








Ha m3yuenne ¢usuku (6a30BbIi ypOBEHb) Ha ypoBHE cpenHero odmero oOpasoBaHusi orBoaurcs 136 uaco: B 10 kmacce — 68 dacos (2 daca B
Heneno), B 11 kiacce — 68 yacos (2 yaca B HEAEIIO).
[Ipemmnaraemslii B mporpamme Habop no Gu3NKe Ta0OPATOPHBIX U MPAKTUIECKUX pabOT ABISAETCS MPEANOYTHTENbHBIM IS YYUTENS], ASJA0IIEro BIOOp

npoBeneHus 1adbopaTOPHBIX PadOT U OMBITA C YYETOM MHANBHUIYAJIbHBIX OCOOCHHOCTEH 00yUaro X Cs.
COAEP)XAHUME OBYUYEHUSA

10 KJIACC
Paszpen 1. ®dusuka u MeTOABI HAYYHOI0 MO3HAHUSA
®dusuka — Hayka o mpupoae. HayuHele MeTonbl MO3HaHUA OKpykawoliero Mupa. Ponb skcnepuMeHTa M TEOpUHM B TIPOLECCE MMO3HAHUS

NPUPOABI. DKCIEPUMEHT B (PHU3HUKE.

MonenupoBanue Qusuueckux (akropoB u mnpoueccoB. Hayunbsie rumotessl. @u3nyeckue 3aKOHbI M TEOPHH. | paHMLBI BaXXHOCTH (PH3HUECKUX
pactenuil. [IpuHLMO COOTBETCTBUS.

Ponpb 1 MecTo (pu3HuKH B COBPEMEHHOM HAYYHOH KapTHHE MUPA, B MPAKTHYECKON ACATENbHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorosble 1 U(PPOBBIC H3MEPUTENBHBIC TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.
Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBikeHrne. OTHOCUTENBHOCTh MEXaHUUeCKOro ABmxkeHus. Cucrema orcuera. TpaekTopus.

[Tepemernenue, CkOpoCTb (CpemHsEI CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MATePHANIBHBIX TOYEK, HMX MPOEKLIUH Ha OCH CHCTEMBI
koopauHat. CroskeHue nepeMereHnii U CI0XKeHHe CKOPOCTeN.

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE NPSMOJMHEHHOE ABIDKEHHE. I paduKu 3aBUCAT OT KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH M MaTE€PHaIbHOTrO
MepeMEIeHUs] TOUEK BO BPEMEHHU.

CobOonHoe nageHue. YCKkopeHrue CBOOOTHOTO MaieHusI.

Kpusonuneiinoe asuxenue. J[BHkeHUE MaTEpUATIbHBIX TOYEK MO OKPY>KHOCTH C IMOCTOSTHHOHN MO MOAYJIFO CKOPOCTH. YTJIOBasi CKOPOCTb, JIMHEHAs
ckopocts. Ilepron n nepuon obpareHus. LleHTpocTpeMUTENNbHOE YCKOPEHNE.

TexHu4eckue yCTpoONCTBA U MPAKTUYECKOE MPUMEHEHHUE. CIUAOMETP, ABUKEHUE OKPY KAIOIIEH CPEeAbl, LIEHbIE U PEMEHHBIE TEPEAAYH.

Jlemoncmpayuu

Mogene cucTeMbl OTCUETa, UIUTFOCTPALUS KHHEMATHUECKUX XapPAKTEPUCTHK JBUKEHUS.

[IpeobpazoBanne NBHXKEHHH C UCIIOIB30BAHHEM MPOCTHIX OPHEHTHPOB.

ITanenue Ten B BO3AyX€ U B Pa3PEKEHHOM IIPOCTPAHCTBE.

Habnronenne 3a nBrKeHHEM TeJia, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

Usmepenune yckopeHus: CBOOOAHOTO MafeHHUSI.

VYnpasieHnue CKOPOCTBIO ITPU ABMXKEHHUU 11O OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

HsyueHne HepaBHOMEPHOTO ABUKEHUS C LENBK ONPEIEIeHNsI MTHOBEHHON CKOPOCTH.

HccnenosaHue COOTHOLIEHHs MEXAY MNyTSIMH, NPOHAEHHBIMM TEJIOM 32 MOCIEAOBATENBHBIMA PAaBHBIMM NPOMEXYTKAMU BPEMEHH MpHU
PaBHOYCKOPEHHOM JBH>KEHHH C Ha4aJIbHOW CKOPOCTBI), PABHON BEPOSATHOCTH.



HsyueHne NBUKEHUs IIAPUKA B BA3KOM JKUJKOCTH.

UzydeHue nBUKEHUS Tena, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamura

IIpuaumn otHocutenbHOCTH I anunen. Ilepssbliil 3akoH HeroTona. MHEpLManbHbIe CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [lpunuun cyneprniosunmu cuil. Bropoii 3akon HeioToHa niis matepuaibHbiX TOueK. Tperuil 3akoH HproTOHA 4151 MaTepuaIbHBIX
TOYEK 3PEHUSI.

3akoH BceMupHOro TAroteHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenne. Buapl TpeHust (mokosi, ckonbkeHus, kaueHus). Cunma tpenms. Cyxoe Tperme. Cuma TpeHHS CKONBXKEHHUS M CHJa TPEHHS
oceHbro. Koadpurment tpenunst. Cuina CONPOTUBIICHUS IBUKEHHIO TEJIA B JKUAKOCTH MITH B3TJISIIIE.

IToctynmarenbHOE U BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT OTHOCUTENBHO CUJIBl BeTpa. 11nedo cunbl. Y ciaoBus paBHOBECHS Tena.

TexHUueckue ycTpoHCTBa U MPaKTUYECKOE IPUMEHEHNE: MTOALINITHUKHY, ABH)KEHNE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue NHEpLMU.

CpaBHEHHE MaCCOBBIX TEIL.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CnosxeHue cu.

3aBHCUMOCTD YIIPYTOCTH OT Ae(OpMAaLHH.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJEHUH.

CpaBHeHue cUl TPEeHUsI HEOKUAAHHOCTEHN, KaueHUH U CKOJIb)KEHMUSI.

YcnoBus paBHOBecus Tena. Buabsl paBHOBECHS.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

Uzyuenue nuxkeHns Opycka Mo HAKJIOHHOH IIOCKOCTH.

HccnenoBaHue 3aBUCUT OT CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE M PE3UHOBOM 00pasiie, OT UX AeopMaLuu.

Y CIIOBHSI HCCIIEAOBAHUS PABHOBECHS TBEPAOTO TeNa, OeJbIil OCh CMapT.

Tema 3. 3akonst coxpanenus é mexanuxe.

Umnynec marepuanbpHONH TOYKM (TeNa), CHUCTEMbl MAaTEPHANIbHBIX TOUYeK. IMIynbChbl CHIIBI M M3MEHEHHE HUMITyJIbCa Tella. 3aKOH COXPaHEHUs
uMmnyibca. PeakTuBHOE ABUXKEHUE.

Pabora cunpHast. MOIHOCTS.

Kunerndeckas sHeprust MarepuaibHOi Toukn. TeopeMa 06 COXpaHEHUN KHHETUYECKON SHEPTHH.

[NorenumnanbHas sHeprus. [loTeHnmanbHast sHEprHs ynpyro aeGopMupoBaHHON npykuHbl. [loTeHIMaNbHAs SHEPTUS Tea BOJIM3H MOBEPXHOCTH 3EMIIH.

[ToreHuManbHBIe W HEMOTEHIHMANbHBIE CHUJIbHBIE. CBsI3b pabOThl HEMOTEHLIHAIBHBIX CHJI C HM3MEHEHHEM SHEPreTHMYeCKHX CHCTEM Tel. 3aKOH
COXpPaHEHHUsl SKOJOTHYECKON SHEPTHH.

VYrpyrue u Heynpyrue npoucxX ofsIT.



TexHHUueckue ycTpoHCTBa U MPaKTUYECKOe IPUMEHEHNE. BOJIOMET, KOMEp, NPY>KUHHBIM MHUCTONET, IBUXKYLIAsICS paKkeTa.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJbCa.

PeakTuBHOE NBUXKEHUE.

[Tepexon cepbe3HON SHEPTUN B KHHETHUECKYIO U OOPATHYIO.

Yuenuueckuii sxcnepumenm, nrabopamopusie pabomuol

HzydeHue Heynpyroro yaapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX HUTSHBIX a0COMIOTHO MasiTHUKOB.

UccnenoBanue cBsa3u padoT ¢ HI3MEHEHNUEM CHJI HHXXEHEPHOH SHEPTHH TeJla Ha OCHOBE MOTPEOJICHUsT PE3HHOBOTO XKIyTa.

Pasznen 3. MoaexkyasipHasi pU3HKA H TEPMOAHUHAMHKA

Tema 1. Ocnosbl MO1EKYIAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETHUECKUX TEOPHH M MX 3KCIIepUMEHTalbHOe oOocHoBaHue. bpoyHoBckoe aprkenue. [ndpdys3us. Baxken
XapakTep ABIKEHHS M B3aUMOAEHCTBHE 4acTUL. MoOIenu TBEPIOCTH ra3oB, KUAKOCTEH U TBEPABIX T€N U OOBSCHEHHE CBOICTBA BEILIECTBA, JIEIKAIIETO B
OCHOBE 3TUX Moaesei. Macca u pasmepsl mosekys. Komuuectso Bemectsa. [locrosaaas ABoraapo.

TennoBoe oTHoweHue. Temneparypa u ee usmepenue. Illkana remneparypst Lleascust.

Monenbs upeanbHOro rasa. OCHOBHbIE MOJIEKYJIIPHO-KMHETUYECKUE TEOPUH HIealbHOro rasza. AOCONMOTHas TeMmmeparypa Kak Mepa CpemHen
KMHETUYECKON JHEpPruu TEIJIOBOro JABWkeHus dactul rasza. [llkana temnepatypel KenbBuHa. ['a3zoBbie  3akoHBl. YpaBHeHue MeHaeneesa—
Knanetipona. 3akon [lanerona. M3ompoiiecchl B uMIeanbHOM ra3e ¢ coaep:kaHueMm BelnecTBa. [ paduueckoe MpencTaBiIeHHE H3OMPOIECCOB. H30TepMa,
u3oxopa, uzobdapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUIECKOE TPUMEHEHHE. TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnpITe, TOKa3biBaroLue GoTOrpadpuu COCTaBa BEIECTB, MOJIEKYJI, H3MEPEHHBIX COSAMHEHU.

OmnpiTel 0 AU Y3UHN KUAKOCTEH U Ta3a.

Monenb OpOYHOBCKOTO IBHIKEHUSI.

Mogens onbita HITepHa.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJISIPHOTO B3aUMOAENCTBYSL.

Mopens, MIIIOCTPUPYIOLLAs AaBJIEHUE T'a3a B COCYE.

OnbIThI, WUTIOCTPUPYIOLINE COCTOSIHUE HAEATBHOIO ra3a, H30IpOLECCHI.

Yuenuyeckuii sxchepumenm, nabopamopusie pabomuol

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE M3MEpPEHH 00beMa, NaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanue B 3aBUCHMOCTH OT MapaMETPOB COCTOSIHUSI pa3peKeHHOro rasa.

Tema 2. Ocnogsl mepmoOURAMUKU.

TepmonnaaMuyeckass cuctemMa. BHYTpeHHssT SHEPrusi TEPMOAMHAMUYECKOH cHCTeMbl U ee u3MeHeHus. KomudectBo teruia u padorsl. BHyTpeHH:s s
SHEprus OJHOATOMHOIO  MJealbHOro rasa. Bumgbl Teruomepepaud:  TEIUIONPOBOJHOCTb, KOHBEKLUS, H3JIydyeHHUe. YelnbHas  TeIIOEMKOCTb
BellecTBa. KoanuecTBo TEMIOTHI PHU TeIIonepeaaye.

ITonsitne 06 agmadatHoMm mpouecce. IlepBolil 3akoH TepMoauHaMUKU. [IpuMeHeHne mepBOoro 3akOHa TEPMOIWHAMEKH K u3omponeccam. Harnmsannas
UHTEpIpeTanys paboThI rasa.



Bropoii 3akon TepmoanHamuki. HeoOpaTUMOCTh IPOLIECCOB B MPUPOJIE.

Ternnosble Mammunubl [lpunHnuner nefictBus TeruoBbix MamuH. [IpeoOpa3zoBanuss >HepruM B TEIUIOBBIX MammHax. Koadduuuent monesHoro
BO3IEHUCTBHS OKpYyKaroweil cpensl Ha MamuHy. L{nkn KapHo u ero ko3 uireHT noixe3Horo qeicTBrs. JKOIOrnIecKre mpoOaeMbl TEIUIOSHEPTETHKU.

TexHUUecKne yCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: IBUTATENb BHYTPEHHETO CrOpaHusi, OBITOBOH XOJOAMIbHUK, KOHAHIIHOHEP.

Jlemoncmpayuu

H3meHeHNe BHYTpEHHEH 3HEPTUU Teja MPU COBEPIIEHHH Pa0OTHI BBUIET MPOOKK M3 OyTBUIKHM TOZ CXKaTbIM BO3AYXOM, HarpeB 3¢upa B JATYHHOH
TpyOKe MO MyTH TPEeHUs (BUACOAEMOHCTPALINS).

U3meHeHne BHyTpeHHEN SHEPryuH (TeMIepaTypbl) Tesla P Teruionepenaye.

OmnpIT o aguadaTHOMY PACHIMPEHHIO BO3AyXa (OIMBIT, OCHOBAHHBINA HA OTHUBOM).

Monenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CrOPAHUS, PEAKTUBHOTO IBUTATEIS.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

Hsmepenune yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnie cocmoanun gewyecms. Dazoevie nepexodvl

ITapooOpaszoBanne u koHmeHcauus. McnapeHne u kumeHue. AOCONMIOTHAS M OTHOCHTENBbHAS BJIAXKHOCTh BO34yxa. HacelmeHHbI map. YnenbHas
TEIUIOTa Mapoodpa3oBaHmst. 3aBUCUMOCTD TEMIIEPATYPBI OT NaBJICHUS.

Teépnoe teno. Kpucrammmueckre u amopdHble Tejla. AHH30TPONUs CBOHCTB KpucTa/UIOB. JKuakue kpucrajuibl. CoBpeMeHHbIe MaTepualbl. [1naBnenue
U KpUCTAIIM3aUUs. Y eNbHas TerioTa miasaeHus. Cyomumanus.

YpasHeHue TermioBoro danaHca.

TexHUYECKHE YCTPONUCTBA U MPAKTUIECKOE MPUMEHEHHE. TUTPOMETP U MCUXPOMETP, KAJOPUMETP, TEXHOJOTUU MOTYISHUST COBPEMEHHBIX MaTEPHAJIOB,
B TOM YHCJIe HAHOMATEPHAJIOB M HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MMAPOB.

Kunenue npu moHUKEHHOM JTaBJICHUU.

Bo3MOXHOCTH peryTupOBaHUs BIAXKHOCTH.

HabOmoneHue HarpeBaHus U TUIABJICHUS] KPUCTAJUIMIECKUX BEIIECTB.

JleMOHCTpaLys KPUCTAIIOB.

Vuenuueckuii sxcnepumenm, 1a60pamopHuie padonmut

H3MepeHne OTHOCUTENBHON BIAKHOCTH BO3yXa.
Pa3nen 4. daexkTpoauHaMuka

Tema 1. Dnekmpocmamuka

DnexTpusaLus Tell. DleKTpudecKuil 3apsaaHuK. JIBa BUIa 3JeKTpUUecKUxX 3apsinoB. [IpoBonHUKY, AMSIEKTPUKU U MOJYNPOBOAHUKU. [ coXpaHeHus
3apsja.

Bzaumoneticteue 3apsnos. 3akoH Kysona. Todeunbiii MamuHHBI 3apsa. Dnektpudeckoe mnoje. Hampspk€HHOCTE BHemHMX nosel. [lpuHuun
CYIEPHO3ULNU BIEKTPUUECKUX Mosiel. JIMHUM HanpsDKEHHOCTU OTKPBITBIX MOJIEH.

Pabora cun oanekrpocrarndyeckoro moss. Ilorennman. Pasnocts  morteHuuanos. [IpOBOAHMKM W OUSJEKTPUKH B BJIEKTPOCTATHYECKOM
nojie. Jlusnekrpudeckasl IpOHULAEMOCTb.



OnexTpoéMkocTb. KoHneHcaTop. DNeKTpOEMKOCTD MJIOCKOr0 KOHAEHCATOpa. JHEPrus 3apsi>KeHHOrOo KOHAEHCATOopa.

TexHuueckue yCcTpoHCTBa M MPAKTHUECKOE MPUMEHEHHUE: JIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTATUYECKAs 3AIMUTA, 3a3eMIICHHE SJIEKTPONPUOOpPOB,
KOHJIEHCATOp, KOMUPYIOIUH annapar, CTPyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U NPUHLIUM ACHCTBUSA 3JEKTPOMETPA.

B3anmonelicTBre Had3IEKTPU3OBAHHBIX TEL.

DJEKTPUUECKOE TI0JI€ 3aPSIKEHHBIX TEL.

IIpoBOAHMKH B 3JI€KTPOCTATUYECKOM MOJIE.

DJEKTPOCTATUYECKAs 3aIIUTa.

JIMBNEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTbD 3JIEKTPOEMKOCTH IMJIOCKOrO KOHIEHCATOpa OT KBaJPAaTHOHN IUIACTUHBI, PACCTOSIHUS MEXKAY HUMHU U TU3JIEKTPUIECKON MPOHULIAEMOCTH.

DHeprus 3aps>KEHHOTO KOHEHCaTopa.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonot

Hsmepenue 31eKTpOEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannwiit odpadomannsiit mox. Toku é paziuunsix cpeoax

DnexkTpuueckuil Tok. YcoBus noaaepskanus Toka. Mcrounnku Toka. Cuna Toka. IlocTosiHHBIN TOK.

Hanpsoxenne. 3axkon OMa i1 yyacTka LernH.

DnekTpuuecKkoe CONpPOTUBIEHHE. Y ebHOE CONpOTUBIIeHHe BelecTBa. IlocnenosarenpHoe, napasjienbHOe, CMEIIaHHOE COEANHEHNE TPOBOAHUKOB.

Pabora BxirouaeT Tok. 3akoH Jlxxoyns—Jlenna. BeikirounTe TOK.

DNEeKTPONBUKYINAs CHJIA U TEXHOJIOTHU TOCTOSHHOIO HCTOYHMKA TOKa. 3akoH OMa anst MOJHOH (3aMKHyTOH) snexTpudeckoil nernn. Koporkoe
3aKJIIOYCHHE.

DJNeKTpOHHAas IPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTD COITPOTHUBIIEHHS] METAJUIOB OT TeMiepaTypbl. CBEpXIPOBOAUMOCTD.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBa 3JIEKTPOHHBIX ITyYKOB.

[Monynposoxuuku. CoOCcTBEHHAS U MPUMECHAS! TPOBOAMMOCTb MOJYIPOBOIHUKOB. CBOWCTBA I — H -niepexoza. I1omynpoBonHUKOBEIE TIPHOOPHL.

DIIeKTpUUECKUil TOK B PaCTBOPAx U PacIijlaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs] JUCCOLUALINSA. DIEKTPOIU3.

DnexTpuyueckuil TOK B razax. CamMoCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnus. [1nazma.

TexHuueckue ycTpoWCTBAa M NMPAKTHUECKOE MPUMEHEHHE. aMIepMETP, BOJBTMETP, PEOCTaT, UCTOYHHK TOKA, 3JIEKTPOHArPEBATENbHBbIE MPHOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH THOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI, MOy TPOBOAHUKOBBIH AHO/, TaJIbBAHUKA.

Jlemoncmpayuu

Hsmepenue Cuibl TOKA U HAMTPSIKEHUS.

3aBUCUMOCTb CONPOTUBJIEHUS LIMJINHAPUYECKUX MMPOBOJHUKOB OT JUIMHBI, TIONEPEYHOro CEYeHUsl U MaTepuala.

CwMmeliaHHOe COeTUHEHNE TPOBOJHUKOB.

IIpssmoe n3mepenue >aekTpoABMKYIIEeN cuibl. KOpoTkoe 3aMblkaHNe rajJbBaHUYECKOrO 3JIEMEHTA U OTKPBITHE BHYTPEHHETO 3a3€MJICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB SJIEKTPOIUTOB.

HckpoBoii pa3psia 1 IPOBOAUMOCTD BO3yXa.



ORHOCTOPOHHSISI MPOBOJUMOCTD AUOAA.

Yuenuveckuii sxchepumenm, nabopamopusie pabomuol

HsyueHue cMelaHHbIX COEAMHEHUH PE3UCTOPOB.

HsmepeHne 351eKTpoaBIKYLIEH CUIIbI HCTOUHHKA TOKA U €r0 BHYTPEHHErO CONPOTHUBIIEHUS.

Habmonenue snekTponusa.

MexnpeaMeTHbIe CBSI3H

Uzyuenue pusznku kypca 6a3oBoro ypoBHs B 10 kjlacce OCyIIECTBIISAETCS C YIETOM COAEPIKATENbHBIX MEKIPEIMETHBIX CBA3EH C KypcaMy MaTeMaTHKH,
Ouosnoruu, XMMHH, reorpaduu 1 TEXHOJIOTHI.

Meoicnpeomemnvie nousimus , CBsI3aHHBIE C M3yUYE€HHEM METOOB HAYYHOTO MMO3HAHMSA: SIBJICHHE, HAYYHBIA (PaKT, TMIIOTE3a, U3MEPEHUE BEIMYHHBI,
3aKOH, TEOpHsl, HAOMIOICHHE, SKCIIEPIMEHT, MOJIEIUPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxka: pelieHne CUCTEMbl MaTeMATHYECKUX, JIMHeHHas (QyHKuus, mapadona, runepOona, ux rpadukd U CBOWCTBA, TPUTOHOMETPHUUECKHE
(yHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, BTOPOE TPUTOHOMETPHUYECKOE TOXKAECTBO, CPEAHEE M UX MPOEKLUU Ha OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.

buonocusn: mexaandeckoe B JKUBOHM mpupozae, auddysus, ocMoc, TErooOMeH JKHMBBIX OPTaHHW3MOB (BHIbI ABIDKEHHUS TEIUIONEPENAdH, TEIJIOBOE
PaBHOBECHE), SJIEKTPUIECKUE SIBICHUS B )KUBOU MPUPOE.

Xumus: CTpOeHHE aTOMOB M MOJIEKYJ, MOJIb BEIeCTBa, MOJSIpHAs Macca, TEIUIOBble CBOMCTBA TBEPHABIX TeJ, JKUAKOCTH U Tasbl, 3JIEKTPUYECKUE
CBOICTBA METAJJIOB, SJIEKTPOJUTHYECKAsl JUCCOLMALINS, TaJIbBAHUKA.

l'eoepacpus: BIaXKHOCT BO3yXa, BETPHI, OApOMETp, TEPMOMETP.

Texnonoeus: npeodbpazoBaHUe NBIKEHUH € MCIONB30BAHUEM NMPUHIININA, YIET TPEHHUsSI B TEXHUKE, IMOALTUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPaHEHHS
UMITYJIbCA B TEXHHKE (pakeTa, BOIOEM U IPYrHe), IBUTATEIb BHYTPEHHEH Kamephl, mapoBas TypOuHA, OBITOBOHM XOJOAMIBHHUK, KOHAULIMOHED, TEXHOJIOTHU
COBPEMEHHBIX MaTEpHAJIOB, B TOM UYHCJIE€ HAHOMATEPUAJIOB. , U HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAS 3aIUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB, KCEPOKC,
CTPYHHBIH NPUHTEP, SJIEKTPOHArPEBATENbHBIC IPHOOPHL, JIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAJIbBAHHUKA.

11 KJIACC
Pa3nen 4. daexkTpoauHaMuka

Tema 3. Maznummnoe noie. I1eKmMpoOMAZHUMHASL UHOYKUUS

IlocTrosiHHbIE MarHuTel. B3auMonmeicTsue NOCTOSHHBIX MarHuTOB. MarHutHoe mnose. Bektop MarHutHOM wuHaykuuu. [IpuHimn cynepnosunuu
MAarHUTHBIX noJied. JInHun MarHuTHON MHAYKUMU. HapucyiTe TMHUM MAarHUTHOW MHIAYKIUH, TTOJIsl TOCTOSIHHBIX MarHUTOB.

MarnutHoe nojie NpoBOJHHMKA ¢ TOKOM. CxeMa JMHHWIA HAaBOAMT MArHUTHbIE MOJS AJUHHOIO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOAHMKA, KaTylKHU ¢ TOkoM. OnbIT Dpcrena. BzaumonelcTerue NpoBOJIHUKOB C TOKOM.

Cuna AmMrmepa, ee MOIyJIb U HalPaBJICHHE.

Cuna JlopeHua, ee MOAYJIb U HarpaBiieHHe. J{BIDKEHHE 3apsKeHHON YacTHIBI B aTMOC(EepHOM MarHuTHOM nojie. Pabora cuisl Jloperna.

SIBneHune sneKTpOMarHUTHON MHAYKUUU. IIOTOK BEKTOPHBIX MArHUTHBIX WHAYKLHH. DJIEKTPOABMXKYLIAs CUJa MPOBOAOB. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes.

Buxpesoe rexTpuyeckoe rnosie. DIEKTPOABUXKYLIAs CUIa MHAYKLUH B IPOBOJHUKE JIBUXKETCSI TIOCTYNATENbHO B CTOPOHY MarHUTHOTO TTOJISL.

IIpasuno Jlenna.

HNHaykTuBHOCTD. SIBNE€HNE CAaMOMHAYKLIMU. DJIEKTPOABUKYLIAs CHJIA CAMOUHAYKLIHH.

DHeprusi MArHUTHOTO MOJISl KaTyIIKU C TOKOM.



DJEKTPOMArHUTHOE TIOJIE.

TexHuueckue ycTpoicTBa M MPaKTUUECKOE MPUMEHEHHUE: MOCTOSHHbIE MAarHUThBI, JIEKTPOMArHUTBL, 3JIEKTPOABUIATEIH, YCKOPUTEIH, 3JIeMEHTap Hble
Oatapeu, MHAYKLUNOHHAS TIeYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTxIIOHEeHHE crienyeT BBIONPAaTh MATHUTHBIM ITOJIEM.

JIMHUM HABOAST MarHUTHbIE MOJIS.

B3anmonelicTere 1ByX NPOBOOHUKOB C TOKOM.

Cuna Ammepa.

HericrBue JlopeHua Ha HOH BJIEKTPOIUTA.

SIBneHune 31eKTPOMAarHUTHON UHIYKLUH.

IIpasuno Jlenna.

3aBUCUMOCTbD 3JIEKTPOJIBUIKYIIEH CHIIbI BEIET OT H3MEHEHUsI CKOPOCTH MarHUTHOTO MOTOKA.

SIBneHune caMOMHIYKLINH.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

H3yyeHne MarHuTHOTO MOJIsl KaTyIIKU C TOKOM.

Hccnenosanue nelicTBUs MOCTOSHHOIO MarHuTa Ha PaMKy C TOKOM.

Hccnenosanue sIBIEHUN 3J€KTPOMArHUTHON MHAYKLIAU.

Paznen S. Kosiebanusi u BOJTHbBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOLEOAHUSL.

Konebanpnass cucrema. CBobonaHble  MexaHudeckue  koneOanusi. [apmonudeckue  kojebanus. Ilepwon, dacrora, ammmutyma u o (dasa
konebanuil. [IpyXKiHHBIA MasTHUK. MaTeMaTUUYeCKUH MAasTHUK. YpaBHEHHE TapMOHHUYECKUX KojeOanwil. [IpeBpamenne >HepruM Npu TapMOHHYECKHX
KOJIeOaHMUsX.

KonebarenpHpiii kOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUs B HMIEAIbHOM IOBOPOTHOM KOHTYpe. AHAJOTHS MEXIy MEXaHHYECKUMH U
3NEKTPOMArHUTHBIMU KonebaHusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTUU B HIEAIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaroumx kKonebaHusx. BoHyKneHHbIe MexaHnyeckne konebanusi. PesoHaHc. BeIHy K€HHBIE 3I€KTPOMArHUTHBIE KOJIeOaHus.

ITepemennelii Tok. CUHyCOMAANbHBIN NEpeMEHHbIM TOK. MOIIHOCTE MEPEeMEHHOTro TOKa. AMIUIMTYJIHAs cuja U JeHCTBylollee 3Hau€HHE TOKa U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoncTBo, mepemada W MOTpPeONeHHE  BJIEKTPUUECKON  SHEPruu. DKOJOTMYECKHE  PUCKU  TNPH  IPOH3BOIACTBE
saexTposHeprun. KyiabTypa UCronb30BaHUs SJIEKTPO3HEPTHH B TIOBCEAHEBHOMN KU3HU.

TexHHU4uecKue yCTpONHCTBA U MPaKTUYECKOE IPUMEHEHNE. MEXaHUYECKHEe 3BOHKH, TeHepaToOphl EPEMEHHOI0 TOKa, JIMHUU 3JIEKTPOorepeaad u.

Jlemoncmpayuu

HzyuuTe mapameTpsl MEPEKIIOYaroIell CHCTEMBI (ITPYKUHHBIA WIN MaTEMaTHUECKUI MasSTHHK).

Habmonenue 3atyxaromux KojieOanui.

UccnenoBanue cBOICTBA BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.



CBoboaHbIe IEKTPOMArHUTHBIE KOJIEOaHMS.

OcumtorpamMmsl (3aBUCUMOCTH CUJIBI TOKA M HANIPSDKEHHST OT BPEMEHH) JUIs 3JIEKTPOMArHUTHBIX BO3IEHCTBHIA.

Pesonanc mpu nocnenoBaTeIbHOM COEIMHEHNH PE3UCTOPa, KaTYIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TUHUHU 3JIeKTpoIepeiaiu.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonot

HccnenosaHue B 3aBUCUMOCTH OT MEPHOJIA MaJIbIX H3MEHEHUH Harpy3Ku Ha HUTHU OT AJIMHBI HUTU U Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIEMH MOCIE0BaTeIbHO COEAMHEHHbIX KOHAEHCATOPa, KaTYLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60/IHbL.

Mexanuueckue BOJHBIL, ycioBusl pacnpocTtpaHeHus. Ilepuoa. CxopocTs pacnpocTpaHeHuss UM JiuHa  BoOJH. [lomepeuHble M JJIMHHBbIE
BOJIHBL. MHTEpdeperuns u nudpakiuus MeXaHHIeCKUX BOJH.

3Byk. Ckopoctb 3ByKa. I pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHbIE BOJIHBI. YCJIOBUSI CO3[laHUSl BJEKTPOMArHUTHbIX BOJH. B3aumHas opueHTtanus BekTopoB E, B, V B anekrpomarHuTHOM
BosiHe. CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPEJOMIICHHE, TOJsipu3ayst, audpakuus, natepdepers. CKoOpocThb 3J€KTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMAarHUTHBIX BOJH. IIprMeHeHNne 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHumune! paguocssi3u u TeneBuaeHus. Panguonokamus.

DIIeKTPOMarHUTHOE 3arpsi3HEHNE OKPY Karollel cpenbl.

TexHuueckue ycTpoiicTBa U NMpakTUUYeCKOe NPUMEHEHUE: MYy3bIKalbHble HHCTPYMEHTBI, YIbTPa3ByKOBasl IMarHOCTHKA B TEXHUKE U MEIULIMHE, pajap,
pPanTUONPUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6paszoBaHue 1 pacpoCTPaHEHHNE MONEPEYHBIX U JTMHHBIX BOJIH.

Konebnercst kak MICTOUHHK 3BYKa.

Habnronenne oTpakeHUst U IPETOMIICHHSI MEXaHUYECKUX BOJIH.

Habmronenne unrepdepeHny U qudpakuni MEXaHMUECKHUX BOJIH.

3BYKOBOH pe30HAaHC.

Habnronenne cBsi3u 3ByKa 3ByKa U BBICOTHI TOHA C AMILJIUTYIOH U YCTOHYUBOCTBIO.

UccnenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHE, PEIOMIIEHHE, IOJsIpU3aLus, AU pakuns, UHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [Ipsimonnnelinoe pacnpocTpaHeHue CBeTa B BHEIIHeH cpeae. JIyd ceera. TodedHbIil HCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHni B TUIOCKOM 3epKaie.

[Ipenomnenue cera. 3aKOHBI MPEOMIICHUsT cBeTa. AOCOMIOTHBIN Mokas3arenb npenomieHus. [loaHoe uccnenoBanue orpaxeHus. [IpenenbHbIil yron
MOJIHOTO BHYTPEHHETO OTPaKEHUSI.

Hucniepcus ceera. CioxkHbIi coctas Oesoro cera. Liser.

Cobupatomue n pacceuBaromne JHH3BL. TOHKas ynuH3a. POKYCHOE PACCTOSHUE M ONTHYECKas CWila TOHKHX JHH3. [locTpoenne nzobpakeHUil B
COOMPAOIINX U PACCEHBAOIINX JHH3aX. PopMyJia TOHKHX JIMH3. Y BEJIMYECHUE, TaBaeMOe JINH3OM.

IIpenenbl NPUMEHUMOCTH F€OMETPUUECKON ONTUKH.



BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS HAOMIONEHUS MAaKCHMyMOB M MHHMMYMOB B HHTEP(EpEeHIIMOHHON
KapTHUHKE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus ceera. JudpakiuonHas pemérka. YCoBrue HaOMIOIEHUsT OCHOBHBIX MAaKCHMyMOB TIPH MAA€HUH MOHOXPOMATHUYECKOrO CBETa Ha
I PaKLUOHHYIO PEIIETKY.

Ilonspusauus ceera.

TexHuueckne ycTpoOHCTBA M MPAKTHUECKOE NMPUMEHEHUE. OYKH, Jyma, (oToammapar, MPOSKLHUOHHBIA ammapar, MUKPOCKOI, TEJIECKOII, BOJOKOHHAS
ONTHKA, TU(PPAKIUOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsiMonuHeiHOE pacpOCTpaHEeHHE, OTPAKEHUE U IpesioMiieHue cBeTa. OnTudeckue npudophl.

Ilonnoe nccnenosanue oTpakeHus. Monenb CBETOBOA.

UccnenoBanue cBOMCTB N300paskeHUsI B JIMH3AX.

Mogenu MUKPOCKOIA, TEIECKONA.

Habmonenue nntepdepeniuu cpera.

Habmonenue qudpakuum ceera.

Habmonenue qucnepcuu ceeTa.

ITonyuenue Temna ¢ TOMOLIBIO IPU3MBIL.

[TonyueHne Temna ¢ MOMOIIBIO AU(PPAKIIUOHHON PEIIETKH.

Habmronerne nosnsipusaniuy cBeTa.

Yuenuveckuii sxchepumenm, nabopamopusie pabomuol

HsmepeHne nokasaTesns NpesoMIIEHUs CTeKJIa.

UccnenoBanue cBOMCTB N300paskeHUsI B JIMH3AX.

Habmonenue qucnepcuu ceera.
Pa3aen 6. OcHOBBI paccMOTpeHHsI OTHOCHTEJILHOCTH

I'paHuUIBI IPUMEHUMOCTH KJIACCHYECKOH MexaHHUKH. [ocTynaTsl 000CHOBAaHbBI OTHOCUTEIBHOCTH: HHBAPUAHTHOCTH MOMYJISl CKOPOCTH CBETA B BAKYYME,
OTHOCHUTEJNIbHO NMPUHLMNA DIHINTEHHA.

OTHOCUTETBHOCTD OJJHOBPEMEHHOCTHU. 3aMe/JIeHUe BPEMEHU U COKPALL€HUE JITTUHBI.

DHeprusi U UMIYJbCHO-PEIATUBUCTCKON YaCTHULIBL

CBs13b MacChl C aKTUBHOCTBIO M UMITYJIBCOM PENATUBUCTCKON YaCTULIbI. DHEPIHsl TOKOS.
Pa3znen 7. KBantoBas pusuka

Tema 1. D1emenmopl K6AHMOBOI ONMUKIUL.

®otonbl. Popmyina [Inanka cBsi3u HEprun (OTOHA C €ro HANPSDKEHHEM. DHEPrHst U UMITyJIbCHOE (POTOHA.

Otxpeitue u uccnenoanue ¢porodddexra. Onpitel A. I'. Crosnerosa. 3akoHbl poroaddekra. YpaHenue DitHmTeitHa 11 porosdpdexra. Doroaddext
«KpacHas rpanunay.

Hasnenue ceera. Onbitel I1. H. JleGenena.

XHUMHUECKOE NENHCTBHE CBETA.

TexHUUECKHE yCTPONUCTBA U MPAKTUIECKOE PUMEHEHHE: (POTO3IeMEeHT, (POTOAATUHK, COTHEUHAs! OaTrapest, CBETOAHO.



Jlemoncmpayuu

®oTrosddexT Ha YCTAHOBKY ¢ IIUHKOBOU IJIACTHHOM.

UccnenoBanue BoccTaHOBIEHUs BHEUTHero (potoaddexra.

Cseroauon.

Conneunas Oatapest.

Tema 2. Cmpoenue amona

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o, -yactuil. [ImanerapHas moxens aroma. [loctynater bopa. Msnyuenue u pasneneHue
(OTOHOB IpU TEpexoe aToMa ¢ OJHOTO YPOBHS 3HEPruu Ha Apyroi. Buasl ciektpos. CriekTp ypoBHei sHepruu atoma Bennkobpurannu.

Bonnosble cBoticTBa yactuu. Bonnsl ne bpoiina. KopnyckynsipHO-BOTHOBOH Ayainu3M.

CrioHTaHHOE U BBIHYKIEHHOE U3Ty4YeHHUe.

TexHUUeCKHe yCTPONUCTBA M MPAKTUYECKOE IIPUMEHEHHE: CIIEKTPAIbHBIN aHaIN3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIH KOMITBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJH Jlazepa.

Habnronenne mMHEHHBIX CIIEKTPOB MTPOU3BOJISAT.

Jlazep.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabontot

Habmronerne nuHeivaToro Kimmara.

Tema 3. Amomnoe a0po

OKCNEePUMEHTBI,  TOKAa3bIBAOLINE HAAEKHOCTh  sipa. OTkpeiTHe paguoaktuBHOCTH. OmbiTel  Pesepdopma mo  cocraBy  pagMOaKTHBHOTO
u3nydeHus. CoiicTBa anbda-, 6eta-, ramma-uznydueHus. MccenenoBanme paquoakTHBHOCTH Ha )KUBBIX OpTaHU3Max.

OTxpeiTHE IPOTOHA U HelTpoHa. Hyknonnas monens siapa ['eiisenOepra—lBanenko. 3apsn sinpa. MaccoBoe uncio siapa. M30TomsL

Anba-pacnan. DIEKTPOHHBINA 1 MO3UTPOHHBIH OeTa-pacnan. ['amMma-u3iaydenne. 3aKOH paguoOaKTUBHOTO 3aPaKEHHS.

DHeprus CBsi3U HyKJIOHOB B sinpe. Anepubie cubl. ledexr sapa sapa.

AnepHbie cocTosiHMs. JleneHne U CUHTE3 sAzep.

Anepnsiii peaxtop. TepmosinepHblil cuaTe3. IIpodiaeMsl 1 NEPCHEKTHBEI IACPHON SHEPTETHKH. JKOJOTMYECKHE aCTIEKTHI SIIEPHOIN YHEPTeTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToap! HAOMIOIEHHS U PErHCTPALIUN 3JIEMEHTAPHBIX YACTHII.

DyHnaMeHTabHbIE B3aUMOAEHCTBUs. EQMHCTBO pU3HYeCKNX KapTUH MHpA.

TexHUUeCKHe yCTPONUCTBA M MPAKTUYECKOE IPUMEHEHHUE: TO3UMETP, KaMepa BuibcoHa, simepHbIii peakTop, aToMHast Oom0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YaCTHILI.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

W3yuute Tpekn yacTuil (110 TOTOBBIM (poTOrpadusim).



Pa3aen 8. JjieMeHTBI ACTPOHOMHUH U ACTPOPUIUKH

Otanbl pa3BuTHs acTpoHoMUU. [IpuKiIanHoe U MUPOBO33PEHUYECKOE 3HAUEHHE aCTPOHOMUMU.

Bun 38é3nH0r0 Heba. Co3Bes3nus, sipkue 3BE3/bL, TUNIAHETH, UX BUANMOE IBH)KEHUE.

ConHeuHas cucrema.

Connue. ConnevyHast akTUBHOCTb. McTounuk 3Heprun ConHIa U 3B€3A. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CIEeKTpalbHbINA Kjacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOW IOCJENOBATEIbHOCTH. 3aBUCUMOCTb «Macca — CBETHMOCTb» [UIsl IJIaBHBIX 3B€3J IO IOCJIeN0BaTelbHOCTU. BHyTpeHHee
cTpoeHue 38€31. COBpeMeHHbIe NPEeACTaBIEHHUS O MPOUCXOXKIEHUN U 3BomoLuu CONHLA U 3Be3]1. DTambl )KU3HHU 3BE3]1.

Mieunsiii [Iyte — Hama I'anaktuka. Ilonosxxenue u neuwkenue ConHua B ['anaktuke. Tunel ranaktuk. PaguoranakTuky U kBaszapbl. YépHble AbIpbl B
spax raJakKTHKU.

Bcenennas. Pacmmpenne nmpocrpancTsa. 3akoH Xab0ma. Pazberanne ranakTik. Teopust BEIHKOro B3pbiBa. PeMUKTOBOE H3IyUeHHE.

MacmtabHast cTpykTypa Mupa. MeraranakTuka.

Hepeménnbie mpobiemMbl aCTPOHOMHUH.

Yuenuueckue natdnooenus

Habmronennss HEBOOPYKEHHBIM TJIA30M C HCIOJNb30BAHUEM KOMITBIOTEPHBIX NMPUIIOKEHUH AJsl onpeneneHus HeOeCHbIX OOBbEKTOB Ha KOHKPETHBIE
TOYKH: OCHOBHBIE cO3Be3/1s1 CeBepHOro Nnojylapus 1 sipkux 3BE31.

Habmronenus B Teneckone Jlynsl, miaanersl, Mueunoro Iytu.

O0o0maromee nosTopeHue

Ponpb ¢pu3uku 1 acTpOHOMHH B 5KOHOMHYECKOH, TEXHOJOTHUECKON, COLMANBbHON U 3THYECKOH OCHOBAX JIEATENIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3NKU
U aCTPOHOMHHU B COBPEMEHHOH Hay4yHOW KapTHHE MHpA, pOJib (PU3NUYECKUX TEOPUI B CBEPHYBLIEHCS MPENCTaBIEHHON (PU3NUECKON KapTHHE MHUpPA, MECTO
(bu3nIeCKUX KapTHH MUpa B 00IIEM psily COBPEMEHHBIX €CTECTBEHHO-HAay4YHBIX [IpencraBnenuii o mpupoze.

MexnpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢pusznku 6a3o0Boro yposHs B 11 kitacce oCyIecTBISETCS ¢ YIETOM COAEPIKATENbHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTHKH,
Ouosnoruu, XMMHH, reorpaduu 1 TEXHOJIOTHIA.

Meoicnpeomemnvie nousimusi , CBSI3aHHBIE C M3YYEHHEM METOIOB HAyYHOTO MO3HAHMS: SIBJICHWE, HAYYHBIA (DaKT, TMIIOTE3a, U3MEPEHUE BEIMYHHBI,
3aKOH, Teopusi, HaOMI0IeHNe, SKCIIEPHMEHT, MOIENNPOBAHNE, MOZIEIb, U3MEPEHHE.

Mamemamuka: pelieHne CUCTEMbl KOOPAHMHAT, TPHUTOHOMETpHYeCKHe (YHKIUHM: CHHYC, KOCHUHYC, TAHT€HC, KOTAaHTC€HC, LHKIHNYECKOe
TPUTOHOMETPHUECKOE TOXKIECTBO, KOHTYPhl M UX MPOEKIUU Ha OCH KOOPAWHAT, CIOKEHHE BEKTOPOB, MPOHM3BOJHBIC 3JIEMEHTApHbIE (QYHKIHMH, MPU3HAKH
no00us TPEYTrOJIbHUKOB, ONpeeNIeHHne TUIOIIAIN TUIOCKUX (Uryp u odbema Tel.

buonozua: snexTpuueckye siBI€HUS B XKUBOW MPUPOE, IepEMEHHbIE IBUKEHHUS B )KUBON MPUPOJE, ONTUYECKUE SIBJIEHHUS B JKUBOH MpHUpoOJe, NeiiCTBUe
paaualuu Ha )KUBbIE OPTaHU3MBL

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl OOpa3OBaHHUsS KPHCTALUTMUECKON pEeIIETKH,
CIEKTPAJIbHBIN aHAINS.

leoepadhus: marauTHBIE OMIOCA 3€MITH, 3AJI€KH MATHUTHBIX PYA, (OTOChEMKA 3€MHON TTOBEPXHOCTH, MPEACKa3aHUE 3eMIIETPSICEHUH.

Texnonoeus: NMHUN 3N€KTPOIIepeady, TeHepaTop NMEePEeMEHHOr0 TOKa, 3JEKTPOABUTaTel b, UHAYKLMOHHAS €4b, pajap, paAuoNpUEMHUK, TeJIeBU30P,
aHTeHHa, Tenedon, CBU-neub, npoeKIIMOHHBIN anmapaT, BOJIOKOHHAsS ONTHKA, COJTHEUHAst Oarapest.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA TPOI'PAMMBI 1O ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE cpemHero odmiero oOpa3oBaHusi (0a30BbI YPOBEHb) JOKHO OOECNEUMBATH IOCTHXKEHHE
CJIEAYIOIINX JITYHOCTHBIX, METAPEIMETHBIX U PEAMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.
JINMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHs Kypca mpeamera «Pusmka» MOKHBI OTPa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIMUXCS PYKOBOIUTHCS
cOpMHPOBAHHOW BHYTPEHHEH IMO3ULMEH JUYHOCTH, CHCTEMON LEHHOCTHBIX OPHEHTALMN, MO3UTHUBHBIX BHYTPEHHUX YOEXIEHHUH, COOTBETCTBYIOLIMX
YCTOMUYMBBIX LEHHOCTHBIX MO3ULUA POCCUHCKOTO OOINECTBA, MPOJICHHUS XKU3HEHHOTO OIbITa M OMbITA AEATEIbHOCTH B MPOLECCE PEaNn3aliid OCHOBHBIX
MPUHLIUIIOB BOCIIUTATENbHOMN A€ATEIbHOCTH, B TOM B YaCTH KOJIMYECTBO:

1) Bbiciiee oOpa3soBaHue:

c(pOpPMHPOBAHHOCTD TPAKAAHCKOHN MO3ULINH 00YUArOIIErocsl KAaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO O0IIECTBa;

NPUHATHE TPATULHOHHBIX O0IIEYETOBEYECKIX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH,;

TOTOBHOCTb BECTH COBMECTHYIO [ESTENIbHOCTh B HAy4YHBIX HCCIIENOBAaHMIX OOILIecTBa, y4aCTBOBATh B CAaMOYIPABICHHMH B 0Opa3oBaTENbHON
OpraHu3aluy,

yYMEHHE B3aUMOIEHCTBOBATh C KOHKPETHBIMH HHCTHTYTAMHU B COOTBETCTBHH C UX (PYHKIIUSMH U HA3HAYSHHUSIMUY,

TOTOBHOCTb K T'YMaHUTApHOH U BOJIOHTEPCKON AESTENbHOCTH,

2) N1ATPHOTHYECKOI0 BOCIIUTAHUSI:

c(pOpPMHPOBAHHOCTb POCCUICKOM IPakKIaHCKOW UIEHTHYHOCTH, MATPHOTH3MA,

LIEHHOCTHOE OTHOIIEHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JOCTIDKEHUSIM POCCUHCKUX YUEHBIX B 00IACTH (PM3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

cpOpMHPOBAHHOCTH MOPAJTBHOTO CO3HAHUSI, STHYECKOTO MOBEICHHMS,

CHOCOOHOCTh OLIEHMBATh CHUTYAalMI0 W NMPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YHClle B YHEHUUECKON JesITeIbHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHUE OyAyIIero;

4) 3¢TeTHYeCKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOLICHNE K MUPY, BKJIFOUAs 3CTETHKY HAYYHOTO TBOPYECTBA, MPUCYINErO (PU3NUECKOH HayKe,

S) TpynoBoro BocnutaHus:

UHTEpPEeC K Pa3nYHbIM chepaMm MpodecCHOHATBbHONW AEATENbHOCTH, B TOM YHCIE NEpepbiBbl ¢ (PU3MKONW M TEXHUKOH, HEOOXOAMMO YYHUTBIBATH
OCO3HaHHBIHN BEIOOP Oyaymei mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE YKU3HEHHBIE TIJIaHBI,

TOTOBHOCTD M CITIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BaHHUI0 B 00aCTH (PU3UKH HA MPOTSKEHUN BCEH XKU3HH;

6) 3KoJI0rNYecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTH CBOCOOPA3HOH KYJIBTYPBI, OCO3HAHKE TJI00aTbHOTO XapaKTepa SKOJOTHYECKIX MpodieM;

IJIaHUPOBAaHKE U MPOTHO3UPOBAaHUE EMCTBUM B OKpYIKalOLell cpeie Ha OCHOBE 3HAHUM Liesiell pa3BUTHS YeJIOBEUECTBa,

pacUIMpPEHHE OMbITA ACATEIbHOCTH, HAMPABIEHHOCTH HA OCHOBE CYIIECTBYIOIINX 3HAHUI 1O (PH3HKe;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

cOpMHPOBAHHOCTH MUPOBO33PEHHs], COBPEMEHHBIH B3TJISI HA Pa3BUTHE (PU3NIECKON HAYKH;



OCO3HAHME IIEHHOCTEH HAy4YHOH AesITeIbHOCTH, TOTOBHOCTD B MpOLECCe U3yUeHHs (PU3UKH MU3y4aThb MPOEKTHYIO U MCCIENOBATENbCKYIO eI TebHOCTh

WHIMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETPHBIE PE3YJIbTATbI

Ilo3naBaTebHBIE YHHBEPCAJIbHBIE TEXHOJIOTHYECKHE AeiiCTBUS
ba3osrble JornyecKkue AeHCTBHA:

CaMOCTOSITENTbHO C(OPMYJIIHPOBATH U aKTYAJIU3UPOBATH MPOOIIEMY, PACCMOTPETh €€ BCECTOPOHHE;

OTIPENeNATh LENN IEeATEIbHOCTH, 3371aBaTh MapaMeTPhl U OLEHUBATh UX TOCTHKEHHS,

BBISIBJIITh 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3NIECKUX SIBICHHSIX;

Paspabotath miaH perieHust mpodieM ¢ yuETOM aHaTN3a COCTOSTHUSI MaTEPUANIbHBIX 1 HEMATEPHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLIEHIBATH COOTBETCTBHE PE3YJIBTATOB NEHCTBUH, OLIEHHBATh PUCKHU MOCIEICTBUH NS TEIbHOCTH,

KOOPIWHHUPOBATH U BBIOJHITH PA0OTY B YCIOBUSAX PEANIbHOTO, BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS,

pa3BUBATh KPEATHBHOE MBILUICHUE MTPH PEIIEHIH KU3HEHHBIX POOiIeM.

Ba3oBble nccinenoBarTeibcKue 1eiCTBUS |

BJIaZIETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMH MTOHITUIMH H METOAAMHU (PU3NIECKON HAYKH;

oOnajaHne HaBbIKAMH Y4eOHO-UCCIIeIOBATENBCKON U MMPOEKTHON AESITEIbHOCTH B 00NACTH (PU3UKHU, CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY
TIOUCKY METOJIOB PELICHHS 3a7a49 (PU3NIECKOTO CONEPKaHMs, MPUMEHEHHIO PA3JINYHBIX METOAOB NO3HAHUS,

BJIAIENIEL] CXEMbl NEATEIbHOCTH MO IOJIYYEHHIO HOBBIX 3HAHMH, MX NpeoOpa3oBaHUs, NMpeoOpa3oBaHUs W NMPUMEHEHUS B PA3UYHBIX HAyYHBIX
00BEKTAaxX, B TOM YHCJIE IIPU CO3IaHUH MTPOEKTOB B 00IACTH (PH3HKY,

BBIABJISITh IPHYUHHO-CIIEICTBEHHBIE CBS3M M aKTyaJIM3UPOBATh 3a7a4dy, BBIABUTATh TUIIOTE3Y PELICHUS €€, HAXOOUTb apryMEHThI JJISl TOKA3aTeIbCTBA
CBOMX YTBEP KIEHHI, 3371aBaTh TapaMeTPbl M KPUTEPUH peIlIeHUs,

aHAJM3UPOBATh MOJYYEHHBIE B XO€ PELICHUS 3aJa4l PE3yJIbTAaThl, OLIEHUBATh X JOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMyIHUpOBaTH COOCTBEHHBIE 3a1a41 B 00Pa30BaTEIbHON N€ATENIbHOCTH, B TOM YHCJIE ITPU N3yUeHUH (PU3HKH;

JaTh OLIEHKY HOBOW CHTyallUH, OLICHUTh PHOOPETEHHBIH OIIBIT;

yMETb NIEPEHOCUTh 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00JIaCTh JKU3HEAESTEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PETHOHOB CYOBEKTOB,

BBIIBUTATh HOBbIE U/IECH, IPEJIaraTh OPUTHHAIBHbIE TOIXOABI H PEILCHMS,

CTaBHUTh NPOOJIEMBI U 337a4H, JOIYCKasl aTbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIAJETh HABBIKAMU TOJYYEHHUS HH(OPMAILMOHHOTO COAEP)KaHWS M3 HCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO HM3y4aThb IIOWUCK, AaHAJN3,
CHCTEMATH3ALNIO U HHTEPIIPETALINIO HH(POPMALINH Pa3INIHBIX BUAOB U (OPM IpEACTaBICHNUS,

OLIEHUTh JJOCTOBEPHOCTh NH(POPMALINY;

HCTIOJIB30BATh CPEACTBA MHYOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH ISl PEIEHHsI KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AL[HOHHBIX
3amad ¢ coOmromeHneM TpeOOBaHMH SPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, TUTHEHBI, PEeCypCOCOEpeKEeHUs, NPABOBBIX M OSTHUECKUX HOPM, HOPM
WH(POPMALIMOHHON 0€30MaCHOCTH,

CO3/1aBaTh TEKCThl MATEPHUAIbHOTO COAEPKAaHUS B PA3IMYHBIX (popmarax ¢ yka3aHHEM Ha3Ha4eHUsT HHQOPMALMH W OTKJIIOYAaTh WX, BbIOWpas
ONTUMAJIbHYIO (POPMY NPEACTABICHUS U BU3YAJIH3ALHH.



KomMyHHKATHBHBIE YHHBePCAJbHbIE TEXHOJIOTHYECKHE NeiiCTBHS:

U3y4YUTh OOLIEHNE Ha yPOKax (PU3UKU U BO BHEYPOUHOH eI TETbHOCTH,

pacrio3HaBaTh MPEANOCHITKA KOHQINKTHBIX CUTYallMi U CMATYaTh KOH(JIMKTBI,

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHUMATh U UCIIONIb30BaTh MPEUMYILIECTBA KOMAHIHONW M MHANBHAYAJIbHOH padoThI,

BBIOEpUTE TEMBI U METOJIbI AEHCTBUH YHACTHHKOB C YY€TOM OOIIMX WHTEPECOB M BO3MOKHOCTEH KajKAOTO UJIeHa KOJIJIEKTHBA,

COBMECTHAsI I€ATEIbHOCTh, OPTaHNU3aLUs U KOOPAMHALIMS ACHCTBUI MO €€ OCYIIECTBJICHUIO. COCTABUTD IIAH JECHCTBHMH, 3aIUCaTh AEHCTBHUS C YIETOM
1esiell MOMX YYaCTHUKOB, OOCYIUTH Pe3YJIbTaThl, IPUHSATH COBMECTHYIO padoTy;

OLIEHUTh Ka4€CTBO CBOETO BKJIAZa U KOMaHbl KQXKJIOTO YYAaCTHHUKA B OOIINX pe3yJbTaTax Mo pa3padOTaHHBIM KPUTEPUSIM,

npeaiaraTb HOBbIE MPOEKTHI, OLEHUBATD MI€U C MO3UIIMN HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKONH HHHOBALIHY,

HzyyaiiTe MO3UTUBHOE CTPATErHYECKOE MIOBEACHNE B PA3JIMUHBIX YCTPONUCTBAX, BKIFOYAsl KPEATUBHOCTD M BOOOpaKeHHE, YTOOB! OBITh HHUIIMATUBHBIM.
PeryasiTuBHbIe YHHBepPCAJbHbIE TEXHOJOTHYECKHE AeiiCTBUSA
Camoopranuzauus:

CaMOCTOSITENIPHO U3y4aTh IMO3HABATENbHYIO AESTEIBHOCTh B OONAcCTH (U3UKM M ACTPOHOMHH, BBIIBJIATH NMPOOJEMBbI, CTaBUTh U (POPMYJIHUPOBATH
coOCTBEHHbIE 3a1a4H;

CaMOCTOSITENTPHO COCTaBUTH IUJIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 33/1a4, TUIAH BBIMOJHEHHS MPAKTUYECKOH padoThl ¢ yUETOM HMEIOLINXCS
PECYPCOB, €CTECTBEHHBIX BO3MOXKHOCTEHN U MPEANIOUTEHUN;

IaTh OLIEHKY HOBOW CHTYyallHY,;

YTOYHEHHUE PAMOK HACTOSIIErO MPeaAMeTa Ha OCHOBE JIMUHOTO LIBETA;

JenaTh OCO3HAHHBIN BBIOOp, apTYMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIIEHHE;

OLIEHUTH MPUOOPETEHHBIN OIIBIT,

ObecnieunBaTh popMUpOBaHUE U OOECTIEUEHNE SPYANLINNA B 00NACTH (PU3HMKH, MOCTOSIHHO MOBBIIIATE CBOH 00pa30BaTENbHBINA M KYJILTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAJIBHBIH HHTE/JIEKT:

IaBaTh OLIEHKY HOBOW CHTyalllH, BHOCUTh KOPPEKTHBBI B IETEIbHOCTD, OLICHUBATH COOTBETCTBHE PE3YJILTATOB ACHCTBUSIM JIHLI,

BJIAJIETh HABBIKAMU IIO3HABATENbHOW pPEe(JIEKCHH KaK OCO3HAHUS TMPOUCXOMSIIUX HEHCTBUH W MBICIUTENBHBIX IMPOLIECCOB, UX PE3yJbTATOB H
OCHOBAHWIA,

UCTIOJIB30BATh MPUEMbI pe(IeKCHH JIJIsl OLIEHKH, BBIOOpa CUTYaLIH BEPHOTO PEIICHUS,

yMETb OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PELICHHUS MO UX CHIDKEHHIO,

MOTHBBI IPUHATHUS U aPTYMEHTHI IPYTHUX MPHU aHAJHM3€ PE3YIIBTATOB AESITEIbHOCTH;

NPUHUMATD ceOs1, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

MOTHBBI IPHHATHUS U aPTYMEHTBI IPYTHX PH aHATIH3€E PE3YJIbTATOB AESITEIbHOCTH;

[Ipu3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIHOKY.

B mpouecce mocTHKEeHUs JTMYHOCTHBIX PE3YJbTATOB OCBOSHHS MPOrpamMMbl MO (PHU3MKE ISl YPOBHS cpemHero odmero oOpa3oBaHUs y YYALIHXCS
COBEPIIEHCTBYETCS YMOLMOHAIBHBIA HHTEJUIEKT, IPEATIONATraloLIni ¢ OpMUPOBAHHOCTD:

CaMOCO3HAHUE, BKJIIOYAIOIIEEe CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUIETh HATIPABJICHNE PA3BUTHSI COOCTBEHHOHN SMOLIMOHAIBHON
cepbl, ObITh yBEpEHHBIM B cebe;



CaMOPEryJHPOBAHMUS, BKIIIOYAIOIIEr0 CAMOKOHTPOJb, YMEHHUS NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEACHHE, CIOCOOHOCTH amamnTHPOBATBhCS K
SMOLMOHAIBHBIM H3MEHEHUSIM U THOKOCTH, YTOOBI ObITh OTKPBITBHIM HOBBIM,

BHYTPEHHSISI MOTHBALIMS, BKIIFOUAIOIIAst TIOAXO K JOCTHKEHHUIO LIl U ycIreXxa, ONTHMU3M, HHUIIMATUBHOCTh, YMEHHE eHCTBOBATh HCXO/S U3 CBOMX
BO3MOKHOCTEH,

SMIATHH, BKJIOYAIOIIAs CIIOCOOHOCTh MOHMMATh SMOLMOHAIBPHOE COCTOSIHUE IPYTuX, oOpaliarh BHUMaHHWE HA €ro Nnpu OOIIEHHH, CIIOCOOHOCTh K
COYYBCTBHIO M COTIEPEKUBAHHIO,

COLMAJIbHBIC HABBIKH, BKIIFOYAIOIIHE BO3MOXKHOCTb KOPPEKTHPOBATH OTHOLIEHHSI C APYTUMH JIFOABMH, KOHTPOJHPOBATH, PEryJIUPOBaTh HMHTEPEC U
pazpemaTh KOH(PIUKTHL
HNPEAMETHBIE PE3YJIBTATHI

K xoH1y oOyuenns B 10 kiaacce npenMeTHbIe pe3ybTaThl HA 06a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYHAIOLTUXCS YMEHHIA:

NePEeBECTH Ha TPUMEPHI POJIb U MECTO (PU3UKHM B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, B PAa3BUTHU COBPEMEHHOH TEXHUKH M TEXHOJIOTWH, B
NPAaKTUYECKOH NeATENIbHOCTH JIFOIEH;

B npenenax rpaHUIBl NPUMEHEHUSI U3YYEHHBIX (PU3MUECKUX MOAENEH: MaTepuaibHas TOUYKa, MHEPLHMAJIbHAs CHUCTEMa OTcueTa, abCONOTHO TBEPHOE
TEJIO, UACATbHBIN ra3, MOAEIH 3apSAA0B I'a3a, )KUAKOCTH M TBEPIABIX TN, TOUYSUHBIN 3apsAIHBIN anmapaT MpHU BBIMOJHEHUN (PU3UUECKUX 3a7ad,;

pacrio3HaBaTh (pu3MUecKue sBJIEHUS (Tpomecchl) W OOBSICHATh HUX Ha OCHOBE MOJIEKYJSIPHO-KMHETHYECKOH TEOpUH BEIIECTB BEILIECTBA U
3NEKTPOJUHAMUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSMOJUHEHHOE ABIKEHHE, ABIDKEHHE NaJeHUsl TeN, ABIKEHHE IO OKPYXXHOCTH, WHEPLHS,
B3auMoeiicTeue tei, nuddysus, OpOyHOBCKOE BIIKEHHUE, IBIKEHUE JKUIKOCTEH W TBEPABIX TEJ, H3MEHEeHHEe 00bEMa Tel PU HarpeBaHUH (OXJIAKACHUH),
TEIUIOBOE PABHOBECHE, WCIAPEHHE, KOHIAEHCALWS, TUIABJICHUE, KPUCTAJUIM3ALMS, KUIEHHE, BJIAKHOCTh BO3[yXa, IMOBBIIEHHE NABJICHUS ra3a IpPH €ro
HArpeBaHUH B 3aKPBITOM COCYAE, CBSI3b MEXKIY MapaMeTPaMH COCTOSIHHSA T'a3a B U30MPOLECCax, SJIEKTPU3ALMS TeNa, B3aNMOACHCTBUE 3apS 0B,

OIHCBIBATh MEXAHUYECKOE IBUKEHUE, UCTIONb3Ys (PU3NIECKHIE BEHMYUHBI, KOOPAUHATA, MyTh, EPEMEIeHIe, CKOPOCTh, YCKOPEHHE MAcChl Tela, CHIa,
UMITYJIbC T€Jla, KWHETHYEeCKasi SHEPTHs, OTEHINAIbHAS SHEPTUs, MEXaHn4eckass paboTa, MEXaHUYECKasi MOIIHOCTD; MPH ONMUCAHUH NMPABUIBHO TPAKTOBATh
¢du3nyecknil CMbICT BKIIFOYAIOT BEJIMYHMHY, MX 3HAYCHHE WM PEe3yJIbTaT, HaXxods (HOpMyJly, CBA3BIBAIOIIYIO NAHHYIO (DH3MYECKYIO BEJIUYHHY C APYTUMH
BEJIMYNHAMU,

ONMHUCAaTh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBbIE SIBICHHS, MCIOJNb3ysd (PH3MUECKHE BEUYMHBL JABJICHHE Ta3a, TEMIIEPaTypy, CPEIHIO
KUHETHYECKYIO0 SHEPTUI0 XAaOTUYECKOTO IBM)KEHHUS MOJIEKYJI, CPEIHEKBAAPATHYECKYI) CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHIOK 3HEPTHIO,
paboty rasza, Ko3(pULIHEHT IMOJNIE3HOr0 ACHCTBUS TEIJIOBOTO JIBUTATENSL, MPH OMHCAHUU MPABHJIBHO TPAKTOBATh (PM3UUECKHUH CMBICH BKIIOYAIOT B ceds
BEJIMYMHY, X 3HAYCHHE U CICICTBUE, HAXOXKACHNE (POPMYJIBI, CBSA3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIMYHHY C APYTUMH BEJTUUNHAMMY,

OIHCHIBATh M3YYECHHBIC 3JIEKTPUYECKHE CBOHCTBA BEINECTB U SJEKTPUUYECKHE SIBICHUS (IPOLECCHI), UCTONB3Ysl PUrypy (pOpMbl: MOIIHOCTDb 3apsna,
AJIEKTPUYECKOE TI0JIE, HANPSDKEHHOCTD TOJIAA, TOTEHINAJ, PA3HOCTh MOTEHIUAJIOB; TIPU MPABUIBHOM ONMUCAHUH (PH3UUECKUI CMBICH BKJIFOYAET BEJUYUHY, UX
3HAYEHHE U 3HAYCHHE; CICAYIOMIYIO (POPMYJTY, CBSI3bIBAIOIIYIO JAHHYIO (PH3UUECKYIO BETMUNHY C JPYTUMHU BEIUYHHAMY,

aHAU3UpPOBaTh (PU3MUECKHE TPOLIECCHl U SIBJICHUS, HCIONB3ysl (PU3MUECKHe 3aKOHbl W TNPUHLOMIBL 3aKOH BCEMHPHOTO TATOTEHHS,
3axonsl 1, 11 u Il HetoTOHA, 3aK0H COXpaHeHHs PU3NUECKOH SHEPTUH, 3aKOH COXPAHEHHSI UMITYJIbCa, IPUHLHI CYTTEPIIO3ULIIH CUJIBI, TPHHLIAI PABHOIIPABHSI
MHEPLHAIBHBIX CHUCTEM OTCUE€Ta, MOJEKYJSIPHO-KHHETHYECKYI0 OCHOBY BEINECTB, Ia30Bble 3aKOHBI, CBSI3b CpPEeNHEH KHHETHUECKOW 3HEPTUU TEIUIOBOTIO
IBW)KEHUS] MOJIEKYJT ¢ aOCOMIOTHOHN TeMIepaTypoil, MepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHHs! CHIIbI 3apsiia, 3akoH KyJioHa, MpH 3TOM pa3ingaroT
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBHSA (TPaHULIbI, 001aCTh) MPUMEHUMOCTH;



OOBSICHAT OCHOBHBIE MPUHLHIBI Pa0OThl MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB; CIEIUTh 32 YCIOBUSMH MX O€30MacCHOTO HCIOJb30BAHUSA B
MMOBCEIHEBHOM KU3HU,

IIpoBecTn 3KCIIEPUMEHTHI MO UCCIENOBAHHMIO (PU3UUECKUX SIBICHHHA W TMPOIECCOB C HCIOJIb30BAHHWEM MPSIMBIX M BHEUIHUX H3MEPEHHI, MPH 3TOM
copMmynupoBaTh 3amavy/3agady M CHEJIaTb TEOPETHUUECKHUH HKCIEPUMEHT, coOpaTh MaHHBIE O IMpeajiaraeMoM OOOpPYAOBAaHUH, MPOBECTH OMBIT U
chOpMyJIUPOBATH BBIBOJIBI,

Uzyuute mpsiMble M AONOJHHUTENbHbIE H3MEPEHHs (PU3MUECKOro pa3Mepa, Ha 3TOH BBICOTE, CIIOCOO M3MEPEHUs] U UCIOJIb30BAHUE JOTOIHHUTENIbHBIX
METOIOB U3MEPEHUS OTPELIHOCTEH U3MEPEHUN;

YUUTBIBATh MEXIY (PU3NUYECKUMH BEJIMYMHAMH C HCIIOJNIb30BAHHEM MPSIMBIX H3MEPEHHUH, NMPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
PE3yJIbTATHL, TIOJIYYEHHBIE B 3aBUCIMOCTH OT (PU3NYECKHUX BEJINYHH, B BHJE TaOJIUI U rpaduKOB, AENaTh BBIBOJBI IO PE3YJIbTATaM HCCIEIOBAHNS,

cobmonark mpasBuia O€30MacHOro TpPyda MNP IMPOBEACHHWH HCCICOOBAHMH B paMKax y4eOHOro 3KCIEepUMEHTa, y4eOHO-HCCIIENOBATENbCKOW U
MPOEKTHOH NEATENIbHOCTH C UCTIONBb30BAHUEM U3MEPHTEIBHBIX TPUOOPOB U Ja0OPaTOPHOTO 000PYIOBAHMS,

peLuTh PacYETHBIE 3a1a4H C SIBHO 33aHHOHN (pU3MUeCKON MOJEINbIO, UCIIONb3Ysl (PU3HUuecKre 3aKOHbI M IPUHLHIBL, HA OCHOBE aHAJIN3a YCIOBUI 3a/1a4,
BbIOpaTh (PU3MYECKYI0 MOJEINb, MPemJIOKeHHYI (usndeckyro ¢urypy u dopmyny, HeoOXomumble At €€ pELISHHs, MPOBECTH PACUYEThl M OLIEHUTH
PEaTbHOCTD MONYYEHHOTO 3HAUEHUs (pu3ruecKoi (GopMHEr,

peluTh Ka4eCTBEHHYIO 3a7ady. BBICTPOUTH JIOTHYECKYI0 HENMPOTHBOPEUYMBYIO ILETIOYKY PACCYXKIEHUH C OMOpOd Ha HW3ydaeMble 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS,

UCTIONB30BaTh NMPHU O0ECIIEYeHNH HAy4YHBIX 3a]a4 COBPEMEHHbIE TEXHOJIOTHH HCCIICNOBAHMS, CTPYKTYPUPOBAHMS, OOBSICHEHHS M IPEACTABICHHS
yueOHOH 1 HAayYHO-TIONYJISIPHOW HH(POPMALINK, TOJyYEHHOH U3 pa3IMYHbIX HCTOYHHUKOB, YIIyOJIEHHOTO aHaIu3a notydaeMoi nHpopmanuy,

NPUBOAUTH BKJIAJ POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHHUKH
W TEXHOJIOTHIA,

HCTIONB30BAaTh TEOPETUYECKUE 3HAHUS NO (U3MKEe B TIOBCEAHEBHOM JKM3HU ayisi obecrieueHHst O€30MacHOCTH MpPU HCIOJIb30BAHUU NPUOOPOB U
TEXHUYECKHX YCTPOUCTB, ISl COXPAHEHUS 3I0POBbs M COOJIOIEHHSI HOPM 3KOJIOTHUECKOTO MOBENEHHS B OKPYJKaIOLIeH cpene;

paboTaTe B TPyIIE C BHINOJIHEHHEM PAa3IMYHBIX COLHMAJIBHBIX POJEH, TUIAHHUPOBATH PaldOTy TPyMIbI, PAlMOHAIBHO COKpAIlaTh OOSI3aHHOCTH U
IUTAHUPOBATh AESTEIBHOCTh B HECTAHNAPTHBIX YCJIOBHSX, aJeKBATHO OLEHHBATH BKJAJ KAKIOTO W3 YYACTHHUKOB TPYIIBI B PEIIEHHE PacCMaTPUBAEMBIX
npobiem.

K xoH1y oOyuenns B 11 kiacce npenMeTHbIe pe3ybTaThl HA 06a30BOM YPOBHE AOJDKHBI OTPaKaTh CHOOPMUPOBAHHOCTD y O0YHAOIINXCS] YMEHHIH:

NEPEeBECTH Ha MPHUMEPBI POJb M MECTO (PM3UKHU B CHAJ COBPEMEHHBIX HAYYHBIX KAPTUH MHpA, B Pa3BUTHE COBPEMEHHOW TEXHHUKHM U TEXHOJIOTHH, B
NPAKTUYECKOHN NEATENbHOCTH JIFOACH, [IEIOCTHOCTD M €IMHCTBO (PU3NYECKUX KAPTUH MUPA;

rpaHHLIa MPUMEHEHUs] U3YYEHHBIX (PU3NYECKUX MOAEJECH: TOUSUHbIH 3apsia, JIy4d CBETa, TOUEUHBI HCTOYHUK CBETA, SAEPHAst MOAEIb aTOMa, HY KJIOHHAs
MOJIEJIb aTOMHOTO si/ipa MPH BHIMOJIHEHUHN (PU3MYECKHX 33124,

pacrno3HaBaTh (pU3HUECKUE SIBICHUST (MPOLIECCHI), OOBSICHITh U OOBACHATh MX HA OCHOBE COMPOTHBIICHUS 3JIEKTPOJUHAMUKUA M KBAHTOBOU (DU3HKH:
AJNIEKTPUYECKAs] IPOBOJUMOCTbD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE IEHCTBHE TOKA, B3aMMOJEHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAsT HHAYKLIUS,
IEeWCTBHE MarHUTHOTO TOJIsI HA TIPOBOAHUK C TOKOM M JBMIKYIIUHCS 3apsil, 3JEKTPOMAarHUTHbIE KOJEOAHHUs! M BOJIHBI, MPSIMOJMHEHHOE PacIpoCTpaHEHNE
CBETa, OTPaKEHHUE, MpesioMyIeHHe, nHTepdepeHuus, nudpakuus U MOJApU3aLUs CBETa, OUCHepcHst cBeTa, (ortosnekrpuueckuil 3gdext (pororddexr),
CBETOBOE JIaBJIEHHE, CBsI3b JIMHEHYATOrO U3JIy4eHHUs aToMa BennkoOpuTaHny, KOHIEHTPALHs U UICKYCCTBEHHAs PaAHOAKTHBHOCTD;



ONHUCBHIBATh H3YyUEHHBIE CBOWCTBA BEINECTB (JIEKTPUUYECKYIO, MArHUTHYIO, ONTHUYECKYIO, 3JIEKTPHUYECKYIO IPOBOAUMOCTb PAa3jMYHBIX Cpen) Hu
3JIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI), C HCMONb30BaHHWEM (pu3mueckoll (OPMBI. MAIIUHHBIA 3apsiA, CHIAa TOKA, JJIEKTPHUECKOE HampsDKEHUE,
AJIEKTPUYECKOE COMPOTUBIICHHE, PA3HOCTh MOTEHLMAJIOB, 3JIEKTPOABIDKYINAs cuja, pabounmil TOK, MHAYKLUS MAarHUTHOTO TOJs, cujla AMrepa, cuia
JlopeHua, MHAYKTUBHOCTh KaTYLIKH, SHEPTUS pas3psifa U MarHUTHOTO MOJISI, MEPHOA U MEPUOIUYECKOe M3MEHEHHE B TIEPEMEHHOM KOHTYpE, 3apsil U CHia
TOKa B MPOLIECCE TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX KonebaHul, pOKycHOe pacCTOsIHIE U ONTUYECKAasl CHJIa JIMH3BL, IPU ONMCAHHUH MPABHIBHO TPAKTOBATH
¢bu3nIecKuil CMBICIT BETUUHNHBI BEJIMUUHBL. , UX 3HAUYEHHE U CICACTBHE, IPUBEACHHbIC (DOPMYJIIBI, CBA3BIBAIOINNE NAHHYIO (PH3UUECKYIO BETUUNHY C APYTHMH
BEJIMYMHAMU,

OIHCHIBATh M3YYCHHBIC KBAHTOBBIE SIBJIEHUS] U MPOLECCHI C MOMOIIBI0 (PU3MUECKUX BEIMYHH: CKOPOCTU 3JIEKTPOMATrHUTHBIX BOJH, IUIMHBI BOJH U
YaCTOTBI CBETA, SHEPTHH U MUMITyJIbca (POTOHA, MEepPHOAa MOMypacnana, SHEPTUU CBSI3U aTOMHBIX siiep, NP OMHUCAHUM MPAaBWIBHO TPAKTOBATh (PU3MUYECKHI
CMBICJI BEJINYHMHBL, UX O0O3HAYEHUS M CIEACTBHS, (POPMYJBL , CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEMYHUHY C OPYTMMH BEJIUYWHAMH, PAaCCUUTBHIBAIOT
3HauYeHUEe (PU3NYECKON BETUYHHBI,

aHATU3UPOBaTh (PU3NUECKHE MPOLECCHl U SBJICHUS, C MOMOIIBI (PU3NYECKUX 3aKOHOB M NMPUHIMIIOB: 3aKkOoHA OMBI, 3aKOHOB TOCJIEAOBATENILHOTO H
NapaIeIbHOTO COEMHEHHSI TPOBOJHUKOB, 3aK0Ha J[xoysa-JIeHna, 3IeKTPOMAarHUTHBIX 3aKOHHBIX WHAYKIHUH, 3aKOHA TPSMOJIMHEHHOTO PacpOCTPaHEHUS
CBETa, 3aKOHOB OTPAXKEHHs CBETa, 3aKOHOB NPEJIOMIICHHs] CBETAa, ypaBHEHUs OHHIITEWHa s (oTtodddexrta, 3aKOHA COXPaHEHHE HSHEPTHH, 3aKOH
COXpPaHEHHsI MMITYJIbCA, 3aKOH COXPAaHEHMs 3apsia, 3aKOH COXPaHEHHUs] MacCOBOTO YHCIA, MOCTyJaThl bopa, 3aKOH pagHOaKkTHUBHOIO 3apsiia, MPH 3TOM
NPOSIBJISIFOTCS CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTEMAaTHUYECKOE BEIPAKEHHE U YCIOBHS (TpaHHLbL, 00J1acTh) MPUMEHUMOCTH,

OTIpeNeNIeHUe HAIMPABICHHS BEKTOPA MHAYKIIMH CHJIBI MATHUTHOTO IIPOBOAHUKA C TOKOM, CHIION Amnepa u JlopeHna,

NOCTPOUTD U 3aIHCaTh H300pakKeHne, co3aaTh Oesble 3epKajia, TOHKOH JIMH30H;

IIpoBecTn 3KCIIEPUMEHTHI MO HCCIEAOBAHUIO (PH3MUECKHUX METOAOB M MPOLECCOB C HCIOJb30BAHUEM MPSIMBIX M BHEIIHUX HW3MEPEHUH: NPU 3TOM
copMynupoBaTh 3amavy/3agady M CHEJIaTh TEOPETHUECKHH 3KCIEPUMEHT, coOpaTh NaHHbIE O NpeasaraéMoM OOOpPYAOBAaHUH, NPOBECTH ONBIT U
chOpMyJIUPOBATH BBIBOJIBI,

Uzyuute mpsiMble U JTONOJHHUTENBHBIE H3MEPEHHs (PU3HMUECKOro pa3Mepa, Ha 3TOH BBICOTE, CrOcod M3MEpPEHHs] M MCIIOJIb30BAHUE JTOMOJHUTENbHBIX
METOIOB U3MEPEHUS MOTPELIHOCTEH H3MEPEHU,

B 3aBucuMocTH OT PU3NUECKON BETMUNHBI C UCMIOIB30BAHUEM NPSMbIX U3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh HACTPOHKY, (PUKCHPOBATDH PE3YIbTATHI
MOJIyY€HHOM 3aBUCUMOCTH OT (PM3MUECKON BEIMYHHBI B BUE TaOIUI U TPad kOB, A€TIaTh BEIBOABI 10 PE3yJIbTaTaM HUCCISIOBAHMS,

cobmonark mpaBuia Oe30MacHOrO TPyHda MNP IMPOBEACHHWH HCCICOOBAHWH B paMKax y4eOHOro 3KCIEePUMEHTa, y4eOHO-HCCIIENOBATENbCKOW U
MPOEKTHOH EATENIbHOCTH C UCTIONB30BAHUEM U3MEPHTEIBHBIX TPUOOPOB U Ja0OPaTOPHOTO 000PYIOBAHMS,

peLIuTh PacYETHBIE 3a1a9H C SIBHO 3aJaHHON (PU3MYECKON MOAEIBIO, HCIOb3Ysl (PU3MUECKHe 3aKOHbI U IPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUH 3a1ad,
BbIOpaTh (PU3MYECKYI0 MOJENb, MPENJIOKEHHYI0 (Gu3ndeckyro ¢urypy u (opmyily, HEOOXOAMMBIC Ui €€ pEIleHHs, MPOBECTH PaCUYEThl M OLEHHUTH
PEaTbHOCTbD MONYYEHHOTO 3HaUeHHsI (pr3nuecKoii GopMBl;

peluTh Ka4eCTBEHHYIO 3a7ady. BBICTPOUTH JIOTHYECKYIO HENMPOTHBOPEUYMBYIO LETIOYKY PACCyXKIEHUH C OMOpod Ha H3y4aeMble 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NIECKUE SIBICHUS,

UCTIONB30BaTh MPHU O0ECIEYeHNN HAay4YHBIX 3a7]a4 COBPEMEHHBIC TEXHOJIOTHH HCCIIECHOBAHUS, CTPYKTYPHPOBAaHUS, OOBSCHEHHMS W TPEACTABICHUS
yueOHOH 1 HAyYHO-TIONYJISIPHOM HH(pOPMALHK, MTOTyYEHHOH 13 Pa3IMYHbIX HCTOYHHUKOB, YIIIyOJEHHOrO aHAIN3a NOy4aeMoil nHpOpMaLHH,

OOBSICHATH PUHLHITBI JEHCTBUS MAIIUH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB, OMPEEIATh YCIOBUS X 0€30MacCHOr0 NCIIOIb30BAHUS B TIOBCETHEBHOMN
KU3HH,












