKHU. JlmarpaMma «CHEKTPAJIbHBIM KJIACC — CBETUMOCTH». 3BE3/BI TJIaBHOU
MIOCJIE0OBATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» I 3BE3]  TJIaBHOU
IIOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IPEACTABICHUS O
IIPOUCXOXACHNUHU U 3Bostolnu CoslHIA U 3BE3]1. DTambl )KU3HHU 3BE3L.

Muieunsiii [Iyte — Hama I'anaktuka. [lonoxxenne m nmxenne Connua B [Namaktuke. Tumsl
rajiakTuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B A1pax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Pazberanme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.



Yuenuueckue nabnrooenus

HaGmonenust HEeBOOPYKEHHBIM TJIa30M C UCTIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKECHHUN TSI
OTpe/IeJICHUST TIOJIOKEHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIC CO3BE3us
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, raner, Maewroro [lyru.

O0o0maroniee NnoBTOpPEeHUE

Ponb ¢pu3uky 1 acTpOHOMUM B S KOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATBbHON M 3THUECKOU
cdepax IesTEIBHOCTH YeJIOBEeKa, POJib M MECTO (PM3UKHU M aCTPOHOMHUHU B COBPEMEHHOW HAYYHOUN
KapTUHE MUpa, POJb (u3nyeckoi Teopud B (OPMHUPOBAHMHM MPEACTABICHUM O (U3UYECKOU
KapTUHE MHUpa, MECTO (DM3MYECKON KapTUHBI MHpa B OOMIEM PSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUIA O TIPUPOJIC.

MexnpeameTHble CBSI3U

N3yuenne kypca ¢uszuku 0OazoBoro ypoBHsS B 11 kiacce OCYIIECTBIsCTCA C YYETOM
COJIEPKATEIIBHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpapuu
M TEXHOJIOTHHU.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYCHHUEM METOJOB HAy4YHOTO TTO3HAHMUS:
SBJIGHWE, HAYYHBIH (akT, rumnore3a, (u3NUecKas BeIMYMHA, 3aKOH, Teopus, HaOI0aeHHeE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelleHue CUCTEMBbl YPaBHEHMH, TPUTOHOMETpPHUYECKHE (QYHKIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCU KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKH TI0I00US TPEYTOIBHUKOB, ONIPEICIICHHE TUTOMIAIN TUIOCKUX GUTYp U 00BEMA Te.

buonoeus: 3nexTpudeckre SBJICHHUS B )KUBON NPHUPOE, KoJieOaTeIbHbIC IBHKCHHS B KHUBOM
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOW IIPUPOJIE, NEHCTBUE PAIUaIliU HA )KUBBIC OPTaHU3MBI.

Xumusa: CTpO€HHE aTOMOB U MOJEKYN, KpHCTaUIMYecKas CTPYKTypa TBEPABIX Ted,
MEXaHU3MbI 00pa30BaHUs KPUCTATUTMYECKON PEIIETKU, CIIEKTPaIbHbIN aHalIN3.

l'eocpaghusa: MarHUTHBIE TONIOCA 3EMIIM, 3aJI€KW MAarHUTHBIX DPyA, (OTOChEMKA 3eMHOI
MMOBEPXHOCTHU, MIPEACKA3AHHE 3EMIICTPSICCHUH.

Texnonocusi: TUHUW DIIEKTpOIEpeAayd, TeHEepaTop NEPEMEHHOrO TOKa, 3JIEKTPOJBUraTENb,
WHIYKIIMOHHAs TIe4b, pajap, paadonpuUEMHUK, TeJeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COIHEYHast OaTapes.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoenne yuebHOro mpeamera «®Pusnka» Ha ypOBHE CpeaHEro olmiero oOpa3oBaHUS
(6a30BBIi YPOBEHB) JOKHO 00€CTIEUNTD TOCTHKEHUE CIENYIOMINUX JTUYHOCTHBIX, METAPEIMETHBIX
Y IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHHUS y4yeOHOoro mnpenMera «®Pu3nka» TOJKHBI OTpPaXaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXcs PYKOBOJACTBOBATHCS C(POPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN IMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUM,
COOTBETCTBYIOLIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIECTBA, pAaCIIMPEHUE KU3HEHHOTO
OMBITA U ONBITA JIEATEIBHOCTH B IMPOILIECCE PEaTU3alMM OCHOBHBIX HAIIPABICHUN BOCIUTATEIBHOU
JEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:knaHcKoro BOCIUTAHUSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  oOydaromierocs Kak aKTUBHOIO |
OTBETCTBEHHOTO UJIeHa POCCUHCKOro OOIIeCTBa;

NPUHATHE TPAIUIMOHHBIX OOIICUENIOBEUYECKUX T'yMAaHUCTUYECKHX U JIEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIbHOCTb B HHTEpPECcax Tpa)JTaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHON OpraHu3allu;



yYMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMA HHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIMSIMU
Y Ha3HAYCHHEM,

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON I'Pa)TaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYAapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSM POCCUHCKUX YUIEHBIX
B 0071acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTH OLIEHUBATH CUTYAIMIO M MPHUHUMATh OCO3HAHHBIE PELICHHS, OPUCHTUPYICH HA
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs HCTETUKY HAay4YHOTO TBOPYECTBA, HMPHUCYIIETO
¢busnueckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS

HHTEpPEC K pa3IndHbIM chepam npodecCHoHaTbHOM NeSTEIbHOCTH, B TOM YUCIIE CBS3aHHBIM C
Gu3MKO ¥ TEXHWKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieir mnpodeccun u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHHUIO W CaMOOOPa30BaHHWIO B 0OIacTH (hM3WKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9K0JIOrNYECKOT0 BOCTIUTAHHUSI:

c(OPMUPOBAHHOCTh  SKOJOTHMYECKON KYyJIbTyphl, OCO3HAaHHWE TJI00AIBHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;

TUTAHUPOBAHHUE U OCYLIECTBIICHUE JIEHCTBUI B OKPYXKAIOIICH Cpe/ie Ha OCHOBE 3HAHMS IeJel
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHue OIbITa JeSTEIbHOCTH YKOJOTHUECKONW HANPaBI€HHOCTH Ha OCHOBE MMEIOLINXCS
3HaHUU N0 (pU3HKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nyeckoil Hayku;

OCO3HAHHME [IEHHOCTH HAyYHOW NEeATEeNIbHOCTH, TOTOBHOCTh B TIPOIECCe M3YyYCHHS (PUIUKU
OCYILECTBIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JESITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHBIE YUeOHbIe AeCTBUS
ba3oBble JJornueckue AeHcTBHA:
CaMOCTOSITENTLHO (POPMYIHpPOBATH H aKTyalIM3UpOBaTh NpoOIeMy, paccMaTpuBaTh &
BCECTOPOHHE;
ONPENENATh UEIH AEITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHKEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKHX SBJICHUSIX
pa3pabatrhiBaTh IJIaH pEHICHHs MPOOIEMbl C YIETOM aHAIM3a UMEIOIIUXCS MaTePHAITBHBIX U
HEeMaTepHaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OIIEHMBATh COOTBETCTBHE pPE3YyJIbTATOB LIEJISAM,
OIICHUBATh PUCKHU MOCJIEICTBHI NEITEIHHOCTH;
KOOPJIMHUPOBATh U BBINONHITH pPAOOTy B YCIOBUSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BHUBATh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBble uccienoBarejabLcKue NeicTBUA .
BIIQJICTh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBHIMU TOHSATHUSMH H METOJaMU (PU3NUIECKOM

HayKH;



BJIQJICTh HABBIKAMU Y4eOHO-MCCIIEIOBATEIBCKOW M IMPOEKTHOW JAEATEIIFHOCTH B 00IacTH
(U3HUKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY IOMCKY METOJOB PEIICHUS 3a/1ad
(U3NIECKOTO COIePKaHUS, TPUMEHEHHIO Pa3IMYHBIX METOO0B TIO3HAHUS;

BIIQJICTh BHJIAMHU JCATEIHHOCTH TIO IMOJIYYEHHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CHUTYAIMAX, B TOM YHCJE MPH CO3IaHUU
y4eOHBIX TPOCKTOB B 00JIACTH (DU3UKH;

BBISIBIISATh IPHYUHHO-CIICJICTBEHHBIC CBS3H M aKTyaJIM3UpPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y
e€ peleHus, HAXOAUTh apTyMEHTHI JIJIsl JJOKa3aTeIbCTBA CBOMX YTBEPKICHUMN, 3a]1aBaTh TapaMeTPhl
U KPUTEPHUU PEUICHUS;

aHAJIM3UPOBATH MOJYUYECHHBIC B XOJIC PEIICHUS 3aJla4dl Pe3ylIbTaThl, KpUTHUYECKH OIEHUBAThH
UX JJOCTOBEPHOCTbh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 0Opa30BATEIBHON JCSITEILHOCTH, B TOM
YHCIIe IPH U3YYeHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIIUsM, OIIEHUBATH MPUOOPETEHHBIHN OIBIT;

YMETh MIEPECHOCUTD 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACSITEIBHOCTH,

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOIXO0/IbI U PEIICHHS,

CTaBUTH MPOOJIEMBI U 33a49H, TOIYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pa6Gora ¢ undgopmanmeii:

BIIQJICTh HABBIKAMH TIOJTYYCHHS WHGOpMaIMu (PU3UIECKOro COACpKAHHS U3 HMCTOYHHUKOB
pasHBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh TIOWUCK, AaHalU3, CHCTEMAaTH3alUI0 U
WHTEPIPETAINIO HHPOPMAINH PA3TMYHBIX BUJOB U (DOPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

WCIIOJIb30BaTh CPE/ICTBA WH(MOPMAIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPraHW3allMOHHBIX 3a/1a4 C COOJIOJCHHEM TpeOOBaHHUN
PrOHOMUKH, TEXHUKHA OE30MaCHOCTH, TUTHEHBI, PEeCypcOCOEepeKCHHS, TPABOBBIX M ITHYCCKHX
HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI PU3NICCKOTO COJEPKAHUS B PATMUHBIX (popMarax ¢ yueToM Ha3HAUCHUS
uHOpMallUd U IIeNIeBOM ayAWTOpPHUM, BHIOWpas ONTUMalbHYI0 (OpPMY TPEICTABICHUS U
BH3YaJIH3aIiu.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHble 1eHCTBHUSA:

OCYILECTBIATH OOILIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh MPEANOCBUIKA KOH(bJ'[I/IKTHI)IX CI/ITyaIII/Iﬁ " CMATYAaTh KOH(l)J'II/IKTI)I;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3pEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB;

MMOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOThI;

BbIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JAEHCTBHM C y4€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH KaXKJI0TO 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACUCTBUS
o €€ JOCTMKEHUIO: COCTAaBJIATh IUIAH JIEUCTBUHM, paclpenensaTh polIM ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYKJaTh pe3ysbTaThl COBMECTHON pabOThI;

OIICHUBATh Ka4Y€CTBO CBOCTO BKJIaJa U KAXKJIOI0 YHaCTHHMKA KOMaHIbI B O6H.[I/II\/'I PE3YIbTAT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTHI, OUCHUBATH HJACH C IMO3WIHUU HOBHU3HBLI, OPWUIMHAJIBHOCTH,
[IPAaKTUYECKON 3HAYMMOCTH;

OCYIICCTBIIATH MO3UTHBHOC CTPATETHMYCCKOC MMOBCACHNUE B PA3JIMYHBIX CUTyallUdX, ITPOSABJIATH
TBOPYECTBO U BOOOpa)keHUE, OBbITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszauus:
CaMOCTOATCIIBHO OCYHICCTBJIATL IMO3HABATCIIBHYIO JACATCIBHOCTL B O6HaCTI/I (bI/I3I/IKI/I )41
aACTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1aUH;



CaMOCTOATENIBHO COCTAaBJISATh IUIAH PELICHHsS PACYETHBIX M KAYECTBEHHBIX 3a4ad, IUIaH
BBIMIOJIHEHUSI  MPAKTUYECKOM paboThl ¢  y4éTOM HMMEIOLIIUXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

paciupsaTh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHHIA;

JenaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIUU B 00J1aCTH (DU3UKH, TTOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JAESATEIbHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH MO3HABATEIbHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

WCIIOJIb30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHIO;

MPUHUMATh MOTHUBBI M apT'YMEHTBI JIPYTUX [PU AHAIU3E PE3YJIbTATOB JACSITEIbHOCTH;

MPUHUMATD ce0sl, IOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apPT'YMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB JESITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouiecce moCTHKEHHS JTMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MPOTPAMMBI 10 (U3UKE IS
YpOBHSI cpefHero o0miero oOpa3oBaHHs y OOYYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEIUICKT, TPEATIONIAT Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BHJIETh HAMPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHHUS, BKIKOYAKOUIEIO0 CAMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh
3a CBO€ MOBEJEHUE, CIOCOOHOCTh aaNTUPOBAThCA K SMOLMOHAIBHBIM MU3MEHEHMSIM U MPOSBIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMH, BKJIIOYAIOLIEH CTPEMJICHUE K JIOCTHIKEHUIO LEIN H YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE EUCTBOBATH UCXO/IsSl U3 CBOMX BO3MOXHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CHOCOOHOCTh IOHUMAaTh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €TI0 MPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTUMU
JOIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

HNPEIMETHBIE PE3YJIbTATHI

K xonny obydenuss B 10 kJjacce mpeIMeTHbIe pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH W TEXHOJIOTMH, B MPaKTUYECKON
JIeSITEeTLHOCTH JTIO/ICH;

YUUTHIBATh TPAHUIBI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIeNel: MaTepHaabHas TOUKa,
MHepLMaIbHas cUcTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TEJIO, UACATbHBIM ra3, MOJEINU CTPOCHUs
ra3oB, JKUIKOCTEH M TBEPABIX TeN, TOUECUHBIN SJEKTPUUECKUN 3aps] MPU pelieHuH (PU3nIecKux
3ajady;

pacrio3HaBaTh (PHU3MUECKUE SBJIEHUS (TpoLecchl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpHUH CTPOEHMsI BEIIECTBA M  DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABIKEHHE, CBOOOTHOE TTa/IEHHUE Tell, ABHKECHHE
10 OKPYXHOCTH, WHEPIIUs, B3auMoaecTBUe Teil, Auddy3usi, OpOYHOBCKOE NBHIKCHHE, CTPOCHHE
KHUIKOCTeH W TBEPIBIX TN, MU3MEHEHHEe 0O0BEMa Ted NMpH HarpeBaHUM (OXJIAKIACHUH), TEIUIOBOE
paBHOBecHe, HCIApeHHe, KOHJICHCAllMs, IUJIaBICHHUE, KPUCTAIIM3alus, KUIIEHUE, BIIAXKHOCTD



BO3/IyXa, TOBBIIICHUE JABJICHHS Ta3a NMPH €ro HarpeBaHWM B 3aKPBITOM COCYZAE, CBSI3b MEXIY
napaMeTpamMu COCTOSIHHS ra3a B M30MPOIIECccax, SISKTPHU3AIMS Tell, B3aUMOJICHCTBUE 3aPsI/IOB;

OTHCHIBATh MEXAHUYECKOE BIKCHUE, UCTIONB3Ys (PM3MYECKUE BETUIMHBI: KOOPAWHATA, ITYTh,
nepeMenieHne, CKOpoCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tella, KHHETUYECKasi YHEPIHs,
MOTEHIIMAIbHAS DHEPrusi, MEXaHWuyeckas paboTa, MeXaHH4YecKas MOITHOCTh; IPU OINHUCAHUU
MPABWJIBHO TPAKTOBATh (DU3UUECKHI CMBICI HCIIOJIb3yeMbIX BEIMYMH, UX 0003HAYCHUS M CIUHUIIBI,
HaxOJUTh (POPMYIIBI, CBA3BIBAIOIIUE JAHHYIO (PU3HUECKYIO BETMYUHY C APYTUMH BEITUIYNHAMU;

ONKCHIBATh W3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBJICHHS, HWCIOIb3YS
(¢bu3MYecCKue BEIWYWHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeAHsAs KHHETHYECKas DHEprus
Xa0THYECKOTO JIBIDKEHUS MOJIEKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSS SHEprus, padora raza, KOdQ(HUIIMEHT MOJIE3HOTO JIEUCTBHUS TEIJIOBOTO
JBUTATEIS; TIPU OTIMCAHUY TIPABHIILHO TPAKTOBATH (PUIUICCKUI CMBICI MCIIOB3YEMBIX BEJIMUUH, HX
0003HAUYCHUS M €AUHUIIBI, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (DU3UYCCKYIO BEIIMUHHY C
JIPYTUMHU BEITMYUHAM;

OMKCHIBATh H3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE SBIICHUS
(Tporieccrl), MCMONIBb3YS (PU3MUECKUE BEIMYUHBI: SJCKTPUUYECCKUN 3apsi, DJIEKTPUUYECKOEe IIOJIe,
HaIpsHKEHHOCTD MOJIS, MOTEHIIMAJ, Pa3HOCTh MOTCHIIMAIOB; MPH OIMMKMCAHWH MPAaBUILHO TPAKTOBATh
(u3HYECKUN CMBICT MCIIOJIB3yeMbIX BEJIMYHH, X 0003HAYCHHS W €MHHUIIBI, YKa3bIBaTh (HOPMYIIEI,
CBSI3BIBAIOIIME TaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;

aHAIM3UPOBATh (PU3MYECKHE TIPOIECCHl W SBJICHHS, WCIONB3Ys (HU3MYECKHE 3aKOHBI U
MPUHIUIIBLI: 3aKOH BcemupHoro tsarorenus, |, Il u |l 3akonsl HploTOHA, 3aKOH COXpaHEHHS
MEXaHHYECKON JHEPruM, 3aKOH COXPAHCHHS UMIYJIbCa, NMPHUHIUI CYICPIIO3UIIUN CUJI, TIPUHITUT
paBHOMpPABUS WHEPIHUATIBHBIX CHCTEM OTCU€Ta, MOJEKYISPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUSA
BEIIECTBA, Fa30BbIC 3aKOHBI, CBSA3h CPEIHEH KHHETHUCCKON YHEPTUH TCIUIOBOTO JIBHKEHUS MOJICKYIT
¢ a0COIIIOTHOM TeMIepaTypou, epBbIil 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO
3apsiga, 3akoH KysjoHa, TpW 3TOM pas3iu4varh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BBIPAKEHHUE U yCIOBHS (TpaHUIlbl, 00JaCTH) TPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHITUIIBI JCHCTBHSI MAallWH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh yCIOBHS X O€30MAaCHOTO HCIIOIb30BAHUS B MIOBCEIHEBHON KU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI [0 HWCCIICJIOBAHUIO (DU3MYECKHX SIBJICHUH W IPOIECCOB C
WCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUH, MpH 3ToM (hopMynupoBaTh npodiemy/3aaaqy
¥ TUTOTE3y Y4eOHOTo 3KCIepUMEHTa, COOMpaTh yYCTAaHOBKY W3 IMPEIJIOKEHHOTO 000pYIOBaHUSA,
MIPOBOAMTH OMBIT U OPMYTUPOBATH BHIBOIBI;

OCYIIECTBIISTE MPSMBIC H KOCBCHHBIC U3MEPEHUS (DU3MUECKUX BEITUYHH, ITPH ITOM BBIOMPATH
ONTUMAJBHBIA CHOCOO M3MEpPEHUs M HCIMOJb30BaTh M3BECTHHIE METOJBI OIICHKH MOTrpPEUTHOCTEeH
U3MEPECHU;

WCCIIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BETUYMHAMU C HCIOJIB30BAHUEM MPSMBIX
W3MEpPEHUH, TPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHUPOBATH pPe3yJabTaThl IOJYICHHON
3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHJE TaOIHI] U IrpaduKOB, JeNaTh BBIBOIBI MO PE3ylIbTaTaM
HCCIIEIOBAHUS,

coOnrofaTh mpaBuia O€30MacHOro TpyAa NpU TPOBEACHHH HCCICIOBAaHHA B paMKax
y9e0HOTrO  JKCIEpUMEHTa, YJYeOHO-HCCIEAOBATEICKONM ¥ TPOCKTHOW  JIEATCIIBHOCTH  C
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHHUS,

peniath pacuETHHIC 33]]a4M C SBHO 33JJaHHOW (PU3MYSCKOW MOJICIBIO, UCTIONB3Ys (PH3UUecKue
3aKOHBI M TPHUHIIMIIBI, HA OCHOBE aHajM3a YCJOBHS 3a/ladyll BBIOMPATh (PU3NYECKYIO MOJEIb,
BBUICTIATh (DM3UYECKHE BEIWYMHBI W (OPMYIBI, HEOOXOIWMBIC Il €€ peleHUs, IPOBOJIHUTH
pacuéThl U OIIEHUBATH PEATLHOCThH MOTYYCHHOTO 3HAYCHHS (PU3NUECKON BETHUNHBI,

pelaTth KadecTBEHHBIC 3aJlayd: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHMBYIO IICTIOYKY
paccyXJICHHIA C OTIOPO Ha U3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKHE SIBIICHUS;

WCIIOIB30BaTh MPU PEUICHUN YYEOHBIX 3a/lad COBPEMEHHBbIC WH()OPMAIMOHHBIE TEXHOJIOTHUH
JUIS TIOMCKA, CTPYKTYpUPOBAaHHUS, HHTEPIPETAMHM M TPEICTABICHUS Yy4eOHOH H Hay4dHO-
MONyJIIPHON WH(OPMAITUH, TTOJIYYCHHOW M3 Pa3IUYHBIX MCTOYHHKOB, KPUTUUYECKH aHAIU3UPOBATH
noJryyaeMmyro HH(pOpMaIuio;



MPUBOJUTH TMPHUMEPbl BKJIaZa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00bSICHEHHE MTPOIIECCOB OKPYKAIOIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HMKE B MOBCEIHEBHOMN JKU3HU U1 00ecreueHUs
0€30MacHOCTH NpU OOpAIIeHUU ¢ MPUOOpaMHM M TEXHUYECKHMMHU YCTPOMCTBAMH, JUIS COXPaHEHHS
3J10pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoLIeH cpeie;

paboTaTe B TpYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJICH, MIIAaHUPOBATH paboTy
TpyNNbl, palMOHANIBHO paclpeleNiaTh OO0S3aHHOCTM M IUIAHUPOBaTh  JESATEIBHOCTH B
HECTAaHIAPTHBIX CUTYyalUsX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXJOTO W3 YYAaCTHHKOB TPYIIbI B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

JEeMOHCTPHPOBATh Ha MpHUMEpax posib U MecTo (PU3MKU B (POPMHUPOBAHUHM COBPEMEHHOMH
HAyYHOM KapTUHBI MHpa, B PA3BUTHUM COBPEMEHHON TEXHUKHM W TEXHOJIOTWH, B MPaKTHYECKON
NeSITeIbHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBI MPUMEHEHUS U3YYCHHBIX (U3UYECKUX MOJENeH: TOYeYHBIN
ANEKTPUYECKUH 3apsll, JTyd CBETa, TOUEUHBIH UCTOYHMK CBETA, sJIEPHAsl MOJEIb aToMa, HyKJIOHHAs
MOJIeTIb aTOMHOTO siJipa MPHU peUIeHUH PU3NIECKUX 33]1aY;

pacrio3HaBaTh (PHU3MUYECKUE SBICHUS (TPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOM (DU3MKH: DJIEKTPUYECKas MPOBOAUMOCTH, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIMS, JEHCTBME MAarHUTHOTO TIOJIA Ha NPOBOJAHUK C TOKOM M JBHXKYLIMHCA 3aps,
ANIEKTPOMAarHUTHbIE KOJEOAaHUsS U BOJHBI, IPSIMOJIMHEMHOE PACIPOCTPAaHEHHE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakius W TONApU3alUs CBeTa, JHUCIEpPCHs CBETa,
doroanekrpuyeckuii 3pdexr (horodrddekr), cBeTOBOE naBiIeHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUHOAKTUBHOCTS;

OMKCHIBATh M3y4YEHHBIE CBOMCTBA BeUIECTBA (AJNEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUUYECKYIO TPOBOAMMOCTb PA3IMUYHBIX CpPEA) U IJIEKTPOMArHUTHBIE SIBJICHUS (IIPOILECCHI),
UCHONIBb3YS (U3NYECKUE BEJIIMYMHBL: AJEKTPUYECKUH 3apsi, CHJIa TOKa, JJIEKTPUYECKOE
HanpsDKeHHe, JIEKTPUYECKOe CONPOTHUBIEHHE, Pa3HOCTh MOTEHILMANIOB, 3JEKTPOJBMKYILAs CHIIA,
paboTa TOKa, MHAYKLHS MarHUTHOTO Mojs, cuia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTyIIKW, SHEPrusl SJEKTPUYECKOr0 M MAarHUTHOTO TOJeH, MepuoJ] M yacToTa KojieOaHWi B
KoJe0aTelbHOM KOHTYpE, 3aps] M Cuja TOKa B MPOLECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosnebaHul, (OKyCHOE pacCTOSIHUE M ONTHYecKass CWiIa JIMH3bI, MpPH ONHUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3NIECKUN CMBICI MCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYCHUS U €IMHUIIBI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C JPYTUMH BETUUYNHAMM;

OIMCHIBATh N3yYCHHBIC KBAHTOBBIC SIBJICHHUS U TIPOLIECCHI, HCIIONB3Ys (PU3NUECKUE BETUINHBI:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs M UMITYJIbC (OTOHA,
MepHoJ] TMOoJypacnaza, HHEprusl CBSI3U aTOMHBIX sJiep, IPU ONHUCAHUU TPABUIBHO TPAKTOBATh
(bu3n4YecKUi CMBICI UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHHS U €IMHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYI0 BEIIMYMHY C IPYTMMHU BEJIHMYMHAMH, BBIYHCISTH 3HAUYCHHE
(bu3n4ecKoil BETUUNHBL;

aHAJIM3UPOBaTh (PU3MUECKHE NPOIECCHl U SBJICHMS, HUCHOJb3ys (U3MUECKHe 3aKOHBI U
NPUHIUIBL: 3aKoH OMa, 3aKOHBI MTOCTIeI0BATEIBHOTO U MApaIEIbHOTO COSIUHEHHS TIPOBOJHUKOB,
3akoH  Jxoyns—JleHna, 3akOH QJIGKTPOMAarHUTHOW HWHAYKIMH, 3aKOH MPSIMOJUMHEHHOTro
pacrpoCTpaHEHHsI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICEHUS CBETa, YpaBHEHHE
OitamTelHa 11 GoTod(PdeKrTa, 3aK0H COXpAaHEHHUSI SHEPTHUH, 3aKOH COXPAHEHHUs WMITYJIhCa, 3aKOH
COXpaHEHHMS IEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHHs MAaCCOBOTO YHCa, MOoCcTyaaTsl bopa, 3akoH
paAMOaKTUBHOIO pacmajaa, MpH ATOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKECHUE U YCIOBUSA (TPAHHULIBI, 00JIACTH) TPUMEHHUMOCTH;

OTIpe/IeTISATh HAMPaBJICHUE BEKTOPA WHIYKIIMM MAarHUTHOTO MOJIS MPOBOJIHUKA C TOKOM, CHJIbI
Awmrniepa u cuibl JIopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaEMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30M;



BBITIOJIHATh OSKCIIEPUMEHTHI [0 HUCCIEJOBAaHUIO (DU3MYECKHUX SBJICHUH U MPOILIECCOB C
MCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMIA: TIPU 3TOM (OPMYIHPOBATH MpodiieMy/3a1auy
U TUIOTE3y Y4eOHOro 3KCIepHMEHTa, coOUpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYAOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOJKI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PM3MUECKUX BEJIMYMH, IIPU 3TOM BHIOUpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCIOJIBb30BaTh HM3BECTHBIE METOJbI OLIEHKH MOTPEIIHOCTEH
HU3MEpEHUI;

MCCIIEIOBATh 3aBHCUMOCTH (PM3UYECKUX BEJIMYMH C WCIOJIB30BAHUEM IPSIMBIX W3MEPEHUI:
P 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUpPOBaTH pE3yJbTaThl IMOIYYEHHOH 3aBUCHUMOCTH
(bu3NYEeCKUX BETUYMH B BUJIE TaOIUI] U TpaUKOB, AETaTh BHIBOJBI IO PE3YJIbTaTaM HUCCIICJOBAHUS;

coOmofaTh mpaBuiia 0O€30IacHOro TpyAa MpU NPOBEACHUHM HCCIECJOBAHUM B paMKax
y4eOHOTO  SKCIEpPUMEHTa, y4eOHO-HMCCIIEOBATEIbCKOM M TPOEKTHOH  NEATENBbHOCTH ¢
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PyAOBaHNUS;

peniaTh pacu€THhIC 3a]]a41 C SIBHO 33/IaHHOW (PU3UYECKON MOJIENBIO, UCTIONb3Ys (PU3NUecKue
3aKOHBI M TPHUHIIMIIBI, HA OCHOBE aHajM3a YCJIOBMS 3a/ladydl BBIOMpATh (PU3NYECKYIO MOJEIb,
BBIICNATh (DU3MYECKHE BEIMYMHBI U (OPMYJB, HEOOXOIUMBIE asi €€ pelieHus,, MPOBOAUTH
pacuéThl U OLICHUBATh PEAIbHOCTH MOJTYYEHHOTO 3HAYEHUS (PU3NYECKOM BETUUHUHBI;

pelarh KaueCTBEHHbIE 3a/ladM: BBICTpauBaTh JIOTMYECKH HENPOTUBOPEUHMBYIO LIETIOUKY
paccyXIeHHii ¢ OIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIIOJIB30BATh MPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIS TIOMCKa, CTPYKTYpUPOBAaHHUSA, HHTEPIPETAUU U TNPEICTaBICHUS Yy4yeOHOH U Hay4dHO-
MOMYJISIPHON MH(pOpPMAIUH, MTOITYYEHHON U3 Pa3IMYHbIX MCTOYHUKOB, KPUTHUUECKH aHAIU3UPOBATh
MoJIy4aeMyro HHPOPMAIHIO;

OOBSICHATH NMPUHIUIIBI JACHCTBHS MAIlMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inuvaTh
yCIOBUS MX O€30MaCHOT0 UCIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJIUTH TMPHUMEPHI BKJIaZa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH{, B 00bSCHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

MCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN JKU3HU i1 00ecneueHus
0€30MacHOCTH IpU OOpaIleHuu ¢ MpUOOpaMM U TEXHUYECKHMMH YCTPOMCTBaMH, Uil COXPaHEHHS
3/10pOBbS U COOIOICHNS HOPM DKOJIOTUUYECKOTO MOBEACHUS B OKpPY KaIOLIEeH cpeie;

paboTaTh B TpYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMAIbHBIX POJIEH, IUIAHUPOBATh PaboTy
IpyNnbl, palMOHANIbHO paclpedensiTh O00s3aHHOCTH W  IUIAHUPOBATh  JESTENBHOCTh B
HECTaH/JApPTHBIX CUTYyalUsAX, aJeKBaTHO OLEHUBATh BKJIAJ Ka)XKIOIO M3 YYaCTHUKOB TIPYIIBl B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.

JeATeJIbHOCTD YYHUTEJISI ¢ y4eTOM padoydeii nporpaMmMbl BOCIIMTAHUS

—MaKCHMaJbHOE HCIIOJIb30BAaHHE BOCIHMTATENIBHBIX BO3MOXHOCTEH CoOJepKaHHs y4eOHOro
npenMera «®Puznkay st GOPMUPOBAHUS Y O0YUAIOUIUXCS POCCUMCKUX TPAJULIUOHHBIX JTyXOBHO-
HPAaBCTBEHHBIX M COLMOKYJIBTYPHBIX LIEHHOCTEHN, POCCUICKOIO HCTOPUYECKOTO CO3HAHUSI HA OCHOBE
HCTOPUYECKOTO0 TPOCBEIICHUS; MOJ00pP COOTBETCTBYIOIIETO COJEP’KaHUS YPOKOB, 3aJaHUM,
BCIIOMOTATENbHBIX MAaTEPUANIOB, TPOOJIIEMHBIX CUTYAIMH 1JIs1 00CYXKICHHIA;

—BBIOOP METOJIOB, METOMK, TEXHOJIOTUH, OKA3bIBAIOIIMX BOCIMTATEILHOE BO3/ICHCTBHE Ha
JUYHOCTH B COOTBETCTBUM C BOCHUTATENbHBIM HJI€AJIOM, I€JbI0 M 3ajJjayaMd BOCHUTAaHWUS,
LIEJIEBBIMU OPUEHTHPAMHU pE3YJIbTaTOB BOCHUTAHMS; pEAIM3alMI0 NPUOPUTETa BOCIMTAHUSA B
y4eOHOU e TeTLHOCTH;

—IpUBJICYEHHE BHUMAHUS 00YYaroIIMUXCS K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
MPEIMETOB, SIBJICHUN U COOBITUN, HHUIIMUPOBAHUE OOCYX/IEHUH, BHICKAa3bIBAHUN CBOET0 MHEHMS,
BBIPaOOTKH CBOETO JIMYHOCTHOT'O OTHOIIEHUS K U3y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIUIIAM;

—IpUMEHEHHE WHTEPAaKTUBHBIX (opM yueOHOW paboThl —  HHTEIUIEKTYaJbHBIX,
CTUMYJIMPYIOIIMX I[TO3HABAaTEJIIbHYI0 MOTHBALMIO, HUIPOBBIX METOAUK, JUCKYCCHM, JarOLINX
BO3MO>XHOCTH IPUOOPECTH OIBIT BeJIEHUSI KOHCTPYKTUBHOTO JIHMajora; rpynmnoBoil paboTkl, KOTopas
YYUT CTPOHUTH OTHOILIEHHS W JCHCTBOBAaTh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHUIO KPHUTUYECKOTO
MBIIUIECHNS;



—no0yXJieHHe o0ydJaromuxcs coOJ0AaTh HOPMBI TOBEACHUS, NpaBWiIa OOIIEHHUS CO
CBEPCTHHKAMH M TIEJaroraMy, COOTBETCTBYIOIIME YKJIAIy IIKOJbI, YCTaHOBJICHHE M TOAJCPIKKY
I00posKenaTeIbHOM aTMoc(hepsI;

—OpraHu3anuio medcTBa MOTHBHPOBAHHBIX M 3PYIHPOBAHHBIX OOYYArOMIMXCS HaJ
HEYCIECBAIOIIMMHU  OJHOKJIACCHHUKAaMHM, B TOM 4YHCI€ C OCOObIMH  00pa30BaTEeNIbHbBIMH
MOTPEOHOCTSIMH, JTAIOIIETO OOYYaIOIIMMCS COLMAJIbHO 3HAYUMBIA OMNBIT COTPYIHHYECTBA U
B3aMMHOM ITOMOIIIH;

—MHULUUPOBAHHE U TMOJICPKKA HCCIEAOBATEIBCKON JESITEIBbHOCTH OOyYaroImuXcs,
IUIAHUPOBAaHHE W BBINOJIHEHWE WHAMBUAYAIbHBIX W TPYIIIOBBIX IPOEKTOB BOCIHTATEIbHOU
HaIpPaBICHHOCTH.

TEMATHYECKOE INTAHUPOBAHHE

10 KITIACC
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Pusuia n bubmuorexa [JOK
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HAyYHOTO 79
TTO3HAHUS £
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
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4.3

AToMHOE PO 5

bubmuorexa [JOK
https://m.edsoo.ru/7f41c
97c

Hroro no pazueny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DJIEMEHTHI
aCTPOHOMUU U 7 1
acTpou3uKu

bubmuoreka [JOK
https://m.edsoo.ru/7f41c
97c

Hroro mo pazaeny 7
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE

6.1

Oo6o061maroiee
IIOBTOPEHHE

4

Wtoro no pazneny 4

[ToBTOpEeHUE 3

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68 4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

n/n

Tema ypoka

®usuka — Hayka o npupoje. Hayunsie
METO/BbI ITO3HAHMSI OKPYKAIOLIEr0 MUpa

KoJsnuyecTBo 4acos

Bcero

Koutp
OJIbHBI
e
pador
bl

IIpak
THYeC
KHe
pador
bl

Jara
U3YYeHUS

03.09.24

Ponb 1 MecTo (pu3uku B popMupoBaHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUpa, B
MIPAKTHYECKON JIEATEIbHOCTH JIFOIEH

06.09.24

CTapTOBaH JUarHoCTuKa

Pa6ota Hag ommOkaMu. MexaHndeckoe
nBmkeHne. OTHOCUTEIBLHOCTD
MEXaHHUYECKOTOo JBrkeHus. [lepemenienue,
CKOPOCTbh, YCKOpEHHUE

10.09.24
13.09.24

PaBHOMEpHOE IPAMOJIMHENHOE IBUKEHHUE.
PaBHOYCKOpEHHOE IPSMOJIMHEHHOE
JBUYKEHUE

17.09.24

CBoOoaHoe magenue. Y CKopeHue
CcBOOOIHOTO MaJAEHUS

KpuBonunelinoe aBrkeHue. J[BrkeHne
MaTEPHUATBLHOM TOYKH 110 OKPY>KHOCTH

20.09.24

24.09.24

[Tpuniun oTHocuTenbHOCTH [anumnes.
HNuepumansubie cuctemsl otcuera. [lepBroiit
3axoH Herorona

27.09.24
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Macca tena. Cuia. [Ipunnun
Cynepno3uiu cui. Bropoii 3aKoH
HproTona 1 MaTepuaibHOM TOYKU

01.10.24

10

11

Tpernii 3akoH HprOTOHA [U1s1 MaTepHAIIBHBIX
TOYEK

3aKOH BCEeMHUPHOro TsaroteHus. Cuia
TspkecTu. [lepBasi kocMHuueckasi CKOpOCThb

04.10.24

08.10.24

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

11.10.24

13

14

Cuna tpenus. Koaddumment tpenus. Cua
COIIPOTHUBIICHUS TIPU JBMKCHUU TEJA B
KHJIKOCTH WU Ta3e

[ToctynarenbHOE U BpaniaTeabHOE
JBUKCHHIE a0COTIOTHO TBEPAOTO TEA.
MowmeHnT cunbl. Ilnedo cunsl. YcioBus
paBHOBECHS TBEPAOTO TElIa

15.10.24

18.10.24

15

16

17

NMnynsc maTepualbHONM TOYKHU, CUCTEMBI
MaTEpUAIbHBIX TOYEK. IMITybC CHIIBL.
3aKoH COXpaHEHUs UMITyJbca. PeakTuBHOE
JBUKCHHE

Pabota 1 MmomHOCTh cuiibl. Kunernueckast
sHeprus mMarepuanbHoi Touku. Teopema 00
M3MEHEHNH KHHETUYECKON SHEPTHU

ITorennuaneHast sHeprus. lloteHunansHas
SHEPTUs yIpyro aepopMupOBaHHON
npyxuHsl. [loTeHuManbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

22.10.24

25.10.24

05.11.24

18

19

[ToTeH1manpHbIe U HEIOTEHIMAIbHbIE
cuibl. CBsI3b pabOTHI HETTOTEHITUATBHBIX
CHUJI C U3BMEHEHUEM MEXaHUYECKOU dHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOU JHEPTUU

JIaGoparophas pabota «lccnenoBanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM
MEXaHMYECKON SHEPTUHU TeJla Ha TIPUMEpE
PaCTSKEHUS PE3UHOBOTO KIyTay

08.11.24

12.11.24

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKE

15.11.24

21

OcHOBHBbIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU Teopun. bpoyHOoBCKoOe
nsuxenue. Juddysus

19.11.24

22

XapakTep ABMKEHUS U B3aUMOJIECUCTBUSA
4yacTHL BeuiecTsa. Moenu cTpoeHus ra3os,
KUJKOCTEN U TBEPABIX TEI

22.11.24

23

Macca monekyin. KonuyecTBo BemiecTsa.
[TocrosiHHas ABoraapo

26.11.24

24

TennoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

29.11.24

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

03.12.24




AOcomoTHas TemIepaTypa Kak Mepa
CpeaHEel KUHETUYECKON SHEPTUM ABUKECHUS

06.12.24

26 MOJIEKYJI. YpaBHeHHEe MeHeneeBa-
Knaneiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI 10.12.24
JlabopaTopHas pabota «lccnenoBanue 13.12.24
28 3aBHCUMOCTH MEX/y MapaMeTpaMu
COCTOSIHUS pa3peKEHHOT'0 Ta3a
29 M3omporieccel B HaeabHOM Ta3e U UX 17.12.24
rpaduyeckoe npeacTaBieHue
BryTpeHHss SHEprHs TepMOIUHAMUYECKON 20.12.24
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.
30 KomnyecTBo TemioTs! u padora.
BHyTpeHHsIs SHEpTHUs 0JTHOATOMHOTO
UJealbHOTO Ta3a
31 Bupl Teronepenaun 24.12.24
V nenpHas TEINIOEMKOCTE BEIIECTBA. 27.12.24
32 KonuyecTBO TEmIIOTHI pu TEIUIONEpeaaye.
AabaTHBIN MPoIEcC
33 [TepBbIit 3aKOH TEPMOAMHAMUKH U €T0 10.01.25
MIPUMEHEHHE K U30ITpoIieccam
34 HeoOpaTuMocTh Mpo1ieccoB B MpUpoOIe. 14.01.25
Bropoii 3akoH TepMOAMHAMUKH
35 [Mpunuun nevicteus u KI1J[ TermoBoit 17.01.25
MaIIHHbI
36 Huxkn Kapno u ero KIIJ{ 21.01.25
37 DKOJOTHYECKHE MPOOTIEMbI 24.01.25
TETIOPHEPTETUKH
38 O6o0maromuii ypok «MosexyspHas 28.01.25
¢uznka. OCHOBBI TEPMOIMHAMUKIY
KonrtponbHas pabora o Teme 31.01.25
39 «Mounekynsipras puznka. OCHOBEI
TEPMOTUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. 04.02.25
Hcnapenue u kuneHue
a1 AOComOTHAs U OTHOCHUTEJIbHAS BIAYKHOCTD 07.02.25
BO3ayxa. HackllenHsIil map
Tépnoe Teno. Kpucrammmieckue u 11.02.25
42 amop¢HbIe Tena. AHU30TPOIHS CBOWMCTB
KpUCTAILIOB. JKUIKHEe KPUCTAIUTEL.
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u kpucrammzanus. Y aenbHas 14.02.25
TerioTa miasneHus. Cyoaumanus
44 YpaBHEeHHE TEIJIOBOTO OalaHca 18.02.25
45 DnekTpu3anys Tel. DISKTPUISCKUi 3aps. 21.02.25
JIBa BU/Ia QIEKTPUUYECKUX 3aPSIOB
[IpoBOTHMKH, TUDIEKTPUKH U 25.02.25
46 MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS

AIIEKTPHUYECKOTO 3apsiia




47

B3aumoneiictsue 3apsinoB. 3akoH Kyinona.
To4deuHblid SEKTPUUECKHUI 3apsiT

28.02.25

48

49

Hanpsk€HHOCTD 37€KTPUYECKOTO MOJs.
[IpuHUHMI CyNIEpIO3UIIUU IIIEKTPUUECKUX
nojei. JIlunuu HanpsiKEHHOCTH

PaboTa cuit 31eKTpoCcTaTHuecKoro moJsi.
Ilorenuuain. Pa3HocTh NOTEHIINATIOB

04.03.25

07.03.25

50

51
52

[IpoBOAHMKYM U AUDIIEKTPUKHU B
ANEKTPOCTATUYECKOM II0JIE.
JlsnexkTpuueckas MPOHUIIAEMOCTh
DnekTpoéMkocTh. KoHniencatop

DNeKTPOEMKOCTb IIIIOCKOT0 KOHAEHCATOPA.
OHeprus 3apsKEHHOI0 KOHAEHcaTopa

11.03.25

14.03.25
18.03.25

53

54

55

JlaboparopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMN NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIILHOTO
arrmapara, CTpyHHOro IpuHTepa.
DneKTpocTaTUYeCKas 3alnuTa. 3a3eMIIeHre
AJIEKTPOIIPUOOPOB

DNEeKTPUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [locrosunbiii Tok. Cuiia
toka. Hanpsbxenue. ConpotuBieHue. 3akoH
Oma 1t yyacTka 1enu

21.03.25

01.04.25

04.04.25

56

ITocnenoBarenbHOE, apaieNbHOE,
CMEIIaHHOE COEMHEHHE IIPOBOIHUKOB.
JIaGopartopHas pabota «3yuenue
CMEIIaHHOTO COEMHEHHSI PE3UCTOPOBY

08.04.25

57

58

59

PaboTa 1 MOITHOCTB JEKTPUUECKOrO TOKA.
3axoH /[xoynsa-JleHna

3axon OMa 171 OJIHO# (3aMKHYTO )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne DJIC uCcTOUHMKA TOKA U €T0
BHYTPEHHET0 COPOTHUBIICHUS»

DNEeKTPOHHAsl TPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBIICHHS
METaJUIOB OT TEMIEPaTypHI.
CBepXIpoBOAMMOCTh

11.04.25

15.04.25

18.04.25

60

61

DneKkTpryeckuil ToK B Bakyyme. CBOMCTBa
AJIEKTPOHHBIX ITYYKOB

[TonynpoBOTHHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoguMocTs. CBolicTBa p—N-
nepexoja. [lomympoBogHUKOBBIE TPHOOPHI

22.04.25

25.04.25

62

DIIEKTPUYECKHI TOK B pacTBOpax M
pacrmiaBax 3J€KTPOJIUTOB.
ONeKTpoIUTHYECKAs JUCCOLMALUS.
DnexTponaun3

29.04.25

63

DNEKTPUUECKUN TOK B ra3ax.
CaMOCTOSTEILHEIN U HECAMOCTOSITEILHEBIN

01.04.25




pa3psa. Mounus. [1nazma

64

DneKTpuuecKue mpudophl U YCTPOMCTBA U
WX MpakTuIeckoe nmpuMeHenue. [1papuia
TEXHUKUA 0E€30I1aCHOCTHA

12.04.25

65

O6o0maromuit ypok «IeKTPOAMHAMHUKAY

16.04.25

66

67

68

KonrponsHas pabora no Teme
«Qnektpocraruka. [locTostHHBIN
JIIEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX
cpenax»

[ToBropenue. KontponbsHas pabora o Teme
"DnexkrpoguHaMuka"

[ToBTopenue. OOOOIIAOIIMI YPOK TTO
temaM 10 knacca

20.04.25

23.04.25

27.04.25

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

Koutp
OJIbHBI
e
padoTt
bl

IIpak
THYeC
KHe
padot
bl

JlaTa
U3YYeHHS

ITocTossHHBIE MATHUTHI M UX
B3anMoercTBHEe. MarHuTHOE TT0JIE.
Bexkrop MaruutHOM MHAYKUMK. JIMHUM
MAarHUTHON UHIYKIIHHA

03.09.24

MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
OmneIT Opcrena. Bzaumoneiicrsue
IIPOBOJHHUKOB C TOKOM

04.09.24

JlabopaTtopHas pabota «3yuenue
MarHMTHOTO TIOJISl KaTYIIKA C TOKOM»

JlelicTBrE MarHUTHOT'O TOJIS1 HA IPOBOJHUK
¢ TokoM. Cuita Amniepa. JlaboparopHas
pabota «VccnenoBanue neHCTBUS
ITIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM»

10.09.24

11.09.24

JlelicTBME MarHUTHOTO TTOJIS Ha
JBUKYITYIOCS 3apshKeHHYH0 yactuny. Cuna
Jlopenma. Pabora cuisl JlopeHna

17.09.24

OnexTpoMarauTHas HHAYKIUs. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. 3/1C
MHIYKIUH. 3aKOH 3JIEKTPOMarHuTHOU
nHaykunu Papanes

18.09.24

JlabopaTtopHas pabota «lccnenoBanue
SABJICHU S BHGKTpOMaFHHTHOﬁ HHIOYKIUW>

24.09.24

NHayKTUBHOCTB. SIBIIEHUE CAMOUHIYKIUH.
OJIC caMOMHAYKIIMU. DHEPTUS
MAarHUTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE ToJIe

25.09.24




TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: TOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
VHJyKLHOHHAs I1IeYb

01.10.24

10

11

O6o6maromuii ypok «MarauTHoe mode.
DJIeKTPOMAarHUTHASE MHIYKIUS»

KonTponbhas pabota no teme «MaruutHoe
rosie. DJIIEKTPOMarHUTHAsE UHTYKIIHS

02.10.24

08.10.24

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHusl.
I'apmonnueckue konebanus. YpaBHEHHE
rapMOHHYCCKHX KoyieOanuii. [IpeBpamieHue
SHEPTUU

09.10.24

13

14

15

16

17

JlaboparopHas pabdora «MccnenoBanue
3aBUCHMOCTH MEPUO/Ia MAIIBIX KOJICOaHU
rpys3a Ha HUTHU OT OAJIMHBI HUTU U MAaCChbl
rpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJIcOaHUs B
UjcaIbHOM KOJIeOATeIbHOM KOHTYpE.
AHAIOTHS MEXKIy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3aKOH COXpaHEHHUS
SHEPTUH B UJICAILHOM KOJIe0aTeIbHOM
KOHTYpE

[IpencraBienue o 3aTyXaroMIHX
KoseOaHusX. BeIHYKICHHBIC
MexaHHYeCcKHe Konebanus. Pe3oHanc.
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJe0aHus

[lepemennsblit Tok. CUHYCOUJAIbHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaNpsHKEHUs

15.10.24

16.10.24

22.10.24

23.10.24

05.11.24

18

19

20

Tpancdopmarop. [IponsBoacTso, mepenaya
1 IOTpeOIeHNE YIEKTPUUECKON SHEPTUU

VY eTpoicTBO U MPAKTUUECKOE MPUMEHEHHE
AJIEKTPUYECKOT0 3BOHKA, FeHepaTopa
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay

DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIIOJIb30BAaHUS JIEKTPOIHEPTUH B
TOBCEIHEBHOM KU3HHU

06.11.24

12.11.24

13.11.24

21

MexaHn4yecKue BOJTHBI, YCIOBHSI
pacnpoctpanenus. [lepuoa. Cxkopoctb
pacrnpocTpaHeHUs U JIIMHA BOJHBI.
[TonepeuHbie U TPOJOJIbHBIE BOJIHBI

19.11.24

22

3ByKk. CKOpOCTb 3BYKa. | pOMKOCTH 3BYKa.
Bricora Tona. TemOp 3ByKa

20.11.24




23

9JI€KTpOMaFHI/ITHBIe BOJIHBI, UX CBOMCTBa U
ckopocTb. [lIkana 3eKTpOMarHUTHHIX BOJIH

26.11.24

24

[IpuHOHMIIBI paIOCBA3U U TEJIIEBUICHHUS.
PazButue cpencts cBsa3u. Pagunonokamus

27.11.24

25

26

27

KonTponbras padbora «Konebaunust u
BOJTHBI»

[IpsmonuHeitHOe pacnipocTpaHeHHE CBETa B
OJHOPOJHOM cpene. ToueuHblid HCTOUHHK
cBera. JIyd cBera

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

cera. [TocTtpoenune nzobpaxkeHuit B
IIJIOCKOM 3€pKajie

03.12.24

04.12.24

10.12.24

28

IIpenominenue ceera. [lonHoe BHyTpeHHEE
orpaxkeHue. IIpenenbHbIil yros noaHoro
BHYTPEHHETO OTPAXKEHU

11.12.24

29

30

31

Jlaboparopnas padota «3mepenue
MOKAa3aTels MPEJIOMIICHHSI CTEKIa
JIunzel. [locTpoeHune n300pakeHuii B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue JTMH3bI

JlaboparopHas pabdora «lccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX

17.12.24

18.12.24

24.12.24

32

33

Jucnepcus cBera. CloKHBINA COCTaB
6enoro ceera. Ler. JlaboparopHas pabora
«HabmoneHne nucnepcun cBeTa»

Wntepdepennus cera. Audpakius cera.
JludppakionHas pemeTka

25.12.24

14.01.25

34

35

[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

Onrtuyeckue mpuOOPsI U yCTPOHCTBA U
yCJIOBUS UX 0€30IaCHOr0 IPUMEHEHUs

15.01.25

21.01.25

36

['paHnIIBI TPUMEHUMOCTH KJIACCUYECKOMN
MexaHukH. [locTynarel cnenuanbHON
TEOPUHU OTHOCUTEIBHOCTH

22.01.25

37

38

39

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
3aMeIUICHHE BPEMEHH M COKpAILlEHNE
JUIMHBI

OHeprus U UMIYJbC PENSITUBUCTCKON
yacTULbl. CBA3b MAcChl C SHEPTUEN U
UMITYJIbCOM. DHEPIHsl MOKOs

KonrtponsHas padora «OnTrka. OCHOBBI
CHeIHaIbHOM TE€OpPUH OTHOCUTEIbHOCTH

28.01.25

29.01.25

04.02.25

40

41

®otonsl. Dopmyna [Inanka. Dueprus u
UMIyNbC HOTOHA

OTkpeITHE U UccnenoBanue GoTorddexra.
Omnsitel A. I'. Cronerosa

05.02.25

11.02.25

42

3akoHsbl poTodddexTa. YpaBHEHHE
Oitamreiina s potodddexra. «KpacHas
rpanuna» Gotordpdexra

12.02.25




43

JNasnenue ceera. OnbiTel I1. H. JIeOenena.
XUMHYECKOE IeHCTBUE CBETA

18.02.25

44

45

TexHuuecKkne yCTpoCTBa U MPAKTUYECKOE
npuMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
COJIHEYHas OaTapesi, CBETOUO/T

Pemrenue 3agad mo reMe «DI1€MEHTEI
KBAHTOBOU OIITHUKH)

19.02.25

25.02.25

46

47

48

49

Monens atroma Tomcona. OnbITEI
Pesepdopaa mo paccessHUIO 0-4aCTHII.
[InanerapHas Momens aToma

[Toctynater bopa

Wznyuenue u nornomeHue GoTOHOB MPU
repexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUU
Ha Apyroil. Bunel criekTpoB

Bonnoseie cBoiicTBa yactuil. BosHel 1e
bpoiia. KopnyckynsipHO-BOJHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKJIEHHOE
M3JIy4eHUE

26.02.25

04.03.25
05.03.25

11.03.25

50

OTKpbITHE panOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

12.03.25

51

CaoiicTBa anb(da-, 6era-, ramma-
u3JIydeHus. BiusHue panoakTHBHOCTH Ha
JKHUBBIC OpFaHI/I3MI)I

18.03.25

52

OTkpbITHE IPOTOHA U HEUTpOHA. I30TOMBI.
Anbda-pacniaj. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ["lamma-
W3Ty4YCHHE

19.03.25

53

54

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIEPHOMN YHEPIEeTUKU

DOneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pErucTpalyu JIEMEHTAPHBIX YACTULL.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3auMo/ieiicTBus. EquHCcTBO (hrsmaeckoit
KapTUHBI MUPa»

01.04.25

02.04.25

55

56

DTarbl pa3BUTHS ACTPOHOMHH.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE acTpoHOMHH. By 3BE34HOTO
HeOa. Co3Be3ius, spKue 3BE3/bI, TIAHETHI,
X BHANMOE ABrKeHHe. ComHeuHas
cucrema

Connue. ConHevyHast akKTUBHOCTb.
Ncrounuk sHeprun CosHuA U 3BE3]1

08.04.25

09.04.25

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3 bl IVIaBHOM MOCIIE0BATEILHOCTH.
BuyrtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHBIE TIPEICTABICHUS O

15.04.25




HpOI/ICXO)KI[eHI/II/I M 3BOJIFOIIUA COJIHI_[a n
3BE3]T

58

Muneunsiit [1yte — Hama ["anakTuka.
[Tonoxenue u auxenue ConaHia B
lNanaktuke. ['anaktvku. YEpHbIEC IBIPHI B
sIIpax rajJakTUK

16.04.25

59

Bcenennas. Pas6eranue ranaktuk. Teopus
Bosnbiioro B3psiBa. PenukToBoe
u3iydeHue. MerarajgakTuka

22.04.25

60
61

Hepemennsie mpo6iieMbl aCTPOHOMUUT

KontposbHas padoTa «2JIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

23.04.25
29.04.25

62

63

64

65

O6o06maromuit ypok. Ponb puzuku u
aCTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHICCKOM, COLMAIbHON 1
ATUYECKOH cdepax MesATeTbHOCTH YeIOBEKa

O6o6matomuii ypok. Poib u Mmecto pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

O6o6maromuii ypok. Pois ¢pusnyeckoii
Teopur B ((OPMHUPOBAHHUHU TTPEIICTABICHHUHA O
(bu3HYECKOi KapTHHE MUPa

O6o6maromuii ypok. Mecto pusnueckoit
KapTUHBI MUPA B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABJICHUH O IPUPOIE

30.04.25

06.05.25

07.05.25

13.05.25

66

PesepBHbIil ypok. MarautHoe mnoiie.
DneKTpoMarHuTHas UHAYKLUS

14.05.25

67

68

PesepBubiil ypok. Ontuka. OCHOBBI
CHEelUaJIbHON TEOPUU OTHOCUTEIBHOCTH

Pezepuslit ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U acTPOPU3UKU

20.05.25

21.05.25

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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