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IHHOACHUTEJIBHAA 3AIIUCKA

[TporpamMma 1o ¢u3uke 6a30BOr0 ypoBHSI Ha YPOBHE CpPEIHETo 0o0IIero oopazoBaHus pa3paboTaHa
Ha OCHOBE TOJIOKEHUH U TpeOOBaHUM K pe3ylibTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MIPOrPaMMBI,
npencrasieHHbix B @I'OC COO, a takxke ¢ yuérom QenepanbHoil pabodelt mporpaMMbl BOCIUTAHUS U
KOHIENIMK TpenoaaBaHus yuyeOHoro mpenMera «®Pusnka» B 00pa3oBaTEIbHBIX OpraHU3AIUIX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Copep:xanue mnporpamMMmbl 1o (U3HMKE HaMpaBIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAY4HOI
KapTUHBI Mupa odydatoumxcst 10—11 kmaccoB npu oOyueHnn ux ¢u3uKe Ha 0a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JICITEIbHOCTHOTO Mojxoja. [Iporpamma no ¢usuke coorercTtByeT TpeboBanmsim GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U METalpEIMETHBIM pe3ysbTaTaM OOYYEHMs, a TaKxkKe
YUUTHIBAET HEOOXOJIMMOCTh peaM3allud MEXIPEAMETHBIX CBsI3ed (U3UKU C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMH MIpeIMeTaMu. B Hell ornpenenstoTcss OCHOBHbIE LIENH U3y4eHHs (PU3MKH Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, IUIAHUPYEMble pE3yJlbTaThl OCBOEHUS Kypca (HU3UKU: JIMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHBIC (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3uke BKIIOYAET:

IUTAaHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca PU3UKHU Ha 0230BOM YPOBHE, B TOM YMCJIE IIPEIMETHbBIE

PE3yNbTaTHI 110 To1aM 00yUeHUS;

coziep;kanue yueOHoro npeamera «dusuka» 1no rogam o0y4eHuUs.

Odu3uka Kak Hayka O HauOonee OOIIMX 3aKOHAX MPUPOIBI, BBICTYMAas B KayecTBE y4eOHOTO
IpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CHUCTEMY 3HAaHMM 00 OKpYXKAlOIIEM MHUDE.
[IxonpHBIA Kypc (GU3UKH — CHCTEMOOOPA3YIOIIMK JUIsi €CTeCTBEHHO-HAYYHBIX Y4YeOHBIX MPEIMETOB,
MMOCKOJIBKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB M SIBJICHUH, U3y4YaeMbIX XUMHUEH, OMOJIOTHEH,
¢busnueckoii reorpadueil u acrponomueil. Mcrnonb3oBanre U akTUBHOE MPUMEHEHHE (PU3NUECKUX 3HAHUN
OTIpeNIeNIIeT XapaKTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B cdepe SHEpPreTHKH, TpPaHCIOpTa,
OCBOCHMSI KOCMOCA, IOJIyYEHHs] HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBaMU W Jpyrux. M3yueHue
(U3UKM BHOCUT OCHOBHOMH BKJIaJ B (JOPMUPOBAHNE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00ydaroluxcs,
B (GopMUpOBaHHWE YMEHHUI MPUMEHSTh HAYYHBIH METOJ TO3HAHWS TpPHU BBIMOJTHEHUH MMM Y4EOHBIX
HCCIIE0BAHMM.

B ocHOBY kypca pu3MKH Ul ypOBHS CpeaHEro o01iero oopa3oBaHus MOJOXKEH psAA UICH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBHUM C HeW Kypc SIBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCEX pa3fenoB (U3MKH, BKIIOYAET KaK BOMNPOCHl KJIACCHMYECKOW, TaK H
COBPEMEHHOW (PU3UKH.

Hoesa cenepanusayuu. B cooTBeTcTBUM € HeW Marepual Kypca (GU3UKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Bemymmm B Kypce siBisercs (OpMUPOBaHUE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U IMOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mnpeAnonaraeT HCIOIb30BaHHE TyMaHUTAPHOTO
noTeHnrasna (pU3n4ecKoil HayKu, OCMBICTICHHE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKe
C MHUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMH U SKOJIOTMYECKUMH MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc ¢husnku npenmnoiaraet 3HaKOMCTBO € IIUPOKUM KPYroM
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsl MOCPEICTBOM BBEICHHUS AJIEMEHTOB COAEPKAHMS, MOCBSIIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSA3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a
Tak)xe 00CYKIeHHS MPOOIeM palliOHATIBFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON O0€30IacHOCTH.

CrepHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpOBHE CpeHEro oO0Iero o0pa3oBaHUs SBISIOTCS
¢usnueckue teopun (popmMHupoBaHHE NPEICTABICHUNH O CTPYKTYpE MOCTPOCHUS (U3NYECKOM TEOpHH,
ponu QyHIaAMEHTaIbHBIX 3aKOHOB M TIPUHIIUIIOB B COBPEMEHHBIX MPEACTABIECHUSIX O IPUPOJIE, TPaHUIIAX
MPUMEHUMOCTH TEOPUM, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CuCTeMHO-JeSITETbHOCTHBIM TMOAX0J B Kypce (GU3MKU peanusyeTcs MpexJe BCEro 3a CuéT
OpraHM3allK KCIEPUMEHTAIBHON JesTeNbHOoCTH o0ydatomuxcs. [lyig 6a30Boro ypoBHs Kypca PU3UKH —
3TO UCHOJIB30BAHUE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PadoT,
KOTOpBIE B TporpamMme 1o ¢Gusnke oObeAUHEHBI B OOIMINN CHUCOK YUYCHHUYECKHX MPAKTUYECKHX PadoT.
Bbinenenne B ykazaHHOM NepedHE JIAOOPATOPHBIX pabOT, MPOBOJUMBIX U KOHTPOJS U OLEHKH,



OCYIIECTBISICTCA YYACTHUKAMHU 00pa30BaTEIbHOIO MPOLECcca UCXOs U3 OCOOCHHOCTEH IIIaHUPOBAHUS U
ocHamieHusi kabuHera (usuku. Ilpm 3TOM oOOecmeumBaeTCs OBIAJACHUE OOYYAIONIMMHUCS YMEHHUSIMU
MIPOBOJIUTH KOCBEHHbIE M3MEpPEHUs], UCCIECIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEMYMH U TOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHME YAENSETCS PEUICHMIO PAacd€THBIX M KauyecTBEHHBIX 3adad. llpu stom s
pacu€THBIX 3a7ay MPUOPUTETOM SBJSIIOTCS 3aJauyd C SBHO 3aJaHHOM (M3UYECKOM MOJEIbIo,
[I03BOJISIIOIINE IPUMEHSTh N3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3zeiia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 PAa3HBIX pa3zaesoB. [l KadyeCTBEHHbIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEeKaHUsA (U3MUECKUX SIBICHUNW M TMPOIECCOB B OKPYKAIOMIEH >KU3HH, TpeOyroIlue
BbIOOpa (PU3NUECKON MOJIENIN AJISl CUTYalluH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu OPI'OC COO k MarepualibHO-TEXHUYECKOMY O00ECIICUCHHIO
yueOHoro npoluecca 0a30Bbli ypOBEHb Kypca (PU3HKH Ha YPOBHE CPEHEro o0uiero oopa3zoBaHus JOKEH
M3y4aThCsl B YCIOBHSX MPEIMETHOTO KaOMHETa ()M3MKM WM B YCIOBHSX MHTETPHPOBAHHOTO KaOWHETa
IIPEIMETOB E€CTECTBEHHO-HAyyHOro uLukiIa. B kaOuHere QU3MKM HOMKHO ObITH HEOOXOIMMOE
nabopaTopHoe 00OpYAOBaHUE MJs BBINOJHEHHS YKa3aHHBIX B IpOrpaMMe Mo (pHU3MKEe YYEHHYECKHX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000py10BaHHUE.

JleMoHCTpanmoHHOEe 000pyI0oBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM MHHUMAIBHOM
JOCTaTOYHOCTH W O00ECHEeYMBAeT IMOCTAHOBKY IEPEUUCIIEHHBIX B IporpamMme Mo (hU3MKe KIHOUEBBIX
JNEMOHCTpPAllMi  JUIsl  MCCIENOBAaHUS HM3Y4YaeMbIX SIBIEHUH W IPOLECCOB, AMIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JIaGoparopHoe o0OopyaoBaHHE Al YYCHHYECKHUX IPAKTHYECKUX pPadOT (GOpMHpYETCs B BHIEC
TEMaTUYEeCKUX KOMIUIEKTOB M 00ecreunBaeTcs B pacyére OJHOro KOMILJIEKTa Ha JIByX OOYyYaroIUXCH.
TemaTnueckue KOMILIEKTHI J1a00paTOPHOTO 00OPYIOBaHHS TOJKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM
MCIOJIb30BAHUH aHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTENIBbHBIX CUCTEM B
BUJIE TUPPOBBIX J1a00paTOPUIL.

OCHOBHBIMU LIETSIMH U3Y4Y€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

(dbopMUpOBaHME HHTEpeca M CTpeMJIEHHMs OOydaroluXcsi K HAy4HOMY H3YyYEHHUIO IPUPOJBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HaHWs M (HOPMUPOBAHME HMCCIIEI0BATENBCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

(bopMHpOBaHNE HayYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa M3ydeHUsI OCHOB CTPOCHMsSI MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3HUKHY;

dbopmMupoBaHHE YMEHUH OOBICHATH SBICHHUS C MCIOJIB30BaHMEM (DM3MUYECKUX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

(¢bopMHpOBaHHUE TMPEACTABICHUN O poiau (GU3MKU [ PAa3BUTUS APYTUX ECTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JlocTukeHne 3TuX Leneil o0ecrieunBaeTcsl peleHueM CIEIYIOIUX 3aad B MPOILEcce M3YUEHMs

Kypca (pU3UKU Ha YPOBHE CpPEAHEro o0IIero oopa3oBaHus:

prUoOpeTeHne cUCTeMbl 3HaHMM 00 OOHIMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX,
BKJIIOYass MEXAaHUKY, MOJIEKYIApHYIO (U3MKY, DJIEKTPOAWHAMHKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI acTPOYU3UKY;

(dbopMHUpOBaHNE YMEHUI NPUMEHITh TEOPETUYECKHE 3HAHUS Ul 00bACHEHHUS (PU3MUECKUX SBJICHUN
B TIPUPOJIE W JIJISl IPUHSTHUS TPAKTUIECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH,

OCBOEHHE CIIOCOOOB PELICHHs Pa3IMYHBIX 3aj]]ay C SBHO 3aJaHHOM (PU3MUECKOM MOenblo, 3ajad,
M0/Ipa3yMeBAIOIINX CaMOCTOSITENIbHOE co37aHue (PU3MUECKON MOJeN, aJleKBaTHON YCIOBHSIM
3aJauu;

MOHUMaHWe (PU3MUYECKMX OCHOB W TPHHIWIIOB JIEHCTBHS TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS Ha OKPYXKAIOILYIO CPENY;

OBJIAJICHME METOJaMHU  CaMOCTOSITENIbHOTO  IUIAHMPOBAHWST M TpOBENEHUs  (U3HUECKUX
HKCHEPUMEHTOB, aHaliM3a M MHTEpIpeTaluu HHPOPMALUHU, ONpEeJeNeHHs] JTOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yJIbTaTa,;

CO3JaHUE YCIOBMM JUI1 Ppa3BUTHS YMEHHMM IIPOEKTHO-HCCIENOBATEIbCKOM, TBOPUYECKOU
NESITebHOCTH.



Ha u3yuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIero oOpa3oBaHMs OTBOIUTCS
136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Hezeno), B 11 kimacce — 68 gacoB (2 yaca B HEJENi0).
[Ipeiaraemelii B mporpamMMe 1o (U3MKE MepedeHb JabOpaTOPHBIX M TMPAKTHYECKUX pPaboOT

SIBISIETCSI PEKOMEHJOBAaHHBIM, YYHTEINb JIENaeT BHIOOp MPOBEACHUs Ja0OpPAaTOPHBIX PAabOT U OIBITOB C
y4€TOM MHIMBUIYAIBHBIX OCOOCHHOCTEH 00yJarOIuXCsl.

COJEP/KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka u MeTObI HAYYHOI'0 O3HAHUS
O®usuka — Hayka O npupoje. Hayunble MeTOAbl NO3HAHUSA OKpyKaromero wmupa. Poib
AKCIIEPUMEHTA U TEOPHH B MIPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (hU3HKE.
MonenupoBanue (Gpu3nvecKux SBICHUNA U npoieccoB. Hayunbie rumoTe3bl. @U3nyeckue 3aKOHbI U
Teopuu. ['paHu1Ibl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponb 1 MecTo ¢pu3uku B pOpMUPOBAHUN COBPEMEHHON HayYHON KapTHHBI MHpA, B MPAKTUYECKOU
JESATEIBHOCTH JIIOJEH.

Jlemoncmpayuu
AHaoroBbie ¥ UGPOBBIC U3MEPUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBuxkeHHe. OTHOCHUTEIBLHOCTh MEXaHUYECKOro MABkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemerienue, CKOPOCTh (CpeqHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHalbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopaAuHaT. Cll0’KeHHEe IepEMEIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOPEHHOE TNPSIMOJHHEHHOE JABIKEeHUEe. ['padukud  3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NMEPEMEIICHUS MATEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoe nazeHue. Y ckopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneiinoe nBmxkeHue. J[BHKEHHE MAaTEpUATIBHOM TOYKHM MO OKPY>KHOCTH C MOCTOSIHHOW IO
MOJYJII0O CKOPOCTHIO. YTJOBas CKOPOCTh, JHUHEHHas ckopocTh. [lepmonm u wyactota oOparieHwus.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHHE: CIHMIAOMETD, IABUIKEHHE CHApPSJIOB,
LIEIIHBIE U PEMEHHBIE TTEpeayu.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPALUSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOHOTO IaICHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHUSA C LIENIbIO ONPEAEIEHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanme COOTHOMIEHUS MEXIY MYTSIMU, IPOHIEHHBIMH TEJIOM 32 IMOCIE0BATEIbHBIE PABHBIE
MIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBU)KEHUHU C HAYAIIBHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenue qBUKEHUS IapUKa B BI3KOW KUJKOCTH.

N3ydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpunaiun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHA. IHEpUHMaIbHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunmun cynepno3unuu cwi. Bropoit 3akoH HploToHa s MatepualibHOM
To4kHU. Tpernii 3akoH Hbl0TOHA [UIs1 MAaTEepUAIIBHBIX TOYEK.

3aKkoH BceMHpHOro TsAroteHusa. Cumna Tsokectd. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunsl TpeHus (1Iokosi, CKoJbxkeHUsl, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIBXKEHUS U cuia TpeHus nokos. Koadduuument tperus. Cuna COpoTUBIEHUS MIPU IBUKEHUN TeJla B
KHUJKOCTU WU rase.

[TocTynaTenbHOE U BpallaTeIbHOE ABM)KEHUE a0COIIOTHO TBEPJIOTO Tea.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1neuo cumbl. YciioBus paBHOBECHs TBEPIOTO TeENA.

TexHnYeckue ycTpoMCTBA U IMPAKTUYECKOE IPUMEHEHHE: TOAIINITHUKH, ABH)KEHNE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHue Macc B3aMMOJECHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

Nsmepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT Je(OopMaLuu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHHE CUII TPEHUS TIOKOS, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buabl paBHOBecuSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U PE3MHOBOM 00pasle, OT
ux aeopmanuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPLOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl coXpaneHusn 6 Mexanuke

Nmnynbe marepuanbHONM TOYKM (Tena), CUCTEMbl MaTepUalbHbIX TodeK. Mmmynbc cuibl u
M3MEHEHNE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABHXKEHUE.

Pabora criibl. MOIIHOCTD CHJIEL.

Kunernueckas sHeprusi MarepuagbHOM TOUukH. Teopema 00 U3MEHEHUN KUHETUYECKOM HEPTUH.

[TorennmansHast sHeprus. IloTeHnManbHas >SHEpPrus ymnpyro JaepOPMHPOBAHHOM MPYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble U HEMOTEHLIUANbHBIE CUIbl. CBSA3b pabOTHl HEMOTEHIIMATIBHBIX CHUJI C U3MEHEHUEM
MEXaHMYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOI SHEPTUH.

VYnopyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN MUCTOJIET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHUE.

Ilepexosa MoTeHIMATBLHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3yuenne abCONMOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHUJIBI C M3MEHEHHMEM MEXaHMYECKOW SHEpPruM Tejla Ha IpUuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipaasi pu3nka 1 TepMOJIMHAMHKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKON TEOpHMM M HUX OIBITHOE OOOCHOBAHUE.
BbpoynoBckoe nBuxenue. uddysus. Xapaktep ABMKEHHS M B3aUMOJCHCTBUS YacTHI[ BELIECTBA.
Mogenu cTpoeHHsI ra30B, KUIAKOCTEH U TBEPABIX Tell U O0BSICHEHUE CBOIMCTB BEIECTBA HA OCHOBE ATHUX
Mozenen. Macca u pazmepsl Mosekyn. KomnuectBo Benectsa. [locrosanas ABoraapo.

Temosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETHYECKON TEOPUH HEAIBHOTO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeJHed KWHETHYECKOW SHEPrHH TeIJIOBOTO JBM)KEHUS
yactull rasza. [Ilkama tremnepatyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona.



3akon JlanproHa. M30mporieccsl B H1ealIbHOM ra3e ¢ OCTOSIHHBIM KOJIMYeCTBOM BemlecTBa. [ 'paduyeckoe
Mpe/ICTaBIeHUE N30IPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, TOKa3bIBAIOUINE JAUCKPETHOE CTPOCHHE BELIeCTBA, (oTOrpaduu MOJIEKYIT OPraHUuYEeCKHUX
COETUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO JBUKECHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Monens, WUTIOCTpUpYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCYAA.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJICATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3[yXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MepeHUM 00BhEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEX]ly IapaMeTPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cuctemMa. BHyTpeHHSs SHeprus TepMOAMHAMHYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHenus. KommdectBo TemnoTel U padora. BHYTpeHHssI SHEprusi OAHOATOMHOI'O MJI€AlIbHOIO Tasa.
Buasl Teronepenayun: TemIONPOBOIHOCTh, KOHBEKLIUS, U3yUYEHHUE. Y IeJbHas TEIUIOEMKOCTh BEILIECTBA.
KonunuecTBo TEII0ThI pH Terjionepeaaye.

[Tonsitne 06 ammabatHom mporecce. llepBbiit 3akoH TepMoanHaMukH. [IpuMeHeHHE MepBOro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTepnpeTanus padoThI rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTs mpoieccoB B IpUpoO/IE.

TennoBele Mammubl. [lpuHnunel AeicTBusl TemoBbIX MamuH. I[IpeoOpa3oBaHus SHEpruu B
TerioBbIX MamuHax. KoaddunueHnt mnonesnoro aeiictBus TeruioBoil Mammubl. [{ukn KapHo u ero
KO3 (HULIMEHT MOJIE3HOr0 JEeHCTBUS. DKOJIOIMUECKHUEe TPOOIEMbI TEIJI0IHEPTEeTHKY.

TexHnyeckue ycTpolcTBa M NPAKTUYECKOE IPHUMEHEHHWE: JBUTaTelb BHYTPEHHETO CrOpaHMs,
OBITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEW SHEPTHH Tela IMpU COBEPIIEHUU paOOThl: BBUIET IPOOKU U3 OYTBUIKH TOJ
JeWCTBUEM  CXKaTOro  BO3JlyXa, HarpeBaHue H@upa B JATYHHOH TpyOke NYyTEM  TpeHUs
(BUICOIEMOHCTpAITHS ).

V3MeHeHMe BHYTpEHHEH sHEprun (TeMIiepaTypsl) Teia Ipu Terionepeaaye.

OneIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTeNsi BHYTPEHHET0 CrOpaHusl, pEaKTUBHOI'O IBUTATEIsL.

Yuenuueckuii sxkcnepumenm, nabopamopnuvle pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammniwie cocmoanusa eeujecmea. Pazosvie nepexool

[TapooOpazoBanne u KoHJeHcauus. Vcnapenue u kureHue. AOCOMIOTHasE M OTHOCHUTENbHAS
BIQXXHOCTh BO31yXa. HacelmeHHbpId map. YOenpHas TeIIoTa MMapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

Tépnoe teno. Kpucrammueckue n amopdHbie Teiaa. AHU30TPOMHS CBOMCTB KPUCTALIOB. JKuakue
kpuctaiasl. CoBpeMeHHble MaTepuansl. [naBnenne n kpuctamnuzanus. Y ieiabHas TEIUIOTA IJIaBICHMUS.
CyOmmmartusi.

YpaBHeHHE TEIIOBOroO OanaHca.

TexHuyeckue ycTpoiicTBa U MpaKkTUYECKOe MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue npu NoOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

Habnronienne HarpeBaHus U MJIaBICHUS KPUCTAITHYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTAJLIIOB.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
N3MepeHrie OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. DiiekTpoanHamMuKa

Tema 1. nexkmpocmamuka

DJNeKTpu3anus Tel. DJNeKTpUYecKuid 3apsan. JlBa Buaa 3JIeKTpUUYecKuX 3apsanoB. [IpoBoanukw,
JTUBJIEKTPUKHU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH KyioHa. To4yedHBI 3JIEKTPUUYECKUN 3apsii. DJIEKTPUUECKOE
nosie. Hanpsok€HHOCTB iIeKTpHYecKoro noiid. IIpuHomn cyneprno3uuyu 3JIeKTpUdecKux nosel. Jlnnuum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro mois. Ilorennman. Pasnocts mortenuumanos. [IpoBomHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM M0J1€. JnanexkTpuyeckas NpoOHUIAEMOCTb.

OnekrpoémkocTh.  KonHpmeHncartop.  DJeKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATOpa.  JHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOI,  AJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE SJICKTPONPUOOpPOB, KOHAEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUS IEKTPOMETPA.

B3anmMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKH B 3EKTPOCTATUUECKOM I10JIE.

DNeKTpocTaTUYECKas 3alluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IIOWIAAH TUIACTUH, PACCTOSIHUS MEXTY
HUMH U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNeKTpUYECKU TOK. YCIIOBUSI CYHIECTBOBAHMS IJIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna
TOKa. IIoCTOSIHHBIN TOK.

Hanpsokenune. 3akon Oma 1S ydacTka LEmu.

ONEKTPUUYECKOE CONPOTHUBIICHHE. YJEIBHOE CONpPOTHBIEHHE BemecTBa. [locnenoBarensHoe,
napajuiesIbHOE, CMEIIaHHOE COEAMHEHNE TPOBOAHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIena. MOMHOCTB SIEKTPHUECKOTO TOKA.

DNEeKTPOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBJIEHHE UCTOYHHUKA TOKa. 3akoH OMa JIsl OJIHOM
(3aMKHYTOI) 351eKTpuueckoi enu. Koporkoe 3aMbIkaHue.

DneKTpOHHAss MPOBOJUMOCTb TBEPIBIX METAJUIOB. 3aBUCHMOCTH CONPOTHBIIECHUS METAJIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DNeKTpUYEeCKHil TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHAs U MPUMECHAs! MPOBOJIUMOCTD MOIYIPOBOIHUKOB. CBOMCTBA p—N-
nepexoja. [lomympoBogHUKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B PACTBOpPAX U paciuiaBax AJEKTPOJIUTOB. DIEKTPOIUTHUYECKAS JUCCOLIHAIIMS.
DIIEKTPOJIN3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psn. Monnus. [lna3ma.

TexHuuyeckue ycTpoiicTBa M MPAKTHUECKOE IPUMEHEHHE: amIepMeTp, BOJbTMETp, peocTarT,
HUCTOYHUKUA TOKA, DJEKTpPOHArpeBaTeNbHBIE MPUOOPHI, IIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP
COTMPOTHUBIICHUS, BaKyyMHBIH IIHOJA, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIA JTHOI,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

3aBUCHMOCTh CONPOTHUBIICHUS [IWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOIMIAIN MTONEPEYHOTO
CEUYCHHS U MaTepHala.



CMmeniaHHOE COEJUHEHHUE TPOBOJHUKOB.

[IpsiMmoe n3mepeHue 3neKTpoaABMKyIIEH cuibl. KOpoTkoe 3aMbIkaHNe raJbBaHUYECKOrO 3JIEMEHTA U
OILICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydeHne cMeIIaHHOrO COEJMHEHUS PE3UCTOPOB.

N3mepenne 37eKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

HaGmonenue anmekrpoinusa.

MesknpeamMeTHble CBSI3H

Wzyuenne xkypca ¢usuku ©Oa3oBoro ypoBHs B 10 Kiacce oOCymecTBiIsieTcs € Y4ETOM
COJIEPKaTENIbHBIX MEXKIIPEJAMETHBIX CBsI3€l C KypcamMH MaTeMaTHKH, OMOJOTHH, XMUMHUHU, reorpadpuu u
TEXHOJIOTHH.

MesicnpeOomemmnvle nowsimusi, CBS3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO IMO3HAHUSA: SIBJICHHE,
HAay4YHBId (akT, THMOTe3a, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE, SKCIICPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuka: pelieHHE CUCTEMBbl ypaBHEHUH, JUHEWHas (QyHKIus, mapabona, runepbona, ux
rpaduKku ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKICCTBO, BEKTOPHI U UX NMPOEKIIMUA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannyeckoe ABIKEHUE B KUBOW mpupone, nuddysus, ocMoc, TemIo00MeH KUBBIX
OpraHu3MOB (BH/IbI TEIUIONIEPEAAYHU, TEIJIOBOE PABHOBECUE), DJIEKTPUUECKHUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJIApHAs
Macca, TEIJIOBBIE CBOMCTBAa TBEPABIX TEJ, KUJIKOCTEHM M Tra3oB, AJIEKTPUYECKUE CBOMCTBA METAJUIOB,
AIEKTPOJUTUYECKAS TUCCOLMALINS, TalbBAHUKA.

l'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3zoBaHue IBHKEHUHN C UCIIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHHS B TEXHUKE,
MOAIIUITHUKY, MCTIOJb30BaHUE 3aKOHA COXPAHEHHUS UMITyJbca B TEXHHKE (pakeTa, BOIOMET U APYTHUE),
JBUTATEIh BHYTPEHHEro CropaHus, TMapoBas TypOWHa, OBITOBOM XONOJWIBHHUK, KOHIHUIIHOHED,
TEXHOJIOTHH TOJYyYEHUsS COBPEMEHHBIX MaT€pPUAIOB, B TOM YKCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAsT  3alllUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH MpPHUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHKA.

11 KIIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrosHHbie MarHuThl. B3anmoneicTBHE MOCTOSHHBIX MarHuTOB. MarnutHoe mosie. Bekrtop
MarHuTHOM WHAYKIUU. [IpuHIMI Cynepno3uiMyU MAarHUTHBIX ToJield. JIMHUM MarHUTHOM WHIYKIUU.
KapTuna nuHMil MAarHUTHON MHTYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oJjie MPOBOAHUKA ¢ TOKOM. KapTuHa JUHUN MHAYKUIMM MAarHUTHOTO MOJIS JJIMHHOTO
MPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJIHUKA, KATYymIKH ¢ TOkoM. OmbIT DpcTena.
B3aumMogeiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynb M HampaBieHHE. J[BH)KeHHE 3apsDKEHHOM YacTUIbI B OJIHOPOJIHOM
MarHuTHOM noJie. Pab6ora cumer JlopeHiia.

SBnenue  snekTpoMarHUTHOM  wHAyKuu.  [loTok  BekTopa  MarHUTHOM  MHAYKLHH.
DNEeKTpOoABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKumu Papanes.

BuxpeBoe anekrpuueckoe nojue. DIEKTPOABUKYILAS CUila UHAYKIUU B MPOBOJAHUKE, IBHXKYIIEMCS
ITOCTYIATEIBbHO B OJJHOPOTHOM MarHUTHOM IOJI€.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. fIBIE€HME CAMOMHAYKIIMH. DJIEKTPOABHKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.



DNEeKTPOMarHuTHOE MOJIeE.

TexHn4ecKkue yCTpoNCTBa M MPAKTUIECKOE TPUMEHEHNE: IOCTOSTHHBIE MAarHUTBI, SJICKTPOMArHHTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTETHU JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE DJIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO TOJIS.

B3aunmMopeiicTBre 1BYX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cuibl JIopeHila Ha HOHBI DJIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIICH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SBneHne caMOMHIYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyeHre MarHUTHOTO TOJISt KaTYIIKHU C TOKOM.

UccnepnoBanue neCTBUSI TOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBiIeHUS AIEKTPOMArHUTHOM WHIYKITHH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHbvle KONEOAHUS

KonebarenbHas cuctema. CBOOOAHBIE MexaHHUYeckue KojiebaHus. ['apMoHMueckue KojebaHus.
[Tepuon, wacrorta, amrutyna u (aza konedanmii. [IpyXKWHHBIA MasSTHUK. MaTeMaTHYeCKH MasTHUK.
VYpaBHeHHe rapMOHUYEcKUX KojeOanuil. [IpeBpalenne s3nepruu npu rapMOHMYECKUX KOJICOAHUSAX.

KoneGarenbupiii  koHTYp. CBOOODHBIE  JIEKTPOMArHUTHBIE  KOJEOAaHUS B HACATHHOM
KoJIe0aTenbHOM KOHType. AHAJOIMs MEXAy MEXaHHYECKUMH M 3JIEKTPOMArHUTHBIMHU KOJIEOaHHSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BeiHy X /1eHHbIE MeXaHHUecKue Konebanus. Pe3oHaHc.
By €HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbii TOk. CHHYCOMZAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTE IEPEMEHHOIO TOKa.
AMIUIUTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSYKEHUSI.

Tpancdopmarop. IlpousBoacTBo, mnepeaaya U MNOTpeOJIeHHE  SJIEKTPUYECKOM  SHEPrum.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOJCTBE MEKTpo3Heprun. KynbTypa ucnonb30BaHus 3JIEKTPOIHEPTUN
B [TIOBCE/IHEBHOM KM3HHU.

TexHudeckue yCTpOHMCTBA M IIPAKTHYECKOE INPHUMEHEHME: JJIEKTPUYECKHM 3BOHOK, TE€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeabHOM cHUCTeMbl (NPYKMHHBIA WJIM MaTeMaTHYeCKHi
MasTHHK).

Habmronenue 3aTyxarommx Koaedanuii.

HccnenoBanue cBONCTB BBIHYK/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB00OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuusutorpaMMel (3aBUCUMOCTH CHJIBI TOKa M HANPsDKEHHUsI OT BPEMEHH) Uil AJIEKTPOMArHUTHBIX
KoJ1eOaHuH.

Pe3oHaHc mnpu MOCIENOBATEIBbHOM COEIMHEHUM PE3UCTOpA, KaTyIIKM MHIYKTUBHOCTU H
KOHJIEHCATOopA.

Mogens TMHUY 3IIEKTPOIIEpPEIaUH.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomol

HccnenoBanue 3aBUCMMOCTH NEPUOJIa MAIbIX KoJeOaHUi Ipy3a HA HUTH OT JUIMHBI HUTU M MacChl
rpysa.

HccnenoBanue mepeMEHHOr0 TOKAa B ILIENMHM W3 IOCJIENOBATEIBHO COECOUHEHHBIX KOHJEHCATOpa,
KATyIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHble 60JIHbL



MexaHuueckre BOJIHBI, yciaoBHsl paciipocTpanenus. [lepuoa. CkopocTs pacnpocTpaHEHUs U AJIMHA
BOJIHBL. [lonepeunslie u mpo1obHbIE BOIHBL. MIHTepdepeHus u qudpakius MEXaHUYECKUX BOJIH.

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

OJNEeKTPOMarHUTHbIE BOJHBI. YCJIOBHUS HM3JIY4YEHUs DJIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHtauust BektopoB E, B, V B snekrpomarnuTHoi BosiHe. CBOICTBa 31E€KTPOMArHUTHBIX BOJIH:
OTpa)KeHMeE, MpesIoMIIeHHEe, NoJsipu3anus, audpakuus, nateppepeHus. CKopocTh 3JIEKTPOMArHUTHBIX
BOJIH.

[Ikana 35eKTpoMarHuTHHIX BOJIH. [IpMeHeHe 2J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBL paTUOCBA3Y U TEJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEeH Cpebl.

TexHuueckue yCTpOHCTBAa UM IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIBTPa3ByKOBasi AMAarHOCTHKA B TEXHMKE M MEIUIIMHE, pajap, paAUONpUEMHMK, TEIEBU30p, aHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue U PacCIpPOCTPAHCHUE MOMEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Konebutomeecs Teno Kak HCTOYHUK 3BYKA.

Habnronenune oTpaxeHus 1 MPeoMIICHUS MEXaHNUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KosleOaHUH.

HccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJH: OTPak€HUE, MPEIOMIICHHE, MOJspU3aLus,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IlpsMonuHeiiHoe pacnpocTpaHeHue cBeTa B OJHOPOAHOH cpexae. Jlyu
cBeTa. ToueyHblil HCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHUs cBera. [locTpoenue n300pakxeHui B MIIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN IOKa3aTeNb MPEIOMIICHUSI.
ITonHOE BHYTpeHHEE oTpakeHHe. [IpenenbHbIi yroi NoIHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparorue 1 paccenBarolye JuH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE U ONTHYECKas CUila
TOHKOM JuH3bL. [locTpoenue n3o0pakeHuil B coOMparomMx U paccenBaroIuX JuH3ax. Popmysna TOHKOM
JIMH3BI. Y BEJIMYEHUE, 1aBaeMO€ JIMH301.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOMN ONTHKH.

BonnoBast ontuka. MuHtepdepenuns cpera. KorepeHTHble HCTOUHUKHU. YCIOBUS HAOJIOJCHUS
MakCUMyMOB W MHHHUMYMOB B HHTEP(QEPEHIMOHHONW KapTHHE OT JBYX CHH(Aa3HbIX KOTE€PEHTHBIX
HUCTOYHUKOB.

Hudpaxus ceeta. JudpakumnonHas pemeérka. Y ciaoBue HaOMIOACHUS I1aBHBIX MaKCUMYMOB IPU
[1a/IEeHUY MOHOXPOMAaTHYECKOr0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

Texnuueckue ycTpoiicTBa M NpPaKTUYECKOE MpHUMEHEHHWe: O4YKH, Jyna, (QoToammapart,
MPOEKIIMOHHBIA ammapar, MHUKpPOCKOIN, TEJIECKON, BOJIOKOHHAs OITUKa, IUGpaKIUOHHAs pEelETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsmMonuHeitHOE pacipocTpaHeHHe, OTPAKEHHUE U NpeoMiieHne cBeta. OnTudeckue npudopsl.

[TonHOE BHYTpeHHEe oTpakeHne. MoJiesib CBETOBO/IA.

HccnenoBanue cBOMCTB N300payKeHUIA B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEIECKONa.

HaGmonenue untepdepeHInm cera.

Ha6mronenue qudpakiuum cBerta.

Habmtonenue nucnepcuu cBeta.

[TomyyeHue cnekTpa ¢ HOMOIBIO IPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOILIBIO AU(PPAKIIHOHHON PEIIETKY.

HabntoneHue nonsipuzanuu cBeTa.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul



N3mepenne nokazarens NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.
HaGmonenue aucnepcuu cBera.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHuibl TPUMEHUMOCTH  KJIACCHYECKOM MexaHuku. llocTynaTel  clieMalbHONW — TEOpUU
OTHOCUTEILHOCTH: MHBAPHUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BAaKyyMe€, IMPHUHIIMI OTHOCHTEIBHOCTH
OUHIIITENHA.

OTHOCUTENBHOCTh OJHOBPCMCHHOCTH. 3aMeI[JIeHI/Ie BPCMCHHU U COKpAICHUC NJIMHBI.
9Hepr1/1>1 1 UMITYJIbC peHHTHBHCTCKOﬁ qaCTHUIbI.

CBs13bp Macchbl C 3HEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paszpen 7. KBanToBas pusuka
Tema 1. dnemernmol K6AHMOEOU ONMUKU

®otonsl. @opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YaCTOTON. DHEPrusi U UMIYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue (orodrdpdexra. Ombitet A. I'. CromneroBa. 3akonsl (oTodddexTa.
VYpaBuenue DiinmreiitHa s porodddexra. «Kpacuas rpanuna» Gororddexra.

JaBnenue cBera. Onbithl [1. H. JIeGenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoicTBa M MpakTHYECKOe MpUMEHEeHHe: (OTOANEMEHT, (POTONATUHUK, CONHEUHAS
Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOM IIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroauos.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiThl Pesepdopaa nmo paccessHuio o -uactuil. [ImanerapHas mozenb
atoMa. [loctynarsl bopa. M3nyuenue u norunomenue pOTOHOB MpHU MEpexoje aToMa ¢ OJAHOIO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpos. CriekTp ypOBHEH SHEPTUHU aTOMa BOJIOPO/aA.

Bonnoseie cBoiicTBa yactull. BosHbl ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Ayaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.

TexHuuyeckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHE: CHEKTPaJbHBIA aHalIMU3 (CIIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

OmnpeneneHne JIMHBI BOJTHBI JIa3epa.

Habmroienne nuHeHvaThIX CIeKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HalGmronenue nuHeHyaToro crexkrpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CIIOKHOCTh CTpOeHUs sapa. OTKpBITHE paJHMOaKTHBHOCTH.
OmnswiTel Pezepdopna mo ompeneneHuio cocTaBa paAroakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-,
ramMMma-m3JIydeHus. BivsHue paInoakTHBHOCTH Ha )KHBBIC OPTaHU3MBI.

OTkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens sapa I'eiizenOepra—lBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. DONeKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. [‘amma-uziaydeHue.
PaZMoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JlegekT Macchl sapa.
S nepubie peakuuu. JleneHue u CUHTES AIEp.

Snepubiii peakrop. TepmosiaepHblit cunTe3. [IpoGieMbl M MEPCIEKTUBBI SACPHOM IHEPrETUKU.
DKOJIOTUYECKHUE aCTIEKTHI /IEPHON SHEPTETHUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

3akoH



MeTo/161 HAOTIOICHUS U PETUCTPAITUH JIEMEHTAPHBIX YaCTHII.

dyH1aMEeHTaJIbHBIE B3aMMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHudeckue yCTpoHCTBAa U IIPAKTUYECKOE NIPUMEHEHHE: NO3UMETpP, KaMepa BuiibcoHa, sepHbIit
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTunK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

Dtanbl pazBuThs actpoHoMmud. [IpukiaHoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMUM.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKkue 3BE3/bl, IIIAHETHI, X BUIUMOE ABH)KEHUE.

Conneynas cucrema.

Comnue. ConHedHasi akTUBHOCTb. Mctounuk sHepruv ConHI@ M 3BE31. 3BE3NBI, UX OCHOBHBIC
XapakTepUCTUKU. Jluarpamma  «CHEKTpalbHBIM  KJIacC —  CBETUMOCTBY».  3BE3JBI  TJIABHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs 3BE3J IJIaBHOM IOCIIEIOBATEIbHOCTH.
Buyrtpennee ctpoenue 38&31. CoBpeMEHHBIE MPECTABICHUS O MPOUCXOKIACHUU U 3Bostoniu CoJlHIIA U
3BE31. DTambl )KU3HU 3BE3I.

Mneunsiii 1yt — nama [anmaktuka. Ilomokenwe u aBmxenue Connna B [Namaktuke. Tumbl
rajiakTuk. Paguoranaktuky u kBazapel. UEpHbIE ABIPHI B s/Ipax rajJakTUK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ma. Pas0Oeranue ramaktuk. Teopust bombiioro
B3pbIBa. PenuKTOBOE M3IIydeHuUeE.

MacmrabHas ctpykTypa Beenennoii. MeraraigakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmronienuss HEBOOPYXKEHHBIM TJIa30M C HUCHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN IS
OTpe/IeJICHUs TOJ0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3qusi CeBepHOTO
MOJTyIIapUsl U SIPKUE 3BE3IBL.

Hab6mronenus B reneckon JIynsl, mianer, Mieunoro IlyTu.

O0o0maromnee noBTOpeHUE

Ponp ¢u3uku M acTpOHOMHU B SKOHOMHUYECKOW, TEXHOJOTMUYECKOW, COIMAIBHOM M STUUYECKOUN
cdepax AesITeNbHOCTH YENIOBEKa, POJIb M MECTO (PM3UKH M aCTPOHOMHUH B COBPEMEHHOW HAyYHOU KapTHHE
MUpa, posib (U3NYECKO Teopuu B (POPMUPOBAHUU MPEACTABICHUNA O GU3NYECKON KapTHHE MHUpPA, MECTO
¢bu3nueckoil KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEICTaBICHUU O
MIPUPOJIE.

MexnpeamerHblie CBA3U

N3yuenne xkypca ¢usukum 0OazoBoro ypoBHS B 11 Kjacce oOcCymiecTBisIeTcsl ¢ y4€ToM
COJIEP>KATENbHBIX MEXKIIPEIMETHBIX CBS3ed C KypcamMH MaTeMaTHKH, OMOJOTHH, XMMHUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmuvle nowsimusi, CBS3aHHBIE C M3yYEHUEM METOJIOB HAYYHOTO TMO3HAHUS: SIBJICHHE,
Hay4HbId (akT, TUMOTe3a, (¢uU3NYecKas BEJIWYWHA, 3aKOH, TEOpHs, HaOIIOJECHUE, SKCIICPUMEHT,
MOJEJIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETPHUECKHE (DYHKIMH: CHHYC, KOCUHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHl M HX IMPOEKIUU Ha OCHU
KOOPJMHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOAHBIC DJIIEMEHTAPHBIX (YHKIMA, TPHU3HAKKA TOI00MS
TPEYrOJbHUKOB, OMPEIeTICHHE TIIOMIAAN TUIOCKUX GUTyp U 00BhEMa TeT.

buonoeus: snexTpuyeckue SBICHHUS B KHUBOM MpUpoOjAE, KojieOaTeNbHBIC IBIKEHUS B S>KHBOM
MPUPO/JIE, ONITUUECKUE SIBJICHUS B dKUBOM IPUPOJE, NEUCTBHE paguallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAUTMUECKas CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX pyld, (GOTOChEMKA 3eMHOU
MMOBEPXHOCTHU, MIPEACKA3AHHIE 3EMIIETPSICEHUH.



Texnonocusi: JNUHUM DIIEKTpOIEpeAayd, TEHEPATOp NEPEMEHHOr0 TOKa, JJIEKTPOJBUTATENb,
WHIYKIIMOHHAs Te4b, pajgap, paauonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHAsI OaTapesl.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yuebHoOro npeamera «Pusnka» Ha ypoBHE cpeaHero ooduiero oOpa3zoBaHus (0a30BbIii
YPOBEHbB) JOJIKHO 00€CTIEUUTh JOCTUKEHUE CIIEIYIOUIUX JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS Y4eOHOTO mpeamera «Du3uka» TOMKHBI OTPaXKaTh TOTOBHOCTH
U CIOCOOHOCTh 00YYaOIINXCSl PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEU MO3UIMEH JTHMYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OPHUEHTAIlMH, TIO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM I[IEHHOCTSIM POCCHUHUCKOTO OOIIEeCTBa, pACHIMPEHUE >KU3HEHHOTO ONbITa M OIbITa
NESTEILHOCTH B MPOIIECCE peau3allii OCHOBHBIX HAIPaBJICHUN BOCIUTATEIBHOU JESITEIBHOCTH, B TOM
quclie B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYyYaromierocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHA POCCUICKOro 0011eCTBa;

MPUHATHE TPAIUIIMOHHBIX 00IEYEeTTOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX IPAKIAHCKOTO OOIIECTBA, y41aCTBOBATh
B CAaMOYIIPaBJICHUU B 00pa30BaTeNbHON OpraHu3aluu;

yMEHHE B3aMMOJICHCTBOBATh C COIMATBHBIMH MHCTUTYTAMH B COOTBETCTBUH C WX (PYHKIUSIMH U
Ha3Ha4YCHHEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOU JEATETHLHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIaM, JIOCTHKEHHUSIM POCCUHCKHX YUYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOPJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATETLHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

4)3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs JCTETHUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢bu3nueckoil HayKe;

5)TpynoBOro BOCHUTAHUA:

HWHTEpPEC K pa3nyHbIM cepaMm mpodecCHOHATBHON AESITEIIBHOCTH, B TOM YHCJIE CBSI3aHHBIM C
(bu3MKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyiieil mpodeccuu U pearu3oBLIBAThH
COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0 W C€aMOOOpa30BaHHUIO B 00macTH (U3MKH Ha
MPOTSKEHUH BCEU JKU3HU,

6)3K0/10rM4eCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBbTYPhI,  OCO3HAaHHME  TJ00ANBHOTO  XapakTepa
AKOJIOTHUECKUX TPOOIIEM;

IJIAHUPOBAHUE M OCYILECTBICHUE JCHCTBHI B OKpYXKAlOIIEW Cpele Ha OCHOBE 3HAHMS LN
YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA;

paciivpeHre OIbITa JAEATEIbHOCTH SKOJOIMYECKON HaNpaBIE€HHOCTH HAa OCHOBE HMMEIOIIUXCS
3HAaHUU 10 (pU3HKeE;

7)IIEeHHOCTH HAYYHOI'O MO3HAHUSA:



c(OPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BHUTHS
(bU3UYEeCKOI HAYKH;

OCO3HAHHUEC ILI€CHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTHL B IPOLCCCEC MUIYUCHUA (I)I/I3I/IKI/I
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO S TEIbHOCTh HHIMBHIYyaIbHO H B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIH3UPOBATh IPOOJIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIpEAEIATh LENN AESITENbHOCTH, 33JaBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarbIBaTh IUIaH pEIIEHUS MPOOJeMBbl C y4YETOM aHalIM3a UMEIOIIUXCS MaTepHaJbHBIX U
HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

KOOD/JMHUPOBaTh W  BBHINONHATH paboTy B  YCIOBHUSAX  PEaJbHOrO, BHPTYAJIBHOTO M|
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarebCckue AeiCTBHA:

BJI4/IETh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSAMHU U METOIaMHU (PU3HUECKON HAYKU;

BIIa/IETh HABBIKAMH y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM JesTeNbHOCTH B 00IacTH (pu3mKwy,
CTIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIIeHUs 3anad (hU3NIecKOro
coJiepKaHusl, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B [TIO3HAHMUS;

BJIQJIETh BHJAMU JEATEIbHOCTH IO TOJIYYEHHIO HOBOI'O 3HAaHMs, €ro HHTEpIpETaluy,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jIMYHBIX Y4Y€OHBIX CUTYyallUsX, B TOM 4YHCIE IPH CO3JaHHUU
y4€OHBIX TIPOEKTOB B 001aCTH (PU3UKH;

BBISIBJIATh ITPUYMHHO-CJIEJICTBEHHBIE CBS3M M aKTyallM3UPOBATH 3aJady, BBIJBUIaTh TUIIOTE3Y €€
pellIeHns, HAXOJIUTh apryMEHTHl ISl JOKAa3aTeIbCTBA CBOMX YTBEP)KIACHHM, 3a7aBaTh MapaMmeTpbl U
KPUTEPUU PEIICHMUS;

aHAJIM3UPOBATh IOJIyUEHHBIE B XOJ€ PELIeHMs 3aJaud pe3yJbTaTbl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4yll B 00pa30BaTENbHON AEATEIbHOCTH, B TOM UHUCIIE
P U3yYCHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

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

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIEC UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIOIINE AIbTepHATUBHBIEC PEILICHUSI.

Padora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH IOJIyuyeHHUs MHPOpMaUu (PU3NUYECKOTO COJAEpKAaHUS U3 HCTOUYHUKOB Pa3HbBIX
TUINOB, CaMOCTOSATEIbHO OCYIIECTBJISITh TOWUCK, aHalu3, CUCTEMATU3alMil0 UM HMHTEPIPETAIHUIO
nH(pOpMaLIUU PA3INYHBIX BUIOB U (OPM MPEICTABICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA HMH(MOPMAIMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJIOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHU3alMOHHBIX 3a7ad C COOJIOACHHEeM TpeOOBaHMIA
SPrOHOMUKH, TEXHUKHU OE30MAaCHOCTH, TMTHMEHBI, pecypcocOepekeHus, MPAaBOBBIX M 3TUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpXKaHUS B Pa3MyHBIX (opmarax ¢ y4yéTOM Ha3HAUYECHUS
nH(OpPMAIIUY U TIeNIEBOM ayAUTOPHUH, BEIOUpAs ONTUMANBHYIO (hOpMY MPECTABICHUS U BU3YAIIU3AIIHH.

KoMMmyHuKaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBUS:
OCYILLECTBIIATh OOLICHHE HAa YpOKaX (PU3UKU U BO BHEYPOUHOM JNESATEIBHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;



Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

MIOHMMAaTbh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW M MHIMBHUyalbHON paboThI;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JACHCTBHM ¢ yu€TOM OOIIMX HMHTEPECOB H
BO3MOXXHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATBH LIEJIM COBMECTHOM JESATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUS 110 €€
JOCTHKCHMIO: COCTaBIIATh IIaH JACUCTBHUM, paclpenciaTb pojlu ¢ yY4ETOM MHEHMM YYaCTHHKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHUBAaTh KayeCTBO CBOET0 BKJIaJa M KaXIOr0 y4acTHMKA KOMaH/bl B OOIIMH pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeaaaraTb HOBBIE IIPOEKTHI, OLIGHMBATh MAECH C IO3ULUUM HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTHUBHOE CTPATETMYECKOE IOBEICHHUE B Pa3JIMYHBIX CUTYalUsAX, MPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJbHBIE YUeOHbIE AeiicTBUS
Camoopranm3zaums:

CaMOCTOSITEIILHO OCYIIECTBIISITh IIO3HABATEIBHYIO JISATEIBHOCTh B 001aCTH (PU3HKHU M ACTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOATCIIbHO COCTABJIATH IIJIaH PCIICHUSA paC‘IéTHLIX U Ka4CCTBCHHBIX 3a1a4, IIJIaH BBIIIOJIHCHUA
MPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEHU;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMUPOBAHUIO U TMPOSIBIICHUIO JPYIUIMA B 00NACTH (DHU3HWKHU, IMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTELIEKT:

JaBaTh OIIEHKY HOBBIM CHTYalldsiM, BHOCHUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OIICHUBAThH
COOTBETCTBHE PE3YJIHTATOB LIEIISM;

BNIa/IETh HAaBBIKAMH TIO3HABATENBHOW pedleKkcud Kak OCO3HAHHS COBEpIIaeMbIX ACHCTBHMA H
MBICJIIMTCIIBHBIX MMPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

HCIOJIb30BaTh MPUEMBI pehIeKCUU TS OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATDb PUCKH Y CBOCBPEMCHHO IMPUHUMATDL PCHICHUA 110 UX CHHXKCHUIO,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

IIpUHUMATh 0665[, IIOHUMas CBOU HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MPH aHAIHU3E Pe3yIbTaTOB ACSITEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B nporecce nocTHKeHNS TUYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTPAMMEI MO (DU3UKE I YPOBHS
cpenHero oOmero oOpa3oBaHUs Yy OOYYAIOIMIMXCS COBEPIICHCTBYETCS SMOIMOHAJIBHBIA WHTEIUICKT,
MpeIoararomii cOpMUPOBAHHOCTE:

CaMOCO3HaHUSsI, BKITFOYAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE IMOIIMOHAILHOE COCTOSHHE, BUICThH
HaIpaBlIEHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANBHOM cephl, OBITH YBEPEHHBIM B cele;

CaMOpETyJIMPOBAHUS, BKITFOUAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBE/ICHHE, CIOCOOHOCTh a/IalTUPOBATHCS K AIMOLMOHAILHBIM U3MEHEHHSIM H MPOSIBIISITh THOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOUYAIONIEH CTpeMIIEHUE K JOCTHUKECHHIO LN U YCIeXy, ONMTUMHU3M,
HHUIIUATUBHOCTb, YMCHUC HGI)’ICTBOBaTB HNCXO0OA N3 CBOUX BO3MO)KHOCTCI\/’I;

SMMATHH, BKIIOYAIONICH CITOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE JIPYTHX, YUYUTHIBATH
€T0 MPH OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C APYTUMHU JIOJBMH,
3a00TUTHCA, TPOSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.



INPEAMETHBIE PE3YJIBTATbBI

K xoHny o6yuenus B 10 ki1acce nmpegMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPakaTh
Cc(OPMHPOBAHHOCTH y O0YHAIOIUXCS YMEHUH:

J€MOHCTPUPOBATh HAa MpUMEpPax poib U MeCTO (hU3UKH B (OPMUPOBAHUHM COBPEMEHHOM Hay4HOM
KapTUHBl MHpA, B PAa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTWMM, B IMPAKTHYECKOW NEATEIBHOCTH
JIFOJIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS HW3YYEHHBIX (U3MYECKHX MOJEJCH: MarepuajbHas TOYKa,
MHepLUalbHas CUCTeMa OTCuéTa, abCOJIOTHO TBEPAOE TENIO, UACANBHBIM Ia3, MOAEIN CTPOCHMS Ia30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN SJEKTPUYESCKHIA 3apsi/l IPU PELICHUU (PU3UUECKUX 33]a4;

pacro3HaBaTh (U3UYECKUE SABJICHUSA (IIPOLIECCHI) U OOBSACHATh MX HA OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHMsI BELIECTBA M DIJIEKTPOAUHAMUKHU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE NPSMOJMHENHOE ABHKEHHE, CBOOOAHOE MaJECHUE Tel, JBUKEHHE 110 OKPYKHOCTH,
MHepIys, B3auMojeicTBue Tei, Tuddysus, OpOyHOBCKOE TBMKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX
TeJ, W3MEHeHHe o0béMa Tel IpH HarpeBaHUM (OXJAKIACHUH), TEIUIOBOE pPaBHOBECHE, HCIApeHHe,
KOH/JICHCALlXsl, IUIABJICHUE, KPUCTAJUIM3ALKs, KUIICHUE, BIAXXKHOCTh BO3/lyXa, ITOBBILICHUE JABJICHUS ra3a
IIPY €r0 HAarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY IIapaMeTpaMM COCTOSHUSA Ia3a B M30IIpoleccax,
JJIEKTPU3ALHKs TEJl, B3AUMOJICHCTBHE 3apsI/I0B;

OIMCHIBaTh MEXAHWYECKOE IBI)KEHHUE, HCIOJIb3ys (DU3MYECKHE BEJIMYMHBI: KOOpAWHATA, IYTh,
IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CWIA, HMMIIYJIbC Teld, KWUHETUYECKash SHEPIHUs,
NOTEHIMAJIbHAsl SHEPrusi, MeXaHU4YecKkas paboTa, MEXaHUYeCKash MOIHOCTh; MIPU ONMMCAHUU IPABUIBHO
TpakToBaTh (PU3MYECKUH CMBICI MCIONb3YEMbIX BEJIUYMH, MX OOO3HAYEHMs] U EJAMHULBI, HAXOIUTh
(dopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUYMHY C APYTUMH BETHUYUHAMU;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS, UCIONB3Ys (pu3mueckue
BEJIMYMHBL: JABJICHUE ras3a, TeMIlepaTypa, CpeAHssl KHHETHYECKas JHEPrus XaOTHYECKOIO JBUKCHMS
MOJIEKYJI, CPEIHEKBAIpaTUUHasi CKOPOCTb MOJIEKYJI, KOJIMUYECTBO TEIUIOThI, BHYTPEHHS 3HEPTHUs, paboTa
rasa, KOO(QGHUIUHUEHT MOJIE3HOr0 JIeHCTBUS TEIUIOBOIO ABUraTellsl; IPU ONUCAHUU MPABUIBHO TPAKTOBAThH
(Gu3NYeCKUil CMBICIT HCIIOJIb3YEMbIX BEJIWYMH, MX OOO3HAYEHUS W EIUHHIBI, HAaXOAUTHh (POPMYJIBI,
CBSI3BIBAIOIIME TAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETMUMHAM;

ONMCHIBATh H3YYEHHBIE JJICKTPUYECKHME CBOWCTBA BEHIECTBA M JJIEKTPUYECKUE  SBJICHUS
(mpoueccbl), HCHONB3yst (U3NYECKUE BEIMUYMHBL: O3JIEKTPUUECKUH 3apsisl, AJIEKTPHUUECKOE TIOJIE,
HaIpsDKEHHOCTh TOJIA, IMOTEHIMAl, Pa3HOCTh ITOTEHLUHAJIOB; IIPHM OINKMCAHMM NPABWIBHO TPAaKTOBATh
¢u3n4yeckuif CMBICT HCIOJB3YEMBIX BEIUYMH, UX OO0O3HAueHWs W EIUHMIbI, yKa3blBaTh (OPMYIIHI,
CBSI3bIBAIOIIME TAHHYIO (QU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHAJTM3UPOBaTh (PU3HYECKHE MPOLECCHl U SIBJIECHUS, UCHOJb3Ysd (PU3NYECKHE 3aKOHBI M MPUHLUIIBL:
3aK0H BceMupHoro tiarorenus, I, II n III 3akonsl Her0TOHA, 3aKOH COXpaHEHMs] MEXAaHWYECKOW YHEPIUH,
3aKOH COXPaHEHUs HMILYJIbCA, MPUHLUI CYNEPIO3ULUHA CHWJI, NMPUHUUII PABHOIPABUSA WHEPLUAIbHBIX
CUCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHHMS BEIIECTBA, Aa30BbIE 3aKOHBI, CBS3b
cpeaHel KMHETUYECKON SHEpruy TEMJIOBOTO JBMKEHUS MOJIEKYJ ¢ aOCOIOTHON TeMnepaTypoH, MepBbIii
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs dJIEKTPUUYECKOTO 3apsiaa, 3akoH KyioHa, mpy 3TOM pas3nnyath
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BhIpaKEHHE W YCIOBHUS (IpaHHIbI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHHLUIBI JCWCTBUS MAaIlMH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB;
pa3anyaTth yCIOBHs UX OE€30MaCHOTO MCIIONIb30BaHMS B IOBCEIHEBHON KU3HU;

BBIMOJIHATE  OKCIEPUMEHTB MO HCCIENOBaHHUI0 (U3UYECKUX SBJICHUH U TPOLECCOB C
UCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHHUH, NMpU 3ToM (HOpMyIHpoBaTh IpobdiieMy/3afady u
TUIIOTE3Y Y4€OHOI0 SKCIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEJIOKEHHOT0 000py10BaHUs, TPOBOANUTH
OTIBIT U (POPMYITMPOBATH BHIBOJbI;

OCYILIECTBIATh TPsAMbIE U KOCBEHHbIE M3MEpPEHMsS (PU3MUECKUX BEIMYUH, MPH 3TOM BHIOMpATh
ONTHUMAJbHBIA CHOCOO W3MEPEHHS U HCIOJIb30BaTh HW3BECTHBIE METObl OIEHKHU IOTPEIIHOCTEN
U3MEPEHUI;

UCCIIeIOBaTh 3aBUCHUMOCTH MEXAYy (QHU3NYECKUMH BEJIMYMHAMHU C HCIOJIB30BAHUEM MPSAMBIX
M3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl MOTYYEHHON 3aBUCUMOCTH
(Gu3N4eCKUX BEIUYUH B BUJE TaOIUI U rpaMKOB, AeTIaTh BEIBOJBI 10 PE3YIbTaTaM UCCIIECIOBAHUS;



cobmogaTh mpaBuia OE30MaCHOTO TPyAa NpU MPOBEACHHM HCCIENIOBAaHMNA B paMKax y4eOHOTo
HKCHEPUMEHTa, Y4eOHO-MCCIEJOBATENbCKOM M TPOEKTHOM  JESITENbHOCTHM C  UCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBAHUS;

pemiaTh pacy€THbIE 3aJaud C SBHO 3a/JaHHON (PU3MUYECKOH MOJENblo, HUCHOJb3ys (QU3UUEcKue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/laud BHIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATDH
¢bu3nyeckre BeIUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE I €€ pelleHMs], IPOBOIUTh Pacy&éThl U OLIEHUBATh
PeaIbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3UUECKON BEITMYMHBI;

pelmiaTb KaueCTBEHHbIE 3a/JadyM: BBICTPAUBaTh JIOTMYECKM HENPOTHBOPEUYMBYIO  LEHOYKY
paccyXJIeHH ¢ ONOpPON Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS,

UCIOJb30BaTh IPU PELIEHUU Y4EOHBIX 33]a4 COBPEMEHHblE MH(POPMAIMOHHbIE TEXHOJIOTUU TS
MOUCKA, CTPYKTYPUPOBAHMS, HWHTEPIPETALUU M MPEJCTaBICHHUA Yy4eOHOW W HAyYHO-TIOMYJISIPHOU
uHpOpMalUY, NOJYYEHHOM M3 pasIMYHbIX MCTOYHMKOB, KPUTHUYECKH aHAJIU3UPOBATh IOJIY4aeMYIO
nH(pOpMAIIHIO;

IPUBOAUTH IPUMEPHI BKJIAJa POCCUHCKHUX M 3apyOeXHbIX yU€HBIX-(U3MKOB B pa3BUTHE HayKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETHUYECKHE 3HAHMS O (U3UKE B IOBCEAHEBHOM >KM3HM JJsi OOecHeueHHs
0€30macHOCTH TpU OOpalleHuH ¢ TPUOOpaMU MW TEXHHUECKUMH YCTPOHCTBAMH, JUIS COXPaHEHUS
3JI0POBbSI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOT'0 MOBEICHUS B OKpYXKaroLIeil cpene;

paboTaTh B TpyNIIE C BHIMOJIHEHHEM PA3IMYHBIX COUAIBHBIX POJICH, TUIAHUPOBATh PadOTy IPYIIIEI,
palMOHANIBHO pacIlpelesaTh 003aHHOCTH U IUIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO M3 YIaCTHUKOB I'PYIIIIEI B PEIICHHE PACCMATPHUBAEMOI MTPOOIIEMBI.

K xonny o6yuyenus B 11 kiacce nmpeMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
chOpMUPOBAHHOCTH Yy O0YJAIOIIUXCS YMEHHIA:

JI€MOHCTPUPOBATh Ha MpUMeEpax pojb U MecTo (GU3MKH B GOPMHUPOBAHUM COBPEMEHHON Hay4HOI
KapTHHBI MHpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTWUH, B TMPAKTUYECKOH NeATEIHHOCTH
JIO/IeH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHUHBI MUPA;

YUUTBIBATh TPAHUIIBI MPUMEHEHUS W3YYEHHBIX (DU3MYECKUX MOJEIEH: TOYCYHBIN SICKTPUUCCKUN
3apsij, JIyd CBeTa, TOUYEYHBI MCTOYHHMK CBETA, sJIEpHAs MOJENb aroma, HYKJIOHHAs MOJEIb aTOMHOTO
Spa IpU PEIICHUN PU3UUECKUX 3a/1ad;

pacrio3HaBaTh (pu3Mueckue sBIEHHS (Ipolecchl) U OOBSICHATH HX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHA ¥ KBAHTOBOW (U3WKU: DIEKTPHUYECKas TPOBOJAUMOCTh, TEIIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JECWCTBUS TOKA, B3aUMOJEWCTBHME MAarHUTOB, 3JEKTPOMArHUTHas WHIYKLUS,
JEeCTBUE MAarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM U JIBIIKYIIUICS 3apsil, SJIEKTPOMarHUTHBIE
KonebaHus W  BOJIHBL, TNPSMOJMHEWHOE paclpoCTpaHEHHE CBeTa, OTPaXEHUE, MPeIOMIICHHUE,
uHTepdepeHms, audpakuus U MOJApU3aLUs CBETa, JUCIEpPCHUs] CBETa, (HOTOINEKTpUUECKUU 3PeKT
(poToaddexr), cBeTOBOE [aBiE€HHE, BO3HUKHOBEHHE JIMHEHUYaTOro CIEKTpa aroMa BOJOPOJa,
€CTEeCTBEHHAs U HCKYCCTBEHHAs! paOaKTHUBHOCTE;

ONMCHIBaTh M3y4YEHHbIE CBOICTBa BellecTBAa (9JIEKTPUYECKHE, MAarHUTHBIE, OITHYECKHE,
AIIEKTPHUYECKYIO TPOBOIUMOCTD PA3IIMUHBIX CPEJT) M AIEKTPOMATHUTHBIE SIBIICHUS (ITPOIECCHI), UCTIONB3YS
¢bu3nyecKkre BETUUMHBL: SJEKTPUUECKUN 3aps]], CHJIa TOKA, JIEKTPUUYECKOe HAMPSHKEHHE, SJIEKTPUIECKOe
COIPOTHBIICHUE, PA3HOCTh TOTEHIMAJIOB, YJICKTPOIBIKYIIAs CHa, paboTa TOKa, HHIYKIHAS MarHUTHOTO
noJsi, cuina Amrepa, cuna JlopeHua, HHIYKTUBHOCTh KaTYIIKH, SHEPTUs 3JEKTPUUYECKOTO U MarHUTHOTO
MoJIeH, MepHuoJl M YacToTa KoleOaHWH B KoyiebaTeTbHOM KOHTYpE, 3apsii M CHIa TOKa B IIpolecce
rapMOHUYECKUX HJIEKTPOMArHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOSIHUE U ONTHYECKas CUJIa JIMH3bI, IPU
ONMCAaHWH TPABWIBHO TPAKTOBATh (PM3UYECKUN CMBICT HCIIOJIB3YEMBIX BEIHYUH, WX O003HAUYEHUS H
eMHUIIBI, YyKa3blBaTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO (DU3MUYECKYIO BEIWYMHY C JPYTUMHU
BEIIMYMHAMU;

OIMCHIBATh M3YYCHHBIE KBAHTOBBIE SIBICHUS M IPOLIECCHI, HCIONB3YS (PU3NYECKHE BETHMYUHBL:
CKOPOCTH DJIEKTPOMArHUTHBIX BOJH, IJTHA BOJIHBI M 9YaCTOTa CBETA, YHEPTHS U UMIYIbC (POTOHA, IIEPHOA
MOJTypactiaa, SHEPTrHsl CBSI3U aTOMHBIX SA€p, MPU OMMCAHUH MPABUIIBHO TPAKTOBATH (PU3UUYECKHI CMBICT
UCIOJb3yEeMBbIX BEJIUYMH, MX O003HAUCHMsI U €AMHUIIBI, YKa3bIBaThb (POPMYJIbI, CBA3BIBAIOLIME JAHHYIO
($U3NYECKyI0 BETUUMHY C APYTMMHU BEIMYHMHAMU, BBIYUCIIATH 3HaYCHNE (PU3HUUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOLIECCHl U SIBJICHUS, UCIOIb3Ys (PU3MUECKUE 3aKOHBI U MPUHIIMIIBL:
3akoH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapaUIeIbHOTO COSINHEHHS MTPOBOJIHUKOB, 3aKOH JIXKOYIsa—



JleHna, 3aKOH 3JIEKTPOMArHUTHON MHAYKIUH, 3aKOH MPSMOJMHEHHOTO PacIpOCTPAHEHHUsI CBETa, 3aKOHbI
OTpaXEHUs CBETA, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHHE OWHImTeHHa g (porodddexra, 3aKoH
COXpaHEHMs YHEPIrUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAHEHHUS HJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpPaHEHHUs MacCOBOT0O YHCIIa, MOCTYyJIaThl bopa, 3aK0H paJuoaKTUBHOIO paciaja, pH 3TOM pa3inyarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIpAKEHUE W YCIOBUS (IpaHUIIBI, 00JacTH)
MPUMEHUMOCTH;

OTIpeNIeNIATh HANpaBJICHUE BEKTOpa HMHIYKIMM MAarHUTHOTO IIOJI MPOBOJHUKA C TOKOM, CHIIBI
Ammnepa u cuisl Jlopenna;

CTPOMUTH U ONMUCHIBATh N300pakeHNE, CO3/1aBAEMOE INIOCKUM 3€pKaioM, TOHKOW JIMH30M;

BBINIOJIHATh  OKCIEPUMEHTHl IO UCCIEJOBAHMIO (PU3UYECKHX SBJICHHMM U TMPOIECCOB C
MCTOJIb30BAHUEM TPAMBIX M KOCBEHHBIX W3MEPEHUI: mpu 3TOM (QOpMyIHpoBaTh Mpobdiemy/3afgady |
TUIOTE3Y y4eOHOro SKCIEPUMEHTa, COOMPaTh YCTaHOBKY U3 MPEIOKEHHOIO 000py10BaHUs, TPOBOIUTH
OTIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIISITh MpsIMblE U KOCBEHHbIE W3MEpEeHHs (M3MUYECKUX BEIMYMH, IIPU 3TOM BHIOMpAThH
ONTUMAIIBHBIA CIIOCO0 M3MEpPEHHS W HCIOJIb30BaTh M3BECTHBIE METOABI OIEHKH IOTPEIIHOCTEH
HU3MEpEHUI;

WCCIIEIOBAaTh 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH C HCIIOJIb30BAaHHEM IPSMBIX HU3MEPEHUi: Ipu
3TOM KOHCTPYHMpOBAaTh YCTaHOBKY, (PUKCHUPOBATH PE3y/IbTAThl MOJYYCHHON 3aBUCHUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJIE TAOJHI] U TPAQHKOB, AETaTh BEIBOBI 10 PE3yJIbTaTaM MCCIIETOBAHMS;

coOnrofaTh mpaBmiia 0€30MacHOrO TpyJda NMPU MPOBEACHUM HCCIECIOBAaHUN B pamMKax y4eOHOTro
OKCHEPUMEHTa, Y4eOHO-HCCIEOBATEIbCKOH M TPOEKTHOM  JESITENbHOCTH C  HCIOJIb30BAHHUEM
WU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTh pacu€THBIC 3a7aud C SBHO 3aJaHHOW (DU3MYECKOHW MOJENbBI0, HUCHOJB3yS (PH3UUECKue
3aKOHBI U MPUHIUIBI, HA OCHOBE aHAIW3a YCJIOBHS 3aJaud BbIOUpaTh (DU3HUECKYIO MOJEINb, BBIICISThH
¢busnveckre BENUIUHBI U (HOPMYIIBI, HEOOXOAUMBIE Ui €€ PelIeHHs], TPOBOIUTH PAacUEThl U OLICHUBATh
PEATbHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NYECKON BETUYUHBI;

pemaTh KauyeCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUUBYIO  IIETIOUKY
paccyXJIeHU ¢ ONOpOoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

WCTIOJB30BATh TPU PEIICHUH YYEOHBIX 3a]1a4 COBPEMEHHBIE WH(POPMAIMOHHBIE TEXHOJIOTHUHU IS
MIONUCKA, CTPYKTYPUPOBAHMs, HWHTEPNPETALUMU M MpPEJCTaBICHUS Yy4yeOHON M Hay4YHO-TIOMYJISIpHOU
nHpOpMANNY, TOTYYCHHOW M3 pPa3IMYHBIX HMCTOYHHKOB, KPUTHUYECKH aHAJIU3UPOBATH MOJIYYaeMYIO
uH(pOpMaINIo;

OOBSICHATh TPUHIMITEI JCWCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHUX YCTPOWCTB, pa3invarh
yCI0BHUS UX O€30MaCHOTO MCIOJIB30BaHMs B IOBCEAHEBHOM KU3HM;

MPHUBOANTH MIPUMEPHI BKJIaJa POCCUHCKUX M 3apyOSKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHHS 1O (U3UKE B TIOBCEAHEBHOW J>KM3HM ISl OOECTICUeHHS
0€30MacHOCTH TpU OOpalleHud ¢ OpuOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMM, JJSI COXpaHEHUs
3IIOPOBBSI U COOITIOJICHHSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B IpyINIe C BBIMOJHEHHEM PA3IMYHbIX COLUAIBHBIX POJIeH, IUIaHUPOBATh padoTy IPYIIIbI,
paIMoHABFHO paclpeneNaTh 00S3aHHOCTH W TUTAHUPOBATH JIEATEIIbHOCTh B HECTAHJAPTHBIX CHTYAIUSX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOT0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE PacCMaTpUBaeMOil POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoauuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM Beero KonTpoabubie = IIpakTtuyeckue IjekTpoHHbIE (HU(POBHIE) 00pa3oBaTebHbIE

/i NpOrpamMmbl padoThI padoThI pecypcsl

Pazgen 1.OU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 \ dusnKa ¥ METObI HAYYHOTO MTO3HAHMUS 2 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72

Htoro mo pazaeny 2

Pa3znen 2.MEXAHUKA
2.1 Kunemaruka 5 bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bu6mmorexa [{TOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHCHHSI B MEXaHUKE 6 1 1 bubaunorexa [IOK https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 18

Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUNKA
3.1 ?eco}II)?ABI:I MOJICKYIAPHOKUHCTHACCKOU 9 1 bubaunorexa [IOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMHKH 10 1 bubmorexa LIOK https://m.edsoo.ru/7f41bf72
33  /\PCraTHBIC COCTOSHM BEICCTBA. 5 Bu6smoreka [IOK https://m.edso0.ru/7f41bf72

da3oBbIe MEPEXO/IbI

Hroro nio pazgeny 24

Paznen 4.9JIEKTPO/IMHAMUKA
4.1 DeKkTpocTaTHKa 10 1 1 bubmuoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 TToCTOAHHRIH dieKTpHHeckHit TOK. Tok 12 1 1 Bubaunoreka IIOK https://m.edsoo.ru/7f41bf72

B Pa3JIMYHBIX Cpeax

Hroro no pazaeny 22

PezepBHoe Bpemst 2 1

OBIIEE KOJIMYECTBO YACOB I10 68 5 4

[NPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne HauMeHoBaHUe pa3iejioB H TeM MPOrPaMMbI Konrpoabubie IIpakTtuueckne IOP
n/n Bcero
padoThI padoThI
Paznen 1.9JIEKTPOJAUHAMUKA
1.1 \ MarsuTHoe mosie. DIeKTPOMAarHUTHAS HHTYKIIHST 11 1 3 \https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHU4YecKHe U AJIEKTPOMArHUTHBIE KOJICOaHMS 9 1
2.2 MexaHUYeCKUE U DJICKTPOMArHUTHBIC BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
2.3 Ornrtuka 10 3
Hroro no pazgeny 24
Paznea 3.0CHOBBI CIIETIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 | OCHOBHI CIEUATBHON TEOPHH OTHOCHTEIHHOCTH 1 https://m.edso0.ru/7f41c97¢
Hroro no pazneny
Pa3znen 4 KBAHTOBAS ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5
Hroro nio pazgeny 15
Paznen S.OJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1  DeMeHTHI ACTPOHOMHH M acTPODUIHKHI 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny
Pa3nea 6.OBOBLIAIOLIEE IOBTOPEHUE
6.1 \ Ob6o61m1aroiee MOBTOPEHHE \ https://m.edsoo.ru/7f41c97c
Hroro no pasaeny
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBo yacos
Jara
n/ Tema ypoka 0P
u Bcero = Kourpoubnble IIpakTHyeckne u3y4eH
padoThI padoThI us
1 ®dusnka — Hayka o npupone. Hayunsie MeTosl 1 https://m.eds00.ru/ff0c478c
IIO3HAHUSI OKPY)KAIOIIET0 MUPa
Poib 1 MecTo ¢pu3nKu B pOPMHUPOBAHUU COBPEMEHHOMN
2 HAYYHOH KapTHHBI MHPA, B MPAKTUIECKON JAEATSIBHOCTH 1 https://m.edsoo.ru/ff0c478c
THOACH
Mexanmnueckoe aBrkeHne. OTHOCHTEIBHOCTh
3 MEXaHUYeCKOro ABmkeHus. [lepemerienue, CKOpOCTb, 1 https://m.edsoo.ru/ff0c478c
YCKOpEHHE
4 PaBHOMEpHOE MPSIMOJTMHEHHOE IBHIKCHHE 1 https://m.edsoo.ru/ff0c478c
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBHIKCHUE 1 https://m.edsoo.ru/ff0c478c
6 CBoOoHOE MajieHue. Y CKOpeHHUe CBOOOTHOTO MaICHUSI 1 https://m.edsoo.ru/ff0c478c
7 KpuBonuHeiinoe nBmxeHne. J[BikeHne MaTepruaabHOi 1 hitps://m.edsoo.ru/f0c478c
TOYKH 10 OKPYKHOCTH
8 [TpuHnmn OTHOCHTEIEHOCTH lNanmmnes. MaepuuanbHble 1 hitps://m.edsoo.ru/ffoc478c
cucteMbl orcueta. [lepBsiit 3akoH HeroToHa
9 MaccavTena. Cuna. [Tpuniun CYNEPHO3UIHH CHIL. 1 hitps://m.edsoo.ru/ffOcA78c
Bropoii 3akoH HeloToHa /U151 MaTepraabHON TOYKH
10 = Tperuii 3akoH HproTOHA [ MaTepUaIbHBIX TOYEK 1 https://m.edsoo.ru/ff0c478c
11 3akoH BcemupHOTo TsroteHus. Cuna Tspkectu. [lepBast 1 https://m.edsoo.ru/ff0c478c
KOCMHUYECKasi CKOPOCTh
12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 https://m.edsoo.ru/ff0c478c
Cuna tpenus. Koapduuuent tpenuns. Cuna
13 COTIPOTUBIICHUS TIPU JBWKCHUU TeJa B KHUIAKOCTH WU 1 https://m.edsoo.ru/ff0c478c
rase
[MocTynarensHoe 1 BpalaTebHOE TBUKECHHE
14 | abcomoTHO TBEPAOTO Tena. MoMeHT cuibl. [11e4o cuitbl. 1 https://m.edsoo.ru/ff0c478c
VYcnoBust paBHOBECHS TBEPIOTO Teja
15 Wmmynbc MaTepraIbHOM TOYKH, CHCTEMBI 1 https://m.eds0o.ru/f0c478c
MaTepualIbHBIX TOYEK. IMIynbce cuiibl. 3aKOH
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COXpPaHCHUS UMITYJIbCA. PeaktuBHOE JABHXKXCHHUC
PabGoTta u MOIIHOCTBH CHIJIBI. Kunernueckas OHEPIusia

16 =~ marepuanbHOW TOYKU. Teopema 00 U3MEHEHHU https://m.edsoo.ru/ff0c478c
KUHETHYECKOW SHEPTUu
[TorenunaneHas sHeprus. [loreHnHanbHas SHEPrus

17 | ympyro mehopMHpOBaHHOM Mpy:KuHbL. [ToTeHIMATbHAS https://m.edsoo.ru/ff0c478c
SHEPTUs Tena BOIM3HM MOBEPXHOCTH 3eMIIH
[TorennuanbHble U HEMOTEHLIMANbHbIE CHIIbL. CBSI3b

18 paboThI HEMOTEHIMALHBIX CHII € H3MEHEHHEM hitps://m.edsoo.ru/ffOcA78c
MEXAHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON S3HEPIUU
JlaGopatopHas pabota «lccnenoBanue cBsizu paboTh

19 | cuibl ¢ ©3MEHEHUEM MEXaHUYeCKOW SHepruH Tela Ha
IpUMeEpPE PACTSHKEHUS] Pe3UHOBOIO JKI'yTa

20 KonTponbnas padora no teme «KnunemaTtuka. https://m.eds00.ru/ff0c478¢
Jlunamuka. 3aKOHBI COXPAaHEHHsI B MEXaHUKE»

21 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM hitps://m.edsoo.ru/ffOcA78c
teopun. bpoyHoBckoe aBmkenue. Anddysus
XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHIL

22 BerecTBa. MoJIeIn CTPOCHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEN

23 Macca monekyi. Konngecto BemectBa. [loctosiHHas
ABoraapo

24 TermmoBoe paBHOBecue. TemnepaTypa u €€ U3MepeHue.
IITxamna remneparyp Llenbcus

25  Wneanbhsiii ra3 B MKT. OcHoBHoe ypaBHenue MKT https://m.edsoo.ru/ff0c478c
AbGcomoTHas TeMIiepaTypa Kak Mepa cpeaHei

26  KMHETHYECKOW YHEPTUH JABHIKCHHUS MOJICKYJ. YpaBHEHHUE https://m.edsoo.ru/ff0c478c
MenpeneeBa-Knaneiipona

27 | 3akon JlanmbToHA. I'a30BbIe 3aKOHBI

28 JlaGopartopHas pabota «lccnenoBanue 3aBUCIMOCTH
MEXly IapaMeTpaMu COCTOSTHUS pa3peKEHHOI0 Ta3ay

29 N3onporieccsl B neanbHOM ra3e U ux rpaduueckoe hitps://m.edsoo.ru/ffOcA78c
IpeJICTaBICHNE

30 | BHyTpeHHsis SHEPTrHs TEPMOJANHAMUYECKOW CHCTEMBI U https://m.edsoo.ru/ff0c478c
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crnocoOslI e€ n3menenus. KonnyectBo TemnoTs! u padora.
BHyTpeHHsIs1 3HEpIrHsl OTHOATOMHOIO HJICAIBFHOIO ra3a

31 | Buusl Temionepenayn 1 https://m.edsoo.ru/ff0c478c

30 VY nenpHast TEMIOEMKOCTh BEIIECTBA. KonntieCTBo 1 hitps://m.edsoo.ru/f0c478c
TEIUIOTHI IIPU Teruionepenade. AauadaTHbIN Mpolecc

33 [1epBbIii 3aKOH TEPMOJMHAMUKHU M €T0 IPUMEHEHUE K 1 hitps://m.edsoo.ru/f0c478c
U30TIpoLIecCaM

34 HeoOpaTiMocTh IporieccoB B npupojie. Bropoit 3akon 1 hitps://m.edsoo.ru/f0c478c
TEPMOIMHAMHUKH

35 | Ipunnun geiicrBus u KITJ[ TemioBoil MalinHbI 1 https://m.edsoo.ru/ff0c478c

36  Hukxn Kapno u ero KII/| 1

37  DKojorumdeckue nmpoOiaeMbl TeII0IHEPTeTUKU 1

38 Oo6o6maromuii ypok «MouekysipHast ¢pusznka. OCHOBBI 1 bubmmorexa [JOK
TEPMOIUHAMHUKI https://m.edso0.ru/ff0c6938

39 KonTtponsnast padora o Teme «MomnexymspHas Gpu3uka. 1 https://m.eds00.ru/ff0c478¢
OCHOBBI TEPMOJTMHAMHKH

40 [TapooOpazoBanue n KoHaeHCaus. Micnapenue u 1 hitps://m.edsoo.ru/ff0c478c
KUTICHUE

a1 A6COJ‘IIOTHa$IVI/I OTHOCHTEJIbHAS BIAXKHOCTh BO3/lyXa. 1 hitps://m.edsoo.ru/ffOcA78c
Hacpitennsiii map
Tsépnoe teno. Kpucrammmueckue u amop@Hble Tena.

42 | AHM3OTpOMUs CBOWCTB KpHCTAILIOB. JKumkue 1 https://m.edsoo.ru/ff0c478c
kpuctayuibl. COBpeMeHHbIE MaTepUalIbl

43 [TnaBnenne u KpucTaIUIM3aNKA. Y IIbHAS TETIOTa 1 hitps://m.edsoo.ru/f0c478c
iaBieHus. Cyonumarust

44 = VYpaBHeHHE TEIIOBOTO OaaHca 1 https://m.edsoo.ru/ff0c478c

45 Dnektpu3anys TeNl. DIeKTpruueckuil 3apsa. J[Ba Buna 1 https://m.edsoo.ru/f0c478c
ANEKTPUUECKUX 3apsIIOB

46 [TpoBOAHWKY, TUAIEKTPUKU M TIOTYTIPOBOTHUKH. 3aKOH 1 hitps://m.edsoo.ru/ff0c478c
COXpaHEHHsI AIEKTPHUECKOTO 3apsiia

47 BSaI/IMO,[[CI/ICTBvI/Ie 3apsnoB. 3akoH Kymnona. Toueunsit 1 https://m.edsoo.ru/f0c478c
AIIEKTPUUECKUH 3apsi
HanpsxéaHocTs anexrpudeckoro nois. [Ipuanun

48 | cymepro3WIuu ACKTPUIECKUX moseid. Jluaun 1 https://m.edsoo.ru/ff0c478c

HaINpsHKEHHOCTU
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49

PaGora cun anekTpoctaruueckoro mois. [loreHmmar.
Pa3zHocTh noteHImanon

https://m.edsoo.ru/ff0c478c

50

HpOBOI[HI/IKI/I " JUOJICKTPHUKU B 3JICKTPOCTATUICCKOM
I10JIC. HI/ISHCKT];)I/ILIGCKaH IIPOHUIACMOCTD

https://m.edsoo.ru/ff0c478c

o1
52

53

54

55

OnexrpoéMkocTs. Konnencarop

DneKTPOEMKOCTH MIOCKOTO KOHJIEHCATOpa. DHEPIUs
3apsKEHHOT0 KOHJIEHCATopa

JlaGopaTtopHnas padorta "H3mepeHue 3MeKTpoEMKOCTH
KOHJIeHcaTopa"

[IpuHnMnD neicTBUS U IPUMEHEHHE KOHICHCATOPOB,
KOIMUPOBAIBHOTO afmapara, CTpyruHOro MpuHTEepa.
DneKTpocTaTUYecKas 3alluTa. 3a3eMJICHHe
AIIEKTPONPUOOPOB

DNEKTPUUECKUI TOK, YCIOBHUS €ro CYIIECTBOBAHHUS.
[TocTostausiil Tok. Cuna Toka. Hanpsbxenue.
Conpotusnenue. 3akoH OMa Juisl yyacTKa LENH

https://m.edsoo.ru/ff0c478c

https://m.edsoo.ru/ff0c478c

56

[locnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE
coeZIMHEeHHuEe NMPOBOAHUKOB. JlabopaTopHas pabora
«M3yueHne cMeaHHOro COeIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/ff0c478c

S7

PaboTa 1 MOIIIHOCTB AJIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.ru/ff0c478c

58

3akoH OMa 1711 TOJTHOM (3aMKHYTOM) 3JIEKTPUYECKON
nenu. Kopotkoe 3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTOUHMKA TOKA U €T0 BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

https://m.edsoo.ru/ff0c478c

59

60

61

Pesepsuslit ypok. KonTposibHas paborta o teme
"OnexrpoauHamuka" / Beepoccuiickas mpoBepodHas
paborta

Ob6o06maromuit ypok «1IeKTpoANHAMHUKAY /
Bcepoccutiickas mpoBepodHas padboTa

DneKTpOHHas NPOBOAUMOCTb TBEPABIX METAJIIOB.
3aBUCHUMOCTb COITPOTUBIICHUS] METAJUIOB OT
Temneparypbl. CBEpXIIPOBOANMOCTh

https://m.edsoo.ru/ff0c478c

https://m.edsoo.ru/ff0c478c

62

DnekTpuueckuil Tok B BakyyMe. CBOMCTBA 3JI€KTPOHHBIX
IIy4KOB
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[omynpoBoAHUKH, UX COOCTBEHHAS U TIPUMECHAs
63  mpoBomumocTh. CBOMCTBa p—N-mepexoa. 1 https://m.edsoo.ru/ff0c478c
[TosnynpoBoiHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B paCTBOpPAxX M paciuiaBax
64 = DIEKTPOIMUTOB. DICKTPOIUTHUYESCKAS TUCCOIHALIUS. 1 https://m.edsoo.ru/ff0c478c
DIIEKTPOJIN3
65 DNEeKTpUYECKUI TOK B rasax. CamMocTosTenbHBIN 1 1 https://m.eds00.ru/ff0c478c
HECaMOCTOSITeNbHBIN pa3psa. Monuus. [lnazma
DJeKTpudecKre Mpudophl U yCTPOICTBA 1 UX
66 = mpakTHyeckoe npuMeHeHue. IIpaBuia TeXHUKH 1 https://m.edsoo.ru/ff0c478c
0€30MMacHOCTH
KonTponbHas pabota o Teme «3JIeKTpOCTaTHKA.
67  IlocrosiHHBIN 3eKTpUYeCKUil TOK. TOKM B pa3inuHbIX 1 1 https://m.edsoo.ru/ff0c478c
cpenax»
PesepBublil ypok. O6o0maronuit ypok 1o temam 10 .
68 1 https://m.edsoo.ru/ff0c478c
KJlacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
11 KJIACC
KonuyecTBo yacos Hara
Jr:[;-)n Tema ypoka Bcero = Kourpoabnbie IIpakTnyeckue BYIEH - 3op
padoThI padoThI
[TocTosiHHBIE MAarHUTBI M UX B3aMMO/IEHCTBHE.
1 MarnuTtHoe mosie. BekTop MarHUTHOW MHIYKITHH. 1 https://m.edsoo.ru/ff0c478c
JIMHUM MarHUTHOW MHAYKLUU
5 MaruauTHOE noJie pr)BO,ZIHI/IKa ¢ TOKOM. OnbIT 1 hitps://m.edsoo.ru/ffoc478c
Opcrena. BzaumoseiicTBre NpoOBOJHUKOB ¢ TOKOM
3 JlaGopaTtopHnast pabota «/3yueHne MarHuTHOTO TIOJIs 1 1 hitps://m.edsoo.ru/ff0c478c
KaTYIIKU C TOKOM»
JlelicTBME€ MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
4 Cuna Amnepa. Jlabopatopnas pabora «ccnenoBanue 1 1 https://m.edsoo.ru/ff0c478c

,I[GI\/IICTBI/ISI IMOCTOAHHOI'O MAaruuTa Ha paMKy C TOKOM»
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JlelicTBME MAarHUTHOTO TOJIS1 HA JIBUKYIIIYIOCS
3apspkeHHyto yactuiy. Cuna Jlopenma. Pabora cubl
Jlopenua

OneKkTpoMarHuTHas uHAykuus. [loTok BekTopa
MarHuTHON uHAyKuuu. DC nHayKIuu. 3aK0H
3JIEKTpOMAarHuTHOW nHAyKuuu Papanes

https://m.edsoo.ru/ff0c478c

JlaboparopHuas pabota «lccrnenoBanue siBIECHUS
JIEKTPOMATHUTHON WHIYKIIUN

https://m.edsoo.ru/ff0c478c

10

11

HUunyktuBHOCTh. SABNeHue camonnaykuu. IC
CaMOMHIYKIIUHU. DHEPrHsi MATHUTHOTO TMOJISL KaTYIIKH
C TOKOM. DJICKTPOMAarHuTHOE T0JIe

TexHUYECKHEe YCTPOUCTBA U UX TPUMEHCHHE:
MOCTOSTHHBIC MAarHHUTHI, YJICKTPOMArHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTEIH 3JIEMEHTaPHBIX
YaCTHII, MHAYKIIHOHHAS T1eYb

O6o6maromuit ypok «MarauTHoe mosie.
DNEKTPOMArHUTHAST WHTYKITHS

KonTponbhas pabota mo Teme «MarHuTHOE MoJie.
DNeKTpOMArHUTHAS] WHTYKITHSI»

https://m.edsoo.ru/ff0c478c

https://m.edsoo.ru/ff0c478c

https://m.edsoo.ru/ff0c478c

12

13

CB0OOIHBIE MEXaHUUECKHE KOJIeOaHusl.
["apmonnueckue koneOaHus. Y paBHEHHUE
rapMoHH4ecKux kosnebanuil. [IpeBpaiienue snepruu
JlaGopatopHas pabota «lccnenoBanue 3aBUCIMOCTH
nepuoja Majblx KojieOaHHUM rpy3a Ha HUTU OT JITMHbI
HUTH U Maccel rpy3a»

https://m.edsoo.ru/ff0c478c

14

15

16

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B UACATHbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXAHUUYECKUMU U 3JIEKTPOMArHUTHBIMU
KoJie0aHUsIMU

®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B
UJeabHOM KoJie0aTeIbHOM KOHTYpe
[IpencraBnenue o 3aTyxaromuX KojaeOaHHIX.

BoinyxneHHble MexaHuueckue kosnebanus. Pesonanc.

BoIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUs

https://m.edsoo.ru/ff0c478c

https://m.edsoo.ru/ff0c478c

https://m.edsoo.ru/ff0c478c
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[Iepemennslii Tok. CUHYCOUJAIbHBIN IEPEMEHHBIN

17 TOK. MOIIHOCTh ITEPEMEHHOI0 TOKA. AMILIMTYIHOE U https://m.edsoo.ru/ff0c478c
JIeMCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U HANPSHKEHUS

18 Tpancdopmarop. [IponsBosacTso, nepegaya u
noTpeOJIeHUE IIEKTPUIECKON SHEPTUn
VY CTpOHCTBO M MPAKTUUECKOE TPUMEHEHHE

19 NIEKTPUYECKOTO 3BOHKA, FCHEPaTOpa IIEPEeMEHHOTO https://m.edsoo.ru/ff0c478c
TOKa, JIMHUH 3JIeKTporepeaay
DKOJIOTHYECKHE PUCKH MIPU IPOU3BOJICTBE

20 anekTposHepruu. KynabTypa ucnonb30BaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU
MexaHuueckre BOJIHbI, YCIOBHS PACIIPOCTPAHEHHUS.

21 [Mepuoxa. CkopocTh pacipoCTpaHSHHUs M JUTUHA BOJIHBI. https://m.edsoo.ru/ff0c478c
[Tonepeynsle ¥ IPOI0JIbHBIE BOJIHBI

29 3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BricoTa hitps://m.edsoo.ru/ffOcA78c
ToHa. TemOp 3ByKa

23 DJEeKTPOMarHUTHBIC BOJHBI, UX CBOMCTBA U CKOPOCTb. hitps://m.edsoo.ru/ff0c478c
[ITkaa 31eKTPOMarHuTHBIX BOJIH

24 [IpuHIHMIIBI paIHOCBA3U U TeNeBUACHUS. PazBuTre
CpPEACTB CBs3U. Pannonokamms

25 KontponsHas padoTa «Konebanust u BOJTHBDY https://m.edsoo.ru/ff0c478c
[IpssMonMHENHOE paclIpOCTPaHEHHE CBETA B

26 OJTHOPOJHOM cpenie. ToueuHbIit NCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0c478c
CBeTa

97 OtpaxeHue cBera. 3aKOHBE OTpa’KEHMsI CBETA. hitps://m.edsoo.ru/ff0c478c
[TocTpoerne n300pakeHHIA B TUTOCKOM 3epKajie

28 HpeJ‘IOMHeHI:Ie cseta. [loiHOE BHYTpEHHEE OTpaKEHHE. hitps://m.edsoo.ru/ff0c478c
[TpenenpHBIN YTOI MOJTHOTO BHYTPEHHETO OTPAXKCHHS

29 JlaGopatopHas pabota «/3mepenue mokazatens hitps://m.edsoo.ru/ff0c478c
MPEJTOMIICHUS CTEKIIa

30 .HI/IHBL{. [Toctpoenue nzodpaxkenuii B muuze. opmyna hitps://m.edso0.ru/ff0c478¢
TOHKOH JINH3BL. Y BETUYCHUE JTMH3BI

31 JlaGopatopHas pabota «lccnenoBanue CBOUCTB
M300paXeHUH B TMH3AX»

32 Hucnepcus cBera. C0XKHBIN cocTaB 6€JI0Tr0 CBETA.
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LBer. JTabopaTopHas padora «Habmronenue
JIMCIICPCHH CBETa»

WnTepdepenmus ceera. Judpakuus cera.

33 ) https://m.edsoo.ru/ff0c478c
JudpakumonHas pemérka

34 [MonepeunocTh cBeTOBBIX BOJH. [Tossipu3anus cBera https://m.edsoo.ru/ff0c478c

35 OnTuueckue mpuOOPsI U yCTPONCTBA U YCIOBUS MX
0€30MacCHOr0 NPUMEHEHUS

36 I'panu1el NPUMEHIMOCTH KIIACCHYECKOH MEXaHHKH. hitps://m.edsoo.ru/ff0c478c
[ToctynaTsl crienuabHONM TEOPHH OTHOCUTEIEHOCTH

37 OTHOCHUTEIBHOCTb OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE hitps://m.edsoo.ru/ff0c478c
BPEMEHU M COKpAIICHUE JITHHBI

38 OHeprus u UMITyJIbC PEIATHBHCTCKOI HaCTHLBL. Cas13b hitps://m.edsoo.ru/ff0c478c
MacChl ¢ JHEPTUEH U UMITYJIBCOM. DHEPTHsl TIOKOS

39 Konrponbnas padora «OnTrka. OCHOBBI ClIELIMATIBHON hitps://m.edsoo.ru/ff0c478c
TEOPHH OTHOCHTEIBHOCTH

40 ®oronsl. Popmyina [Inanka. DHeprus u UMITYIIbC hitps://m.eds00.ru/ff0c478c
doroHa

a1 OTxpeiTHe U uccnenoBanue Gotordpdexra. OnbITh A. hitps://m.edsoo.ru/ffOcA78c
I'. CroneroBa

42 3akoHsbl poTtodddexTa. YpaBHeHHE DUHIITEHHA IS hitps://m.edsoo.ru/ffOcA78c
doroaddekra. «Kpacnas rpanuna» porosddexra

43 JlaBienue CBeTa.v Omnertel I1. H. JIeOenena. hitps://m.edsoo.ru/ff0c478c
XUMHUECKOe JeiCTBUE CBETa
TexHu4eckue ycTpoicTBa U NPaKTUYECKOE

44 npruMeHeHue: GoTo3IeMEHT, HOToAATUHK, COTHEUHAs
OaTapesi, CBeTOIOT

45 Pemienue 3a1a4 mo reme «1eMEHTHI KBAHTOBOM hitps://m.edsoo.ru/ff0c478c
OTITHUKI

16 Monens atoma Tomcona. OnbiThl Pesepdopnaa mo hitps://m.edso0.ru/ff0c478¢
paccestHHIO o-9acTHIl. [ImaneTapHas Moziens aToma

47 [Toctynats! bopa https://m.edsoo.ru/ff0c478c
W3nydenune u moriomeHue GoTOHOB MPH MEPexoe

48 aToMa ¢ OJTHOTO YPOBHS SHEPIrUU Ha Jpyroil. Buabl https://m.edsoo.ru/ff0c478c
CIIEKTPOB

49 BosHOBBIE cBOlicTBa yacTul. BomHbl e bpoiins. https://m.edsoo.ru/ff0c478c
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Kopnyckynsipao-BonHoBo# nyann3mM. CliOHTaHHOE U
BBIHYKJICHHOE U3JIyYECHHE

50

OtkpeiTue paguoakTuBHOCTH. OmbITHI Pe3epdopaa mo
OTIPE/ICNIEHUIO COCTAaBA PAIMOAKTUBHOTO U3ITYUCHHUS

https://m.edsoo.ru/ff0c478c

51

CaoticTBa anbda-, 6era-, ramma-u3nydcHus. Biusaue
PaJIMOAaKTUBHOCTH Ha )KMBBIC OPTaHU3MbI

52

53

OTkpbITHE IPOTOHA U HeWTpoHa. M3oTombl. Anbga-
pacnaj. DIeKTPOHHBINA U TTO3UTPOHHBIN OeTa-pacma.
l'amMmma-u3nydenue

DHeprusi CBSI31 HYKJIOHOB B siipe. SIIepHbIe peaKiiu.
SAnepusrii peaktop. [Ipobdiaembl, TEpCIEKTUBEI,
SKOJIOTUYECKHE ACTIEKTHI SIIEPHOM SHEPreTUKU

https://m.edsoo.ru/ff0c478c

https://m.edsoo.ru/ff0c478c

54

55

DnemMeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.
MeTto1b1 HAONIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX
yactull. Kpyraeii cton « DyH1aMeHTanbHbIE
B3auMojeiicTBus. EQMHCTBO (hn3nuecKoil KapTUHBI
MHUPa

Otansl pa3BuTHs acTpoHoMuU. [Ipuknaanoe u
MHUPOBO33PEHUYECKOE 3HaUE€HUE acTpoHOMUU. Bun
3B&3nHOTO HeOa. Co3Be3nus, ipKUe 3BE3IbI, IUIAHETHI,
UX BUAUMOE JBHkeHHe. ColHeuHas CUCTeEMa

https://m.edsoo.ru/ff0c478c

56

Connue. ConHeyHasi akTUBHOCTb. MICTOUHUMK 3HEprun
CounHua u 3B€31

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI
[JIaBHOM TOCJIE0BATENIBHOCTH. BHYTpeHHEe cTpoeHMe
3B€3/1. COBpEeMEHHbIE IIPE/ICTABIECHHUS O
IIPOUCXOXKAEHNH U 3BotoLMu CoslHIA U 3BE3 ]

58

59
60

Muneunsiii [1yte — Hama ["anmaktuka. [Tonoxenue u
newxenne Connua B ['anaktuke. ["anaktuku. U€pHbie
JBIPBI B IPAaX TAIAKTUK

Bcenennas. Pa30eranue ranakrtuk. Teopust bonbiioro
B3pbIBA. PenmnkToBOE M3nydyeHue. MeraranakTuka
Hepeniennsie npo6aemMbl aCTPOHOMUU

61

KonTtponbhas pabota «71€MEHTHI aCTPOHOMUU U
acCTpOUZHKIY
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O6o6maromuii ypok. Poib ¢pusuku n actponomuu B

62 SKOHOMHYECKOM, TEXHOJIOTHYECKOH, COLMAIbHON U 1
ITUYECKOH cdepax JesaTeTbHOCTH YeTOBeKa

63 O6o06maromuii ypok. Posb 1:1 MECTO (111/131/110/1 u 1
ACTPOHOMHHU B COBPEMEHHOUN HAYYHOH KapTHHE MUPA
O6o6matomuii ypok. Ponb ¢puzmdeckoit Teopuu B

64 (bopMUPOBAHUU TIPEJICTABICHUN O PU3UIECKON 1
KapTHUHE MHUpa
Ob6o06maromuii ypok. Mecto pu3n4eckoil KapTHHBI

65 MUpa B 001EM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX TPEJCTABICHUN O IPUPOIC

66 Pe3epBHbIil ypok. MarautHoe noJe. 1
DNEKTPOMAarHUTHAS WHIYKIIHS

67 PesepBHblii ypok. Ontrka. OCHOBBI CIEIIUATbHOM 1
TEOPUU OTHOCUTEILHOCTH

68 Pesepnbiii ypok. KBanToBas ¢pusnka. DneMeHThI 1 hitps://m.edsoo.ru/ffoc478c
ACTPOHOMHH U acTPOU3UKH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHNUA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMABI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpelHero 001ero
o0pa3oBaHus

JIeMOHCTpUPOBATh HAa MPUMEPAX POJb U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHON HAy4YHOM KAapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOM IEATEIBHOCTH JIIOACH

VY4uThIBaTh I'paHULBl NPUMEHEHUs HM3YYEHHBIX (PUM3MYECKMX MoJieNell: MaTepualibHas TOYKa, MHEpIHalbHas cUCTeMa OTCuéTa,
a0COIIOTHO TBEPOE TEJIO, UICATBHBIN T'a3; MOJCIH CTPOCHHUS T'a30B, JKUAKOCTEH U TBEPBIX TN, TOYCUHBIN SJCKTPUICCKUN 3aps]l —
IIPU pelIeHnd (PU3NUECKUX 3a]au

10.3

Pacnio3naBath ¢usnueckue siBIeHUs (MPOIECCHl) U OOBICHATH UX HAa OCHOBE 3aKOHOB MEXAaHHKH, MOJIEKYJSPHO -KHHETHUECKOH
TEOPHH CTPOCHHS BEIIECTBA U IJEKTPOJMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEWHOE IBH)XEHHE, CBOOOJIHOE
NajicHue TeJ, JBIKEHHE IO OKPYKHOCTH, MHEpLus, B3aumMozeicTBue Ten; AuQQy3us, OpPOyHOBCKOE IBHIKEHHE, CTPOCHHUE
KUAKOCTEH W TBEPIABIX Tell, U3MEHEHHE 00bEMa Tel Mpu HarpeBaHuM (OXJIaXKIEHWUHU), TEIJIOBOE pPAaBHOBECHE, HCIIapeHUeE,
KOHJICHCAllUs, IUIABJICHUE, KPUCTAIUIN3ALUs, KUIICHUE, BIAXXHOCTh BO3/yXa, IMOBBIIICHHUE JTABJICHUS ra3a P €ro HarpeBaHUU B
3aKpBITOM COCYJI€, CBsI3b MEXIY IapaMeTpaMU COCTOSIHUS Ta3a B U30IPOLIECCAX; IIEKTPU3ALMSA TEIl, B3aUMOJAEHCTBHUE 3aps10B

10.4

OnucelBaTh MEXaHHMYECKOE ABWXKCHUC, MCIIOJIb3Yys (1)I/ISI/I‘I€CKI/I€ BCJIMYHHBI: KOOpAWHATA, IIyTb, MNCPEMCIICHUC, CKOPOCTD,
YCKOpPEHUEC, Macca TeEja, CUJild, HUMIIYJIbC TCJIa, KHHCTHYCCKAA OHCPIUA, IOTCHIHAJIbHAA OSHEPTHUA, MCXAHUYCCKas pa60Ta,
MCXAaHUYCCKasds MOIIHOCTD, IIPHU OIMMHUCAHUUN ITPABUJIIBHO TPAKTOBATH (1)H3PI‘~IGCKHI>1 CMBICIT UCITOJIB3YEMBIX BCJIIMYHH, UX 0003HaYCHUS U
CAWHUIbI, HAXOOUTH (l)OpMy.]'IBI, CBA3BIBAIOIIUEC TAHHYIO (I)I/I3I/I‘leCI(y10 BCJIIMYNHY C APYTYUMU BCIMYHUHAMU

10.5

10.6

10.7

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIJIOBBIC SIBJICHUS, WCIONB3YsS (PU3MYECKHE BEJIMYMHBI: JABJIICHHE rasa,
TeMIepaTypa, CpelHsisi KUHETHYEeCKas SHEpPrusi XaoTUUYECKOro JIBH)KEHUS MOJIEKYJ, CpPEIHEKBAApAaTH4YHAs CKOPOCTb MOJEKYI,
KOJINYECTBO TEMJIOTHI, BHYTPEHHSSA JHEprusi, padora raza, KOAX(HUIMEHT MOJIE3HOTO AEHCTBUSA TEIUIOBOTO JIBUTATEINs; TMPHU
OMHMCAHUH TPABUIBHO TPAKTOBATH (DU3UYECKUN CMBICT HCIOIB3YEMbIX BEIWYHH, WX O0O3HAYCHHUS W EIUHUIIbI, HAXOJUTh
(hopMyIIBI, CBSI3BIBAIONINE JAaHHYIO0 (U3UYECKYIO0 BETUYUHY C IPYTUMU BETHIHHAM

OnuceiBaTh HW3yYCHHBIE DIIEKTPUUYECKHE CBOWCTBA BEIIECTBA W DJIGKTPUYECKUE SBJICHHS (IIPOLIECCHI), UCTIONB3YS (U3HUECKUE
BEJIMYUHBI: DJIEKTPUUYECKUA 3apsJl, DJIEKTPUUECKOE TIoJIe, HAMPsSHKEHHOCTH II0Js, IMOTEHIMAa, Pa3HOCTh MOTEHIMAIOB; IpPHU
OMHMCAaHWUU TPABWIBHO TPAKTOBaTh (DU3MUYECKUH CMBICT HCIOIb3YEMbIX BEIWYMH, MX OOO3HAYECHUS W EIUHUIIBI, YKa3bIBaTh
(hopMyITBI, CBSI3BIBAIOIINE TAHHYIO (DU3NYECKYIO BEIMYUHY C IPYTUMU BETMYNHAMUA

aHAIIM3UPOBATh (PU3UUYECKUE TIPOIECCHI U SBIICHUS, UCTIONB3YS (PU3HUECKHe 3aKOHBI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TITOTeHHUS, I,
IT u III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS] MEXAHUYECKOW SHEPTHUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHLIMI CYNEPIO3ULINHU CHUJI,
MPUHIUIT PaBHONPABUS WHEPUUAIBHBIX CHUCTEM OTCUETA; MOJEKYISPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, T'a30BBIC
3aKOHBI, CBSI3b CPEHEH KWHETUYECKOW SHEPTHH TEIUIOBOTO JBIDKCHMSI MOJIEKYJ ¢ aOCOJIOTHOW TeMIlepaTypoi, TIEPBBIM 3aKOH




TEPMOAMHAMUKHU; 3aKOH COXPAHEHHUS 3JIEKTPUYECKOro 3apsaa, 3akoH KyloHa; mpu 3TOM pa3iudarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCcKoe BhIPAKEHHE U YCIOBUS (FpaHUIlbl, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC NPHHIMIIBI IEHCTBUSA MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MacHOrO
HCIIOJIb30BAaHUs B TOBCEIHEBHOM JKU3HU

10.9

10.10

10.11

BBIMONMHATE SKCIIEPUMEHTHI IO MCCIIEOBAHUIO (DU3MYECKUX SBICHUHA M TMPOLECCOB C HCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX
U3MEpEeHui; mpu 3ToM (GOpMYIMpPOBaTh IMpodiieMy (3aJady) M TUIOTE3y Y4EOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MPEUI0KEHHOT0 000PYI0BaHUS, POBOAUTH OIBIT M (POPMYITUPOBATH BHIBOIBI

Ocy1ecTBIATh NPsIMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYUH; IIPU 3TOM BBIOMPATh ONTUMAJbHBIN CIIOCOO U3MEPEHUS U
HCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHHI

HccnenoBaTh 3aBUCUMOCTU MEXAY GU3NUYECKUMU BETMYMHAMHU C UCIIOJIb30BAaHUEM MIPSIMBIX U3MEPEHUIl; IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHPOBATH PE3YNIbTAThl MOJYYEHHOW 3aBUCHMOCTH (U3MYECKHX BEIMYMH B BHJE TAaOMUI] W TpaduKOB, IenaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIIEIOBaHUS

10.12

CoOmoaTte TpaBmiia O€30MACHOTO TpyJna MpPH MPOBEACHUU HWCCICIOBAHWA B paMKax y4eOHOrO OKCIICPUMEHTa, y4eOHO-
MCCIIEIOBATEIILCKOW U MPOCKTHOM JICSITEJIbHOCTH C HCIIOJIb30BAHHEM U3MEPUTEIIbHBIX YCTPOUCTB | J1a00paTOPHOTO 000PYIOBAHHMSI

10.13

10.14

Pemarp pacuérHbie 3amaun ¢ SIBHO 33JJaHHOW (PM3MUECKON MOJCIBIO, UCTIONB3YS (PU3NYCCKUE 3aKOHBI M NPHUHIIMITEI; HA OCHOBE
aHallM3a YCJIOBHS 3a7aud BBIOMPATh (PU3MUECKYI0 MOEINb, BBIACNATH (pU3nueckue BENIUYUHBI U (POPMYIbI, HEOOXOAUMBIE AJs €€
pEIICHUS, IPOBOJAUTH PACUETHI U OLICHUBATh PEATLHOCTD MOJIYICHHOTO 3HAYCHUS (PU3HUCCKON BEITMINHBI

Pemare kadecTBeHHBIE 3a/1aud: BBICTPAMBATh JIOTMUECKH HENPOTUBOPEUYUBYIO LIENOYKY PACCYXKIAEHUW C ONOPOW HA M3y4YEHHbIE
3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKHUE SBICHUS

10.15

10.16

10.17

Hcnonp30BaTh npu pelIeHUH y4eOHBIX 3a/a4 COBPEMEHHbIE MH(OPMAIlMOHHBIE TEXHOJIOTMM JI TOUCKA, CTPYKTYpUPOBaHUS,
UHTEpOpETallud U TpeICcTaBleHUs y4yeOHOW M HaydHO-TIOMYJSIpHONW HH(pOpMAIMM, MOJYYECHHON U3 pa3iIM4YHBIX HCTOYHHUKOB,
KPUTHUYECKH aHAJIU3UPOBATh MOJy4aeMyr0 HHPOpMAIIIIO

[IpuBoauTH mpHUMEpHl BKJIAJa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(U3MKOB B pa3BUTHE HAyKHU, OOBACHEHHE MPOIIECCOB
OKpY>KaloIlero MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

Vcnonb30BaTh TEOPETHUECKUE 3HAHUSA MO (U3UKE B MOBCETHEBHOM JKM3HM AJIs oOecrieyeHus: 0€30MacHOCTH MpHU OOpalieHHH ¢
npubopaMyu M TEXHUYECKUMHU YCTPONCTBAMH, JUIsl COXPAHEHUs 3JI0POBbS M COOIIOJEHHMS HOPM 3KOJOTHYECKOTO MOBEACHUS B
OKpYJKaIoLllEeH cpene

10.18

PaGoTaTh B rpyrmne c BbIIOJHEHUEM Pa3IMYHBIX COLUAIbHBIX POJIEH, MJIAHUPOBATh pabOTy IPYIIbI, PAlHOHAIILHO pacipenemsaTh
00513aHHOCTH U TJIAHUPOBATH JESITENbHOCTh B HECTAHJAPTHBIX CUTYAIUsAX, aIeKBaTHO OLICHUBATh BKJIAJl KKJOTO U3 yYACTHUKOB
TPYIIBI B pellIeHne paccMaTpuBaeMoi mpoodIeMbl




11 KJTACC

Koxa
MPOBEPAEMOro
pe3yJbTara

111

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero o01ero
o0pa3oBaHus

JleMOHCTpHUpOBaTh Ha MPHUMEPAX POJb U MECTO (PU3MKK B (GOPMHUPOBAHUM COBPEMEHHON HAYyYHOH KapTHHBI MHPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIOACH, IIEIOCTHOCTh U €IUHCTBO (DU3MYECKON KapTHHBI
MHpa

11.2

VY4YuTHIBaTh TPAHULBI TPUMEHEHHS U3YYEHHBIX (PU3MYECKUX MOEJICH: TOUSUHBIA AIICKTPHUYECKUH 3apsij, sSAepHas MOJENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOT'0 si/ipa IpH pellieHUH GU3NYECKUX 3a/1a4

11.3

Pacnio3naBate (usnyeckue siBieHUs (Tporuecchl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB JJIEKTPOJMHAMUKHA M KBAHTOBOW (DH3UKU:
ANEKTpUYECKasi MPOBOAMMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEHCTBUS TOKa, B3aUMOJICHCTBHUE MAarHUTOB,
QJICKTPpOMAarduTHasA WMHAYKIUA, IIef/'ICTBI/Ie MAaroivTHOrO IoJisi Ha IMPOBOAHUK C TOKOM M IIBH)KyHII/II;'ICﬂ 3apsaa, 3JICKTPOMArHuTHBIC
KojeOaHus M BOJHBI, MPSMOJIMHEHHOE pPACIpPOCTPAaHEHHE CBETa, OTPa)KCHHE, IpelomiieHue, uHTepdepeHIusa, Tubpakaus u
MoJIApU3alsl CBETa, JUCTepchs cBeTa, (oTtodnekTpuueckuid 3pdext (porodaddexr), cBeTOBOE MaBiICHHE, BO3HUKHOBECHUE
JUHENYaToro CreKTpa aToMa BOJIOPO/a, ECTECTBEHHAs! U UCKYCCTBEHHAs paJHOAKTUBHOCTh

114

OnuceiBaTh HU3YYCHHBIC CBOMCTBaA BCIIIECTBA (BHGKTpI/I'-ICCKI/IC, MArauMTHbIC, OITHYCCKHUEC, OJICKTPUUYCCKYIO IIPOBOAMMOCTDH
Pa3IUYHBIX CPEN) U DJIEKTPOMATHUTHBIC SBICHUS (IIPOLIECCHI), UCTIONB3YsS (DU3MUYECKHE BEIHUMHBI: SJCKTPUUECKUN 3apsii, cuiia
TOKa, JJIEKTPUUECKOE HAMpPsDKEHHUE, AJIEKTPUUYECKOE COMPOTHBIICHHE, pa3HOCTh moTeHIuanoB, JJC, paboTa Toka, WHIYKIIHSI
MarHuTHOTO MoJisA, cuia Amiepa, cuna JlopeHia, HHIYKTUBHOCTh KATYHIKHU, YHEPIHsl SJEKTPUYECKOTO M MArHUTHOIO TOJIEH,
MEePUOJ ¥ YacToTa KojiebaHUM B KOJIeOATEILHOM KOHTYpE, 3aps/l M CHUJia TOKa B MPOIECCE TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KosjeOaHuii, (OKyCHOE pacCTOSTHUE M ONTHUYECKas CHia JIMH3bI; MPH ONUCAHUU TPABHIBHO TPAKTOBATh (DU3MUECKUI CMBICT
HCIOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS] U €IUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JTAHHYIO (PU3HUECKYIO BEIUUYHHY C
JPYTUMHU BETUYMHAMU

115

11.6

OmnuceIBaTh HN3Y4YCHHBIC KBAHTOBBLIC ABJICHUA W MPOLECCHI, MCIIOJIb3Ysd (1)I/ISI/I‘IGCKI/I€ BCIIMYUHEBI: CKOPOCTH JJICKTPOMArHUTHBIX
BOJIH, JJTMHA BOJHBI M YacTOTa CBETA, DHEPTUS U UMMYJIbC (OTOHA, MEPUO TMOTypaciaga, IHEPTUs CBS3U aTOMHBIX siIep; MPU
OMMMCaHWH IPaBUIIBHO TPAKTOBATh (bH?.I/I‘-IGCKI/IfI CMBICJI HCIIOJIB3YEMBIX BCJIWYHUH, HUX 0003HaYeHNU U CAWHUIIBI, YKa3bIBaTb
(bopMynBl, CBS3BIBAIOIINE JaHHYI (H3UYECKYI0 BEIMYMHY C APYTMMU BEJIUYMHAMH, BBIYHCIATH 3HAUYEHUE (PU3MUYECKOU
BCIIMYUHBI

AHanu3upoBaTh (U3MYECKUE TPOIECCHl W SBICHUS, HUCTHOJIB3Ys (HU3MUECKHe 3aKOHbI W MPUHIUNBL 3akoH Owma, 3aKOHBI
MOCJICZI0BATEIHFHOTO U MapaJUICIEHOTO COSTMHEHUS TIPOBOIHUKOB, 3aKk0H JIkoyns — JIeHIa, 3aK0H AJIEKTPOMAarHUTHOW WHIYKITUH,
3aKOH MPSMOJIMHEHHOTO paclpOCTPAHEHHUS CBETa, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI MIPEIOMIICHHUS CBETa, ypaBHEHHE DUHINTeHA
st porodddexra, 3aK0OH COXpaHEHUS YHEPTHH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPAaHEHUSI DIIEKTPUIECKOTO 3apsi/a, 3aKOH
COXpaHEHUsT MacCOBOI'0 4YHCIA, MOCTylaThl bopa, 3aKk0H pajgMOaKTHMBHOTO pacmaja; MpH ATOM pPa3indaTh CIOBECHYIO
(hOopMYJIHPOBKY 3aKOHA, €0 MATEMAaTHUUECKOE BRIPAKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) MPUMEHUMOCTH




11.7
11.8

OHpel[eJISITB HaIpaBJICHUC BCKTOPA MHAYKIIMU MAIrHUTHOTI'O I10JII IPOBOJAHHUKA C TOKOM, CHUJIBI AMnepa " CHUJIbI HopeHua
CTpOI/ITb " OIINChIBAThb I/I306pa)KeHI/IC, COo31aBacMoO€ IJIOCKHUM 3€PKaJIOM, TOHKOM JIMH30M

11.9

11.10

11.11

BBINONHATE SKCHEPUMEHTHI 110 UCCIEI0BAHUIO (PM3UUECKUX SIBICHUH M IMPOLECCOB C HCIOJIH30BAHUEM TMPSAMBIX M KOCBEHHBIX
U3MEpeHui; npu 3ToM (opmMmyaupoBaTh HpolieMy (3azady) M THUIOTE3y y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAHOBKY W3
MPEUI0KEHHOT0 000PYI0BaHUS, POBOJAUTH OIBIT M (POPMYITUPOBATH BHIBOIBI

Ocy1ecTBIATh NPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJUYMH; IPU 3TOM BBIOMPATh ONTUMAIBHBIN CIIOCO0 U3MEPEHUs U
HCIIOJIB30BaTh U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM; IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCHMOCTH (PM3MYECKHUX BEJIWYHH B BUAE TAaOIWI[ U T'padUKOB, JEIaTh BBIBOIBI 10
pe3yJIbTaTaM MCCIEA0BAHUS

11.12

11.13

CobmomaTe mpaBuia 0€30macHOrO TpyAa IMpPH TMPOBEICHWM HCCIEJOBAHMM B paMKaxX ydeOHOTo HKCIEPHUMEHTa, y4eOHO -
UCCIICIOBATEIIbCKOW W TMPOCKTHOW JICITEILHOCTH C HCIIOJIb30BAaHHUEM W3MEPHUTEIBHBIX YCTPOWCTB W JIaDOpATOPHOTO
o0opyaoBaHUS

Pemrate pacu€rHble 3a7auu ¢ SIBHO 3aJlaHHOM (PU3MUYECKOW MOJEIbI0, UCTIONB3Ysl (PU3UUECKUE 3aKOHBI M MPUHIUIIB; HA OCHOBE
aHaJM3a YCJIOBUS 3a7a4dl BHIOMPATh (PU3HMUECKYIO MOJEIb, BELICIATH (PU3HMUECKUE BETUYMUHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€
peleHwsI, TPOBOIUTh PACUYEThI U OLICHUBATh PEAIbHOCTh MMOJIYYSHHOTO 3HAUCHHS (PU3HUECKON BEIIMYHHBI

11.14

Pemate xaduecTBeHHBIC 3aJla4r: BBICTpaMBATh JIOTUYCCKU HCHIPOTUBOPCUHUBYIO ILICIIOYKY paCCY)KIIGHI/Iﬁ C OHOpOf/'I Ha HU3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/ILIGCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh mpu penieHnH y4eOHBIX 3ajjad COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTUU JJIsl MOMCKA, CTPYKTYpHUPOBAHMS,
MHTEpIpEeTallMl W NPEACTaBICHUs Y4eOHOM M Hay4yHO-TIONYJSpHOW HMH(OpPMalMM, MOITYYEHHOH U3 Pa3IMYHbIX HCTOYHHMKOB;
KPUTHYECKH aHAIM3UPOBATH MOJIy4aeMyI0 HHPOPMALIHIO

11.16

OOBSACHATh NPUHLUIBl JEHCTBUS MAaIlMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBUS HUX 0€30IacHOro
UCIIOJIb30BAaHUs B [IOBCEIHEBHOM JKU3HU

11.17

[IpuBouTE mpUMEpHl BKJIaJa POCCUUCKUX M 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHUE HAYKH, B OOBSCHEHHE IPOLIECCOB
OKPY’KaIOILEro MUPa, B pa3BUTUE TEXHUKU U TEXHOIOTUN

11.18

11.19

Hcnons30BaTh TeopeTnueckre 3HAHUSA MO (PU3UKE B TOBCEIHEBHOW >KM3HU NIl oOecrieueHrss 0€30MacHOCTH MpU OOpaIieHuu C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, AN COXPAaHEHHS 3I0POBbSI U COONOJEHUS HOPM JKOJIOTUYECKOTO TOBEICHUS B
OKpY>Karollen cpenie

PaGorars B rpymnmne ¢ BBITOJTHEHHEM Pa3IMUHBIX COIMATIBHBIX POJIeH, IIAHUPOBATh PabOTy TPYMIbI, PAlMOHATIBHO pacHpenesaTh
0053aHHOCTH U IJIaHUPOBAaTh ACATCIBHOCTh B HECTAHAAPTHBIX CUTyallHAX, aJC€KBATHO OLCHUBATH BKJIAJA KaXXAOr0 M3 YYAaCTHHKOB
TPYIIIBI B PELICHHE PACCMATPUBAEMOM MPOOIEMBI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon Kon
nposepsiemo  IIpoBepsiemMble 3J1eMeHTHI CO/IeP:KaAHUS
pasjena
ro 3JieMeHTa
OU3UKA 1 METOABI HAYYHOI'O I[TO3HAHU A
11 O®u3nka — Hayka o mpupoje. Hayunble MeToabl MO3HAHUS OKpyKaromero Mupa. Pojib skcnepuMeHTa U TEOpHH B
1 nporiecce MO3HaHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE
MonenupoBanue Gpunveckux sSBJICHUM U mpolrieccoB. Hayunblie TunoTe3sl. Gu3ndeckue 3aKOHbI M TeOpUU. |'paHUIIbI
1.2 NPUMEHUMOCTH (pu3muecknx 3akoHOB. [IpmHiun coorBercTBus. Pomp um Mmecto ¢usuku B (HOpMUPOBAHHU
COBPEMEHHOM HayuHOI KapTUHBI MUPA, B IPAKTUYECKON JESITEIbHOCTH JIIOCH
2 MEXAHUWKA
KMHEMATHKA
2.1.1 Mexannueckoe ABuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHusA. Cuctema orcuéra. TpaekTopus
219 [lepemenieHne, CKOpPOCTh (CpedHsss CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE MaTepUalbHOM TOYKH, HX
IIPOEKIIMK HA OCU CUCTEMbI KOOpAHHAT. C0XKeHHUEe MepeMellieHUI U CII0KEHNE CKOPOCTeH
213 PaBHOMEpHOE U pPaBHOYCKOPEHHOE np;IMonHHveﬁHoe nBkeHue. ['paduku 3aBUCUMOCTH KOOPJHMHAT, CKOpPOCTH,
YCKOPEHUs, IIYTH U TIepEMEIICHUS MAaTepHATbHONW TOYKH OT BpEMEHHU
21 214 CBobOoaHOe PaHeHI/Ie. YckopeHnne cBOOOIHOTO Ma/IeHus .
215 Kpusonuneiinoe apmwkeHHe. PaBHOMEpHOE ABIKEHHE MaTEpPHAIbHOH TOUKH TIO0 OKPYXHOCTH. YTJIOBasi CKOPOCTb,
auHenHas ckopocTb. [lepuon 1 yactora. LleHTpoCcTpeMHUTENbHOE YCKOPEHHE
2.16 TexHUYECKHe yCTPOUCTBA: CIIUAOMETP, IBUKECHUE CHAPSIIOB, IIEMTHBIE U PEMEHHBIE MepeIaun
[Tpaktnyeckue paboTsl. M3MepeHune MrHOBEHHOM cKopocTd. lMcciegoBaHME COOTHOIIEHUS MEXIY IyTSIMH,
517 NPOIIEHHBIMU TEJIOM 3a IIOCIIEAOBATEIbHBIC pPaBHBIE MPOMEXKYTKH BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKECHUHU C
HayaJIbHOM CKOPOCTBIO, PaBHOM HyII0. V3yyeHue BUKEHHUS IIapuKa B BA3KOW JKUAKOCTH. M3yueHne IBMKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO
JMHAMUKA
2.2.1 [Tpunnun otHOcHTenbHOCTH ['anunes. [lepslii 3akoH HeroToHa. IHEpIMaibHbIe CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHumn cynepno3uiuu Cui
29 203 Bropoit 3axkon HploToHa s MatepuanbHOM TOYKM B HHepHuanbHOM cucteme otcuéta (MCO). Tpernii 3akoH
HeloToHa 17151 MaTepUaibHbBIX TOYEK
2.2.4 3akoH BceMupHoro TsaroteHus. Cuna tspkectu. [lepBas kocmuueckas ckopocts. Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
2.2.6 Cuna tpenmsi. Cyxoe tpeHume. Cuna TpEeHUs CKOJBKEHHS W cuia TpeHus mnokosi. Koaddurmument tpenus. Cuna




COIIPOTUBJICHUS ITPU ABUKCHUU TCJIa B )KUJIKOCTU UJIN I'a3¢C

2.2.7 [TocTymarensHOE U BpaliaTelIbHOE ABUKEHHUE a0COIIOTHO TBEPIOTO Tela

2.2.8 MoMeHT cuiibl OTHOCUTENbHO ocH Bpaienus. [lnedo cumsl. YcnoBust paBHoBecus TBEpaoro tena B MCO

2.2.9 TexHuuyeckue yCcTpoNCTBa: MOAIIMITHUKY, TBUKEHUE HCKYCCTBEHHBIX CITYTHHUKOB
[Ipaktuyeckue padotel. M3yueHne ABMKEHHsI OpycKa IO HAKJIOHHOM IUIOCKOCTH TOJ JCHCTBUEM HECKOJBKHUX CHIL.

2.2.10 HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B JehOPMUPYEMON TIPY)KHUHE U PE3UHOBOM 00pasiie, OT
BEJIMYMHBI UX Jedopmanuu. MccnenoBanue yclioBUil paBHOBECHS TBEPIOTO Tella, MMEIOLIETO OCh BPAILICHHS

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1 Nmnysnpc MaTepuaibHONM TOYKH, CUCTEMbI MaTEepHAIILHBIX TOUEK. VIMITYIIbC CHITBI M I3MEHEHUE UMITYJIbCa Tella

2.3.2 3akoH coxpaHenus umiynbca B UCO. PeaktuBHOE ABMKEHUE

2.3.3 Pabora cuisl

234 MOoLHOCTH CHIIBI

2.35 Kunernueckas sHeprus MaTepuabHOM TOUKH. Teopema 0 KHHETUYECKON SHEPTUU

23 236 [TorenuuanbHas sHeprus. [lorennuanbHas sHeprus ynpyro nehopMupoBaHHON NpyKuHbL. [loTeHIManbHas SHEprus

Tena BOJIM3U MOBEPXHOCTH 3eMIIH

237 [ToreHunanbHble U HEMOTEHIMAIbHBIE cUibl. CBsi3b PabOTHl HEMOTEHIMAIBHBIX CHUJ C U3MEHEHHEM MEeXaHUYeCKOU
OHEPTUU CHCTEMBI TeJl. 3aKOH COXPAaHEHHUS MEXaHUIECKOW SHEPTHU

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHMS

2.3.9 TexHuuyeckue ycTpoiCTBa: ABHKEHUE PAKET, BOAOMET, KOTIEP, MPY>KUHHBIA MUCTOJIET

2310 [TpakTuyeckue paboOTHI. H3¥H6HH6 CBSI3U CKOPOCTEH Tell MpH Heynmpyrom yaape. MccnenoBanue cBsizu pabOThI CHIIBI €
U3MEHEHHEM MEXaHHUYECKOW YHEPTUH Teja

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311 OcHoBHbIE TIOJOJKEHILE MOJIEKYJISIPHO-KMUHETHYECKON Teopuu. bpoyHoBckoe nBumxkenue. uddysus. Xapaxrep
JBUKEHHS M B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

3.1.2 Mogenu cTpoeHUs Ta30B, JKUJIKOCTEH U TBEPABIX TEJI U OOBSICHEHUE CBOIMCTB BEIIECTBA HA OCHOBE ITUX MOJCIICH

3.1.3 Macca monexyn. KonnyectBo Bemectsa. [locTosiHHast ABoraapo

3.1.4 TermmoBoe paBHOBecue. Temnepatypa u e€ uzamepenue. lllkana remneparyp Lenbcus

3.1 3.1.5 Mojenb uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOIM TEOpUH U/IeaIbHOTO ra3a

316 AOconroTHasl TeMIiepatypa Kak Mepa CpeHeH KWHETHYeCKOW DHEpPruu TEIUIOBOTO IBIDKEHHUS dacTull rasa. [llkama
temneparyp KensBuna

3.1.7 VpaBuenne Knaneiipona — Menneneesa. 3akon JlaipToHa

318 l"a3oBbie 3akoHbl. M3omporeccsl B WAEaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TepMa, M30X0pa,
n3zobapa

3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETpP, OapomeTp




[IpakTuyeckue paboTsl. M3MepeHue macchl BO3ayxXa B KIACCHOM KomHare. MccienoBaHue 3aBHCHMOCTH MEXKIY

3.1.10 napaMeTpamMM COCTOSIHMS Pa3peKEeHHOro ra3a
OCHOBbBI TEPMO/IMHAMUKHA
3.2.1 TepmoaunaMuyeckas cucreMa. BHyTpeHHsIs1 SHeprusi TepMOAMHAMHYECKOW CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
3.2.2 KomuuectBo TemnoTs! u pabota. BHyTpeHHss 3HEprusi OAHOATOMHOTO HJICAJILHOTO ra3a
323 Bugapl Tennonepenaun: TEIIONPOBOJHOCTb, KOHBEKIMS, M3Iy4eHUEe. TemoéMKOCTh Tena. Y IenbHas TEeMJI0EMKOCThb
BellecTBa. Pacuér konmyecTBa TEMIOTHI IIPU TEILIONEpEaade
324 [lepBblif 3akOH TepMoAMHAMUKU. [IpuMeHeHue NepBOro 3akoHa TEpPMOJMHAMMKM K H3ompoueccam. ['paduueckas
3.2 WHTEpIpeTamus padoThl ra3a
325 TennoBble MamuHbl. [IpuHIMIBI qeiicTBUSA TEIUIOBBIX MamMH. [IpeoOpa3oBaHMsl SHEPrHMM B TEIUIOBBIX MAIIMHAX.
Koaddunment nonesnoro nevicteus (nanee — KI1/1) teruioBoit mamunast. [ukn Kapro u ero KIT/T
326 Bropoii 3akoH TepmoamHamuku. HeoOpartumocTe mporeccoB B mpupoje. TemnoBble ABUraTeiad. DKOJOTMUYECKHUE
pOo0JIEMBI TEIJIOIHEPTreTUKU
3.2.7 TexHuueckue ycTpoHcTBa: IBUraTellb BHYTPEHHETO CrOpaHusl, ObITOBOM X0JIO0AMIBHUK, KOHAULIMOHED
3.2.8 [IpakTuueckue padotel. U3MepeHue yaeapHOM TeNI0EMKOCTH
ATPEI'ATHBIE COCTOSHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI
331 [TapooOpa3zoBanne u koHaeHcauus. VcmapeHue u KureHHWe. Y7enbHas TEIUIoTa MapooOpa3oBaHMsA. 3aBHCHMOCTD
TEMIIEPaTypbl KUIIEHHS OT JIaBJICHUS
3.3.2 AOCONIOTHAS M OTHOCHTENBbHAS BIAXXHOCTH BO3Tyxa. HackImeHHbIi map
333 Teépnoe Teno. Kpucraminyeckue u amop¢Hble Tena. AHM30TPONMsS CBOMCTB KpHUcTaIoB. JKuakue KpuCTauIbl.
3.3 CoBpeMeHHbIE MaTepHaIIbI
3.34 [InaBnenne u KpucTauM3anus. Y IesbHas TeruioTa riasnerus. CyomuMarus
3.35 YpaBHeHUe TerIoBoro H6ajganca
336 TexHUYeCKHEe YCTPOMCTBA: TUTPOMETP U TICHXPOMETP, KaJOpPUMETpP, TEXHOJIOTUH TOJYYCHUS COBPEMEHHBIX
o MaTepHajoB, B TOM YHCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [TpakTueckue paboThl. M3Mepenne BIaxXHOCTH BO3/1yXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpuszanus Te. DNEeKTpUUYecKuii 3apsia. [IBa BUIa 3JEeKTPUUECKHX 3apsa0B
4.1.2 IIpoBOTHHUKY, TUDIIEKTPUKH U MOTYIIPOBOAHUKH
41 4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
' 4.1.4 B3aumopeiictue 3apsnoB. 3akoH Kymnona
415 OnexTtpuyeckoe mnoiue. Hanpsok€HHOCTh snekTpudeckoro mons. IlpuHmmn cynepno3unuu. JIMHUK HanpspKEHHOCTH
AIEKTPUYECKOTO TTOJIS
4.1.6 Pabora cui sanekrpocraruyeckoro nods. [Torenmuan. PasHoCTh mOoTEHIMATIOB




4.2

4.1.7

HpOBOI[HI/IKI/I W JUOJICKTPHUKU B MTOCTOAHHOM SJICKTPHUYCCKOM I10JIC. I[I/IBJIGKTPI/I‘-ICCKaH IMPOHUIIACMOCTDb

4.1.8 OnexTpoéMKocTb. KonzeHcaTtop. Di1eKTpoéMKOCTh IIIOCKOI0 KOHIGHCAaTopa. DHEprusl 3apsKEHHOr0 KOHAEHcaTopa

41.9 TexHuueckue ycTponcTna: DIEKTPOCKOIL, SMEKTPOMETP, HIEKTPOCTATHECKAs 3ALIUTA, 3a3EMICHHE AIIEKTPOIPUOOPOB,
KOHJIEHCATOp, KCEPOKC, CTPYWHBIH IPUHTED

4.1.10 [IpakTudeckue padboTel. Mi3MepeHue 31eKTpOEMKOCTH KOHIEHCATOPa

IIOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJAX

4.2.1 VYcnoBus cylecTBOBaHUS IOCTOSIHHOTO AIeKTpudeckoro Toka. Mcrounuku Toka. Cuna toka. IlocTosiHHBIN TOK

4.2.2 Hanpsoxenue. 3akon Oma i1 ydacTka 1enu

4.2.3 DJNEeKTPUUECKOE COIIPOTUBIICHHUE. Y A€IbHOE COIPOTUBIIEHUE BELIECTBA

4.2.4 [TocnenoBarenbHOE, NapalyieNIbHOE, CMELIAHHOE COEIUHEHNE IIPOBOJHUKOB

4.2.5 Pabora snexrpuueckoro Toka. 3akoH Jlxoyns — Jlenua

4.2.6 MOITHOCTP JEKTPUIECKOTO TOKA

427 anekTpoBIKyIIas cwia (nanee — DJC) u BHyTpeHHEE CONPOTUBIEHHWE MCTOYHHMKA TOKa. 3akoH Oma ISl MOJIHOM
(3aMKHYyTOI) 351ekTpudeckoil nenu. Koporkoe 3ambikanue

428 ONEeKTpOHHAs MPOBOJUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTb COINPOTUBIIEHUS METAUIOB OT TEMIIEpaTypBhl.
CBepXITpOBOIMMOCTh

4.2.9 DnexkTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB

4210 [TonynpoBonuuku. CoOCTBeHHass M MIpHUMECHas MPOBOAMMOCTh TNONXYHpoBogHHMKOB. CBoiicTBa p-n mepexona.
[TonynpoBoiHUKOBBIE TPUOOPHI

4211 DNEKTPUYECKUH TOK B DJIEKTPOJIUTAX. DIEKTPOIUTUYECKAS TUCCOLMALINSL. DIEKTPOIN3

4219 OneKkTpruueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. PaznuuHble TUIIBI CAMOCTOSITEILHOTO
pazpsaa. Monnus. [1na3zma
TexHuueckue ycTpoilcTBa: ammepMeTp, BOJBTMETP, pPeocTaT, UCTOUHUKU TOKa, 3JIEKTpOHArpeBaTebHbIE MPUOOPBI,

4.2.13 AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BaKYyMHBIH AMOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
HOJIYIIPOBOTHUKOBBIH JTMOJI, FaJIbBaHUKA

4214 [TpakTueckue paboThl. M3yueHue cMemanHoro CoeIMHEHNs PE3UCTOPOB.

I/ISMCPCHI/IC 9]:[(: HNCTOYHHKA TOKA U €TI0 BHYTPCHHCETO COITPOTHUBJICHUS. Ha6J'IIO,Z[CHI/IC QJICKTPOJIN3a




11 KJIACC

Kox Koanposeps
pasnena €eMOoro IIpoBepsiemble 31eMEHTBI COAePKAHUSA
3J1eMeHTAa
4 SJIEKTPOAMHAMUKA
MATHUTHOE [OJIE. DJIEKTPOMAT'HUTHA S MHYKLNA
43.1 [TocTosiHHBIE MarHuTHl. B3aumoaelcTBUE IOCTOSIHHBIX MarHUTOB
432 MaerITHoe nose. Bekrop MarautHOM nHAyKumu. [IpuHnun cyneprniozunuu. Jlunum marautHoW mHAykuuu. Kapruna
JMHUNA MarHUTHOM MHAYKLUH 110JI HOCTOSHHBIX MarHUTOB
433 MarautHoe 1noJjie MpOBOAHMKA C TOKOM. KapTuHa nMHMI MOJNS AJMHHOTO MNPSMOTO IPOBOAHMKA M 3aMKHYTOTO
KOJIbLIEBOT'O ITPOBOJIHHMKA, KAaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTBue NpoBOIHUKOB C TOKOM
4.3.4 Cwiia Amniepa, €€ MOJlyJIb U HallpaBJICHUE
435 Cuna Jlopenua, €€ mMoayiab U HampasiieHue. J[BuKeHHE 3apsyKEHHOW 4YacTUIbl B OJHOPOJHOM MAarHUTHOM IOJE€.
Pa6ota cunsl Jlopenna
4.3.6 SIBICHHE AIEKTPOMATHUTHOW HHYKITHH
43 4.3.7 [ToTok BeKTOpa MAarHUTHON MHAYKIIUU
' 4.3.8 OJ1C uHayKIMU. 3aKOH IEKTPOMArHUTHON MHAYKIMK Dapanes
43.9 Buxpesoe anekrpudeckoe nose. 9JIC MHIYKIMM B HPOBOAHMKE, IBIKYLIEMCS IIOCTYNATENIbHO B OJHOPOJHOM
MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4.3.11 WNunyktuBHOCTD. SIBNeHne camonnaykuuu. 31C caMOMHIYKIIMH
4.3.12 OHeprus MarHUTHOT'O TOJISl KATYIIKH C TOKOM
4.3.13 DJIEKTPOMArHUTHOE T10JIe
4314 TexHuuyeckne ycTpoMCTBa: MOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMAarHUTHI, IEKTPOJIBUIATENb, YCKOPHUTEIN AIIEMEHTapHBIX
YaCTHII, UHAYKIINOHHAS IeYb
4315 [IpakTnuyeckue pabGoTbl. M3ydeHMe MarHMUTHOTO MOJIS KaTYIIKM ¢ TOKoM. MccienoBaHue AEHCTBHS MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM. VccinenoBanue sSiBJI€HUS 3J€KTPOMAarHUTHON UHTYKIIUU
5 KOJIEBAHU A U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
511 KOJ‘Ie6aTCJEBHa$I cucrema. CBoboaHble Konebanus. ['apmonnueckue konebanus. [leproa, yacrora, ammniantyaa u ¢asa
51 Kosie0aHui
5.1.2 [IpyxuHHBIA MassTHUK. MaTeMaTHu4ecKuil MasiTHUK
5.1.3 YpaBHEeHHE rapMOHHYECKUX KoJieOaHui. KnuaemaTndeckoe U TMHaAMUYECKOe OMMCAaHUE KOJIe0aTeTbHOTO JIBMKEHUS
5.1.4 [IpeBpaiieHue >HEPrUM MpH TapMOHUUYECKUX KojieOaHusX. CBs3b aMIUIMTYIbl KOJICOAHWH HCXOAHOM BEIWYHMHBI C




aMILTUTYAaMHU KoJieOaHui €€ CKOPOCTH M YCKOPEHUs
Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHMs B HACAIBHOM KojeOaTeIbHOM KOHTYpE.

>15 AHaJIOTHSI MEXAY MEXaHHUECKUMH U 3JIEKTPOMAarHUTHBIMU Kosiebanusimu. @opmyna Tomcona

5.1.6 3aK0H COXpaHEHUs YHEPTUU B HJICATTLHOM KOJIe0aTeTbHOM KOHTYpe

517 BoinyxkneHHbsle MexaHndeckue kosieOanusi. Pe3onaHc. Pe3oHaHcHas kpuBas. BbIHY)XJE€HHBIE 3JIEKTpOMarHUTHBIE
Kosie0aHusl.

5.1.8 [Iepemennblii TOk. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.

5.1.9 MoIIHOCTh IEPEMEHHOI0 TOKa. AMIUIMTYIHOE U ISHCTBYIOIIEE 3HAUEHUE CUJIb TOKA U HAIIPSIKEHMSI

5110 Tpanchopmarop. [Ipon3BoacTBo, nepenada W MOTPEOICHUE DJIEKTPUUICCKONW SHEPTHU. DKOJOTHYCCKHUE PUCKU TIPU
IPOM3BOJICTBE IEKTpHUECKOM sHeprun. KynbTypa ucrosnb30BaHus 3J1€KTPOIHEPT U B IOBCEAHEBHOM KU3HU

5.1.11 TexHudeckue ycTpoiicTBa: cericMorpad), 3JeKTpUIEeCKU 3BOHOK, JIMHUH JIEKTpoIepeaay
[TpakTuyeckue pabotel. MccnenoBanue 3aBUCMMOCTH NEPHOAA MalbIX KojeOaHWH rpy3a Ha HUTU OT JUIMHBI HUTH U

5.1.12 Macchl rpy3a. MccnenoBanue nepeMeHHOTO TOKA B IIEMH U3 MOCJIEI0BATEILHO COSAMHEHHBIX KOHACHCATOPA, KaTYIIKH
U pe3ucTopa

MEXAHUWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI

521 Mexanuueckue BOJIHBI, YcioBUsl pacnpocTpaHeHus. llepumon. CKOpocTh pacnpocTpaHEHUss MU JAJIMHA BOJHBI.
[Tomepeunsbie 1 MPOAOTBHBIE BOJIHBI

5.2.2 ##H#Par### ntepdepenius u audpakiius MEXaHHYeCKUX BOJIH

523 3Byk. CxopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TeMOp 3Byka

524 OJEeKTPOMarHUTHBIE BOJHBI. Y CIOBUS M3JIy4€HUs JIEKTPOMArHuTHBIX BOJH. B3anmHas opuenraius Bektopos E, B u

5.2 U B DJIEKTPOMArHUTHOH BOJIHE B BaKyyMe

505 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPaXE€HUE, MpelIoMIIeHHe, NoJspu3auus, audpakuusa, HHTepdepeHIHs.
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH

5.2.6 [ITkaa 3eKTpOMarHUTHBIX BOJIH. [I[pUMEeHEHUE 2IIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [TpuHIMIBI paAMOCBSI3HU U TeNeBUACHUs. Pannonokanus. DIeKTpoMarHuTHOE 3arpsi3HEHNE OKpYXKaroIlel cpeibl

508 TexHUYeCKHe YCTpOWCTBA: MY3BIKaJbHBIE HWHCTPYMEHTHI, YIBTPa3BYKOBas JWAarHOCTHKA B TEXHHKE M MEIHIIMHE,

o panap, paaMonpuéMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neup
OIITUKA
5.3.1 [IpssMonuHEIHOE pacnpoCcTpaHEHUE CBETA B OAHOPOIHOM cpene. JIyd cBeTa
5.3.2 OTpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakKeH i B INTOCKOM 3epKaJie
53 5.3.3 [penomnenue cBeTa. 3aKOHBI IPENIOMIICHHS cBeTa. AOCOIIOTHBIHN MOKa3aTelb IPEIOMIICHHUS
' 534 [TormHOe BHYTpeHHee oTpakeHue. [IpeenbHbIi yro MoJIHOro BHYTPEHHETO OTPaKEHHUS
5.35 Hucnepcus ceera. CioxxHbIi coctaB Oenoro csera. LBer
536 Cobuparoiue U paccenBaroliye JUH3bl. ToHKas auH3a. DOKYCHOE PAcCTOSHUE W ONTHYECKasl CHJIa TOHKOM JIMH3BI.

[TocTpoenne n300pakeHUI B COOMpAIONIMX W paccewBarONMX JuH3aX. DopMmyrna TOHKOW JHH3BL Y BEIHUYCHHE,




IaBaeMoe JIUH30M

5.3.7 [Ipenenbr NPUMEHUMOCTH T€OMETPHICCKOU ONITHKH
538 Wntepdepeniuss cera. KorepeHTHble HCTOYHMKHM. YCIOBHS HAOMIOAECHUS MAaKCHMyMOB W MHHHMYMOB B
o UHTEp(EPEHIIMOHHOM KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB
53.9 Hudpakuus cBera. dudpakumonnas pemérka. YcioBue HAOMIOACHUS TJIABHBIX MAaKCUMyMOB TIIpH TaJCHUU
o MOHOXPOMaTHYECKOI'0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsipu3zanus ceera
5311 TexHuuyeckue ycTpoicTBa: OYKH, Jiyna, ¢oroanmnapar, IpOeKIMOHHBINA annapar, MUKPOCKOII, TEIECKOIl, BOJIOKOHHAs
OITHKA, TU(PAKIUOHHAS PEHIETKA, TIOISIPOU]
5312 [TpakTuueckue pabotel. M3mepenue mokaszatens mpenomiieHusi. VccrnenoBanue cBONCTB M300pakeHUN B JIMH3aX.
e Habmonenue qucnepcuu ceeta
SJIEMEHTBI CHELIMAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH
6.1 ['panuBl MPUMEHNMOCTH KJIacCHYEeCKON MexaHuKu. [locTynaTel TEOpHH OTHOCUTEIFHOCTH: WHBAPUAHTHOCTh MOTYJISI
6 ' CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHINTEHHA
6.2 OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHU U COKPAIICHUE JUTUHBI
6.3 DHeprus v UMIyJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsI3b MacCCBhI C SHEPTHEN U UMITYJIbCOM CBOOOTHON YaCTHIIBI. DHEPTHs TIOKOSI CBOOOTHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTEI KBAHTOBOI OIITUKU
711 ®otonbl. Popmyia [lnanka cBsi3u 3Heprum PoToHA € ero 4acToTor. DHEeprus U UMITyJIbC (poToHA
7.1.2 OtkpsiTue u uccnenoBanue porodrdpdexra. Onbitel A.I'. Cronerona. 3akoHsl hoToddhdexTa
7.1 7.1.3 VYpaBuenue DitHiTeitHa 175 hotodddekra. «KpacHas rpanuma Gororddexra
7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOGeneBa
7.1.5 XHUMHYECKOE JIEHCTBUE CBETA
7.1.6 TexHuueckue ycrpoicTBa: OTOINEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOAHOA
CTPOEHUE ATOMA
721 Monenbs atoma Tomcona. OnbITsl Pesepdopia mo uccienoBanuio crpoeHus aroMa. [lnanerapHas MoJelb aToma
799 [Toctynatel bopa. M3nydenue u moriomieHrne (GOTOHOB MPHU MEPEXojie aToMa C OJHOTO YPOBHS SHEPTHH Ha JPYTOM.
o Buns! ciektpoB. CriekTp ypoBHEH SHEPTUU aToMa BOJIOPOJIa
7.2 723 Bonnoseie cBoiictBa yactuil. Bomasl ae bpoinsa. KopmyckynsipHo-BomHOBOM myanu3Mm. Judpakxius 3JIeKTpOoHOB Ha
KpHCTaIax
724 CrioHTaHHOE U BBIHY)KJIEHHOE M3JTyuyeHHUe. Y CTPONCTBO U MPUHLIMI paboThI J1a3epa
7.25 TexHuueckue ycTporucTBa: CIIEKTPAJIbHBIN aHaIU3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED
7.2.6 [TpakTueckue padotsl. Habmtonenue nuHeiiuaToro crekrpa
7.3 ATOMHOE /PO




7.3.1

Metoabl HaOMIOEHUS U PETUCTPAIIUU IIEMEHTAPHBIX YaCTHUIL
OtkpriTue pangnoakTuBHOCTU. OnbIThl Pesepdopaa mo onpeneneHuio cocTaBa paguoakTUBHOrO u3nydeHus. CBoOHCTBa

732 anbda-, 6eta-, raMMa-u3ITyueHus. BimsHue painoakTHBHOCTH Ha )KUBbIE OPTraHU3MBI
733 OTtkpbITHE TTPOTOHA M HeWTpoHa. HykionHnas monens sapa I'eitzenOepra — MBanenko. 3apsz sapa. MaccoBoe 4nciio
anpa. N3oTomnsl
7.3.4 Anbda-pacnian. IIeKTPOHHBINA U TO3UTPOHHBINA OeTa-pacman. ['amma-u3nydeHne. 3akoH paMOaKTHBHOTO paciajia
7.35 DHeprusi cBSI3M HYKJIOHOB B sijipe. SnepHbie cuiibl. Jledekt macchl saapa
7.3.6 Snepuble peaknuu. Jlenenne u CUHTE3 SAep
737 Snepubiii PeaKTop. TepmosinepHblii cunTe3. IlpobieMbl W NEPCHEKTUBBI SACPHOM SHEPreTUKU. DKOJIOTHYECKHE
ACIEKTHI AICPHON SHEPIETUKU
7.3.8 OnemeHTapHble YacTUllbl. OTKpbITHE TO3UTPOHA. DyH/IaMEHTaJIbHbIE B3aUMOIEHCTBUS
7.3.9 TexHuueckue ycTponcTBa: 103UMETp, Kamepa BuibcoHa, siaepHblil peakTop, aToMHast 6oMba
7.3.10 [IpakTrueckue padotel. MiccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim)
SJIEMEHTBI ACTPODPU3NKU
8.1 Bun 3Bé€3anoro Heba. Co3Be3aust, ApKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABHKEHUE
8.2 Conneunas cucrema. [lnanersl 3emHON rpynnel. [ImaHeTHI-TUraHTEl U UX CIIyTHMKH, KapJIMKOBbIE IUIAHETHI. Maible
Tena CoIHEUHOM cucTeMbl
8.3 Counnne, hotocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh
8.4 Hcrounuk sueprun ConHia u 3B€371
3BE31bI, MX OCHOBHBIE XApAaKTEPUCTUKU: Macca, CBETUMOCTb, PaAWyc, TEMIEpaTrypa, MX B3aMMOCBs3b. Jluarpamma
8.5 «CHEKTpaJIbHBII KJIaCC — CBETUMOCTbBY. 3BE3/IbI TIIABHOW MOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JJIS
3BE3]] [NIaBHOM 110OCJIE/I0BATENILHOCTH
86 H#H#HPar###BuyTpenHee crpoenue 38€371. CoBpeMEHHbIE IPE/ICTABIEHHS O MPOUCXOKAECHUN U 3BoMtorMy CosHIa U 3BE3T.
' Otarnbl KU3HU 3BE3]
8.7 Mneunsiii Ilyre — nama ['anmaktuka. CnupanpHas cTpykTypa [amakTuku, pacnpeneneHue 3BE37, ra3a M IBUIM.
[Tonoxxenue u neuwxxenue Conuna B ['anaktuke. [lnockas u chepuyeckas moacucTeMsl I anakTuku
8.8 Tuns! ranaktuk. PaguoranakTuku 1 kBaszapsl. YEpHbIE IBIPHI B AIpax TajlakKTHK
89 Bcenennas. Pacmiupenne Beenennoii. 3akon Xa66mna. Paz6eranue ramaktuk. Bospact u paauyc Bceenennoil, Teopus
boanbmoro B3peiBa. Monens «ropsiuei BeeneHHol». PenukroBoe usnyueHue
8.10 MacmrabHas ctpykTypa Beenennoil. Meraranaktuka. Hepeménusie mpo06ieMbl aCTPOHOMHH
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