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Toscnumenvhas 3anucka

[Iporpamma no ¢usuke 6a30BOT0 YpOBHS Ha YPOBHE CpeHEro o0IIero oopasoBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUM U TpPeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpaszoBaTenpHOM Tporpammbl, npeacTaBieHHbIx B PI'OC COO, a Ttakxke ¢ ydyéroM
benepasibHON pabodeil mporpaMMbl BOCITUTAHUS M KOHIICTIIIMH TPENOIaBaHusl Y4EOHOTO
npeameta «®Duszmka» B 00pa3oBaTeNbHBIX oOpraHm3anusax Poccuiickort ®enepanmu,
pealIn3yIoIUX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanue nmporpammbl 1o (pu3MKe HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTuHBI Mupa oOydaroruxcs 10—11 kmaccoB mpu oOyueHun ux ¢u3NKe HA
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO oaxoa. [Iporpamma no ¢usmke
cootBercTBYeT TpeboBaHusiM GI'OC COO k mIaHUpyeMBbIM JTHYHOCTHBIM, TIPEIMETHBIM U
METalpeAMETHBIM ~ pe3yjbTaTaM oOOyYeHHMs, a TaKXKe€ YYHUThIBAET HEOOXOAUMOCTD
peanu3aluyd MEXIPEIMETHBIX CBsI3e (PU3MKM C €CTeCTBEHHO-HAyYHBIMU Yy4E€OHBIMU
npeaMeTamu. B Hell onpenenstoTcsi OCHOBHBIE €U U3y4YeHHs (PU3UKU HA YPOBHE CPETHETO
oO1ero oOpa3oBaHusl, IIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DUM3UKU: TUYHOCTHBIE,
MeTarpeAMETHbIE, TpeAMETHbIE (Ha 06a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e [IJITaHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (pU3uKy Ha 6a30BOM YPOBHE, B TOM YHUCIIE
IpeIMETHBIE PE3YyJIbTaThl IO roJjaM O0yUYEHUS;

ecoJiepxkaHue yueOHoro nmpeamera « Pu3nkay» 1o rojgaM 00ydeHusl.

®du3nka KaKk Hayka o HauOojiee OOIIMX 3aKOHAaX MNPUPObI, BBHICTyIAs B KaueCTBE
y4e0HOTO0 TpeaMeTa B INKOJE, BHOCHT CYLISCTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUN 00
okpyxaromeM mupe. [IkoapHbIi Kypc (U3UKH — CHCTEMOOOPa3yIOIIMA 1J11 €CTECTBEHHO-
HAYYHBIX y9€OHBIX TPEIMETOB, TOCKOIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBJICHUM, U3ydyaeMbIX XUMUEH, Ononoruel, pusnyeckoi reorpadueit 1 acTpOHOMHEH.
Hcnonb3oBaHre W aKTUBHOE MpUMEHEHUE (U3MYECKUX 3HAHUUW OINpeNersieT Xapakrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJIyYEHHUSI HOBBIX MAaTE€pPUAJIOB C 3aJJaHHBIMH CBOMCTBaMH U Apyrux. M3yuenue
(U3UKKM BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUPA
oOyyarouuxcsi, B pOpMUpOBaHME YMEHHMM NMPUMEHATh HAay4YHBIM METOJ TO3HAHUS MpU
BBITIOJIHEHUY UMHU Y4E€OHBIX UCCIIEOBAaHUM.

B ocHOBy kypca Qu3uKu AJi yPOBHS CpeHEro 00IIero oOpa3oBaHus MOJO0KEH P
UJel, KOTOPbIE MOXHO pacCMaTpUBaTh KaK IPUHIUIIBI €M0 OCTPOEHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEM KypC SIBJSIETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJIEP>KUT MaTepual U3 BCEX pa3lieioB (PU3UKH, BKIIOYAET KaK BOIPOCHI KIIACCUYECKOH,
TaK U COBPEMEHHON (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ Heil Marepual Kypca (QpU3UMKA O0BEIUHEH
BOKpYT (u3nueckux Teopuil. Beaymmm B kypce sBisercs popMupoBaHue NpeACTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE U TOJIE.

Hoess  eymanumapuzayuu. EE  peanuzanus  mOpeanoiaraeT  HUCMOJb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANIa (PU3UYECKON HAyKHU, OCMBICICHUE CBSI3U PA3BUTHUS (PUBHUKU C
pa3BUTHEM OOLIECTBA, a TakXke C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaAMHU.



Hoes npuxnaonoti nanpaseiennocmu. Kypc (puszuku mpenamnojaraeT 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHMUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUM M3yYEHHBIX TEOPUHU U
3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCpPeICTBOM BBEACHHUS IJIEMEHTOB COAEpKaHUA,
MOCBSIIEHHBIX OSKOJOTHUYECKUM TMpOOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a TakKe OOCYXXIACHHs MpoOJeM palOHAIbHOTIO
MIPUPOIONIOIB30BAHUS U KOJIOTHYECKON OE301MaCHOCTH.

CtepKHEBBIMU 3JIEMEHTaMU Kypca (PM3UKH Ha YPOBHE CPEeTHETO 00111ero 00pa30BaHUs
ABIISIIOTCS (pu3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUN O CTPYKTYpE NOCTPOCHUS
¢uznyeckoil Teopuu, posim (PyHAAMEHTAJIbHBIX 3aKOHOB U IMPHUHIIMIIOB B COBPEMEHHBIX
NpPEJICTaBICHUSIX O TMPUPOJE, TIpaHUIAX NPUMEHUMOCTH TEOpHUM, i1 ONUCAHUS
€CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-eSITEIbHOCTHBIN MOJIX0A B Kypce (DU3UKHU peann3yeTcs Mpexkie BCEero 3a
CU4€T OpraHM3alfH SKCIEPUMEHTAIBLHON IeATENBHOCTH oOydarommxcs. J[ias 6a3oBoro
YPOBHS Kypca (U3WKH — ITO HCIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U 1a00paTOpPHBIX pabOT, KOTOPBIE B MPOTrpaMMe Mo pu3HKe OObEINHEHBI B
OOIIHIA CIIMCOK YYEHMYECKHUX MPAaKTHUECKUX padot. [Ipu sToM obecrieunBaeTcst OBIaieHNe
OOy4JalomUMHUCS ~ YMEHHUSIMH  TPOBOJUTH KOCBEHHBIE HW3MEpPEHHUs, HCCIeIOBaHUS
3aBHCUMOCTEH (PM3MUECKUX BEJIMYMH U MOCTAHOBKY OIBITOB 110 MIPOBEPKE MPEJIOKEHHBIX
TUIOTE3.

Bonblioe BHUMaHue yAenseTcsi pelieHruI0 pacy€THBIX M KaueCTBEHHBIX 3aaay. [Ipu
ATOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 331a4U C SIBHO 3aJJaHHOM (pru3nuecKkon
MO/JIEJIBIO, TO3BOJIAIOIINE IPUMEHITh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszjena Kypca, TaK U UHTETpUpYys 3HaHUS U3 Pa3HbIX pa3zesioB. [l KaueCTBEHHBIX 3a]a4
IPUOPUTETOM SIBIISIIOTCS 3a/laHUsl HA OOBSICHEHUE MPOTEKaHUs (PU3NUYECKHUX SIBJICHUN U
MIPOIIECCOB B OKPYXKAIOIIECH >KW3HHU, TpeOyromme BbIOOpa (U3UYECKOW MOISTH IS
CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU TIENIAMU U3Y4YeHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

epopMUpOBaHUE WHTEpECa M CTPEMJICHUS OOYyYalOlUXCS K HAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTUE WX UHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

®pa3BUTHE TMPEJCTABICHUNA O HAYYHOM METOJIe TOo3HaHUA U (GOPMHUPOBAHHKE
UCCJIeI0BATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e(popMHupOBaHME HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3Y4YEHHUS OCHOB
CTpOCHHS MaTepuu U (PyHTaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e popMupoBaHUE YMEHUN OOBSICHATH SIBJICHHUS C UCTIOIb30BaHUEM (PU3HUECKUX 3HAHUN
Y Hay4YHBIX JI0Ka3aTelIbCTB;

e popMuUpOBaHUE NMPEACTABICHUHN O POJIM (PUBUKH JIJISl PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxkeHne 3TUX 1eNel o0ecneurnBaeTcsl pelieHneM CIeAyIOIMX 3a1a4 B Mpolecce
U3y4YeHUS Kypca (U3UKU Ha YPOBHE CPEIHEr0 001Iero 0Opa3oBaHus:

®IPHOOPETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHHUKY, MOJEKYJIAPHYIO (DU3UKY, 3IIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKY;

epopMUpOBaHUE YMEHUU NPUMEHSATH TEOPETUUYECKUE 3HAHUS I OOBSCHEHUS
bu3NUecKuX SIBJICHUHN B MPUPOJIE U AJI IPUHSITHUS TPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM
KU3HH,



®0CBOEHHUE CMOCOOOB PEIICHUS PA3IMYHBIX 337a4 C SIBHO 3aJaHHON (u3HuecKou
MOJIEJIbIO, 3a/1a4, MOJIPa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3JaHue (PU3MUYECKON MOJenH,
aZIEKBATHOM yCJIOBUSIM 3aJa4H;

®[IOHMMaHNE (HPU3UIECKUX OCHOB U MPHUHITUIIOB JICUCTBUS TEXHUUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

®OBJIaJICHUE METOJIaMH CAMOCTOSATEIIBHOTO IJIAHUPOBAHUS U TTPOBEICHUS (PU3NUECKUX
AKCIIEPUMEHTOB, aHaJIM3a U UHTEPIpeTalu WHPOpMaIMU, ONpeACeICHUsT T0CTOBEPHOCTU
MOJIyYEeHHOTO pe3yJIbTaTa;

®CO3/IaHME YCIOBUM JUISI PA3BUTHUS YMEHUM IPOEKTHO-HUCCIEN0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi YPOBEHB) HA YPOBHE CPEHEr0 00IIero 0Opa3oBaHUs
otBonutcsa 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac
B HEJICIIO).

Cooepoicanue yuebHo20 npeomema

10 KJIACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®dusnka — Hayka o npupoje. Hayunsle MeToIbl MO3HAHUS OKpY>Karoiero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B MPOIECCE MO3HAHUS MPUPObl. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue GU3HMYECKUX SABJICHMM W MpolieccoB. HaydyHble T'HIIOTE3HI.
dusznveckne 3aKOHBI 1 TEOPUH. | paHUIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHITHTI
COOTBETCTBHA.

Ponp m mecto pusuku B popMUpOBaAaHUN COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOMN JEATEIbHOCTH JIFOJEH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(POBHIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIE TATUHKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHrue. OTHOCUTENIBHOCTh MEXAHUYECKOTro JBHKeHUs. Cucrtema
orcué€ra. Tpaekropus.

ITepemernienue, CKOpOCTh (CpeaHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaAIbHON TOYKH, UX MMPOEKIIMU Ha OCH CUCTEMBI KOOpIUHAT. ClI0KEHNE NEPEMENIEHNI
Y CJI0KEHHUE CKOPOCTEM.

PaBHOMEpHOE U  pPABHOYCKOPEHHOE MPSIMOJUHEHHOE JABMXEeHHe. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs], IyTU U IEPEMENICHUS MaTepualibHOU
TOYKH OT BPEMEHH.

CBobosiHOE TIasieHne. Y CKOpeHue CBOOOHOTO MaeHus.

KpuBonuneitnoe aBwxkeHue. JIB>KeHHWE MATEpUAIbHOW TOYKM MO OKPY>KHOCTH C
IIOCTOSIHHOM T10 MOAYJIIO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHENHHAs CKOPOCTh. [lepuon n
gacToTa obparieHus. [{enTpocTpeMuTeIbHOE YCKOPEHHE.

TexHH4eCcKre YCTPOMCTBA M IPAKTUUYECKOE MPUMEHCHHUE: CIUIAOMETP, IABUKECHUE
CHApSII0B, LEIHBIE U PEMEHHBIE TIEPEIaUH.



Jlemoncmpayuu

Mopens cuctembl OTCU€Ta, WUIIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeoOpazoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBwkeHHs Tena, OpOIIEHHOTO TOA YIJIOM K TOPU3OHTY W
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagnenue ckopocTu Ipy ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, r1abopamophule pabomoi

N3yyeHne HepaBHOMEPHOTO ABUKEHUS C LEIIBIO ONPEAEIIEHNS] MTHOBEHHOW CKOPOCTH.

UccnegoBanne COOTHOLICHUS  MEXIYy IYTSIMH, DIPONUIAECHHBIMU TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKA BPEMEHHM NPU PABHOYCKOPEHHOM JBUKEHUU C
Ha4yaJIbHOM CKOPOCTBHIO, PABHOM HYJIIO.

N3yuyeHne nBUKEHUS [IAPUKA B BI3KOM KUJKOCTH.

N3yueHune ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpraumn otHocurensHOCTH ['anunes. Ilepseiii 3akoH HproroHa. MHepuumanbHble
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akoH HbproTona st
MarepuagbHOU TOUkU. Tpernit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BceMupHOTO TsAroteHusa. Cuna tsoxectu. [lepBas KocMHuUecKas CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, Ckoyibxenus, kadeHusi). Cumna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXKEHHUS H cuja Tpenus mnokos. Koaddunuent tpenus. Cuna
COIPOTHUBJICHUA NPU ABUKECHUHU TEJIA B AKUJIKOCTHU WJIA Tase.

[ToctynaTenbHOE U BpalaTenbHOE JBMKEHHE a0COTIOTHO TBEPAOTO TENA.

MOMEHT Cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcioBus paBHOBECHUS
TBEPAOTO TEIIA.

TexHHYeCcKre yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MOIIIUITHUKH, IBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNE UHEPLIUU.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CroxeHune cuiL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U NAJCHUH.

CpaBHEHUE CUII TPEHUS MOKOS, KAUECHUS U CKOJIbKEHUS.

YcnoBus paBHOBeECHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuui sxcnepumenm, n1abopamopHuie pabomoi

Nzydenue nBuxeHust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM
obpasiie, ot ux aedopMarium.

HccnenoBanue ycioBui paBHOBECHUS TBEPAOTO TeJa, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

HMitysibc MaTepualIbHOM TOUYKM (T€a), CUCTEMbl MaTepUalbHbIX TOueK. MMiynbe
CUJIBI M U3MEHEHHE UMITYJIbCA TENA. 3aKOH COXPAaHEHUS UMITYJIbca. PEaKTUBHOE NBHKCHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kuneruueckas sneprusi MarepuaibHoit Touku. Teopema 00 U3MEeHEHUU KHHETHYECKOM
DHEPI'UHu.

[ToTenmuanpHas sHeprus. [loTeHIanpHas SHEpPrust ymnpyro aeGpopMUPOBAHHON
npyxuHbl. [loTeHnmanbHas sHeprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[ToTeHunanbHble U HEMOTEHIMANbHBIE CHIIbL. CBS3b padOThl HEMOTEHIIMABHBIX CHIT C
U3MEHEHUEM MEXAHWYECKOW 3HEPrMM CHUCTEMBI TeJ. 3aKOH COXPAaHEHHS MEXaHU4ECKOM
DHEPI'UHu.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YCTPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEeHMATILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, 1abopamophvle pabomoi

N3ydyenne aOCONIOTHO HEYNPYTOro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHMYECKOM SHEpruM Teja Ha
IIPUMEPE PACTKEHUS PE3UHOBOIO XKIYTa.

Pazgen 3. MoaexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KMHETUYECKOM TEOPUU U HUX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. uddysus. Xapakrep ABUKEHUS H
B3aMMOJCHCTBHUS YaCTUII BelleCcTBA. MOJIeJI CTPOCHUS Ta30B, )KUAKOCTEN U TBEPIBIX TEN U
00BSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATHUX Mojeneil. Macca u pa3Mepbl MOJIEKYJL.
KomnuectBo Bemectna. [locrositnaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana remneparyp Llenscus.

Mopgens wungeanpHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYJSIPHO-KUHETHYECKON
TEOpUU WJEATBHOrO raza. AOCONIOTHAs TeMmIepaTrypa Kak Mepa CpelHEed KMHETHYEeCKOM
SHEPruM TEIJIOBOTO IBM)KEHUs vactul rasza. Illkana temmneparyp KenbBuHa. ['a3oBbie
3aKOHbl. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon J[lanbToHa. HM3ompoueccsl B
UJCAIbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BelllecTBa. ['paduyeckoe mpencTaBlieHUe
U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, (Gororpaduu MOJEKYII
OPraHUYECKUX COECIMHEHUN.

OmnbrTel 10 U GYy3UN KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogaens onbita LTepHa.

OnbIThI, TOKa3bIBAIOLIME CYIHIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICHCTBUS.



Mogens, HIUTFOCTpUpYoLIas MpUpoay JABJICHHUS I'a3a Ha CTEHKU COCYIa.

OnbIThI, WLTIOCTPUPYIOIINE YPABHEHNE COCTOSHUS UIEAIBHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwl

Ornpenenenre Macchbl BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpeHU 00bEma
KOMHATBHI, IJaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEX/y ITapaMeTPaMU COCTOSIHUS pa3pe’KEHHOTO rasa.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMmoanHamMuueckasi cucremMa. BHyTpeHHSIsL SHEprUsl TEPMOJANHAMUYECKON CUCTEMBI
U crocoOsl €€ u3MeHeHus. KomnyecTBO TemioTel W paboTa. BHyTpeHHss sHeprus
OJHOATOMHOT'0O MAEAJIBLHOrO ra3a. Buapl Teronepenaun: TeNI0NIPOBOAHOCTD, KOHBEKIIUSA,
W3JIy4YeHUEe. YJelbHasg TEIUIOEMKOCTh  BemiecTtBa. KoJM4YecTBO  TEIUIOTBI  IIPU
TEIUIoNepeaaye.

ITonstue 06 amuadatHoMm mporiecce. [lepBriil 3akoH TepMoauHamuku. [IpuMmeHeHue
MIepBOro 3aKOHA TEPMOJIMHAMUKH K u3ompoleccam. ['padudeckas narepnperanus padoThl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MIPOIIECCOB B MPUPOJIE.

TeroBble MammHbl. [IpuHIMOBL nelcTBHS TemioBbIX MamuH. IIpeoOpa3zoBanus
SHEPruu B TEIJIOBBIX MamnHaxX. KoadduimeHT nose3Horo AeHCTBUS TEMIOBOM MaIlIUHBI.
[Huxkn Kapuo m ero xo3h@dUIMEHT MONE3HOTO ACUCTBUS. DKOJOTUYECKHE MPOOIEMBI
TETUIO3HEPTETUKHU.

TexHuyeckue ycTpoHCTBa M IMPAKTUYECKOE MPUMEHEHUE: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEW SHEPTUM Tejla MPU COBEPIICHUHU pabOThI: BBUIET MPOOKU U3
OYTBUIKHU TIOJI IEUCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MmyTEéM
TpeHust (BUACOAEMOHCTPALIMS).

N3MeHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphl) Tela IpH TeIioneperaye.

OnbIT 10 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIIIHBIM OTHHUBOM).

Mopenn mapoBoil TypOWHBI, ABUTATENI BHYTPEHHEIO CrOpPaHUS, PEAKTUBHOTO
JBUTATES.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yienbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHAeHcanus. Mcnapenue u kuneHue. AOCONIOTHas W
OTHOCHUTENbHASA BIAXKHOCTH BO3ayxa. HaceimeHnHeli map. YaenbHas — TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT JaBICHHUSI.

Teépnoe Tteno. Kpucramimueckue u amopdHble Tena. AHU3ZO0TPOIHUS CBOWCTB
kpuctaimioB. Kunkume kpucrtamuisl. CoBpeMeHHble Martepuansl. [liaBnenue wu
KpucTayuM3aIus. Y AebHas TerioTa miasienus. CyOmumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHUYeCKre yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTMU TMOJyYEHUsI COBPEMEHHBIX MAaTepUaIoB, B TOM 4YHUCIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBA HACBIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.



CniocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJI€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.
JleMOHCTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwi

N3mepenre OTHOCUTENBLHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DinekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OJNeKTpu3anusl Tel. OJIEKTpUYeckuil 3apsna. JlBa Buaa 3BJIEKTPUYECKUX 3apsJIOB.
[IpoBOAHUKH, NHUAJIEKTPUKH WM TMOJYIPOBOJHUKU. 3AKOH COXPAHEHUS SJIEKTPHUUYECKOTO
3apsja.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouyeuHbll »SIeKTpUUECKUN 3apsl.
Dnektpuueckoe mnojue. Hanpsok€HHOCTH 3iiekTpudeckoro notis. [IpuHuun cynepno3uiuu
BJIEKTPUYECKUX MOJIEU. JIMHUY HATIPSHKEHHOCTHU 3JIEKTPUYECKOTO TTOJIA.

PaGora cun anextpocratuyeckoro mojisi. [loTreHuman. Pa3HOCTh MOTEHIIMAJIOB.
[IpoBOmHUKM ¥ AMAPIEKTPUKH B  JJEKTPOCTATUYECKOM Tojne. Jludnekrpudeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonameHcaTop. DNeKTpOoEMKOCTh MIIOCKOT0 KOHJAEHCATOpa. JHEPTUs
3apsHKEHHOTO KOHJIEHCATOopA.

TexHUYeCKHE YCTPOUCTBA U MTPAKTHYECKOE IPUMEHEHHE: DIICKTPOCKOI, JIEKTPOMETP,

ANEKTPOCTATUYECKAsT ~ 3alllMTa,  3a3eMJICHUE  DJEKTPONpuUOOpOB,  KOHJEHCATOD,
KOIMPOBAJIBHBIN allliapar, CTPYUHbIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DNeKTpoCcTaTUYECKast 3alUTa.

JIM3IIEKTPUKY B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIONIAAU IUJIACTHUH,
PACCTOSTHUSI MEXK/ly HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3MepeHne 35eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHUSI CYyIIECTBOBAHUS JJIEKTPHUUECKOTO TOKAa. MCTOYHMKH
toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixkenue. 3akon OMa i1 yyacTKa LEeTu.

ONEKTPUYECKOE  COMPOTUBIICHHE.  YJEIbHOE  CONPOTUBICHHE  BEIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIIAHHOE COCIMHEHNE POBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIenna. MomHOCTD 3JIEKTPUUYECKOTO
TOKA.

DIIEKTPOJIBUKYIIASI CUJIa U BHYTPEHHEE COTPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma
JUTS1 IOJIHOW (3aMKHYTOM ) 3leKTpruUYecKor enu. KopoTkoe 3amMbIKaHueE.

DJIEKTPOHHAsI TPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METaJIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBonuuku. CoOCTBEHHas U MPUMECHAsT MPOBOJUMOCTH IMOJIYTPOBOJIHUKOB.
CgoiicTBa p—n-nepexona. [1oynpoBogHUKOBBIE PUOOPHI.

DIIEKTPUYECKAN TOK B PAacCTBOpPAaxX M pacIuiaBax 3JIEKTPOJUTOB. DIEKTPOIUTHUYECKASL
JIUCCOLMALNS. DIIEKTPOIIU3.

OnexTpuyeckuid TOK B razax. CaMOCTOSTENBHBIA M HECAMOCTOSATEIBHBIN pa3psii.
Monnus. [1na3ma.

TexHnueckue ycTpoicTBa M INPAKTHYECKOE MPUMEHEHHE: aMIIEpMETpP, BOJBTMETD,
peocTaT, UCTOYHHMKH TOKa, 3JEKTpOHArpeBaTelbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
pUOOPBI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN JUOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOTYTPOBOJHUKOBBIN MO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenrie cUilbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTbH CONPOTUBIICHUS WJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOUIAAH
IIOIIEPEYHOTO CEYEHHUs U MaTepuaa.

CmenianHoe COeAMHEHNE TPOBOJHUKOB.

IIpamoe  m3mepeHue  snekTpoiBwxkymiend  cwibl.  KopoTkoe — 3aMbIKaHue
raJbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIIEHUS.

3aBUCHUMOCTh CONPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTB THOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydenune cMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne »IEKTPOABMIKYIIEH CHIIBI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue amexTponmsa.

MexnpeaMeTHble CBS3H

Nzydenne xkypca ¢puszuku 6a3oBoro ypoBHsa B 10 Kiacce oCyIIeCTBISETCS € yU4ETOM
COJIepKaTEIbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHKH, OMOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Medswxcnpeomemuvie nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOT'O MO3HAHUS:
SBJICHHE, HAy4YHbIN (aKT, TUNOTE3a, (pU3ndeckas BeITUYnMHa, 3aKOH, TEOpHs, HaOII0CHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJENb, H3MEPEHHUE.

Mamemamuka: pellleHHe CUCTEMbl YpPaBHEHMM, JuHeWHas (QyHKUMs, Mmapadoia,
runepOoa, ux rpadukd U CBOMCTBA, TPUTOHOMETpUYECKUE (YHKIIMHU: CHHYC, KOCHUHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI M UX MPOCKIUU
Ha OCU KOOPJAHMHAT, CIIOKEHHUE BEKTOPOB.

buonocus: wmexanudyeckoe MABIKEHHWE B JKHBOW mpupone, Auddys3us, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHu3MOB (BUABI TEIUIONEpENauu, TEIIOBOE pPABHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: NHUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE ATOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEJ, XKUJIKOCTEHM U Ta30B,
ANEKTPUUYECKUE CBOMCTBA METAJIIIOB, JIEKTPOJIUTUYECKAS TUCCOLUALINS, TAIbBAHUKA.

T'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.



Texnonoeus: npeodOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB, YUET
TPEHUs B TEXHUKE, MOAIIMITHUKHY, UCTIOIb30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(pakeTa, BOJOMET W Apyrue), JIBUraTeilb BHYTPEHHErO CropaHus, HapoBas TypOuHa,
OBITOBOM  XOJIOAWIbHUK, KOHAMIIMOHEDP, TEXHOJOTMU TOJYyYEHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCJE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHM, BJIEKTPOCTATUYECKAS
3aIlnTa, 3a3eMJICHUE AIIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIH MPUHTED,
AJIEKTPOHATPEBATEIBHBIC TPUOOPHI, ITEKTPOOCBETUTEIBLHBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DinekTpoauHaAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[TocTositHHBIE MarHUTBI. B3auMOEMCTBHE TTOCTOSIHHBIX MAarHUTOB. MAarHuTHOE TOJIE.
Bektop MarHuTHOW WHAYKIMU. [IpUHIMO Cynepno3uilud MarHUTHBIX mojied. JIluHuu
MAarHUTHOW WHAYKIWU. KapTuHa JIMHWKA MAarHUTHOM WHIYKIMHA TOJISI TMOCTOSHHBIX
MAarHuTOB.

MarHuTtHoe€ 1oJjie NpOBOHUKA ¢ TOKOM. KapTruHa TUHUM UHIYKIIMM MAarHUTHOTO MOJIst
JUIMHHOTO TMPSIMOTO TMPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C
TokoM. OnbIT OpcTena. BzaumoaencTBre NpOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna JlopeHua, €€ MoayJib W HampaBlieHHE. J[BH)KEHHE 3apsyKeHHOM YacTUIbl B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBiieHUE SJIEKTPOMArHUTHOM HWHAYKIUH. [IO0TOK BEeKTOpa MAarHUTHOMW WHAYKIIHH.
DJIEKTPOJABHKYIIAsl CUJIa UHAYKIIMHU. 3aKOH 2JICKTPOMArHUTHOM UHAYKIMHU Dapajes.

BuxpeBoe anekTpuueckoe nosie. IIeKTPOABMIKYILAs CUla MHIYKIIMKA B MPOBOJIHUKE,
JBIKYIIEMCSI TOCTYTMATEIbHO B OJTHOPOJAHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NunykTUBHOCTD. SIBNIEHNE CAMOUHAYKIIUUA. DJIEKTPOABUKYIIAs CUIa CAMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYLIKU C TOKOM.

DJIIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpOHCTBA M TMPAKTUYECKOE MPUMEHEHHUE: IMOCTOSIHHBIC MAarHUTHI,
AJIEKTPOMArHUTHI, SJIEKTPOIBUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUIl, MHAYKIIMOHHAS
1CYb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.

JIMHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3auMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBneHune 3JIEKTPOMArHUTHOM WHIYKIIHH.

IIpaBuio Jlenua.

3aBUCUMOCTh  AJIEKTPOABMKYIIEH CHJIbl HHIYKIIMM OT CKOPOCTH H3MEHEHUSs
MarHUTHOT'O TTOTOKA.

SIBneHue caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomaoi



N3ydeHne MarHuTHOTO MOJIst KATYIIKU C TOKOM.
UccnenoBanue aeicTBUSI MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.
UccnenoBanue sSBICHUS JICKTPOMArHUTHON UHITYKIIUH.

Pa3nen 5. Kosed0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas cuctema. CB0OOOJHBIE MeXaHWYECKHE KojieOaHus. ['apMoHHMUYecKue
konebanus. Ilepuon, vacrora, ammiutyaa u (aza konebanmii. [IpyXKMHHBIA MasTHUK.
MareMaTtuyeckuii MasTHUK. YpPaBHEHHE TapMOHUYECKHX Konebanuii. [IpeBpamienue
SHEPrUM NPU TAPMOHUYECKUX KOJICOAHUSAX.

Koneb6arenbupiii kKoHTYp. CBOOOHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI B UJI€aTLHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAJOTHs MEXIYy MEXaHHUYECKUMU U 3JIEKTPOMarHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHMS DHHEPrUM B  HJEATBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBienre o 3aTyXawIIUX KoJeOaHUSIX. BBIHYXIEHHbIE MEXaHUYECKHE
KoJjebanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHUSI.

Ilepemennbii TOK. CHHYCOUIANBHBIN MEPEMEHHBIM TOK. MOIIHOCTH MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAMPSKEHUS.

Tpancdopmarop. [IpousBocTBo, epenaya u MOTpeOICHUE AMEKTPUUECKOM SHEPTHH.
DKOJIOTHYECKHE PUCKH IPU IMPOMU3BOACTBE 3JIEKTpO3HEepruu. KyibTypa MCIONb30BaHUS
AJIEKTPO3HEPTUH B [IOBCEIHEBHOW KU3HH.

TexHHYecKue yCTpoWcTBa M NMPAKTUYECKOE INPUMEHEHHE: JJIEKTPUUYECKUN 3BOHOK,
TeHEPATOP MEPEMEHHOI0 TOKA, JIMHUM JIEKTpOIEpe1ay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB — KoJieOaTeNbHOW  cUCTeMbl  (IPY>KUHHBIA WM
MaTeMaTUYECKUI MasiTHUK).

Habmoenue 3aTyxaronmx KoiaeOaHuii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Hab6nronenue pe3onanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcumiorpaMMsl  (3aBUCUMOCTH CHJIBI TOKa W HAINpPSDKEHUS OT BPEMEHHU) I
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3oHnaHc npu nocnenoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH
Y KOHJIEHCATOopa.

Mopens IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

WccnepoBanue 3aBUCMMOCTH NEPHOJIA MANBIX KOJIEOAHUW Tpy3a Ha HUTH OT JJIMHBI
HUTHU U MAcCChI Ipy3a.

HccnenoBaHue IMEPEMEHHOIO TOKa B IENM M3 IOCIEAOBATENBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE G0JIHbL

MexaHnuueckue  BOJIHBI, ycloBHS — pacrnpocrtpaHeHusa. Ilepuwon.  CkopocTb
pacnpocTpaHeHus U AnuHa BoJHbL. [lonepeunsie 1 mpoaobHbie BoJIHbL. MHTepdepentus u
nudpakiys MEXaHUYECKUX BOJH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.



OJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JyYE€HHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuass opuenrtaimusa BektopoB E, B, V B anektpomarnutHOM BoiHe. (CBOKMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpPa)XEHUE, MpEJIOMJIEHUE, Moysipu3anus, audpakius,
untepdepeHius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHuTHHIX BOJIH. [IprMeHeHre AIeKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHLIMTIBI paguOCBsI3U U TeNeBUACHUS. Panqnonokanusi.

DIEeKTPOMArHUTHOE 3arpsiI3HEHHUE OKPYKArOIIE Cpeibl.

TexHuyeckre  yCTpOICTBA W NPAKTUYECKOE  TMPUMEHEHHE:  MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPA3BYKOBasi JUArHOCTUKAa B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHHUE MMOMEPEUHBIX U MPOJAO0IbHBIX BOJIH.

Konebmomieecs Teo Kak UCTOYHUK 3BYKa.

HabGnronenue otpaxeHus: U IpeOMIICHUS] MEXAaHUYECKUX BOJIH.

Hab6nronenue nntepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnrogeHnue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOM
KoJieOaHui.

HccnenoBaHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTPaXKEHHE, IPEIOMIICHUE,
noJisipu3anus, IMPppaxius, THTEpPEpeHIHs.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. IIpsMonmHeliHOE paclpOCTpaHEHHWE CBETAa B OJHOPOJIHOMN
cpexe. JIyu ceera. ToueuHslii HICTOYHHK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI OTpakeHHs cBeta. [locTpoeHne n300pa’keHui B IIOCKOM
3epKa’e.

[Ipenomnenue cBeTa. 3aKOHBI TpEJIOMIICHUS cBeTa. AOCOJIIOTHBINM TMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroia nNoJiHOro BHyTPEHHETO
OTPaKEHHS.

Hucnepcus ceeta. CrnoxHbIi cocTaB Oesoro ceera. LIBerT.

Cobuparone u paccenBaromue JHH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSTHUE H
onTHYecKas cujia TOHKOW JMH3bL. IlocTpoeHne wu300pakeHUil B coOuparomux u
paccenBaroIKX JuH3ax. @opMyna TOHKOH JIMH3BL. Y BEJIMUECHHE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKH.

BonnoBass onrtuka. Mutepdepenius cBera. KorepeHTHble HCTOYHUKH. Y CIOBHS
HaOIIOACHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEpP(EPEHIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakusa cera. JudpakimonHas pemeérka. YCIoBUE HAOMIOJAEHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus cBera.

TexHuyeckue ycTpoHCTBa U MPaKTUYECKOE MPUMEHEHUE: OUYKH, JIyMa, oToanmapar,
MIPOCKITMOHHBIN amnmapar, MUKPOCKOT, TEJIECKON, BOJOKOHHAS OMNTHKA, MU(PAKIIMOHHAS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpssmMonMHEHOE PaCIIPOCTPAaHEHNE, OTPAKEHUE U MpeJoMIIeHHE cBeTa. OnTrueckue
pUOOPHI.



[TosniHOE BHYTpEHHEE oTpakeHue. Mojenb CBETOBO/IA.
UccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
Mopenu MUKPOCKOTIA, TEJIECKOTIIA.

Habmronenue natepdepeHnu cBera.

Habmronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.
[Tonyuyenue cnekTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEETKH.
Hab6nronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi
N3MepeHue nokazaress npeioMJIeHUs CTeKIIa.
WccnenoBanue CBOMCTB N300payKeHUH B JTMH3AX.
Habnronenue aucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panu1Ibl TPUMEHUMOCTH KJIACCUUYECKOM MEXAaHUKHU. [IoCTynaThl cnenuaibHON TEOpUH
OTHOCUTEJIbHOCTUA: WHBAPUAHTHOCTh MOJYJS CKOPOCTM CBE€TAa B BaKyyMe€, IPUHIIMII
OTHOCHUTEIBbHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHHU U COKPAIIEHUE JJIMHBI.

OHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b Macchl ¢ SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPIHUs IMOKOSI.

Paznen 7. KBanroBasi puszuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. Popmyna Ilnanka cBsi3u sHepruM (POTOHA C €r0 YACTOTOW. DHEPrus H
UMITyJIbC (OTOHA.

OtkpeiTiie u wuccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKoHBI
dotorddekra. VYpaBuenune OinmTeitHa g (oroaddexra. «KpacHas rpanmiay
dboTtordexra.

JlaBmenne cBera. OnbiTh 11. H. JleOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPaKTUUECKOE MPUMEHEHUE: (POTORIEMEHT, (POTONATUHK,
COJIHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(HeKT HA YCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oToddhdeKTa.

CBeToauo.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbitTel Pe3epdopaa mo paccessauto o -uactuil. [Inanetapnas
mozenb atoma. [Toctynatsl bopa. M3nyyenue u noriomienne GoTOHOB MpH MEPEXoie aToMa
C OJTHOTO YPOBHS SHEPruu Ha Apyroi. Bunel cnekTpoB. CHEKTp YpOBHEH 3HEPTUU aToOMa
BOJIOpPOJA.

BonnoBele cBolicTBa yacTull. BonuHel ne bponsa. KopryckynsipHO-BOJIHOBOM Ayanu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.



TexHuyeckre yCTpOWCTBAa M MPAKTUYECKOE INPUMEHEHHUE: CHEKTPAJIbHBIA aHAIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenre QIMHBI BOJHBI J1a3epa.

Habmoienue nuHeRvaThIX ClIeKTPOB U3ITyUYEHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, 1abopamopHulie pabomoi

Hab6nronenue nmuHeiyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh  CTpoeHus  sAnpa. OTkpeiTHE
panuoaktuBHOCTH. OmnbiTel Pesepdopaa mo ompeneieHuio cocTaBa pagulOaKTHUBHOIO
u3nydyenus. CpoiicTBa anbda-, 6eTa-, raMMa-u3nydeHusl. BiausiHue paguoakTUBHOCTH Ha
’KUBbBIE OPTaHU3MBI.

OTtkpeiTHE TpOoTOHA U HelTpoHa. Hykinonnas moaens siapa ['eitzenoepra—lBanenxo.
3apsn aapa. MaccoBoe uncino sapa. M30Tornsl.

Anba-pacnaa. DNEKTpOHHBIH M TMO3UTPOHHBIN OeTa-pacnaj. ['amma-u3ziayuyeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT macchl sapa.

SnepHble peakuuu. JleneHue u CUHTES sI€p.

Snepubiit peaktop. Tepmosinepnsiii cunres. [IpoOiieMbl M MEPCHEKTUBHI SACPHOMN
DHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON SHEPTETUKMU.

OnemeHTapHble YacTULBL. OTKpPBITHE O3UTPOHA.

MeToapl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@dyHIaMeHTalbHbIE B3auMOAeHCTBU. EqUHCTBO (hr3nuecKkoil KapTUHBI MHpa.

TexHHueckue YCTpOIICTBA W MPAKTHYECKOE MPUMEHEHHE: JI03UMETp, Kamepa
Bunscona, simepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

HccnenoBanue TpEeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMHUM U ACTPOPU3UKH

Ortanbl pa3BUTUS acTpoHOMUHU. [IpHKIagHOE W MHPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCTb. MIcTounuk sHeprun CoJiHIIa U 3BE31. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpamMmma «CHEKTpaJIbHbIA KJIACC — CBETUMOCTBY. 3BE3JIbI
[JIABHOM TMOCIEN0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY JJIA 3BE3]T TJIaBHOU
MOoCJeA0BaTENbHOCTU. BHyTpeHHee cTpoenue 3BE31. COBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0XKIEHUH U 3BoronnN CoHIA U 3BE3/. DTarbl XKU3HH 3BE3I.

Mnineunsiii [Iyts — Hama 'anaktuka. [Tonoxenne u asuxxkenne Coinnia B ['anaktuke.
Turnbl ranakTuk. Pagroranaktuky u kBazapsl. YEpHBIE ABIPHI B siAPaX TAIAKTHK.

Bcenennas. Paciupenne Beenennoil. 3akon Xa06usa. Paz6eranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe nsinydeHue.



MacmraOHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabarooenus

HaGnrogeHuss HEBOOPYXEHHBIM TJIA30M C  KCHOJB30BAHMEM  KOMIIBIOTEPHBIX
MIPUJIOKEHUHN JIJISI OTIpEJICTICHUS TIOJI0KEHUSI HEOECHBIX O00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/Ius CEeBEPHOro MOIyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mnaner, Mneunoro Ilytu.

O06o0maroiiee NOBTOPEHUE

Ponp du3uku M acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYCCKOM, COIMAIbHONW U
ATUYECKON cdepax NeAaTeTbHOCTH 4YeNOBEKa, POJib U MeCTO (M3MKU U aCTPOHOMUU B
COBPEMEHHOM HAay4YHOW KapTUHE MHpA, POJb (U3HUECKOW Teopuu B (HOPMHPOBAHUU
MIPEACTABICHUH 0 PU3NUECKON KapTUHE MUPA, MECTO (PU3NUYECKON KapTUHBI MUpa B 00IIIEM
pAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

MeknpeaMeTHbie CBA3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 11 kjacce OCylIECTBISETCA C YUYETOM
COJICPKATENIbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTUKH, OMOJIOTMH, XUMUU,
reorpaduu U TEXHOJOTHUH.

Meosxcnpeomemuvie nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O MO3HAHUS:
SIBJICHUE, HAYYHBIM (PakT, TUIOTE3a, (hu3nyeckas BeJIUYHNHA, 3aKOH, TEOpHs, HaOJII0ICHHE,
AKCIIEPUMEHT, MOJICJIIMPOBAHUE, MOJIENIb, U3BMEPEHHUE.

Mamemamuxa: pellieHWe CUCTEMBI ypaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl M UX IMPOCKUUM HA OCH KOOPJMHAT, CIIO)KEHUE BEKTOPOB, IPOU3BOJHBIC
AIIEMEHTApHBIX (PYHKIUH, TPU3HAKK MOJ00US TPEyTrOJbHUKOB, OMpEEICHUE TUIONIaN
IJI0CKUX (QUryp u 00bEMa Tell.

buonoeus: >mekTpudeckue SBICHUS B )KUBOU TIPUPOJE, KoJIeOaTEIbHBIC BUKCHUS B
KABOM MPUPOJIE, ONITUYECKHUE SIBIICHUS B )KUBOW MPUPOJIC, ACUCTBUE PAJUALINU HA KUBbBIC
OpPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTALINYECKAS CTPYKTypa TBEPABIX TEN,
MEXaHHU3Mbl 00pa30BaHUS KPUCTATUIMYECKOM PEIIETKH, CTIEKTPAIbHBIN aHATU3.

l'eoepagus: MarHuTHBIE TOJIOCa 3€MJIM, 3aJI€KH MAarHUTHBIX pya, (porochEmka
36MHOM MTOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUN.

Texnonoeusi:  NUHWUW  DJIEKTpOIIEpenad,  T[EHEpaTop  IEPEMEHHOro  TOKa,
ANEKTPOABUTATENb, HHAYKIIMOHHASA T€Yb, pajap, paJIdONpPUEMHHK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN amnapar, BOJIOKOHHAs! ONTHKA, COJTHEYHAasi OaTtapes.

Inanupyemvie pe3yrbmameol yuebno2o npeomema

OcBoenue yueOHoro npeameta «dusuka» Ha ypOBHE CpeHEro 00Iero oopa3oBaHus
(6a30BBI  YPOBEHB) JOKHO OOECHEYUTh JOCTIKEHUE CIEAYIONNX JHUYHOCTHBIX,
METanpeIMETHBIX B MTPEIMETHBIX 00pPa30BaTEeIbHBIX PE3YIbTaTOB.



Jluunocmmuvwle pezyromamol

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUS Yy4eOHoro mnpeamera «DuU3UKa» JTOJDKHBI
OTpaXaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaIOIUXCS  PYKOBOJICTBOBATHCS
c(hopMHUpPOBAHHOW BHYTPEHHEN MO3UIMEN JIUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAIUH,
MMO3UTUBHBIX BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, pACIIUPEHUE >KU3HEHHOTO OIbITa U OIbITA JCSITCIHLHOCTH B
MpoliecCe peaM3allid OCHOBHBIX HAaIMpPaBJICHUM BOCIUTATEIBHOW JEATEIHLHOCTH, B TOM
YHCJIe B YaCTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMH OOYYaIONMIETOCs KaK AaKTUBHOTO H
OTBETCTBECHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

MIPUHSTHE TPaJIULIMOHHBIX 00111eUeI0BEUeCKUX T'YMaHUCTHYECKUX u
JTEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECAX TPaXKIaHCKOTO 00IIECTRa,
y4acTBOBaTh B CaMOYITPaBJICHUH B 00pa30BaTEIbHON OpraHU3alINHY;

YMEHHE B3aMMOJICCTBOBATh C COIIMAJIBLHBIMU WHCTUTYTaMH B COOTBETCTBUHU C HX
GYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPAKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA,;

IIECHHOCTHOE OTHOIIEHUE K FOCYyAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM POCCUUCKUX
y4EHBIX B 001aCTH (DU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEACHUS,

CIIOCOOHOCTh ~ OIIGHHMBATh CHUTYyallMl0 W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI W IIEHHOCTH, B TOM 4YHCIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JINYHOTO BKJIAJA B IOCTPOSHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYash 3CTETHUKY HAYyYHOIO TBOPYECTBA,
npuUCyHIero pu3nveckon HayKe;

5) Tpy10BOro BOCIMTAHUSA:

UHTEpeC K pa3IMuHbIM cdepaM MNpodecCHOHANTBHOM JEATEbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyien
npodecCUr U peasin30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH (PUBHKU
Ha MPOTSHKEHUU BCEU KU3HU;

6) 3K0JIOrH4YeCKOr0 BOCIIMTAHUS :

c(hOpPMHUPOBAHHOCTH IKOJIOTHUECKONW KYJIbTYPhI, OCO3HAHHUE TJIO0ATBHOTO XapaKTepa
HKOJIOTMUYECKUX MPOOIeMm;

IJIAHUPOBAHKE U OCYLIECTBICHUE ACHCTBHUIM B OKPYKAIOIIEH Cpejie HA OCHOBE 3HAHUS
1[eJIel yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHre OIbITa JEATEIBHOCTH SKOJOTMYECKOM HampaBJICHHOCTH Ha OCHOBE
UMCIOITUXCS 3HAHUH 110 (hU3HUKE;



7) HEeHHOCTH HAYYHOT'0 MO3HAHNS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HU3UUECKON HAYKH;

OCO3HaHUE IEHHOCTH HAYYHOW NEATEeIbHOCTH, TOTOBHOCTh B IPOILIECCE H3YyUEHUS
(hU3UKHU OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATENBCKYIO JEATeIbHOCTh HHAWBUIYAJIBHO
U B rpymIie.

Memanpeomemnuie pe3yibmamoi

B nponecce qocTuxeHs IMYHOCTHBIX PE3YJIbTaTOB OCBOECHHUS POTPaMMBbI IO (PU3HKE
JUIsL YPOBHS CpeAHero ooOimero o0pa3oBaHUS Yy OOYYalOIIUXCS COBEPIICHCTBYETCS
ASMOLIMOHANIBHBIN UHTEIEKT, IPEANoJaralouii cOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CIOCOOHOCTh IOHMMATh CBOE 3MOILIMOHAJIBHOE
COCTOSIHME, BUJETh HANpPABICHUS PA3BUTHUS COOCTBEHHON 3MOLMOHANIBHOU c(ephl, OBITH
YBEpPEHHBIM B ce0e;

CaMOpETYJIUPOBaHUsA,  BKJIOYAIOIIETO  CAMOKOHTPOJIb, yYMEHHE  MPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE€ MOBEIECHHE, CIOCOOHOCTh aJaNTUPOBATHCS K 3MOIMOHAIBHBIM
M3MEHEHUSM U TPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOILIEH CTpeMJIEHUE K JOCTUKEHHIO LIEJIN U yCIeXy,
ONTUMU3M, UHUIIUATUBHOCTb, YMEHUE AEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

AMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIILHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €r0 MpPU OCYLIECTBICHUU OOLICHMS, CIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIHOCOOHOCTh BBICTPAWBAaTh OTHOILEHUS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOSHUS POTPAMMBI CPETHETO 001Iero 00pa3oBaHMsI
JOJKHBI OTPaXKaTh:

OBJiaieHNe YHHBEPCAIbLHBIMYU MO3HABATEJIbHBIMHU J1€ICTBUAMMN:

1) 6a30BbI€ JIOTHYECKHE JICUCTBHUS:

CaMOCTOSTEIILHO (POPMYJIUPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

OMpEeNENATh LEH IeATeIbHOCTH, 3a1aBaTh TapaMeTPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEYUST B paccMaTpUBAEMBIX (U3UUECKUX
SABJICHUSIX;

pa3pabaThiBaTh IIJIaH peHIeHUs MNpoOJieMbl ¢ Y4Y4€TOM aHaju3a MMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JESATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OIIEHUBATh PUCKHU MOCIEICTBUI 1ESITEIbHOCTH;

KOOPJIMHUPOBATh W BBITIOJNHATH PabOTy B YCIOBHUSAX PEATBHOTO, BHPTYyaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aMMO,ICHCTBHS;

pa3BUBATh KPEATHBHOE MBINIICHUE TP PEIICHUH YKHU3HEHHBIX MPOOIIEM.

2) 6a30BbI€ UCCIIENOBATEILCKHUE ICHCTBHS:

BJIAJICTh HAYYHOU TEPMHUHOJIOTUEH, KITFOUYEBBIMU MOHATUSIMH U METOIaMU (PU3UIECKOM
HAyKU;



BJA/IE€Th HABbIKAMU Y4€OHO-UCCIIEIOBATEIbCKOM M IPOEKTHOM JAESITEIbHOCTH B
oOnactu (pU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IOMCKY METOJI0B
pelIeHus 3a1a4 (PU3NIECKOro CoIep KaHNs, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;

BJIa/IETh BUAAMHU JIEATEIbHOCTH I10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETaluy,
MpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX CHUTYyallHsX, B TOM YHCIE TPHU
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKU;

BBISIBJISITh TPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3a/ady, BBIIBUTATbH
TUNOTE3y €€ pelieHHs, HaXOAUTh apryMEHThI Ui J0Ka3aTelbCTBA CBOUX YTBEPKIACHMIA,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IOJIYYCHHbIE B XOJI€ PELICHMs 3a/adll Pe3yJIbTaThl, KPUTHUECKU
OLICHHBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBHTh M (POPMyIUpOBATH COOCTBEHHBIC 3aJ1auyl B 00pa30BaTEIbHOMN JICSITCIHPHOCTH,
B TOM YHCJIC TIPU U3YYCHUH (PU3HUKH;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTH 3HAHUA TI0 (U3HKE B MPAKTUUYECKYIO 00JIACTh KU3HEEATEIbHOCTH,

YMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJIEH, TIPEIaraTh OPUTHHANBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ unpopmariueii:

BJIa/IETh HaBbIKAMHM IOJIy4€HUs HMHPoOpManuu (PU3MUECKOrO COACp)KAaHUS U3
UCTOYHUKOB  pAa3HbIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IOUCK, aHaJu3,
CUCTEMATHU3allMI0 M HUHTEPIPETAlni0 HHPOpPMAIMK Pa3IMYHBIX BUAOB U  (QopMm
Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpPMALIHH;

UCIIOJIb30BaTh CpPEACTBa MH(OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C COOMIOCHUEM
TpeOOBaHUI DSPrOHOMHKH, TEXHHKH O€30MacCHOCTH, THUTHEHBI, pPecypcocOepeKeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJIEPKaHUs B Pa3NUYHBIX (popmartax ¢ yd€Tom
Ha3Ha4YeHUs WHGOpPMalMKd M I1EJNEeBOM ayAUTOPHH, BBIOMpAs ONTUMAIbHYIO (opmy
MPE/ICTaBICHUS U BU3YaTH3aI[iH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU A€iCTBUSIMM:

1) oGmenue:

OCYIIIECTBIIATH OOIIICHUE HA ypOKaX (PU3HKH U BO BHE-YPOUHOM JIE€SITEIHLHOCTH;

pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUi M CMSATYaTh KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

2) cCOBMECTHAs I€SITENbHOCTD:

MMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHAUBHUIYaJIbHON paOOTHI;

BBIOMPATHh TEMATHKY M METOJIbI COBMECTHBIX JCHCTBUM C yIETOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEM Ka)KJ0ro 4jieHa KOJIJICKTHUBA,

MIPUHUMATH 1I€JIM COBMECTHOM JCSATEIILHOCTH, OPraHU30BbIBATH M KOOPJIUHUPOBATH
JNEUCTBUS MO €€ NTOCTUKEHUIO: COCTABJIATh IUJIaH JCUCTBUM, PACIPEAEIATh POJIM C YUYETOM
MHEHHUI y4aCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;



OLICHMBATh KA4YECTBO CBOEr0 BKJIAJla M KaXJOr0 yYaCTHUKAa KOMAaHIbl B OOIIMIA
pe3yibTaT 1Mo pazpabOTaHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJIEH C MIO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYHIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIMYHBIX CUTYyallUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

OBJiaeHne YHUBEPCAJTbLHBIMU PEryJasiITUBHBIMHU J€iiCTBUAMMU:

1) camoopranuzanusi:

CaMOCTOSITENIbHO OCYILECTBIISITh TI03HABATEIbHYIO JEATEIBHOCTD B 00J1aCTH GUUKH U
aACTPOHOMUHU, BBISBJISTH TPOOIEMbI, CTABUTH U (DOPMYJIMPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTABIISATh IJIaH PEUICHUS PACUETHBIX U KAUYECTBEHHBIX 33/1a4, TIJ1aH
BBIMIOJIHEHHSI MPAKTUUYECKON paboThl € yU4ETOM HUMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U MPEATIOUYTECHH;

JIaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHUI;

JiesaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a peuIeHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO JPYAMIIMH B 00JacTH (PU3UKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B AEATEIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB LETSIM;

BJQJICTh HaBBIKAMHU TO3HABATEIbHON pedieKCHH Kak OCO3HAHUS COBEpPIIAEMbIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHWM;

MCIIOJIb30BaTh MPUEMBI pepiieKCUu sl OLIEHKU CUTYaIlH, BEIOOpa BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS TI0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIyMEHTHI APYTHX IIPU AHAJIU3E PE3YJIbTaTOB ACSTEIbHOCTH;

MIPUHUMATh c€0sl, IOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIyMEHTHI IPYTUX [P aHAJIM3€E PE3YJIbTAaTOB IEATEIbHOCTH.

3) npunsTHE CE0S U IPYTHUX:

NpPUHUMATH ce0sl, MOHKUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJU3€E PE3yJIbTATOB JACATEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYrUX HA OIIHOKY.

IIpeomemmnvie pezynivmamol

[To yuebHOMY Tpenmety «Dusmka» (0a30BbI YPOBEHb) TPEOOBAHUS K MPEIMETHBIM
pe3ysibTaTaM OCBOEHHS 0a30BOTO Kypca (PM3UKH JTOJKHBI OTPAXKATh:

1) chopmMupOBaHHOCTH MPEICTABICHUM O POJM U MecTe (PU3MKKM U aCTPOHOMHUU B
COBPEMEHHOW HAayYyHOUM KapTHHE MHUpPA, O CUCTEeMOOOpa3yomiei poiu (GU3NKU B Pa3BUTUU
€CTECTBEHHbIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJOTHH, O BKJIaJ€ POCCUUCKHX W
3apyOEKHBIX yUCHBIX-(PU3UKOB B pa3BUTHE HAYKH; MOHUMaHWE (PU3MUECKOW CYITHOCTH
HAONIIOJTaeMBIX SIBIICHUI MHUKpPOMHpA, MaKpoOMHpa W MeraMupa; NOHHMAaHHUE POJU
aCTPOHOMHH B TIPAaKTHUECKOW MESITENPHOCTH 4YeJOBeKa U JalbHEHIeM Hay4dHO-



TEXHUYECKOM Pa3BUTHUH, POJIM (PU3UKU B (POPMUPOBAHUU KPyro3opa U (PyHKIIMOHATIBLHON
IPaMOTHOCTH Y€JIOBEKA ISl PELICHUS TPAKTHYECKUX 33/1a4;

2) chopMUPOBAHHOCTh YMEHHUH pacro3HaBaTh (PU3MYECKUE SIBJICHUS (TPOIECCHI) U
OOBSACHATHL MX Ha OCHOBE M3YYECHHBIX 3aKOHOB: PABHOMEPHOE M PAaBHOYCKOPEHHOE
MIPSIMOJIMHEMHOE IBUKEHUE, CBOOOIHOE MMa/ICHUE TeJl, IBUXKEHHE IO OKPYKHOCTH, HHEPIIHUS,
B3aUMOJICCTBUE TeJ, KOJeOaTelbHOe [IBI)KCHHE, PE30HAHC, BOJHOBOE JIBIKCHHE,
muddy3usi, OpOYHOBCKOE NBIKCHHE, CTPOCHHUE >KHIKOCTEH M TBEPIBIX TEJ, U3MCHCHHE
oObeMa TeNn TP HarpeBaHuWu (OXJIAKIEHWH), TEIUIOBOE paBHOBECHUE, WCIApEHHE,
KOHJICHCAIUs, IIJIaBJICHUE, KpUCTAIUIA3allMs, KUTIEHHUE, BIIa)KHOCTh BO3/yXa, CBSI3b CPEHEN
KHHETHYECKOW DHEPTUU TETUIOBOTO JBIDKCHHS MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoi,
MOBBIIIEHUE JABJICHUSA Ta3a MpPH €ro HAarpeBaHWHM B 3aKPBITOM COCYJZIE€, CBA3b MEXKIY
rapaMeTpaMl COCTOSIHUSI ra3a B H3OIPONECCax; BJEKTPU3ALUs Tel, B3aUMOJICUCTBUE
3apsiIoB,  HarpeBaHuWe  MPOBOJHMKA C  TOKOM,  B3aWMOJICUCTBME  MAarHUTOB,
AJIEKTPOMArHuTHasT WHAYKIWS, JEWCTBHE MArHUTHOIO IOJsi HAa MPOBOJHUK C TOKOM U
JBIDKYIIUNACS — 3apsii, DJICKTPOMArHUTHBIE KOJICOAHMSI U BOJHBI, MPSMOJIMHEHHOE
pacupoCTpaHEHUE CBETa, OTPAXKEHUE, MNPEJOMIICHHE, WHTephepeHIus, AUPpakuus u
MoJIsIpU3als CBeTa, AUCHepcust CBeTa; (OTORIEKTPUUECKU 3(PPEKT, CBETOBOE JaBJICHUE,
BO3HUKHOBEHHUE JIMHEHMYATOr0 CIEKTpa aToMa BOJIOPOJia, €CTECTBEHHAs] U MCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BiazeHWE OCHOBOIOJATAIOIMIMMH (HU3MYECKUMU TOHSITHSIMU U BEIUYMHAMM,
XapaKTEepU3yIOMMMHU (PU3HMUECKHUE MPOIIECChI (CBA3AaHHBIMHU C MEXAHUYECKUM JIBH)KCHHEM,
B3aUMOJICCTBUEM  TeJI, MEXaHWYECKUMU KOJeOaHUsIMU U  BOJIHAMH; AaTOMHO-
MOJIEKYJIIPDHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMH MPOLECCAMH; DIJICKTPUUYECKUM U
MAarHUTHBIM TIOJISIMU, DJICKTPUYECKUM TOKOM, DJIEKTPOMArHUTHBIMH KOJICOAHUSAMHU M
BOJIHAMHU;, ONTUYECKUMU SIBIICHUSIMU;, KBAaHTOBBIMH SIBJICHUSIMH, CTPOCHUEM aroMa U
aTOMHOTO snpa, PaIMOaKTUBHOCTHIO); BJIJICHUE OCHOBOTIOJIArAIOIIUMU
ACTPOHOMHYECKMMHU  TOHSATUSIMHU,  TO3BOJIAIONIMMU  XapaKTepHU30BaTh  MPOLECCHI,
MPOUCXOIAIINE HA 3B€3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTaJaKTUUECKOMN CPEJie; IBUKEHUE
HEOCCHBIX TEJ, IBOJIIOLHNIO 3Be3/] 1 BceneHHoi;

4) BiaJeHWEe 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUSIMU (3aKOH BCEMHUPHOTO
tsarorenus, 1, II u 11l 3akonsr HproTOHA, 3aKOH COXpaHEHUsSI MEXaHUYECKOW YHEPTUU, 3aKOH
COXpAaHEHHUSl HWMIIYJIbCA, TPUHIUI CYNEPIO3ULINU CUJI, NPUHUUII PaBHONPABHOCTHU
WHEPUUAIBHBIX CHUCTEM OTCUETA; MOJEKYIIPHO-KNHETHUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, TAa30BbIE 3aKOHbI, NEPBbIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsaa, 3akoH Kynona, 3akoH OMa mis ydyacTka uenu, 3akoH Oma s
MOJIHOW DJIEKTPUYECKOM 1enu, 3akoH Jlxoyns - JleHma, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIHMH, 3aKOH COXPaHEHUS SHEPTUH, 3aKOH MPAMOJIMHENHOTO PaCIIPOCTPAHEHUS CBETA,
3aKOH OTPa)XE€HHUs CBETA, 3aKOH IPEJIOMIICHUSI CBETA; 3aKOH COXPAHEHUS DHEPrUU, 3aKOH
COXpPAaHEHUSI UMITYJIbCA, 3aKOH COXPAHEHUS BJIEKTPUUECKOTO 3apsifia, 3aKOH COXPaHECHUS
MacCOBOI'0 YHCIIa, TOCTyJIaThl bopa, 3aKOH paJMOAaKTUBHOTO paclajia); yBEPEHHOE
WCIIOJIb30BaHNWE 3aKOHOB W 3aKOHOMEPHOCTEH TpW aHaidu3e (PU3WYECKUX SBICHUA |
MPOLIECCOB;

5) yMeHue y4YHMTHIBaTh TPAHUIBl MPUMEHECHHS W3YYCHHBIX (DU3UYCCKUX MOJIEIIECH:
MaTepualibHas TOUKa, MHEpLHAIbHASI CUCTEMa OTCUETa, UACalbHBIN T'a3; MOJIEIU CTPOEHUS
ra3oB, XHUJIKOCTEH W TBEPIbIX T, TOUCUHBIM AICKTPUUYECKUHN 3apsii, siAepHas MoOJelb
aToMa, HyKJIOHHAas MOJIeJIb aTOMHOTO si/ipa MpHY pelieHun (PU3NUECKUX 3aj1ay;



6) BIaicHNe OCHOBHBIMH METOJAMH Hay9YHOTO TIO3HAHMSI, UCIIOJIb3YEMbIMH B (PU3UKE:
NPOBOAUTH TIpSIMbIE W KOCBEHHBbIE W3MEpeHUs (U3NYSCKUX BEIWYHMH, BBIOWpas
ONITUMAJILHBIN CTIOCO0 H3MEPEHUS M MCIIOJIB3Y S H3BECTHBIC METOBI OLIEHKH TOTPEITHOCTEH
U3MEpPEHHUI, TPOBOJUTh HCCIECIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TPSAMBIX U3MEPCHHH, OOBSICHATH MOJYYCHHBIC PE3yNbTAaThl, UCIOIB3YS
(bu3NYecCKue TEOpUH, 3aKOHBI WM TIOHSATHSA, W JIeJaTh BBIBOJBI; COOJIOIATh TpaBUiIa
6e30macHOro TpyJa Mpu MPOBEACHUHN UCCIICAOBAHUIN B paMKaxX y4eOHOTO IKCIIEPUMEHTA U
y4eOHO-MCCIIeI0BATEIBCKOMN IEATETLHOCTH C UCTIOIh30BaHUEM ITU(POBBIX HU3MEPUTEIIBHBIX
YCTPOUCTB M JTaOOpaTOpPHOTO 000pynoBaHUs; CHOPMHUPOBAHHOCTH NPEICTABICHUNM O
METO/IaX MOJIyYeHHUSI HAyYHbIX aCTPOHOMHUYECKUX 3HAHUM;

7) cPOpMHUPOBAHHOCTH YMEHHS pEIIaTh pPACUETHHIE 3aJladyd C SBHO 3aJaHHOMU
(U3UYECKON MOJICIBIO, UCTIONB3YS (PHU3MYECKUe 3aKOHBI U TIPUHIIUIIBL, HA OCHOBE aHAM3a
YCJIOBHS 3a7a4d BBHIOMPATh (DU3UUYCCKYIO MOJECINb, BBIACIATH (HU3UUCCKHAE BEITUYHHBI U
(dhopMyITeI, HECOOXOIUMEBIE VIS €€ PelIeHUs, POBOJIUTH PACUCTHI U OIIEHUBATh PEATBHOCTD
MOJIYYCHHOTO 3HAYCHHWS (PU3NUYECKOW BEJIWMYHMHBI, pEIIaTh KAadyeCTBCHHBIC 3aJadH,
BBICTpaWBasi JIOTHYCCKA HEMPOTHUBOPEUMBYIO IIEMIOYKY PACCYy)XICHHA C OMOpOH Ha
M3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3HUECKUE SBIICHUS;

8) chopMHUpPOBAaHHOCTh YMEHHUS MPHUMEHATH IMOJIYYEHHBIC 3HAHUS I OOBSCHEHUS
yCJIOBUM MPOTEKaHUsI (U3MYECKUX SBJICHHUN B MPUPOJE U IS MPUHATHS MPAKTUYECKUX
pelieHuii B TOBCEIHEBHOM JKU3HU JJi1 obOecriedeHuss O0€30MacHOCTU IPH OOpalleHUU C
OBITOBBIMU MPUOOpPAMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXpaHEHHUS 370pOBbI U
COOJIIOJICHHST HOPM DKOJIOTMYECKOTO TMOBEJEHUSI B OKpYKalolled cpeje; MOHUMaHue
HEOOXOJAMMOCTU NMPUMEHEHHUS JTOCTHUXKEHUN (DU3MKU U TEXHOJIOTHM I paluOHAIbHOTO
PUPOAOTIOIH30BAHNUS,

9) cdopmMupoBaHHOCTH COOCTBEHHOW TMO3HMIIMM TIO OTHOIICHUIO K (DU3UYECKOM
uH(pOpMaIH, MOTy4aeMON W3 Pa3HBIX WCTOYHHWKOB, YMEHUN HCIOIL30BaTh ITU(POBBIC
TEXHOJIOTHH TSI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMN U TIPEACTABICHHS YIeOHOM
U HAyYHO-TIOMYJSIpHOW WH(OpMAIMK; pa3BUTHE YMEHHHA KPUTHYECKOTO aHaln3a
MoJTy4aeMoil nHpopMaIuy;

10) ommageHwe yMEHHSMH padOTaThb B TPYINIE C BBIIOJIHCHHEM Pa3IMIHBIX
COIMAIBHBIX ~POJIEH, IUIAHUPOBATh palbOTy TPYIIIbI, palMOHATBHO paCHpPeaesaTh
JEeSATEIFHOCTh B HECTaHJAPTHBIX CUTYallMsX, aJ€KBATHO OIEHWBATH BKJIAJ KaKIOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHUE PacCCMaTPUBAEMON MTPOOIEMBI;

11) oBnamenune (chopMHpPOBAHHOCTH TPEIACTABICHUN) TpaBUIAMH  3allACH
buzudyeckux GopmMy penbedHO-TOUCUHON cucTeMbl 0003HaueHuit JI. bpaiins (s cienbix
U CIa00BUIAITUX O0yHAIOIIUXCSA).

K kxoHny oOyuenuss B 10 kiacce mpenMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

JEMOHCTPUpPOBaTh Ha TMpPUMEpPax poiib U MecTo (usuku B (HopMHpOBaHUH
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTBHIBATh FPAHUIBI TPUMEHEHHUS U3yUYEHHBIX (PU3NYECKUX MOJENEH: MaTepuaibHast
TOUYKa, HEpIHAJIbHAs CUCTeMa O0TCU€Ta, aOCOIIOTHO TBEPOE TEJI0, UCANIbHBII I'a3, MOJEIN
CTPOEHHUs Ta30B, XKUJAKOCTEW W TBEPABIX TEJ, TOYEYHBIM DIIEKTPUUYECKUW 3apsi IIpU
penieHn GuU3NYecKuX 3a/1a4;



pacno3HaBath (pU3HUECKUe ABJICHUS (TIPOLECChl) U OOBIACHITH UX HA OCHOBE 3aKOHOB
MEXaHUKU, MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHU CTPOEHUS BEIIECTBA U DJICKTPOAMHAMUKHU
PaBHOMEPHOE M PaBHOYCKOPEHHOE MPAMOJIMHEHHOE NBM)XKEHHE, CBOOOAHOE MaJIeHue Tedl,
JBIDKCHHUE TI0 OKPYKHOCTH, WHEpIUs, B3auMojehcTBue Tei, Auddys3us, OpOyHOBCKOE
JBWKCHHE, CTPOCHHE KUIKOCTEH U TBEPIBIX TN, M3MEHEHNE 00BhEMA Tell TPU HarpeBaHUU
(oxyaxaeHuu), TEIUIOBOE paBHOBECHE, HCIApPEHHE, KOHJIEHCAIUs, IUIaBIICHUE,
KpUCTAJUTH3aIMsl, KUICHUE, BJIAKHOCTh BO3MyXa, IMOBBLIIICHHWE MABJIICHUS Traza MpPU €ro
HarpeBaHUM B 3aKPBITOM COCYyJZi€, CBS3b MEXKIy TMapaMeTpaMHu COCTOSIHHSI Tra3a B
M30IpoIeccax, EKTPU3alus Tell, B3aUMOACHCTBHE 3aps/IOB;

ONHUCHIBATh MEXAHWYECKOE JIBWKEHHE, HCIOJb3YysS (PU3NUYECKHE BEIUYUHBL:
KOOpJMHATa, MyTh, IEpEMEIICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUila, UMITYJIbC Tela,
KHHETHYeCKasi SHEPrus, MOTEHIMaIbHAsl SHEPTrusi, MeXaHn4yeckas paboTra, MeXaHW4YecKas
MOIIHOCTh; TIPHU OINWCAHUHU TMPABHIBHO TPAKTOBATH (PM3WYECKUN CMBICI HCIOJIb3YEeMbIX
BEJIMYMH, WX OOO3HAYCHMS] M EJAWHUIIBI, HAXOAUTH (POPMYJIIBI, CBS3BIBAIOIINE JTaHHYIO
bu3nUeCcKyI0 BEIMUNHY C APYTUMHU BETMUNHAMU;

OTMHCHIBATh M3YYCHHBIC TETJIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBICHUSA, WCIOJB3Ys
¢dbu3nueckre BENTUYMHBL: JABJICHUE Ta3a, TeMIepaTypa, CpeaHss KHHETUYECKas SHEPTHUs
Xa0THUYECKOTO JIBIKEHUSI MOJIEKYJI, CPEHEKBAApATUYHAS CKOPOCTh MOJIEKYJI, KOJTUYECTBO
TEIJIOTHI, BHYTPEHHsISI HHEprus, pabora raza, Kod(DPUIMEHT T™OJIE3HOTO JEUCTBUS
TEIJIOBOTO JIBUTATEJNsSI; TMPU ONMUCAHWU TMPABWIBHO TPAKTOBATh (DUUUYECKUN CMBICT
MCIIOJIb3yEMBIX BEJIMYMH, UX 0003HAYCHHUSI U €IMHULIBI, HAXOJIUTh (POPMYJIbI, CBSI3bIBAIOIIINE
JTaHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMHU BEIUYUHAM;

OIHCHIBATh NU3YUYECHHBIE AJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE SIBICHUS
(mpotiecchl), UCTIONB3Ysd (PU3NUECKUE BEIUYUHBL: SJIEKTPUUECKUN 3apsf], dJIEKTPUUECKOE
moJie, HaNpsHKEHHOCTh TIOJIA, TOTEHIMAJ, Pa3HOCTh NOTEHIMAJIOB;, MpPU OMUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIB3YyEMbIX BEIWYNH, UX 0003HAUYEHUS U
€MHULIBI; yKa3bIBaThb (OPMYIIbI, CBS3BIBAIONINE MaHHYIO (U3UUECKYI0 BEIUYHHY C
JIPYTUMU BEJIMYUNHAMH,

aHAJIM3UPOBATh PUZNUECKUE TIPOLECCHI U SBICHUS, UCTIONB3Ys PU3NIECKUE 3aKOHBI U
IIPUHLIMIBL: 3aKOH BCEMHUPHOTO Tsrotenus, I, II u Il 3akonsr HeroTOHA, 3aKOH coXpaHeHus
MEXaHUYECKON HHEpPruH, 3aKOH COXPAaHEHUS HMITYJIbCa, MPUHILHUI CYHEpPIO3UIIUU CHUII,
OPUHIIUIT PaBHOMNPABUS WHEPIUAIBHBIX CHUCTEM OTCUYETA, MOJIEKYJISPHO-KUHETUYECKYIO
TEOPUIO0 CTPOCHHS BEILECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEAHEH KHMHETHMUECKOW >HEPruu
TEIJIOBOTO  JIBMKEHUS MOJIEKYJI C aOCOJIIOTHOW TeMIepaTypoil, TepBbI 3aKoH
TEPMOJMHAMMKHU, 3aKOH COXPAHEHUs AJIEKTPUUYECKOro 3apsja, 3akoH Kynona, mpu sTom
pasznuyaTh CIOBECHYIO (DOPMYJIHMpPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE BBIPAXKEHUE U
yCoBUS (TpaHUIlbI, 001aCTH) TPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE NPUHIMUIBI ACHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKHUX
YCTPOICTB; pa3nuvaTh yCIOBUS UX O€30MaCHOTO UCTOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBITIOJHATH SKCIEPUMEHTHI M0 MCCIEA0BAHUIO0 (DU3MUECKUX SBJICHHUM U MPOLIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX U KOCBEHHBIX W3MEpPEHUH, Tpu 3TOM (HOPMYTUPOBATH
npoOjemMy/3agady W THUIMOTE3y YYEOHOro JKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIIOKEHHOTO 000PYA0BaHMS, POBOJAUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHHS (PU3MUECKUX BEIUYUH, MPU ITOM
BBIOMpATh OMTUMATBHBINA CTIOCO0 M3MEPEHHUS M UCTIOIB30BaTh U3BECTHBIC METOIBI OIICHKU
MOTPELIHOCTEN U3MEPEHNN;



UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIMYMHAMHU C MCIOJIb30BAHUEM
OPSIMBIX U3MEPEHHH, TPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3YJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJIe TaOIUIl U rpaduKoB, IENaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEA0BAHMS;

coOJTI0/1aTh MpaBujia OE30MaCHOTO TPYJa MPH MPOBEICHUH MCCIICIOBAHUN B paMKax
y4eOHOTO DJKCHEPUMEHTA, y4eOHO-HCCIICOBATEILCKON U TMPOEKTHOW NEATETLHOCTH C
HCIIOJIb30BAaHUEM M3MEPHUTEILHBIX YCTPOUCTB U JaO0OPATOPHOTO 000PYI0BAHUS;

pemarh pacu€THBIE 3a/ladyd C SIBHO 3aJlaHHON (PU3WYECKON MOJENbIO, HCIONB3YS
¢u3nYecKue 3aKOHBI W TPUHIUIIBEI, HA OCHOBE aHalu3a YCIOBHUS 3a7a4d BbIOMpATH
(U3UYECKYIO MOJIENb, BEIACIATH (DU3UIECKUE BEIMUMHBI U ()OPMYJIbI, HEOOXOIUMBIE IS €€
pelieHusi, TPOBOJUTH pPACUYEThl M OLICHUBATh PEATBHOCTh TIOJYYEHHOTO 3HAYCHHS
(hU3NIECKOM BEITMYMHBI,

pemaTrh KadyeCTBCHHBIC 3a7aud: BBICTpAWBaTh JIOTUYECKA HEMPOTHBOPCUHUBYIO
IIETTOYKY PACCYKICHUH ¢ OMOPON Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHUIS;

WCIIOJIB30BaTh TIPU PEIICHHH YYEOHBIX 3aad COBPEMECHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTHH TSI TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIMN U TIPEACTABICHHS YIeOHOM
U HAY4YHO-TIOMYJIAPHOW WH(OpMAIMU, TOMYyYEHHOW U3 pPa3IHYHBIX HCTOYHHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOTy4aeMyto HH(OPMAITHIO;

MPUBOJUTH TPHUMEPHI BKJIaJa POCCUUCKHX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHWUSI 1O (U3MKE B TMOBCEIHEBHOM >KU3HU JUIS
oOecrieueHuss 0€30MaCHOCTH TMpu OOpalieHuu C npubopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIi COXPAHEHUS 370pPOBbSI M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEAECHUS B OKPY KAIOILIEH CpEIE;

paboTaTh B TPyNIE C BHIMIOJHCHUEM Pa3IUYHBIX COIMAILHBIX POJIEH, IJIaHUPOBATH
paboTy TpYMITBI, pallMOHAIBHO PACTIPEEIATh 00SI3aHHOCTH U IUIAHUPOBATh NIEATEIbHOCTh
B HECTaHJAPTHBIX CHUTyalMsIX, aJCKBAaTHO OIEHWBATh BKJIAJl KaXJIOTO W3 YYaCTHHUKOB
TPYIIIBI B pEIIEHUE PacCMaTPUBACMOU MPOOIIEMEL.

K kxoHny oOyuenuss B 11 kuacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh Ha IMpPUMEpPax pojib U MecTo (usuku B (HopMHpOBaHUU
COBPEMEHHOM Hay4YHON KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUH,
B MPAKTUYECKOMN AEATEIBHOCTH JIIOJEH, LIEJTOCTHOCTh U €JUHCTBO (PU3NYECKON KapTHHBI
MUDpa;

YUUTBHIBaTh TPAHULIBI MPUMEHEHMSI W3YUYEHHBIX (DU3MUECKUX MOJEJIECH: TOYEUHBIH
AIEKTPUYECKUI 3apsf, JIyd CBETa, TOYEHHbIH MCTOYHHMK CBETa, SJAEpPHAs MOJEIb aToMma,
HYKJIOHHAs! MOJIeJIb aTOMHOTO Si7[pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh GU3NYECKUE SABJICHUS (IIPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKM W KBAHTOBOM (DU3MKHU: 3IIEKTpUYECKas MPOBOJUMOCTb, TEIIOBOE,
CBETOBOE, XWMHYECKOE, MAarHUTHOE [JEHCTBHUS TOKA, B3aMMOJCICTBUE MAarHUTOB,
AIIEKTPOMATrHUTHAs WMHIAYKUMS, JAEHCTBUE MArHUTHOIO IIOJISI Ha IPOBOJHUK C TOKOM H
IOBYOKYIIMMCS — 3apsill, DJIGKTPOMAarHUTHbIE KOJeOaHWsT W BOJHBIL, MNPSIMOJIMHEIHOE
pacnpoCTpaHEHUE CBETa, OTPAXKEHUE, MpeJoMIIeHHe, WHTephepeHIus, AUPpakuus u



noJisipu3alus CBeTa, aucrepcus cBera, (orosnexkrpuueckuit sddext (pororddexr),
CBETOBOE J]aBJICHUE, BOSHUKHOBEHHUE JIMHEHYATOr0 CIIEKTPa aToMa BOJIOPOAa, ECTECTBEHHAs
Y UCKYCCTBEHHAs paJIUOAKTUBHOCTB;

ONMKCHIBATh H3YYEHHBIE CBOWCTBA BellecTBa  (AJIEKTPUUECKUE, MAarHUTHBIE,
ONITUYECKHUE, DICKTPUUYECKYIO TPOBOJMMOCTHh PAa3IMUHBIX Cpel) U DIEKTPOMAarHUTHHIC
SBJICHHSI (TIPOIIECCHI), MCTONB3Ysl (HU3MUYECKUE BEIMYMHBI: JICKTPUUECKHUMN 3apsii, cuia
TOKa, OJJIEKTPUYECKOE HaNpsDKEHUE, DJIEKTPUYECKOE  COMPOTHBICHHE, Pa3HOCTh
MOTEHITUAJIOB, AJIEKTPOJIBIDKYIIAs CHiIa, paboTa TOKa, MHAYKIMS MarHUTHOTO TIOJIS, CUja
Awmmepa, cuna JlopeHila, WHIYKTUBHOCTh KATYIIKH, DSHEPTHs DJIEKTPHUUYECKOTO U
MarHuUTHOTO TOJIEH, IEPUOJ] U YaCTOTa KoJeOaHuii B KoJie0aTeIbHOM KOHTYPE, 3apsiji ¥ Cujla
TOKa B MPOIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX KOJIeOaHu, (POKYCHOE PACCTOSIHUE U
ONTHYECKasi CUJia JIMH3bI, TPU ONHUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKHI CMBICI
WCIIONI3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIUHUIBI, YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (U3HUCCKYIO BEIHUHUHY C IPYTUMH BEITMUYNHAMU;

OMHCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, WUCIONB3YyS (pu3ndeckue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YaCTOTa CBETA, SHEPTHUS U
uMIynsC GOTOHA, MEPHOJ] MOIypaclaga, SHEPTUsS CBA3M aTOMHBIX SiFep, MPU OMHUCAHUU
MPAaBIJIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOIB3YyEMbIX BEIMYNH, UX 0003HAUYCHUS U
€AVHUIIBI, YKa3bIBaTh (OPMYJbI, CBSA3BIBAIONIUE JAHHYIO (PU3WYECKYI0 BEJIMYHUHY C
JIPYTUMU BETMYMHAMH, BBIYUCIISATH 3HaYeHUE (DPU3UUYECKON BEIIUYUHBI,

aHAIM3UPOBaTh (PU3UYECKHUE MTPOIIECCHI U SBIICHUS, UCTIOIb3Ys (PU3NUYECKUE 3aKOHBI U
OpUHIUIBE: 3akoH OMa, 3aKOHBI TMOCIEAOBATENILHOTO M MapaJljIeIbHOTO COEIUHEHUS
MPOBOJIHUKOB, 3aKkoH Jlxoyns—JIeHna, 3aKOH JJIEKTPOMATHUTHON WMHIYKIIMH, 3aKOH
NPSIMOJIMHEWHOTO ~ PaclpoCTPaHEHUsT CBETa, 3aKOHbl OTPAKEHUSI CBETa, 3aKOHbI
IpeJIOMJICHUS] CBETa, ypaBHeHHE OuWHIITeHHa Mg ¢doTodddexra, 3aKOH COXpaHEHUs
SHEPTHUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPAHEHHS SJICKTPUUECKOTO 3apsiia, 3aKOH
COXpPAaHEHHUs MacCOBOTO YHCINA, TMOCTynatel bopa, 3aKk0OH pagroakTUBHOTO pacmaja, Mpu
ATOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MAaTEeMaTUYECKOE BBIPAKEHUE U
yCIOBHS (TPaHUITBI, 00JIACTH) MPUMEHHUMOCTH;

OTIPE/ICTISATH HAIIPABJICHNUE BEKTOPA MHAYKIIMA MAarHUTHOTO TIOJISl TPOBOJHHUKA C TOKOM,
cuibl Amrmiepa u cuiel JlopeHua;

CTPOUTh W ONHUCHIBaTh HM300pa’K€HUE, CO3[]aBa€MOE IIJIOCKUM 3€pKaJioM, TOHKOM
JIMH30M;

BBITIOJIHATD SKCIEPUMEHTHI MO0 MCCIIEOBAHUI0 (PU3NYECKUX SIBJICHUN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX H3MEPEHHIl: Npu 3STOM (POPMYyIUPOBATH
npobiemy/3aady M THUIOTE3y Y4eOHOTO SKCIEpUMEeHTa, CcOoOMpaTh YCTAaHOBKY U3
PEAJI0KEHHOT0 000PYyI0BaHMUS, POBOJAUTH ONBIT U (POPMYIIUPOBATH BBIBOJbIL;

OCYLIECTBJISITh NPSIMbIE U KOCBEHHBIE M3MEPEHHSI (PU3MUYECKUX BEIUYUH, MPU ITOM
BBIOMPATHh OMTHUMAIBHBINA CTIOCOO M3MEPEHUSI U MCTIOIB30BaTh U3BECTHBIC METOJIBI OIEHKH
IIOIPELIHOCTEN N3MEPEHN;

MCCTIEOBAaTh 3aBUCUMOCTH (U3MUECKUX BEIWYUH C WCIOJIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TIPU ’TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YJIHTATHI ITOTYYCHHOM
3aBUCUMOCTH (U3MUYECKUX BEJIIMYWH B BHJE TaONHI] W TpaduKOB, J€JIaTh BBIBOJBI IO
pe3yabTaTaM UCCIIEeI0BaHNUS,



coOI0/1aTh MpaBujia 0E30MacCHOTO TPy/Ja MPH MPOBEICHUM MCCIECIOBAaHUN B paMKax
y4eOHOT0 3KCIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM W MPOEKTHOM JESTEIBHOCTU C
HCIIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOUCTB U Ja00PATOPHOTO 000PYI0BAHUS;

pemath pacu€THBIC 3ajladyd C SBHO 3aJlaHHOM (DU3WYECKOM MOJENbIO, HCIOJIB3YS
¢dbu3nueckre 3aKOHBI W TPHUHIUIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJaud BBIOMpATh
(bu3MYECKYI0 MOJIEIIb, BHIICIATD (GU3NUYECKUE BETUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE JITS €€
pelIeHusl, MPOBOAUTH pacuy€Tbl M OLEHUBATh PEAJbHOCTh MOJYYEHHOIO 3HAuCHUs
(hU3NIECKOM BEITMYMHBI,

pelath KauyeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PacCyXJICHUU C OMOPOil HAa N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE
SBJICHUS;

UCIIOJIb30BaTh MpPH pEHIeHUH Y4eOHBIX 3aJa4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIINH U TIPEACTABICHUS yaeOHOU
U Hay4YHO-TIONMYJSIpHOW WH(OpMAalWW, TMOJYYCHHONM U3 pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIN3UPOBAThH MOTydaeMyr0 HHPOPMAIIHIO;

OOBSICHATh TPUHIUIBI JCHCTBHUS MAIWH, MPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3ianyaTh YCIOBHS X 0€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

OPUBOIUTH TPUMEPHl BKJIala POCCUHUCKUX U 3apyOexHBIX YUEHBIX-QU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHUS MO (PU3MKE B IMOBCEAHEBHOW MXU3HU JUIs
oOecnieueHus O€30MACHOCTH IMpH OOpalleHHuH C [pudbopaMuM U TEXHUYECKUMU
YCTpOMCTBaMM, [UIsl COXpPAHEHUS 3J0pPOBbS U COONIOACHHS HOPM SKOJIOTMYECKOIO
MOBE/ICHUS B OKPYXKalOIIeH cpee;

paboTaTh B IpyMIE C BBITOJHEHUEM Pa3INYHbIX COLMAJIBHBIX POJIEH, MJIaHUPOBATh
paboTy TPYMIIBI, PAlMOHATBHO PaCHpeesITh 00S3aHHOCTH U TUIAHUPOBATDH AESITEILHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJe€KBaTHO OIICHMBATHh BKJIAQJ KaXJOr0 M3 yYaCTHUKOB
TpyNIbl B PELIEHUE paccMaTprUBaeMOil MpoOIeMBbl.

Temamuueckoe niaHuposanue

Bo3moxHOCTH
No KoJa-Bo
HaumeHnoBaHue pa3iesioB/TemM HCI0JIb30BAHUS
n/n YacoB
20P
10 kaace 34

1 | ®u3uka 1 MeTOAbI HAYYHOI'O MMO3HAHMS
1.1 | ®usnka u METOBI HAYYHOIO IMO3HAHUS

2 | MexaHuka
2.1 | Kunemartuka
2.2 | Jlunamuka
2.3 | 3aKOHBI COXpAHEHHS B MEXAHUKE

3 | MoaekyasapHas GpU3HKa U TEPMOTUHAMUKA 13
3.1 | OCHOBBI MOJNEKYISIPHO-KUHETUUECKON TEOPHUHU https://resh.edu.ru
3.2 | OCHOBBI TEPMOJIMHAMUKHI 5 https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
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33 ArperaTHble COCTOSIHUS BeliecTBa. Da3oBbie 3 https://resh.edu.ru
IEPEXO/IbI
4 | DJIEeKTPOAMHAMMKA 11
4.1 | DneKTpocTaTuKa 5 https://resh.edu.ru
49 [TocTosiHHBIN AeKTpUUeCcKuil TOK. TOKH B 6 https://resh.edu.ru
Pa3IMYHBIX Cpenax
Bo3moxxHOCTH
Ne KoJu-Bo
/i HaumeHoBaHue pa3ienoB/TeM wacop | MCMOIB30BAHMS
0P
11 kaace 34
1 | DaexTpoamHamMuka 6
1.1 | MarauTHOE 1oJj1e. DIeKTPOMAarHuTHAS WHIYKITUS 6 https://resh.edu.ru
2 | KonebaHusi M BOJIHBI 12
2.1 | MexaHn4ecKkue 1 3J1€KTPOMarHUTHbIE KOJICOaHUs 4 https://resh.edu.ru
2.2 | MexaHW4ecKHUE U 3JI€KTPOMArHUTHbIE BOJHBI 3 https://resh.edu.ru
2.3 | Onruka 5 https://resh.edu.ru
OcHOBBI ClIeNNAILHOI Teopuu
3 2
oTHOCUTeAbHOCTH (1asiee — CTO)
3.1 | OCHOBHI cieUATIBLHON TEOPUU OTHOCUTEIHHOCTHU 2 https://resh.edu.ru
4 | KBantroBas pusuka 8
4.1 | DnemMeHTbl KBAHTOBOM OMTHKHU 3 https://resh.edu.ru
4.2 | Crpoenue atoma 2 https://resh.edu.ru
4.3 | AToMHOE A11po 3 https://resh.edu.ru
S | DjeMeHTHI ACTPOHOMMH U ACTPOPUIUKH 4
5.1 | DneMeHTbl aCTPOHOMUU U acTPODU3UKU 4 https://resh.edu.ru
6 | O6o0maloIIee MOBTOPEHNE 2
6.1 | Obobarolee MOBTOPEHUE 2 https://resh.edu.ru
Ioypounoe nranuposatue
10 KJIACC
e Ko1-Bo Bo3moxHOCTH
u/n Tema ypoka qacop [CNOJIB30BaHU
0P
®dwuszuka — Hayka o nmpupojie. Hayunsie MeTo b1
MO3HAHUS OKpY’Karomero mupa. Posb u mecto
1  ¢usuku B GopMUPOBAHUM COBPEMEHHOI HayYHON 1 https://resh.edu.ru
KapTHHBI MUPA, B IPAKTUIECKOH JIEATEIILHOCTH
NiOIS7
) Mexanndeckoe nBrxkeHne. OTHOCUTEIHLHOCTh 1 https://resh.edu.ru

MCEXaHHNYCCKOI'O ABHXKXCHU . HCpCMCHICHI/IC,




CKOpOCTb, yCKOpeHue. PaBHOMEpHOE
MPSAMOJIMHEUHOE IBUKECHUE

PaBHOYyCKOpEHHOE MPSIMOIMHENHOE ABUKEHHE.
CBoOosiHOE TIasieHne. Y CKOpeHue CBOOOHOTO
najenusi. KpuBonuneitnoe npuxeHue. JIBuxeHue
MaTepUaIbHONW TOYKHU IO OKPYKHOCTH

https://resh.edu.ru

[IpuHumn otHOCUTENBLHOCTH [ anunest.
Nuepuuanbabie cucremsl otcyeTa. [lepBblil 3aK0H
Herotona. Macca tena. Cuna. [Ipunuun
cynepno3uunu cuii. Bropoii 3akoH HerotoHa 11
MaTepUAIIbHOW TOYKH

https://resh.edu.ru

Tperuit 3axkoH HproTOHA 1151 MaTEPUATIBHBIX TOYEK.
3aKOH BCEMUPHOTO TAroTeHus. Cuia TSKECTH.
[TepBas kocMHUYECKasi CKOPOCTh

https://resh.edu.ru

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Cuna
tpenust. Koaddurment tpenus. Cuna
COMPOTHUBJICHUS IIPU JIBHXKEHUH TEJa B KUIKOCTH
WJIU Ta3e

https://resh.edu.ru

[ToctynaTenbHOE M BpalllaTeIbHOE JBUKEHUE
abcoroTHO TBEPAOTO Tena. MomeHT cuibl. [lneuo
CUJIBL. Y CIIOBHSI paBHOBECHS TBEPIOTO TEA

https://resh.edu.ru

Nmmynec MaTepruanibHON TOUKH, CUCTEMBI
MaTepUaNIbHBIX TOUEK. IMITyIbC CUJTBI. 3aKOH
COXpaHEHHS UMIYJIbCa. PEaKTUBHOE IBUKEHUE.
PaboTa u MmontHOCTH crutbl. Kunetndeckas sHeprust
MaTepuaabHOW Touku. Teopema 06 U3MeHEHUH
KMHETUYECKOW SHEPTUU

https://resh.edu.ru

IToreHumanbHas sHeprus. [loTeHnnanbHas sHEprus
yOpyro AeQOopMUPOBAHHON MPYKUHBI.
[ToTenunanbHas Heprus Tejaa BOIU3U MOBEPXHOCTU
3emun. [loTeHIMaNbHBIE U HETOTEHIMATIBHBIE CHIIBI.
CBsi3p paOOTHI HETIOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON 3HEPIUH CUCTEMBI TE.
3aKOH COXPAHEHUS MEXAHUYECKOW dJHEPTUH

https://resh.edu.ru

10

Jlabopatopnas pabota «VcciemoBanue cBI3U
paboThI CUJIBI C U3MEHEHHEM MEXaHHUUECKON
SHEPIUH TeJa Ha PUMEPE PACTSHKEHHS pE3UHOBOTO
xryTta». KonTposbHas paboTa 1o teme
«Kunemaruka. /[nHamMuka. 3aKOHBI COXpaHEHUS B
MEXAHUKE»

https://resh.edu.ru

11

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-
KWHETUYECKON Teopuu. BpoyHOBCKOE IBHKEHUE.
Huddysus. Xapakrep IBUKEHUS U B3aUMOICHCTBUSA
JyacTUIl BeuiecTBa. Moenu CTpOeHUs ra3os,
KHUJIKOCTEN W TBEPABIX TEN

https://resh.edu.ru




12

Macca monekyn. KonuuectBo BeliecTsa.
[TocTostnHas ABorazpo. TennoBoe paBHOBECHE.
Temnepatrypa u e€ nzmepenue. [llkana remnepatyp
Llenbcus

https://resh.edu.ru

13

Nneansubiii ra3 B MKT. OcHOBHOE ypaBHEHUE
MKT. AGcontoTHas TemMnepaTypa Kak Mepa CpeiHeu
KMHETUYECKOW SHEPTUU JBUKECHHS MOJIEKYJI.
YpaBuenue Menneneesa-Knaneipona

https://resh.edu.ru

14

3akoH JlanproHa. I'a3oBble 3akoHbI. M30mpoieccs B
U/I€aJIbHOM ra3e U UX rpauyeckoe MpeicTaBIeHue

https://resh.edu.ru

15

JlabopatopHas pabota «VccnenoBanue
3aBHCHMOCTH MEKy TTapaMeTpaMHu COCTOSTHHS
Pa3peKEHHOTO ra3ay

https://resh.edu.ru

16

BHyTpeHHs1s sHEpTUst TEpMOAMHAMUYECKOM
CUCTEMBI U cr1ocoObl e€ n3MeHnenus. KonuuecTro
TEIJIOTHI U paboTa. BHyTpeHHss sHeprus
OJIHOATOMHOTO MJI€aJIbHOTO Ta3a. Busl
TeIionepeaayn

https://resh.edu.ru

17

VY nenpHas TEMIOEMKOCTH BellecTBa. KomnuecTtBo
TEIJIOTHI IPU Teronepenaye. AnuadbaTHbIi
nporuecc. [lepBbiil 3aKOH TEPMOAUHAMUKU U €T0
IPUMEHEHUE K U30MpoLeccam

https://resh.edu.ru

18

HeoOpatumocTs nporieccoB B mpupoae. Bropoii
3aKoH TepmoauHaMuku [Ipuauun neucteust u KI1JI
TEIUIOBOW MAIIMHBI.

https://resh.edu.ru

19

[ukn Kapuo u ero KII. Dxonoruveckue
poOJIeMbl TEIIJIOIHEPTETUKU

https://resh.edu.ru

20

KonTponbhas pabota no teme «MonekynsapHas
¢usuka. OCHOBBI TEPMOAMHAMUKID)

https://resh.edu.ru

21

[TapooOpazoBanue u konaeHcauus. Vcnapenue u
kureHne. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIA)KHOCTh BO311yxa. HackllieHHbIM map

https://resh.edu.ru

22

TBépnoe Teno. Kpucramimueckue u amopgdHbie
Tena. AHM30TPOIUS CBOMCTB KpUCTAILIOB. Kuakue
Kkpuctamibl. CoBpeMeHHbIE MaTepUalbl

https://resh.edu.ru

23

[TnaBneHue u KpucTaM3anus. Y neabHas TerIoTa
miaBiaeHus. Cyomumanmsi. Y paBHEHHE TETIJIOBOTO
OajtaHca

https://resh.edu.ru

24

DnexTpuzanus Tell. DIeKTpuYecKuil 3apsaa. JBa
BU/JIA DJIEKTPUUECKUX 3apsiioB. [[poBoaHUKH,
OUDJIEKTPUKHU U TOTYTTPOBOAHUKH. 3aKOH
COXPaHEHMs NIEKTPUUECKOTro 3apsia

https://resh.edu.ru

25

BzaumopeiictBue 3apanoB. 3akoH Kymona.
To4deuyHbIN ICKTPUUYECKUN 3apsia. HanpsskEHHOCTh

https://resh.edu.ru




aneKkTpuyeckoro nojs. [IpuHuun cynepno3nnuu
AJEKTPUYECKUX Nosie. JIMHNM HANpsHKEHHOCTH

26

Pabota cuit aeKTpOCTaTUYECKOTrO MOJIS.
[Torenuman. Paznocts norenunanos. [IpoBoiHUKY 1
JTADJICKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.
JvanekTpruyeckas NpOHUIIAeMOCTh

https://resh.edu.ru

27

OnextpoémkocTs. KongeHcaTop DneKTpoEMKOCTh
IUIOCKOTO KOH/IEHCATOPa. DHEPIusl 3apsi’KEHHOTO
KOHJIEHCATOPA.

https://resh.edu.ru

28

JlaGopatopHas padota "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaropa". [TpuHmun
ACHCTBUS U IPUMEHEHNE KOHICHCATOPOB,
KOIUPOBAJIBHOTO amnmapara, CTpyHHOro IpuHTepa.
DJeKTpocTaTHUeCcKast 3allluTa. 3a3eMJICHIE
AIEKTPONIPUOOPOB

https://resh.edu.ru

29

DEKTPUUECKUI TOK, YCIOBHUS €r0 CYILIECTBOBAHMS.
IToctostnublid TOk. Cuna Toka. Hanpsbxkenue.
Conporusnenue. 3akoH OMa JJi y4acTKa Lenu.
[TocnenoBarenpHOE, MapallIeIbHOE, CMEIIAHHOE
COoeMHEHHe MPOBOTHUKOB. JIJabopaTopHas pabora
«M3ydyeHne CMEIIaHHOTIO COEAMHEHUS] PE3UCTOPOBY

https://resh.edu.ru

30

PaboTa 1 MOLITHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenua. 3akon Oma Jy1st TOJTHOM
(3aMKHYTOM) 251eKTprieckon nemnu. Kopotkoe
3ambIKkaHue. JlabopaTopHas padora «3mepenue
O/1C uctoyHmKa TOKa U €ro BHYTPECHHETO
COTIPOTHUBJICHUS

https://resh.edu.ru

31

DneKTpoHHAasi TPOBOJUMOCTH TBEPIBIX METAJIIOB.
3aBUCUMOCTH COMPOTHUBIICHUS] METAIIIOB OT
teMiiepaTypbl. CBepXIpOBOAUMOCTb.
DIIEKTpUUECKUM TOK B Bakyyme. CBOMCTBa
AJIIEKTPOHHBIX ITYYKOB

https://resh.edu.ru

32

[TonympoBOTHUKH, KX COOCTBEHHASI U TIPUMECHAs
npoBOAUMOCTh. CBOMCTBA p—n-IIepexoaa.
[TonynpoBOIHUKOBBIE TPUOOPHI. DIECKTPUUECKU
TOK B paCTBOpax M paciuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS AUCCOIUALNS. DIEKTPOIIU3

https://resh.edu.ru

33

DNeKTpUYeCKUil TOK B razax. CaMOCTOSITENbHBIN 1
HECAMOCTOSTENBHBIN paspsa. Monnus. [Inazma.
DnexTpuyeckre npudopsl U yCTPOMCTBA U UX
IpaKTU4YecKoe npuMeHeHue. [IpaBuiia TeXHuKH
0€301acHOCTH

https://resh.edu.ru

34

O6o0mmaronuii ypox « JIEKTPOINHAMHIKA

https://resh.edu.ru
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11 KITACC

Ne
n/n

Tema ypoka

KoJua-Bo
JacoB

Bo3moxHOCTH
HCIO0JIH30BAHUS
20P

ITocTOsIHHBIE MarHUTBI U UX B3aUMOJECHCTBHUE.
MarnutHoe nosue. BeKTop MaraHuTHOM UHAYKLIHH.
JIvHrM MarsUTHOM UHAYKIMHA. MarHuTHOE 10Je
IPOBOJHUKA ¢ TOKOM. OnbIT Dpcrena.
BzaumoelicTBre TPOBOJHUKOB C TOKOM

https://resh.edu.ru

JlabopaTtopHas pabota «3yyeHrne MarHuTHOro
MOJISE KATYILIKU C TOKOMY». JIeficTBre MAarHUTHOTO
0JIs1 Ha IPOBOAHUK ¢ TokoM. Cuiia Ammnepa.
JlaGopartopHas pabota «¥cciaenoBanue nerlcTBuUs
MOCTOSTHHOTO MAarHWTa Ha PaMKy C TOKOM)

https://resh.edu.ru

JleiicTBrE MarHUTHOTO MOJIA Ha ABWKYIYIOCS
3apspkeHHyto yactuily. Cuna Jlopenna. Padora
cuiibl JlopeHua. DneKkTpoMarHuTHas UHAYKIHUS.
[ToTok BekTOpa MarHUTHOM UHAYKIMH. D/]C
WHIYKUIWAH. 3aKOH 3JIEKTPOMAarHUTHON MHYKIUU
Qapanes

https://resh.edu.ru

JlabopaTtopHas pabota «VccnenoBanue siBICHUS
ANEKTPOMAarHUTHOM MHIyKIUW». HIYKTUBHOCTS.
SABnenue camonHaykuuu. 9JIC caMOMHIYKIIUH.
OHeprust MarHUTHOTO I10JIS1 KATYIIKU C TOKOM.
DIIEKTPOMAarHUTHOE I0JIE

https://resh.edu.ru

TexHuyeckue yCTporucTBa U X PUMEHEHUE:
IIOCTOSTHHBIE MAarHUTBHI, JJIEKTPOMArHUTHI,
AJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIMOHHAS [1€Yb

https://resh.edu.ru

KonTtposnbHas pabota no reme « MarHuTHOE Moie.
DNEeKTpOMAarHUTHAsI UH Y KIIHSI

https://resh.edu.ru

CB00OOIHBIE MEXaHUYECKHUE KOJIEOAHU.
["apmonndeckue kosebanus. Y paBHeHUE
rapMoHH4ecKux kojiebanuii. [IpeBparienue
sHepruu. JlabopaTopHas pabora «HMccnenoBanue
3aBUCUMOCTH MEpHUOJia MaJbIX KOJeOaHUM Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MAacChl Tpy3a»

https://resh.edu.ru

KoneGatenbublit konTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIEOaHUs B UEaTHHOM
KoJie0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXKTY
MEXAHUYECKUMHU U AJIEKTPOMArHUTHbIMU
kosieOanusmu. @opmyna ToMmcoHa. 3aKoH

https://resh.edu.ru




COXpaHEHUs YHEPTUHU B UJICATHHOM KOJIeOATETHHOM
KOHTYpE

[IpencraBienue 0 3aTyXaronMx KoJeOaHUsX.
Brinyx/1eHHbIE MEXaHUYECKUE KOJICOAHMS.
Pe3onaHc. BeIHYyXKI€HHbBIE 3JIEKTPOMAarHUTHbHIE
koJjiebanus. [lepemennbiit Tok. CUHYCOMTATBHBIN
MEPEMEHHBIN TOK. MOITHOCTH MEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JIEUCTBYIONIEE 3HAUCHUE CUJIBI
TOKA Y HANPSIKECHUS

https://resh.edu.ru

10

Tpancpopmarop. [IponsBoacTBo, nepegaya u
NMOTPEOJICHUE DIICKTPUIECKON dSHEPTUHU. Y CTPOUCTBO
Y IIPAKTUYECKOE TPUMEHEHUE DIEKTPUYECKOTO
3BOHKA, FT€HEpAaTOpa NEPEMEHHOIO TOKA, JIMHUI
3JIEKTpoIepenay. JKOJIOTMYECKUE PUCKHU TTPU
IIPOU3BOJICTBE IEKTpo3Heprun. Kynprypa
HCIOJIb30BaHUs 3JIEKTPOSHEPTUH B IIOBCEAHEBHOM
KA3HU

https://resh.edu.ru

11

MexaHnuecKre BOJIHBI, YCIOBHS pACHPOCTPAHEHHUS.
[Tepnon. CKOpOCTh pacpOCTpaHEHUS U JIJINHA
BOJIHBI. [loniepeunbie U MPOAOIIbHBIE BOJHBI. 3BYK.
CkopocTtsb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHA.
TemOp 3ByKa

https://resh.edu.ru

12

DNEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U
ckopocTb. [lIkana 31eKTpOMarHUTHBIX BOJIH.
[IpyuHIMIIBI paTUOCBSI3U U TeNeBUACHUS. Pa3BuTue
cpeAcTB cBsi3u. Pagmoniokarus

https://resh.edu.ru

13

KonTtpoabsHas padota «KonebaHus 1 BOJIHBI)

https://resh.edu.ru

14

[IpssMOnMHEHOE pacpOCTPAaHEHUE CBETA B
OJHOPOJHOM cpene. ToueyHbld HCTOYHUK CBETA.
JIyu cBeta. OTpakeHue cBeta. 3aKOHbI OTPAKEHUS
cBeta. [loctpoenre n300pakeHH B IIIIOCKOM
3epKaje

https://resh.edu.ru

15

[Ipenomiienue cBera. [lomHOE BHyTpEHHEE
oTpaxkeHue. lIpenenbHblil yroy moJHOTO
BHYTpEHHEro oTpaxkeHus. JlabopaTopHas pabora
«M3mepenne nokaszaTensi IPEJOMIICHHS CTEKIIA»

https://resh.edu.ru

16

JIunzsel. [TocTpoenne n3odpaxeHuii B TUH3E.
dopMysa TOHKOU JIMH3bL. Y BEIMUYCHUE JINH3BI.
JlabopaTopHas pabota «VccienoBanrue CBONCTB
M300PKEHUI B TMH3AX)

https://resh.edu.ru

17

Hucnepcus ceeta. CI0XKHBIN cOCcTaB OEII0T0 CBETA.
[{BeT. JTabopaTopHas pabora «Habmtonenue
nucrniepcuu cBetay. HTepdepenius ceera.
Judpakuums ceeta. Jludpakimonnas pemeTka

https://resh.edu.ru




18

[TonepeunocTs cBeTOBBIX BOJH. [lossipuzanus
cBeta. Onruyeckue NpudOpsl U yCTPOUCTBA U
YCJIOBHS UX O€30ITaCHOT0 MPHUMEHCHHS

https://resh.edu.ru

19

[ paHUIbl NPUMEHUMOCTH KJIACCUYECKON MEXAHHKHU.
[TocTynatel ciennaaibHOU TEOPUU
OTHOCUTENBHOCTU. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTHU. 3aMEIJIEHNE BPEMEHU U
COKpAIIEHUE IJINHBI

https://resh.edu.ru

20

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.
CBs13b Macchbl C SJHEPrUeH U UMITYJILCOM. DHEPIust
nokos. KonrponbsHas padorta «Ontrka. OCHOBBI
CIEIUAJIbHON TEOPUU OTHOCUTEIHHOCTH))

https://resh.edu.ru

21

®otonbl. Popmyna [lnanka. JHEpPrust U1 UMITYJIbC
dotona. OTkpeITHE U HccnenoBanue GhoTodrddexra.
Omneitel A. I'. Cronerosa

https://resh.edu.ru

22

3akoHbl (hoTorddekta. YpaBHeHUE DUHINITEHHA IS
dboroaddexra. «Kpacnas rpanuiay gotosrddexra.
Jasnenue ceera. OnwiTel I1. H. JIeGenena.
XUMHUYECKOE JICVICTBUE CBETA

https://resh.edu.ru

23

TexHUYeCcKre yCTPONUCTBA U MPAKTUYECKOE
npuMeHeHue: oTornemMeHT, HoToqaTIHK,
coJTHeYHas OaTapes, CBETOuO/ . Pemenne 3a1a4 mo
TeMe «DJIEMEHThI KBAHTOBOM ONTHUKI

https://resh.edu.ru

24

Mopnenbs aroma Tomcona. Oneitel Pesepdopaa mo
paccesHuto o-yacTull. [lmanerapHas Mmoznens aToma.
IToctynatel bopa

https://resh.edu.ru

25

W3nyuenue u nornouieHue (GOTOHOB MPH NEPEXOE
aToMa C OJTHOTO YPOBHs JHEPTMHU HaA Ipyrou. Bunasl
CIIEKTPOB. BonHOBBIE cBOMCTBA yacThll. BOJHBI 1€
bponsa. KoprycKyJIsspHO-BOJIHOBOM Ay JIU3M.
CHOHTaHHOE U BBIHYXJICHHOE U3JTyUCHHE

https://resh.edu.ru

26

OTtkpoiTHE pagroakTuBHOCTH. OnbITh Pesepdopaa
10 OTIPEJICIICHUIO COCTaBa PAJMOAKTHBHOTO
uzinyuyenus. CBolicTBa anbda-, 6eTa-, raMmma-
u3ydeHus. BiusiHue pagqnoakTHBHOCTH HA )KUBBIC
OpraHU3MBbI

https://resh.edu.ru

27

OTkppITHE POTOHA U HEUTpOHA. M30TOomBI. AJb(a-
pacnaj. DJIeKTPOHHbBIN U O3UTPOHHBIN OeTa-
pacnan. ['aMmMa-nu3nyueHue. DHEpIus CBS3U
HYKJIOHOB B spe. fnepHbie peakuuu. AnepHbin
peakrtop. [IpobiieMbl, MepCreKTUBBI, SKOJOTUYECKUE
aCIIEKTHI SIIEPHOW YHEPTrEeTUKHU

https://resh.edu.ru

28

OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
MeTo/1b1 HaOIIOIEHUS U PETUCTPALIUU

https://resh.edu.ru




AJIIEMEHTApHBIX YacThll. Kpyribli1 cTou
«DyHIaMEHTaIbHbIE B3AUMOJCUCTBUS. EAMHCTBO
(bU3UYECKON KapTHHBI MUPa

29

Bup 3Bé3nHoro ne6a. Co3Be3nus, spKue 3BE3HI,
IUIAHEThI, X BUAMMOE aBHKeHue. CojHeuHas
cuctema. Comanie. CoaHeuHasi aKTUBHOCTb.
Nctounuk snepruun CoJiHIa U 3BE3]]

https://resh.edu.ru

30

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU. 3BE3/bI
TJIaBHOM MOCJIEN0BATEIBHOCTH. BHyTpeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE TPEACTABICHHUS O
MIPOUCXOKIECHUH U 3BoJIroLMK COJIHLIA U 3BE3.
Mueunsii [1yte — Hama ["amaktuka. [lomoxxenue u
nemkenne Coiuna B ["anaktuke. ['amakTuky.
YEpHbie AbIPHI B APax rajJaKTUK

https://resh.edu.ru

31

Bcenennas. Pa3zoeranue ranaktuk. Teopus
bosbmioro B3peiBa. PennkroBoe n3iydyeHue.
Meraranaktuka. HepenieHabie mpoOiemMbl
aCTPOHOMUU

https://resh.edu.ru

32

KontponbHas pabota « 91eMEeHTHI aCTPOHOMUH U
acTPOPHU3UKI»

https://resh.edu.ru

33

O6o6maronuii ypok. Posib ¢pu3uku u acTpoOHOMUH B
DKOHOMHUYECKOU, TEXHOJOTUYECKOU, COIUATBHOU 1
ATUYECKOU cepax eaTeIbHOCTH YesioBeKa. Posib u
MeCTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MUpA

https://resh.edu.ru

34

Ob6o6maromuit ypok. Poib ¢pusndeckoii Teopuu B
dbopMHUpOBaHUU MIPEACTABICHUHN O PU3NYECKON
KapTuHe Mupa. Mecto ¢hu3ndecKoi KapTUHBI MUpPa B
o011eM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE

https://resh.edu.ru
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B ¢enepanbHbIX M pErHOHANBHBIX MPOLIEIYypax OLEHKH KauecTBa OOpa30BaHUS
UCIIOJIb3YETCsl MepeyeHb (KOAU(PUKATOp) paclpelleICHHbIX IO KJaccaMm IMpPOBEPSEMBIX
TpeOOBaHMM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI CPEHETO
00111ero 00pa3oBaHuUs U AJIEMEHTOB COJIepKaHUs Mo (PU3HKeE.

IIposepsemvle mpebosanus Kk pe3y1bmamam 0C80eHUss OCHOBHOU 00PA308amenbHOU

npozpammsl 10 (knacc)

Konx
MPOBEPSEMOTO
pe3yJibTara

[TpoBepsieMbie ITPeIMETHBIC PE3YJIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTenbHON TPOTrPAMMBI CPEAHETO O0IIEro 00pa3oBaHMs

10.1

JleMOHCTpUpOBaTh Ha MPUMEPAX POJIb U MECTO GU3HUKHU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOMU
TEXHUKU U TEXHOJOTUM, B MPAKTUUYECKON A TENbHOCTHU JIHOJEH

10.2

Y4YuTHIBaTh TPAHUIIBl MPUMEHEHHUSI U3YYCHHBIX (DM3MUECKUX MOJEICH:
MaTepuaibHas TOYKA, WHEpIMalIbHAs CHUCTeMa OTCuéra, aOCOJIFOTHO
TBEPIIOE TEIJIO, UACATBHBIN T'a3; MOJIETTN CTPOCHUS Ta30B, )KUIKOCTEH H
TBEPABIX TEJ, TOYCUHBIA ODIICKTPUUECKUH 3apsii - TMpPU PEHICHUU
bu3ngecKux 3aaa4

10.3

Pacno3naBate ¢usnueckue sBieHHs (MPOIECCh) U OOBIACHITH WX HA
OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOpHH
CTPOCHHs  BEIIECTBA U JJIEKTPOJUHAMUKHM: PABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOTHOE MaJICHUE TET,
JBUKEHHE TI0 OKPY>KHOCTH, UHEPLIUS, B3aUMOJEHCTBUE Tel; TUPPy3us,
OpOYHOBCKO€ JIBJKEHHME, CTPOCHHE KHUAKOCTEH M TBEPIBIX Tel,
u3MeHeHue oObEéMa TeNl MpU HarpeBaHUU (OXJAXKICHHH), TEIJIOBOE
paBHOBECHE, UCIApEHUE, KOHJACHCAlMs, IUIABJIEHUEe, KpUCTaLIM3allus,
KHUIIEHHE, BJIAXKHOCTh BO3/1YyXa, MOBBIIICHHWE [ABJICHHs Ta3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEK/y ITapaMeTpaMu COCTOSIHHUS
ra3a B MU30IpOIECCcax; dIEKTPU3ALIMS TeJl, B3aUMOICHCTBHE 3apsii0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKCHHE, MCIOJB3ysl (U3udecKue
BEJIMUMHBI: KOOpJIMHATA, MYyTh, MEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, UMIYJIbC Tejla, KUHETUYeCKas JHeprus,
NOTEHIMANbHAsT JHEPrus, MeXaHuuyeckas pabora, MeXaHUYyecKas
MOIIIHOCTD; MPHU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, WX OOO3HAYEHUS U EAUHUIIbI, HAXOIWUTh
(GbopMyJIbl, CBA3BIBAIOUINE JaHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJIUYMHAMU

10.5

OnuceIBaTh M3YUYEHHBIC TETUIOBHIE CBOMCTBA TEJ M TEIUIOBHIC SBIICHUSI,
UCTIONIB3ysl (U3MYECKUE BEIMYMHBI: JaBJICHUE Tas3a, TeMIeparypa,
CpemHsIsl KWHETUYECKash SHEPTHsl XaOTHYECKOTO JBMXKCHHS MOJIEKY,
CpPEIHEKBaIpaTUYHAsT CKOPOCTh MOJEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHSISI S)HEPrus, paboTa raza, Ko3(pPuIueHT moJe3HOro IeHCTBUS
TEMJIOBOTO JIBUTATENsI; TPU OMHCAHWUM TPABWIBHO TPAKTOBAThH
(GuU3MYECKUH CMBICT WCTOJB3yEMBIX BEJIMYMH, HUX OOO3HAYCHUS U
CIMHUIIbI, HAXOJIUTh (OPMYJIBI, CBA3BIBAIIINE JAHHYIO (DHU3HUECKYIO




BCJIMYMHY C APYTUMHU BCIMYHMHAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUYECKUE CBOMCTBA BEUIECTBA U
DJIEKTpUYECKUE  sABJIEHUS  (IIPOLECCHl), HCMONB3Yys  (U3HUECKUE
BEJINYVHBI: ANEKTPUYECKUI 3apsin, ANEKTPUYECKOE oJe,
HaINpsDKEHHOCTh  OJIS, NOTEHUMAJ, pPa3sHOCTh MOTEHUMAJIOB; IIPH
ONMCAaHUU TPABUIBHO TPAKTOBATh (DU3MUECKUI CMBICT HCIIOJb3YEMbIX
BEJIMYMH, HX OOO3HAUEHHMSs W EJAWHMIBI; YKa3plBaThb (POPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PM3MUECKYIO BEJIMUMHY C JPYTMMH BEJTUYHMHAMU

10.7

aHANMM3UPOBaTh (U3MYECKUE TIPOLECCHl W SBIICHUS, WCIIOIb3YS
(dbu3nYecKue 3aKOHbI U IPUHIIUIIBL: 3aKOH BCEMUPHOTO TsArotenus, I, Il u
IIT 3akonbl HbrOTOHA, 3aKOH COXpPAHEHNUSI MEXAHUYECKON SHEPTUU, 3aKOH
COXpAaHEHUS WMIIYJIbCA, MPUHIUI CYNEPHO3ULHMM CHJ, TPHUHIUI
pPaBHONPABUS  HMHEPLUHAIBHBIX CHCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpEIHEN KHWHETUYECKON JHEPruy TEIUIOBOTO JBMIKCHUS MOJIEKYI C
aOCOIOTHON TeMmepaTypoi, TMEepBBIA 3aKOH TEPMOJIWHAMUKH; 3aKOH
COXPaHEHMUS DIIEKTPUUYECKOro 3apsaa, 3akoH KyinoHa; npu 3ToM
pas3nuyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe
BBIPOKEHHE U YCIIOBHsI (TPAHUIIBI, 00JIACTH) MPUMEHHUMOCTH

10.8

OOBSICHATh OCHOBHBIC TPHUHIUIIBI JEHCTBUS MAIINH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBUS HUX 0€301acHOro
VICII0JIb30BaHUs B IIOBCEHEBHOM KU3HU

10.9

BBITIONHATE SKCMIEPUMEHTHI 110 MUCCIIEIOBAHUIO (PU3NIECKUX SBICHUN U
MIPOIIECCOB C HMCIIOJIB30BAHUEM TMPSMBIX U KOCBEHHBIX W3MEpPEHUI; Tpu
sToM (GopMyIHpoBaTh mpodjeMy (3amady) U THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOTO 000PYI0BaHHUS,
IIPOBOJIUTH OTBIT U (hOPMYTUPOBATH BHIBOJIBI

10.10

OcymecTBIATh MPSIMbIE U KOCBEHHBIC N3MEPEHUS (DU3NIECKUX BEINUNH;
IIPY STOM BBIOMPATHh OMTHUMAIBHBIN CTIOCOO M3MEPEHUS U UCIIOIh30BaTh
M3BECTHBIE METO/Ibl OLICHKH NOTPEIIHOCTEN N3MEPEHUN

10.11

HccnenoBarh 3aBUCMMOCTH  MEXAYy (GU3MUECKUMHU BEIMYMHAMH C
UCIIOJIb30BAaHUEM MPAMBIX H3MEPEHHUI; MPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUPOBATh pE3yJbTAaThl MOJYYEHHOM 3aBUCUMOCTH
bu3MYecKuX BEIMYMUH B BUJE TAaONHIl U TpadUKOB, AeNaTh BHIBOJbI O
pe3yabpTaTaM UCCIeI0BaHMUS

10.12

CobOmomaTh mpaBuia  0O€30MacHOTO  Tpyda TMpH  MPOBEACHUU
UCCIIC/IOBAaHUI B  paMKax y4eOHOro OKCHepUMEHTa, yd4eOHO-
WCCIICIOBATENILCKOM M TPOEKTHOW JEATEIFHOCTH C HCIOJIb30BAaHHEM
MU3MEPUTENBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYIOBAHHS

10.13

Pemats pacu€THble 3a7auu C SIBHO 3aJaHHOW (PU3NYECKOW MOJIEINbIO,
UCTIONB3Ysl (PM3MUECKHE 3aKOHBI W TPHUHLMIIBI; HAa OCHOBE aHaln3a
yCIJIOBUS 33714 BBIOUpPATh (PU3MUECKYIO MOJIENb, BBIIEIATh (PU3NUECKHE
BEJIMYMHBI U (HOPMYJbl, HEOOXOAUMBIE JUIsl €€ pEIIeHUs, IPOBOJUTH
pacyéThl ¥ OLIEHWBATH PEANbHOCTh MOJYUYEHHOTO 3HaYEHUs (PU3NYECKOM
BEJIMYUHBI

10.14

Pemars Ka4CCTBCHHBIC 3aJa4m. BBICTPpANBATH JJOTHYCCKH




HEMPOTUBOPEUYMBYIO LIETIOUKY PACCY>KJIECHUM C OMOpOW HAa M3YUYEHHbIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBICHUS

10.15

Wcnonp3oBaTh Ipu  peuieHUMM Yy4eOHbIX 3aJad  COBPEMEHHbBIE
UHPOPMAIIMOHHBIE TEXHOJIOTUM JUIsl TOUCKA, CTPYKTypHUPOBAaHUSA,
UHTEPIIPETallud M TPEACTaBICHUs y4eOHOM U Hay4HO-TOIMYJIAPHOU
uHbOpMaIluY, TOJYYEHHOW W3 Pa3IWYHBIX HCTOYHHMKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOJTYYAEMYI0 HH(OPMALIUIO

10.16

[TpuBoauTH TpUMEpHl BKJIaJa POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-
($U3UKOB B pa3BUTHE HAYKHU, OOBSCHEHUE MPOLECCOB OKPYIKAIOILIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpPETHUECKHE 3HAHUSA MO (U3UKE B IMOBCEAHEBHOU
YKU3HU JIJI oOecrieueHust 0€30MacHOCTH MpU 00pallleH!uu ¢ mpudopamMu u
TEXHMYECKHUMU yCTPOMCTBAMH, IS COXpPAHEHHs] 370pPOBbsl M|
COOJIFOICHHSI HOPM 9KOJIOTHYECKOTO TIOBE/ICHHUSI B OKPYXKAIOIIEeH cpeie

10.18

PabGoTtaTe B rpymnme C BBIMTOJTHEHHEM DPAa3IMYHBIX COIHMAIBHBIX POJIEH,
MJIAHUPOBATH PA0OTY TPYMIIBI, PAITMOHAIBHO PACIIPEACIIATH O0SI3aHHOCTH
U IJIAHUPOBATh JEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIUX, aJIeKBATHO
OIICHUBATh BKJIAQJ KaXIOTO U3 YYaCTHUKOB TPYMIbl B PEIICHHUE
paccMaTprBaeMOi MpoOIeMbl

IIposepsemvbie snemenmol cooepocanus (10 knacc)

Kon

Kon [IpoBepsiembie 37IEMEHTHI COAEPKaHUS
pazzena | mpoBepsIEeMOro
JJIEMEHTA

OU3MKA U METOAbI HAYYHOT'O ITO3HAHUA

1.1 ®usuka - Hayka O npupozae. Haydnele MeTOAabl NMO3HAHUS

OKpyKaromiero Mupa. Poiab sKcnepumMeHTa U TEOpUU B
poliecce MO3HaHUsI MPUPOJIbl. DKCIIEPUMEHT B (pU3uKe

1.2 MopenvpoBanue GpU3nYeCcKUx SBJICHUN U TiporieccoB. Hayunbie

runorespl. Dusuyeckne 3aKOHBI W TEOpHUH. [ paHMIIBI
IPUMEHUMOCTH puznyeckux 3aKOHOB. [TpuHIMD
cooTBeTcTBUs. Ponb u mecto Qusuku B (HOpMHUPOBAHHUH
COBPEMEHHOW HAYyYHOM KAapTHHBI MHPA, B IPAKTUYECKOU
NESITSIILHOCTH JIFOJEN

MEXAHHMKA

2.1

KMHEMATHKA

2.1.1 Mexaanueckoe nBrkeHne. OTHOCUTEILHOCTE MEXAHUYECKOTO

nBwxkeHus. Cucrema orcuéra. Tpaekropus

2.1.2 Ilepemernienue, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAs

CKOPOCTb) M YCKOPEHHE MaTEePUAIbHON TOYKHU, UX MPOEKIIUH Ha
ocu cuctembl koopauHat. ClOXEHHE NepeMEleHU U
CJI0KEHUE CKOPOCTEU

2.13 PaBHOMEpHOE M pPABHOYCKOPEHHOE  NPSIMOJIMHEHHOE

newkeHne. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,




YCKOPEHHMsI, IMMyTH U TEPEMEIICHUS] MATepUaIbHOM TOYKU OT
BpEMEHU

2.14

CBobOosiHOE TIajieHne. Y CKopeHue CBOOOHOTO NaeHHUs

2.1.5

KpuBonunennoe  aBwkeHue. PaBHOMEpHOE — IBH)KEHHE
MAaTEpUAIBHOW TOYKH II0 OKPYKHOCTH. YTIJIOBas CKOPOCTH,
JIMHEWHAas CKOpOCTb. ITepnon u 4acToTa.
L{eHTpOCTPEMUTENBLHOE YCKOPEHUE

2.1.6

TexHuueckue YCTPOﬁCTBaZ CIIMAOMETP, ABMIKCHUC CHApPAI0B,
LHCTIHBIC 1 pEMCHHBIC ITEPCAAYUn

2.1.7

[IpakTuyeckue paboThl. M3mMepeHne MrHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOIIEHUSI MEXIY IMyTAMH, TPOUIECHHBIMU
TEJIOM 3a TOCJIEIOBATEIIbHBIE PABHBIE NMPOMEXKYTKH BPEMEHU
IIPU PABHOYCKOPEHHOM JBWKEHHHM C HAa4yaJbHOM CKOPOCTHIO,
paBHOW Hymo. l3yueHne JBMKEHMS IIapuKa B BSI3KOHN
KUIKOCTU. V3yuyeHue  JABMKEHUS  Tena, OpOILEHHOTO
TOPHU30HTAIBHO

2.2

JIMHAMUKA

2.2.1

[Ipunuun  otHocutenbHOCTH [amuies. IlepBblii  3aKOH
HeroroHa. lHepupanbHbIe CUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHIun cyneprno3uiuu Cui

223

Broporn 3akoH HproTOHa [ MaTepuaibHOM TOYKU B
nnepunanbHoi cucteme orcuéta (MCO). Tperuii 3akoH
HpbroToHa J1si MaTepualibHbIX TOUEK

224

3akoH BcemupHOro Ttsarorenus. Cuna Tsoxectu. llepBas
KOCMU4ecKasi CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUJIa
Tpenust nokosi. Koadduument tpenus. Cuna conpoTuBIEHUs
pU JIBUJKEHUHU TeJIa B )KUIKOCTH WUJTU Ta3e

2.2.7

[locTynarenbHO€ M BpalllaTeIbHOE JIBHJKEHHE a0COJIIOTHO
TBEPJOIO TEJIA

2.2.8

MOMEHT cuJibl OTHOCUTENIBHO OcH BpaileHus. [lmeuo cuibl.
YcnoBust paBHoBecust TBEpAoro Tesna B UCO

229

TexHuyeckue  yCTpOMCTBA:  NOMIIMIIHWKH,  JBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTuyeckue paboThl. M3ydeHue naBuxkeHUs Opycka IO
HAKJIOHHOM IIJIOCKOCTH IIOJ JEHCTBUEM HECKOJBLKUX CHIIL.
HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIUX B
nedhopMupyeMolt TpY>KMHE U PE3UHOBOM oOpasie, OT
BeIMUUHBl uX jAedopmanuu. HccinenoBaHue — yCIOBHUM
pPAaBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHUSI

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

NmMmnynec maTepuanbHOM TOYKHM, CUCTEMBI MaTE€pPUAJIbHBIX
To4yeK. MIyJIbC CHIIBI M H3MEHEHHE UMITYJIbCA TENa

2.3.2

3akoH coxpaHeHus ummnyJsibca B MCO. PeakTUBHOE TBUKEHUE




233 PaboTa cuiibl

234 MOIIHOCTE CHIIBI

2.3.5 Kunernueckass sHEpruss MarepualbHOM TOYKH. Teopema o
KUHETUYECKOW YHEPTUU

2.3.6 [TorenumanbHas 3Heprus. lloTeHuManpHas 3HEPrus ynpyro
nedopMupoBaHHO TpyxkuHbL. [loTeHIManpHas SHEprus Tena
BOJIM3HU MOBEPXHOCTH 3eMIIU

2.3.7 [ToTeHManbHBIE M HENMOTEHLMAIbHbIE CUJIbL. CBsI3b padOTHI
HEMOTEHIMAIBHBIX CHUJI C U3BMEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUYECKON SHEpPTUn

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHHUecKHe yCTpOWCTBA: IBUIKEHHE PAKET, BOJOMET, Komep,
MPYKAHHBIN TACTOJIET

2.3.10 [IpakTueckue pabotel. M3yueHue cBsi3u CKOpOCTEH Ten MpH

Heynpyrom yaape. MccnenoBaHue cBsizu paOOThl CUIIBI C
M3MEHEHUEM MEXaHUYECKOM SHEPrUU Tella

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOAMHAMUKA
3.1 OCHOBbBI MOJIEKYJIAPHO-KMHETUYECKOU TEOPUU

3.1.1 OCHOBHBIE TOJIOKECHUSI MOJICKYJISIPHO-KMHETUUECKOW TEOPUH.
Bbpoynosckoe nBmxenue. Juddysus. Xapaktep ABMKEHUS U
B3aMMO/ICHCTBUS YACTHUIL BEIIECTBA

3.1.2 Mopnenn CTpoeHHsI Ta30B, >KMJIKOCTEHW M TBEPIABIX TEl U
00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJIEeH

3.13 Macca wmonexkyn. KonudectBo BemiectBa. I[locrosiHHas
ABoraapo

3.14 TerioBoe paBHOBecue. Temneparypa u e€ usmepenue. Illkana
temnepatyp Llenbcus

3.1.5 Monens UIE€AILHOTO rasa. OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHYECKON TEOPHUH UACAIBHOTO ra3a

3.1.6 AOcomroTHas TeMrepatypa Kak Mepa CpeIHe KMHETHYeCKOU
SHEPruM TEIJIOBOTO JIBM>KeHWsi vactul rasza. Illkana
temneparyp KenpBuHa

3.1.7 Ypasuenue Knanelipona - MengeneeBa. 3akoH JlabToHA

3.1.8 l'azoBeie 3akoHbl. WM3ompomecchl B HUACATBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TE€pPMa, H30X0pa,
n3zobapa

3.1.9 Texauueckue ycTpoicTBa: TEpMOMETpP, OaApOMETP

3.1.10 [Ipaktnueckue paboTel. M3mepeHume wacchl BoO3Ayxa B
KJIaCCHOM KOMHate. lccnemoBaHue 3aBUCHMOCTH  MEXKITY
rapaMeTpaMu COCTOSIHUSI Pa3pEKEHHOr0 ras3a

3.2 OCHOBBI TEPMO/IMHAMUKU

3.2.1 TepMonuHaMuueckass  cucTeMa.  BHYTpeHHsst  SHeprus
TEPMOJIMHAMHYECKON CUCTEMbI U CIOCOOBI €€ M3MEHEHUs

322 KomuuectBo Temnotel u pabota. BHyTpeHHsiss sHeprus

OJHOATOMHOI'O HACAJIBHOI'O I'a3a




323

Bunel tennonepenaud:  TEIIONPOBOAHOCTb, KOHBEKIIHS,
u3nydyeHne. TemnoéMKOCTh Tella. YAellbHas TEIUIOEMKOCTD
BellecTBa. Pacu€r koamyecTBa TEIUIOTHI IPU TEIJIONEPEaaAye

324 IlepBbIii 3aK0H TepMOIUHAMUKH. [ [pruMeHeHnEe TEPBOTO 3aK0HA
TEPMOJIMHAMUKH K M30IPOLIECCAM. ['padmueckas
WHTepHOpeTanus padoThl Ta3a

3.2.5 Tennoseie MamuHbl. [IpuHIMOBEL IEHCTBUS TENMIOBBIX MAILIKH.
[IpeoOpazoBanusi  SHEPrUM B  TEIUIOBBIX  MAalIMHAaX.
Koaddumument monesnoro neiicteus (nanee - K1) TeroBoi
mamuHbl. [{ukn Kapnao u ero KI1JI

3.2.6 Bropoii 3akon TepmoarHamukud. HeoOpatumMocTs nponeccon B
npupoze. TernaoBble ABUTATENH. DKOJIOTMUECKHE MPOOJIEeMbl
TEIJIOOHEPTETUKU

3.2.7 TexHHuecKue yCTpONCTBA: ABUTAaTENIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOIUIHHUK, KOHIUITMOHED

3.2.8 [Tpaktuueckue pabothl. Mi3zMepenue yienpHOl TeI0EMKOCTH

3.3 AT'PETATHBIE COCTOAHUMA BEHIECBA. ®A30BbBIE ITEPEXO/1bI

3.3.1 ITapooOpa3oBanue W KoHjeHcalus. Vcnapenue u KureHUe.
VYnaenbHas ~ Temnota  mapooOpa3oBaHMs.  3aBHUCHUMOCTH
TEeMIIepaTypbl KUMEHUSI OT AaBICHUS

332 AOCOIOTHasT W OTHOCUTENIbHAs  BJIAXXHOCTh  BO3ayXa.
Hacrpiennslii nap

333 Tépmoe Tteno. Kpucrammmueckue wu amopdHble Tena.
AHM30TPONIUS CBOWCTB KPUCTALIOB. JKMIKHE KPUCTAIUIBL
CoBpeMeHHbIE MaTepUalibl

334 [InaBnenue u KpucTaJM3anus. Y AeiabHas TEII0Ta MIaBICHUSI.
CyOnumanus

3.3.5 YpaBHEeHHUE TEIJIOBOTO OajaHca

3.3.6 TexHuueckre yCTpOMCTBA: TUTPOMETP U  ICHUXPOMETD,
KaJIOpUMETp,  TEXHOJIOTMM  TOJY4YEHUS  COBPEMEHHBIX
MarepuaioB, B TOM  4YHUCJIE€  HAaHOMAarepuajioB, U
HAaHOTEXHOJIOTUHU

3.3.7 [Tpaktuueckue paboThl. Mi3MepeHnue BIaXKHOCTH BO3IyXa

4 OJIEKTPOJIMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 ONeKTpu3almsl Tela. OJeKTpuueckuil 3apsan. JIBa Buna
AIEKTPUUECKHUX 3apsiJIOB

4.1.2 ITpOBOIHUKM, AUAIEKTPUKHU U TOJTYIPOBOAHUKHU

4.1.3 3aKOH COXpaHEHHMs AIEKTPUYECKOTO 3apsiaa

4.1.4 B3aumoneiictBue 3apsiioB. 3akod Kynona

4.1.5 Onextpuyeckoe nosie. HanpsykEHHOCTh IEKTPHUYECKOTO TMOJIS.
[TpuHIMI CYIEPIIO3ULIUH. JIuaun HaNPS)KEHHOCTH
AIEKTPUUECKOTO MOJIsi

4.1.6 PaboTa cun anextpocraruueckoro nosst. [lorenmman. PazHoctsb

IMOTCHIIMAJI0B




4.1.7

]IpOBOHHHKH U AUDJICKTPUKHU B IMOCTOAHHOM OJJICKTPHYCCKOM
ITOJIC. I[I/IC-)JICKTpI/I‘{CCKa}I IMPOHNIACMOCTD

4.1.8 DnekTpoéMKOCTh. KoHzieHcaTop. DJIEKTPOEMKOCTh IIOCKOIO
KOHJIEHCAaTOpa. DHEPrusl 3apsyKEHHOr0 KOHAeHcaTopa

4.1.9 TexHuyeckue  yCTpPOWCTBA:  DJIEKTPOCKON,  AJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3AIIHUTA, 3a3€MJICHUE 3JIEKTPONpPHOOPOB,
KOHJEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10 [IpakTuyeckne  pabotel.  V3MepeHue  IIEKTPOEMKOCTH

KOHACHCATOpAa

4.2

IIOCTOSIHHBIN RJIEKTPUYECKUN TOK. TOKH B PA3JIMYHbBIX

CPEJJAX

4.2.1 YcnoBus CylmecTBOBaHMS ITOCTOSTHHOTO 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IoCTOsSIHHBIN TOK

4.2.2 Hanpspxkenue. 3akon Oma Jij1s yyacTka [enu

423 DNEKTPUYECKOE COMPOTUBJICHUE. Y ACIBHOE COMPOTUBIICHHUE
BELIECTBA

424 [TocnenoBaTenbHOE, MapaJUIeIbHOE, CMEINIAHHOE COCIMHEHUE
IPOBOJHUKOB

4.2.5 Paborta snexrpuueckoro Toka. 3akoH /oy - JleHna

4.2.6 MOIIHOCTH ANEKTPUIECKOTO TOKA

4.2.7 anexkTpoABwkymas cwia (ganee - OJIC) u BHyTpeHHee
CONPOTHUBJICHUE HUCTOYHUKA TOKa. 3akoH Owma i MOJHOM
(3aMKHYTOI1) 2neKkTpudeckoi 1enu. KopoTkoe 3aMbIKkaHue

4.2.8 DJIEKTpOHHAs MPOBOJIUMOCTb TBEPABIX METaJJIOB.
3aBUCUMOCTbh COTNPOTHUBJICHUS METANIOB OT TEMIEPATYPHI.
CBepXIpoBOJUMOCTh

4.2.9 DJIEKTpUUECKU TOK B Bakyyme. (CBOWCTBAa 3JIEKTPOHHBIX
y4YKOB

4.2.10 [TomynpoBonuuku. CoOCTBEHHAs U MIPUMECHAsI IPOBOAUMOCTD
ITOJTYTIPOBOJHUKOB. CaoiicTBa p-n nepexona.
[TonynipoBOTHUKOBBIC TPUOOPHI

4.2.11 DNEKTPUYECKUA TOK B DBJIEKTPOJIMTAX. DJIEKTPOIUTHYECKAs
JUCCOLMAIMsl. DIEKTPOIIU3

4.2.12 OleKkTpuuecknuii TOok B razax. (CaMOCTOSITENIbHBIM U
HECaMOCTOSITEJIbHBIN pasps. Paznuunbie THUIIBI
CaMOCTOSTENbHOTO pa3psiaa. Monnus. [lnazma

4.2.13 TexHuyeckue yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHMKU  TOKA,  OJEKTpOHArpeBaTelIbHbIE  MPHUOOPHI,
AJIEKTPOOCBETUTEIILHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBJICHUS, BAKyYyMHBbIA  JUOJA, TEPMUCTOPHI U
(hOTOPE3UCTOPHI, MOJTYITPOBOTHUKOBBIN JHOI, TAIbBAHUKA

4.2.14 IIpakTuyeckue paboTel. M3yueHne cMenaHHOTO COCTUHEHUS

PE3UCTOPOB.
N3mepenne DJIC HCTOYHMKA TOKa M €ro BHYTPEHHEIO
conpotuBieHusi. Habmonenue saexkTposinsa




IIposepsiembie mpebosarus K pe3yibmamam 0C80eHUsi OCHOBHOU 00PA308aAMENbHOL

npoepammsl (11 knacc)

Konx
MPOBEPSEMOTO
pe3yJsbTaTa

[TpoBepsieMbie TPeIMETHBIC PE3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTenbHON TPOTrPAMMBI CPEAHETO 00IIEro 00pa3oBaHMs

11.1

JleMOHCTpHpOBaThH HA TPUMEPAX POJIb U MECTO PU3UKU B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPa, B DPa3BUTUU COBPEMEHHOU
TEXHUKA M TEXHOJOTHW, B IIPAKTUYECKOM JEATEIBbHOCTH JIOAEH,
LIEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KAPTUHBI MUPA

11.2

Y4uTHIBaTH rpaHuObl IPUMCHCHHA HM3YYCHHBIX (I)I/I?;I/I‘IGCKI/IX MOI[GJIGI‘/’Il
TOYCYHBIN G)JICKTpI/I‘ICCKI/Iﬁ 3apsana, dacpHasd MOACIIbL aTOMad, HYKJIIOHHAs
MOJECJIb aTOMHOI'O sApa IIPH pCIICHUHA (I)I/IBI/I‘{CCKI/IX 3ajJgaqd

11.3

Pacno3naBate ¢usnueckue sBieHHs (MPOIECCh) U OOBIACHITH WX HA
OCHOBE  3aKOHOB  OJJICKTPOJMHAMHUKH W  KBAHTOBOW  (DU3UKH:
AJIEKTpUYECKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XHUMHUUYECKOE,
MarHuTHOE JICHCTBUSA TOKa, B3aHMO/ICHCTBUE MarHuTOB,
AJIEKTPOMArHUTHAsT MHIYKLMS, JACHCTBHE MArHUTHOrO TOJI Ha
MPOBOJAHUK C TOKOM M JBWXKYIIMICSA 3apsll, 3JIEKTPOMArHUTHBIE
KOJeOaHWsi M BOJIHBI, MPSIMOJUHEHHOE PpACIPOCTPAHEHHE CBETA,
OTpakeHHe, MpesioMieHre, nHTephepeHns, TuPpaKkys 1 ToIspU3aIus
cBeTa, Aucnepcusi cBeta, Gotolrnextpuueckuii 3gpdext (pororddexr),
CBETOBO€ [IaBJICHHE, BO3HHWKHOBEHHME JIMHEMYATOro CIEKTpa aroma
BOJIOPOJIa, ECTECTBEHHAs U HCKYCCTBEHHAsl PAJUOAKTUBHO CTh

11.4

OnuchiBaTh  HM3YyYEHHBIE  CBOWCTBA  BEHIECTBA  (AJIIEKTPUUYECKHUE,
MarHuTHBbIE, ONTUYECKHUE, ANEKTPUUYECKYIO MIPOBOANUMOCTD
Pa3JIMUHBIXCPE) U DJIEKTPOMArHUTHBIC SABJICHUS (TIPOLIECCHI), UCTIONIb3YS
bu3MYecKue  BEIWYUHBI:  JJICKTPUYECKUN  3apsii, CHia  TOKa,
AIEKTPUUYECKOE HANIPSIKEHUE, SIIEKTPUUECKOE COTPOTUBIIEHUE, PA3HOCTD
noternuanos, JJIC, pabora Toka, MHAYKIIUS MarHUTHOTO TOJS, CHJIA
Awmnepa, cuna JlopeHlla, WHIYKTUBHOCTb KaTyLIKH, OHEPrus
ANIEKTPUYECKOTO ¥ MAarHUTHOTO MOJIeH, IEPUOo U 4acToTa KoJicOaHHM B
K0JIe0aTeIbHOM KOHTYPE, 3apsi/l U CHJIa TOKa B IPOLECCE TAPMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHuM, (POKYyCHOE pacCTOSHHE W OMNTHYECKas
CHUJIa JIMH3BI; PU ONMCAHUU MTPABUIILHO TPAKTOBATh (DU3NUECKUN CMBICT
UCIIOJB3YEMbIX BEJIUYWH, MX OOO3HAYEHUS U €JAWHUIILI; YKa3bIBaTh
dbopMyJibl, CBA3BIBAIOIINE JTaHHYIO (QU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMU

11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBLIC SABJICHUA W IIPOLCCCHI, UCIIOJIb3Ys
(I)I/IBI/I‘-ICCKI/Ie BCJIIMYMHBI: CKOPOCTb JJICKTPOMArHWTHBIX BOJIH, IAJIMHA
BOJIHBI M YacCTOTa CBCTA, OJHCPIUA U HMIIYJIbC (bOTOHa, nepuon
noJjrypaciiazia, SHEpIrusa CBA3U aTOMHBIX AACP, IIPHU OITMCAHUU ITPABUIIBHO
TPAaKTOBATb q)HSHqCCKHﬁ CMBICJI  MCIIOJIB3YEMBIX  BCIIMYHMH, HX
0003HAYCHUSA U CAWHMIIbI, YKA3bIBATh (I)OpMy.HBI, CBA3BIBAIOIIHMEC JAHHYIO




(bU3MYECKYI0 BETUUYUHY C JPYTMMHU BETUYMHAMU, BBIUMCISATH 3HAUCHUE
(bu3HYeCcKOl BEJIMYUHBI

11.6

AHanu3upoBaTh (PU3UYECKHE TPOLECCHl U  SIBICHUS, MCIONb3Ys
¢usznyeckue  3aKOHBl W OpUHOUIBL:  3akoH  OMa,  3aKOHBI
MOCJIEA0BATEIHHOIO U MAPAJUIETBHOTO COSTMHEHUS IPOBOTHUKOB, 3aKOH
JIxoyna - JleHma, 3aKOH DJJIEKTPOMarHWTHOM WHAYKLHH, 3aKOH
NPSIMOJIMHEMHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHHs CBETa,
3aKOHBI MIPEJIOMJICHUS CBETA, ypaBHEeHHE DiHIITeHHA 17151 poToaddexTa,
3aKOH COXpAHEHHs] JHEPIUH, 3aKOH COXpPAHEHHs HMITYyJIbCa, 3aKOH
COXPAHEHHUS HIIEKTPUUYECKOTO 3apsja, 3aKOH COXPAHEHHUS MacCOBOIO
qucia, MOocTylaTel bopa, 3aKOH pagMOaKTUBHOIO pacmaja; mpU 3TOM
pa3nuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKOe
BBIPQXEHHUE U YCJIOBUS (TPaHMIIbl, 00JIACTH) IPUMEHUMOCTH

11.7

Ol'[pC,Z[CJ'IHTI) HampaBJICHUEC BCKTOpa HWHAYKIHMWM MArdHuTHOI'O IIOJIA
IMPOBOJHHKA C TOKOM, CHJIbI AMHCpa " CHUJIbI HopeHua

11.8

CtpouTh U ONMUCKHIBATH U300pAKEHUE, CO37]aBAEMOE TNIOCKUM 3EPKajioM,
TOHKOM JIMH30M1

11.9

BBIMOTHATE 3KCIIEPUMEHTHI 110 UCCIIETOBAHUIO (DM3UYECKUX SIBICHUN H
MPOIIECCOB C HMCTOIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHM; TIPH
aToM (GopMyIHpoBaTh MpodjeMy (3amady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEAI0KEHHOTO 000PYI0BaHHUS,
IIPOBOJMTH OTBIT M JOPMYJIUPOBATH BHIBOIBI

11.10

OCYH_ICCTBJ'IHTI) IPpAMBIC U KOCBECHHBIC U3MCPCHH (1)H31/I‘{CCKI/IX BCJIIMYHUH,
IIpu 5TOM BBI6I/IpaTB OINITHMAJIBHBINA CII0CO0 HN3MCPCHUA U MCII0JIb30BATh
N3BCCTHBIC MCTOABI OIICHKH HOFp@HIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIWYHH C HCIOJIb30BAHUEM
OPSAMBIX ~ U3MEPEHUM; IPU OTOM  KOHCTPYHPOBATh  YCTaHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBHUCHUMOCTH (DU3HMUECKHX
BEJIMYMH B BUJE TaONHIl U TpadUKOB, JAeaTh BBIBOJBI MO pe3yjibTaTaM
VCCIICIOBAHMS

11.12

CobOmomarb  mpaBwia  0e30MacHOro  TpyAa TpU  NPOBEJIECHUU
UCCJIENOBAHUM B  paMKax ydeOHOro HSKCHEpUMEHTa, y4eOHo-
UCCJIEIOBATENICKOW U MPOEKTHOM JNESITeIbHOCTH C HCIOJIb30BAHUEM
M3MEpPUTEIbHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0BaHUS

11.13

Pemats pacuéTHble 3a7auu C SIBHO 3aJaHHOW (PU3NYECKOW MOJIEINbIO,
UCTIIONB3Ysl (DU3MUECKHE 3aKOHBI W NPHUHLMIIBI; HAa OCHOBE aHAln3a
yCIIOBUS 3371a4i BBIOUPATh (PU3MUECKYIO MO/JIENb, BBIICTATH (PU3NUECKIE
BEJIMYMHBI U (HOPMYJbI, HEOOXOAUMBIE ISl €€ pEIIeHUs, MPOBOAUTH
pacuéThl ¥ OLIEHUBATH PEATBHOCTH MOMYUYEHHOTO 3HAaYeHUs (PU3NYECKOM
BEJIMYMHBI

11.14

Pemiatp KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCY>KJIEHUN C OMOpOW HAa M3YUYEHHbIE
3aKOHbBI, 3AKOHOMEPHOCTH M (PU3UUYECKUE SIBICHUS

11.15

Hcnonb3oBaTh MNpu  peumieHuHW  y4eOHbIX  3aJlad  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTMM JJIS TOUCKA, CTPYKTYpPUPOBAHMS,
WHTEPIPETAIMA W TPEJCTABICHUS YYeOHONW W Hay4YHO-TOMYJISIPHOU




uH(popMaIuU, TOJYYEHHOW M3 Pa3IUYHBbIX MCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJYyYaeMy0 HHPOPMALIKIO

11.16

OOBSICHATh TPUHLMIBI JEHCTBUS MAaIIUH, MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pPa3inuyaTh YCIOBUS HMX O€30MacHOr0 WCIOJIb30BaHUS B
MOBCEITHEBHOU KU3HU

11.17

[TpuBoauTH TpUMEpPHl BKJIaJa POCCUHUCKUX H 3apyOekKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp30BaTh TEOpPETHUECKHE 3HAHHUA MO (PU3UKE B IMOBCEAHEBHOU
YKU3HU JIJI oOecrieueHust 0€30MacHOCTH MpU 00pallieH!uu ¢ mpudopamMu u
TEXHMYECKHUMU  yCTPOMCTBAMH, I COXPAHEHHs] 370pPOBbsl W
COOJIIOCHMSI HOPM KOJIOTHUYECKOTO TIOBEICHHUSI B OKPYXKAIOIIeH cpeie

11.19

PaGotare B rpymnmne ¢ BBIIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PALIMOHAIBHO PaCIpEAeNiaTh 00s13aHHOCTH
Y IUIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aCKBATHO

OIICHMBATh BKJIAQJ KaXJIOTO U3 YYaCTHUKOB TPYMIbl B PEIICHHUE
paccMaTpuBaeMOM ITPoOJIeMbI

IIposepsemvbie snemenmol cooepoicanus (11 knacc)

Kon Kon [IpoBepsieMbie 2JIEMEHTBI COAEPKaHUS
pazzena | mpoBepsieMOro
pJIEMEHTA
4 OJIEKTPOJIMHAMUNKA
4.3 MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA S MHA YKL

4.3.1 [ToctostHHBIE ~ MarHuThl. B3auMoOJelWCcTBHE  MOCTOSIHHBIX
MarHuTOB

43.2 MarnutHoe noJsie. Bektop MarHuTHOM MHAYKUMH. [IpuHIM
cyneprno3utiu. JluHum wmaruutHOM wuHAYKIUU. KapTtuna
JMHUN MarHUTHOW MHIYKIMU MOJISI MOCTOSIHHBIX MAarHUTOB

433 MarsuTHO€e noJjie NpoBOJHUKA ¢ TOKOM. KapThHa TuHuN momis
JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBIEBOTO
IPOBOJHUKA, KaTymku ¢ TokoM. OmneiT  Opcrena.
B3aumoericTBre TPOBOJHUKOB C TOKOM

434 Cuna Amriepa, €€ MOJyJIb U HallpaBJIEHUE

4.3.5 Cuna Jlopenma, €€ MOaydb W HampaBjieHUE. JIBUKEHHE
3apSOKEHHOM 4YacTHIbl B OJHOPOJHOM MAarHUTHOM TIOJIE.
Pa6ora cuiel JIopeniia

4.3.6 SIBJIeHUE PJIEKTPOMArHUTHON MHIYKIIUH

4.3.7 IToTOK BeKTOpa MarHUTHON MHIYKIIUH

4.3.8 OJC wuHaykumu. 3aKOH 3JIEKTPOMArHUTHOM  HWHAYKLHMH
dapajes

439 Buxpesoe snektpuueckoe mnose. OIJC uHAYKUUM B
IPOBOJIHUKE, JBMXKYIIEMCS TMOCTYNaTeNbHO B OJIHOPOJHOM




MAarHMTHOM IIOJIC

4.3.10 ITpaBuno Jlenua

43.11 NHIyKTUBHOCTS. SIBienue CaMOUHIYKIIUH. DJIC
CaMOUHYKIUU

4.3.12 DHeprusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM

4.3.13 DNEeKTPOMAarHUuTHOE 10JIE

4.3.14 TexHuueckue yCTPOMCTBA: MOCTOSIHHBIE MAarHMThlI,
AIIEKTPOMATHUTHI, AJIEKTPOJBUTATEND, YCKOPHUTENU
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS MeYb

4.3.15 [Ipaktrueckue paboThl. MI3ydeHrne MarHuTHOTO MOJIst KaTYIIKH

¢ TokOoM. MccnenoBanue neicTBUs NOCTOSHHOTO MAarHuWTa Ha
paMKy ¢ TOkoM. McciienoBaHue sIBICHHS 3JIEKTPOMATHUTHOU

VHAYKIUH
5 KOJIEBAHU A 11 BOJIHBI
5.1 MEXAHUYECKUE 1N DJIEKTPOMAI'HUTHBIE KOJIEBAHU S

5.1.1

KonebarensHas cucrema. CBoOOIHBIE KOJIEOAHUS.
["apMmonmnyeckue koneOanus. [lepuon, yacTora, aMIuIUTyaa |
daza konebaHui

5.12

[Tpy>XKMHHBIN MAasSTHUK. MaTteMaTUUECKUN MassTHUK

5.13

VYpaBHeHue rapMoHWYECKUX KoseOaHuii. Kunemarndeckoe u
JUHAMUAYECKOE OMHMCAHNE KOJIEOATETLHOTO IBMKCHHUS

5.14

[IpeBpalieHre SHEPrUd NpPH TAPMOHUYECKHX KOJICOAHUSX.
CBsi3p aMIUITUTYZIBI KOJICOAHWUN WMCXOMHOW BEJIMYHMHBI C
aAMILIATYIaMHU Kosie0aHuil €€ CKOPOCTH M YCKOPEHUs

5.1.5

Konebarenbubiii  koHTyp. CBOOOJHBIE AJIEKTPOMATHUTHBIE
KOJIeOaHMS B UI€AIbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS
MEKY MEXaHUYECKUMH U AIEKTPOMAarHUTHBIMU
koJiebanusiMu. Popmyna TomcoHa

5.1.6

3aKOH COXpAaHEHHsSI PHEPTHH B HACATBHOM KOJI€OAaTeIThHOM
KOHTYpE

5.1.7

BeiHyXIeHHBIE ~ MEXaHWYecKne  KoyieOaHus.  Pe3oHaHC.
Pe3onancHas kpuBas. BBIHYXICHHBIC 3JICKTPOMArHUTHBIC
KOJIeOaHMs.

5.1.8

ITepemenHbI TOK. CHHYCOUTAJIbHBIN NTEPEMEHHBIN TOK.

5.1.9

MouHOCTh INEPEMECHHOIO TOKa. AMHJII/ITy,IIHOG u
I[CﬁCTBYI—OHICC S3HAUYCHHUC CWJIbI TOKA M HAIPAKCHUSA

5.1.10

Tpanchopmarop. I[IpousBoacTBo, mepenaya M moTpedIeHHE
AIIEKTPUYECKOW HSHEPruu. OKOJOTMYECKUE PHUCKU TIpU
IIPOU3BOACTBE AIEKTPUYECKOU DHEPIUH. Kynberypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad, >SIEKTpHUUECKU
3BOHOK, JIMHUU JIEKTponepeaay

5.1.12

HpaKTI/I‘{CCKI/IC pa6OTBI. HCCJICI[OB&HI/IC 3aBHUCUMOCTHU IIE€pUOJa
MaJIbIX KOJEeOaHUH I'py3a Ha HUTU OT IJIMHBI HUTH W MACChI
rpy3a. HCCHCI{OB&HI/IC NEPEMCHHOIO TOKAa B ILIOCIH M3




MOCJIEIOBATEIBHO COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U
pesucropa

5.2 MEXAHUYECKHUE 1 3JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 Mexannyeckre BOJIHBI, YCJIOBUA pacrnpoctpanenus. [lepuon.
CkopocTh pacnpocTpaHEHUs U JITMHA BOJHEL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

522 WuTtepdepenius u nudpaxims MEXaHUIeCKUX BOJIH

523 3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. BeicoTa TOHA.
TemOp 3ByKa

524 DJIEKTPOMArHUTHBIE BOJIHBI. YcnoBus W3JTYyYCHUS
AJIIEKTPOMArHUTHBIX BOJIH. B3auMHast opueHTanus BeKTopoB E,
B ¥ 1 B 31€KTPOMarHuTHOM BOJIHE B BAKYyMeE

5.2.5 CaoiicTBa AIIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHUE,
nperoMiieHue, MoJsipu3anus, Judpaxkius, UHTepPEpEeHIIUs.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH

5.2.6 [xana ANEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7 [TpyHUMIIBI PAaIMOCBI3U W TEJIEBUACHUS. Paamonokaunus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeJibl

5.2.8 TexHuyeckue yCTpPOWCTBA: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
yJIbTPa3ByKOBas AUArHOCTUKA B TEXHHUKE U MEJUIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neun

53 OIITUKA

5.3.1 [IpssMOnMHEHOE PACIPOCTPAHEHNWE CBETA B OJHOPOJHOU
cpene. Jlyu cBera

5.3.2 OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenue
M300paKEHH B MJIOCKOM 3epKaJie

533 [IpenomsieHne  cBeTa. 3aKOHbBI  MOPEJIOMIJIEHUS  CBETA.
AOCOJIIOTHBIN MMOKA3aTENb MPETOMIICHHUS

534 [TonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIi yro MmoaHoro
BHYTPEHHETO OTPAKECHUS

5.3.5 Jucniepcust ceta. CiioKHBIN cocTaB 0eoro cBeta. [ser

5.3.6 ColOuparomue W paccewBarollve JUH3bL. TOHKas JIMH3A.
@OKYyCHOE pPACCTOSIHUE M ONTHYECKAas CHUJIa TOHKOW JIMH3BI.
[TocTpoenue n300pakeHnii B COOMPAIOIIUX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOW JIMH3BI. YBEJIWYCHHUE, aBacMOeE
JIMH30H

5.3.7 [Ipenenbl IPUMEHUMOCTH T€OMETPUYECKON ONITUKU

5.3.8 Wutepdepenmust ceera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBUS
HaOTFOICHUS MaKCHMYMOB u MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTWHE OT JABYX  CHH(aA3HBIX
KOT€pPEHTHBIX HICTOUHUKOB

5.39 Hudpaxuus cBera. Audpaknuonnas pemérka. YcloBue

HAOMIOZIGHUS]  TJaBHBIX ~ MakCMMyMOB  MpU  NaJCHUH
MOHOXPOMAaTHUYECKOT0 CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY




5.3.10

HOJIHpI/IBaHI/IH CBCTAa

5.3.11 TexHuueckue ycTpoWcTBa: OYKM, Jyna, QoToamnmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOJISIPOUT

5.3.12 [IpakTueckue paboTHI. N3mepenue noKa3arens

npenomiieHusi. MccnenoBaHue CBOWCTB H300paKeHH B
nuH3ax. Habmonenue aucnepcuu cBeTa

6 DJIEMEHTHI CITELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTH
6.1 ['paHvipl  OPUMEHUMOCTHM  KJIACCHUYECKOM  MEXAHUKH.
[locTynaTel TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH
MOZYJII  CKOPOCTM  CB€Ta B  BaKyyme, NIPUHLUII
OTHOCUTEIBHOCTU DWHINTEIHA
6.2 OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTHU. 3aME/JICHUE BPEMEHU U
COKpAIICHHUE JIJTUHBI
6.3 DHeprusi 1 UMIYJIbC CBOOOTHOMN YaCTHUIIBI
6.4 CBsI3p MacChl C SHEPTUEH U UMITYJIbCOM CBOOOHON YaCTHUIIBI.
DHeprusi Nokosi CBOOOIHOM YaCTHUIIbI
7 KBAHTOBAA ®U3MKA
7.1 DJIEMEHTHI KBAHTOBOM OIITUKH
7.1.1 ®otonbl. ®opmyna Ilmanka cBsizu sHepruu (HOTOHA C €ro
4acTOTOW. DHEPTUs U UMIYJIbC POTOHA
7.1.2 OtkpeiTe U uccnenoBanue Qoroadpdexra. Onmbiter A.T.
Cronerosa. 3akoHsl poTodddhexTa
7.1.3 VYpaBuenne OitHmredina ans  ¢oTtosddekra. "Kpachas
rpanuna” ¢poroddgdexra
7.1.4 JlaBnenue ceera. OnwiTel I1.H. JleOenena
7.1.5 XUMHUYEeCcKOe NeNCTBUE CBETA
7.1.6 Texuunueckue ycrpoiicTBa: (GOTORNIEMEHT, (HOTOJATUHK,
COJIHEYHas OaTapesi, CBEeTOIUO
7.2 CTPOEHHME ATOMA
7.2.1 Mopens aroma Tomcona. Ombsitei  Pesepdopna mo
MCCIICAOBAHUIO CTPOECHUS atoMa. [InaHerapHas Mozienb aroMa
7.2.2 [Toctynatel bopa. M3nydyenue u mormomeHue (HOTOHOB MpHU
MepEXO0/I€ aTOMa C OJHOTO YPOBHS SHEPTHH HA ApYyroil. Buasl
criekTpoB. CHEKTp YPOBHEN SHEPTUM ATOMA BOAOPOAA
7.2.3 BonHoBele  cBoiicTBa yactul. Boanel  ge  bpoidis.
KopmyckynsipHo-BoIHOBOM nyanu3Mm. Judpakius 31eKTpoOHOB
Ha KpUCTaJIax
7.2.4 CHOHTaHHOE M BBIHY)KJICHHOE H3Jy4€HUE. YCTPOHCTBO H
IPUHITUT paOOTHI Ja3epa
7.2.5 Texaunueckne YCTPOWCTBA: CIIEKTPaJIbHbIN aHAIU3
(ciexTpockoI), a3ep, KBAHTOBbIN KOMIIBIOTEP
7.2.6 [IpakTrueckue padotel. HabsrogeHre TuHeHyaToro CneKkTpa
7.3 ATOMHOE AP0
7.3.1 ‘ MeToapl HAOIIOACHNS M PETUCTPAIMH YJIEMEHTAPHBIX YACTHII




7.3.2

OtkpeiTHe paguoakTuBHOCTU. OmnbiThl  Pesepdopna mo
OMpENEICHUI0  COCTaBa  PAaJUOAKTUBHOIO  H3IIyUYECHHS.
CpoiictBa anbda-, Oera-, ramMma-uzinydeHus. BuusHue
PAAMOAKTUBHOCTHU Ha >KMBBIE OPTaHU3MBI

7.3.3

OTkpeITHE NMPOTOHA M HEWTpoHa. HykioHHas Moxenb sapa
[eitzenOepra - MiBanenko. 3apsn siapa. MaccoBoe 9ucio sjpa.
N30T0nbI

7.3.4

Anbda-pacnaa. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacmaj.
["amMa-u3nydenue. 3aKOH paJuOaKTHBHOIO paclaja

7.3.5

DHeprusi CBsi3u HYKJIOHOB B sipe. SAnepubie cuibl. [dedext
MacCHhI siipa

7.3.6

S nepHble peakuuu. /leneHne U CUHTES sIAep

7.3.7

Anepueiii peakrop. Tepmosimepnsiii cuate3. I[IpobreMbr u
MEPCIEKTUBBI SIACPHONU YHEPTETUKU. JKOJIOTHUECKUE aCIEKThI
SIAEPHOM DHEPrEeTUKHU

7.3.8

DneMeHTapHbIe YaCTULBI. OTtkpbITHE MO3UTPOHA.
PyHIaMEHTAJIBbHBIE B3aUMOICUCTBUS

7.3.9

TexHuueckue yCTpOWCTBa: HO3UMETpP, Kamepa Buibcona,
SJICPHBIN peakTop, aToMHas OomMOa

7.3.10

[TpakTraeckune pabotel. MccnemoBanue TpekoB vactuil (IO
roTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPO®U3UKN

8.1

Bun 38é3aH0T0 HeOa. Co3BE3aus, ipKUe 3BE3BI, TIIIAHETHI, UX
BUJIMIMOE JBHKCHHE

8.2

Conneunas cucrema. I[lnanersl 3emHoil rpymnmbl. [linanersi-
TMTaHThl U UX CIIyTHHMKH, KapJIMKOBBIC ITUIAHETHI. Maible Tena
ConHeuHOM CUCTEMBI

8.3

Conniie, dorochepa u armocdepa. ConHedHass aKTUBHOCTh

8.4

Nctounuk sneprun CoJiHIa 1 3BE3]]

8.5

3BE3/bI, UX OCHOBHBIE XaPAKTEPUCTUKHU: MAcCCa, CBETUMOCTb,
paauyc, TemmepaTrypa, UX B3auMOCBs3b. [[uarpamma
"CleKTpadbHBIA KJIacC - CBETUMOCTh". 3BE3Ibl TJIABHOMN
IIOCJIEIOBATSIBHOCTH. 3aBHCHUMOCTh ''Macca - CBETHMOCTH"
JUTS 3BE3]1 TJIIaBHOM ITOCJIEOBATEILHOCTH

8.6

BuyTtpennee ctpoenue 38€31. COBpeMEHHbIE TPEICTABICHUS O
MPOUCXOXKICHUH 1 3BoIoLMU COoJHIA U 3BE3/. DTabl KU3HU
3BE3

8.7

Mueunsiii I[IyTe - Hama ["amaktuka. CnupanbHasi CTPYKTypa
["anmakTuky, pacnpeneneHue 3B€31, ra3a u nbuid. [lonoxenue u
newkenne Comuna B [Namaktuke. [lmockas m cdepuueckas
noacucTeMsl ['anakTuku

8.8

Tunbl ramakTuk. Pagnoranakruky u kBaszapel. YEpHbIE IbIPHI B
SPAX TATAKTUK

8.9

Bcenennas. Pacmmpenue Bceenennoit. 3akon  Xa00:a.
Pazberanue ramaktuk. Bo3pacT u panguyc BeenenHoi, Teopust




bonbmioro  B3pbiBa. Moaens  "ropsiuerr  Bcenennon'.

PenukroBoe H3JTYyUYCHHUC

8.10

Macmrabnas  cTpykTypa  BceneHHOM.
Hepeménnsie mpoOieMbl aCTPOHOMHUH

MertaramakTuka.

Yuebno-memoouuecrkoe obecneuenue oopazosamenvbHozo npoyecca

1. Msaxumes I'. 4., ByxoBues b.b., Corckuit H.H. non penakiueit [lapdhentreBoit H.A.
«Duzukay, yuebnuk 10 knacc.
2. Msikuiues I'. 4., byxosues b.b., Yapyrun B.M. nox penakiuueii [Tapdentoenoii H.A.
«Dusuka», yuebnuk 11 knacc.




