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PABOYAS TIPOT'PAMMA IO ®U3UKE (FA30BBI YPOBEHD),
10-11 KJIACC

Pabouass mporpamma mo ¢usuke (0a30BBII YPOBEHb) HAa YPOBHE CpPEIHETO OOIIETro
oOpa3oBaHMs COCTaBJieHa Ha OCHOBe TpeOoBaHMII K pe3yabTaTaM OCBOCHHMSI OCHOBHOU
00pa30BaTeNLHON MPOTrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHHUs, IPEACTABICHHBIX B DenepaibHOM
roCy/IapCTBEHHOM 00pa30oBaTEIbHOM CTaHAapTe CpeaHero oOmiero oOpa3oBaHMs, HAa OCHOBE
denepanbHOil paboueil mporpammel 1Mo yueOHOMY mpeamery «Dusmka» (0a30BbI YpPOBEHB) a
takke Paboueil mporpaMMbl BOCIUTAHUS.

|. COIEPXKAHUE YUEBHOTI'O ITPEJMETA «®HU3UKA» (FA30BbIi1 YPOBEHD)
10 KJIACC

Pasznen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®usnka — Hayka O npuponae. Haydnble MeToabl IO3HaHMs OKpyskaromero mupa. Pomip
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE IO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (GU3UUECKUX SBICHUH W mporeccoB. Hayunpie rumotessl. Pu3mueckue
3aKOHBI ¥ TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB. [IpMHIINUIT COOTBETCTBHUSL.

Poms m mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAyYHOH KapTHHBI MHpaA, B
IIPAKTUYECKON AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnanorosble U HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Pasznea 2. MexaHuka

Tema 1. Kunemamuxa

Mexanunueckoe nBukeHHe. OTHOCUTEIbHOCTh MEXAHMUECKOro JBMKeHus. Crucrema oTcuéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpelHSAS CKOPOCTb, MIHOBEHHas CKOPOCTb) W YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIIMU Ha OCH CHCTeMbl KoopauHat. CIoXeHHE TepeMelieHUuN u
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEWHOE JIBWKeHWe. ['paduku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO TaICHHS.

KpuBonunelinoe nukenue. J[BuxeHne MaTepuaibHON TOUKH IO OKPYKHOCTH C TIOCTOSIHHOM
10 MOJYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAast CKopocTh. [lepnon u gactota obparieHusl.
LleHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHn4eckue ycTporucTBa M MPAKTHUECKOE MPUMEHEHHUE: CIIUIOMETp, ABUKEHUE CHAPSIOB,
LIETIHbIE U peMEHHBIE NIEpPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JIBUIKEHHUSL.

[IpeobGpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aeuxenus Tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.



N3mepenue yckopeHust CBOOOHOTO MaCHHSI.

HamnpaBnenue ckopocTy Npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IYTSIMH, IIPOHJECHHBIMU TEJIOM 3a I1OCJIEJ0BATEIbHBIC
paBHbIE IPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHHUU C HAYAJIIbHOM CKOPOCTBIO, PAaBHOMN
HYJIIO.

N3yuenune nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

W3yuenne nBMKeHUS TejIa, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun orHocutensHocTH ['aynmnes. IlepBbiil 3akoH HprotoHa. MHepruanbHble CHCTEMBI
OTCY€Ta.

Macca tena. Cwuna. Ilpunnun cynepno3unuu cwi. Btopoit 3akoH HerooTona s
MarepuanbHOU Touku. Tperuii 3akoH HplOTOHA [U1s1 MaTepruanbHbIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckonbxeHus, kadyenust). Cuna tpenus. Cyxoe tpenue. Cuiia
TPEHHS CKOJBXKEHUs M cuia TpeHus mnokos. Kosdduument tpenus. Cuna CONpOTHBICHUS HpU
JBUKEHUHM TeJa B XKUAKOCTU WM rase.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCHUTEIIBHO OCH BpauieHud. [linedo cuibl. YcinoBus paBHOBECHS! TBEPAOTO
Tena.

TexHnueckue yCTpPOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TMOAIIMIHUKY, JBM)KEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U MTAZICHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

Ycnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOH MI0CKOCTH.

WccnenoBanne 3aBUCMMOCTH CHUJI YIPYrOCTH, BO3HUKAIOIIUX B MPY)KMHE U PE3UHOBOM
o0pas1ie, OT ux J1edopMalnu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3aKonbl COXpaHeHUn 6 MEXAHUKE

Nmnynbe mMaTepuanbHOW TOUYKM (Tena), CUCTEMbl MaTe€pUaJIbHBIX TouyeK. Mmmysnbc cuiel u
MU3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHNE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckast »Heprus MarepuanbHOM Touku. Teopema 00 H3MEHEHMM KHUHETHYECKOM
SHEPTHUH.

[TorennuaneHast sHeprus. [loTeHumanpHas >Heprus ynpyro aeGopMUPOBAHHON MPY>KUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble W HENOTEHIMaJbHbIE CHIBL. CBS3b pabOTHl HEMOTEHLIMATbHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKOM dHEpruu.

VYnupyrue u Heynpyrue CTOIKHOBEHHSL.

TexHu4eckue yCcTpOMCTBa M IPAKTHUYECKOE IPUMEHEHWE: BOJOMET, KOMEp, INMPYKWHHBIN
IIUCTOJIET, IBUKEHHUE PaAKET.



Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE JIBUKEHUE.

[Tepexo mOTEHITMATBHOM SHEPTHH B KWUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCONIOTHO HEYNPYroro yjaapa ¢ IIOMOINBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHUJIBI C K3BMEHECHHUEM MEXaHUYECKOW SHEPTHH Tejla Ha IPUMEPE
pacTsKEHUs PE3UHOBOIO KI'yTa.

Paznen 3. Mosekyaspuasi pu3uKka u TepMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKON TEOPHH W WX ONBITHOE OOOCHOBAHHUE.
BbpoynoBckoe apmxkenue. Auddys3usa. Xapaktep ABHKEHUS U B3aUMOJCUCTBUS YACTHI] BEIIECTBA.
Mopnenu CTpOeHUs Ta30B, JKUIKOCTEH U TBEPIBIX TET U OOBSICHCHHE CBOWCTB BEHIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl mosiekyi. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopens wuaeanbHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYISIPHO-KMHETUYECKOH TEOpUU
UJIeaTBbHOTO Ta3a. AOCOTIOTHAS TEMIIEpATypa KaK Mepa CpeHEN KMHETHYECKOM SHEPTUHU TEIIOBOTO
nBwKeHus vactun raza. llkama temnepatyp KenbBuna. ['a3oBble  3aKkOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanmebrona. M3ompoiieccsl B UACAIBHOM Tra3e C IMOCTOSIHHBIM
KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBlieHHWE H30MPOIECCOB: HM30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnpIThl, [OOKAa3bIBAIOUIME TUCKPETHOE CTPOCHHME BelIeCTBa, (oTorpaguu  MOJIEKys
OPraHUYeCKUX COCIUHECHUM.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUSI.

Mopnaens onbita [lTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBHUS.

Mopenb, HITIOCTPUPYIOLLAsk TPUPOLY IaBJICHUS ra3a Ha CTEHKHU cocya.

OMBITHI, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJ1€ATbHOTO Ta3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHHUI 00BhEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXK]ly TapaMeTpaMH COCTOSIHUS pa3peKEHHOT O rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucteMa. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMHYECKOW CHCTEMBI M
criocoObl €€ m3mMeHeHHs. KommuecTBO TemynoTsl U pabora. BHYTpeHHSs 3HEprust OJHOATOMHOTO
WJICATTBHOTO Ta3a. Buawl Temionepenayn: TEMIONPOBOJHOCTh, KOHBEKIMS, U3IyUYEHHE. Y IeJIbHAs
TEIIOEMKOCTh BellecTBa. Koan4yecTBO TEMIOTHI pU TEIUIONepeaaye.

[Tonsitue 06 agunabarHoM mpouecce. [lepBriil 3akoH TepmonuHaMuku. [IpuMeHeHune mepBoro
3aKOHA TEPMOAMHAMHMKH K H30mporieccaM. ['padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B IPUPO/IE.

TemnoBsie MamuHbl. [IpuHIKNBI JeiicTBHUs TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus HEPrHH B
TerioBbIX MammnHax. Koadduument nonesnoro neictus terioBoi Mamuusl. [ukn Kapho u ero
KO3 (QUIIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHUECKHE TPOOIEMbI TEIIOIHEPTETHKH.

TexHn4ecKkue ycTporuCcTBa U MPAKTUIECKOE MPUMEHEHHE: JIBUTATEIh BHYTPEHHETO CTOPaHMUS,
OBITOBOW XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



W3MmeHeHne BHYTpEHHEH SHEPTUH Tea MPU COBEPIICHUN PabOThI: BEUIET TPOOKHU U3 OYTHUTKH
Mo JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue 3¢upa B JIATyHHOH TpyOke NyTEM TpeHUs
(BuIEOIEMOHCTpAIIMS ).

W3menenue BHyTpeHHEH 3Hepruu (TemMrepaTyphl) Tella Ipy Terionepenaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATEs.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u konjeHcauus. Vcnapenue u kuneHue. AGCOTIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO31yxa. HacelmeHHslii map. YaenpHas TemwioTa MnapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIIEPATYpPbI KUTICHUS OT JAaBJICHUS.

Teépmoe teno. Kpucrammmyeckue u amopdHbIe Teina. AHU30TPOIHUS CBOHCTB KPUCTAIIIOB.
Kunkue xpuctamnsl. CoBpemeHHble MaTepuaibl. [lnaBrenue u Kpuctainuzauus. Y aenbHas
TeruioTa riasiaenus. Cyonumarusi.

VYpaBHeHHE TEII0BOro OanaHca.

TexHnuyeckue yCTpPOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTHH MOJYyYEHHsSI COBPEMEHHBIX MaTEpUajIoB, B TOM YHCIIe HAHOMATEPHAIIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npu moHM>KEHHOM JIaBJICHHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habnroienne HarpeBaHus ¥ IJIaBJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpalys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

DnexTpuszanus Tel. DaeKTpuuecKuid 3apsa. JBa Buna snekrpudyeckux 3apaaoB. [IpoBoaHukwy,
JTUDJIEKTPUKHU U MOITYIPOBOAHMKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOT0 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TouedHslil seKTpUYECKUid 3apsil. DIEKTPUIECKOe
nosie. Hanpsok€HHOCTE anekTpuyeckoro noss. IIpuHOun cyneprno3uuuu 3JI€KTPUUYECKUX IOJIEH.
JInHnM HaNpsYKEHHOCTH DJIEKTPUYECKOTO MOJISL.

Pabora cun anextpocratuueckoro nois. Ilorenuuan. PazHocts norennuanos. [IpoBogHuku
U JUDJIEKTPHUKH B AJIEKTPOCTATUYECKOM Touie. [unnekTprudeckasl IpOHUIIAEMOCTb.

OnexrpoéMkocTs. KoHaeHcarop. OIEKTPOEMKOCTh INIOCKOTO KOHAEHCATOpA. OJHEPTHUs
3apsyKEHHOI0 KOHJIEHCATOopA.

TexHnueckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTAaTUYECKAsl 3allMTa, 3a3eMJIEHUE BJIEKTPONpUOOpOB, KOHJEHCATOP, KONMUPOBAIbHBIN
anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U IPUHIUIL ACUCTBUA dJIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOTHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIM IUIACTHH, PACCTOSHMUS
MEXIYy HUMH U JUDJIEKTPUUECKON IPOHUIIAeMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.



Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannuwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBaHUS 3JEKTPUUYECKOrO TOKA. VICTOUHMKHM TOKA.
Cuna toka. IlocTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka 1enu.

DNEKTPUUECKOE CONPOTUBIICHUE. Y IEIbHOE CONIPOTUBIEHME BellecTBa. IlocnenoBarensHoe,
MapajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoymns—JIenia. MOIIHOCTH 3IEKTPHUECKOTO TOKA.

DNEeKTpOABMKYILAsA CUJIAa U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHHMKA TOKa. 3akoH Oma Juis
MOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. Koporkoe 3ambikaHue.

DNeKTpOHHAasl IPOBOIUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh COINPOTUBIIEHUS METAJUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[onmynpoBonuuku. CoOCTBEHHAS U IPUMECHAS! IPOBOJUMOCTD MOIYIPOBOJHUKOB. CBOMCTBA
p—n-nepexona. [loaynpoBoJHUKOBBIE TPHUOOPHI.

DOneKTpUYecKUuid TOK B pacTBOpax M paciiaBaX 3JIEKTPOJIUTOB. OJEKTPOIUTHYECKAS
qucconuanus. JIeKTpoIin3.

OnexTpuueckuid Tok B razax. CaMOCTOSTENbHBI U HECAMOCTOSTENbHBIN pa3psan. MosHus.
[Tma3ma.

TexHunueckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHUE: aMIIEpMETp, BOJBTMETpP, PEOCTaT,
HUCTOYHUKUA TOKa, OJIIEKTPOHArpeBaTelbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP  CONPOTHBIICHUS,  BaKyyMHBIM MO,  TEPMHUCTOPHI M  (POTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN INOJ1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHMS.

3aBUCHMOCTh CONPOTHUBJICHUS I[WJIMHIPUYECKUX IMPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MIONIEPEYHOI0 CEYEHUsI U MaTepHuana.

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[IpsiMoe wu3MepeHue HIIEKTPOABMKYILEH cuibl. KopoTkoe 3aMblkaHHE TalbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUSI.

3aBUCHMOCTb CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJTUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3IyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne cMeIIaHHOro COeJMHEHHS pe3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenue anexrpoinusa.

MexnpeamerHblie CBA3U

W3ydyenne kypca ¢usuku 0Oa3oBoro ypoBHs B 10 kjacce OCyLIECTBISIETCS € Y4YETOM
COJIEP>KaTENbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHUH, Teorpaduu
Y TEXHOJIOTHH.

Mescnpeomemuvie nonsamus, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAYYHOTO MO3HAHUS:
SBJICHWE, HAY4HbI (QakT, runore3a, (u3Nueckas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHHE,
9KCIIEPUMEHT, MOJIEIIMPOBaHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TuHelHas (QyHKuus, napabona, runepOona,
uX rpaduKu U CBOICTBa, TPUTOHOMETpHUECKHUE (YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOEKIMH HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.



Buonoeusn: mexanudeckoe IBMKEHHE B JKUBOH mpupone, Muddysus, 0cMOC, TEIIOOOMEH
KMBBIX OpPraHU3MOB (BBl TEIUIONEPEJaud, TEIJIOBOE PaBHOBECHUE), IJIEKTPUUECKUE SBICHUS B
YKABOW MPHUPO/IE.

Xumus: DUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb BEILECTBA,
MOJISIpHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJI, )KUIKOCTEH U ra30B, JIEKTPUYECKUE CBOMCTBA
METAJIJIOB, YIEKTPOJIMTUYECKAs JUCCOLUALINS, FAJIbBAHHKA.

T'eozcpagpus: BNaxXHOCTh BO3yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeodOpa3oBaHUE IBMXKEHUI C HMCHOJIb30BAHMEM MEXaHM3MOB, YUET TPEHUS B
TEXHUKE, TOAIIMIIHUKY, MCIOJIb30BAaHUE 3aKOHA COXPAHEHMsI HMIIyJIbca B TEXHUKE (pakera,
BOJIOMET U JPYyTHUE), IBUTATeNIb BHYTPEHHErO CrOpaHus, apoBas TypOUHa, ObITOBOM XOJIOUIIBHUK,
KOHJIULIUOHED, TEXHOJIOTUHU TIOJYYECHHUs] COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHUaJIOB,
U HAHOTEXHOJOIMH, OHJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB, KCEPOKC,
CTpPYMHBI IpPUHTEP, 3JIEKTPOHArpPEBAaTEIbHbIE INPUOOPBI, 3BJIEKTPOOCBETUTEIbHBIE IPUOOPBI,
rajlbBaHUKa.

11 KJIACC
Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossuHbIE MarHUThl. B3anmoneicTBre MOCTOAHHBIX MarHuTOB. MarHuTHOE 1oje. Bektop
MarHuTHOM UHAYKUMH. [I[puHImn cynepno3uuum MarHuTHBIX 1osiel. JIMHUM MarHUTHOM MHTYKLIUH.
KapTuHa nuHMil MAarHUTHOM MHYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHoe Mmoje NpoBOAHMKA ¢ TOokoM. KapThHa NWMHMA MHIYKUMM MAarHUTHOTO IIOJIA
JUTMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHMKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzaumopeiictBue NpoBOJHUKOB C TOKOM.

Cuinia Amriepa, €€ MOyJIb M HalpaBJICHUE.

Cuna Jlopenua, e€ Mmoynb U HanpasiieHue. [[BukeHne 3apsHKeHHOM 4acTHIbl B OTHOPOIHOM
MarHuTHOM noJie. Pabota cumsl Jlopeniia.

SIBneHue ANEKTPOMArHUTHOM MHAYKOUU. IIOoTOK BeKTOpa MarHUTHOM  HMHIYKLIHH.
DNEeKTPOABUKYIIAS CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuu Dapanes.

BuxpeBoe nsyekTpuueckoe Imone. ODJNEKTPOABMKYIIAS CHJIA HHIAYKUMM B TPOBOJHUKE,
JBHKYILEMCS TOCTYNATEIbHO B OJJTHOPOJHOM MarHMTHOM IOJIE.

IIpaBuio JleHua.

NHnykTUBHOCTD. SIBICHUE CAMOUHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoiicTBA M  MNPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, DJIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHII, UHTYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MarHUTHOTO TTOJISI.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[ericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

IIpaBuio JleHua.

3aBUCUMOCTDH DJIEKTPOABMKYIIECH CHJIBI MHAYKIIMH OT CKOPOCTH W3MEHEHHUS MarHUTHOTO
IIOTOKaA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1ab6opamopHule pabomol

N3yuenne MarHuTHOTO TOJISI KATYITKH C TOKOM.

WccnepoBanue neicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.



I/ICCHGZ[OBaHI/Ie SIBJICHUA BHGKTPOMHFHHTHOﬁ HHAYKIWH.

Paznen 5. KoJsieOanus 4 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumMHbsle KoJ1eOanus

Konebarenpnass cucrema. CBoOomHble MexaHWyeckue Konebanusi. ["apmoHMuUeckue
koneOanus. Ilepuoxn, wacrora, ammuutyga u (aza konebanuil. [IpyXUHHBIH MasSTHUK.
MatemaTuueckuil MasgiTHUK. YpaBHEHHE TapMOHUYECKUX KosieOanuil. IIpeBpaiienue 3Hepruu npu
FapMOHHYECKHUX KOJIeOaHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE JJIEKTPOMATHUTHBIC KOJICOAHUS B WACATHLHOM
Koje0aTeJbHOM  KOHType. AHAJIOTUS MEXIy MEXaHHYeCKMMH U DJIEKTPOMarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3akoH COXpaHEHHUS PHEPTUU B HUACAIBHOM KoJeOaTeTbHOM
KOHTYDE.

[IpencraBnenne o 3arTyXaroUMX KoieOaHWAX. BBIHYXICHHbIE MEXaHHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHuTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CUHycOMIalbHBIA MEPEMEHHBIH TOK. MOILIHOCTH NEPEMEHHOIO TOKA.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U HAIIPSKEHUSL.

Tpancdopmarop. IIpomsBoacTBo, mepemada M TMOTPEOJICHHE AIEKTPHUECKOW HSHEPIHUU.
DKOJIOTMYECKUE PHUCKM TpU MPOU3BOJACTBE 3eKTpodHepruu. KynapTypa ucnosnb3oBaHus
AJIEKTPO3HEPIUU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTporuCTBa U MPAKTUUECKOE IPUMEHEHHUE: 3JIEKTPUUECKUI 3BOHOK, FEHEPATOP
[IEPEMEHHOTI'0 TOKa, JIMHUU AJIEKTponepeay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KosieOaTenpHON CHCTEMBbl (MPYKUHHBIM WM MaTeMaTHYECKUU
MasITHHK).

HaGmrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGmotenue pe3oHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcmworpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKA M HAOpPsDKEHUS OT  BpEMEHH) s
ANEKTPOMArHUTHBIX KOJICOAHHIHA.

Pe3onanc mpu mocnenoBaTENbHOM COEIUMHEHHM PE3UCTOpa, KaTYIIKM HHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 3JEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

HccnenoBanue 3aBUCHMOCTH MEpUOJia MajbIX KOJIEOaHUM Tpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Ipysa.

WccnenoBanne rmnepeMeHHOro TOKa B LENHM M3  IOCIEA0BAaTENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE G0JIHbL

MexaHnueckre BOJIHBI, ycloBUs pacnpoctpaneHus. Ilepuoa. CkopocTs pacnpocTpaHEHUs U
JuiiHa BoJiHBL. [lonepeunble n npoaonbHble BOIHBL. MHTEphepeHnns u qudpakiuus MEXaHUIECKUX
BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBIL. YCIOBUS M3IY4YEHMs] JJEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B anexTpomaruutHoil BosHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX BOJIH:
OTpaXeHHe,  NpeloMIIeHHe,  mnojspuzauus, audppakuus,  uHTepdpepeHuus.  CKOpOCTbH
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paroOCBA3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.



TexHuuyeckue yCTpoilCTBA M NPAKTHUECKOE IMPUMEHEHHE: MY3BIKAJIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBass IUAarHOCTHMKAa B TEXHUKE W MEAMIMHE, pajap, PaaUONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmromieecs Teno Kak HCTOUYHUK 3BYyKa.

Habnronenue oTpaxeHus 1 MpeaoMIICHUS MEXaHUUECKUX BOJIH.

Ha6monenue untepdepeHnu u AUPpakiui MEXaHMYECKUX BOJH.

3BYKOBOM pE30HAHC.

Habumtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIIEHHUE, MOSpU3aLys,
mudpaknus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsmosinHeHOE pacnpoCTpaHEHUE CBETA B OJHOPOJIHOM Cpeje.
JIyd cBera. TOUEUHBIN UCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHBI OTpaxeHusl cBera. llocTpoeHue H300pakKeHUH B IJIOCKOM
3epKaje.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIICHHS cBeTa. AOCOIIOTHBIN MOKa3aTelb MPETOMIICHHUS.
[Tonnoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yroil oJIHOro BHyTPEHHETO OTPAKECHHUS.

Hucnepcus cBeta. CrnoxkHbIi cocTaB Oeoro cBera. LIBer.

Cobuparoiye 1 paccerBarouye JuH3bl. ToHkas auH3a. @OKYCHOE pacCTOSHUE U ONTUYECKas
cwiia TOHKOM nuH3bL. [locTpoeHue wu300pakeHHil B COOMpAIONIMX W PACCEHMBAIOIIMX JIMH3AX.
@opMyIia TOHKOU JIMH3BIL. Y BEIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOMN ONTUKH.

BonroBas ontuka. Uatepdepenius cBera. KorepeHTHbIC HCTOYHUKU. Y CIIOBUS HAOFOACHHUS
MaKCHUMyMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Judpakius ceera. JudpakuuonHas pemeérka. Y caopre HaOMIOIeHUS TJIaBHBIX MAaKCUMYMOB
MIPY NaJICHUH MOHOXPOMATHYECKOTO CBETa Ha MU (PAKIIHOHHYIO PEIIETKY.

[lonsipuszanus ceera.

TexHuueckue yCTpOHCTBA M TNPAaKTUYECKOE IPUMEHEHHe: O4YKH, Jiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS PEHIETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHue, OTpaXKeHHe U IpesomiieHHe cBeTta. OnTuueckue
pUOOPBHI.

[TonHOE BHYTpeHHEEe oTpakeHue. Mojienb cBeToBo1a.

HccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue narepdepeHnnu caera.

Hab6mronenue qudpakuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydyeHune ciekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonmy4yeHue cniekTpa ¢ HOMOIIBIO AU(PPAKITUOHHON PEHIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHHIA B JIMH3AX.

Hab6mronenue qucnepcuu cera.



Pa3nes 6. OcHOBBI cleIMAJILHOM TEOPHH OTHOCHTEJILHOCTH

['panuubl OPUMEHUMOCTH KJIACCMYECKOM MeXaHWKH. [locTynarsl cnenuanbHON Teopuu
OTHOCUTENILHOCTH: WHBAPUAHTHOCTh MOJYJs CKOPOCTH CBETa B  BaKyyMe, [PUHIIHUII
OTHOCUTEJIBHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€/JIEHNE BPEMEHU U COKPALLEHUE JIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ FHEPTrUEH U UMITYJILCOM PEISITUBUCTCKOM YACTHUIIBI. DHEPTUSI TIOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonsl. ®opmyna [Inanka cBs3u >Hepruu (HOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYJIbC
¢dboToHa.

Otkpeitue u uccnenopanue porodddexra. Onpitel A. I'. Cronerosa. 3akoHb! GoTordpekTa.
VYpasuenue DitHmreitHa 115 hoTodddekra. «KpacHas rpanuima» horodddekra.

Hasnenue ceeta. Onbitel 1. H. JIeGenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuueckue yCTPOHCTBA W TPAKTHYECKOE MpHUMEHEHHe: (OTOdIEMEHT, (OoTomaTUuK,
COJIHEeYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®oT03¢(heKT Ha ycTaHOBKE € IIMHKOBOM MJIaCTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtodddekra.

CBeToquOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnwiTel Pesepdopna mo paccesHuto o-yactuil. Ilnaneraphas
mojenb aroma. Ilocrynatsl bopa. M3nydenue u moriouieHue (OTOHOB MPH Iepexojie aToMa ¢
OJIHOT'O YPOBHS SHEpruu Ha Apyroi. Buasl cnextpoB. CriekTp ypoBHEN SHEPrUU aToMa BOJIOPO/a.

BousinoBsle cBoiicTBa yactull. Bonnsl e bpoitnsa. KopnyckynsipHO-BOIHOBON Ayasin3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuueckue yCTpOMCTBA UM INPAKTHUYECKOE INPUMEHEHHUE: CHEeKTpalbHbI  aHaIu3
(ctiekTpockon), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabmtoneHune nuHeuaToro crnekrpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOLINE CI0KHOCTh CTpOeHUs sapa. OTKpbITHE PaIMOaKTUBHOCTH.
OmneiTel Pe3zepdopna mo ompeneneHuio cocTaBa paJuoakTHUBHOro u3inydeHus. CpoiicTBa anbda-,
Oera-, raMMa-u3iyueHus. BiausiHue paJoakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.

OTtkpbiTHEe NTpoTOHA U HelTpoHa. HykimonHas monens siapa IeiizenO6epra—lBanenko. 3apsia
anpa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DNEeKTpOHHBIH M TO3UTPOHHBIN Oera-pacman. ['amma-uznydenue. 3akoH
pPaZAMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JlelieHUe U CUHTE3 SAEP.

SAnepuriii  peaktop. Tepmosnepubiii cunre3. [IpoOiembl U NEepCHEKTUBB  SACPHOM
JHEPreTUKU. JKOJIOTHUECKUE aCTIEKTBhI IEPHON SHEPTEeTHUKH.

DOnemeHTapHbIe YacTULbl. OTKpPBITHE O3UTPOHA.

Metobl HaOIIOICHHS U PETUCTPALIIH SJIEMEHTApHBIX YacTHII.



@dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (DM3NYECKOi KapTHHBI MHpA.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SICPHBINA PEaKTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTHA acTpoHOMHUU. IIpHUKIIagHOE 1 MUPOBO33pEHYECKOE 3HAYCHUE aCTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE3bI, IUTAHETHI, X BUAUMOE JBIKEHHE.

Conneunas cucrema.

Connue. Conneuynas akTuBHOCTb. McTtounuk sneprun CosHia 1 38€371. 3BE3/1bl, X OCHOBHbBIE
XapaKTepUCTUKHU. JluarpaMma «CHEKTpalbHBIA KJIACC — CBETUMOCTb». 3BE3AbI IJIaBHOU
[IOCJIEI0BATEBHOCTU.  3aBUCHMOCTh ~ «Macca —  CBETUMOCTb» s 3BE3]  TJaBHOU
IOCJIE0BATENbHOCTH. BHyTpeHHee cTpoeHuMe 3BE34. COBpPEMEHHBIE IIPEACTABICHUS O
MIPOUCXOXACHNUHU U 3Botoluu CoJiHIa U 3BE3/1. DTambl KU3HU 3BE3I.

Mnineunsiii [Iyte — Hama [Manaktuka. [lonoxenue n npmxenue Connua B 'anaktuke. Tumbl
rajyiakTuk. Paguoranaktuky n kBa3zapel. YEpHBIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06na. Pasz0Oeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe usnyyeHue.

MacmrabHas cTpyktypa Beenennoil. MeraranakTuka.

Hepewénnplie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habnronenust HeBOOPYKEHHBIM II1a30M C HCIOIB30BaHHEM KOMITBIOTEPHBIX MPUIIOKESHUHN IS
OIIpEJIJICHUs] T0JIOKEHHUsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JHs
CeBepHOro nostymapus 1 sipkue 3BE3/bL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O0o0maroniee NoBTOpPeHUE

Posnb ¢pu3uku 1 aCTpOHOMUM B SKOHOMUYECKOH, TEXHOJIOTUYECKOM, COLMAIBHOM U 3TUYECKON
cdepax IesTeNbHOCTH YEJI0BEKa, poJib U MECTO (PM3UKHU M aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOMH
KapTHUHE MHUpa, posib (u3nyeckoi Teopud B (OPMUPOBAHUM MpEACTaBIEHUN O (uznyeckoi
KapTUHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MHpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O IIPUPOJE.

MexnpeamerHblie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kilacce ocyliecTBisercss ¢ Y4ETOM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu
U TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C HM3YyYEHUEM METOJIOB HAyYHOTO IO3HAHMS:
SBJICHHE, HAay4HBIH (aKkT, TUNOTe3a, (PHU3NUECKas BEIUYMHA, 3aKOH, TEeOopHs, HaOIIo/eHue,
JKCIIEPUMEHT, MOJECINPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CHCTEMbl YpPAaBHEHHH, TPUTOHOMETpPHUYECKHE (DYHKIUH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPbI M MX
MPOEKIIMM Ha OCH KOOPJIMHAT, CJIO0KEHHWE BEKTOPOB, MPOM3BOJHBIE AJIEMEHTApHBIX (YHKIIMH,
MPU3HAKU N10J100MS TPEYTOIbHUKOB, OIPEeICHNE TUIOIAIN TUIOCKUX QUryp u o0béma ted.

Buonoeus: snekTpuyueckue sIBICHUS B )KUBOW NpUpPOAE, KOJeOaTebHbIe ABMKEHHUS B KUBOU
MIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOM IPUPOJE, NIEHCTBHE paJUualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPHUCTAJLIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelIETKH, CIIEKTPAJIbHBIN aHaIH3.

l'eoepaghus: MarHUTHBIE TMOJIOCA 3€MIIM, 3aJIe)KM MArHUTHBIX Py, (OTOChEMKA 3€MHOM
ITOBEPXHOCTH, MIPEACKA3AHNE 3EMIIETPSICEHUM.



Texnonocusi: MTUHUW HIIEKTPOIEpeaay, TeHepaTop NEPEeMEHHOrO0 TOKAa, 3JIEKTPOIBUTATEINb,
WHIYKIIMOHHAs TIe4b, paaap, paauonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOCKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHUKA, COJIHEUHas OaTapes.

I1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O IPEAMETA
«®U3UKA» (BA30BBIil YPOBEHD)

OcBoenne yueOHoro mnpeamera «®Pusnka» Ha ypOBHE CpeAHEro ooOmero oOpa3oBaHHS
(6a30BbIil ypOBEHb) JOJKHO 00ECTIEUUTH JOCTIXKEHUE CIENYIONINX JTUYHOCTHBIX, METAIIPEeIMETHBIX
U TIPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE pe3yNbTAaThl OCBOCHHUS y4yeOHOro mpenmera «®Pusnkay IODKHBI OTpPaxarhb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEHN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHHUX YOEXKIICHUH,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOT O
OMbITAa U ONBITA JIEATEILHOCTH B MPOLIECCE peau3alii OCHOBHBIX HAIpPABICHUM BOCIUTATEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

COPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  OOydaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOTO YJIeHa POCCUHUCKOrO OOIIEeCTBA;

MPUHATHAE TPATUIMOHHBIX OOIICUETIOBEYECKUX T'yMAHHUCTHUYECKUX U JIEMOKPATUUYECKUX
LICHHOCTEIA;

TFOTOBHOCTh BECTUM COBMECTHYIO JEATEIbHOCTh B HHTEpPECax TI'PakJaHCKOro OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aUMO/ICHCTBOBATH C COIIMAILHBIMI HHCTUTYTaMU B COOTBETCTBUU C UX (YHKITHSIMH
Y Ha3HAYCHUEM;

TOTOBHOCTbh K TYMaHUTApPHOU U BOJOHTEPCKOU JIEATEIHLHOCTH;

2)aTPUOTHYECKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)KTaHCKOW UACHTHYHOCTH, ATPUOTHU3MA;

LIEHHOCTHOE OTHOUIEHUE K IOCYJIaPCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSIM POCCUMCKUX YUEHBIX
B 00y1acT (PU3UKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OILIEHHMBATh CUTYAllUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

4)3CTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYas ICTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5)Tpy1oBoro BocnuTaHusI:

WHTEpPEC K pa3IuIHbIM chepam mpodecCHOHATBHON ASSITETLHOCTH, B TOM YHCIIE CBI3aHHBIM C
¢u3MKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymeld mpodeccun u
peaIn30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO W caMOOOpa3oBaHHUIO B 00IacTH (pU3UKK Ha
MPOTSKEHUH BCEH JKU3HU,

6)3K0/10rM4eCcKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYphl, OCO3HAaHWE TJIO00AJIBHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUM B OKPYKAIOILIEH Cpelle Ha OCHOBE 3HAHUS LIEJIeH
YCTOMYHMBOTO Pa3BUTHUs YEJIOBEUECTBA;

paclIipeHHe OMbITa JESATEIbHOCTH IKOJOTMYECKONW HApPaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHW# Mo usuke;

7)leHHOCTH HAYYHOI'0 IIO3HAHMSA:

c(OPMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HaHME LIEHHOCTH HAyYHOW [eATEeNbHOCTH, TOTOBHOCTh B IIpOLECCE HU3Y4EHUs (DU3HUKU
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEI0BATENIBCKYIO EATEIbHOCTh UHINBUYaIbHO U B IPYIIIIE.

MeTanpeameTHblie pe3yJabTaThl
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENILHO  (OpMYIHpOBaTH M aKTyalIM3UpOBaTh MpoOJIeMy, paccMaTpuBarh €&
BCECTOPOHHE;

ONPEIEATh UEIH IEATEIIbHOCTH, 3a1aBaTh [MapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U TPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DU3UUYECKUX SBJICHUSIX;

pa3pabarbIBaTh IJIaH PEHICHUs MPOOJIEMbl C YUETOM aHAU3a UMEIOUINXCS MaTepUaibHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE pE3YyJbTATOB LEJSM,
OIICHUBATh PUCKHU MOCJICICTBUI JACSITEIBLHOCTH;

KOOPJIUHUPOBATh U BBIIONHATH pPabOTy B YCIOBUSX pPEATbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BIIQJIETh HAYyYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATHUSMU M MeToJaMHu (pu3mdeckoi
HayKU;

BIIa/IETh HABbIKAMHU Y4eOHO-HCCIEAOBATEIbCKOM W TPOEKTHOM NEeATENbHOCTH B 00JacTu
(U3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEIHLHOMY IOMCKY METOJIOB PEIICHHS 3a1ad
(bU3MYECKOTO CoZepKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BHUJIAaMHU JIEATEIHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUS, €ro HWHTEPIpeTaIluH,
MpeoOpa3OBaHUI0 U MPUMEHEHUIO B PA3NIUYHBIX YUEOHBIX CHTYaIMSIX, B TOM YHUCIE MPH CO3JIaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyalIM3MpOBaTh 3a7ady, BbIJIBUTAaTh THIIOTE3Y
e€ pelIeHus, HaXOIUTh apTYMEHTHI Ui I0Ka3aTeIhCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh MTapaMeTpPhbl
Y KPUTEPUU PEILICHUS;

aHAIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/aud Pe3yJbTaThl, KPUTUUECKU OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTH M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTENIbHON NIEATEILHOCTH, B TOM
quclie PU U3YYeHUU (HU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTHHAIBHBIE TTOJAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOINE ATbTePHATUBHBIC PEIICHUSI.

Padora ¢ unopmanmeii:

BJIQJIETh HABBIKAMHU TMOJy4YeHUs WHGOpPMAIUU (PU3NYECKOTO CONEpKaHUsI W3 HCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOATEIBbHO OCYIIECTBJISITh IOWCK, aHajdu3, CHUCTEMaTU3alUI0 U
WHTEPIpETAIio HH)OpMAITUK Pa3TUIHBIX BUOB B (POPM MPEACTABICHUS;

OILICHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOIB30BaTh CPeACTBA MH(POPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTUHA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTaHHM3AIIMOHHBIX 3a7ad C COONOJIeHHeM TpeOoBaHU



SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, TMTHEHBI, PeCcypcocOepekeHHs, MPAaBOBBIX M ATHUYECKHX
HOPM, HOpM HH(GOPMAITMOHHON O€30MaCHOCTH;

CO3J1aBaTh TEKCTHI (PU3NYECKOTO COJACPKAHUS B PA3IMYHBIX (popMaTax ¢ yuyéToM HazHAUCHUS
uHbOpMAIIMM ¥ ITEJIEBOM ayJUTOPHUH, BHIOMpas ONTUMAIBHYI (OpMYy TpPEICTaBICHHUS U
BU3YaTH3aIiH.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYILLECTBIIATh OOLEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEAIOCHIIKN KOH(DIMKTHBIX CUTYAIM U CMATYATh KOH(IUKTEHI;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIBHON padOThI;

BbIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JIEHCTBMHM C y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4JICHA KOJUICKTHUBA,

IIPUHUMATH LIEJIM COBMECTHOU IEATEIbHOCTH, OPraHU30BBIBATE U KOOPAUHUPOBATH ACHCTBHS
0 €€ JOCTMXKEHHUIO: COCTAaBJIATh IUIAH JECUCTBUM, pacupeneisiTb pOId € YYETOM MHEHMU
YYaCTHHUKOB, O0CYKJIaTh PE3yJIbTaTbl COBMECTHOM paldOTHI;

OICHUBATHh Ka4Y€CTBO CBOCTO BKJIaAa U KAXKIOTO YYaCTHHKAa KOMaH/Ibl B 06HII/II71 pE3yibTAT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTBI, OUCHHWBATH HACHU C IIO3MIOHWU HOBH3HLI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBIIATL NO3UTHBHOC CTPATCTNYCCKOC IMMOBECACHNEC B PA3JIMYHBIX CUTyallUAX, IPOABJIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranuzanmusi:

CaMOCTOSITENIbHO OCYILIECTBIISATh IO3HABATEIbHYIO JIE€ATENbHOCTh B 00OnMacTu (QU3MKU U
aACTPOHOMUH, BBISIBJIATH ITPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33]1a4H,

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELICHUS PACUETHBIX M KAaueCTBEHHBIX 3aJad, IUIaH
BBITIOJIHCHUSI TIPAKTUYECKON pabOThl ¢ y4E€TOM HMEIOIIMXCS  PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTEHUI;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUSIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO dPYIUIIUU B 001acTH (DU3HKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTENBHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJLJIEKT:

JIaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHTH KOPPEKTHUBBHI B JEATEIHHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSAM;

BJIAJIETh HABBIKAMH TTO3HABATEIbHON pedJIeKCUM KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHHIA;

HCIIOIh30BaTh MPUEMBI pe(DIIEKCUH JIsl OIIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHUS 0 UX CHIXKEHHUIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX TPH aHATN3€ PE3yIbTAaTOB JACSITEIHHOCTH;

MIPUHUMATD Ce0sl, MOHMMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JICATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce qoCTKEHHsI TUYHOCTHBIX PE3YIHTATOB OCBOCHUS MPOTPaMMBbI MO (U3UKE IS
YPOBHSI cpelHero oOmiero oOpa3oBaHHs y OOYYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, TPEIoIaralommuii copMUpOBaHHOCTE:



CaMOCO3HaHUSl, BKJIIOYAIOIIETO CIIOCOOHOCTh NMOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABIICHUS PAa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU cepbl, OBITH YBEPCHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD
3a CBOE TOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K AMOIMOHAIBHBIM H3MECHEHUSM U TPOSIBIIATH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMY, BKJIIOYAIONICH CTPEMIICHHE K JOCTH)KCHHUIO IIEH M yCIeXy,
ONTUMH3M, HHUIIMATUBHOCTH, YMEHHUE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C JAPYTHMHU
JIOABMH, 3a00THTHCS, IPOSBIIATh UHTEPEC U Pa3peliaTh KOH(IUKTHI.

IIpenmeTHble pe3yJIbTaThl

K koHny obyuenus B 10 kiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUM:

JIE€MOHCTPHPOBATh Ha INpUMeEpax posib U MecTo (PU3MKM B (POPMUPOBAHMHM COBPEMEHHOMN
HAay4YHOU KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHHUKHM M TEXHOJOTUH, B INPAKTUYECKOU
NESATEIILHOCTH JIIOJEH;

YUUTHIBATh TPAHULBI TPUMEHEHHS W3YYEHHBIX (PU3MUECKUX MOJIENICH: MaTepraabHas TOUKa,
MHeplLualbHas cucremMa orcuéra, aOCOJIOTHO TBEPIOE TENO, MJCAIbHBIM ra3, MOJEIU CTPOCHUS
ra3oB, XUAKOCTEH M TBEPIABIX TeJl, TOYEUHBIM 3JIEKTPUUECKUN 3apsi NMpH pelIeHUH (DU3MUECKUX
3a1ad4;

pacrio3HaBaTh (pU3MUYECKUE SBIEHUS (MPOIECChI) WU OOBACHITH WX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHMs BEIIECTBA M DJIEKTPOJUHAMHKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE NaIEHUE Tell, ABUKEHHE
[0 OKPY)KHOCTH, MHEpLUs, B3auMojaencTBue Tel, 1ud¢y3us, OpOyHOBCKOE IBUKEHUE, CTPOCHUE
KHUJAKOCTEH W TBEPABIX TEJ, U3MEHEHHE 00bEMa TeNl MpHU HarpeBaHUM (OXJIAXJIEHUH), TEIJIOBOE
paBHOBECHE, HCIAPEHHE, KOHICHCALMS, IIIABICHHUE, KPUCTAJUIM3aUUs, KUIIEHUE, BIJIAXXHOCTh
BO3/lyXa, IOBBIIICHUE JABJICHUS Ta3a MPU €r0 HAarpEBaHUU B 3aKPHITOM COCYZE, CBSI3b MEXAY
IapaMeTpamMy COCTOSIHHA ra3a B U30MPOLECCAX, dICKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsIIOB;

OINMCHIBATh MEXAHWYECKOE ABM)KEHUE, UCTIOIb3Ys (PU3NUECKUE BEIIMYMHBI: KOOPJUHATA, IyTh,
IepeMEIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYJbC Tejla, KNHETUYECKas dHeprus,
MOTEHLIMAJbHAsL HHEpPrusi, MeXaHWyeckas padboTa, MEXaHHWYEeCKass MOIIHOCTb; IpPH OMHCAHUU
MIPAaBUIIBHO TPAKTOBATh (PU3MYECKHI CMBICI MCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €AUHULIBI,
HaXOJUThb (POPMYJIbI, CBS3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMHU BEIMYMHAMU;

ONMCHIBATh M3Y4YCHHBIE TEIUIOBBIE CBOWMCTBA TE€JI W TEIUIOBBIE SBJICHMS, HWCIOJIbB3YS
¢u3nueckue BEIMYMHBL: JIaBieHHWE Ta3a, TeMIeparypa, CpeaHss KHHETUYecKas JHeprus
Xa0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHYHas CKOpPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOThl, BHYTPEHHsA SHeprusi, pabora rasa, KO3(QQHUIMEHT MO0JIE3HOIO AEMCTBUS TEIJIOBOIO
JBUraTeNsl; IPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUIM CMBICIT HCIOIb3YEMbIX BEJIMYMH, UX
0003HaUYEHUS U €IMHUIIBI, HAXOJUTh (OPMYJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO0 BETUYHMHY C
IPYTHMH BEJIMYHMHAM;

ONMCHIBATh H3YYEHHBIE JJIEKTPUYECKUE CBOICTBA BEILIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporiecchbl), MCMONIB3Ys (PU3MUECKUE BEIMYUHBI: SJCKTPUUYECKUN 3apsi, SJIEKTpUUYECKOoe IIO0JIE,
HaNpsLKEHHOCTD MMOJISA, MOTEHIIMAN, Pa3HOCTh MOTEHLMATIOB; NMPH OMMCAHUM MPABUIILHO TPAKTOBAThH
(bu3nUecKuit CMBICI MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYEHUS U €IUHMIIBL, YKa3bIBaTh (POPMYIIBI,
CBSI3bIBAIOIIME TaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHAJM3UPOBaTh (U3UYECKUE MPOLECCHl U SBJICHUS, HCHOJIb3yd (PHU3MUECKUE 3aKOHBI H
MPUHLIMIIBL: 3aKOH BcemupHoro TsaroreHus, |, |l u Il 3akonsl HploToHa, 3akoH coxpaHeHUS
MEXaHUUYECKON IHEPruM, 3aKOH COXPAHEHMsI MMIIYJbCa, IMPUHLUI CYNEPIO3ULUU CUJ, TPUHLUI
paBHOMNpPABUS WHEPLHUATIBHBIX CHUCTEM OTCUETa, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS
BELIECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPIHH TEIJIOBOTO ABUKEHUS MOJIEKYJ



¢ abCOIOTHOM TeMnepaTypoil, epBbIil 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAaHEHUS 3JICKTPUIECKOTO
3apsna, 3akoH KynoHa, @npu 3TOM pas3inyarh CIOBECHYI (DOPMYJIHPOBKY 3aKOHA, €ro
MaTEMaTHUYECKOE BBIPAXKEHHUE U yCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIMIBI JEHCTBUSA MALIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3iauyaTh yCcIoBHs UX OE€3011aCHOTO MCIIOIb30BaHMs B [IOBCEAHEBHON KU3HU;

BBINOJIHATh JKCIHEPUMEHTHI 10 HCCIEAOBAHUIO (U3NYECKUX SBICHUH M IPOLECCOB C
MCTOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHI, IPU 3TOM (OPMYIHPOBAThH MpodiieMy/3aaaqy
U TUNOTe3y y4eOHOro 3KCIepUMEHTa, cOOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOT0 000pyIOBaHU,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILLIECTBIIATh IPSAMbIE U KOCBEHHBIEC U3MEPEHUsS (PU3UUECKUX BEIUYUH, IPH 3TOM BBIOMPAThH
ONTUMAJIbHBIA CHOCOO M3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKM IOrPELIHOCTEN
HU3MEpEHUI;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (U3UYECKUMHU BEIMYMHAMHU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUH, MpH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (MKCHUPOBaTb pe3yJbTaThl IOJTY4YEHHOH
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUAE TaOJHIl U TpaduKOB, IeNaTh BHIBOJBI IO pe3yabTaTaM
UCCIJICIOBAHMS;

coOmogate mpaBuwia 0O€30MacHOro0 Tpyda HpPHU TPOBEICHHHM WCCICIOBAHUNH B paMKax
y4eOHOr0  3KCIEpHUMEHTa, Yy4eOHO-HUCCIIEOBATEIILCKOM M NPOEKTHOM  JIeATENBHOCTH €
HCI0JIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIaOOpaTOPHOro 000pyA0BaHNUS;

pelaTh pacu€THbIE 3a/1a4 C SIBHO 3aJJaHHOM (PM3MYECKON MOJEIbIO, UCHOb3Ys (PU3NUECcCKue
3aKOHBl M NPHUHLMIIBI, HA OCHOBE aHajM3a YCJIOBMS 3a/add BbIOMpATh (PU3NYECKYI0 MOJIEINb,
BBLIENIATh (DU3UYECKHE BEIMYUMHBI U (OpMYJbl, HEOOXOIUMBIE Al €€ pelleHus,, MPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOT0 3HAaUeHUs (PU3NUECKON BEIMUNHBI,

pelars KayeCTBEHHBbIE 3aladyd: BBICTpauBaTh JIOTMYECKH HENPOTUBOPEUYMBYIO LIENIOYKY
paccyXJIeHHi ¢ ONOpOr Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

UCIOJb30BaTh MPU PEIIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHbBIE TEXHOJIOTUU
JUId TIOMCKA, CTPYKTYpUPOBAaHHUSA, HHTEPHPETAUU U NPEICTaBICHUA Y4eOHOH M Hay4yHO-
HOMYJAPHON MH(OPMAIUK, TOJYYEHHON M3 pa3IMYHBIX UCTOUHUKOB, KPUTHUECKU aHAJIU3UPOBATh
noJry4aeMyro HH(popMaIuio;

IPUBOANUTH IMPUMEPHl BKJIA/Ja POCCHUMCKMX U 3apyOeKHBIX Y4YEHBIX-(DU3MKOB B pPa3BUTUE
HayKH, 00bSICHEHNE TIPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHl;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS M0 (hU3MKE B MOBCEIHEBHOM KM3HU IS 0OecreueHus
0€30MacHOCTH MpHU OOpalleHuH ¢ NpuOOpaMy U TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpPaHEHUS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B TPYMIE C BHIIOJHEHUEM Pa3IMUHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATH pPaboTy
IPYIIBl, PALMOHATIBHO PACHpPENeNsATh OOSN3aHHOCTM M IUIAHUPOBATh  JIEATENBHOCTh B
HECTaH/AapPTHBIX CHUTYalUsAX, a/J€KBaTHO OIEHUBATh BKJIAJ KaXKJOTO0 M3 YYaCTHUKOB TPYIIBl B
peleHre paccMaTpuBaeMoi poOIIEMBI.

K xonmy obydenust B 11 kjacce nmpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTDH Yy O0YUAIOIIMXCSl YMEHUH:

JEMOHCTPUPOBaTh Ha MPUMEpPAX pPoJb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOMU
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHON TEXHUKH W TEXHOJIOTHH, B IPAKTUYECKON
NEeSITeIbHOCTH JIFOJIEH, IETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHHUS M3YYEHHBIX (U3MYECKHX MOJEeNel: TOUEUHBIH
ANEKTPUYECKUH 3apsl, Jyd CBETa, TOUCYHBIH UCTOYHHUK CBETA, SJIEpHAsl MOJIETb aToOMa, HyKJIIOHHAs
MO/IEJIb aTOMHOT'O Si/1pa MPH pelieHnH (U3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3MUecKue SBIEHUS (MPOIECChI) W OOBACHITH WX Ha OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKNA U KBAHTOBOM (DM3UKHU: 3JIEKTpHUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIeHCTBUS TOKA, B3aUMOJAEWCTBME MAarHWTOB, JJIEKTPOMarHUTHas
WHAYKIMS, JEHCTBUE MArHUTHOTO IIOJII HA INPOBOAHMK C TOKOM M JBIKYLIMICS 3apsim,
AJIEKTPOMAarHUTHbIE KOJeOaHUsS U BOJHBI, NPSIMOJIMHEMHOE PAaCIpOCTpaHEHHE CBETa, OTPa)KEHUE,
npejoMiieHue, uHTepdepeHIus, Iudpakuus ¢ T[OJspU3alMs CBETa, JUCHEPCUS  CBETa,



doroanekrpudeckuii d3dpdexr (hotodrdhdexr), cBeToBOoe naBlIeHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs PAJUOAKTUBHOCTH;

ONMCHIBATh M3YyYCHHBIE CBOMCTBA BELIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE, ONTHYECKUE,
JIEKTPUUYECKYIO MPOBOAMMOCTb PA3IMUYHBIX CpPEA) U 3JIEKTPOMArHUTHBIC SBIEHHS (IIPOLECCHI),
UCTONB3ysd (U3UYECKUE BEIMYUHBI: OJCKTPUUYECKUN 3aps], CHJIA TOKa, OJIEKTPUYECKOE
HanpsDKeHUE, JIEKTPUYECKOE COIPOTHUBICHHE, PA3HOCTh MMOTEHLMANIOB, 3JIEKTPOJBUXKYILAs CHUIIA,
paboTta TOKa, MHAYKIMS MarHUTHOTO IMoJisi, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTD
KaTyLIKH, 3HEPrusl 3JEKTPUYECKOr0 U MArHUTHOrO IOJIeH, MepHoA M dYacToTa KoseOaHui B
KoyIe0aTenbHOM KOHTYpE, 3apsili M CHIa TOKAa B MPOIECCE TApMOHMYECKHX JIIEKTPOMArHUTHBIX
Kosie0aHul, (POKYCHOE pacCTOSIHUE M ONTHYEeCKass Cuila JIMH3bI, IMPU OMNHMCAHUM IPABUIBHO
TPAaKTOBATh (PU3NUYECKUN CMBICI MCIIOJIBb3YEMbBIX BEJIMYMH, UX 0003HAYCHUS U €JMHHULIBI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUYMHY C APYTUMH BETMUYUHAMU;

OIMCHIBATh U3yYCHHbIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NUECKUE BETUUUHBL:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPrUs U MMITYJIbC (OTOHA,
IIepHOJ] IOoJIypaclaga, HHEPrusl CBSI3U ATOMHBIX sJ€p, IPU ONHUCAHUU IPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMbICI MCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUCHMs U €IUHUIIbI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYI0 BEIWYHHY C JIPYTMMHU BEITUYMHAMH, BBIYHCIATH 3HAYCHHE
(bu3n4ecKoil BETMUUHBL;

aHATM3UPOBATh (PU3UYECKUE MPOIECCHl M SBJICHUS, HCHOJIB3ysd (PHU3MUECKUE 3aKOHBI H
IPUHIUIBL: 3aKOH OMa, 3aKOHBI [I0CIIEI0BATENBHOTO U NapaljIeIbHOTO COeIMHEHHSI IIPOBOAHUKOB,
3akoH Jxoyns—JleHna, 3aKOH QJIGKTPOMarHUTHOW MHAYKLIMH, 3aKOH HPSIMOJIMHEMHOIO
pacrpoCTpaHEHHsI CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIIEHUS CBETa, ypaBHEHHE
OnHmTeitHa 11 poroddderra, 3aK0H COXpaHEHHS YHEPTHH, 3aKOH COXPAaHEHHs UMITYJIbCa, 3aKOH
COXPaHEHMS IEKTPUUECKOI0 3apsi/ia, 3aKOH COXPAaHEHMsI MaCCOBOI0 YKcia, OCTyaThl bopa, 3akoH
pPalMOAaKTUBHOTO pacmana, MIpuU OSTOM pa3ndarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUSA (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIIpEeEIATh HANIPaBICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO I10JI IPOBOJAHUKA C TOKOM, CHJIBI
Awmnepa u cuibl Jlopenua;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKaJloM, TOHKOH JINH30M;

BBINOJIHATh HSKCHEPUMEHTHl 10 HCCIEAOBAaHUIO (U3NYECKUX SBICHUH U MPOLECCOB C
HCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHMI: MpHU 3TOM (GOpMYIHpPOBaTh NMpoliemMy/3aaady
U TUNOTe3y Y4eOHOro 3KCIepUMEHTa, cOOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pyd0BaHU,
MIPOBOJUTDH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILLECTBIATH NPSMbIE U KOCBEHHBIE U3MEPEHUs (PM3NYECKUX BEIUYMH, IIPU 3TOM BBIOMpATh
ONTHUMAJIbHBIA CHOCOO M3MEPEHUS M HCIOJIb30BAaTh M3BECTHBIE METOJIbI OIIEHKH MOrpPEeUIHOCTEeN
U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIB30BAHMEM MPSIMBIX U3MEPEHMIA:
IPU 3TOM KOHCTPYHUPOBaTh YCTAaHOBKY, (UKCHUPOBATh pE3yJbTaTbl MOJTYYEHHOW 3aBHCHMOCTH
(bu3NYECKUX BEJIMYMH B BUJIE€ TaOIUI U TPaQUKOB, J1e1aTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0OBAHUS;

coOmogaTh mpaBuiIa 0Oe30MacHOro Tpyda MHpU TNPOBEACHUM MCCIEJOBAaHUNH B paMKax
y4eOHOro  SKCIEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOW  JIEATENBHOCTH C
MCMOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U 1aOOpaTOpHOTo 000pyJOBAHUS;

pemarh pacu€THbIE 33J]a4l C SIBHO 3aJIaHHOM (M3NYECKON MOJIENbI0, UCIIONB3YS (pU3nveckue
3aKOHBl M TPUHIMIBI, HA OCHOBE aHAJINW3a YCJIOBUS 3a/Jaud BBIOMpATh (PU3MUYECKYIO MOJIENb,
BBIIETATh (DU3MYECKHE BEMUYMHBI U (OpMynbl, HEOOXOOUMBIE ISl €€ pelleHHs, MPOBOJIUTH
pacy€Thbl U OLIEHUBATh PEAbHOCTH MOJIYUYEHHOTO 3HAaUeHUs (PU3UUECKON BETMYMHBI;

pelaTth KauyecTBEHHbIE 3a/layM: BBICTpaMBaTh JIOTMYECKH HEMPOTHBOPEUHMBYIO IIETIOUKY
paccyXJIeHHU ¢ ONOopoi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

WCIOJIb30BaTh MPHU PElIeHUH y4eOHBIX 3a7jad COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTHH
UL TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpPETallMd M MpPEJCTaBIeHUs Y4eOHOH M Hay4yHO-
MOMYJISIPHON MH(pOPMAIMH, MTOTYYEHHON U3 Pa3IMYHbIX MCTOYHUKOB, KPUTHUYECKU aHAIU3UPOBATh
nojry4aeMyro MH(opMaruio;



OOBSICHATH NMPUHLMUIBI JACHCTBHUS MAIlMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ianyaTh
yCIIOBUS UX 0€30IaCHOT0 UCIOJIB30BaHUS B IOBCETHEBHOM JKU3HU;

MNPUBOANUTH TMPHUMEPHl BKJIA/Ja POCCHMCKUX W 3apyOEeKHBIX Y4YEHBIX-(DU3MKOB B pPa3BHTHE
HayKH, B 00bACHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHII;

HCIIOJIb30BATh TCOPCTUUYCCKUC 3HAHUS 10 (1)I/ISI/IK€ B HOBCGI[HCBHOﬁ KU3HU AJI1 oOecrieyeHus
0€30MacHOCTH IMPH OOpalleHuH ¢ MpuOOpaMu U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOIIEH cpene;
paboTaTh B IPYIIIE C BHIIIOJIHEHUEM PA3JIMYHBIX COLUATBHBIX POJIeH, IUIAHUPOBATh PabOTy IPYIIIBL,
palOHAJIBHO PACHIpCACIATh 00s3aHHOCTH H IJIaHUPOBATh JACATCIBHOCTL B HCCTAHAAPTHBIX
CUTyalusiX, aJeKBAaTHO OIICHMBATh BKJIAJ KaXJOro M3 YYaCTHUKOB TpPYIIbl B peELICHUE
paccMaTpuBaeMoi IpoOIeMbI

I1l. TEMATHYECKOE ILIAHUPOBAHME C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHUE KAJOI TEMbI YYEBHOI'O [IPEJIMETA
«®U3UKA» (BA30BBIil YPOBEHD)

10 kaacc
Ne HaumenoBaHue pa3iesioB U TeM Koua-Bo | DuekTponHble (uugpoBbie)
n/n NPorpamMmbl yacoB | oOpa3oBaTejibHbIE PeCypChl
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2.1 Kunemartnka 5 https://m.edsoo.ru/7f41bf72
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