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MYHHIIUITAIEHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
cpenHsisi obeoOpasoBarenbHas mkoixa Ne 27

AHHOTANUA K padoyeil mporpamme
yueOHoro npeamera «®usuka. bazoBblil ypoBeHb»

Pabouas nporpamma yyebHoro npeamera «®@usuka. ba3oBblii ypoBeHb» 00s3aTeNIbHOM
npeaMeTHoil obmactu «EcTecTBeHHO-HAydHBIE MPEIMETHD) pa3paboTaHa B COOTBETCTBUHU C
myHKTOM 18.2.2 00HOBIIEHHOTO (eIepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpenHero obmero oOpaszoBanus (manee - ®I'OC COO), denepanpHOit 00pazoBaTeIbHOU
nporpaMMsl cpeniHero oomiero oopazosanus (nanee - DOIl COO) u peanusyercs 2 roga ¢ 10 o
11 kmaccel. OTOT yueOHBIN npeaMeT 0003HaueH B 00s3aTeIbHON YacTH yueOHOro miaHa. JlanHas
pabouasi mporpaMMa SIBIISIETCS YacThIO COJIEPKATEIHLHOTO pa3jieia OCHOBHOW 00pa30BaTEbHOM
MporpaMMsbl cpeaHero oouiero odpazosanus (ganee - OOIT COO).

Pabouas mporpamma paspabotana yuuteneM (u3uku B cooTBeTCTBUU C llonoxeHuem o
pabouunx mporpamMmax M OIpeJesieT OPraHu3aIiio 00pa30BaTEIbHON NESTEIFHOCTH YIUTENIEM B
COLI Ne27 mo yueGHOMY mpenMery «®u3znka. ba3oBblii ypoBeHb» C yueroM paboueit
MIPOTPaMMBI BOCITUTAHUSI.

Pabouas mporpamma yueOHoro nipeameta siBisgercs yactbio OOIT COO, onpenensomei:

- IUIaHUpyeMbIe pe3yJbTaThl OCBOCHUs yd4eOHOro mpeaMeTa  (JIMYHOCTHBIE,
MeTarnpeIMEeTHBIE U TPEIMETHEIC);

- coZlep KaHue YIeOHOTO MpeIMeTa;

- TEMaTHYECKOE TUTAHUPOBAHKE, B TOM YHCIIE C YIETOM pabodeld mporpaMMbl BOCITUTAHUS
C YKa3aHHEM KOJHMUYECTBA YacOB, OTBOJUMBIX HA OCBOEHHUE KAXKI0H TEMBI.

PabGoyas mporpamma oOCyXJaeHa W TPHUHATA PEHICHUEM METOJUYECKOTO OOBCIUHECHHS
€CTECTBEHHO- MaT€MaTHYECKUX HAyK M COIJIaCOBaHa 3aMECTUTENIEM IUPEKTopa Mo y4yeOHO-
BocrrtarenbHoi padote COILLI No27

Hara 28.08.2023



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. du3uka 1 MeTOAbI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mO3HaHUsA OKpyxarouero mupa. Pois
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX sSBICHUNA M mporieccoB. Haydnsie rumnote3sl. Pusnveckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (PU3MUECKIX 3aKOHOB. [IpHHITHMIT COOTBETCTBUS.

Ponmp u mecto u3uku B (GOPMHPOBAHWU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE AATUMKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUN Ha OCH CHCTeMBbl KoopauHaT. Clo)KeHHe TepeMEeNIeHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHUE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELIECHUS MaTePUAIbHON TOYKU OT BPEMEHH.

CBoOoaHoOe masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxeHue. [[BkeHMEe MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHAsA CKOPOCTh. [lepnoa u yactorta
oOpartenus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, IBUKEHUE CHAPSIOB,
LIETIHbIE U pEMEHHBIE MTEPEAAUN.

Jlemoncmpayuu
Mogenb cuctemMbl OTCUETA, MIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEePUCTUK JBUKECHHUSL.
[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habnronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.
Hamnpagnenue ckopocTH Npu IBUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.
HccnegoBanue COOTHOLICHUS MEXKY TYTSIMU, IPOHACHHBIMH TEJIOM 3a MOCJIEI0BATEIbHbIE
paBHbIE MPOMEKYTKM BPEMEHU MPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJbHOM CKOPOCTHIO,
PaBHOU HYIIIO.

N3yuenune nBUKEHUS MAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpuanun otHocurensHOCTH ['anuies. [lepBoiid 3akoH HproToHa. MIHEpIIManbHbBIE CHCTEMBI
oTcYéra.



Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hprotona st
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHOTO TsAroteHus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, CKoJibkeHust, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHS CKOJIBKEHUS U cuia TpeHus nokos. Koaddumment tperus. Cuna cOnpoOTUBICHHS TPU
JBKEHUU TeJia B )KUAKOCTH WJIU Ta3e.

[locTynarenbHoe U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOTO Tela.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpauieHus. [limeqo cuiibl. Y ciioBUsl paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnienne nHEepLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYSHUS U CKOJTHKCHHS.

VYcnoBust paBHOBeCUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHs TBEPIOTO TeJld, UMEIOIIETO OCh BPAIllCHHUS.

Tema 3. 3akoHbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc MaTtepualibHON TOUYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPaHEHHs UMITyJIbca. PeakTuBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprus maTtepuanbHO Toukd. Teopema 00 M3MEHEHHHM KHHETHYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHranpHas 3Heprus ynpyro Ae(GopMUpOBaHHOMN MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble W HEMOTEHIUANbHbIE CHIbL. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKO IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U NPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHOW PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



N3yuenne aOGCOMIOTHO HEYNPYroro yaapa C TOMOUIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu paboOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH SHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MonekyasipHasi puznka u TepMoIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OcCHOBHBIE NIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUU U X ONBITHOE 000CHOBAHHUE.
Bpoynosckoe nBmwxkenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHS YaCTHII BEIIECTBA.
Monenu cTpoeHus ra3oB, JKUJKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
aTHX Mojeneil. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosiHHas ABoraapo.

TemmoBoe paBHoBecue. TemnepaTtypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mopnens uaeanbHoro rasza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUYECKONH TEOPHH
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHell KUHETHMYeCKOW >SHepruu
TEIUIOBOTO ABMKEHUS yacTul rasa. [llkama remnepatyp KenbBuHa. ['a30Bbie 3aKOHBL. Y paBHEHUE
MenneneeBa—Kianeiipona. 3akon JlanbTona. M3ompoiieccsl B HACATIBHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYEeCTBOM BemiecTBa. ['paduyeckoe mpeacTaBieHHEe M30IMPOILIECCOB: H30TEpMa, H30X0pa,
n3zo0bapa.

TexHudeckne ycTpoicTBa U MPaKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢Gotorpaduu  MOJIEKYT
OPraHNYeCKUX COCTMHECHUH.

OmnbiTel 10 AU Gy3Un KUIKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3AUMOICHCTBHSL.

Mogenb, HWUTFOCTPUPYIOLIAsk IPUPOLY JABJICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSIHUS UJICATIBbHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHUil 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHsAsI 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ u3MeHeHusi. KonmnyecTBo TerioTsl U pabota. BHyTpeHHSsIs SHEprusi 0JJHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI IpH TEIUIONEepeaaye.

[Tonsitue 06 ammabatHoM mpornecce. IlepBbiii 3akoH TepmonuHamuku. [IpumeHeHue
MIEPBOTo 3aKOHA TEPMOJIMHAMUKH K H3ompoleccaM. I'paduueckas natepnperarus paboThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMOCTh POLIECCOB B IPUPOJIE.

TennoBsie MamuHbl. [IpuHITMTIBL NeiicTBUS TemIoBbIX ManiuH. [IpeoOpa3oBanus SHEPTUH B
TeruIoBbIX MamnHax. Koagduuuent nonezxHoro aeictus TemioBoil Mamuusl. Hukn Kapao u ero
KO3 QUIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHYECKUE MPOOIEMBI TEMIOIHEPTETUKH.

Texnuyeckne ycTpoWcTBa W IPAKTHYECKOE IPUMEHEHME: JABHUIaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOJUIBHUK, KOHUIIMOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEW HSHEPrMM Tejla IPH COBEPUICHUHM palbOThI: BBUJIET MPOOKH W3
OYTBUIKM TIOJ] AEHCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3(upa B JTaTyHHOU TpyOKe MyTEM TpEeHHs
(BUIEOAEMOHCTpALIHS).

W3meneHne BHyTpeHHEN aHepruu (TemIepaTypbl) Tejla IpH TEIUionepeaye.

OmnbIT 10 aIMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHAeHCanus. Mcnapenue u kunieHue. AOCOTIOTHAS M OTHOCUTEIIbHAS
BJIQXKHOCTh BO31yxa. HacklieHHbI map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIEpaTypbl KUIIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOINHUS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne W Kpuctaimuzanus. Y aeabHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuyeckue ycTpoWcTBa W MPAKTHUYECKOE IPHUMEHEHHUE: THUIPOMETpP M ICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TIOJYYEHHsI COBPEMEHHBIX MaTepHasoB, B TOM YHCIIE HAHOMATEPUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX apOB.

Kunenue npy moHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habnonenue HarpeBaHus 1 MiaBjieHUs] KPUCTAUNIMYECKOTO BEIIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune 0OTHOCUTEIHHOM BIAXKHOCTH BO3/yXa.

Pa3znen 4. DiiekTpoauHaMHuKA

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tell. OJeKTpU4Yeckuil 3apsan. JlBa Buaa dSIEKTPUYECKUX 3apsioB.
[IpoBOAHUMKH, TUAIECKTPUKH U MOJTYIPOBOJIHUKH. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsiaa.

B3aumopeiicteue  3apsinoB.  3akoH  Kymona. TodeuHblil  3iieKTpUYECKHM — 3aps.
Onektpuueckoe mnoJe. HanpsxEHHOoCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
3JIEKTpUUECKUX NoJied. JInHuKu HanpsKEHHOCTU SJIEKTPUUECKOTO MOJIS.

PaboTa cun anekTpocrarnueckoro nojis. [Toreniuan. PasHocts motennuanos. [IpoBoiHUKH
Y TUAJICKTPUKHU B DJIEKTPOCTATUUYECKOM ToJie. J{uanekTpuueckas mpoOHUIIAaeMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IJIOCKOIO KOHJAEHCATOpa. JHEprus
3apsKEHHOI0 KOHJEHCcaTopa.

TexHuyeckue yCcTpoOWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jemoncmpayuu

YCeTpoUCTBO U IPUHLIUIL JEHCTBUS DIIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE T0JI€ 3aPSHKEHHBIX TeEll.



[IpoBOAHMKH B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTHUecKas 3alluTa.

JIMBIEKTPUKH B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOIO KOHJIEHCATOpa OT IJIOLIA/IN MJIACTUH, PACCTOSIHUS
MEXIy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. lTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DOneKTpUuecKuil TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTro ToKa. MIcTOUHMKM TOKa.
Cuna Toxka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma asis ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTHUBIIEHUE BEIIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEANHEHHUE TPOBOHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTB IEKTPUYECKOTO TOKA.

DNeKTpOABMKYIIasi CHUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AeKTpruiecKkoi nenu. KopoTkoe 3aMpIkaHue.

DneKTpOHHas IPOBOAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIOB
oT Temmeparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBo HHKOBEIE PUOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpAX M pacIjiaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psa. MosHusl.
[Tna3zma.

TexHnueckne ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKUA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYIIPOBOJIHUKOBBIN 1IN0/, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAaPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAH
MOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMelaHHoe coeIMHEHNE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuibl. KOpoTkoe 3amblKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoABHKYIIEN CHIIBI HCTOYHUKA TOKA U €T0 BHYTPEHHETO COMPOTUBJICHUSI.

Habmonenue snextponusa.

MexnpeamerHbie CBA3U



N3ydenne xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS € y4ETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, TUmoTe3a, (usnyeckas BENUYMHA, 3aKOH, TeOopus, HaOIroneHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTeMbl ypaBHEHUH, THHEeHast GyHKIus, mapaboia, rumnepbora,
uX rpaduku u CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE TPUIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M MX IPOEKUUHU HAa OCH KOOpAMHAT,
CII0KEHHE BEKTOPOB.

buonocusn: mexanuueckoe NBWXKEHUE B KUBOU npupoie, mudpdys3us, ocMoc, TemI000MeH
YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIadyH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJ, JKUIKOCTEH M Ta30B, JJIEKTPUUYECKUE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLUAIINS, TalbBaHUKA.

T'eoepaghus: BIaXHOCTH BO3IyXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKEe JIBMKEHUHN C MCIIOJIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHMKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, mnapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, U  HAHOTEXHOJOTMM,  DJIEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpPUHTEp, 3JIEKTpOHArpeBaTeibHble MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[locrosiHHble MarHWTH. B3auMoneicTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
Bekrop marautHoM uHAyKuU. [[pyuHIUI Cyneprno3uiiui MarHuTHBIX oJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTrHa nTuHuN MarHUTHOM MHIYKIUMU T10J1S1 IOCTOSIHHBIX MarHUTOB.

MarsuTHO€E MoJie IPOBOJHUKA C TOKOM. KapThHa NIMHMI MHIYKIMM MAarHATHOTO MOJIs
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBI[EBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MO1yJIb U HAlpaBJICHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHue. JIBWKEHUE 3apsyKEHHOM YacTULbI B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SIBneHue HIEeKTpOMAarHUTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOW WHIYKIUU.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapases.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJIAa WHAYKIUU B IMPOBOJAHHKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUuTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



TexHuueckue ycTpoilcTBa U IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
JIEKTPOMArHUTBI, JEKTPOABUIaTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM T10JIEM.

JIMHUM MHIYKIMY MarHUTHOTO OJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHIYKIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUS TOCTOSITHHOTO MAarHATa HA PaMKY C TOKOM.

HccnenoBanue sBIIEHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

Paznea S. KosredOanust u BOJIHbBI

Tema 1. Mexanuueckue u I1eKmpomazHumuvle Koaeoanus

KonebarenpHast cucrema. CBOOOIHBIE MeEXaHHMYECKHE KoJyieOaHWsA. [ apMoHHMUYecKue
konebanus. Ilepwon, dvacrtora, amrumryna W ¢asza kojeObanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnueckuii MasTHUK. Y paBHEHHUE TapMOHUYECKHX Kosiebanuid. [IpeBpaienne sHepruu npu
TapMOHHYECKUX KOJICOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATHHOM
KOoJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHHYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHHM B UACATHBHOM KOJIeOAaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaronux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUYECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXI€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHYCOMAQIbHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTMTYIHOE U IEHCTBYIOIIEe 3HAYECHUE CUITBI TOKA U HAIIPSKEHU SI.

Tpanchopmarop. IIponsBojacTBo, mepenadya W MOTPeOJECHUE AIEKTPUYECKON SHEPruu.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCHoIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

Texnuueckre ycTpoilcTBa M TNPAKTUYECKOE MPUMEHEHHE: JIIEKTPUYECKHU 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKUHHBINA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANPSDKEHUST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COCIUHEHUH PE3UCTOpa, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogernb TUHUM 3IEKTPOIEepEIaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 601Hbl

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JuHa BOJHBL [lomepeuHble W TPOJOJbHBIE BOJHBL. MHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS M3JIYYCHHS JJIEKTPOMAarHUTHBIX BOJH. B3anMuast
opueHTanus BekTopoB E, B, V B anexkrpomaranTHoii BoaHe. CBONCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE, TIpeJioMJieHue, Tojsapusanus, audpakmus, wuHTepdepeHus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTPOMarHUTHRIX BOJH. [IpuMeHeHHEe 3JIEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

Texnuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBask JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PagUoNpUEMHHK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPaHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromnieecs Teiao kak HICTOYHHK 3BYKa.

Habntonenue oTpaxkeHus U mpeaoMIIeHUSI MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnu U Juppakiiui MEXaHHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmronenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHUH.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTpPaXXeHHUE, MPETOMIICHHE,
noJisipu3anus, AMQpakuus, uHTepdepeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacripocTpaHeHHEe CBETa B OJHOPOIHOU cpefie.
JIyua cBera. ToUeyHBIN UCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne H300pakeHU B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKkOHBI TMPEIOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTeNb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHblii Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus cBeta. CoxkHbIi cocTaB 6enoro ceera. LBer.



CoOuparomue W paccewBamomue JHUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHHE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOU JIMH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBast onrtuka. WuTepdepenmuss cBera. KorepeHTHbIE HUCTOYHUKHU. Y CIIOBHS
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHITMOHHON KapTHUHE OT IBYX CHH(]DA3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcaoBHE HaOMIOJACHUS TIJIaBHBIX
MaKCHMYMOB TP TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE TPHUMEHEHWE: OYKH, Jymna, QoToarmapar,
MPOEKIIMOHHBIH arnmapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs OTITHKA, TU(PpaKIIHOHHAS pelIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonHEiHOE pacmpocTpaHEHUEe, OTPAKEHHE U TpejomiieHHe cBera. OnTuyeckue
puOOPHI.

[TonHoe BHYTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

HaGmronenue nntepdepeHiinm crera.

Ha6mronenue qudpakinum certa.

Ha6nronenue aucnepcun cBeTa.

[Tonyyenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITHOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcuu cBera.

Pa3znen 6. OcHOBBI cienNAJILHOH TEOPHUH OTHOCHTEIBLHOCTH
['panuubpl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEIIbHOCTH: WHBApHAaHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHIIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

Pa3nen 7. KBanroBasi pusnka
Tema 1. Inemenmot K6AHMO6OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHepruM GOTOHA C €r0 YaCTOTOW. DHEPTUsl U UMITYJIbC
¢doToHa.
OtkpeiTue u uccienoBanue Qorodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
dororpdexra. YpapHenue DitHmTeiHa 1 potosddexra. «Kpacnas rpanuna» Gotosdpdexra.
JaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEHCTBUE CBETA.



TexHuuecKre yCTPOHCTBA M MPAKTHUYECKOE MpPUMEHEHHe: (OTOdIEeMEeHT, (OTOIATUHK,
COJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas G6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mmozenb aroma. Iloctynarer bopa. M3nydenne n mornomenne GOTOHOB MPH IEepexoie aToMa ¢
OJIHOTO YPOBHS 3HEpPIruM Ha apyroil. Bunel cnektpoB. CrieKTp ypoBHEN 3HEPTUH aTOMa BOJIOPO/Ia.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckyasipHO-BOJHOBOM Tyain3M.
CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.
TexHuueckre YCTPOMCTBA W NPAKTUYECKOE TNPHUMEHEHHUE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopna.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntonenue nuHeHyaThIX CIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenune nuHeHyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, TOKA3bIBAIOIINE CIIOKHOCTh CTPOEHUS s1ipa. OTKPBITUE PAAMOAKTUBHOCTH.
OmnbiTer Pe3epdopaa no onpeneneHnIo cocTaBa paauoakTUBHOTO u3mydeHus. CBoicTBa anbga-,
Oera-, raMMa-u3nydeHus. BivsHue painoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OTtkpeITHE TIPOTOHA M HeWTpoHa. HykioHHas Monens sapa I'eizendepra—Banenko. 3apsi
sanapa. MaccoBoe uncio saapa. M3oTomnsl.
Anbba-pacniag. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B siape. SnepHbie cuiibl. Jledekt Macchl siipa.
Anepuble peakuuu. Jlenenve u cUHTE3 SA€Ep.
SAnepubiii  peakrop. TepmosimepHbiii cuHTe3. [IpoOiieMbl M TMEPCIEKTHBBI  SACPHOU
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYrK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTull (o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3NKH
Oransel pa3BuTUs actpoHomMu. [IpukiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUMU.



Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHnas cucrema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMmmMa «CIeKTpaIbHbIM KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
[IOCJIEIOBATEIbHOCTH.  3aBUCHUMOCTh  «Macca — CBETMMOCTb» JUIsl  3BE3J  TJIaBHOM
1ocyieI0BaTeabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTAaBICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHIIa U 3BE3/1. DTanbl KU3HU 3BE3L.

Mnineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenune u neuxkenne Cosnnua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuku u kBazapsl. UEpHBIE JABIPHI B sIpax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6usa. Paszberanue ranaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTrypa Beenennoit. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M € UCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIeNIEHUs TIOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3wkn w acTpOHOMHH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
3THYECKOH cepax IesTeTbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U ACTPOHOMUH B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckod Teopun B (GOPMHPOBAHWU TPEACTABICHHUH O
(bU3UYEeCKON KapTHHE MHpaA, MECTO (DU3MYECKON KapTHHBI MUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEJCTABICHUMN O MPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢u3umku 06a30Boro ypoBHS B 11 Kimacce ocCymecTBIsSEeTCS € y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YyYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4YHbIH (pakT, rumores3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
9KCIIEPUMEHT, MOJCIIMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIHUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0I00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOMIA/IU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: anekrpudeckue IBJICHUS B )KUBOM MPUPO/IE, KosieOaTelbHbIE IBMKEHUS B )KUBOM
MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOUM NPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOH PEIIETKH, CIIEKTPATbHBIN aHAN3.

l'eoepaghus: MarHUTHBIE TIOJIFOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOM
IIOBEPXHOCTH, NIPEJICKA3aHNE 3EMIIETPACEHUM.

Texnonozus: TUHUW 3IEKTPOIIEpEay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOABUTATENb,
WHIYKIIMOHHAS Te4yb, pajap, paJuoONpuEéMHHUK, TeleBH30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenune yuebHOrOo mpenMera «Dusuka» Ha ypoOBHE cpemHero oomero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJBTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUIA, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paciupeHne >KU3HCHHOTO OIBITa M OMBITA JISATSIHBHOCTH B TMPOIECCE PEaTH3ali OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYaroImIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEITOBEUSCKUX TYMAHUCTHUECKUX M JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3aIl1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMH WHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW NEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHMCKON TPaXKIaHCKON MJICHTHYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHUSAM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIHUIO M IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH Ha
MOPabHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya10BOT0 BOCIIMTAHUS:

HMHTEPEC K Pa3IMYHBIM cepam MpoPecCHOHANBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (Qu3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caM000Opa3oBaHWIO B 00jacTu (U3UKHU HA
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOrHYecKOro BOCIIMTAHMSA:

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



IJTAHUPOBAHUE U OCYILIECTBJICHHE ICHCTBUN B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHUS TeNeh
YCTOWYHBOTO Pa3BUTHS YECIIOBEUECTBA;

pacIIupeHue OMbITa JAEATEIBHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHHOCTH, TOTOBHOCTh B TPOIECCEe M3YUCHUsT (DU3HKHU
OCYILECTBIISATh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO NCSITEIbHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS
Ba3oBble 1oruyeckue neicTBus:

CaMOCTOSITEIIBHO (DOpPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh o€
BCECTOPOHHE;

OTIPEICIIATH TSN JeATSIILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaThIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIONIUXCS MaTepUATbHBIX
1 HEMaTepUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IIENISIM,
OIICHUBATh PUCKH MOCIICACTBUH ESTEITHLHOCTH,

KOOPAMHUPOBATh W BBINOJIHATh pPAadOTy B YCJIOBUSAX pPEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

BIIQJICTh HAyYHOW TEPMHHOJIOTHEH, KIFOUEBHIMH TOHSATHUSMH W METOJaMH (DU3NYECKON
HaYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEOBATEIbCKON M MPOSKTHON JEATEIILHOCTH B 00JacTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pPEIICHUs 3a1a4
(U3NIECKOTO COACPIKaHUs, IPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €0 HHTEPIpPETAIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSAX, B TOM YHCIIC TIPU CO3JJaHUN
y4eOHBIX POEKTOB B 001acTH (DUBHKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
THIIOTE3Y €€ PeIICHUs, HAXOAUTh apTYMEHTBI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPIXKICHHM, 3a/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MOTYUYECHHBIE B XO/I€ PEIICHHs 3a/1a4H Pe3yabTaThl, KpUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTH U (pOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM
qHclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEePEHOCUTH 3HAHUS N0 (pU3MKe B IPAKTHUECKYIO 007acTh KU3HEAEATEIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIEC TTOIXO0bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337]a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanueii:

BJIQJICTh HaBBIKAMHU TOJTydeHUs MH(POpPMALUN (HU3NYECKOTO COJEPKAHUSA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOMCK, aHalIM3, CUCTEMAaTU3alUI0 U
MHTEPIpPETANIO HHPOPMALIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABICHUS;

OILIEHUBATh JJOCTOBEPHOCTh UH(OPMALIHH;

HCIIOJIb30BaTh CpeAcTBa HH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMI B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/1ad C COONI0/IEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH O€301TaCHOCTH, THTHEHBI, PECypcOCOEpPEKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPKAaHHS B pPA3NUYHBIX (Qopmarax ¢ y4EéToMm
HazHaYeHUs MH(OPMaLIMK U LIEJIEBON ayAUTOPHH, BBIOHpPasi ONTUMAIBbHYIO (POPMY ITPEICTaBICHUS
U BU3yaJIU3allHH.

KoMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa YpOKaX (DU3UKHU U BO BHE-YPOUHOU IEATEILHOCTH;

paCHO3HaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYaATh KOH(l)J'II/IKTBI;

Pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEJCTB;

IIOHUMATh U UCITIOJIB30BATh HpCHMyHI@CTBa KOMaH)IHOﬁ 158 HHHHBHﬂyaHBHOﬁ pa6OTBI;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO WiIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESTEIHHOCTH, OPraHU30BBIBATh M KOOPJIWHHUPOBATH
JENUCTBUSA IO €€ TOCTHUXKEHHUIO: COCTABIIATH IUIAH IEHCTBUM, paCTIPEACIISITh POJIU C Y4ETOM MHEHHM
YYaCTHUKOB, 00CY)X/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIIEHMBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMKW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIe 1eliCTBHS
Camoopranuszanmsi:
CaMOCTOSITEJIbHO OCYILECTBJISATh IMO3HABATENIBHYIO JESITENBHOCTh B oOjacTu (PU3UKU U
aACTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMEeTa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIaCTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBII HHTEJJIEKT:



JlaBaThb OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

WCTIOIH30BaTh MPUEMBI peIeKCHH ISl OLIEHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHHS,

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

MIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABaTh CBOE MIPaBO U IIPABO APYrUX HA OIINOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTrPaMMBbI IO (pU3MKeE A5
YPOBHS CpellHero obiiero oopa3oBaHusl y 0OyUYaIOIIMXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIOCOOHOCTh A TUPOBATHCS K SMOIMOHAIBLHBIM U3MEHEHUSAM U MPOSIBISATh
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKIIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHMIO IEIU MU YyCHexy,
ONTHMMU3M, HHUIIMATUBHOCTh, yMEHHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

NPEIMETHBIE PE3YJIbTATbBI

K xoniy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOUM KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTHIBATh TPAHUIBl MPUMEHEHHS HW3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEpLUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Ta3, MOJIENIU
CTPOEHUS Ta30B, )KUJIKOCTEH W TBEPABIX TEJ, TOUEHHBINH DIIEKTPUUECKUN 3aps] MpU pelIeHUU
buznueckux 3aaad;

pacrno3HaBaTh (HU3MYECKHE SBJICHUS (MPOIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEWHOE MBHKEHHE, CBOOOJHOE TajJeHUE Tel,
JBUKEHHE M0 OKPYKHOCTHU, HHEPITUS, B3aUMOIeHCTBHUE Tel, Tudy3usi, OpOyHOBCKOE JIBHKEHHUE,
CTPOEHUE KUAKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HarpeBaHUU (OXJIAXKICHUN),
TEIJIOBOE pPaBHOBECHE, HCIIAPEHUE, KOHJIEHCAllWs, IUIABJICHHE, KPHUCTAJIM3ALMS, KHUIIEHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHHUE JIaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b
MEX]y MapaMeTpaMu COCTOSIHMS ra3a B H3OIpoIeccax, AJIEKTpHU3alus TeJ, B3auMOJCHCTBUE
3apsJI0B;



OIMCBHIBATH MEXAaHMUYECKOE JBM)KEHUE, MCHOJBb3ys (PU3MUECKHE BETUYMHBI: KOOPHMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAIbHAs SHEPrusi, MeXaHWdeckas paboTa, MEXaHWYECKas MOIIHOCTb; IPH
OTMCAaHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI NCHIOIb3YEMBIX BETHUUH, X 0003HAYCHUS
U eIMHUIBI, HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3MUYECKYI0 BEJIHUUHY C IPYTUMHU
BEJIMYNHAMH;

ONKCHIBaTh H3YyYEHHBIE TEIUIOBbIE CBONCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIOJIB3YS
¢u3nyeckue BENWYHMHBL: JaBICHHE Ta3a, TEMIeparypa, CpenHsisi KWHETHYeCcKas OSHEeprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEIHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI PHEprus, padora rasza, KOA(PQPHUIHMEHT MOJIE3HOTO ACUCTBHS TEIJIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABHIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIUYHH,
uxX 0003HAYeHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMUUHY C JPYTUMH BEITUYNHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U IJIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIOJNIB3YST PU3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUI 3apsisl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, pa3HOCTh IOTEHLUANOB; TMpPU ONHUCAHUH MPABUIBHO
TPAaKTOBaTh (U3MYECKUH CMBICT HCIIOJNB3YEMbIX BEIHYMH, WX OOO3HAUYCHHS W EIWHUIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C JPYTUMH BEITHYNHAMH,

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ysl (U3NYECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HpioToHa, 3aKOoH coxpaHeHus
MEXaHHUYECKOW SHEPTHH, 3aKOH COXPAHEHUS UMITYIIbCA, IPHHIIUI CYMEPIIO3UITUH CHII, TIPUHIIHTT
paBHOMpPABUS MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ia30BbI€ 3aKOHBI, CBSA3b CpPEAHEH KHWHETHMYECKOW HHEPIHMHU TEIUIOBOTO JIBUYKEHHS
MOJIEKYJT C aOCOJIOTHOW TeMIepaTypoi, TMEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOT0 3apsia, 3akoH KynoHa, npu 3ToM paznuyars cioBecHy0 GOopMyIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOEe BBIPAKEHUE M YCIOBUS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHIUIIBI JEHCTBUS MalIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3iauyath yCIOBHS MX O€30MaCHOTO MCIOIb30BAHUS B IOBCEAHEBHON KU3HU;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3MYECKHX SIBJICHUII M MPOLECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHui, TMpu 3TOM  (POpPMYIHPOBATH
npoOieMy/3afady v TUIIOTE3y Y4eOHOT0 AIKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJIOKEHHOTO
00opynoBaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBObI;

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEITUYHUH, IPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpEeHUs M HCIOJIb30BaTh M3BECTHBIE METOJBI OLIEHKU
MOTPEIIHOCTEN U3MEpPEHU;

HCCIIEIOBATh 3aBUCUMOCTU MEXTy GU3NUYECKUMU BEIMUYNHAMU C UCIIOIB30BAHUEM MPSAMBIX
WU3MEpEeHul, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJIbTAThl IMOJIY4YEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEIMYUH B BUJIE TaOIHI] U TpadUKOB, AeTaTh BHIBOJBI 110 pe3yJibTaTaM
HCCIIEI0BaHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJAa NpHU TMPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U  TMPOEKTHOW JEATENIBHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1a00paTopHOro 000py0BAHNUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJN3a YCIOBHS 33Jaudl BHIOUPATh (PU3HUUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMbIE Ul €€ pelleHHs,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOJIyYEeHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHbIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUl ¢ ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS,

WCIOJIb30BATh IPH PEHICHNH y4eOHBIX 33a1a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOIOTUU
IVl TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETALUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
MONYJISIPHOM MH(pOpPMaLlUK, IOJYYEeHHON U3 PA3IMYHBIX ICTOYHUKOB, KpUTUUECKU aHAJIU3UPOBATh
MOJIy4aeM Y10 HH(POPMAILHUIO;

MIPUBOJIUTH HPUMEPHI BKIAZa POCCUHUCKUX UM 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCII0JIb30BATh TEOPETUYECKHE 3HAHUS 10 (PU3HKE B IOBCEAHEBHOM KU3HHU JUIs 00ecrieueHus
0€301acHOCTH Tpu 00paIeHny ¢ MPUOOPaMHU U TEXHUUYECKUMH YCTPOHCTBAMH, JUIsSi COXPAaHEHUS
3/10pOBbsI U COOIOACHNS HOPM SKOJIOTUYECKOTO MOBECHHS B OKpYXKaloUleil cpene;

paboTaTh B IPyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIbHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacHpenesaTh OOS3aHHOCTM U IUIAaHUPOBATh JIESATENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)JOr0 M3 YYAaCTHUKOB TPYIIIbI B
pelIeHrne paccMaTpUBaEeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOYUaAIOUIUXCS YMEHUIA:

JI€MOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
JEeSITeNbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTHHBI MUDA;

YUUTHIBATh TPaHUIBI TMPUMEHEHHUS U3YYEHHBIX (QU3UYECKHX MOJIeNel: TOUYEUHbIN
ANEKTPUYECKUH 3apsi]L, JIyd CBETa, TOYEUHbIM HCTOYHHUK CBETA, SIAEPHAS MOJEINIb aTOMA, HYKJIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpH pelieHUH (PU3NUECKUX 3a7a4;

pacro3HaBaTh (U3MYECKUE SBICHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBHME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, ACMCTBME MArHUTHOTO MOJs Ha IMPOBOAHMK C TOKOM M JBWXKYIIMHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJIEOAHUS ¥ BOJIHBI, IPSMOJIMHEHHOE paclpOCTPAHEHUE CBETa, OTPAKECHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHHEe, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAs! U UCKYCCTBEHHAs PaJMOAKTUBHOCTD;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3UYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTONIb3YS  (U3NYECKUE BEIMYMHBI: DSJCKTPUUYECKUIM 3apsij, CHiIa TOKa, OJIIEKTPUYECKOE
HaIpsKEHUE, AIEKTPUIECKOE COIIPOTUBIIEHUE, Pa3HOCTh MOTEHLIMANIOB, JIEKTPOABIKYILAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUUYECKOT0 W MAarHWTHOTO TMOJIeH, MEepUoJ M 4YacToTa KoJieOaHWil B
KoJieOaTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TApMOHMYECKUX AIIEKTPOMArHUTHBIX
KosiebaHul, (POKyCHOE paccTOSHHME M OINTHYECKas CWJa JIMH3bI, MPH OMUCAHHUU IPABHIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUEHUS M EJUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMH BETHUYUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3Ysd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUI CMBICI HCIOJb3YEMBIX BEJIWYMH, UX OOO3HAYEHHS H



€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIME AAHHYIO (PU3UYECKYIO0 BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
NpUHOMNBL:  3akoH Owma, 3aKoHbl IOCJIEJOBATENIBHOIO M MAPAJUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHBI IPEJOMJICHUS
CBETa, ypaBHeHHE DiiHIITeHA 1711 hoTod(dekTa, 3aK0OH COXpaHEHUS SHEPTUH, 3aKOH COXPAHECHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOTO 3aps]a, 3aKOH COXPAaHEHHs MacCOBOIO YHCIA,
nocTynarel bopa, 3akoH paauMOaKTHUBHOIO pacmajna, IOpU OSTOM pa3ivyaTh CJIOBECHYIO
(hOpMYIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOC BBIPAKCHHE W YCJIOBHS (TpaHUIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTPEJIENATh HaIpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuiisl JIopeHna;

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

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3MYECKHX SBJICHUI M MPOLECCOB C
UCIOJIb30BAHMEM TMPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npobseMy/3agady ¥ TUIIOTE3Y YIEOHOTO SKCTIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
00opynoBaHuUs, IPOBOUTE OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NpSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO W3MEpPEHUs M HCIOJNb30BaTh W3BECTHBIE METOIbI OIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3UYECKHUX BEJIMYMH C UCHOJIB30BaHUEM MPSIMBIX U3MEPEHHUI:
IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3ylbTAThl MOJTYYEHHON 3aBUCHUMOCTH
¢buznyecKkux BEIWYMH B BHUAE TaOmUIl M TpaQuUKOB, JelaTh BBIBOABI IO pe3yibTaTaMm
HCCIIEA0BaHUS;

coOnroaaTh mpaBmiIa 0O€30MacHOrO TpyAa IpH MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO HJKCIIEpUMEHTa, YueOHO-MCCIEeIOBAaTEIbCKOW W IPOEKTHOM  JIESTENBHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyI0BaHUS;

pemiatb pacu€THble 3aJa4dl C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCIOJIb3YS
(buznyeckue 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4il BBIOUPATh (HU3UUYECKYIO
MOJENb, BBIACHATh (U3UYECKUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE asi €€ pellieHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIIbHOCTH MOYYEHHOTO 3HAaYeHUsI PU3NUECKON BEIHUMHBI,

peuiaTh KaueCTBEHHbIEC 3a/layd: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUMBYIO ILIEMOYKY
paccyXJeHUl ¢ OMOPO Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCI0JIb30BAaTh MPH PEIICHUHU YUeOHBIX 33]]a4 COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUN
JUIA TIOMCKa, CTPYKTYPHUpPOBaHUs, HUHTEPIpPETAlMd U TPEJCTaBICHUS Yy4eOHOW U HAy4HO-
MOMYJSIpHON HH(GOPMAIIUU, TOTYYSHHON U3 PA3IMYHBIX ICTOYHUKOB, KpUTHUECKU aHATHU3UPOBAThH
MOJIy4aeMyr0 HH(POPMAIHUIO;

OOBSICHATH MPUHIUIIBI I€HCTBHSI MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3avyaTh
yCJIOBHS UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HM,

MPUBOAMUTH MPUMEPHI BKJIA/Aa POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B TOBCETHEBHOM KU3HU [T 0OecTIeYeHUs
6€301acHOCTH MpHU 00paleHnH ¢ MPHUOOpaMH U TEXHUYECKUMH YCTPOUCTBAMH, JUIS COXPaHEHUs
3JI0POBBSI U COOJIIOJICHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;



paboTath B Ipymie ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0A3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLICHMBATh BKJIAJ KAXKJIOIO M3 YYACTHUKOB TIPYIIIBI B
pelIeHnEe pacCMaTpUBAEMON MTPOOIIEMBI.

TEMATHUYECKOE IINIAHUPOBAHUE
Temaruueckoe muanupoBanue no ¢usuke A 10-11-x knaccoB cocTaBieHO ¢ y4eTOM padbodeit
IIPOrpaMMBbl BOCIIUTaHUS. BHeCEHBI TeMbI, 00eCIeUNBAOIIIE PEATN3AIMIO [IETIEBBIX
IPUOPHUTETOB BOCHHUTaHUS 00YJaIOIUXCs CPEHEro 001ero o0pa3oBaHus yepe3 U3yueHue
bu3uKy.

B BocniuTanum oOydaromuxcst FOHOIIECKOTO BO3pacTa TAKUM MPUOPUTETOM SIBIIIETCS CO3/IaHUE
OJIarompUATHBIX YCIOBUHM JUIsl MPUOOpETEeHUs 00yUYarOIIUMHUCS OTIBITA OCYIIIECTBICHUS
COLMAJIBHO 3HAYMMBIX JICII.

Brinenenune 1aHHOTO MPUOPHUTETA CBSI3aHO C TOTPEOHOCTHIO 0OYJAIOITUXCS B AKU3ZHEHHOM
CaMOOTIpEIeTICHUH, B BEIOOPE TaTbHEUIIEr0 )KU3HEHHOTO MMyTH, KOTOPBIN OTKPHIBAETCS MEPe]T
HHAMM HA MIOPOTe CAMOCTOSITEIIBHON B3POCION KU3HH.

Ha ypoxkax ¢u3uku oOyyaroniyecst MOr'yT IpuoOpecTH:

®  OMBIT CAMOCTOSITEIBHOTO MPHOOPETEHNS HOBBIX 3HAHUH, MPOBEICHUS HAYIHBIX
HCCIIEIOBAaHUM, ONIBIT IPOEKTHOM JIEATEIIbHOCTH;

®  OIIBIT U3YYEHHS, 3aIUTHl U BOCCTAHOBJICHUS KYJbTYPHOTO HACIEAUS YETIOBEUECTBA,
OTIBIT CO3JIaHUS COOCTBEHHBIX MPOU3BEICHU KYJIbTYPHI, ONBIT TBOPUYECKOTO
CaMOBBIPAKECHUS;

®  OIIBIT J€JI, HAPABJIEHHBIX HA MOJIb3Y CBOEMY POJHOMY FOpPOAY UJIU CEy, CTPAHE
B IICJIOM, OTIBIT JICSITEIILHOTO BBIPAKEHUS COOCTBEHHOM IPakIaHCKOM ITO3UIINH;

®  OIIBIT CAMOIIO3HAHUS ¥ CaMOaHaJIn3a, OMbIT COLMAIBHO MPUEMIIEMOTO CAMOBBIPAKEHUS
U caMOpealI3aliiu.



10 KJIACC

N HaumenoBan | KosuvecTBo 4acoB DJIeKTPOHHBbIE
" | We pa3esioB u (undpoBbIe)
n/ Bcer | KontpoabH IIpakTHYeck
TeM o0pa3oBaTejibHbIE
n 0 ble padoThI ue padboThl
NMPOrpaMmblI pecypcsl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHUSI
)
KA bu6mmoreka [{OK
METOIbI
1.1 2 0 0 https://m.edsoo.ru/7f41bf
Hay4HOTO
72
MTO3HAHUS
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarnka 5 0 0 https://m.edsoo.ru/7f41bf
72
bu6moreka [IOK
2.2 JluHamMuKa 7 0 0 https://m.edsoo.ru/7f41bf
12
3aKOHBI bubmoreka [IOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHUKe 72
24 Cratuka 0 0 0
2.5 0
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

Octosbt bu6mmoreka [JOK

3.1 MOHeKyMpHO: 9 0 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 79
TEOPHUH —
OCHOBBI bubnuoreka [JOK

3.2 TEPMOIUHAMH 10 1 0 https://m.edsoo.ru/7f41bf
KU 72
ArperarHble
COCTOSTHUS bubmuoreka [JOK

3.3 BEIIIECTBA. 5 0 0 https://m.edsoo.ru/7f41bf
dazoBble 72

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

Hroro no pazgeny 24
Paznen 4. QJIEKTPOJAUHAMUKA
A EKTDOCTATI bubmuoreka [IOK
4.1 P 10 0 1 https://m.edsoo.ru/7f41bf
Ka
72
ITocTossHHBIN
BIEKTPUYECKHU bubnuoteka [JOK
4.2 it Tok. Toxu B 12 1 0 https://m.edsoo.ru/7f41bf
Pa3InYHBIX 72
cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO
YACOB I10 68 3 3
I[TPOI'PAMME
11 KJIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue
Ne (ungposbie)
pa3iesioB U TeM Kontpoabnbie | IlpakTnueckue
n/n Bcero oOpa3oBare/ibHbIE
NMPOrpamMmmbl padoThI padoThI
pecypchbl
Pa3nen 1. DJIEKTPOJUHAMMUKA
M .
1.1 9;;{;1 T()H;aerﬁzﬁaa 11 1 3 bubamotexa LIOK
' P https://m.edsoo.ru/7f41c97c
WHTYKIIHS
Hroro mo pazgeny 11
Pazngen 2. KOJIEBAHUS U BOJIHBI
M
2.1 9HZ§H:1:I4‘:1(1:“II<{I;I/1€T:IJ€ 9 0 1 bubmmorexa [IOK
' P https://m.edsoo.ru/7f41c97c
KoIeOaHus
M
- e€XaHWYeCKUe U : . . BuGmorexa [OK
. JIEKTPOMArHUTHBI
HICKIPO © https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [JOK
2.3 10 0 3
Onrritia https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBbHOCTH

OcHOBBI
31 CIIeMaTbHO N 4 1 bubmmoreka [{OK
' TCOPUH https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTH
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DNIeMEHTHI 6 0 bubnuorexa [JOK
' KBAHTOBOM OITHKHU https://m.edsoo0.ru/7f41c97c
bubmmoreka [{OK
4.2 4
Crpoetiite atoma 0 https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A
3 TOMHOE AAPO > 0 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

.t ?:el\éel({)TH , . bubGmuorexa IIOK
. TPOHOMUH H https://m.edsoo.ru/7f41c97c
acTpopU3NKU
Htoro o pasneny 7

Pazgen 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o06maromee 4 0 bu6mmoreka [JOK
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PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

		2023-10-27T10:02:03+0300
	Виноградова Мария Юрьевна




