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HOACHUTEJBHASA 3AIINCKA

[Tporpamma o pu3uke 6a30BOro ypoBHS Ha YPOBHE cpenHero odIero oopasoanus pazpaboTaHa Ha
OCHOBE IOJIO)KEHUI M TpeOOBaHMN K pe3yiabTaTaM OCBOCHMsS OCHOBHOW 00pa30BaTENbHOM Mporpammsl,
npeactaBieHHbx B ®I'OC COO, a taxxke ¢ yuéroM denepaibHOl pabodeil mporpaMMbl BOCTTUTaHUS U
KOHIICTIIMU TpernoAaBaHusi y4deOHoro mpeamera «®Pu3umka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Copnepxanue mnporpaMmsl 1O (U3MKE HampaBieHO Ha (OpPMUPOBAHHE €CTECTBEHHO-HAyYHOU
KapTUHbI Mupa oOydarouuxcs 10—-11 kimaccoB npu oOyueHMH X Qu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO oxoAa. [Iporpamma o ¢usuke coorBercTByeT TpeboBanusm ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METalpeAMETHBIM pe3yiabTaraM oOOydeHHUs, a TaKke
YUUTBIBAT HEOOXOAMMOCTb PpEAIN3aLUU MEXKIPEIMETHbIX CBsi3eH (PU3MKM C €CTEeCTBEHHO-HAayYHBIMHU
yueOHbIMM IpeAMeTaMu. B Hell onpenensitoTcs OCHOBHBIE II€JU M3ydeHHUs (PU3MKHU HAa YPOBHE CPEIHETro
obmero oOpa3oBaHMs, IUIAHUPYEMBbIE pE3yNbTaThl OCBOCHHA Kypca (HU3UKU: JIMYHOCTHEIE,
MeTarpeIMeTHbIE, IpeAMETHBIC (Ha 6a30BOM YpOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

® [IJJaHUpPYEMbIE pE3yJIbTaThl OCBOECHHSA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE

IIPEeMETHBIE PE3YNIbTAThI 110 T01aM O0YUYEeHHUS;

e cozep:xaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

du3mka Kak Hayka o HanOoJiee 0OLIMX 3aKOHAX MPUPObI, BHICTYIAsl B KAUECTBE yUeOHOro npeaMeTa
B ULIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUN 00 okpyxkatomeM mupe. IlIkonpHbIN Kypc
(bu3MKN — cHCTEMOOOPa3YIOUIHIA ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, HOCKOIBKY (PM3NYECKHE
3aKOHBI JIKAT B OCHOBE TPOIIECCOB U SBJICHUH, M3y4aeMbIX XUMHUEH, Ononoruel, pusmueckoit reorpadueit
u actpoHomuel. VMcnosnb30BaHne U aKTUBHOE NMPUMEHEHUE (PU3MUECKUX 3HAHUUN ONpeneNseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B c(epe SHEPreTHKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCa, NOTyYeHHUs
HOBBIX MaTepHUaJiOB C 3a/laHHBIMM CBOMCTBaMHU M Apyrux. M3ydyenune Qpu3mku BHOCUT OCHOBHOM BKIJAJl B
(GbopMHpOBaHHE €CTECTBEHHO-HAYyYHOW KapTHHBI MHpa oOyyaroumxcs, B (OPMUPOBAHUE YMEHUU
MPUMEHATh HayYHBIH METOJI TIO3HAHUS NPH BBHIIIOJTHEHUN UMHU YUEOHBIX HCCIIEIOBAHUM.

B ocHOBY kypca ¢u3uKku JUIsl ypOBHS CpEAHEro 00Iero oopa3oBaHus MOJNOXKEH psAa UAeH, KOTOpble
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEN KypC SIBJISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COJCPKUT
MaTepHall U3 BCeX pa3iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM € Hell MaTepuan Kypca (U3UKM OOBEIMHEH BOKPYT
¢usznueckux Teopuil. Benymum B Kypce sBigercs (pOpMHpOBAHHE NPEACTABIECHUNH O CTPYKTYpPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus NpeanosiaraeT MCMOJIb30BaHHE T'yMaHUTapHOTO
noTeHIHana GU3NIEeCcKoil HayKu, OCMBICTICHHE CBA3HM Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TPpoOIeMaMHu.

Hoesa npuknaonoti nanpasnennocmu. Kype ¢Gu3nku npeamnongaraeT 3HakOMCTBO € HIMPOKUM KPyrom
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozusayuu peamu3yercsl MOCPEACTBOM BBEJCHUS JIEMEHTOB COJEPKaHMs, MOCBAIMIEHHBIX
AKOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbl C Pa3BUTHEM TEXHHMKH W TEXHOJOTHH, a
Takxe 00CYKIEHHS MPOOIeM palliOHATIBLHOTO MPUPOAOIONIB30BAHUS U IKOJIOTUYECKOH O0€30IacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (U3UMKU Ha YPOBHE CPEAHEro oOIIero oOpa3oBaHUS SIBIISIOTCS
¢usnueckue Teopun (GopMHUPOBAHUE MPEACTABICHUI O CTPYKTYpe NOCTPOCHUS (pr3HUecKOl TeOpUH, posiu
(GyHlaMEHTaJIbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX IMPEJCTABICHUSAX O MPUPOAE, IpaHULAX
MPUMEHUMOCTH TEOPUM, JIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).



CuCTeMHO-EATENbHOCTHBIM MOAXO0A B Kypce (QHU3UKU pealu3yercss MpekIe BCero 3a CuéT
OpraHu3alK SKCIECPUMEHTAIBHON JesTeNnbHOCTH oOydatonuxcs. [[ns 6a3oBoro ypoBHS Kypca (GpU3MKH —
3TO UCMOJb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JIA0OPATOPHBIX padoT,
KOTOpbIE B IporpaMMe no (usuke oObeAMHEHBI B OOLIMI CIUCOK YYEHHYECKHUX MPAKTUYECKUX padoT.
Bbinenenne B yka3aHHOM IniepedHe JabOpaTOPHBIX pPabOT, NPOBOJUMBIX JJS KOHTPOJS U OLIEHKH,
OCYIIECTBISICTCA yYaCTHUKaMHU 00pa30oBaTEIbHOTO MpoIlecca MCXOAs U3 OCOOCHHOCTEH IIaHMPOBAHUS U
ocHamieHus: kaOuHera ¢usuku. I[Ipm 3TOM oOecreunBaeTcsi OBIAJCHHE OOYYAIOIIMMUCS YMEHUSIMHU
IIPOBOJIUTh KOCBEHHBIE M3MEPEHMS, UCCIICIOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEJIMYMH U ITOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bonbiioe BHMMaHuE YAENAETCS PEUIEHMIO pacu€THBIX M KauyecTBEHHbIX 3anad. Ilpu stom mus
pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33J]a4H C SIBHO 3aJaHHOM (PM3UUECKON MOJIENbIO, MTO3BOJISIONINE
IPUMEHATh M3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasliesia Kypca, TaKk U HHTErpupys
3HaHUS U3 Pa3HbIX pa3zesoB. i1 KaueCTBEHHBIX 3a7a4 PHOPUTETOM SIBJIIOTCS 3a/laHUSl HA O0bACHEHHE
NpoTeKaHus (PU3MUYECKUX SBJICHUN U MPOIIECCOB B OKPYIKAIOIIEH KHU3HH, TpeOyromre BpIoopa hru3nyeckon
MOJIEH JIJISl CUTYallMH MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ tpeboBanusmMu PI'OC COO k MaTepuaibHO-TEXHHYECKOMY OOECIeueHUIO
y4eOHOro mporecca 0a30Bblii YpOBeHb Kypca (DM3UKU HAa YPOBHE CpeHEro oouero oopa3oBaHus 10JKEH
M3y4aThCsl B YCIOBHUSX IMPEIMETHOTO KabuHeTa (PU3MKH MM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAyyHOro IMKiIa. B  kabuHere (QHU3MKU JOMHKHO OBITH HE00X0IUMOe
nabopaTopHoe 000pynOBaHME MJIsi BBIOJHEHMs YyKa3aHHbIX B IporpaMMe Mo (U3UKE YYEHMUYECKHX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000py10BaHHUE.

JlemoHcTpanroHHoe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBHM C IPUHLMIIOM MHUHHUMAalIbHOU
JOCTAaTOYHOCTH M O0ECIeYMBAET IOCTAHOBKY IEPEUMCICHHBIX B Iporpamme 1o (U3MKE KIFOYEBBIX
JEMOHCTpallMi Il UCCIENOBaHMsS  HU3y4yaeMbIX SBJICHUH M TPOLIECCOB, SMIMUPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKHX PUMEHEHUH.

JlaGoparopHoe 000pyJOBaHME I YUYEHHYECKMX MpPaKTHUYECKUX paboT ¢GopMupyercss B BHJE
TEMaTUYECKUX KOMIUIEKTOB M oOecreunBaeTcs B pacuére OJHOro KOMIUIEKTa Ha JBYX OO0yYaroIuXxcs.
TemaTnueckue KOMIUIEKTHI JJaOOpaTOPHOrO OOOPYAOBAaHUS JIOJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCMOJIb30BAHUHU aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B
BU/JIE IUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHuEe HHTEpeca M CTPEMJICHHS OOYYalOIIMXCS K HAaydYHOMY H3YYEHHUIO MPHUPOJBI,

pa3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJie MO3HaHUS U (OPMUPOBAHME HCCIIEIOBATENHCKOIO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

e (opmupoBaHHE HAYYHOT'O MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOEHHUS MaTEpPUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3HUKH;

e (opmupoBaHue yMEHUN OOBACHATD SIBICHUS C UCIOJIb30BAHNEM (PU3MUECKUX 3HAHUN U HAayYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHuE MpEACTaBIECHUNH O poiu (UUKH JJS Pa3BUTHS JPYrUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.

JlocTiKeHHe ATUX Leneld oOecreunBaeTcsl pelieHHeM CIEAYIOMIMX 3a/ad B IMPOLEecCe H3YyueHUs

Kypca (pU3UKU Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

e npuoOpeTeHHe CHCTEeMBbl 3HAHUN 00 OOIIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAss MEXaHHUKY, MOJIEKYJSPHYIO (HU3UKY, DJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY U
3JIEMEHTHI ACTPODUUKH;

e (opmupoBaHUE YMEHHIl NPUMEHATh TEOPETUUYECKHE 3HAHMUS Ui OOBACHEHUS (PUINYECKUX
SIBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33724 C SIBHO 33JIaHHOW (PM3MUYECKON MOJIENbIO, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHue (DU3MYECKOW MOIETH, aJCKBATHOW YCIOBUSIM
3aJauu;
e TOHMMaHWe (U3NYECKHX OCHOB W TMPHUHIMUIIOB JCHCTBUS TEXHHUYECKUX YCTPOHCTB U
TEXHOJOTHYECKHUX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
® OBIJIQJICHUE METOJaMU CaMOCTOSITCIILHOTO IUIAHUPOBAHUS M TNPOBEINCHHUS  (DU3HUYECKUX
OKCIIEPUMEHTOB, aHalW3a W WHTEpHpeTanuy WHQPOPMAIUU, OMPEACICHUs TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yIbTara;
® CO3/JaHUE YCJIOBUH sl Ppa3BUTUS YMEHUH NPOEKTHO-HCCIEI0BATEIbCKOH, TBOPUYECKOM
JESITeITbHOCTH.
Ha n3yuenue ¢pusuku (6a30BbIl YpOBEHB) HA YPOBHE CPEIHETO 00IIero oopa3oBaHust OTBOAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 4yaca B HEJIEIO).
[IpennaraemMsiii B mporpaMme 1o (Gpu3nke nepeueHs Ja00paTOPHBIX U MPAKTUYSCKUX PabOT SBISETCS
PCKOMEH/IOBAaHHBIM, YYHTENb JIeJaeT BHIOOp IMPOBEICHUS J1A0OPATOPHBIX PAOOT U OMBITOB C YYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJarOIIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. Haydnsle MeToabl MO3HaHUSA OKpyKarowmero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIMII COOTBETCTBUS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOro JBmkeHus. Cucrtema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMbl KoopauHaT. ClokeHue NnepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHoe nBvxeHue. JIBH)KEHME MATEpUATBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHENHas cKopocTh. llepuon u
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUIOMETp, JABUKCHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE ITEpEIadH.

Llemoncmpayuu

Mopenp cuctemMsl OTCUETA, WITIOCTPALIUSA KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue BukeHus Tena, OpOIIEHHOT 0 MO YIJI0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpagnenne ckopocTy py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

N3yyeHnne HepaBHOMEPHOT'O IBUKEHMS C LIEJIBIO ONPENEIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIGHHMS — MEXKAY — IYTSAMH,  NPOHIACHHBIMM  TEIOM 34
MIOCJIEIOBATEIbHBIE pPAaBHBIE ITPOMEKYTKH BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuyenue ABUKEHUS IApUKA B BA3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocutenbHOCTH ["anuies. [lepbiii 3akoH HeroToHa. IHEpIManbHbIE CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHumn cynepnosunuu cwil. Btopoil 3akoH HberoToHa ais
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH HploTOHA [I71 MaTepHalIbHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoyibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenns. Cuna conpoTUBIEHUS
IIPY JBHKCHUM TeJA B )KUAKOCTH WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckne yYCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJI TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHHUSI.

VYcnosus paBHOBECHs TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HAaKJIOHHON IJIOCKOCTH.

HcenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yclIOBUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHukKe

HNmnynbc MatepralibHOM TOUKHU (Te€1a), CUCTEMBl MaTepUaIbHBIX ToYeK. IMITynbc CUIbI U
M3MEHEHNE UMITYyJIbCca Teja. 3aKOH COXPAaHEHUs UMITYJbCca. PeakTUBHOE ABM)KEHHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. IloTeHumanbHas sHEPIrUs yrnpyro aeGopMupoOBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble U HEMOTEHIUAIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIHMAIBHBIX CHI C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, MPYKUHHBII
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIIMAIBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHre aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIbl C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teia Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.



Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUS Ta30B, JKUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl Mosekysl. KonudecTBo BelecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UlealbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYEeCKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B UacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBiIeHne N30MPOLECCOB: U30TEpMa,
n30Xopa, n3odapa.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita ITepHa.

OIBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, IABJICHHS M TEMIIEpaTyphl BO3/1yXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ n3MmeHeHus. KonudecTBo TeroTsl U pabota. BHyTpeHHssI SHEpTrusi 0THOATOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEMI0EMKOCTh BellecTBa. KoaudyecTBo TEMIOTHI P TEIIONepeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumenenue
MEpPBOTO 3aKOHA TEPMOAMHAMUKH K u3omporieccaM. [ padudeckas nnTepnperaius padboThI rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBsie MamuHbL. [[pUHIUTIBL [eiiCTBUS TeMI0BBIX MamuH. [IpeoOpa3oBanus SHEPTUU B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPUIUEeHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuvyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JABUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEW SHEPrUU Teja TMPHU COBEPIICHHH pabOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(dupa B JIATyHHOU TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALUsA).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.



OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXxa. HackImeHHbIi map. Y aenbHas TemoTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuaibl. [lnaBneHue W Kpuctayum3anus. Y aeiabHas
TeruioTa riasieHus. Cyonumarus.

VYpaBHEHHE TEIIOBOTO OajaHca.
TexHuuyeckue ycTpoWCTBa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M IICHXPOMETD,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MaTcepuaioB, B TOM YHUCIIC
HAaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnroneHnue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Tel. OJeKTpuueckuid 3apsii. JIBa BHIa 3JIEKTPUUECKHUX 3apsiIoB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh dnexkTpuueckoro mnousd. [lpuHimun cyneprnozunnn
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IIEKTPUYECKOTO MMOJIS.

Pabora cun oanexktpocratudyeckoro mods. [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
IIpOBOIHMKYU U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM T10JIe. JIudsieKkTprudecKas IpOHULIAEMOCTb.

OnexTpoéMkocTs. KoHzneHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEPTus
3apsKEHHOI0 KOHJIEHCAToPA.

TexHudeckne yCTpoOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIM
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIUIT AEHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJIEKTpOCTAaTUYECKAs 3aIUTa.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.

3aBUCHUMOCTb  JJEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAW  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.



OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JJIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETIH.

DIIeKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371€KTPUUYECKOTO TOKa.

DneKTpoABUKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJICKTpUIECcKOoi enu. KopoTkoe 3aMplkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIU3.

DJNIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
I1na3ma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIIepMETpP, BOJBTMETP,
peoctaT, MCTOYHHUKHM TOKA, JJIEKTPOHArpeBaTelIbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHOE COeTUHEHUE POBOTHUKOB.

[IpssMoe m3MepeHHue 3IEKTPOABMKYLIEH cHilbl. KOpOoTkoe 3amblKaHME TajibBaHU4ECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHre CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHBIICHUS.

Habmronenue snextponunsa.

MexnpeamMeTrHblie CBSI3H

Nzyuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIsieTCs € Y4YETOM
COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHH.



Meosicnpeomemnuvle nowsimusi, CBA3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUecKas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICITMPOBAHKE, MOJICITh, H3MEPEHUE.

Mamemamuxa: penieHHWEe CUCTEMbl YpaBHCHHMM, JHMHEWHas QyHKOus, mapaboia,
runepooia, ux rpa@uKu ¥ CBOMCTBA, TPUTOHOMETPpHUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX IMPOCKIMH Ha OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocusi: MexaHu4ecKoe JIBIIKCHHUE B KHBOW mpupoze, muddysus, ocMoc, TII00OMeH
JKUBBIX OPraHM3MOB (BHJIbI TEILIONEPEIayH, TEIJIOBOEC PABHOBECHE), SJICKTPHUUCCKHE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHAs Macca, TEIUIOBbIC CBOMCTBA TBEPIBIX TEN, JXKUAKOCTEH W Ta30B, IJICKTPUYCCKHE
CBOMCTBA METAJIIOB, YJICKTPOJIUTHUCCKAS JUCCOIIUAIUS, FalbBaHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE JIBIKEHUH C MCIIOIB30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKK, WCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIMJIHHUK, KOHTUITUOHEP, TEXHOJIOTHH MOJyYeHUs COBPEMEHHBIX MAaTePHAIIOB, B TOM YHUCIIC
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYECKas  3allluTa,  3a3eMIICHUE
AJNEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, DJICKTPOHATPEBATEIbHBIC MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, FATbBAHUKA.

11 KJIACC
Pa3znen 4. diekTpoauHamMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMomelcTBHME INOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMY. KapTiHa TMHUI MarHUTHON MHIYKIUU TOJIsl HOCTOSTHHBIX MarHUTOB.

MarautHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT Opctena. BzaumoeiicTBre MpoOBOTHUKOB C TOKOM.

Cwita Ammepa, e€ MOJlyJib M HaIIpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne anekTpoMarHWTHOM WHAYKIMHM. [IOTOK BEeKTOpa MarHUTHOW WHIYKLUU.
DNeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIUU Dapajes.

BuxpeBoe snekTpuueckoe mojie. OJEKTPOABMIKYIIAs CWJIA HMHIAYKIWM B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIIEeHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE MPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUTaTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM TOJIEM.



JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Ammiepa.

HevictBue cuiibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

SIBlieHME DNEKTPOMAarHUTHOM UHAYKIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJICKTPOABUKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUSI MarHUTHOTO
IMOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIVH.

Pazpnen S. KonneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojgHbIe MexaHM4Yeckue KosebaHus. ['apmoHMuUeckue
konebanus. Ilepmon, dactota, amrumtyna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHHE I'apMOHMUYECKUX Kojebanuil. IIpeBpaienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KOJIEOATEIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHWYECKMMHU W 3JIEKTPOMarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HJICATHHOM KOJEeOaTEIbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BbIHY)XeHHble MeXaHUUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3I€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepemgaya W NOTPEOJIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUYECKUM 3BOHOK,
TeHEePaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTPOIIepeaay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IIPYKMHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusuiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HAampsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3NUCTOPA, KAaTYIIKW WHAYKTUBHOCTH M
KOH/JIEHCATOopA.

Mogenb IMHAN IEKTPOIIepESauH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul



HccnenoBanue 3aBUCUMOCTH NEPHOa MAJIBIX KosieOaHUl Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne nNEepeMEeHHOTO TOKa B ILENM M3 MOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYLIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mponaosbHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIy4YEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOoi BojHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, IMpesioMIIeHue, Moispusanus, Aaudpakuus, uareppepenuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[lIxana >7meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaAeHUs. Paguonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH CPEbl.

TexHu4yeckue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Komneo6:romeecs Te0 Kak HCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue nntepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOIHOMN Cpeie.
JIyu cBera. ToueUHBI UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHune H300pak€HUN B IIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHBI TMpENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. LIBer.

Cobwupatoniue W paccewBaroiye JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKOW NHH3BI. [locTpoeHre n300paxeHuii B COOMPAIOMINX M PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WuTepdepeniuss cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBUSA
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOYHUKOB.



Hudpakmus  cera. [udpakmuonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsE ONTHKA, AU(PpaKIHOHHAS
peleéTKa, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOEe pacHpoCcTpaHEHUE, OTpaKeHHWE U MperoMieHHe cBeTa. OnTuueckue
IPUOOPHI.

[TonHOE BHYTpeHHee oTpaskeHHe. Mozenb CBETOBOA.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Monenu MUKpPOCKOTIA, TEJIECKOIa.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

HabGmonenue qucnepcuu certa.

[TomyueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmonenne nomisipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepenue nokaszarens IpeIoMICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HabGmonenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
['paHuLbl TPUMEHMMOCTH KJIACCMUECKOW MeXaHWUKHU. llocTynaTel crnenuanbHOW Teopuu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOJIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUII
OTHOCHUTEJIBLHOCTH ODHHIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3Heprun (HOTOHA C €ro YacTOTOH. DHEprust U UMIYJIbC
dboToHa.

OtkpeiTue u wucciaenaoanue Qoroadpdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna s Gpororddexra. «KpacHas rpanuna» gorosddexra.

Hasnenue ceera. OnbitTel [1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHUYeCKHEe YCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHT, (QOoTomaTyuuK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu

®otoddeKT Ha YCTaHOBKE C IMHKOBOH MJIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

Cseroguos.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. 3nyuenue u nornomenue GoTOHOB NpU MEPEXOe aroMa ¢
OJIHOTO YpOBHS BSHepruum Ha Japyro. Buasl cnexktpoB. CHeKkTp YpOBHEW 3HEpruM aromMa
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOM JTyalu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBbIH KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHnue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTb  CTPOCHMS  s1pa. OtkpbiTHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio cocraBa paguoakTUBHOTO H3ITydeHHS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbiTHEe npoTOHa W HeWTpoHa. HykionHas mogens siapa ['eiizenOepra—lBaHeHko.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprus cBs3M HYKJIOHOB B sizipe. SlnepHble cuiibl. JledekT Macchl sapa.

SAnepHele peakuuu. [lenenne u cuHTE3 A1€D.

Anepuuiii  peakrop. TepmosinepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHbIe B3auMoeiicTBUs. EquHCTBO (hpru3nueckoil KapTUHBI MUpA.

TexHuuyeckue ycTpolCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Otansl  pa3BUTHS  acTpoHoMuHU. IIpukinagHOe W MHpPOBO33PEHUYECKOE  3HAYCHHUE
a4CTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkre 3BE3/bI, IIIAHETHI, KX BUANMOE ABHKCHUE.

Conneynas cucrtema.

Connue. ConneuHass akTuBHOCTh. Mcrounmk sHeprum ConHua M 3BE374. 3BE3ABI, MX
OCHOBHBIE XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MbBI
IJIaBHOM MOCIEA0BAaTEeIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJig 3BE3] TJIABHOU
MOCJIeI0OBAaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBbIE MPEACTABICHUS O
MPOUCXOKICHUH 1 dBoJtonK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.



Muineunsiii [1yTe — Hama I'anaktuka. [lonoxxenne u aukenne Connna B ["amaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe nzinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKECHHMA
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, miianer, Maeunoro IlyTu.

O6o0maroee NoOBTOpPeHNE

Ponp ¢u3Mku M acTpOHOMUM B SKOHOMHMYECKOH, TEXHOJIOTMYECKOW, COIUAIBbHON U
THYECKOH cdepax NeATETbHOCTH YeNOBEeKa, poilb M MecTo (U3WKM M aCTPOHOMHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJCTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEICTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBIsieTCsl € Y4ETOM
COJIep’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTWUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnuvle nousimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJAECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe MIIOMaIU MIIOCKUX GUryp U o0bEMa Ted.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIE
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJLIMYecKas CTPYKTypa TBEPIBIX TEll,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (pOoTOChEMKA 3eMHOI
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUM.

Texnonozus: TMHUM DJIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs Teyb, pajaap, paJuoNpUEMHHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeaHEro olmiero oOpa3oBaHUA
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
pacuIupeHre XKU3HEHHOTO OIbITa U ONbITA ACSITENLHOCTH B IPOIECCE PeaTnu3alid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

MPUHITHE TPATUIMOHHBIX OOIICYSIIOBEYSCKUX TYMAHUCTHUYCCKHX M JICMOKPATHYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHKCHHSM POCCHHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIE B JICATSILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYIHOTO TBOPUYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
podeccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTU (PU3UKU HA
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh JIKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHUS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aAKTYyalM3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENIETIATH LEIH ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpPUBAEMbIX (PHU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH PadOTy B YCIOBHSIX pPEaTbHOr0, BHUPTYalIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJICM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BJIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOOB PEeIIeHHs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYSHUIO HOBOTO 3HAHMS, €ro HHTEPIpETaIlvu,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOJUTh apryMEHTHI JUIsl JO0Ka3aTeIbCTBa CBOMX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMIOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMyIHpPOBaTH COOCTBEHHBIC 3a7a4d B OOpa30BaTEIBHON JCATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YICOHBIX IPEIMETOB;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:



BJIAJI€Th HaBBbIKAMH MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACpPXKAHUSA U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSATENIBHO OCYLIECTBJIATh IIOMCK, AaHAIN3, CHUCTEMAaTH3alUIl0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUOB U (OPM IPEICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3AalMOHHBIX 3a/a4 C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3UYECKOTO COJAEpKaHUs B pPAa3IMYHbIX (Qopmarax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPE/ICTABIICHNS U BU3YyaIU3alUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMH U CMATYATh KOH(DINKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMATHKy U METOJbl COBMECTHBIX IEHCTBHI C y4y€TOM OOILMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIWHUPOBATH
JEHUCTBHS IO €€ IOCTHIKEHHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KAKJIOT0 Y4aCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBIIAATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIUYHBIX CHUTYalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIUPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS] Pacu€THBIX M KAYeCTBEHHBIX 3aj]lay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNH;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPETOUYTCHUIM;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYIUIMH B 00JIacTH  (PUBHKH,
MOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YNIHTATOB LEJISIM;



BJIaJICTh HABBIKAMH TIO3HABATEIILHON peICKCHN KaK OCO3HAHHsI COBEPIIAEMBIX JACHCTBUI
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/If/’I;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIUIsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 10 UX CHIKCHHUIO;

NPUHUMATh MOTHBBI M aPI'YMEHTBI IPYTUX IPH aHAIN3E Pe3yIbTaTOB JACATEIbHOCTH;

MNPpUHHUMATDH CC6SI, ITIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IPUHUMATb MOTHUBBI U aPI'yMEHTBI APYTUX IIPU aHAIIA3€ PE3YIbTAaTOB IEATCIbHOCTY;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX HA OLIMOKH.

B niporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI TPOTPAMMBI 110 (BH3HMKE IS
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUAOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEAINOoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHMs, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABIICHUS Pa3BUTHsI COOCTBEHHOM IMOIIMOHATIBHOW Cepbl, ObITh YBEPEHHBIM B cele;

caMoperyJIMpOBaHMs, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHE, CIIOCOOHOCTH aJalTHPOBATHCS K SMOIMOHAIBHBIM
U3MCHEHHSIM H [TPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHBAIIMK, BKJIIOYAIOIICH CTPEMIIEHHE K JOCTHIKCHHIO IEIU U YCIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTI: HUCXO0Os N3 CBOUX BO3MO)KHO0TCI>1;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHUMATh OSMOIHOHAJIBHOC COCTOSAHUC OPYIUX,
YUYHUTBIBATH €TI0 MPH OCYILECTBICHUH OOIIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U CONIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHHUS C JAPYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISTH MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Kiacce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOH
JEATEIbHOCTH JIIOEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOUYKa, MHEpLUAJbHAsl CHUCTeMa OTCY€Ta, aOCOIIOTHO TBEPJOE TENO, UACANBHBIM ra3, MOJENIU
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN IEKTPUYECKUH 3aps] NPHU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMHUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEepLus, B3auMmopeWcTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 00BhEMa Ten NMpH HarpeBaHUU
(oxJaKJeHUN), TEIJIOBOE pPaBHOBECHUE, UCIIAPEHNE, KOHACHCAIMs, TUIaBIeHNE, KPUCTAJUIN3aLu,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIIEHUE JABJIECHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
coCyJlie, CBA3b MEXAY IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMOJICHCTBUE 3apsI0B;

ONKCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, MCHOJb3ys (M3MUECKHEe BEITUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC Tella, KHHETHYEeCKas
SHEprus, MOTEHIMaJbHAs JHEpPrus, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, IMpHU
OMHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UUYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX



0003Ha4YeHHsI U €IMHUIIbI, HAXOAUTH (JOPMYJIbI, CBA3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BETUUUHY
C IPYTUMU BEIMYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIONB3Ys
¢dbusznyueckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CPEJHEKBaJIpaTUyHasi CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIILHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS M EAUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYI (U3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3yYCHHBIC SJICKTPHUUECKHUE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsisl, dJIEKTPUUIECKOE TOJIE,
HANpPsDKEHHOCTh TOJIS,, MOTEHIMAaJ, Pa3sHOCTh TMOTEHIUAIOB; MpPU OMNHUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIB3YEMbIX BEIWYHH, WX OOO3HAUEHUS W EAUHMUIIBI;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTUMH BETUYHHAMU;

AHATM3UPOBATh (U3WYCCKUE TPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemMupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
pPaBHOMPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KHHETHUECKYIO TCOPHIO CTPOCHHUS
BCIICCTBA, TAa30BBbIC 3aKOHBI, CBS3b CPEIAHECH KHHETUYCCKOW DHEPTHH TEIUIOBOTO JIBHKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMIOJHATh JKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (DU3UYECKHX SIBJICHHM W TPOLIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TMpsSMbIE U KOCBEHHBIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPH HTOM
BEIOMpATh ONTUMAIBHBIN CIIOCOO W3MEPEHWS W HCIOJBb30BaTh W3BECTHBIE METOIBI OIICHKHU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIIb30BaHUEM
OpsIMBIX U3MEPEHHH, MPH 3ITOM KOHCTPYHpPOBaTh YCTAaHOBKY, (PUKCHUPOBATh pe3yabTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIWYMH B BUJIC TAOIHUI U TpadUKOB, JEJIaTh BBIBOJIBI
0 pe3yJIbTaTaM HCCIICI0BAHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MNPOBEIACHHHM HCCIEIOBAaHUN B paMKax
yueOHOrO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOH U  TMPOEKTHOW JEATENbHOCTH C
WCIIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemate pacu€THbIC 3aJa4dl C SBHO 3aJIaHHOM (PU3WYCCKOW MOJECIBIO, HCIOJB3Ys
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATH (U3NYECKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMbIE s e€ pelieHus,
MIPOBOJIMTH PAcUEThI M OIICHUBATH PEATbHOCTH MTOJTyUEHHOTO 3HAYCHUS (DU3UYECKON BEITHUNHBI,

peliaTh KadyeCTBCHHBIC 3aJaud: BBICTPAWUBAThH JIOTHYSCKH HEMPOTHBOPEUYHMBYIO IECMOYKY
paccyXIeHUl ¢ ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS;

UCTIONB30BAaTh TPU  PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAaIMOHHBIS
TEXHOJIOTHH JUISl TOMCKA, CTPYKTYPHPOBAHHS, WHTEPIPETAIIMH M TPEICTABICHUS y4eOHOU W



HAY4YHO-TIOMYJISIpHOW HMH(OpMaluy, MNOJYYEHHOM W3 pa3IUYHBIX HMCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HAayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAHUA MO (U3UKE B IIOBCEJAHEBHOM KM3HM s
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PabOTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTprUBaeMOil MPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpaxX poiib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IIPAKTUYECKOH
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3NYECKOI KapTHUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIH HCTOYHUK CBETa, fJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKLNS, JACUCTBUE MAarHUTHOTO IIOJIsI Ha IPOBOJHUK C TOKOM W JIBWXKYIIUMHCS 3apsi,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npejaomiieHue, uHTepdepeHuus, Iudpakuus W NOJIsIpU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M AJIEKTPOMArHUTHbIE SIBIEHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, D3JIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABMKYIIAs CHIIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs JIEKTPUUYECKOr0 M MAarHUTHOTO TOJEH, MepHoA W 4yacToTa KosiebaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B IMPOIECCe TapMOHUYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYMH, WX OO0O03HAU€HUS M EIUHULBL,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHWTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, DHEPIUs U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX OO0O3HAUeHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE NAaHHYIO (DU3MYECKYIO BEIMUYMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ys (DU3MUECKHE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U MAPAIEIBHOIO  COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHWUTHOW  HWHIAYKIMH, 3aKOH
NPSIMOJIMHEHHOTO pacHpOCTpaHEHUsl CBETA, 3aKOHBl OTPa)KEHUS CBETA, 3aKOHBI IPETOMIICHUS



CBeTa, ypaBHeHHME OWHImTEHHa 11 Qorodrdderra, 3aKOH COXPaHEHHUs] DHEPTUH, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS DJCKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHHS
MaccoBOT0 4YMCJIa, MOCTynarel bopa, 3aKOH paguoakTUBHOTO pacmajaa, MpH STOM pPa3IUYaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPA)KEHUE W YCIOBHs (TPaHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIpeNeNATh HAIpaBJICHUE BEKTOpPA MHIYKIMHA MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTB Y OIMCHIBATh N300pakeHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAaHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu dSToM  (GOpPMYIHPOBATH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOBI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJIb30BaTh W3BECTHBIE METOJIbI OLICHKU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYYEHHOM 3aBHCUMOCTH
¢u3nUeckux BeIMYMH B BUAEC TaOmuIm W TpaduKoOB, AenaTh BBIBOABI 10 pe3yiabTaTam
UCCIIC/IOBAHMS,

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEI0BATEIbCKOM M  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIF30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U IAOOPaTOPHOTO 00OPYIOBAHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PH3MUYECKOW MOJIENbI0, HCIIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIMIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUpPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE s €€ peLIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOyYCHHOTO 3HaUeHHsI (PU3MUeCcKOl BEIIMIHHEI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IIETIOUKY
paccyXIeHU ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCMOJNb30BaTh MPH pPEUIeHHH Y4eOHBIX 3aJad COBpPEMEHHble HMH(OPMaIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATh MPUHIHUIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB, pa3iuyaTh
YCIIOBHS WX 0€3011acCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HaYKH, B 00BsSCHEHHE IPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIS
COXpaHEHHsI 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IIaHUPOBaTh paboTy
TPYMNIIbl, palMOHAIBHO paclpelneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYalHsX, aJeKBAaTHO OIECHWBATH BKJAJ Ka)XIOTO W3 yYaCTHHKOB TPYIIBI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaekTpoHHbIe (UU(pOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
MpPOrpamMmblI Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThbI
Pazgen 1. DU3UKA U METObI HAYYHOI'O ITO3HAHUA
1.1 (DH3MKa M METOIb! HAYHHOTO 2 https://m.edso0.ru/AVIAWVNQO
MO3HAHHSI
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemarnka https://m.edso00.ru/SNO2MCWXU
2.2 JuHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAaHEHHS B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHAY
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
3.1 OCHOBEI MOTCKYIAHO- 9 1 https://m.eds00.ru/HRGVBNOPE
KAHETUYIECKOU TEOPUH
3.2 OCHOBBI TEPMOJTHHAMHKH 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 AATpEraTHEIe COCTORHILS RINCCTED. 5 https://m.eds00.ru/HSM355JCH
da30BbIC MEPEXO/IbI
Wroro no pazueny 24
Paznen 4. JIEKTPOAUHAMMUKA
4.1 DJEeKTpOCTaTHKA 10 https://m.edsoo.ru/LSRP72QLI
4.2 [ToCTOSIHHBIH MEKTPHUECKUI TOK. 12 https://m.edso0.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toku B pa3nnyHbIX cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

dieKkTpoHHbIe (LM POBbLIE)

Ne i/ Konrposbusie IIpakrunyeckue
MPOrpamMMbl Bcero o0pa3oBaTebHBIE pecypchl
padoThI padoThI
Paznea 1. JIEKTPOAMHAMHUKA
M .0
1.1 ATHITTHOS HOME. KT POMATHITHA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTyKIUS
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
21 €XaHMYECKHE U AIICKTPOMAarHUTHBIC 9 1 https://m.edso0.ru/3TLNOKPG6
KoseOaHus
M
59 €XaHUYECKHE U FJIEeKTPOMArHuTHbIE 5 1 https://m.eds0o.ruMWOT6385V 1
BOJIHBI
2.3 Ontnka 10 3 https://m.edso00.ru/TUPOIURXM
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBICHGHH&HBHOﬁTEOpHH

OTHOCHUTCIBHOCTHU

4 1

https://m.edsoo.ru/AQUCOVDK?2

Uroro no pazgeny

Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.1 DreMeHTh KBAHTOBOM ONTHKH https://m.edsoo.ru/8WOVAWQRS
4.2 Crpoenue atoma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazgeny 15

Paznes 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DneMEeHTBl aCTPOHOMUU U

5.1 7 1 https://m.edso0.ru/SEOD6KXI19
acTpo(U3HUKH
Wroro no pazueny 7
Pa3znen 6. OGOBIIAIOIIIEE IOBTOPEHUE
6.1 ‘ O06o06imaroiee MOBTOPEHUE 4 https://m.edso0.ru/0O2JEGZCIM
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOT'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

KoanuecTBo 4acoB

Tema ypoka KonTposabubie
Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

®dusnka — HayKa O PUPOJE.
HayuHnble MeTO1bI TO3HAHUSA 1
OKPY’KaroILero Mupa

Ponb u MecTo pusuku B

(dbopMUPOBaHUU COBPEMEHHOM

Hay4YHOM KapTHUHBI MUDA, B 1
IPAKTUYECKON AESITETbHOCTU

moen

MexaHnueckoe IBUKEHHE.
OTHOCHUTENBHOCTD

MEXaHUYECKOTO JIBHKEHUS. 1
ITepemenienue, CKOpoOCTb,

yCKOpEeHue

PaBHOMEpHOE IIPAMOIIMHENHOE
JBUJKECHUE

PaBHOyCcKOpeHHOE
IPSIMOJIMHEWHOE IBUYKEHUE

https://m.edsoo.ru/Y XGQSPM1P

https://m.edsoo0.ru/8HSXWFEFVO

https://m.edso00.ru/RSOAQV5ZX

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBo00OOHOE ITaZICHUE.
YckopeHne cBOOOTHOTO 1
HageHus

https://m.edsoo.ru/MXPLZ1X8J

KpuBonuneiinoe qBUKeHNUE.
JIBr>keHre MaTepuanbHON

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

TOYKH 110 OKPY’KHOCTH

10

[TpyHIMII OTHOCUTENBHOCTH
lNanuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBalii
3akoH HproTona

Macca tena. Cuna. [Ipuniun
cynepno3uiuu cui. Bropoit
3akoH HproToHa mist
MaTepuagbHOU TOUKH

Tpertuii 3akon HerotoHa jyist
MaTepUaAIbHBIX TOYEK

https://m.edso00.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQOH

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tsoxectu. [lepas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cwuia ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koappuument
Tpenus. Cuiia CONpoTUBIICHUS
NpY JABIKEHHUH TeJia B
KHUJIKOCTH WA Ta3e

[TocTynarensHoe u
BpAaILlaTENIbHOE IBUJKEHUE
abCOIIOTHO TBEPAOTO Tea.
MowmeHT cuisl. [1nedo cumsl.
VYcnoBust paBHOBECHS TBEPIOTO
Tena

HNMnynsc MaTepuanbHOM TOYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK.

https://m.edsoo.ru/RILVFXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

Nmnynbe cuibl. 3akoH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBMXKEHHE

16

Pabora 1 MOLITHOCTB CHIIBL.
Kunernueckas sHeprus
MaTepUaAIIbHON TOYKH. Teopema
00 U3MEHEHUHN KMHETUYECKOW
JHEPruu

https://m.edsoo.ru/J1V59L28B

17

ITorennmanbHas 3HEpTUS.
[TorenumaneHas s3HEprus
yrpyro 1ehopMHUPOBaHHOM
npyxuHsl. [loTeHunanbHas
SHeprus Tesa BOIU3U
HOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/RNEXJW4KF

18

19

20

ITorennmanpHbIC 1
HEIOTEHIHAJILHBIE CHIIBI. CBA3b
paboThl HEMOTEHITUAIBHBIX CUIT
C U3MEHEHHEM MEXaHMYeCKOM
SHEPIUH CUCTEMBI T€J. 3aKOH
COXpaHEHUSI MEXaHUYECKOU
SHEPruun

JlaGopatopHas paboTa
«HccnenoBanue cBsi3u pabOThHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM PHEpIruu Teja Ha
pUMepe pacTsHKEHUS
PE3HHOBOTO KT'yTa»

KonTpomnpHas pabota mo Teme
«Kunemaruka. Jlunamuka.

https://m.edso00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

3aKOHBI COXpaHEHUs B
MEXaHUKE)

21

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun. bpoyHoBckoe
nswkenue. Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

XapakTep JBUKCHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Monenn CTpoeHust
ra3oB, KUJIKOCTEH U TBEPABIX
TeN

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyi. KonnuectBo
BemecTsa. [locTtostHHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
IIxana remneparyp Llenbcus

WUneanpuerii raz 8 MKT.
OcHoBHOe ypaBHeHne MKT

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/WPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHE KNHETHYECKOU
SHEPTUU JBHKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Kunaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

28

3akoH JlamproHa. ["a3oBbIc
3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/Y3WB6613A

https://m.edso00.ru/35DBLKT96



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96

MEXly apaMeTpaMu
COCTOSIHUS Pa3peKEHHOI0 razay

29

30

H3omponeccel B nieaibHOM
ra3e U ux rpapuueckoe
IIpEJICTaBICHNE

BHyTpenHsis sHeprus
TEPMOJMHAMHYECKOI CUCTEMBI
U CIIOCOOBI €€ N3MEHEHHSI.
KonuuecTBo TemioTs! u padora.
BryTtpeHnHss sHeprus
OJTHOATOMHOTO HJICaJIbHOTO Ta3a

https://m.edso0.ru/0ZJ3KZNJ5

https://m.eds00.ru/9JOITV XIS

31

32

33

Bunae! renonepenaun

VYienpHas TEMI0EMKOCTD
BemecTBa. KonnuecTBo
TEIUIOTHI IIPHU TEIJIONEPEaaye.
AnunabaTtHbIi poriecc

[IepBblil 3aKOH TEPMOJUHAMUKHI
Y €ro IPUMEHEHHUE K
u3omnpoleccaM

https://m.edso0.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edso0.ru/2HO6R3GAS

34

HeoOpaTtumocTs nporeccos B
npupone. Bropoii 3akon
TEPMOJIMHAMUKHI

https://m.edso00.ru/S85L WDFT8

35

36

[Tpunmun nevicteus u KT/
TEIIOBOH MaITHHEI

Hukn Kapno u ero KIIJ{

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4AXPSAQV7M

37

DKoJjorudyeckue npooaemMbl
TEIIOPHEPTeTUKU

https://m.edsoo.ru/P07ZMY M8I

38

O6o06maromuit ypox

https://m.edsoo.ru/9EKZ0DDWP



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP

«MonexynsipHas pU3MKa.
OCHOBBI TEPMOIMHAMUKI

39

40

41

KonTtponpHast pabora o Teme
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOAMHAMUKI

[Tapoo6pazoBanue u
KoHJieHcanus. Mcmapenue u
KUIIEHHUE

AOCOII0THAS U OTHOCHTEILHAS

BJIQXKHOCTH BO3/1yXa.
Hacpimennsiii map

https://m.edsoo.ru/RCARYEG6ZX

https://m.edsoo.ru/X480Q078EE

https://m.edsoo.ru/98HVAEBMM

42

43

Teépnoe teio.
Kpucrammuyeckue u aMopQHbie
Tesla. AHU30TPOINUS CBOMCTB
Kpuctamios. XKunkue
kpuctauibl. COBpeMeHHbIE
MaTepuabl

[TnaBneHre ¥ KpUCTAIUTH3AIINS.
VY aenbHas TEIIIOTA TUIABJICHUSI.
Cyb6numarus

https://m.edsoo.ru/JXFWLMZNK

https://m.edso00.ru/OX117G6MR

44

YpaBHEHHE TEIUTOBOTO OallaHca

https://m.edsoo.ru/0IUXGN2I11

45

46

DneKTpu3alus Tel.
OnekTpuyeckui 3apsa. JIBa
BHUJIA DJICKTPUUCCKHX 3apsaa0B

[IpoBotHUKY, TUAIEKTPUKU U
MOJYIIPOBOJHUKH. 3aKOH
COXPaHEHHMS ANEKTPHUUECKOTO
3apsiza

https://m.edso00.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

47

B3anmopneiictBue 3apsa0B.
3akon Kynona. Toueunslii
AIIEKTPUYECKUH 3apsij

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsoxénnocts
NIEKTPUYECKOTO IOJIA.
[IpuHnun cyneprno3unuun
AIEKTPUYECKUX ToeH. JInnuu
HANPs)KEHHOCTHU

https://m.edsoo.ru/91IKAWD?2V6

49

Pa6ota cun
AIEKTPOCTATUYECKOTO TOJIS.
ITorenmman. PaznocTh
IMOTCHIMAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

[IpoBOIHUKY U TUANEKTPUKH B
JIEKTPOCTATUYECKOM I0JIE.
Jwusnexrpudeckas
MPOHUI[AEMOCTh

https://m.edso0.ru/12P253127

o1

52

Onextpoémkoctb. Konaencarop

ONEKTPOEMKOCTD IIJIOCKOTO
KOHJEHCATOpa. JHEPTUs
3apsHKEHHOT0 KOHEHCATOpa

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

53

JlaGoparopnas pabota
"M3MepeHue NEKTPOEMKOCTU
KOHJeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[TpuHIMT AEHCTBUS U
pUMEHEHHEe KOHIEHCATOPOB,
KOTIMPOBAJILHOTO aIapara,
CTpYHWHOTO MIPUHTEPA.
DneKTpocTaTHYecKast 3alluTa.
3azeMyIeHHE SIEKTPOIPUOOPOB

https://m.edso0.ru/H3Q9PNHY'Y



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

55

56

57

DNEeKTpUYECKUH TOK, YCIOBUS
€ro CyIIeCTBOBaHUS.
ITocTostaubIl TOK. CHIla TOKA.
Hanpspxkenue. ConpoTuBieHue.
3akon Oma 18 yyacTka Lenu

ITocnenmoBarennsHOE,
napajuielibHOe, CMEIIaHHOE
COCJIMHEHUE TPOBOHUKOB.
JlaGopaTopHnas pabota
«M3yveHune cMenanHoro
COCJTMHEHUS PE3UCTOPOB

Pabora 1 MomHoCTH

3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyins-Jlenna

0.5

https://m.edsoo.ru/D6Y72A4B7

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

59

60

3akox OMa U1 IOJTHOH
(3aMKHYTOM) 2JI€KTPUUECKOMN
nenu. KopoTkoe 3amMbIkaHHe.
JlaGoparopHas paboTa
«M3mepenne DJ1C nctounuka
TOKa U €ro BHYTPEHHETO
COITPOTHBIICHUS

PesepsHbiil ypok. KonTponbHast
pabota o Teme
"DnexkTpoauHamMuka’ /
Bcepoccuiickas npoBepoyHas
pabota

Ob6o06maromuit ypok
«DNEeKTpOoANHAMHKAY /
Bcepoccuiickas npoBepodyHas

0.5

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFMG6EIE5X

https://m.edsoo.ru/P86MDYO07H



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H

pabora

61

DNEeKTPOHHAs! IPOBOUMOCTD
TBEPIBIX METAJLJIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJUIOB OT TeMIEepaTypBhl.
CBepXInpoBOAUMOCTb

https://m.edsoo.ru/WMNNBQL9H

62

63

64

65

66

67

DJIEKTPUUYECKUN TOK B BaKyyMe.
CBoiicTBa JIEKTPOHHBIX MTYYKOB

[TomynpoBoIHUKH, UX
coOCTBEHHAs U MPUMECHAs
npoBoguMocTh. CBolicTBa p—N-
nepexoa.
[HonynpoBoaHKUKOBBIE TPUOOPHI

DNEeKTPUYECKUI TOK B
pacTBOpax M pacruiaBax
JJIEKTPOJIUTOB.
DNEeKTPOTUTHYECKAS
JUCcCoLMalus. DIEKTPOIN3

DNEeKTPUUECKUIA TOK B razax.
CamMoCTOSTEIbHBIA 1
HECaMOCTOSITENBHBIN pa3psi.
Moanus. I1ma3zma

DJIeKTpUIecKue MPUOOPHI U
YCTPOMCTBA U X MPAKTHYECKOES
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

KonTponbhas pabota no teme

«Qnekrpocraruka. [locTrosHHbIN
ANEKTpUYECKU TOK. Toku B

https://m.edso0.ru/4CCYCJ785

https://m.edso0.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWYV91

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4



https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4

PA3JINYHBIX CpCaAAX»

Pe3epBHBIii ypOK.
68 O0600mammul ypok mo TeMam
10 xnacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

IlocTosTHHBIE MAarHUTEI K UX
B3aUMOJeHCTBHE. MarautTHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM
WHIYKIIUU

https://m.edsoo0.ru/4ADMOY IJN6

MarauTtHoe 1oJje MpoBOJHHUKA
¢ TokoM. OmbIT Dpcrena.
B3aumoneiicteue
MIPOBOHUKOB C TOKOM

JlaGopatopHnas pabora
«V3yyeHue MarHuTHOTO MOJIS
KaTyIIKA C TOKOM»

JleiicTBHE MarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM. Cuiia
Awmmepa. JlabopaTopHas
pabota «VccnenoBanue
JNIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha paMKy ¢ TOKOM»

JleficTBE MarHUTHOT'O MOJISA
Ha JBUXKYIYIOCS 3apsHKEHHYIO
yactuny. Cuna Jlopenua.
Pa6ota cusl Jlopeniia

DNeKTpOMarHuTHasi UHIYKIIHSI.

IToToK BEKTOpa MarHUTHOU

https://m.edsoo0.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

uaaykuud. DJ1C uHAyKIIM.
3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanue SBiacHUA
3JIEKTPOMATrHUTHOMN
UHIYKIIH)

https://m.edso0.ru/XZS5MQCBU

NunykTuBHOCTH. SIBICHUE
camounaykiuu. 3/1C
CaMOUHIYKIMH. DHEPIrust
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
rnoJse

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpoucTBa U Ux
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHMTHI,
JJIEKTPOJIBUIaTENb,
YCKOPUTEIIN JIEMEHTAPHBIX
4aCcTHUL, UHAYKIIMOHHAS 11€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O60061maronuit ypok
«MarauTHoOE moJe.
DneKTpoMarHuTHas
WHIYKIUS

https://m.edsoo0.ru/COB05BGMC

11

KonTponbhas pabota no teme
«MarHuTtHOe 1oJie.
DneKTpoMarHuTHas

WHIYKIHS

https://m.edso00.ru/8X637ELEU

12

CB0OOIHBIE MEXAHNYECKIE
KoJjiebanus. ['apMoHnyeckue

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJICOaHHH.
[TpeBparmenue >Hepruu

13

Jlaboparopnas pabota
«MccnenoBanne 3aBUCUMOCTH
MepPHOJIa MAJIBIX KOJICOaHHIA
rpy3a Ha HUTHU OT JUTUHBI HUTH
Y MacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

15

16

17

KonebarenbHbli KOHTYP.
CBo0OoIHbBIE
AIEKTPOMATrHUTHBIC
Koyie0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MeXaHUYECKUMH U
AIEKTPOMATrHUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpPAaHEHUS JHEPTUHU B
UJeabHOM KOJIe0aTeTbHOM
KOHTYpeE

IIpencrasnenue o
3aTyxarolux KojaeOaHusX.
BbIHYKI€HHBIE MEXaHUYECKUE
Kosebanus. Pezonanc.
BeiHyX/1€HHBIE
ANEKTPOMAarHUTHBIE
Kose0aHus

IlepeMeHHBIN TOK.

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2L.HU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

18

19

20

21

22

CunyconaaibHbIN
MepEeMEHHbIN TOK. MOITHOCTh
MePEMEHHOT0 TOKa.

AMIUTUTYIHOE U ACHCTBYIOIIECE

3HAYCHUE CHJIbI TOKA U
HaNPSDKEHUS
Tpancdopmarop.
[TpousBojacTBO, IEpeaaya u
NnoTpeOJICHNE ICKTPUICCKOM
SHEPIrUun

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUIECKOTO
3BOHKa, FeHepaTopa
IIEPEMEHHOT0 TOKA, JTMHUN
JJIEKTpoIIepesay

DKOJIOTUYECKNE PUCKH TIPU
MIPOU3BOJICTBE
anekTposHepruu. Kynerypa
MCTIOJIb30BaHMS
ANIEKTPOIHEPTUU B
ITOBCEJHEBHOM KU3HH

MexaHnuecKkne BOJIHBI,
YCIIOBUS PacIpOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUTMHA
BOJHBIL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa

https://m.edsoo.ru/1ZWZUL8OK

https://m.eds00.ru/93Z12W40Q0

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.edso0.ru/Z82706V70



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O

ToHa. TeMOp 3ByKa

23

24

25

OJEKTPOMAarHUTHBIE BOJIHBI, HX
CBOMCTBA U CKOpoCTh. [lIkana
3JIEKTPOMAarHUTHBIX BOJIH

[IpuHIUIIBI PaTIUOCBS3U U
TeneBuaenns. Passutue
cpenctB cBs3u. Paanonokanus

KonTponbnas pabota
«Konebanus v BOJHBI»

https://m.edsoo0.ru/SWB57C06X

https://m.edso0.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB

26

[IpssmonuneHoe
pacnpocTpaHEHUE CBETA B
oHOpoaHOM cpene. Toueunbli
UCTOYHUK cBeTa. JIyu cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHBI
OTpakKeHHUs CBETA.
[TocTpoenue uzoOpaxkeHuil B
IJIOCKOM 3epKajie

https://m.edsoo.ru/IMBKQM?22Z

28

29

30

ITpenomiienue ceeta. [lonHoe
BHYTpPEHHEE OTPaXKCHUE.
[IpenenbHBIN yroJ NOJIHOTO
BHYTPEHHETO OTPaXCHUS
JlaGopatopHnas pabora
«M3mepeHue nokaszarens
MPETOMIICHHUS CTEKIIa

JInnzel. [locTtpoenue
M300paKeHUI B TNH3E.
®opmyJia TOHKOHN JTUH3BI.
YBenuueHue JINH3bI

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJC



https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

31

Jlaboparopnas pabota
«HccnenoBanue cBOUCTB
M300pakKeHUH B JIMH3aX

https://m.edso0.ru/Q1ZCMW980

32

Hucnepcus ceera. CnoxxHbIN
cocraB Oenoro ceera. L[Ber.
Jlaboparopnas pabota
«HabmoneHue nucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

WnTepdepennus ceera.
Hudpaxius ceera.
JudpakmonHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

35

[TonepedHOCTh CBETOBBIX
BojH. [lonmspuzanus ceera
Onruyeckue npudops! 1
YCTPOWCTBA U YCIOBUS HX
0€301acHOT0 NMPUMEHEHUS

https://m.edso00.ru/Q2118XY0OJ

https://m.edso00.ru/M5127JYGT

36

['panuLBI TPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
[Tocrynarsl crienuanbsHON
TEOPUU OTHOCUTEIIBHOCTU

https://m.edsoo0.ru/P8GBI9FJ5N

37

OTHOCHUTEILHOCTD
OJTHOBPEMEHHOCTH.
3ameyIeHrEe BpEMEHH U
COKpAIICHHE JTMHBI

https://m.edsoo.ru/OVLMCNG6B2

38

DHeprus U UMIYIbC
PENSATUBUCTCKOW YaCTHIIBI.
CBsi3b Macchl ¢ sHEpruei u
UMITYJIbCOM. DHEPrus MOKOs

https://m.edso0.ru/190Z2Y4BUB



https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB

39

KonrponsHas pabora
«OnTuka. OCHOBEI
CHeIUaJIbHON TEOpUHr
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/L8689JPLI

40

®otonsl. ®opmyna [1nanka.
DHeprust 1 UMITyJIbC POTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

42

43

OTKpBITHE U UCCIICOBAaHUE
dorordpdekra. OnwiTer A. T
CroneroBa

3akonbl hoTtorddexra.
VYpaBHeHue DUHIITEHHA 115
dboToaddekra. «KpacHas
rpanuna» Gotorddexra
Jasnenue ceera. Onbitsl [1. H.
JlebeneBa. Xummuaeckoe
JICVICTBUE CBETA

https://m.edso0.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

https://m.edso00.ru/EGO6ZQ1SA

44

45

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
(boTorIeMEHT, POTOAATUHK,
conmHe4YHas Oartapes,
CBETOJINO/T

Pemrenue 3agad mo reMme

«DIIEeMEHTBI KBAHTOBOM
OIITUKH)

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Monens atoma TomcoHa.
OmnsiTel Pesepdopaa no
pacCessHUIO (i-4aCTHII.
[TnanerapHas MoJenb aToMa

https://m.edsoo.ru/FIC11POHN



https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN

47

IToctynater bopa

https://m.edso0.ru/6 X7GFHZ9X

48

N3nydenue u norionieHue
(OTOHOB P Tepexo/ie aTomMa
C OJJTHOT'O YpOBHS SHEPIMH Ha
Ipyro. Buasl criekTpoB

https://m.edsoo.ru/NN8BHZYBE

49

BosHOBBIE CBOMCTBA YaCTHII.
Bonnel ne bpoins.
KopnyckynsapHo-BOIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edso0.ru/J710TLFCO

50

o1

52

53

OTKpBITHE PAAHOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPE/ICNICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYUCHUSA

CsoiicTBa anb(a-, 6era-,
raMma-usnydeHus. BausHue
PaJIMOAKTUBHOCTH Ha )KMBBIC
OpPTaHU3MBI

OTkpbITHE IPOTOHA U
HeifTpona. M3oTtomnsl. Anbda-
pacnan. DJIeKTPOHHBINA U
MTO3UTPOHHBIN OeTa-pacma.
lNamma-uznydenue

OHeprus CBsA3HM HYKJIOHOB B
anpe. SnepHble peakiuu.
SnepHslil peakTop.
[IpoGrieMbl, MEpPCEKTUBBI,
JKOJIOTMYECKHE aCIIEKTHI
SIICPHOM SHEPTEeTUKHU

https://m.edso0.ru/TSJFUU3TP

https://m.edsoo0.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edso0.ru/CFJYJSSIG



https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

54

55

DneMeHTapHbIe YaCTHULIBI.
OTKpbITHE TO3UTPOHA.
MeTtopl HaOMIOIeHUS U
PEruCTpaLuK 3JIEMEHTAPHBIX
yactuil. Kpymielii ctoin
«DyHIaMeHTaJIbHbIE
B3auMoJercTBUsA. EMUHCTBO
(bu3NIEeCKO KapTUHBI MUPa»

Dranbl pa3BUTHS ACTPOHOMHUH.
IIpuknagxoe u
MHUPOBO33PEHUYECKOE 3HAYCHUE
actpoHomuu. Bup 3BE31HOTO
HeOa. Co3Be3nusi, SpKue
3BE3/IbI, IJIAHETHI, UX BUTUMOE
neukenue. ComHeyHas
cucrema

https://m.edsoo0.ru/SUC62U40A

https://m.edsoo0.ru/5PXS219VY

56

Comnaue. ConHeunast
aKTHUBHOCTE. MCTOUHMK
sHeprun CoJiHIIa U 3BE3]

https://m.edsoo.ru/1JZR54JA0

57

3BE371BI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
IJIAaBHOU MOCJIEN0BATEILHOCTH.
BnyTtpenHee ctpoeHue 3B€31.
CoBpeMeHHBIE IPEICTABICHUS
O IIPOUCXOKIEHUH U
sBosronnu ConHIa U 3BE3]1

https://m.edso00.ru/GGD3W74Z0

58

Mneunsii [Tyte — Hamma
T"amaxTuka. Ilomoxenue u
nemwxkenne CoiHIa B

https://m.edsoo.ru/L2U4S1HU2



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2

T'anakTtuke. I'amakTuky.
UeEpnbie AbIpbl B AIpax
rajJakTUK

59

Bcenennas. Pa3beranue
rajyiakTuk. Teopus bosbiioro
B3pbIBa. PesukToBOE
u3llydyeHue. MerarajakTuka

https://m.edsoo.ru/9IWRLVWNN

60

61

62

63

64

Hepemennsie npoGiembl
aCTPOHOMUU

KontpomnbHas pabora
«DIIeMEeHThI aCTPOHOMHUHU U
acTpou3uKm»

O606maromuii ypok. Poib
(bU3UKH U ACTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHYCCKOM,
COIIMAJIbHOM U ATHYECKOU
cdhepax neaTenTbHOCTH
YJeJIOBEKa

O6o06maromuit ypok. Pois u
MeCTO (PU3UKU U aCTPOHOMHHU
B COBPEMEHHOM HAay4YHOU
KapTUHE MHpa

O6o06maromuit ypok. Pomib
(bu3MUECKOl TeoOpHH B
(dbopmupoBaHUU
Mpe/ICTaBIeHUH 0 PU3NUECKO
KapTUHE MHUpa

https://m.edsoo.ru/LJHNL2MCF

https://m.edso0.ru/TXTTCT488

https://m.edsoo.ru/\WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

65

Ob6o06maromuit ypok. Mecto

https://m.edsoo.ru/LKNUIKHZH



https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH

¢bu3nvecKoil KapTUHBI MHUpPa B
001IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
IPEACTaBICHUN O IPUPOAE

66

PesepBHbIil ypok. MaruutHoe
nosie. DJIeKTPOMarHuTHas

HHAYKIOUSA

https://m.edsoo.ru/EVMFEIQTP6

67

68

PesepBHblii ypok. OnTuka.
OcHOBBI cielIMATIBHON Teopuun
OTHOCHUTEJIbHOCTH

Pesepnsiii ypok. KBanToBas
¢u3nka. JneMeHTbl
aCTPOHOMHH U acTPOPUUKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHusi

JleMoHCTpHpOBaTh Ha TpUMEpax pojb M MecTo (U3UKH B (POpMHUPOBAHUH
COBPEMEHHOM HAy4YHON KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U

TEXHOJIOTHH, B TPAKTUYECKON JIEATEIIbHOCTH JIFOICH

10.2

10.3

Y4uThIBaTh TPaHUIBl MPUMEHEHHS HM3YYCHHBIX (PU3HMUECKUX MOMETICH:
MaTepualbHas TOYKa, WHEpLMaJbHAasg CHUCTEeMa OTcuéTa, aOCOIIOTHO TBEPIOE
TEJNO, WACANbHBIA Ta3; MOJAEIU CTPOCHHUS Ia30B, XHUAKOCTEH U TBEPABIX TEIl,

TOYCYHBIN AIIEKTPUUYECKHUH 3apsi1 — MPH PeIICHHH (PU3NIECKHUX 3a/1a4

Pacno3naBaTh (u3uueckue siBieHus (Ipolecchl) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHHMKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHUS BEILECTBA
U DJIEKTPOJMHAMUKU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE HPSIMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE NaJCHUE Tel, JBUKEHHE IO OKPYKHOCTH, MHEPLHS,
B3amMozeiicTBue Ten; AuQQy3us, OpOYHOBCKOE [BUKCHHE, CTPOCHHE
KUJKOCTEH U TBEPABIX Tel, HU3MEHEHHue O0O0bEéMa Tel IpU HarpeBaHUU
(oxJ1aXx/1IeHUH), TEIIOBOE PaBHOBECUE, HCIIApEHUE, KOHJIEHCAllMs, IUIaBJIeHUE,
KpUCTaJUIM3alUsl, KUIIEHUE, BIAXXKHOCTh BO3yXa, NOBBIIICHUE JABJIECHUS rasza
IpU €ro HarpeBaHUU B 3aKPBITOM COCYZAE, CBS3b MEXKIy IapamMeTpamu

COCTOAHMA Ia3a B U30IIpoLECCax; SJICKTpHU3alus TCII, B3aUMOJICHICTBHE 3apAaa0B

10.4

OnucelBaTh MEXaHUYECKOE JIBM)KEHUE, HCHOJB3YyS (PU3NYECKHE BEIMYMHBI:
KOOpJIMHATA, IYyTh, NEPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, macca Tena, CHIa,
UMITYJIbC Tela, KWHETUYECKask DHEPIus, IOTEHIUaIbHas DHEPIUsl, MEXaHUYECKas
paboTa, MexaHHuYecKass MOIIHOCTb; IpPH OMNHCAHUM TPABHIBHO TPAKTOBATh
(bu3NYEeCKU CMBICI HCIOJb3YEMbIX BEJIWYMH, UX OOO3HAUYEHHS WM €JAMHHULIBI,
HaXOJUTh (JOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NUECKYIO BEIMYMHY C IPYTUMHU

BCINYHNHaAMH

10.5

OnuceiBaTh W3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€I M TEIJIOBBIE SBIICHMUS,
UCTIONBb3Ysl (PU3MUECKHe BEIMYMHBL JaBJIEHHWE ra3a, TeMIleparypa, CpemaHss
KHHEeTHYecKas SHEprus Xa0THYECKOT0 JIBUYKEHUS MOJIEKYI,
CpeIHEKBaJpaTH4Hasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHS A
sHeprusi, pabora ra3a, KOd(PQOUIMEHT TMOJE3HOr0 JAEUCTBUSA TEIJIOBOIO
JBUTATENs; IPU OMNMCAHWU TPaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICIT
HCIIOJIb3YEMbIX BEJIUYHMH, UX O0O3HAUYEHMs] M €IMHMIIbI, HAXOJIUTh (HOpPMYIIbI,

CBA3BIBAIOIIUEC JAaHHYIO q)HSI/I‘IeCKyI-O BCIIMYMHY C JPYTUMH BCIINYNHAM




10.6

OnucelBaTh U3y4EHHBIE AJIEKTPUUYECKUE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE
SABIICHUA (IIPOLIECCHI), UCTIONB3YsI (PU3HMUECKUE BETUUYMHBL: SIEKTPHUECKUI 3aps,
JJIIEKTPUYECKOE  II0JI€,  HANPsLKEHHOCTb — IOJIs,  [IOTEHLHAl,  Pa3sHOCTb
HNOTEHIMAJIOB; IPH ONMCAHUU MPABUIIBHO TPAaKTOBaTh (U3NYECKUH CMBICI
UCTIOJB3YEeMbIX BEJIMYMH, UX 0003HAUCHUS M €IUHHIIbI, YKa3bIBaTh (POPMYIIBL,

CBA3BIBAIOIIUC JAHHYIO (1)I/I3I/I‘-ICCKyIO BCJIIMYHHY C APYTHUMU BCINYHUHAMU

10.7

aHATM3UPOBaTh (PU3MYECKUE TPOLECCHl W SBJICHUSA, HUCIONB3YS (U3NYECKHE
3aKOHbl W NPUHLMUIBL 3aKOH BcemupHoro TtsaroreHus, |, Il u Il 3akons
HproTOHA, 3aKOH COXpaHEHMs MEXaHWYECKOM SHEpruM, 3aKOH COXpaHEHHUs
UMITYJIbCa, IPUHIIMIT CYNEPIIO3ULMH CHII, IPUHIIUIT PABHOIPABUS MHEPLIMATIbHBIX
CUCTEM OTCU€Ta; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHUI0 CTPOEHUS BEILECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEAHEN KMHETHMUECKON HHEPrHH TEIJIOBOTO JIBUKEHUS
MOJIEKYJI ¢ aOCOJIFOTHOW TeMIlepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHMsI 3JIEKTPUYECKOro 3apsja, 3akoH KylloHa; mpu 3ToM pas3nuyarb
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA, €0 MaTEMaTHYECKOE BbIPAKEHUE U YCIIOBHUs

(rpaHuIIbI, 00IACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHIATH OCHOBHBIEC MPUHIMIIBI JEHUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB;  pa3jinyaTth YCJIOBUS UX O€30HAaCHOTO  HUCIOJb30BAHUSA B

MMOBCEIHEBHOM KU3HU

BBINONHATE  AKCHIEPUMEHTHI 110  UCCICIOBAHHIO (PU3UYCCKUX SIBIICHHH W
MPOIIECCOB C HCIOJB30BAaHUEM IPSMBIX U KOCBEHHBIX W3MEPEHUi; MPU ITOM
dbopmynupoBarh MpodiieMy (3a7ady) W THUIMOTE3y YYEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TPEUIOKCHHOTO OOOpYIOBaHUS, MPOBOJIUTEL OMBIT U

(bOpMy.]'II/IpOBaTB BBIBObI

10.10

10.11

OCYH_ICCTBJ'IHTB MpsAMBIC U KOCBCHHBIC H3MCPCHUA (I)I/ISI/I"ICCKI/IX BCJIIMYHMH; IIPpU
9TOM BLI6I/IpaTL ONTUMAJILHBIA CIIOCO0 HU3MCPCHUS U HCIIOJIB30BATh U3BCCTHBIC

METO/IbI OLICHKH ITOIPEIIHOCTEN N3MEPEHUI

HccnenoBaTh ~ 3aBUCHUMOCTH ~ MEXIy  (U3MYECKUMM  BEIMYMHAMH  C
UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKcupoBaTh pe3yibTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEIMYUH B

BUIC Ta6J'II/II_I u Fpa(l)I/IKOB, ACJIaTh BBIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

10.12

CobmoiaTe TpaBwiia 0€30MacHOTO TpyAa MpPU MPOBENCHUU HCCIECTOBAaHHHN B
pamMkKax y4eOHOTO JKCIEPUMEHTa, y4eOHO-UCCIIEIOBATEIhCKON M MPOEKTHOM
JIEATETLHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB U JTa0OPATOPHOTO

000opyIoBaHUs

10.13

Pemate pacuérHbie 3a1aun ¢ SIBHO 3aAaHHON (DPU3UIECKON MOJEIBIO, UCTIONb3YS
¢u3nYecKue 3aKOHBl W TPHUHIMIB, HAa OCHOBE AaHAJIM3a YCJIOBHS 3a7a4d

BBIOMPATh (PU3MUYECKYIO MOJIEINb, BBIIEIATh (PU3MUECKUE BEIUYMHBI U (POPMYIIBL,




HEOOXoAUMBIE Ui €€ pelIeHUs, TPOBOIUTH Pacu&Thl U OILICHWBATh PEaTbHOCTD

MOJIYYCHHOI'O 3HAUCHU A (1)I/I3I/I‘-ICCKOI71 BCJINMYHHBI

10.14

PemaTte kauecTBEHHBIC 3aJa4M: BBICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpPOM HAa HM3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M

(1)I/I3I/I‘ICCKI/IG SABJICHUSA

10.15

Vcnonb30BaTe OpU pelieHUH Y4eOHBIX 3a/lad COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJIOTUH JJIS TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMU U NIPEACTABICHUS
yueOHOIl M HayyHO-TIOMYJSPHOW HH(OpMAIUK, MOJYYCHHOM M3 Pa3IHYHBIX

MCTOYHUKOB; KPUTHYECKH aHATM3UPOBATH TOTyJaeMyto HH()OPMAIIHUIO

10.16

[TpuBOANTH TPUMEPHI BKJIA/Ja POCCHUCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IIPOLIECCOB OKPY’KAIOLIEr0 MHpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

10.17

Mcronp30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOMN KU3HU IS
oOecrieyeHus 0€30MacHOCTU NMpH OOpALIEHUH C MPUOOpPaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, I COXPAHEHMSI 3A0POBbs U COOIIOEHHS HOPM 3KOJIOTHYECKOI0

MOBEJICHUS B OKPYXKAIOUIEH cpeae

10.18

PaGorare B rpymme ¢ BBINOJHEHHEM Pa3IUYHBIX COLMAIBHBIX PpOJIEH,
MJAHUPOBATH PAOOTy TPYIIIBI, PALHMOHAIBHO pacHpeieisTh OO0s3aHHOCTH U
IUIAHUPOBATh  JEATEIBHOCTh B HECTAHIAPTHBIX CUTyalUMAX, aJEKBaTHO
OLICHMBATh  BKJAJ  KaXXIOr0 W3 YYAaCTHHUKOB TIPyHIbl B  pELICHUE

paccMaTpuBaeMOn MPOOIEMBI

11 KUIIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

111

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpelHero o01mero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEpax pojb M MecTo (U3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH WU
TEXHOJIOTHH, B IPAKTUYECKON NEATEIBHOCTH JIFOJIEH, LEIOCTHOCTh U €IUHCTBO

¢bu3nvecKoil KapTUHBI MUpa

11.2

11.3

Y4YUTHIBATE I PpaHUI bl IPUMCHCHUSA U3YYCHHBIX (1)I/I3I/I‘-ICCKI/IX MoJeJIeil: TOYCUHBIN
BHCKTpI/I‘-ICCKI/Iﬁ 3apsan, sAAcpHas MOJCIIb aTOMa, HYKJIOHHAsA MOACIbL aTOMHOTO

A]Ipa MpH perieHny GU3NIecKrx 3aaad

Pacno3naBath (1)I/I3I/I‘{CCKI/IC SABJICHUSA (HpOI_ICCCBI) U OOBSCHATHL MX Ha OCHOBE
3aKOHOB OJICKTPOJUHAMUKN n KBaHTOBOM (1)I/I3I/IKI/Ii SJICKTpHUYCCKad
IMPOBOAUMOCTD, TCIJIOBOC, CBCTOBOC, XMMHUUCCKOC, MAarHuTHOC )ICfICTBI/ISI TOKa,

B3aUMOJCHUCTBHE MAarauToB, QJICKTPOMAruHuTHasA WHAYKIHUA, JIeiicTBHUe




MarHUTHOTO TIOJSi Ha TMPOBOJHUK C TOKOM U JBWXKYIIMHCS 3aps,
AIIEKTPOMATrHUTHBIC KOJICOAHWSI W BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE
CBETa, OTPAKEHHE, PEIOMIICHUE, HHTePHEPEHIUS, TUPPAKIUS U TTOJISIPH3AIHS
CBeTa, aucnepcus cBeta, horoanekrpudeckuit agdekrt (hotoaddekr), cBeToBOEC
JaBJIeHUE, BO3HUKHOBEHHE JIMHEHYaTOro CIEKTpa aroMa  BOJOpOJa,

CCTCCTBCHHAA U UCKYCCTBCHHAA PAAUOAKTUBHOCTD

11.4

115

OnuceiBaTh HU3YUYCHHBIC CBOMCTBA BEIIECTBa (3JICKTpI/I‘-ICCKI/I€, MAarHuTHBIC,
ONTUYECKUE,  DJIEKTPUYECKYI0  I[POBOAUMOCTH  pa3IUYHbIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBJICHUS (IPOIECCHI), UCTIOIb3Ys (PU3NUYECKHe BETUYMHBI:
AIIEKTPUYECKUH 3apsill, CHJIa TOKA, AIEKTPUUYECKOE HAIPsLKEHUE, SJIEKTPHUECKOoe
COMPOTHBIICHUE, pa3HOCTh moTeHmuano, JJC, pabora TOKa, HHIYKIUSI
MAarHuTHOIO IIOJIs, CHJia AMHepa, CHJIa HopeHua, HHAYKTHUBHOCTb KaTyUIKH,
SHEPrHs MEKTPUYECKOTO U MarHUTHOTO IOJIEH, IEPUOJ U YacTOTa KOJIeOaHU B
KoJe0aTeIbHOM KOHTYpE, 3apsii U cujla TOKa B IPOIECCe TapMOHUYECKUX
ANIEKTPOMATrHUTHBIX KOJeOaHuil, (POKYCHOE pacCTOSHUE U OINTHYECKas Ccuia
JUH3bI, TPU ONHCAHUU TMPABWIBHO TPAKTOBAaTh (U3UYECKUH  CMBICT
UCIIONIb3YEMBIX BEJIMUYMH, UX O0O3HAUEHUS U €OUHUIIBI; YKa3bIBaTh (HOPMYIIBI,

CBA3BIBAIOIIUEC JAHHYIO (1)I/I3I/I‘ICCKYIO BCJIIMYMHY C APYTHUMU BCINYHUHAMU

OnuceiBaTh M3Y4YCHHBIE KBAHTOBBIE SIBJICHHS M IIPOLIECCHI, MCIOJIB3Ys
¢u3nUecKue BEIMYUHBL: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, PHEPIUs U MMITYJbC (OTOHA, MEPHOJ IMOIypaclaga, SHEPrHs
CBSI3M ATOMHBIX sjiep; NMpPH ONMCAHWU TPABWIBHO TPAKTOBaTh (U3MUYECKUIN
CMBICI HCIIOJIb3YEeMBIX BEJIMYUH, WX OOO3HAYEHUS M €AMHHUILBI, YKa3bIBaTh
GopMynbl, CBS3bIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPyTUMHU

BEIWMYMUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)H3I/I‘~I€CKOI\/'I BCIINYHNHBI

11.6

AHanu3upoBath (U3NYECKUE MPOLECCHl U SBJICHHS, HCHOJB3YS (PU3NYECKUE
3aKOHBI W TPUHLUIBL: 3akoH OMa, 3aKOHBl IOCJIEIOBATENbHOTO U
[apaJUIEIbHOTO COEIMHEHUSI NPOBOJHUKOB, 3akoH Jxoyns — JleHma, 3akoH
AIIEKTPOMAarHUTHOW HWHAYKIIMM, 3aKOH MPSMOJUHEHHOr0 pacnpoCTpaHEHUs
CBETAa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHbI NPEJIOMJICHHUS CBETa, ypaBHEHHE
OnHIuTeHA U1 PoTOdPdeKTa, 3aKOH COXpaHEHUS YIHEPIHH, 3aKOH COXPaHEHUS
HUMITYJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUYECKOro 3apsaa, 3aKOH COXPAaHEHMS
MaccoBOI'O 4YHCIa, MOCTynaTbl bopa, 3akOH paguoaKTHBHOIO pacmajaa; Mpu
TOM pa3IuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa, €ro MaTeMaTHYeCcKoe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_IBI, OGH&CTI/I) NPpUMCHHUMOCTH

11.7

OHpC}IGJ’IﬂTB HaIpaBJICHUEC BEKTOpa MHAYKIIMA MAarHuTHOI'O ITOJIA ITPOBOJAHHKA C

TOKOM, CHJIbI AMnepa " CHUJIbI HopeHua

11.8

Ctpouth U ONUCHIBATh U300pakeHUE, CO3/IaBaeMOe IIIOCKUM 3€pKajioM, TOHKOH




JIMH301

11.9

11.10

BbIMOMHAT  OKCIEPUMEHTBI 1O HCCIACIOBAaHHIO (DU3MYECKUX SBICHUH U
IIPOLIECCOB € MCIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUH; IIPU I3TOM
dbopMynupoBarth TpobiieMy (3agady) W TUNOTE3y Y4eOHOTO SKCIEpUMEHTA,
cobHpaTh YCTAaHOBKY U3 MPEUIOKSHHOTO O00O0pYIOBaHUS, MPOBOIUTH OIBIT U
(bOpMyITHPOBATH BBIBOIBI

OcCyIecTBIISATh MPSIMbIE U KOCBEHHbIC HM3MEpeHHs (PU3NYECKUX BEIMUYHH; MPU
9TOM BBI6I/IpaTB ONTUMAJILHBIN CHOC06 HU3MCPCHUSA U HCIIOJIB30BAaTh U3BCCTHLIC

METO/bI OLICHKH ITOIPEIIHOCTEN NU3MEPEHUI

11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (DPU3UYECKUX BEIMYMH C HCIOIB30BAHUEM MPSIMBIX
U3MEPEHUH; MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (DPU3MYECKMX BEJIMYMH B BHJE TAOJMUI] U TpadUKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

Cob6nronaTe mpaBuiia 0€30MaCHOrO TPyJAa MpU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro 3KCHEpPHMEHTa, Yy4eOHO-MCCIIeOBATeIbCKOW U TPOEKTHOM
JEATEIbHOCTH  C  HCIOJb30BAaHUEM  HM3MEPUTEIBHBIX  YCTPOWCTB  H

1abopaToOpHOro 000pyAOBaHUS

11.13

Pemarp pacu€rHble 3a1auu ¢ SBHO 3aIaHHON (DU3MUECKON MOCIBIO, UCTIONB3YSI
busznyueckue 3aKOHBl W TPUHIUIBI, HA OCHOBE AaHAIM3a YCIOBHS 3aJlaud
BbIOUpaTh (PU3MUECKYIO MOJIENb, BBIICIIATH (PU3NUECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOAUMBIC I €€ PEIICHUs], TPOBOJUTH PAacUEThl U OLICHUBATh PEATbHOCTD

MOJIyYEHHOT0 3HauY€HUs (PU3UUECKOI BEIINUMHBI

11.14

Pemate kadyecTBEHHBIE 3aJa4M: BHICTPAUBATh JIOTHYECKH HEMPOTHBOPEUHBYIO
IETOYKY PACCYXKIEHUN C OMOpPOM Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

(bI/ISI/I‘ICCKI/Ie SABJICHUSA

11.15

Vcnonb30BaTh NpU peleHNH Y4eOHBIX 3a/1ad COBPEMEHHbIE MH(POPMAlMOHHbIE
TEXHOJIOTMH Ul ITIOUCKA, CTPYKTYPUPOBAHUs, HHTEPIPETALUNA U IIPEACTABICHUS
yueOHOM M HAay4YHO-TIONYJSPHOW HMHQOpPMAIMM, IOJYYEHHON M3 pa3iMyYHBIX

HMCTOYHHKOB; KPUTUYECKH aHAJIM3UPOBATH MOTydaeMyro HH(POpMaInio

11.16

OOBSACHATH MPUHLUIBI JEHCTBUS MAIlUMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;

pas3indaTtb YCIOBUA UX 0€30IaCHOTO HCIIOIL30BaHMUS B HOBC@)IHGBHO?I KU3HU

11.17

11.18

[TpuBoauTE TpUMeEpHl BKJIAZa POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-(DU3HKOB B
pa3sBUTHE HAyKH, B OOBSCHEHHE IMPOLECCOB OKPYXKAIOIIETO MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOT UM

Mcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (PU3HMKE B MOBCEAHEBHOM >KHU3HU VIS
oOecrieyeHns 0€30MacCHOCTU NMpH OOpALIEHUH C MPUOOpPaMU U TEXHUYECKHUMHU

yCTpOMCTBaMH, Il COXPAHEHHSI 3J0POBbs U COOIOICHHUS HOPM 3KOJIOTHYECKOT0




MIOBEJICHUS B OKPYXKAIOUIEN cpeae

PaGotatb B Tpynme ¢ BBINOJHEHHWEM pa3IMYHbIX COLMAIBHBIX pOJIEH,
11.19 IUIAHUPOBATh padOTy TpPYIMIbL, PALMOHAIBHO PACHPENENIATh OOSM3aHHOCTH |

IJIAaHUPOBATH ACATCILHOCTb B HCCTAHAAPTHBIX CHUTYyAlUAX, aACKBATHO OLICHUBATH

BKJIa/1 KaX/I0T0 U3 YUACTHUKOB TPYIIIBI B PEIICHUE pacCCMaTPUBAEMOM MTPOOIEMbI




Kon

ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

pa3nenia

Kon

NPOBEPAEMOro

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

11

@duzuka — Hayka o0 npupoae. HayuHble MeTOApl MO3HAHUA
OKpy’Karomiero Mupa. Poib dSKcrepuMeHTa W TEOpUH B IIpoLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B PU3UKE

1.2

MogenupoBanue (Qu3MUeCKuX sBIEHUH U mpoueccoB. Hayunble
runore3bl. PU3HUECKUE 3aKOHbI U TEOpUHU. ['paHUIBI IPUMEHUMOCTH
¢u3nueckux 3akoHoB. [IpuHuun coorBercTBus. Ponbs 1 MecTo (pu3nku B
(GOpMUPOBAHUM  COBPEMEHHOM  HAay4HOM  KapTHMHBI MHUpPA, B

HpaKTI/I‘IGCKOﬁ JACATCIIbHOCTH JIIO,Z[CIZ

MEXAHHKA

2.1

211

KMHEMATHUKA

MexaHanu4deckoe JABHXKXCHUC. OTHOCUTEIIFHOCTD MCXaHHUYCCKOTI'O

nerxkeHus. Cucrema otcuéra. TpaekTopust

212

[TepemenieHne, cKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHOM TOYKH, MX MPOCKIMU Ha OCHU CHUCTEMBI

koopauHat. Clio’keHne NepeMEIIEHUN U CII0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE ¥  pPaBHOYCKOPEHHOE MNPAMOJIUHEHHOE JBHKCHHE.
I'paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHUS, NyTH H

NEepeMCIICHUS MaTepHaHBHOﬁ TOYKH OT BPpEMCHHU

214

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus

2.15

2.1.6

KpuBonuHeliHoe nBHXEHHE. PaBHOMEpHOE ABMKEHHE MaTEepUaIbHOMN
TOYKM II0 OKPYKHOCTH. YTIJIOBass CKOpPOCTb, JIMHEWHAs CKOPOCTb.

[Tepron u yacrora. LleHTpoCTpeMUTEIBHOE YCKOPEHHE

Texumueckne YCTpOfICTBaZ CIIMAOMETP, IBHUKCHUEC CHAPAA0B, LHCITHBIC U

PEMCHHBIC IICpCaAaAIn

2.1.7

[Tpaktnyeckue  pabGoTbl.  M3MmepeHHe  MIHOBEHHOHM  CKOpPOCTH.
HccnenoBanue COOTHOIIEHUS MEXY MYTSIMH, TPOHICHHBIMU TEJIOM 3a
MI0CJIEI0BATEIbHBIE paBHBIE IIPOMEXYTKH BpEMEHU pu

PaBHOYCKOPEHHOM JIBH)KEHUU C HAaYaJIbHOM CKOPOCTHIO, PAaBHOM HYIIIO.




2.2

2.3

N3ydeHnne JOBMKEHUA IIapuKa B BSI3KOH KUIKOCTH. W3ydeHue

JABMKCHUS TECIIA, 6pOIJ_IeHHOFO TFOpHU30HTAJIIBHO

JMUHAMUKA
991 [Ipuaiun ortHocurensHOocTH ['anmiies. IlepBblii 3akoH  HproToHA.
o HuepunanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIUI CynIEpIIO3UITUN CHIT
Bropoii 3akon HeroToHa mjisi MatepuaibHONW TOYKM B HMHEPLHAIBHOMN
2.2.3 cucreme orcuéra (MCO). Tperuii 3akon HploTOHA 111 MaTepHaIbHBIX
TOYEK
294 3akoH BcemupHoOro taroreHus. Cuia Tskect. llepBas xocmuueckas
o ckopocTh. Bec Tena
2.25 Cuna ynpyrocru. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBXEHUS U CHJIA TPEHUS
2.2.6 nokost. Koodduuument tpenus. Cusia CONPOTUBICHUS TIPU JIBUKCHUU
Tena B KUAKOCTH WJIH ra3e
o [ToctynatensHoe M BpaliaTeIbHOE JBUKEHHE a0COMIOTHO TBEPIOTO
o Tena
228 MOMEHT CuJIbl OTHOCHUTENBHO OCH BpaileHus. Ilnedo cunbl. YcioBus
o paBHOBecus TBEporo Tena B MCO
2209 TexHUYeCKHEe YCTPOMCTBA: TOAIINITHUKH, IBMKEHHE HMCKYCCTBEHHBIX
o CIIyTHUKOB
[TpakTuyeckue paboThl. V3ydeHue ABMKEHUs Opycka IO HAaKJIOHHOM
IUIOCKOCTH  TIOJ JIEWCTBHEM HECKONbKHMX cui. HMccnemoBanme
2910 3aBUCUMOCTH CHJI YIPYTrOCTH, BO3HHUKAIOMIUX B J1eOpMHUPYEMOil
o NpYXKUHE MU PE3UHOBOM 0Opaslie, OT BEIUWYMHBI HX JedopMaluu.
HccnenoBanue ycloBUI pPaBHOBECHS TBEPAOIO TeEJa, MMEKOIIETO OCh
BpaIICHUS
3AKOHbBI COXPAHEHNS B MEXAHUKE
931 HNmnynbc MarepuanbHOH TOYKH, CHCTEMBI MaTEPUAIBHBIX TOYEK.
o HMmynibC CHITBI M I3MEHEHHE UMITYJIbCa Tela
2.3.2 3akoH coxpaHeHus ummynbca B MCO. PeakTuBHOE IBHXKEHHE
2.3.3 Pabora cuiibl
234 MOUIHOCTD CHJTBI
2.35 Kunernyeckass osHeprus  MaTepuaibHOW  Touku. Teopema o




KMHETUYECKON YHEPTUHU

[lorenuuanbHass  sHeprus.  [loTeHIManbHas  SHEPrusi  yIpyro

2.3.6 neGopMHUpOBaHHOW NpYyXHUHBI. lloTeHIManbHAs SHEPrHsl Tena BOIU3U
HOBEPXHOCTH 3eMIIH
[loTeHumanpHple W HEMOTEHIManbHble cuibl. CBsA3p  pabOTHI
2.3.7 HEMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOH DHEpPruu
CHCTEMBI TeJl. 3aKOH COXPAaHCHUS MEXaHUYECKOU SHEPTHU
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
239 Texnuyeckne ycTpoiicTBa: JBIDKCHHE pakeT, BOJOMET, KoIep,
o IIPY’KUHHBIN ITUCTOJIET
[lpakTrueckue paboTel. M3yueHuwe CBSI3M CKOpOCTel Tenm mpu
2.3.10 Heynpyrom ynape. VccrienoBanue cBsi3u paOOTHI CHIIBI C H3MEHEHHUEM
MEXaHUYECKOH YHEPTUH Tela
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMO/JMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM
OCHOBHBIE  TOJIOKEHUS  MOJICKYJSIPHO-KUHETHYECKOH  TEOpHH.
3.11 bpoynoBckoe gBmwxkenue. uddysus. Xapaktep IBMKECHHS U
B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA
312 Mopenu cTpoeHus! Ta3oB, XHIKOCTEH M TBEPIBIX TEN U OOBSICHEHHE
o CBOWCTB BEIIECTBA HA OCHOBE ITUX MOJIEIeH
3.1.3 Macca monekyn. KonngectBo Beniectsa. [ToctosiHHast ABoraapo
314 TennoBoe paBHoBecue. Temmeparypa u e€ wusmepenue. Illkana
o temriepatyp Llenbcns
31 315 Mogens wupeansHOro ra3a. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-
' o KUHETHYECKON TEOPUH HJI€alIbHOTO ra3a
316 AOGconoTHas Temreparypa Kak Mepa CpeJHeld KMHETHYeCKO >Hepruu
o TETUTOBOTO JIBIKEHHS YacTuI] ra3a. [llkana remnepartyp Kensuna
3.1.7 Vpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbToHa
318 ["a3oBbie 3akoHBI. M30mporieccsl B HAEaIbHOM Tra3e € IMOCTOSHHBIM
o KOJIMYECTBOM BEIIIECTBA: H30TEPMa, H30X0pa, n300apa
3.1.9 TexHU4YeCKHEe yCTPOICTBA: TEPMOMETP, OapOMeETp
[IpakTnueckue paboTel. M3mepeHne wmacchl BO3AyXa B KIIACCHOM
3.1.10 KoMHare. MccnenoBanue 3aBUCMMOCTH MEXTy TapaMeTpaMH COCTOSTHUS

Pa3peKEHHOTO ra3a




3.2

3.3

OCHOBbI TEPMOJIMHAMMKNA

3.2.1

3.2.2

Tepmoannamuyeckas cUCcTeMa. Buyrpennss SHEprus

TEPMOJMHAMHYECKON CHCTEMBI H CITIOCOOBI €€ N3MEHEHUS

KonngectBo TemnoTsl u paboTta. BHYTpeHHSST SHEPTHsl OJHOATOMHOTO

UACaJIbHOIO ra3sa

3.2.3

Bunpl Temmonepenaun: TEIUIONPOBOJHOCTh, KOHBEKIIUS, H3JITYyYCHHE.
TemnoéMmkocTts Tena. YIenbHad TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCINIOTHI IIPH TECILIONEPpEaAIC

3.24

[lepBbiii 3akoH TepMoAuHaMHUKH. [IpumMeHeHHE TMEepBOro 3aKOHA
TEPMOJMHAMHMKH K U3ompoueccaM. ['padudeckas HHTEpHpeTanus

paboThI Ta3a

3.2.5

TeruoBble  MamuHbl.  [IpyHUOMNBL  AEUCTBHUS  TEIUIOBBIX ~ MAalIWH.
[IpeoOpa3zoBanusi HSHEPrHMM B TEIUIOBBIX MamuHax. KoaddummeHt
nosie3Horo aercreus (nanee — KIIJ) teruioBoit Mammnsl. [ukn Kapho
u ero KIIJI

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOpaTuMocTh MpoIECCOB B
npupoze. TemyoBble  ABUTATENU.  DKOJOTHYECKHE  TPOOIEMBI

TCIIOOHCPICTUKHU

3.2.7

3.2.8

Texauueckue yCTpOﬁCTBaZ ABUTaTC]Ib BHYTPECHHET'O CIrOpaHus, OBITOBOM

XOJIOAWJIBHUK, KOHAUIIUOHED

[TpakTueckue paboTsl. I3Mepenue yneabHON TEMI0EMKOCTH

AT'PETATHBIE COCTOSAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

Hap006pa30BaHI/Ie 1 KOHACHCaIu:. I/IcnapeHHe U KUINEHUE. Y ACIbHAas

3.3.1 TEIJIOTa TMapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATyphl KUIICHUS OT
JTaBIICHUS
3.3.2 AOGcCo0oTHas M OTHOCHUTENbHAs BIAXHOCTh BO3yxa. HachlmeHnHbIi nap
333 Teépnoe Teno. Kpucramnmuueckue u amop¢Hble Tena. AHM30TPOMUS
o CBOMCTB KpHUCTAILIOB. JKuakue kpuctamibl. COBpeMEHHbIE MATEPUATIBI
334 [InaBnenne ¥ KpHUCTAUIM3AIMA. YJAENbHAas TEIIoTa IUIABJICHHS.
o CyOnumarnus
3.35 YpaBHeHUE TEIIOBOro OajaHca
TexHUYeCKHEe YCTPOWCTBA: TUTPOMETP M TICUXPOMETP, KAIOPUMETP,
3.3.6 TEXHOJIOTUM TIOJIyUYEHHUs] COBPEMEHHBIX MaTepualioB, B TOM 4YHCIE

HAaHOMATCPUAJIOB, U HAHOTCXHOJIOTUH




3.3.7

[TpakTrueckue paboTsl. i3MepeHne BIaXHOCTH BO3TyXa

4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpu3anus Tell. JJIeKTpUYecKuid 3apsi. [[Ba Buja SIEKTPUUECKUX
o 3apsi10B
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiicTBue 3apsaoB. 3akon Kymona
Onektpuueckoe mone. Hanpsyk€HHOCTh  3IEKTPUYECKOro  MOJsl.
4.1.5 IIpunnun cynepnosuuuu. JIMHUM HaNpsOHKEHHOCTH 3JIEKTPUYECKOTO
oIS
4.1 416 PabGora cun »snextpocraruueckoro mois. Ilorenmuman. Pasnocth
o MOTEHIMAJIOB
417 [TpOBOMHUKH ¥ IMIJICKTPUKH B IOCTOSHHOM 3JEKTPUYECKOM IIOJIE.
o Jusnexktpudeckasi pOHUIIAEMOCTb
418 DIIEKTPOEMKOCTb. Konnencarop. DNEeKTPOEMKOCTh TIJIOCKOTO
o KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHIeHcaTopa
TexHuueckue yCTpOIiCcTBA: AIIEKTPOCKOTI, AIEKTPOMETP,
4.1.9 ANIEKTPOCTaTUUECKAs]  3alllUTa,  3a3€MJICHHE  DJIEKTPOIPHOOPOB,
KOH/JIEHCATOp, KCEPOKC, CTPYHUHBIN IIPUHTED
4.1.10 [TpakTyeckue padoTel. 3mepenne 31eKTpoEMKOCTH KOHIEHCaTopa
IMIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcioBUsL  CyIIECTBOBaHMS  IOCTOSHHOTO — 3JIEKTPHUYECKOTO  TOKA.
o Ucrounnku Toka. Cuna Toka. [locToSHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
4.2.3 DJEeKTpUYECcKOe CONPOTUBIICHUE. Y AeTbHOE COPOTHUBIICHHUE BEIIECTBA
[TocnenoBarenbHOe,  MapajulelbHOE,  CMEIIAHHOE  COEJMHEHUE
4.2 4.2.4
MIPOBOTHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — JleHua
4.2.6 MOUIHOCTB AIEKTPUIECKOTO TOKA
anekTpoaBrkyas cuia (nanee — 3JIC) u BHyTpeHHEe CONPOTUBIIECHHUE
4.2.7 UCTOYHUKA TOKa. 3akoH OMa ISl TOTHON (3aMKHYTOM) AJIEKTPUYECKOM

unenu. Koporkoe 3ambikaHne




4.2.8

4.2.9

4.2.10

4211

OJNEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb
COIPOTUBIICHUSI METAJIJIOB OT TeMIleparypbl. CBEpXIPOBOIUMOCTD
DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOcTBeHHass MW HpHUMECHass IPOBOJUMOCTD
noiaynpoBogHuKoB. CoiicTBa P-N mepexoxaa. IlomynpoBoaHMKOBBIE
puOOopbI

ONEeKTpUYEeCKM  TOK B JJIEKTPOIMTAX.  DJIEKTPOJIUTHYECKAsS

JIUCCOIUAITNS. DIICKTPOIHN3

4.2.12

DJIeKTpUUYECKUi TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSITEIbHBIN
paspsna. Pasznuubble THUIBI CaMOCTOSITENBHOTO pazpsiaa. MomHusl.

IInasma

4.2.13

4.2.14

11 KJIIACC

Kon
pasaena

Kon
NPOBEPAEMOro
JIEMEHTAa

TexHuueckne  yCTpOMCTBA:  aMIEpPMETP,  BOJBTMETP,  PEOCTaT,
HMCTOYHHUKHU TOKA, AJIEKTPOHArpeBaTEIbHbIE npuoopsI,
AJIEKTPOOCBETUTENBHBIE ~ TPUOOPBI,  TEPMOMETP  CONPOTUBIICHHUS,
BAKyYMHBII 1oz, TEPMUCTOPBI u (bOoTOPE3UCTOPHI,

HOHynpOBOI[HHKOBBIﬁ Auoa, raJlbBaHHUKa

[Ipaktuueckne  paboThl. V3ydeHwe  CMEIIAHHOTO  COCIUHECHHS
PE3UCTOPOB.
N3mepenne DJIC ucTOUHMKA TOKAa U €r0 BHYTPEHHETO CONPOTHBIICHHUS.

Ha6HIOI[eHI/Ie QJICKTPOJIN3a

IIpoBepsiemble 371eMeHTHI COACPKAHNUS

4

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

ITocTostHHBIE MarHuThEl. B3anMoaeiicTBHE IIOCTOSHHBIX MarHUTOB

4.3.2

4.3.3

MarnutHoe mnose. Bektop MarHuTHOM —uwHAYKuMH. [IpuHImMn
cynepno3unuu. JluHuM MarHuTHOM wMHAykuuu. Kaprtuna nuHuUit

MarHUTHOW UHAYKIWH MOJIA MOCTOSHHBIX MAarHUTOB
MaruuTtHOe T1OJie TPOBOJAHMKA C TOKOM. KapTuHa nuHUNA 100s

JJIMHHOI'O npsaMoro IMPOBOJHUKA n 3aMKHYTOI'O KOJIbIIEBOT'O

MIPOBOJIHUKA, KAaTymKH ¢ TokoMm. OmbIT Opcrena. BiammoneiicTBue




IMPOBOAHHUKOB C TOKOM

4.3.4 Cwita Amnepa, €€ MOJlyJIb U HAIPABJICHUE
Cuna JlopeHua, e€ Moaysib M HampaBieHHe. [[BrkeHue 3apsiKeHHOH
435 YaCTHIIEI B OJHOPOJHOM MarHUTHOM moe. Pa6ota cuisl JlopeHna
4.3.6 SIBiieHUE PIEKTPOMATHUTHON UHIYKLIIUHA
4.3.7 [ToTox BekTOpa MarHUTHOM UHTYKLIUU
4.3.8 OJIC nHaykiuu. 3aKOH 3JEKTPOMarHuTHON MHAyKIu Papaaes
BuxpeBoe anextpuueckoe mnosne. DJIC MHAYKIMH B MPOBOJHUKE,
439 JIBIDKYIIEMCS TIOCTYIATEIbHO B OJIHOPOJIHOM MAarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTD. SBNenue camounaykuun. IJIC caMoOMHAYKIIMN
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHUYeckue yCTPOMCTBA: TOCTOSIHHBIE MAarHUTHI, SJIEKTPOMArHUTHI,
4.3.14 AIIEKTPOABUTaTelb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII, WHIYKIIMOHHAs
neyb
[TpakTuueckue padboThl. Mi3ydeHrne MarHUTHOTO TOJISt KaTYIIKA C TOKOM.
4.3.15 HccenenoBanue nedcTBUS ITOCTOSIHHOTO MAarHWTa Ha paMKy C TOKOM.
HccnenoBanue siBneHUs 31€KTPOMarHUTHOM MHIYKIIUN
) KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHUE U 3JIEKTPOMATHUTHBIE KOJIEFBAHUA
Konebarenbnas cucrema. CBobOoanble konebanus. [‘apMmoHHuYeckue
>1.1 xone6anns. Ilepros, yacToTa, aMIuIuTYyAa U (asza KoneOGanuit
51.2 [IpyxXuHHBIA MassTHUK. MaTeMaTU4eCKUil MassTHUK
VYpaBHeHHEe  TapMOHHMYECKUX  Konebanmii. KuHemaTudeckoe
>13 JTUHAMHUYECKOE OMMCaHNE KOJIe0aTeTbHOTO JTBUKEHUS
5.1 [IpeBpamieHue HSHEPruM TMpPU TapMOHUYECKUX KojebaHusx. CBs3b
514 aMIUTUTYABl  KOJIEOAHUH HMCXOJHON BENMYMHBI C aMIUTUTYAaMH
Kosie0aHui e€ CKOPOCTU U YCKOPEHHUS
Koneb6arenbubiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUS B
- UJealbHOM KoJebaTenbHOM KOHTYpE. AmHanorus MEXKITY

MCXaHUYCCKMMU H© IBJICKTPOMAarHWTHBIMU KOJIEOAHHSIMH. CDopMyna

Tomcona




5.1.6 3aKOH COXpaHEeHMsI SHEPTUU B UI€aIbHOM K0J1e0aTeIbHOM KOHTYpE
BeiHyxaeHHble MexaHudeckue KosiebaHus. Pe3onanc. PezonaHcHas
>L7 KpuBas. BEIHYX/1I€HHbIE 3JIEKTPOMAarHUTHBIE KOJICOAHMUS.
5.1.8 ITepemennblil Tok. CHHYCOUIANIBbHBIN IEPEMEHHBIN TOK.
MOIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYHOE U JICUCTBYIOIIEE
>19 3HA4YEHUE CUJIbl TOKA U HAIPSIKEHUS
Tpancpopmarop.  I[IpomsBoicrtBo, mepegaya M norpelieHue
AIIEKTPUYECKON HHEPrUM. DKOJIOIMUECKHE PUCKU NPU NPOU3BOJACTBE
>1.10 ayIeKTpuUeckoi 3Hepruu. KynpTypa ncnoiab30BaHus 3JIEKTPOIHEPTUU B
OBCEIHEBHON XU3HU
TexHuueckue ycTpoiicTa: ceiicMorpad), 3JeKTpUYeCKUN 3BOHOK, JIMHUU
5.1.11
ANIeKTponepeaay
[Tpaktuyeckue pabotel. MccnenoBanne 3aBUCHMOCTH MEPUOJIA MAaJIbIX
KosiebaHUi Tpy3a Ha HHUTH OT JUIMHBI HUTH M Macchl TIpys3a.
5112 HccnenoBanne TEpEeMEHHOrO0 TOKA B ILENH M3  MOCIENOBATENHHO
COEIMHEHHBIX KOHACHCATOPA, KaTYIIKH U pe3ucTopa
MEXAHUNWYECKHUE N SJIEKTPOMAT'HUTHBIE BOJIHBI
MexaHunueckue BOJIHBI, ycloBHs pacnpoctpanenus. Ilepuon. CkopocTsb
>21 pacnpocTpaHeHHs U JUIMHA BOJIHBI. [lonepeunblie v Npo0abHbIE BOJIHbI
522 WNuTtepdepennus u nudpakuns MEXaHUYECKUX BOJIH
523 3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. BeicoTa ToHa. TemOp 3Byka
ONEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIy4€HUs 3JIEKTPOMArHUTHBIX
524 BoJIH. B3anmHuast opuenTtanus BektopoB E, B u v B anexTpomaruutHoit
BOJIHE B BaKyyMe
59 CBolicTBa DJIEKTPOMArHUTHBIX BOJH: OTPaXEHHE, IPEIOMIICHUE,
. 5.2.5 MoJIsIpu3anus, nudpakims, uHTepdepeHIus. CxopocTh
AJIEKTPOMArHUTHBIX BOJIH
[Ikana >7EKTPOMAarHUTHBIX BOJH. [IpMMeHEHHe >3JIeKTPOMArHUTHBIX
528 BOJIH B TEXHHUKE U OBITY
[lpyHIMIBI ~ paauOCBA3H u TEJIEeBUICHUS. Panuonoxarus.
>2.1 DIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeJIb
TexHuueckue yCTpoiicTBa: MY3bIKaJIbHbBIE WHCTPYMEHTHI,
5238 yIbTpa3ByKOBas JMAarHOCTUKA B TEXHUKE W MEIULUHE, pajap,

paguonpuéMHIK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neup




5.3

OIITUKA

[IpsimonuHeitHOE pacnpoCTpaHEHUE CBETAa B OJHOpPOAHOM cpene. Jlyd

5.3.1
CBeTa
OTtpaxeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
232 B IJIOCKOM 3€pKaJie
[lpenomnienne cBeta. 3aKOHBI MPEIOMIICHHS CBeTa.  AOCOIOTHBII
>33 TI0Ka3aTeNb IPEIOMICHHS
IlomHoe  BHyTpeHHee  orTpaxkeHue. [lpenenbHbId  yroa  IOJHOIO
>34 BHYTPEHHETO OTPaKEHUs
5.35 Hucnepcus ceeta. CiioxkHbIN cocTaB O6enoro cera. L[ser
CoOwuparomue W paccenBaroImue TUH3bL. ToHkas nuH3a. DOKyCHOE
paccTositHUE M ONTHYEcKas cwia TOHKOM JuH3bl. [loctpoenue
538 M300pakeHHil B COOMPAIONIMX M PACCEHBAIOIMINX JHH3aX. DopMyna
TOHKOM JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M
5.3.7 [Ipenenbl npUMEHUMOCTH T€OMETPUUECKON ONITUKH
Untepdepennuss  cBera.  KorepeHTHbIE  HMCTOYHUKU. Y CJIOBUA
5.3.8 HaOJIIOJIEHUsT MAaKCUMYMOB M MHUHUMYMOB B HMHTEpP(EPEHIIMOHHON
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB
Hudpaxus ceera. Judpakunonnas pemérka. YcioBue HaOII0IEHUS
5.3.9 IJIaBHBIX MaKCUMYMOB TIPH TaJI€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY
5.3.10 [Tomstpusanus cBera
TexHUuyeckue yCTpoNCTBa: OYKH, Jiyna, ¢oToannapar, MpOEeKIUOHHBIHI
5.3.11 ammapar, MUKPOCKOII, TeNIECKOM, BOJIOKOHHAs ONTHKA, TU(paKIInOHHAS
pemeTKa, MOISTPOUT
[TpakTnueckue pabGoThl. I3Mepenne mokazarenss MPETOMIIECHHUS.
5.3.12 HccnenoBanne CBOWCTB u300pakeHWii B JnuH3axX. Habmiomenue
JIMCIIEPCUU CBETA
SJIEMEHTBI CIIELITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
I'panunubpl  TPUMEHUMOCTH  KJacCH4YecKol MexaHukd. IlocTynartsl
6.1 TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJIsI CKOPOCTH CBETa B
BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITENHA
6.2 OTHOCHUTENBHOCT  OAHOBPEMEHHOCTH. 3aMEJUICHME BPEMEHU H

COKpalll€HUE TJINHBI




6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI
CBsI3b MacChl C SHEPTUEH W UMITYJIbCOM CBOOOJIHOM YaCTHUIIBI. DHEPTHS
04 TI0KOSI CBOOOIHOM YACTHIIBI
7 KBAHTOBAA ®U3MKA
BJIEMEHTEI KBAHTOBOI OIITUKH
®otonsl. @opmyna [lnanka cBsi3u 3HEpruu (OTOHA C €ro YaCTOTOM.
rid DHeprus U uMNyjibc GoToHa
OtkpeiTe U uccinenoBanue ¢ororddexra. Onbitel A.I. Cronerosa.
2 3akonbl poTorddexra
7.1 VYpaBuenue OWHmTeiHa ans  Qoroaddekra. «KpacHas rpaHuna»
[ doTorddexra
7.14 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.15 XHUMHYECKOE JIEHCTBUE CBETA
TexHuueckue yCTpoucTBa: (OTOITEMEHT, (OTOAATUMK, COJTHEUHAsS
710 Oartapesi, CBETOANO]
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccienoBanmo
r2l cTpoeHus aroma. [Inanerapuas Mmoaenb aroma
[Toctynatsl bopa. M3nyyenue u moriouieHne (GpOTOHOB IpU MEPEXoe
71.2.2 aToMa ¢ OJIHOTO YPOBHsS dHepruu Ha apyroi. Bunel cnektpoB. Cnektp
YPOBHEHN 3HEPTUH aTOMa BOAOPOJa
7.2 BonnoBble cBolictBa yactun. Bomusl ae bpoia. KopmyckymnspHo-
723 BOJTHOBOM Jyasin3M. J{udpakiys 3J€KTPOHOB Ha KpUCTAIIaxX
CrnoHTaHHOE M BBIHY)KJIEHHOE H3JIyd€HUE. YCTPOWCTBO M MPHUHIMI
124 paboThI nazepa
TexHuueckue yCTPOHCTBA: CHEKTPalbHbIM aHaIU3 (CHEKTPOCKOI),
725 nasep, KBAaHTOBBIH KOMITBIOTEP
7.2.6 [TpakTuyeckue padotel. HabmoneHue TMHEHYaToro CnekTpa
ATOMHOE A1PO
7.3.1 MeTo1b1 HaOIOCHUS U PETUCTPALIMH SIIEMEHTAPHBIX YaCTHUI]
7.3 OTtkpbiTHE pannoakTUBHOCTU. OmbITHl Pesepdopna mo ompeneneHuro
7.3.2 COCTaBa paJOaKTUBHOTO m3nydeHus. CBoiicTBa anbda-, Oera-, raMma-

H3JIYYCHHUH. Bausuue PaaAOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI




OTtkpeITHE TPOTOHA M HeMTpoHa. HykimonHast Mmoaens siapa ['eitzendepra

7.3.3
— WBanenxo. 3apsy siapa. MaccoBoe uucio siapa. M3oronsl
Anbda-pacniaa. DIeKTpOHHBIA W MO3UTPOHHBINA OeTa-pacmazn. ['amma-
34 U3JIy4eHHEe. 3aKOH PaJMOaKTUBHOIO pacnaaa
7.3.5 DHeprus CBS3U HYKIIOHOB B siape. S nepubie cuibl. JlegekT macchl sapa
7.3.6 S nepublie peakuuu. Jlenenue u CUHTES saep
Snepubiii peakTop. TepmosinepHblii cunTe3. [Ipo6ieMbl 1 IEPCIEKTUBBI
37 SJIEPHOM PHEPreTUKU. DKOJIOTUYECKUE aCIIEKThI SEPHOU SHEPTETUKU
OneMeHTapHble YyacTUlbl. OTKpeITHE NO3UTpoHA. DyHIaMEeHTanbHBIE
738 B3aUMOJICUCTBUSA
TexHudeckue yCTpouCTBa: AO3UMETP, Kamepa BuibcoHa, snepHbIi
739 peakTop, aToMHas bomba
[TpakTuueckue paboTel. MccnemoBanue TpekoB 4YacTUIl (110 TOTOBBIM
7.3.10
¢dororpadusam)
OJIEMEHTBI ACTPOOU3UKU
Bun 38€31H0r0 Heba. Co3Be3nust, ipKkue 3BE3/Ibl, IJIAHEThI, X BUIAMMOE
8.1 JIBUJKECHUE
Conneunas cucrema. [lnanersl 3emHol rpynnbl. [ImaHeTbI-TUraHTBHl U
8.2 UX CIYTHUKH, KapJIMKOBBIE IIaHEeThl. Maiible Tesia COTHEYHOM CHCTEMBI
8.3 Comnnue, potochepa u atmocdepa. ComHeuHast aKTHBHOCTh
8.4 Hcrounuk sHeprun ConHLA U 3BE3]T
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETHUMOCTb, PAJIUYC,
TeMIleparypa, WX B3aUMOCBS3b. JlparpaMma «CHEKTpalbHBIA KJacc —
8> CBETHUMOCTb». 3BE3Abl IJIABHOM IMOCIENOBATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» JJIs1 3BE3]1 TJ1aBHOM MOCIIEI0BATEIbHOCTH
Buyrpennee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
86 MIPOUCXOKAEHNUHU U 3BoIroLIMK CoJTHIIA U 3BE3/]. DTambl )KU3HU 3BE3]T
Mneunsii  I[lyrp — wama [Tamaktuka. CroupaibHas CTPYKTypa
lNanakTuky, pacnpeneneHue 3BE3N, Ta3za W nbuUid. llomoxkenue u
8.7 nemwkenne Comaina B ['anaktuke. [1mockas u chepudeckas moacucTeMbl
lManaktukn
Tunel ranaktuk. Paguoramaktuky ¥ KBasapbl. UEpHBIE IBIPHI B sapax
58 TaJTaKTHUK
8.9 Bcenennas. Pacmupenune Bcenennoit. 3akon Xa60ma. PazGeranme




8.10

rajakTuk. Bo3spact u pamuyc BcenenHoi, teopus bonbiioro B3phiBa.

Mopenp «ropsiueit Beenennoii». PeinkroBoe nsnydeHne

Macmrabnas crpykrypa Bcenennoit. Meraranaktuka. Hepeménubie

po06JIeMbl ACTPOHOMUH







