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Konu4yecTBO 4acoB:

10 knacc - 68 u. (2 u./Hen)

11 knacc - 68 u. (2 u./nen)

Yyurenb: Monskoea A.B (11A)

Boarorpaa - 2025 .



IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢gu3suke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0O 00111ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUHN
U TpeOOBaHMM K pe3yJbTaTaM OCBOEHUSI OCHOBHOM 0Opa3oBaTenpHON nporpammsl, npeacraBieHHbix B @I'OC COO, a Takxe
c yuéroMm (¢enepanabHOl paboyeil mporpaMMbl BOCIUTAHUS M KOHUENIMM IPENoAaBaHus yuyeOHoro npeamera «Pusnka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peanu3yonux OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Conepxxanue mnporpaMMbl MO (U3HMKE HAIMpPaBICHO Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuatomuxcst 10—11 kiaccoB npu 00yueHnu ux pusnke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-IEATEIBHOCTHOIO MOAXO0/1A.
[Iporpamma mno ¢usuke coorBercTByeT TpeboBaHusM PI'OC COO Kk mIaHUpPYEMbIM JUYHOCTHBIM, IPEIMETHBIM U
MeETaIpeAMETHBIM pe3yJIbTaTaM O0yUEHHS], @ TAK)KE YUUTHIBAET HEOOXOAMMOCTh Pealu3al[ii MEKIIPEAMETHBIX CBSI3eH (PU3HKHU
C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH NpeAMeTaMu. B Hell ompenesnsitoTcsi OCHOBHBIE 1I€JIM U3y4YeHUs (PU3MKH HAa YPOBHE
cpenHero oOmero oOpa3oBaHuUs, IUIAHUPYEMbIE pE3yJbTaThl OCBOCHMSI Kypca (DU3MKU: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

e IUIAHUPYEMbIE PE3YyJIbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCII€ IPEIMETHbBIE PE3YyIbTaThl MO

rojiaM o0y4eHwus;

e conepkaHue yueOHoro npenmMera «Puznka» no rojgam o0yueHusl.

®du3uka Kak Hayka 0 HanboJjee oOUMX 3aKOHaX MPUPObI, BHICTYIIAs B KAYECTBE yUeOHOro MpeaMeTa B LIKOJIE, BHOCUT
CYIIIECTBCHHBIA BKJIaJ B CUCTeMY 3HaHUU 00 okpyxaromeM mupe. [IIKOmpHBIN Kypc QU3UKH — CHCTEMOOOPa3yIOmui JIjist
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DM3UYECKHUE 3aKOHBI JIEXAT B OCHOBE IPOLIECCOB M SIBJICHUH,
M3y4yaeMbIX XUMHUEH, Ouonorueit, ¢uznueckoil reorpadueir u actpoHomueil. Vcnonb3oBaHue M aKTHBHOE NPUMEHEHHE
(bu3NyecKUX 3HAHUU OMpeNeNsieT XapakTep M pa3BUTHUE Pa3HOOOpPa3HBIX TEXHOJIOTUH B cepe HSHEPreTHKH, TPaHCIOPTa,
OCBOEHUS KOCMOCA, TOJTyYEHUs! HOBBIX MaT€pHAJIOB C 33JJaHHBIMU CBOMCTBAaMU U Ipyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM
BKJIaJl B (DOPMUPOBAHKE ECTECTBEHHO-HAYUYHON KapTUHBI MUPa 00y4aroluxcs, B GOpMUPOBAHNE YMEHUN NPUMEHSTh HAyYHbBIN
METO/1 MIO3HAHMS TPU BBITTOJIHEHUH UMH YYEOHBIX MUCCIIEI0BAaHUM.



B ocHoBy kypca ¢u3uku Uisi ypOBHSI CpeAHEro oOIIero oOpa3oBaHUsS TMOJOXKEH Pl HACH, KOTOphIE MOXHO
paccMaTpuBaTh Kak MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTEpHAl U3 BCEX
paznienoB (GU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoesn cenepanuzayuu. B coOoTBETCTBUM ¢ HEW Marepuan Kypca (QU3NKA OOBETUHEH BOKPYT (U3HMYECKUX TECOPHH.
Benyuium B kypce siBisieTcst GoOpMHpPOBaHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeANosiaracT HCHOJIb30BAHME T'yYMAaHUTApHOrO MOTEHUMana (PU3MYECKOU
HayKH, OCMBICIICHUE CBSI3M pa3BUTHS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaownoii nanpasnennocmu. Kypc QU3MKM TpeIonaraeT 3HAaKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKHX U
TEXHOJIOTUYECKUX MPUIIOKEHUN U3yYCHHBIX TCOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COACPKAHUS, MOCBALIEHHBIX AKOJIOTHYECKUM
npobjieMaM COBPEMEHHOCTH, KOTOpPbIC CBSI3aHbI C Pa3BUTHUEM TEXHUKUM U TEXHOJOTHUM, a Takke OOCYXAeHUs Mpodsiem
PaAIMOHAIIBHOTO MPUPOIOTIONB30BAHMS M SKOJIOTUUECKONU O€30MaCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (GU3UKH Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus SBISIOTCS (PU3NYECKUE TEOPUU
(bopmupoBaHUEe MPEACTABICHUN O CTPYKType NOCTPOCHUS] (PU3UYECKOM TEOpHH, poiu (YyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOJIE, TpaHUIlaX MPUMEHUMOCTH TEOPHUH, JJIsl ONMHMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JIeSTEIPHOCTHBIN MOJAX0J B Kypce (HU3MKM peanu3yeTcss TMpexae BCero 3a CYET OpraHU3alHH
AKCIIEPUMEHTAIILHON NIeATeNbHOCTH oOyuatomuxcs. J[ins 6a30Boro ypoBHs Kypca (U3UKH — 3TO UCIOJIb30BAHUE CHUCTEMBI
(POHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OPaTOPHBIX PabOT, KOTOpPhIE B Tporpamme o pu3nke oObeAMHEHBI B
OOIIMIA CTIMCOK YUCHHUECKUX MPAKTUUECKUX padoT. BrijeneHue B yKazaHHOM IepedyHe J1abopaTOpHBIX padOT, MPOBOJIUMBIX
JUISE KOHTPOJISI W OIEHKH, OCYIIECTBIIACTCS YYaCTHHUKaMH OOpa30BaTEIBHOTO TMpoIecca HCXOAS €3 OCOOEHHOCTEH
MJIAHUPOBAaHMSI W OCHamieHus kaOunHera Qusuku. [Ipum 3TOM oOOecmeuymBaeTcs OBIAZCHUE OOYYAIONIUMUCS YMEHHUSIMH
MIPOBOAUTH KOCBEHHBIE U3MEPEHHUSI, UCCIEOBAHUS 3aBUCUMOCTEH (PU3NUECKUX BEJIUYMH U MOCTAHOBKY OIBITOB IO MPOBEPKE
MPEI0KEHHBIX THUIIOTES.



Bonpiioe BHUMaHUE yIEnseTCs PENICHUI0 PAacUETHBIX M KayeCTBEHHBIX 3anad. Ilpu sTtom s pacu€THBIX 3amad
NPUOPUTETOM SIBIISIFOTCS 337a4 C SIBHO 3a/IaHHOM (PU3UYECKON MOJIENBIO, TO3BOJISIONINE MPUMEHSATh U3yUYE€HHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OAHOTO pasjefia Kypca, Tak ¥ UHTErpupys 3HaHUS U3 Pa3HbIX pa3aenoB. [ kaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SIBJISIOTCS 3aJaHUSl HA OOBbSICHEHUE MPOTEKaHUs (U3UUYECKUX SIBJICHUN U MPOILIECCOB B OKPY’KAIOIIEH >KU3HH,
TpeOyroue BpIoopa (U3UUECKON MOJIEH IJIsi CUTYaIlMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedboBanusiMu GI'OC COO k MaTepuasbHO-TEXHUUYECKOMY OOECMEYEHHUIO0 ydeOHOTo mpolecca
0a30BbIN ypOBEHBb Kypca (DM3UKU Ha YPOBHE CpPEIHEro o0miero oOpa3oBaHUs JOKEH M3Y4aThbCs B YCIOBUAX MPEIMETHOTO
kaOuHeTa (PU3MKKH WM B YCIOBHMSIX MHTETPHUPOBAHHOTIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IuKJia. B kaOunere
($U3UKHN TOJKHO ObITh HEOOXOAUMOE JIaOpaTOPHOE 00OPYOBAHME ISl BBIIIOJIHEHUS! YKA3aHHBIX B MPOTpaMMe MO (U3HKe
YUEHUYECKUX MPAKTUUECKUX padOT U IEMOHCTPALlMOHHOE 000pYI0BaHHE.

JleMOHCTpanMoOHHOE 000pynoBaHUE (POPMHUPYETCS B COOTBETCTBHH C MPUHIIUIIOM MUHUMAJIBHON MOCTaTOYHOCTH U
o0OecrieunBaeT IMOCTAHOBKY IEPEYHMCICHHBIX B MpOrpaMMe MO (U3MKE KIIOYEBBIX JIEMOHCTpAIM IJIsl HCCIECTOBAHHUS
M3YyYaeMbIX SBIICHUH U MPOILIECCOB, SMIIMPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHKE ISl YYCHUUECKUX MTPAKTUYECKUX padoT PopMuUpyeTcs B BUJIE TEMATHYECKUX KOMILIEKTOB
u oOecreynBaeTcsi B pacu€re OJHOTO KOMIUIEKTa Ha JABYX oOydarommuxcs. TeMaTndeckue KOMIUIEKTHI JabO0paTOpHOTOo
000pyIOBaHuUs AOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUU aHATIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(PPOBBIX JTA00OPATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (dopmupoBaHME HHTEpeca M CTpPeMJIEHUS OOydYaloIIMXCsl K HAyYHOMY H3YYEHUIO TPUPOAbI, pPa3BUTHE HX

MHTEJJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
e pa3BUTHE TPEICTABICHWI O HAYYHOM METOJE TO3HaHWS M (OPMUPOBAHME HCCIIEIOBATEIICKOTO OTHOIICHHS K
OKPY KAIOIINM SIBIICHUSIM;

e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4CHHs] OCHOB CTPOCHUS MAaTepuu U (HyHIaMEHTAIBHBIX

3aKOHOB (DU3HKHU;

e (opmupoBaHNE YMEHUI OOBSICHATD SBICHUS C UCIIOJIb30BaHNEM (DU3MUECKUX 3HAHUI M HAyYHBIX JOKA3aTeNIbCTB;

e (opmupoBaHHE MPEACTABICHUIN O PO (PU3UKH JIs1 pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.



JlocTrKeHHE 3THX 1IeJIel o0ecreunBaeTCs pelieHHeM CIIeIyIOINX 3a/1a4 B IPOIECCe U3YUCHHS Kypca GU3NKH Ha yPOBHE
cpeaHero oo01ero oopa3oBaHus:

NpUOOpEeTEHUE CUCTEMBI 3HAHUI 00 00IMMX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHIX, BKIIOUYAss MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3HUKY, IIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI acCTPODU3UKH;

dbopMHpoBaHrE YMEHUN TPUMEHSTH TEOPETUUECKHUE 3HAHUS JJIsl OOBACHEHUS PU3NYECKUX SBJIICHUN B IPUPOJIE U JIJIS
NPUHATHUS TIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pELIEHUs Pa3IUYHbIX 33]1a4 C SIBHO 33JJaHHON (PM3HYECKON MOJENbIO, 33]1a4, M0Ipa3yMeEBAIOIINX
CaMOCTOSATENIbHOE CO31aHNe (PU3NYECKON MOJIEIN, aICKBATHOM YCIIOBUAM 33a4H;

NOHUMaHue (PU3NYECKUX OCHOB U MPUHIIMIIOB AEHCTBUS TEXHUUECKUX YCTPOMCTB U TEXHOJOTUYECKUX MTPOLIECCOB, X
BIIMSIHUS HAa OKPYIKAOILYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS M NPOBEICHUS (PU3NYECKHX SKCIEPUMEHTOB, aHaIu3a U
MHTEpHpeTalni HHPOPMaALIUU, OIPEJEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

CO3J]aHUE YCIOBUH JJIs1 Pa3BUTHSI YMEHHUI MPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKON A TEIBHOCTH.

Ha usyuenue ¢usnku (0a30BbIi ypOBEHb) HA YPOBHE CpeHEro 001Iero oopasoBanus orBoautcs 136 yacos: B 10 kiacce
— 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

[IpenraraemMsIii B mporpamMme 1mo Gu3HKe mepedeHb Ja00PaTOPHBIX U MPAKTHIECKUX PabOT SBJISETCS pEKOMEH/I0BAaHHBIM,
VYHUTENIb JIeJIaeT BBHIOOp TMPOBEACHUS JTAaO0OPATOPHBIX pPabOT W OMBITOB C YYETOM WHIWBHIYATbHBIX OCOOCHHOCTEH
00yJarommxcs.



COIEPXAHUE OBYYEHUA
10 KJTACC

Pasnen 1. ®u3uka u MeTOAbI HAYYHOI'0 IO3HAHUA
®u3uka — Hayka o npupoze. Hayunbsie MeTO1bI TO3HAHUS OKPYKAIOWIET0 MUpa. PoJIb 3KcIIepruMeEHTa U TEOPUH B ITPOLIECCE
MO3HAHUS MPUPOJbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue ¢pu3nyecKux sBICHUM U mporieccoB. Hayunble runote3pl. @u3nueckue 3aKOHbI U TEOpUU. | 'paHUIIbI
MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpUHIINAIT COOTBETCTBUSI.
Ponb u MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B IPAKTUYECKON AEATENBHOCTHU JIHOJEH.
Jlemoncmpayuu
AHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTEIbHOCTh MEXaHUYECKOTO ABMKEeHUs. Cructema orcuéra. TpaeKkTopus.

[Tepememnienue, CKOpOCTh (CpeAHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEepUaIbHON TOUKHU, UX TTPOCKIIUU
Ha OCH CUCTE€MBbI KoopAnHAT. CI0XKEHNUE NEPEMEILICHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMepHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEeHUE. ['paduku 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHUS, IyTU U NIEPEMELIEHNS] MAaTEPUATIbHOM TOYKH OT BPEMEHU.

CBobOosHOE TajieHne. Y CKOpeHHe CBOOOTHOTO MaCHUS.

KpuBonuneitHoe nBrxeHue. J[BUKEHUE MaTepUaIbHOW TOYKH MO OKPY>KHOCTU C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO.
VYrioBast ckopocTh, JIMHEWHas ckopocTh. [lepuoa u yactota obpamienus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnueckne yCTpOMCTBA U IPAKTUUYECKOE IMPUMEHEHUE: CIUJIOMETp, ABUKEHUE CHApSNIOB, LECIHBIE U PEMEHHBIC
repenavu.

Jlemoncmpayuu

Mojenb cucTeMsbl 0TCUETA, IUTIOCTPAIUS KHHEMATUUYECKUX XapAKTEPUCTUK IBUKCHUSL.



[IpeoOpazoBanue NBUKEHUIN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B PaA3pEKEHHOM IIPOCTPAHCTBE.

Habmoienue nBmkeHus Tena, OpoieHHOTo MO YTIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hanpasnenue CKOpocTu pHu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne HepaBHOMEPHOIO IB>KEHUS € LEIIBIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY NYTSIMH, NPOWICHHBIMA TEJIOM 3a IIOCIEAOBATEIIBHBIE PABHBIE IMPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUU C HAYAJIBHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydenune nBMKEHHUS LIAPUKA B BA3KOMN JKUIKOCTH.

N3yuenue ABMKEHUS Tea, OPOMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipranmn otHocutenbHOCTH ['amunes. [lepBoiii 3akoH HproToHa. IHEpIHAIbHBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoii 3akon HeroTOoHa AJis1 MaTepuaibHOM TOYKU. TpeTuid 3aKOH
HproToHa 1151 MaTepuaIbHbBIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tsokectu. IlepBas kocMuyeckas CKOpOCTb.

Cuina ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (moxosi, ckoyibxkeHus, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHS CKOTBKEHHS U CHIIa
Tpenust nokosi. Koapduunent tpenuns. Cuna conpoTUBICHUS MTPH IBUKEHUH TeJla B )KUIKOCTH WJIH rase.

[ToctynaTenbHOE U BpalaTeabHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaiieHus. [lnedo cuibl. Y CnoBus paBHOBECHS TBEPAOTO TENA.

TexHuyeckne ycTporucTBa U MPAKTUYECKOE PUMEHEHNE: TIOAIIUITHUKY, IBUKEHHE NCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE MacC B3aUMOJACHCTBYIOIIMX TEI.

Bropoii 3akoH HerotoHa.



N3mepenue cu.

CrnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(pOopMaIinu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMA/ICHUH.

CpaBHEHHE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol

N3yuenue ABMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie, oT ux aedopMaluu.

Hccenenosanue yciioBuil paBHOBECHs TBEPAOTO TeJA, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonbl coXpanenusn 6 MexanHuke

NmMnynbc MaTepuanbHO TOUKH (Tela), CHCTEMbl MaTEPUANIBHBIX TOYEK. MIMIyJibCc CUIbI 1 K3MEHEHHUE UMITyJIbCca TENa.
3aKOH COXPAaHEHUS UMITYJIbCa. PEaKTUBHOE NBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

Kunertudeckasi sHeprus MaTepuanbHOU TOUKU. Teopema 00 U3BMEHEHUN KHHETUYECKON YHEPTUH.

[TorenuuanbHast sHeprus. [loTeHuuanbHas sHEprust ynpyro aehopMUpOBaHHOW MpyKUHBI. [loTeHIManbHasi Heprus
Tesa BOJIM3U MOBEPXHOCTH 3E€MITH.

[ToTeHnuanbHbie W HEMOTEHIMAIbHBIE CHIBL. CBS3b pabOThl HEMOTEHIUATBHBIX CHJI C MU3MEHEHHEM MEXaHHUYECKOU
SHEPIUU CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUUYECKOI YJHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUueCcKre yCTPOMCTBA U IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIEP, IIPYKUHHBIN IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



HBy‘IeHI/IC a0COJIFOTHO HCYIIPYI'OI0o yaapa C IOMOIIbIO ABYX OJHMHAKOBLIX HUTAHBIX MAsATHHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ K3MEHEHHEM MEXaHUYECKON SHEPTUHU Tella Ha MIPUMEPE PACTSHKEHUSI PE3HHOBOIO
KIyTa.

Paznen 3. MousekyisipHasi GU3MKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TMOJOXECHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUU M MX OIBITHOE OOOCHOBAaHHE. BpOyHOBCKOE JBUKEHHE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUA YaCTHUII BelecTBa. Moe/Ii CTPOCHHUSI Ta30B, KUJKOCTEN U TBEPIBIX TEN
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pasmepsl mosiekys. KonmnuectBo BemiectBa. [locrosiHHas
ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remnepatyp Llenbcust.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYISIPHO-KUHETUYECKON TEOPUM UJICAJIbHOTO raza. AOCOTI0THAS
TeMIepaTypa Kak Mepa CpeaHel KHHETHYECKON 3HEPTryuu TEIJIOBOTO JIBMKEHUA yacTul rasza. lllkana temneparyp KenbBuHa.
I"a3oBble 3akoHBI. YpaBHeHHe MeHneneeBa—Knaneiipona. 3akon JlanbToHa. M3omponeccsl B HI€AIBHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npecTaBieHre n30MpoLeCCOB: H30TEpMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiucTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMnbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, POTOrpadru MOJIEKYT OPraHUYECKUX COSTMHEHHM.

OmnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita LTepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIECTBOBAHME MEXMOJIEKYIISIPHOTO B3aUMO/ICUCTBUSI.

Mogens, WUTIOCTPUpPYIOIIasi IPpUPOy AaBJICHUS ra3a Ha CTEHKH COCYy/Ia.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJICAJIBHOTO Ta3a, U30MPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



Omnpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUI 00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATYPbl
BO3/yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXY MapaMeTpamMH COCTOSTHUS Pa3peKEeHHOro rasa.

Tema 2. Ocrosbl mepmoouHamuKu

Tepmogunamuueckast cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMMYECKOW CHCTEMbl M CIOCOOBI €€ H3MEHEHMS.
KonuyectBo Ttemnotel u paboTa. BHyTpeHHssi »HEprus OJHOATOMHOIO HJI€aIbHOTO Ta3a. Buuapl Terionepenauu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUYeHHE. Y eNIbHAs TEIIOEMKOCTD BellecTBa. KolnyecTBO TEmIOThI P TEIIONEpeaaye.

[Tonstue 06 aguabaTHOM nporniecce. [lepBbIii 3akoH TepMouHaMUKH. [IpuMeHeHne nepBoro 3aKkoHa TEPMOJUHAMUKH K
u3orpoiieccam. ['padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBele MamuHbl. [IpuHIMNBI AEUCTBUS TEIJIOBBIX MaiiuH. [IpeoOpa3oBaHusi SHEPrUM B TEIUIOBBIX MAllIMHAX.
Koaddunment nonesnoro neiictBus temioBod mamwuHbel. [ukn KapHo u ero kodppuuMeHT M0JIE3HOTO JEHCTBUS.
DKOJIOTMYECKHE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckne ycTpoiCcTBa U MPAKTHUYECKOE MPUMEHEHHE: ABUTATENIb BHYTPEHHETO CTOpaHUs, OBITOBOM XOJOIUIBHUK,
KOHJIMITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPIUU Tejla MPU COBEPIIECHUN paOOThI: BBIJIET MPOOKU U3 OYTHUIKU MO/ ACHCTBUEM CXKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEM TpeHUS (BUACOEMOHCTPAIINS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTyphbl) Tela Py TeIUionepeiaye.

OmnbIT M0 aarabaTHOMY PaCIIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne yaenpbHON TEMI0EMKOCTH.

Tema 3. Acpecamniie cocmoanus eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHzaeHcamus. Mcnapenue u kureHue. AOCONIOTHAs W OTHOCUTEIbHAS BJIAKHOCTH BO3/yXa.
Hacelimennslii map. Y aenbHas TeIioTa napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JIaBJICHHUS.



Teépnoe Tteno. Kpucrammmueckue um amopdHbie Teia. AHU30TPONHUS CBOWCTB KpUCTALIOB. JKHMIKHE KpPUCTAILIBI.
CoBpemenHble Matepuaibl. [InaBienue u kpucramu3anus. Y aenbHast TeruioTa riasieHus. Cyomumanus.
VYpaBHeHue TEII0BOTO OanaHca.

TexHUYeCcKHe YCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M TMCUXPOMETP, KAIOPUMETP, TEXHOJOTHUH
MOJTYy4YE€HHUS COBPEMEHHBIX MATEPUAIIOB, B TOM YMCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBoOlCTBa HACBIIICHHBIX APOB.

Kunenue npu noHMKEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaKHOCTH.

Hab6nronenue HarpeBanust  IJIaBJI€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJoB.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne OTHOCUTENBHOM BIAKHOCTH BO3/TyXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Ten. ONeKTpUYecKuid 3apsan. JIBa Buaa 53JIEKTpUYECKUX 3apsiaoB. IIpOBOIHUKH, AWIIEKTPUKU H
MOJTYTPOBOJHUKHU. 3aKOH COXPAHEHUS AIIEKTPUUECKOTr0 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil snekTpuueckuid 3apsi. DieKTpuyeckoe nose. Hanps:k€HHOCTD
3IEKTPUYECKOTO Mo, [[puHIMUN Cynepno3uuu 3JIEKTPUIECKUX MoJeh. JINHUY HanpsiKEHHOCTHU IEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratudeckoro mojs. llotennuman. PasHocTs mnoteHiuanoB. IIpOBOJHUKKM W JAMDJICKTPUKH B
AJIEKTPOCTATUUYECKOM I10JI€. [[naiekTpuueckas NpOHULIAEMOCTb.

DnekTpoéMkocTb. KonaeHcatop. DneKTpo€MKOCTh MIIOCKOTO KOHJIEHCATOPA. DHEPTUs 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuueckre yCTpONCTBA M MPAKTUUYECKOE MPUMEHEHUE: IJIEKTPOCKOI, JICKTPOMETP, DJICKTPOCTATHUYECKAs 3allUTa,

3a3eMJIEHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN anmapar, CTpyHHBIM IPUHTED.
Jlemoncmpayuu



Y CTpOUCTBO U MPUHLMII IEUCTBUS AIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTpPOCTaTUYECKAsl 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOMIAAM IUIACTHH, PACCTOSHUS MEXKIy HUMH U
IUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTpUUECKOro Toka. Mictounuku Toka. Cruiia Toka. [IocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTka LenH.

DJIEKTPUYECKOE COPOTHUBIIEHUE. Y AEIbHOE CONMPOTUBIIEHHUE BelecTBa. [locnenoBarenbHoe, MapayieibHOE, CMEIIAHHOE
COEIMHEHNE MTPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—JIeniia. MOUHOCTh AIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBHKYILIAasi CUJla U BHYTPEHHEE CONPOTHBJIEHUE HCTOYHHMKA TOKAa. 3akoH Oma Il MOJHOM (3aMKHYTOM)
aNeKTpruYecKon uenu. KopoTkoe 3aMbIKaHUE.

DJIEKTPOHHAs! TMPOBOJUMOCTh TBEPJBIX METAJIOB. 3aBHUCUMOCTb COMNPOTUBIICHHS METANIOB OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBomuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TOJYyNPOBOAHUKOB. CBOICTBa p—n-mepexoja.
[TomymipoBOTHUKOBBIEC TIPUOOPHI.

DJIEKTPUYECKHAN TOK B PACTBOPAaX M pacIuiaBax dJIEKTPOJIUTOB. DIEKTPOIUTAYECKAS JUCCOUUALINS. DIEKTPOIU3.

DIIEKTPUYECKUN TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSATENBHBIN pa3pan. Monnaus. [1nazma.



TexHuueckue yCTpOWCTBA W TNPAKTUUYECKOE MPUMEHEHHE: aMIIepMETp, BOJBTMETpP, PEOCTaT, HUCTOYHUKU TOKa,
AJIEKTPOHATPEBATENBHBIC MPUOOPHI, AIEKTPOOCBETUTEIBHBIC TPHOOPHI, TEPMOMETDP CONPOTHUBIICHHS, BaKyyMHBIN IO/,
TEPMUCTOPHI 1 (OTOPE3UCTOPHI, TOTYPOBOAHUKOBBIN U0/, TATHBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HANIPSKEHUS.

3aBUCUMOCTh CONTPOTUBIICHUS UIMHAPUYECKUX MPOBOTHUKOB OT JITTUHBI, TUIONIAIX MTOTIEPEYHOTO CEUCHHUS U MaTepurara.

CMmeliaHHOEe COeIMHEHNE MTPOBOIHUKOB.

[IpsiMoe n3mepeHue ANEeKTPOABUKYILIEH cHilbl. KOpOTKO€E 3aMbIKaHHE TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBJICHUSI.

3aBUCUMOCTH CONPOTHUBJICHHS METAIIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsa ¥ IpOBOAUMOCTb BO3IyXaA.

OHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne cMEmaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenre 3eKTpoABMKYLIEH CHIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

HaOmronenue anexTposusa.

MeknpeaMeTHbIe CBSI3H

N3yuenune kypca Gusuku 6a30Boro ypoBHs B 10 Ki1acce OCyHIECTBISIETCS ¢ YYETOM COJIEPYKATEIbHBIX MEKIPEIMETHBIX
CBS3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnule nonamus, CBI3aHHbIE C U3YYEHUEM METOA0B HAyUYHOT'O MO3HAHUS: ABJICHHE, HAYYHBIH (haKT, TUIIOTE3a,
¢du3nueckas BeMuYnHa, 3aKOH, TeOpusl, HaOJI0IeHUE, IKCIIEPUMEHT, MO/ICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUM, NTWHEWHas (yHKIUS, mapadoa, rurnepoosia, ux rpauku U CBOWCTBA,

TPUTOHOMCTPHUUCCKHC (bYHKHHHZ CHUHYC, KOCUMHYC, TAHI'CHC, KOTAHI'CHC, OCHOBHOC TPUTOHOMCTPHYICCKOC TOKICCTBO, BECKTOPLI
M UX IIPOCKIHUHU HAa OCH KOOpJAHHAT, CJIOKCHHUC BCKTOPOB.



buonocusa: mexannueckoe JABMXEHHE B KUBOHM mpupoje, nuddys3usi, 0cMOC, TEIJIO0OMEH >KUBBIX OPTaHU3MOB (BHJIbI
TEIJIONEePEauH, TEMJIOBOE PABHOBECHE), JIEKTPUUYECKHE SIBICHHS B )KHMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIpPHAs Macca, TEIUIOBbIE
CBOWCTBA TBEPABIX TEJ, KUAKOCTEW W Ta30B, SJEKTPUUECKUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs THUCCOLMAIIMS,
rajbBaHHKA.

l'eocpagusa: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C MCIOJIb30BAHUEM MEXAHHM3MOB, YUYET TPEHHUS B TE€XHUKE, MOJUIUITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHMSI UMITYJbCa B TEXHUKE (pakeTa, BOJIOMET U JAPYTHUE), ABUTATENIb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOIUIBLHUK, KOHAUIIMOHED, TEXHOJIOTUU MOJTYUYEHUsI COBPEMEHHBIX MAaT€pPUAIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHUE IEKTPONPUOOPOB, KCEPOKC, CTPYHUHBII
MIPUHTED, ANEKTPOHArpeBaTENbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoaguHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[ToctostHHBIE MarHUTHl. B3anmoAeNCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe 1ose. BekTop MarHuTHOW MHAYKLWH.
[IpyHIMI CyIIEpPIIO3UIIMM MAarHUTHBIX TNosiel. JIMHMM MarHUTHOW MHAYKUMHM. KapThHa NTWHAM MAarHUTHOW WHIYKLIHMH ITOJS
MOCTOSIHHBIX MarHUTOB.

MarnuTHoe noJjie MpoBOJIHKUKA ¢ TOKOM. KapTruHa TMHUN MHIYKIUA MAarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO IPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOT'O IPOBOJIHUKA, KATYIIKH C TOKOM. OnbIT Opcrena. BzaumoaeiicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HaIlpaBJICHUE.

Cuna JlopeHua, e€ MOyJib U HanpaBiieHHe. JBI>KeHHE 3apsKEHHOM YacTULIbl B OJJHOPOJHOM MarHUTHOM noJje. PaGora
cuiibl JIopeHua.

SIBneHue FIEKTPOMAarHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKUMHU. DJIEKTPOABMKYILAS CHJIA UHIAYKLUU.
3aKOH 3JIEKTPOMarHUTHOM MHAYKUuU Papajes.



BuxpeBoe 3iekTpuyeckoe Mmojie. DIEKTPOABUKYIAS CHIIA UHAYKIHH B IMPOBOJHUKE, ABMKYLIEMCSA MOCTYNATEIbHO B
OJTHOPOJAHOM MAarHUTHOM ITOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTG. SIBIEHHE CAMOMHAYKIUN. DIIEKTPOABHKYILAS CUJIA CAMOUHIAYKIIHUH.

DHEprusi MarHUTHOTO TOJISI KATYILIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpOoMCTBA M NMPAKTUYECKOE TPUMEHEHHE: IOCTOSHHBIE MAaTHUTHI, dJIEKTPOMATHUTHI, JJIEKTPOJBUIaTEb,
YCKOPHUTEIM 3JIEMEHTAPHBIX YACTUL, UHAYKIIHOHHAS I€Yb.

Jlemoncmpayuu

OnesIT Dpcrena.

OTKJIIOHEHHE HIIEKTPOHHOI'O ITy4YKa MATHUTHBIM ITOJIEM.

JIvHUYM MHIYKIMA MAarHATHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBnIeHHE 3IIEKTPOMATHUTHOW UHAYKIHUU.

IIpaBuno Jlenna.

3aBUCHUMOCTb JIEKTPOJABUKYIIEH CHUIIBI MHIYKIIMU OT CKOPOCTHU U3MEHEHHSI MArHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne MarHuTHOTO MOJISL KaTYIIKU C TOKOM.

Hccnenoanue AeiCTBUSI TOCTOSIHHOTO MarHWTa Ha PAMKy C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM WUHIYKIIHH.

Paszpnes S. KosieOanusi M BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMacHumHble KO1e0AHUA



Koneb6arenbnast cucrema. CBoOoaHBIE MexaHMUYeckue kosieOaHus. ['apmonudeckue kosnebanus. [lepmon, yacrora,
amMIuTya u ¢asa konedanuid. [IpykxuHABIA MasTHUK. MaTeMaTHdeCcKuil MasTHUK. Y paBHEHUE TAPMOHUYECKUX KOJICOaHUH.
[IpeBpaiiienrie 3HEPTUM PU TAPMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATBHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS
MEXIY MEXaHUUYECKUMHU U DJIEKTPOMarHUTHBIMU Kosiebanusimu. @opmyna TomcoHa. 3aK0H COXpaHEHHUS YJHEPTUU B UJI€aTbHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromux koyieOaHusX. BbIHy»XIeHHbIe MexaHudyeckue koJsieOanus. Pe3onanc. BeIHYXAeHHBIC
AJIEKTPOMArHUTHbBIE KOJIeOaHuUsI.

[Tepemennslil Tok. CHHYCOUIANIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U ICHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepeaadya U MOTPEOICHUE DIACKTPUUECKON SHEPruu. DKOJOTHUUECKUE PUCKU TMPU
MIPOU3BOJICTBE AEKTpoIHEprun. KynbTypa nCrnoap30BaHus SJIEKTPOIHEPTHUU B MOBCETHEBHOM KU3HMU.

TexHuyeckue ycTporuCTBa U MPAKTUUECKOE MPUMEHEHHUE: DJICKTPUUYECKUIM 3BOHOK, T€HEpaTOp MEPEMEHHOI0 TOKA, IMHUU
3JEeKTponepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojieOaTeIbHON CUCTEMBI (TPY>KUHHBIN I MaTEMAaTUUECKUN MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcumimorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSKEHUS OT BPEMEHM ) JIJIs DJICKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc npu nociaeaoBaTeIbHOM COSMHEHUH PE3UCTOPA, KaTyIIIKU UHIYKTUBHOCTU U KOHJICHCATOPA.

Mogens TUHUYU 3IEKTpOnEpeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue 3aBUCUMOCTH TIeproa MajibIX KoJieOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH M MacChl Tpy3a.

HccnegoBanne nepeMeHHOro TOKA B LEMH U3 MOCJIEA0BATEIIbHO COEAMHEHHBIX KOHIEHCATOPA, KATYIIIKW U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKMpPOMACHUMHbBLE 60JIHbL

MexaHuueckue BOJIHBI, yCIoBHs pacupoctpaneHus. [leproa. CKopocTh paciipocTpaHeHus U IMHA BOJHBL. [lonepeunsie
Y TIPOJI0JIbHBIE BOJTHBL. MTHTEpdepeHnus u nudpakims MeXaHMIeCKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TyUYEHUS AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opuenranus Bektopos E, B, V B
ANEKTPOMArHUTHON BosHe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, MPETOMIICHHE, MOJspu3anus, audpakxius,
uHTeppepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[Ixana 3MeKTpoMarHuTHHIX BOJIH. [I[puMeHeHre 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEIBI.

TexHu4yeckue yCTpOUCTBa U MPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMarHOCTHKA B
TEXHUKE U MEULMHE, paJiap, paIuONpUEMHHUK, TEIEBU30p, aHTeHHA, TesnedoH, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue otpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnronenue cBs3M rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILTUTY 10N U 9aCTOTOM KoJieOaHUH.

WccnenoBanne CBOMCTB  DJEKTPOMATHUTHBIX  BOJIH: OTpaXEHHE, TMPEIOMIICHHE, TMojspu3anus, audpakims,
uHTEephEpEeHIIHS.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsMonuHeHOE pacnpocCTpaHeHHWE CBEeTa B OJHOpPOAHOM cpene. Jlyd cera. ToueuHslii
HMCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusl cBeta. [locTpoeHne n3o0pakeHuii B TNIOCKOM 3epKaJie.



[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCONIOTHBIA TMOKa3zaTelb mpenomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpeaenbHbIi yroy MoJIHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparonye u paccerBaroniye JMH3bl. ToHkas guH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKAsl CHJIa TOHKOM JIMH3BI.
[TocTpoenue n300pakeHH B COOMpAIOIIUX M pacCeMBarONIMX JUH3aX. DopMysia TOHKOM JMH3bI. YBEJIMYEHHUE, JaBAEMOE
JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHbIE MCTOYHUKH. YCJIOBUSI HAONIOJEHUS MAaKCUMYMOB H
MUHHUMYMOB B UHTE€PHEPEHIITMOHHON KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxkmuonHas peméTka. YcloBue HaOMIOJCHUS TJIABHBIX MAaKCHUMyMOB TMpU TaJCHUU
MOHOXPOMATHYECKOTO CBeTa Ha AUMPAKIITMOHHYIO PEIIETKY .

[Tonmapu3zanus ceera.

TexHuyeckre YCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHE: OYKH, Jyna, ¢oToammapaT, MpPOCKIMOHHBIN armapar,
MUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONTHUKA, TU(PPAKITUOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeHOE pacnpocTpaHeHUe, OTpaKeHUE U MpejomMiieHre cBeTa. OnTU4YecKre mpudophI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moziesb CBETOBOAA.

WccnenoBanue cBOMCTB N300paXKeHUH B JIMH3AX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Hab6nronenue natepdepeniinm cpera.

Habmronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOILIBIO IPU3MBL.

[Tonyyenue ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKY.

Hab6nronenue nossipusaiuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3mepenue nokasaresns IpeJoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIENUAIBbHON TEOPHH OTHOCHUTEILHOCTH
['paHunbl TPUMEHMMOCTH  KJIACCHMYECKOW MeXaHuku. [locTymaTel crnenuanbHOM — TEOpUH
WHBAPUAHTHOCTh MOJYJIAI CKOPOCTH CBETA B BAKyyMe, PUHIUII OTHOCUTEIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAIICHUE JIJTUHBI.
DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIbCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KBanToBasi pusnka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonbl. opmyna [lnanka cBg3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIbC (POTOHA.

OTHOCUTCIIbHOCTH.

OtkpeiTe u uccienoBanue ¢porodpdexra. Onbitel A. I'. CtoneroBa. 3akonbsl (hoTodPdexra. YpaBHeHne DUHIITEHHA

st pororddexra. «Kpacnas rpanuray Goroaddexra.
JlaBnenue ceera. OnbiTol I1. H. JIeOenera.
XUMHUYECKOE JICHCTBUE CBETA.

TexHrueckre ycTpoiicTBa U MPAaKTUUYECKOE MPUMEHEHUE: (POTOAIEMEHT, (DOTONATUUK, COTHEUHAs OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
UccnenoBanue 3akoHOB BHeTHETo (poTodddekra.
CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma



Mopenbs atoma Tomcona. OnbiTel Pezepdopaa o paccesinuto o -uactuil. [Inanerapnas moaens aroma. [loctynarst bopa.
N3nydyenune u nornonieHue (GOTOHOB MPHU MEPEXOJE aTOMa C OJHOTO YPOBHS 3HEPIHM Ha Jpyroil. Buael cniektpoB. Cnektp
YPOBHEN 3HEPIUHU aTOMa BOLOPOAA.

BonnHoBekie cBoiicTBa yacTull. Bonnsl ae bpoina. KopnyckyispHO-BOITHOBOW Tyaiv3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpONUCTBa U MPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIA aHaiu3 (CIEKTPOCKOI), ja3ep, KBAaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue mMHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Hab6nronenue nmuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpoeHHs siapa. OTKpbiTHE paguoakTUBHOCTU. OmnbiThl Pesepdopna mo
OMpEIENICHUIO COCTaBa PAANOAKTUBHOTO U3nyueHus. CBolicTBa anb(a-, Oeta-, raMMa-u3nydeHus. BiausiHue paanoakTMBHOCTH
Ha JKMBBIE OPTaHU3MBI.

OTtkpeITHE NTPOTOHA U HeWTpoHa. HykimonHas monens siapa [Neiizenbepra—Banenko. 3apsin siapa. MaccoBoe 4nciio sjpa.
N3o0To1BLI.

Anba-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3ayueHue. 3aKoH paJuoaKTUBHOIO pacnaia.

DHeprus CBA3M HYKJIOHOB B sifipe. Anepublie cuibl. Jlegext Macchl siapa.

SnepHble peakunu. Jlenenue u CUHTE3 s1I€Ep.

SAnepusrit peaktop. TepmosinepHsiii cuate3. [IpodieMbl 1 TEPCIIEKTUBEI SACPHON YHEPTETUKUA. DKOJIOTHUECKUE aCTIEKThI
SIEPHON DHEPIETUKMU.

DneMeHTapHble YacTULlbl. OTKPBITHE NO3UTPOHA.



MeToapl HaOJIIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULL.
OyHaaMeHTaNbHbIe B3auMOIeiCcTBIA. EqMHCTBO (hr3nueckoit KapTUHbBI MHpa.

TexHHYeCcKne yCTpPOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BunbcoHa, sSAEpHBIM peakTop, aTOMHAas
o6omoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul
HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OTOrpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIUMKH

Otamnbl pa3BUTUs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMMUH.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUeE 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.

ConHeuHas cucrtema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprun ConHua M 3BE34. 3BE3Abl, UX OCHOBHBIE XapaKTEPHUCTHKH.
JluarpamMmMa «CHEKTPaJibHbIA KJIACC — CBETUMOCTBY». 3BE3/IbI TJIABHOW MOCIEAOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBH» IJIsl 3BE3] TJIABHOM MoOCleNoBaTelbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE MPENCTABICHUS O
MIPOUCXOKICHUH U 3BoJIIoIMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Muieunsliii [Tyt — Hamia ["anaktuxka. [Tonoxenue u npuxenne Comnia B ['anaktrke. Tumsl rajakTuk. PagyuoraaakTuku U
KBazapbl. YEpHbIE OBIPHI B AJIpax TaJIaKTHUK.

Bcenennas. Pacmmpenue Beenennoid. 3akon Xa00isa. Pazoeranue ranaktuk. Teopust bosibimoro B3peiBa. PenukroBoe
U3IIy4YECHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaGnronenust HeBOOpyKEHHBIM I1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUM JIJIS1 OTPEETICHUS TTOJI0KEHHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3/11si CeBEpHOro MOJYIIAPUs U IPKUE 3BE3/IBI.



Habmronenus B Teneckon JlyHsl, uranet, Miteunoro Ilytu.

O06o0marniee NOBTOpeHUE

Ponb ¢usnku um acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJOTUYECKOW, COIMATIbHOM U ATHYECKON cdepax neaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU W aCTPOHOMHMHM B COBPEMEHHON Hay4YHOW KapTHUHE MUpA, posib (U3MYECKON TEOpUHU B
dbopMHpPOBaHUM TPEACTABICHUNA O (HU3MUYECKON KapTUHE MHUpa, MECTO (PU3MYECKOW KapTUHBI MUpa B 0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca pusnku 6a30Boro ypoBHs B 11 Kimacce ocymiecTBIsIETCS ¢ YUETOM COJEPKATEIIbHBIX MEXIPEIMETHBIX
CBS3EH C KypcaMH MaTeMaTHKW, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Medswxcnpeomemuvie noHsamust, CBI3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOTO TTO3HAHUS: SIBJICHUE, HAYYHbIN (PaKT, rUnoTesa,
(du3nueckasl BeIMYMHa, 3aKOH, TEOpUsl, HAOJII0IEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbI YPaBHEHUI, TPUTOHOMETPUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPHI U UX MPOEKIUHA HA OCH KOOPAUHAT, CIOKEHUE BEKTOPOB, IPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKIUH, TPU3HAKU MTOA00HUS TPEYTOJILHUKOB, ONPECICHHE IUIONIAIN TIOCKUX (uryp u oobEma Ted.

buonocus: snextpudeckue SBICHHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBbIC NBIXKCHHS B JKMBOW MPUPOJE, ONTHUYECKUE
SIBJICHUS B )KMBOM MPUPOJIE, NCUCTBUE pAIMAllMH HA KUBBIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMUecKas CTPYKTypa TBEPHABIX Tell, MEXaHU3Mbl OOpa30BaHUSA
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: mMarHuTHBIE TIONIIOCa 3€MIIH, 3aJ7I€KH MAarHUTHBIX Py, (OTOChEMKA 3€MHOUM MOBEPXHOCTH, MIPEICKa3aHNe
3EMJIETPSCEHHM.

Texnonozus: TAHUM DIIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJIBUTATENb, MHAYKIMOHHAS M€4b, paaap,
paguonpuEMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBU-neuyb, MpOEKIMOHHBINA ammapar, BOJIOKOHHAs ONTHKA, COJIHEUHAs
Oatapes.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune ydyebHoro mpenMera «Pusmka» Ha ypoBHE CpemHero obmiero oOpa3zoBaHus (0a30BBIA YPOBEHB) IOJKHO
o0ecreunTh JOCTIKEHNE CICAYIOMUX JIMYHOCTHBIX, METAMPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS Yy4eOHOro mpeaMera «P@u3nKay OJDKHBI OTPa)XkaTh TOTOBHOCTh M CIOCOOHOCTH
00yYaroIMXCcsi PyKOBOACTBOBATHCS CHOPMUPOBAHHOMN BHYTPEHHEH MO3UIMEN JIMUHOCTH, CUCTEMOMN IICHHOCTHBIX OPUEHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKAECHUI, COOTBETCTBYIOIIMUX TPAIULIHUOHHBIM [IEHHOCTSIM POCCUIICKOr0 00IIeCTBa, pacIIMpEeHNe
YKU3HEHHOT'O OIIBITA U OIBITA ACATEIBHOCTHU B IIPOLIECCE PEaTn3alii OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIILHON AEATEIBHOCTH,
B TOM YHCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLMK OOY4YaroIIErocsi Kak aKTMBHOIO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
00111eCTBa;

OPUHATHE TPATULMOHHBIX O0LIEUEIOBEUECKUX TYMAaHUCTUYECKUX U JEMOKPAaTHYECKUX LIEHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPAXKIAHCKOT0 OOLIECTBA, yHaCTBOBATh B CAMOYIIPABJICHUH B
00pa3oBaTeNbHON OpraHu3aluu;

yMEHHUE B3aHMO/JICHCTBOBATH C COITUATBHBIMA MHCTUTYTAMHU B COOTBETCTBUU C X (DYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;

[EHHOCTHOE OTHOIIEHHUE K TOCYAApCTBEHHBIM CHMBOJIAM, TOCTHXKEHHMSIM POCCUMCKUX YUYEHBIX B 00JacTH (PU3UKU U
TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH, B TOM YHCJIE€ B ACSTEILHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIaJ1a B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOUasi 3CTETUKY HaydYHOTO TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe;

5) Tpy10BOr0 BOCIIMTAHMS:

HMHTEpPEC K pa3iMuHbIM cepaM npodhecCHOHANBHON AESTEIbHOCTH, B TOM YHUCJE CBSI3aHHBIM C (DU3UKOW M TEXHUKOM,
yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOP Oy TyIIel MpodecCuu U pean30BbIBATh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

TOTOBHOCTh ¥ CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1aCTH (PU3UKU HA TTPOTSHKEHUM BCEH JKU3HU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYPhI, OCOZHAHUE TJI00ATBHOTO XapaKkTepa SKOJIOTHUYECKUX TTPoOIeM;

IJIAHUPOBAHKUE W OCYIIECTBIICHHE JEUCTBUI B OKPYXKAIOIIEH Cpelic Ha OCHOBE 3HAHUS 1eJied YCTOMUYMBOTO Pa3BUTHUSA
YeJI0BEYECTBA;

paCHIMPEHUE OMBITA JIEATETLHOCTH SKOJIOTUUECKON HAMTPaBICHHOCTH Ha OCHOBE UMEIOIIUXCS 3HAHUMN 10 (PUBHKE;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PM3UYECKON HAYKH;

OCO3HaHME IIEHHOCTH HAyYHOMU JESITEIIbHOCTH, TOTOBHOCTh B MPOIleCCe M3yUeHUsT (PU3HKU OCYIIECTBIATh MIPOCKTHYIO U
HCCIIEIOBATENIbCKYIO IEATEIIbHOCTh HUHANBUIYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckune aeiicTBus:
CaMOCTOSTENbHO (POPMYITUPOBATH U aKTYaTU3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPENEIATH LENU AEATEIbHOCTH, 33J1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,



BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX (DHU3NYECKUX SBICHUSX;

pa3pabarbIiBaTh MJIAH PEUICHUS TPOOJIEMBI C YUETOM aHaM3a UMEIOIIUXCA MAaTEePUAIIBHBIX U HEMATEpPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B ACSATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OLICHUBATH PUCKU MOCIEIACTBUIA
NEeSITENbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PaOOTY B YCIOBUSIX PEaJIbHOT0, BUPTYAIbHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarenbcKue 1eiiCTBUSA:

BJIaJICTh HAYYHOM TEPMHUHOJIOTUEH, KITIOUEBBIMH MOHITUSAMU U METOAaMU (PU3NYECKOU HAYKHU;

BJIaJICTh HaBBIKAMHU Y4EOHO-UCCIIEIOBATEILCKON M MPOCKTHOM JEATEIBHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOMCKY METOJIOB pElIeHUs 3a7a4 (PU3NYECKOTro cojepKaHusl, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJIAMH JEATEILHOCTU IO MOJYUYEHUIO HOBOTO 3HaHUs, €r0 UHTEPHpETAIUH, IPEOOPA30BAHUIO U TPUMEHEHUIO
B Pa3JIMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJIE MPU CO3AaHUU YUEOHBIX TPOCKTOB B 001aCTH (DU3UKH;

BBISIBJISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSA3M M AKTYyaJIUM3MPOBATH 3a7ady, BBIJBUIAaTh TUIIOTE3Y €€ PEIICHUs], HAXOJIUTh
apryMEHTBI JJIs1 JOKa3aTeIbCTBA CBOMX YTBEPIKICHUI, 3aaBaTh MAPAMETPbI U KPUTEPHUH PEILICHHUS;

aHAJM3UPOBATh TOJYUYCHHBIC B XOJI€ PELICHUs] 3a/laud pe3yJbTaThl, KPUTUYECKU OILIEHUBATh HMX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 337]a41 B 00pa30BaTEIbHON IEATETILHOCTH, B TOM YUCJIE TTPU U3YUYEHUU (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHYECKYIO 00JIACTh )KU3HEACATEIHbHOCTH;

yMETbh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIC UJICH, MIpeJjIaraTh OPUTMHAJIBHBIC MTOXO0/IbI U PEIICHUS;

CTaBUTD MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJy4YeHUsI HHGOpMaIu GU3UIECKOr0 COACPIKAHUS U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO

OCYILIECTBIIATH MTOUCK, aHAJIU3, CACTEMATH3ALIMI0 U UHTEPIIPETAIMIO HH(OPMAIIUU PA3IMYHBIX BUOB U (hOpM IPEACTaBICHUS;



OILICHUBATh JOCTOBEPHOCTh HHPOPMAIIUH;

WCIIOJIB30BaTh CpPEeACTBA HWH(DOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJOTUHA B PEIMICHWH KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U OPTaHU3aIMOHHBIX 33]1a4 ¢ COOJIIOICHIEM TPEOOBaHUI 3PTrOHOMUKH, TEXHUKHA O€30MTaCHOCTH, TUTHEHBI,
pecypcocOepexreHus, TPaBOBbIX U ATUYECKUX HOPM, HOPM MH(GOPMAITMOHHON O€30IaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOrO COACPKAHUS B Pa3IUYHBIX (popMarax ¢ y4€TOM Ha3HAuYC€HUS WUH(OpPMAIMU U 1IEJIeBOU
ayJIUTOPHUH, BBIOUPAS ONITUMANIbHYIO (DOpPMY MpEACTABICHUS U BU3YaIU3aLIUU.

KoMMyHMKaTHBHBIE YHMBEPCAJbHbIC YYeOHbIEe NeHCTBHA:

OCYIIECTBIISATh OOIIEHUE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalud U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOUYKY 3PEHHMS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh NPEUMYILIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JECUCTBUN C YYETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXKI0TO 4jieHa
KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOW NEATENBHOCTH, OPraHW30BBIBATH M KOOPAUHUPOBATH IEHUCTBHUA IO €€ JNOCTHKEHHIO:
COCTABJISITH IIJIaH IEUCTBUM, pacpeaeNsiTh POJIM C y4ETOM MHEHUH YYaCTHUKOB, 00CYKaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4€CTBO CBOETO BKJIaJa M KaXKA0T0 YYaCTHUKA KOMaH/ bl B OOLIUI pe3yJIbTaT M0 pa3paboTaHHBIM KPUTEPHSIM;

[IpeIaraTb HOBBIE IPOEKTHI, OLIEHUBATD UIEU C ITO3ULIMN HOBU3HBI, OPUIMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATErMYeCKOE IOBEACHUE B PA3JIMYHBIX CHUTYalMsX, IPOSBIATH TBOPYECTBO U
BOOOpaxxeHue, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIE YHUBeEpPCAJIbHbIE YUeOHbIE 1elCTBUSA
Camoopranusanus:
CaMOCTOSITEIIbHO OCYIIECTBJIATh ITO3HABATEILHYIO JEATCILHOCTh B 00JacTH (U3UKM M aCTPOHOMHH, BBISBIISTH
poOJIEMBI, CTAaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 33]/1a4H;



CaMOCTOSITENIbHO COCTABJISITh IUIAH PEHIEHUS PACUYETHBIX M KAUYECTBEHHBIX 3a7ad, IUIaH BBINOJHEHHS MPAKTUYECKOU
paboTHI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEATIOYTCHUIA;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CcocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pyAHIMH B 001acTH (DU3UKH, IOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B 1€ TEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIQJICTh HABBIKAMHU IMO3HABATENbHOU PePIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUI U MBICIUTENBHBIX IPOLIECCOB,
WX PE3YJIbTaTOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI pe(hIECKCUH JIsl OLIEHKU CUTYallMH, BBIOOpA BEPHOTO PELIECHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU AHATU3E PE3YIIbTATOB ACATEIbHOCTH,

MPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATH MOTUBBI U apTYMEHTHI APYTUX MPU AHATU3E PE3YIJIbTATOB ACATEIHLHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIUOKH.

B npouecce noctukeHHst TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPaMMBbI MO (PU3MKE IJi YPOBHS CPEHEro OOIIEro
oOpa3oBaHMsl y 00yUaroUMXCcs COBEPIIEHCTBYETCS YMOLIMOHAIbHBIN HHTEIEKT, Ipeanoaraiomuil chopMupOBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOLIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHATIbHOE COCTOSIHUE, BUIETh HAIIPABJICHUS PA3BUTHUS
COOCTBEHHOW AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUsI, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHWE IIPUHHMATh OTBETCTBEHHOCTb 3a CBOE IIOBEICHHE,
CIIOCOOHOCTH aIaITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISITH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTHKEHHUIO LEIU U YCHEXY, ONTHUMHU3M, MHULIHATUBHOCTD,
YMEHHE JECUCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEM;



AMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh TMOHHMMATh 3MOILMOHAIBHOE COCTOSHUE JPYTHX, VYYHUTBIBATh €ro MpH
OCYLIECTBJIEHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBUIO M CONEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOYAIONIUX CIHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMH JIIOABMH, 3a00THTHCH,
IPOSIBJISITH HHTEPEC U pa3peliaTb KOHQPIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K konity o6ydenus B 10 kjacce mpeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax pojib U MecTo (HU3MKU B (HOPMUPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI MHUpA, B
Pa3BUTHUH COBPEMEHHOMN TEXHUKH M TEXHOJIOTHM, B IPAKTUUECKOM JEATEILHOCTH JIIOJICH;

YYUTBHIBATh TPAHUII MPUMEHEHUS] M3YYCHHBIX (PU3MUECKUX MOJENICH: MaTepuaibHas TOYKA, MHEPLHMAIbHAS CHCTEMa
oTcu€Ta, aOCOMIOTHO TBEPIOE TEIO, WUJCATBHBIA Tra3, MOJCIU CTPOCHMS Ta30B, KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi/i PU pelIeHnU PU3NUECKUX 3a]1ay;

pacrio3HaBath (u3nyecKue siBIeHUs (TIPOILIECChl) U OOBSCHITH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSPHO-
KMHETUYECKOM TEOpUU CTPOCHMS BEIIECTBA W JJEKTPOJAMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJMHEHHOE
JBIDKCHHUE, CBOOOIHOE IMaJICHUE TeJ, IBMKEHUE 10 OKPYKHOCTH, MHEPLHs, B3auMoaeicTBue Tei, nuddy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE >KUJKOCTEH W TBEPABIX TeEJ, U3MEHEHHE 00bEMa TeJl MpU HarpeBaHUU (OXJIAXKIACHUU), TEIJIOBOE
paBHOBECHE, UCTIapEHUE, KOHCHCAIINS, IIJIaBJICHUE, KPUCTAIUIM3AlMs, KUTIEHUE, BJIAKHOCTh BO3/yXa, MOBBIIIICHUE JTaBJICHUS
rasa Mpu €ro HarpeBaHWM B 3aKPBITOM COCYJI€, CBSI3b MEXKAY MapaMeTpaMH COCTOSHHS Ta3a B U30MPOIECCaX, ICKTPU3ALUS
TEJ, B3AaUMOJECUCTBUE 3aPAJI0B;

OMHCHIBATh MEXAHUUYECKOE JBIKEHUE, UCTIONB3Ys (PM3UUECKUE BETUYUHBI: KOOPAUHATA, ITyTh, IEPEMEIICHHUE, CKOPOCTh,
YCKOpEHHEe, Macca Teja, CUJia, UMIYJIbC TeJla, KHHETHYEeCKas SHEprus, MOTEeHIMalbHas JHEPTusi, MeXaHuueckas pabdora,
MEXaHMYECKass MOIIHOCTh; IPU OIHUCAHUHU TPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIB3YEMbIX BEJIWYUH, HX
0003HaYEHUS U €UHUIIBI, HAXOIUTH (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYUHY C APYTUMH BEIMYUHAMY,



OMKCHIBATH N3YUECHHBIE TETJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIIOJIb3YsI (PM3HUECKUE BETMUMHBI: IaBJICHUE ra3a,
TEeMIIEpaTypa, CPeIHAS KHHETHUECKAas SHEPTUs Xa0TUYECKOTO JABMKEHUS MOJIEKYJI, CPEIHEKBApaTUYHAsI CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HEprusi, paboTa raza, KO3QQGUIUEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENS; MPHU
OMKMCAHUM MPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI KCIONb3YEMBIX BEIWYMH, UX O003HAUEHUS U €IUHUIIbI, HAXOAUTh
(bopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (U3HUECKYIO BEIUUUHY C IPYTUMH BEIIMUHMHAM;

OMKCHIBATh HW3YYEHHBIC JJIEKTPUUECKHE CBOMCTBA BELIECTBA M DJIEKTPUUECKHE SABJICHHS (TIPOLIECCHI), HCIOJIb3YS
¢bu3nyecKkue BETUYMHBL: JJIEKTPUUYECKUI 3apsij, SJICKTPUUYECKOE TIOoJie, HAMpsHKEHHOCTh TOJIA, MOTEHIMAaJ, Pa3HOCTh
MOTEHIIMAJIOB; NPU ONUCAHUU TMPABWIBHO TPAKTOBATh (DM3MUECKUI CMBICT HCIIONBb3YEMbIX BEIMYUH, UX O003HAUCHUS U
€/IMHHULIbI; YKa3bIBaTh (DOPMYJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEINYMHAMY;

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCH U SBJIEHUS, UCHOJIb3Ysl (GU3NUYECKHUE 3aKOHBI M MPUHIUIBL 3aKOH BCEMHUPHOTO
tarorenus, I, 11 u 11l 3akonsl Hpr0TOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKON SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIMIL
CYTIEPIO3UIINH CHJI, IPUHITUI PABHOMIPABUS HHEPIIUAIBHBIX CHCTEM OTCUYETA, MOJIEKYIAPHO-KUHETHYECKYIO TEOPUIO CTPOSHUS
BEIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CpPEIHEH KHHETUYECKOW SHEPTHH TEIUIOBOIO JBIKEHUS MOJIEKYd C abCONIOTHOMN
TEMIIEpPAaTypoOH, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXpPaHEHHUsS 3JIEKTPUUECKOro 3apsiaa, 3akoH Kyiona, mpu sTtom
paznuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHMIIbI, 00J1acTH)
MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHHIIMIIBI JICHCTBHS MAIWH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3nuyaTh yCIOBUS UX
0€3011acHOr0 MCIIOIb30BAHUSI B TIOBCEAHEBHOM KU3HM;

BBIMOJIHATh 3KCIEPUMEHTHI MO MCCIEAOBAHUIO (DU3MUECKUX SIBJICHUM M MPOLECCOB C HCIOJIB30BAHUEM IMPSIMBIX U
KOCBEHHBIX H3MEpPEHUM, MpU 3TOM (HOpPMYIUpOBaTh MpoOieMy/3ajady U TUIIOTE3y y4eOHOTO SKCIEPUMEHTa, COOUpPATh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pyAOBaHNUs, IPOBOJAUTH OMBIT U (OPMYITUPOBATH BHIBOIHI,

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIE M3MEpPEHUST (PU3NICCKUX BEJIMYMH, MPU 3TOM BBHIOMPATh ONTHUMAIBHBIN CIOCOO
M3MEPEHUS U UCII0JIb30BATh U3BECTHHIE METOAbI OLIEHKH MOTPEIIHOCTEN U3MEepEeHUH;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (M3MUECKUMHU BEIMYMHAMHU C HUCIOJIb30BAaHUEM MPSAMBIX H3MEPEHHH, MpPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYYCHHON 3aBUCUMOCTH (PU3UYECKHX BEJIMYHUH B BHJE TaOIUI[ U
rpaduKoB, AeNaTh BBIBOJBI IO PE3YIbTaTaM UCCIICOBAHHS,



cobJiroaaTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUH HUCCIICIOBAHUM B paMKaxX y4eOHOTo 3KCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATENIbCKON U TPOEKTHOM JIESITEIBbHOCTH € MCIHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB M Ja0OpaTOPHOTO
000pynOBaHUs;

pemiaTh pacy€THBIC 3a7a4M C SBHO 3aJaHHON (PHU3MYECKON MOJECIIBIO, UCIIONB3Ys (PU3NUECKUE 3aKOHBI U TIPUHITUIIBI, HA
OCHOBE aHajiM3a YCJIOBUs 3ajJayd BbIOMpaTh (U3NYECKYI0 MOJEib, BBIACIATh (U3UYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pEIIeHHs, MPOBOJAUTH Pacu€Thl M OLICHMBATh PEATBHOCTh IMOJYYEHHOTO 3HAYCHHS (U3UYECKOU
BCJIMYHUHBI;

pelIaTh Ka4YeCTBEHHBIE 3aJIa4d: BBICTPAMBATH JIOTMYECKU HEMPOTUBOPECUMBYIO LIETIOYKY PACCYX IACHHUM C OMOpPOM Ha
M3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYCCKUE SIBJICHUS,

UCIIOJIb30BaTh TIPH PEIICHUWH Yy4eOHBIX 3ajlad COBpPEMEHHBbIE HMH(POPMAIMOHHBIE TEXHOJIOTHH JUIS TIOMCKa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALMU U TPEACTaBICHUS y4eOHOW M HAay4YHO-NOMYJISPHOW WHGOpMalUM, TOJYyYEHHOH H3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIU3UPOBATH MOJTyYaeMyro HH(popMaImio;

MPUBOJIUTH IPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB
OKPYaIOIIEro MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHHMSA MO ()U3UKE B TOBCEAHEBHOM JKM3HM IS OOecrieuyeHHs] Oe30MacHOCTH IpH
oOpailieHuu ¢ mprudopaMu U TEXHUUYECKUMH YCTPONUCTBAMHU, JJIsl COXPAHEHUS 3/I0POBBS U COOTIOICHHS] HOPM DKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyNIie C BBIMOJHEHHEM Pa3JIMYHBIX COIMAIBHBIX pPOJIeH, TUIAHUPOBATh pabOTy TPYMIIbI, PAIMOHAILHO
pacrpeniensaTh 00sS3aHHOCTH W IUIAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CHUTYaIlMSIX, aJCKBAaTHO OIICHWBAThH BKJIAJl
Ka)KJIOT0 M3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTprUBaeMOM ITPOOJIEMBI.

K xonity o0yuenus B 11 kiacce mpeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y
oOy4Jaroumxcst yMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpaxX poJjib U MeCTO (pu3uku B (POPMUPOBAHMH COBPEMEHHOW HAy4YHOW KapTHHBI MUpa, B
Pa3BUTHM COBPEMEHHOW TEXHUKH W TEXHOJOTMH, B MPAKTUYECKOW HEATECIBHOCTH JIOJAECH, IEJIOCTHOCTh W E€IUHCTBO
($u3MYeCcKOi KapTUHBI MUPA;



YUUTHIBaTh TPaHMIBl IPUMEHEHUS U3YUYCHHBIX (PU3NYECKUX MOJENIECH: TOUECUYHBIH AJIEKTPUUYECKUHM 3apsii, Jyd CBETa,
TOYCYHBIA UCTOYHHK CBETA, A/ICPHAS MOJIETh aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO si/ipa MpH pelieHN: (PU3NUECKHUX 3a1a4;

pacrno3HaBaTh (pu3HUecKHe sSBICHUS (MPOLECCHI) U OOBICHITh UX Ha OCHOBE 3aKOHOB DJIEKTPOJUHAMHUKU M KBAHTOBOM
(GU3MKM: 3JIEKTpUYEcKasl MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEMCTBHSI TOKA, B3aUMOJCHCTBHE
MarHuToB, 3JEKTPOMAarHUTHas WHAYKLIMs, AEHCTBHE MAarHUTHOIO IOJII HAa NPOBOJHUK C TOKOM U ABWXKYLIMMCS 3apsn,
AJIEKTPOMAarHUTHbIE KOJIEOAHUS W BOJIHBI, NPSIMOJIMHEMHOE pacCHpOCTPAHEHUE CBETA, OTPAKEHUE, MPEIOMIICHUE,
uHTephepeHIus, Tu(pakius 1 MoasIpu3anus CBeTa, Aucnepcus cBera, potosnekrpudyeckuid 3¢pdext (poroaddekr), cBeToBoe
JaBJICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aTOMa BOJIOPOa, €CTECTBEHHAs! M NCKYCCTBEHHAs paiOaKTUBHOCTH;

OIUCHIBAaTh U3YUYECHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONTHYECKUE, FITEKTPUUECKYIO TPOBOAUMOCTh
Pa3IMYHBIX CPEN) U DJEKTPOMArHUTHBIE IBJICHUS (IIPOLIECCHI), UCTIONb3YsI (PU3NUYECKUE BETUUHUHBL: AIEKTPUUECKUH 3apsii, cuiia
TOKA, IIEKTPUIECKOE HAMPSHKEHUE, DIIEKTPUIECKOE COMTPOTUBIICHHUE, PAa3HOCTh MMOTEHIINAJIOB, JIEKTPOABIKYIIIAS crjia, padoTa
TOKa, MHIYKIUS MarHUTHOTO TOJis, cuiia Amrepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH, YHEPTUS AJIEKTPUUIECKOTO U
MarHUTHOTO TIOJIeH, IEPUO/ U YaCcTOTa KoJieOaHHi B KoeOaTeIbHOM KOHTYPE, 3apsi/i U CHJIa TOKa B TIPOIIECCE TAPMOHUIECKIX
AJIEKTPOMArHUTHBIX KoJie0aHUM, (POKYCHOE pacCTOSIHUE U ONTHYECKas CHUJia JIMH3bI, IPU OMUCAHUM MPABUIBHO TPAKTOBATh
(bu3nyeCKUil CMBICIT UCIIOJIb3YEMBIX BEJIMYMH, UX 00O03HAYEHUS U €IUHUIIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLIUE JAaHHYIO
bu3MYeCKyI0 BEIMUNHY C APYTUMHU BEJIHUNHAMU;

OMHCHIBATh M3yYEHHBIC KBAaHTOBBIC SIBICHUS MW TPOIECCH, HCHONB3Ys (U3MUECKHE BEITUYHMHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U YaCTOTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUO]I MTOJTypaciaja, SHEPrus CBA3H
aTOMHBIX Si7iep, IPU OMMCAHWU MPABHIBHO TPAKTOBaTh (PM3WYECKUN CMBICI HCMOJIb3YyEMbIX BEJIMYHH, UX OOO3HAUEHUS U
€IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTUMHU BEIMYMHAMH, BBIYHUCISATH
3Ha4YeHUe (PU3NYECKOU BEITMYMHBI,

aHAIM3UPOBATh (PU3MUECKHE TPOIECCH M SABIICHUS, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U MPUHIUMBL 3aK0oH OMa, 3aKOHBI
MOCJIEAOBATEIBHOIO M MMAapaJlJIeIbHOTO COEAMHEHHUS MPOBOJHUKOB, 3akoH Jxoyms—JIeHIa, 3akOoH 3JI€KTPOMarHUTHON
WHAYKIHMH, 3aKOH NPSAMOJMHEWHOTO pPAacIpOCTPaHEHMsI CBETAa, 3aKOHbl OTPAKEHHS CBETA, 3aKOHBI IPEIOMJICHHS CBETa,
ypaBHeHHe DiHIITEHA s hoTordhdexTa, 3aK0OH COXpaHEHHUsT SHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsI MacCOBOTO YHCIIa, TOCTyIaThl bopa, 3aKoH panoakTUBHOTO pacmajia, Mpu dTOM



pa3ianyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHWE W YCJIOBHs (TpaHMIBI, 0OJIacTH)
MIPUMEHUMOCTH;

ONpENENATh HAPABJICHHE BEKTOPA MHIYKIMA MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHIIbI AMIiepa v cuJiibl JIopeHa;

CTPOMUTH U OMMCHIBATh U300paKEHUE, CO3/1aBAEMOE TNIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBINOJIHATh 3KCIEPUMEHTBI MO HCCIEN0BAHUIO (DU3MUECKHUX SIBJICHUM M IPOLECCOB C HCIOJIB30BAHUEM IPSIMBIX U
KOCBEHHBIX HW3MEPEHMI: Mpu 3TOM (QOpMYJIUpOBaTh MpoOieMy/3ajady M THIOTE3y y4eOHOro SKCIIEPUMEHTA, COOUpaTh
YCTaHOBKY M3 MPENJIOKEHHOTO0 000pYI0BAHHUSI, IPOBOJIUTH ONBIT U POPMYIHPOBATH BHIBOJBL;

OCYLIECTBJISATh NPSMbIE U KOCBEHHBIE M3MEPEHMS (PU3NYECKUX BEIMYMH, IPU 3TOM BBIOMpATh ONTUMAJIbHBIN CIOCOO
WU3MEPEHHUSI U UCII0JIb30BaTh U3BECTHBIE METObI OLEHKH ITOIPEIIHOCTEN H3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUI: MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUPOBATh PE3ybTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH B BUJE TAOJIUIl U IPpaPUKOB, 1€TaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIEI0BAHNUS;

coOJr01aTh MpaBuiia 0€30MacHOro TPyJla MpU NPOBEIECHUN MCCIEIOBAaHUN B paMKaX y4eOHOro SKCIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKOM W MPOEKTHON JESITETbHOCTH C HCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOHCTB U J1a00paTOPHOTO
000pyIOBaHUS;

pemaTh pacy€THbIE 33J]a4M C SBHO 3aJJaHHON (PU3MYECKON MOJENbI0, UCHOJb3Ys (PU3UUECKUE 3aKOHBI U MPUHIUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3aJauyd BbIOMpATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3NYECKHE BEJIUYUHBI U (POPMYIIBI,
HEOoOXOoauMbIe Al €€ pelleHusi, MPOBOJUTH Pacué€Tbl M OLEHUBATh PEAJbHOCTh MOJYYEHHOrO 3Ha4YeHHs (pu3nueckoi
BEJIMYMHBI;

penaTh KaueCTBEHHBIE 3aJa4yM: BBICTPAUBATH JIOTMYECKM HENPOTHUBOPEUMBYIO LEMOYKY PACCYKICHUM C OMOpPOM Ha
M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NUYECKUE SIBJICHUS;

UCIIOJIb30BaTh TMPU PEHICHHH YYeOHbIX 3a7ady COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTMHM [JIsl TIOMCKA,
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM M TMPEACTABICHUS y4eOHOM M Hay4YHO-NOMYJSIpHON WHGOpMallMU, MOJYyYEHHOW WH3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJIy4aeMyI0 HH(OPMAIINIO;

OOBSACHATH NPUHIMIBI ACUCTBUS MAILIMH, PUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3inyaTh yCJIOBUA MX 0€30MacHOro
MCIIOJIb30BAHUS B MOBCETHEBHOM KU3HU;



PUBOIUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKHU, B 00BSICHEHUE MPOIIECCOB
OKpPY>KaloIlero MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHI;

WCIIOJIB30BaTh TEOPETHUYECKHE 3HAHUSA MO (U3WKE B TOBCECTHEBHOW JXKMU3HHU I OOECTeUeHHs] OE30MacHOCTH TIPH
oOpalieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHEHUS 3/I0POBbs M COOJIOJICHUSI HOPM 3KOJIOTHYECKOIO
MOBECHUS B OKPY XKaIOIEH Cpejie;

paboTaTh B rpymie C BBIMOJHEHUEM PaA3JIMYHBIX COLMANBHBIX POJEH, MIaHUPOBAaTh PabOTy TPYMIIbI, PAIMOHAIBHO
pacrpenensiTh 00sS3aHHOCTU U IUIAHUPOBATh JCATEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJI€KBAaTHO OIICHUBATH BKJIAJl
Ka)XJI0T0 U3 YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMaTprUBaeMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa ¥ METOIbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' s Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 5
fHeMatia https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2
Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnorexa [JOK
’ TEOPUHN https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOAMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 1 | 3 bubnmoreka [JOK
' AHIYKIUS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4eCKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onmika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
OTHOCUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKH 6 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 7 bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:fg;;fg;gﬁimlcwc
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
(]
JIE-H Tema ypoka Beero Kontposbubie IIpakTnueckue i[:;:enuﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenr
®du3nka — HaykKa 0 IPUPOJIE.
1 Hayunblie MeT(}),I[I)I HO?I,)H;)HI/M 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

) (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE | bubmmnoreka HOK
JOBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE | bubmuoteka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372e¢

6 CBoOoniHOe majeHne. Y CKopeHue | bubnnorexa [JOK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBM>KeHHE MaTepuaabHOM TOYKH 10 1 bubnmorera LHOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

Kunernueckas OHEPIUia

8 Iannnes. I/IHepuvHanLHHe CUCTEMEI hitps:/m.cdsoo.ru/flc3bes
otcuera. [1epBslii 3akoH HproToHA
Macca tena. Cuia. Ilpunnun

9 cynepno3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK

. https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetnii 3akon HeroToHa niis bubnmnoreka HOK
MaTEepHUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TsAroreHus. Cua

11 TspkecTH. [lepBas kocMudeckas bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHus. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
JBW)KCHUHU Tela B >KUAKOCTH HUJIH https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHOE U BpaliareibHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HMitynsc MaTepUallbHON TOUYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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MatepHuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanbHas 3HEprus yrupyro
e OPMHUPOBAHHOM MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c461a

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopaTtopHnast pabora
«HMccnenoBanue cBsi3u pabOThI CHIIBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. bBpoyHOBCKOE JBUKEHUE.

Hudbdysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konnuectso
BemlecTBa. [locrosuHas ABoraipo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYJl. Y paBHEHHUE
MenpeneeBa-Knanelipona

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbHOM ra3c u
ux Fpa(l)I/ILIeCKOG NpeaACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
croco0On! e€ n3meHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJJHOATOMHOTO UJI€aJIbHOTO
rasa

Buas! Tennonepenaun

YV nenbHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bub6nmoreka IIOK

33
€ro IMPUMEHEHHUE K U30ITpoLIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs npoiieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [TOK
pupode. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
15 [Tpuniun nevicteus u KI1/ bubnunorexa LIOK
TEIJIOBOM MAalllUHbI https://m.edsoo.ru/ff0c600a
36 Huki Kapno u ero KII1J{
37 DKOJOTHYECKHe MPOOIeMbI
TEIIOPHEPTETUKU
O6o06maromuii ypok
38 «Monexyns HaZI?bI/I?;I/IKa OcHoBBI bubmorexa LIOK
yUIP ‘ https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KonTponbHas padbora no teme
39 «MonekynsipHasi puzuka. OCHOBBI bubmmorexa [TOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTH BO3/1yxa. HachlleHHbIN bubmmorexa [TOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
N bubnuotexa [JOK
42 CBOMCTB KpucTaioB. JKujakue

KpHuCTaJlJIbI. COBpCMeHHHC
MaTcpHraJIbl

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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[InaBnenue u KpucrauM3anus.

bubnunoreka LIOK

43 V nenpHas TEILUIOTA IIJIABJICHHUS.
g https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 YpaBHEeHHE TEIUIOBOrO OaaHca
P hitps://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. INEKTPUIECKUn
45 3aps. JIBa BUIa dJIEKTPUIECKUX bubmorexa HOK
P p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))JI MPOBOIHUKHA 3a1j§H bubnnorexa [IOK
YTPOBOMFHIH. hitps://m.edsoo.ru/ff0c6bee
COXpaHEHUS AJIEKTPUUIECKOTO 3apsia
BzaumoperictBue 3apsioB. 3aKoH
47 Kymona. TouedHnIl di1eKTpUdeCcKuil bubnmorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX TOJIeH. JInHmn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubmmorexa OK
' tait. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
P P bubmmoteka IIOK
50 AJIIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo0.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTb
.. Bbubnnorexa IHIOK
51 OnekTpoéMkocTh. KoHniencarop 1

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72¢c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
paborta «M3yueHnue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne D/1C ncrounuka Toka u
€r0 BHYTPEHHETO COTIPOTHBIICHUS

PesepsHsiit ypok. KonTponbHast
pabota o Teme "DIeKTpoANHAMHUKA"

0.5

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7410

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccuiickast mpoBepoYHast
pabora

60

61

62

O06o0mmarmui ypox
«ONeKTpoAUHAMUKAY /
Bcepoccuiickast mpoBepouHas pabota

DJIeKTpOHHAas IPOBOUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

63

[TonynpoBoaHUKH, UX COOCTBEHHAS
U TIpUMECHasi IPOBOAUMOCTb.
CaoiicTBa p—n-nepexoja.
[TomrynpoBOIHUKOBBIE TPUOOPHI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUUECKUH TOK B pacTBOpPax U
paciiaBax 3JEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DneKTponau3

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSITeTLHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Monnus. [Inazma

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumenenue. [1paBuna TexHukn
0€30MacHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

KonTtponpHas pabora o Teme

67 «Onektpocraruka. [TocTosHHbBIN | bubmmoreka [JOK
3NEeKTpUYeCcKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CPEeaax»

68 PesepBHeiit ypok. O0o0marommmii 1 bubmmoreka [JOK
ypok 1o reMaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JIE-H Tewa ypoxa Bcero Kontpoakueie — Ipaxruecikue fl[:yT:EHI/Iﬂ :)Ig[?al;?)i:fenbﬂme
padoThI padoThI pecypen
[TocTOsIHHBIE MArHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarnuTtHoO€e 1oJie TPOBOJIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MarHUTHOTO T0JIS KaTyILIKH C 1 1 Bubnmorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa | 1 bubnnorexka [JOK
«HccnenoBanue neMcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apSKEHHYIO ) bubnnorexka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DNeKTpOMarHuTHas WHIYKITHS. |

IToTok BekTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuud. DJ1C uaaykiun. 3akoH
3JICKTPOMArHUTHOW WHIYKITUN
®dapanes

JlaboparopHas paboTa
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MarHUTHOTO TOJISL KAaTYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHIL,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok « MarHutTHoe
noJie. DJIEeKTpOMarHuTHast
I/IHJIYKIII/ISI»

KonTponbHas pabota mo Teme
«MaramTHOE TI0JIe.
3J'I€KTpOMaFHI/ITHa$[ I/IH}I}’KIII/ISI»

CBOOOIHBIE MEXaHHYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
Heproa MajbiX KojieOaHui rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIit KOHTYD.
CB0OOTHBIC IIEKTPOMArHUTHBIC
KoJicOaHHs B MICATbHOM
KoJicOaTeIbHOM KOHTYpE. AHATIOTHS
MEXTy MEXaHHUCCKUMH U
SJICKTPOMAarHuTHBIMH KOJIe0aHUsIMU

®opmyina Tomcona. 3akoH

COXpaHCHHUA DHEPTHUHN B NACAIIBHOM
KoJIe0aTEIbHOM KOHTYPC

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusx. By 1eHHbIC
MeXaHUUYECKUE KojaeOaHMsl.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepeMeHHBIH TOK.
CuHycou1anbHbIN epeMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIIIUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTpoIiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 KynbTypa ucnonb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCTII;ppaCHpOCTpaI})ICHI/IFI u bubmmorexa LOK
https://m.edsoo.ru/ff0cca54

JUtMHa BOJIHBL. 1lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

” 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX

23 cBOMCTBA U cKOopocTh. [Ikana bubmmorexa LHOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 TeneBuaeHus. Pa3zButue cpencts
cBs3u. Pagnonokanus

75 KonTponbnas padora «Konedanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
IIpssMonuHENHOE pacIpoCTpaHEHUE

2% CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbI

27 oTpakeHusd ceta. [loctpoenue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHH B IUIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
)% BHYTpPEHHEE OTPA’KEHUE. bubmumoreka [IOK
[IpenenbHbIi yrosa noJHOro https://m.edsoo.ru/ff0cd 76
BHYTPEHHEI0 OTPaXKEHUs
29 JlaboparopHas pabota «3mepenue bubnnoreka [HOK
MOKAa3aTeIs TPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B TuH3e. PopMysia TOHKOU JIMH3BI. bubmmorexa [JOK
https://m.edsoo.ru/ff0cddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnas pabota
31 «Hccnenosanue cBOMCTB
U300pa’keHN B JTMH3aX»
Hucnepcus cBeta. Cll0KHBIN COCTaB
1 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroneHue nucnepcuu
CBETa»
1 Wurepdepenuus creta. Judpaxnus bubnuoreka [IOK
cBeta. /ludpaknuonHas pemeérka https://m.edsoo.ru/ff0ced22
14 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCJIOBHSI UX 06€3011acHOTO
IPUMEHEHHUS
16 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynartel cienuanbHOM TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmmorexa [TOK
AAHOBP ' s https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
OHeprusi U UMITyJIbC
18 PENIATUBUCTCKOMN YacTullbl. CBs3b bubnnoreka [HOK
MAaCCBhI C SHEPTUEU U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.
39 OCHOBEI celIHaJIbHON TEOPHUH Bubmorexa ITOK
P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIILHOCTH
40 ®oronbl. Popmyia [1nanka. bubnnorexa [HJOK
DHeprus U UMNIyiasc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIE0BAaHNE Eu6 [TOK
nonnoTexa
41 otodddekra. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema Bubmmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» poroapdexra
Hasnenue cera. OnwiThl [1. H.
43 JlebeneBa. XuMHYECKOE NEUCTBUE bubmnorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTaa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Perenne 3aga4 1mo reMe «IJIEMEHTHI

bubmuoreka [JOK

45 KBaHTOBOM ONTHUKN https://m.edsoo.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro o- bubmmoreia LIOK

https://m.edsoo.ru/ff0d091a
yactull. [[1anerapuas Mozenb aroma
bu6mmoreka [IOK

47 Hoctynarsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noriouieHue GOTOHOB

43 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS dHEPTrUH Ha Apyroi. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBbIE cBoiicTBa yacTull. BosHbI

49 ne bpoiura. KopryckynsapHo- bubnuorexa [IOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnmnorexa [JOK
OIIPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3ny4yeHus. Bousinue
PaAMOAKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 W3oronsl. Anbda-pacmar. bubnmuorexa [JOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-uznyuenue

53 DHeprus CBsI3 HyKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6ieMbl, TEPCIIEKTUBBI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

56

DnieMeHTapHble YacTullbl. OTKpPHITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX

yactull. Kpyribliii cton 1
«DynaameHTaIbHbIC

B3aumojeiicTeus. EquHcTBO

bu3nYECKO KapTUHBI MUPaY

3T3,HI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMUU. B
3B&3mHOTO HeOa. Co3Be3aus, ipKre
3BE3/1bI, INTAHETHI, UX BUAUMOE
newxkenne. ConHeynas cucreMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IbI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEe
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
spoymronri CoHIIA U 3BE3

58

Mnineunsiii [IyTe — Hama
I"amakTuka. [lonoxenue u nBUXKEHUE
Comnnna B N'amaktuke. ['anakTuky.
YEpHble ABIPHI B s1pax rajJakTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITyUYeHUE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHnTtpoisbHas pabota «DJIeMEeHTHI
ACTPOHOMHMH U aCTPOPUIUKI

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax esaTeIbHOCTH
YyeJloBeKa

O6o6maromuii ypok. Pois 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(GbopMHpOBaHUU MPEACTABICHUHN O
¢du3nueckoil kapTrHE MHUpa

O6o06matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAY4HBIX
IpeCTaBICHUN O IPUPOE
PeszepBHBIil ypok. MarautHoOe 1oste.
DNEeKTpOMarHUTHASE WHYKITHS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIielIMaIbHON TEOPUH 1
OTHOCUTEJILHOCTHU
Pese 1 ypok. KBanToBa. 3HKa.
68 QHGI\I/I):;;zI};iT OHsMI;TH ];1 o 1 Eubmorexa ITOK
P https://m.edsoo.ru/f0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

HPOI'PAMMBI
10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI 00pPa30BaTeIbHOI MPOrpaMMbI CPeIHEro
0011ero oopa3oBaHus

10.1

10.2

10.3

JleMOHCTpHUpOBaTh HA MMPUMEPAX POIb U MECTO (PU3UKH B (POPMUPOBAHUN COBPEMEHHON HAYYHOW KapTHUHBI MUDA, B

Pa3sBUTHH COBpeMCHHOﬁ TCXHHUKHU U TeXHOHOFHﬁ, B HpaKTH‘leCKOﬁ ACATCIIBHOCTH J'II-OI[GI71

YuuTHIBAThH Ir'paHHUIIbI IPUMCHCHU S N3YYCHHBIX (1)I/I3I/I‘IGCKI/IX MOJICIICH: MaTCpHuaJibHasg TOYKa, MHECpUUAJIbHAA CUCTCMa
OTC‘léTa, a0COJIIOTHO TBépI{OG TCJIO, HHG&HLHLIﬁ ra3; Moaciii CTpOCHHA Ira3oB, JKUJKOCTEH U TBépI[bIX TCII, TOYCYHBIN

AIIEKTPUYECKHUH 3apsi]l — IPU pelIeHUH (PU3NUECKUX 3a7au

Pacno3naBaTh ¢uznueckue sBieHUs (Mporecchl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO -
KMHETMYECKOW TEOpUU CTPOCHMSI BEIIECTBAa M DJIEKTPOAMHAMUKU: DPABHOMEPHOE U PAaBHOYCKOPEHHOE
NpsIMOJINHEWHOE JIBUKEHUE, CBOOOJAHOE MaJIeHNe Tell, IBUKEHUE 110 OKPY>KHOCTH, WHEPIIUs, B3aUMOICHCTBUE TE;
b dy3us, 6GpOyHOBCKOE IBUKEHHE, CTPOCHUE KUAKOCTEN U TBEPBIX TEJl, U3MEHEHHE 00bEMa Tell IPU HarpeBaHUU
(oxJaXk/1eHUH), TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHJEHCAalMs, IUIaBJIEHUE, KpUCTAIIU3alus, KUIEHHE,
BJIQXXKHOCTb BO3/yXa, MOBBIIICHUE AABJIEHUS Tra3a NpPU €ro HarpeBaHUM B 3aKPHITOM COCYJE€, CBSI3b MEXKIY

napaMeTpamMu COCTOSAHUA I'a3a B U30IPOoLECCax; JICKTpU3alrs TCII, B3aUMOJICHICTBUE 3apAaa0B

10.4

OnuceiBaTh MEXaHHYECKOE JABVOKCHUC, HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IC BCJIMYHHBI: KOOpJAWHATaA, IyTh, MNEPEMCIICHUC,
CKOpPOCTh, YCKOPCHHC, MacCCa TCJjla, CHJId, HUMITYJILC TCJId, KHHCTHYCCKAA OSHCPTHA, MNOTCHUOHUAJIbHAA DJSHCPIUs,
MCXaHHUYCCKaAa paGOTa, MCXAaHHUYCCKass MOIIHOCTL, IpPHU ONHCAHHWU MPABUIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II71 CMBICJI
HCIIOJIB3YEMBIX BCJIMYHUH, UX 0003HAYEHUS U CAWMHNIbI, HAXOJAHUTDH (bOpMy.TH)I, CBA3BIBAIOIIUEC JAHHYIO (1)H3PI"IeCKy}0

BCJIIMYMHY C APYTUMH BECINYNHAMU




10.5

10.6

10.7

10.8

OnuceiBaTh M3yYEHHBIE TEIUIOBbIE CBOWCTBA TEJl M TEIUIOBBIE SBJICHMS, HCIOIb3YS (PU3NYECKHE BEIMYUHBL:
JlaBJICHME Tras3a, TeMmIeparypa, CpedHss KUHETHYECKas DJHEprus XaoTHYECKOIO0 JBHKECHHUS MOJIEKYII,
CpeIHEKBaIpaTUYHasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSA dHEPrusi, paboTra ra3a, KodQpuIueHt
IIOJIE3HOTO JI€HCTBUS TEIUIOBOTO JBUTaTels; IMpPU ONUCAHUM IPABUIBHO TPAaKTOBaTh (PU3UYECKUH CMBICH
UCIOJIb3YEMBbIX BEJIMUYNH, UX 0003HAYEHUS U €AMHHULbI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO (U3UUYECKYIO

BCIIMUUHY C APYTUMHU BCIINYHHAM

OnuceiBaTh M3y4YEHHBIE SJIEKTPUUYECKUE CBOMCTBA BEIECTBA W JJIEKTPUUECKHUE SIBJICHUS (TMPOIECCHI), MUCIOJIb3YsI
(du3nYecKue BETUYUHBI: DJIEKTPUUECKHUI 3apsifl, JIEKTPUUECKOE IMOJe, HAMPSHKEHHOCTD MOJIs, TOTEHINAN, PA3HOCTh
MOTEHIIMAJIOB; PU ONKUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKUI CMBICI HCIIONIb3yEMbIX BETUYHH, UX 0003HAUCHUS

" CAJUHUIIBI; YKA3bIBATH (1)OpMy.]'IBI, CBA3BbIBAOIINC JAHHYIO (1)H31/I‘leCKy}O BCJIIMYUHY C APYTUMH BCIMYNHAMU

AHATM3UPOBATh GUZNYECKUE MPOIIECCHI U SABIICHUS, UCTIOIB3Ys (PU3NUYECKUE 3aKOHBI U IPUHIIUIIBI: 3aKOH BCEMUPHOTO
Tarorenus, I, II u I 3axonbr HproTOHA, 3aKOH COXpaHEHHSI MEXAaHUUYECKOM YHEPIUM, 3aKOH COXPAHEHMS UMIIYJIbCA,
MPUHIIUN CYNEPHO3ULIMHI CUJI, IPUHIIUI PAaBHOIIPABHS HHEPUHUAIBHBIX CUCTEM OTCUETA; MOJICKYJISIPHO-KMHETUYECKYIO
TEOPHUIO CTPOEHHUS BEIIECTBA, T'A30BbIE 3aKOHBI, CBSI3b CPEAHEN KUHETUYECKOW SHEPTUHU TEIJIOBOTO ABUKEHHS MOJIEKY T
¢ abCONIOTHON TeMIepaTypoil, MEePBbIi 3aKOH TEPMOJUHAMUKHU; 3aKOH COXpPAHEHHs DJIEKTPHUUECKOTo 3apsija, 3aKOH
Kynona; mpu 3TOM paziuuaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTHMUECKOE€ BBIPAXXKEHHE M YCIOBHS

(rpaHuLIbl, 06J1ACTH) TPUMEHUMOCTH

OOBSICHIATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOMICTB; pa3inyarh yCJIOBUS HUX

0€30I1aCHOTO MCITOJIE30BAHUS B IMOBCEAHEBHOM KH3HU

10.9

BBINOMHATE 3KCIIEPUMEHTHI 110 MCCIEI0BAaHUIO (U3UUYECKUX SBJIEHUI U MPOIECCOB C MCIOJIB30BAaHUEM MPSAMBIX U
KOCBEHHBIX H3MEpeHuil; mpu 3ToM (opMynHpoBaTh NpodieMy (3ahady) U TUIOTE3Y Y4eOHOro 3KCIEPHUMEHTa,

CO6I/IpaTB YCTAHOBKY U3 NMPCAJIOKCHHOT'O o60py11013aH1/151, MMPpOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTL BBIBOJbI

10.10

OCYU.[CCTBJ'ISITB MMPpAMBIC 1 KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYHNH, IIPpHU 3TOM BBI6I/IpaTB ONTUMAJILHBIN CITOCO0

HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHU HOFpGIJ.IHOCTCfI I/ISMCpCHI/Iﬁ




10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (U3NYECKHUMH BEJIMYMHAMH C HCIOJIb30BAHUEM MPSMBIX U3MEPEHUH; MPU 3TOM
KOHCTPYUPOBATh yCTAaHOBKY, (PUKCHUPOBATH PE3YJIbTATHI MOTYYCHHONW 3aBHCHUMOCTH (U3WYCCKUX BEIUYHH B BUJC

Ta6J'II/II_[ u I‘pa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YJIbTaTaM HUCCICAOBaHUA

10.12

10.13

Cobmronate mpaBmiia 0€30MAaCHOTO TpyJa MPH MPOBEACHUU HCCICIOBAHUN B paMKax ydeOHOTO SKCIIEpPUMEHTa,
y4e0HO-UCCIIEIOBATEIbCKOM M IMPOEKTHOM JIEATEJBHOCTH C HCIOJIb30BAaHUEM HW3MEPUTENIbHBIX YCTPOWUCTB U

1ab60paToOpHOro 000pyA0BaHUS

Pemiate pacu€rHble 3a1auul ¢ IBHO 3aJaHHOH (hPU3NYECKON MOJIENbIO, UCTIOB3YS (Pr3HUYecKHe 3aKOHbI U IPUHLIUIIBL; HA
OCHOBE aHajM3a YCJOBHUSA 3aJlaud BbHIOMpaTh (PU3MUYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BETUYUHBI U (POPMYJIBI,
HeoOX0ouMbIe JUIsl €€ peleHus], IPOBOAUTh pacu€Thl U OLICHUBATh PEAJIBLHOCTh MOTYYEHHOIO 3HaUEHUs (PU3NUECKON

BCJIMYHHBI

10.14

Pemate kauecTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKJICHHUI C OMOPOM Ha

HN3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/IIIGCKI/IC SIBJICHUA

10.15

10.16

10.17

Wcnonb3oBath mpu pemieHUH ydeOHBIX 3a7ad COBPEMEHHblE HH(OpPMalMOHHBbIE TEXHOJOIMU JUIsl TIOMCKa,
CTPYKTYPHUPOBAHUS, HHTEPIPETAIMK U MPEJCTaBIeHNUs Y4eOHOW M HAyYHO-TOMYJIPHOM MHPOpPMAaLUK, MOTYyYEeHHOH
U3 PA3IUYHBIX HICTOUHUKOB; KPUTHUECKH aHATM3HPOBATH MOIYYaeMy0 HH(POpMAIUIO

[TpuBoANTE mpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE
IIPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOpEeTHUECKUE 3HaHMA MO (DU3MKe B MOBCEJHEBHOM JKM3HU A oOecrieyeHus 0e30macHOCTH Ipu
oOpaileHun ¢ npubopaMu M TEXHUYECKUMHU YCTPOMCTBaMH, AJIi COXPAaHEHHUS 370pPOBbSl U COONIIOJIEHUS HOPM

9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKarollen cpesie

10.18

PabGorath B TpyIine ¢ BHIMOJHEHHUEM PA3TUIHBIX COMMMAIBHBIX POJICH, TUTAHUPOBATH PAabOTy TPYNIIBI, palliOHATBEHO
pacrpenensaTb 0053aHHOCTH M TUIAHUPOBATh JICATEILHOCTh B HECTAHJAAPTHBIX CUTYyaIUsAX, aJ€KBaTHO OIICHUBATH

BKJIa[l KaKA0TI'0 U3 YUYACTHUKOB I'pYHIIBI B PpCHICHUC paCCManHBaCMOﬁ Hp06JICMBI




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI POrPaMMbl CpeIHEro
001rero ooOpazoBaHus

11.1

11.2

11.3

11.4

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (PU3UKHU B (HOPMHUPOBAHMH COBPEMEHHON HAYYHON KapTHHBI MUPA, B
pPa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTMH, B TPAKTUYECKOU AEATEIBHOCTH JIOJIEH, IETOCTHOCTh U €UHCTBO

buznuecKoil KapTUHBI MHUpa

YuuTHIBaThH T'paHULIbI IPUMCHCHUA U3YUYCHHBIX (I)I/I?»I/I‘ICCKI/IX MOHeHeﬁI TOYECYHBIN BHGKTpI/I‘leCKI/Iﬁ 3apsai, AACpHas

MOZCIIb aTOMAa, HYKJIOHHAsI MOACJIb aTOMHOTO sApa IIPpU pCHICHUN (bHSH‘leCKHX 3aJa4

PacrniosnaBath (usuueckue siBieHUs (IPOIECChI) W OOBSCHATH MX HA OCHOBE 3aKOHOB OJJICKTPOJWHAMHKH W
KBaHTOBOH (DPM3UKU: DIIEKTPUYECKas POBOJAUMOCTD, TEINIOBOE, CBETOBOE, XUMUUECKOE, MATHUTHOE JCHCTBUS TOKA,
B3aMMOJICHCTBHE MAarHUTOB, YJICKTPOMArHUTHAS WHIYKIUS, IEHCTBUE MAarHUTHOTO TIOJIST HA TIPOBOJHHUK C TOKOM H
JBYKYIUNCS 3apsjl, JJICKTPOMArHUTHBIC KOJeOaHWUsS ¥ BOJHBI, MNPSMOJIUHEHHOE pAaCIpOCTPAaHCHHUE CBETA,
OTpakeHHe, TperoMyeHue, UHTepdepeHus, aAudpakuus U TONIpU3alUsg CBeTa, MAUCIEPCHS  CBeETa,
dorornekrpudeckuii 3pdext (poroddPdexT), cBeToBOE NaBICHHE, BOSHUKHOBEHHE JTHHEHUYATOro CIEKTpa aroma

BOOOpOJa, CCTCCTBCHHAA U UCKYCCTBCHHAA PaIUOAKTHBHOCTD

OnuceiBaTh H3Y4YEHHBIE CBOMCTBA BeELIECTBA (DJIEKTPUUECKHE, MAarHUTHBIE, ONTUYECKUE, DIEKTPHUUYECKYIO
IIPOBOAMMOCTh PA3JIMYHbBIX CPEN) U DJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLECCHI), UCTIONIb3YSl (PU3NYECKUE BETUUNHBIL:
NIEKTPUYECKUI 3apsall, cuja TOKa, 3JIEKTPUYECKOE HAINPSIKEHHE, DIIEKTPUUYECKOE CONPOTHUBIIEHUE, Pa3HOCTD
norenimainos, IJC, pabota Toka, MHIYKIMs MarHUTHOTO MoJis, cuia Ammepa, cuia JlopeHna, HHIYKTUBHOCTh
KaTYyILIKH, JHEPTHsI DJIEKTPUYECKOT0 1 MArHUTHOTO IOJIEH, IEPHOJ] U YacTOTa KoJiebaHUi B KojebaTeIbHOM KOHTYPE,
3apsJ M CUJla TOKa B TIPOIECCE TapMOHUYECKUX 3JEKTPOMAarHUTHBIX KojeOaHul, (OKYyCHOE pacCTOSHHE U

ONTHYCCKAadA CHJIa JIMH3bI; IPU ONNMCAHWUU MIPABUIIBHO TPAKTOBATH (I)I/I3I/I‘-IGCKI/II\/'I CMBICJI UCITIOJIB3YCMbBIX BCIUYHH, UX



11.5

11.6

0003Ha4YeHHs] M €IUHUILIBI, YKa3blBaThb (OPMYIIbI, CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYIO BEIUYHMHY C IAPYTHUMHU

BCJIMYHUHaAMU

OnuceiBaTh HM3yYEHHBIE KBAHTOBBIC SBJICHHUS M IPOLECCHI, HCIONB3Yys (U3MUECKHE BEIUYMHBI: CKOPOCTDH
9JIGKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPTUS M MMITYJIbC (OTOHA, MEPUO]I MOJIypaciajia,
SHEpPrus CBA3M aTOMHBIX S7ep; NPH ONHUCAHUM IPABUIBHO TPAKTOBaThb (U3NYECKUH CMBICI HCIIOJIb3YEMBIX
BEJIMYUH, UX 0003HAYEHUS U €AMHHULIBI, YKa3bIBaTh (POPMYJIbI, CBSA3bIBAIOIIME JAHHYIO (U3NYECKYIO BEJIUUYMHY C

APYTUMH BCIIMYMHAMUA, BEIYHUCIIATH 3HAYCHUC (1)I/I3I/I‘IGCKOI>'I BCINYHUHBI

AHanu3upoBath (hU3MUECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (DU3MUECKHe 3aKOHBI M MPHUHIMILL: 3aKkoH Owma,
3aKOHbBI IIOCJIEI0BATENbHOIO U MapajuIeIbHOTO COEAMHEHMsI NPOBOJHUKOB, 3akoH Jlxoyns — JleHua, 3akoH
AJIIEKTPOMATHUTHON WHTYKIIUH, 3aKOH MPSAMOJIUHEHHOTO PaCpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI
MPEeNOMIICHUSI CBETa, ypaBHeHUe DiHIITelHa 11 PoTodPdeKTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXpPaHEHUs
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUUECKOTro 3apsijia, 3aKOH COXpaHEHHs MacCOBOrO 4YMcia, mocTynarsl bopa,
3aKOH PaJMOaKTUBHOIO paciaja; Mpyu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MaTeMaTUYECKOe

BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTHU

11.7

Onpenens[TL HampaBJICHUEC BCKTOPAa MHAYKIHWHW MAarHuTHOI'O ITOJIA INPOBOAHHWKA C TOKOM, CHJIbI AMnepa 1 CHJIbI

Jlopenua

11.8

Ctpouth 1 onuckiBaTh U300pa’keHUE, CO3aBAEMOE MIJIOCKUM 3€pKaIOM, TOHKOW JIMH30M

11.9

BBINONHATE AKCIEPUMEHTHI 110 MCCIEA0BaHNI0 (PU3NUECKUX SBJICHUM U MPOLECCOB C MCIOJb30BaHUEM MPSIMbIX U
KOCBEHHBIX M3MEpEHUi; mpu 3ToM (opMynHpoBaTh npobiieMy (3ajady) UM TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA,

CO6I/IpaTB YCTAHOBKY U3 MPCAJIOKCHHOT'O o60py11013aH1/151, MMPpOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTL BBIBO/JbI

11.10

OCYU.[GCTBJ'ISITB MMPAMBIC 1 KOCBCHHBIC U3MCPCHUS (bI/ISI/ILICCKI/IX BCJIMYUH; IIPU 5TOM BBI6I/IpaTB ONTUMAJIBHBIH CIIOCOO

HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHU HOFpCHlHOCTCﬁ I/ISMCpCHI/Iﬁ




11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C KCIOJB30BAaHHUEM TMPSAMBIX HU3MEPEHHH; MpU 3ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTATHI MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BHJIC

Ta6J'II/II_[ u I‘pa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YJIbTaTaM HUCCICAOBaHUA

11.12

11.13

CobmoaTh paBuiia 6€301acHOT0 TpyJa MpPU MPOBEIEHUU UCCIETOBAaHUI B paMKaxX y4eOHOTO 3KCIEPHUMEHTa,
y4eOHO-UCCIeA0BATENbCKON U MPOEKTHOM JAESITENIbHOCTH C HMCHOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB H

1abopaTopHOro 000pya0BaHUS

Pemate pacuéTHble 3a1a4M ¢ SBHO 3a/laHHON (PU3UYECKOM MOIENbIO, UCHOB3Ys (PU3HUECcKre 3aKOHBI U IIPUHIIMIIBI;
Ha OCHOBE aHaJIM3a yCJIOBUSI 3a71auyl BEIOMPATh (PU3MUYECKYIO MOIEIb, BBIIENIATh (PU3HUECKUE BETUYHHBI U (POPMYIIBI,
HEOOXOIMMBIE TS €€ PEeIICHHS, TIPOBOANTH PACUETHI M OLIEHUBATh PEATHbHOCTh MOJTYYCHHOTO 3HAYCHUS (PU3HUECKON

BCJIMYHHBI

11.14

PemaTte kauecTBEHHBIE 3a]a4K: BBICTPAUBATH JOTMYECKA HEMIPOTUBOPEUUBYIO LIEMIOYKY PACCYKAECHUN C OITOPOM Ha

HN3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/IIIGCKI/IC SIBJICHUA

11.15

11.16

11.17

11.18

Wcnonp3oBath npu pemieHUM Y4YeOHBIX 3a/Jad COBpEMEHHble HH(OPMALMOHHBIE TEXHOJOTHMM JJsi IOMCKa,
CTPYKTYPHUPOBAHUS, UHTEPIPETALIMU U TPEICTABICHNUS yU4eOHOM U HayYHO-TIOMYJIIPHOI HH(pOpMAIUH, TOTyYEeHHON
U3 PA3IUYHBIX HICTOUHUKOB; KPUTHUECKH aHATM3HPOBATH MOIYYaeMy0 HH(POpMAIUIO

OOBSICHATH IPUHLUIIBI IEHCTBUS MAILIMH, TPHOOPOB ¥ TEXHUYECKUX YCTPOICTB; pa3anyaTh yCIOBUS UX O€30I1aCHOTO
MCIIOJIb30BaHUs B IOBCETHEBHOM JKNU3HU

[TpuBOANTE MpUMEPHI BKJIAZA POCCHUICKUX U 3apyOeXHbIX yU€HBIX-(DU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE
IIPOLIECCOB OKPY’KAIOILIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUI

Hcnonp3oBaTh TeopeTUYeCcKHe 3HAHUS MO (U3UKE B MOBCETHEBHOM KM3HM JUIsl oOecredeHus: 6e30MacHOCTH MpU
oOpailleHun ¢ npubopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAaHEHHUsS 3/I0pPOBbS U COOJIIOJIEHUS HOPM

9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKarollen cpesie



PaGoTath B rpyIime ¢ BBINOJHEHHEM Pa3IMYHBIX COIUAIBHBIX POJICH, MIIAHUPOBATh PabOTy TPYIIIbI, PallHOHAIBLHO
11.19 pacrpenensaTh 00SI3aHHOCTH ¥ TUTAHUPOBATH JISATEIbHOCTh B HECTAHIAPTHBIX CUTYAITUSIX, aJICKBATHO OI[CHUBATH BKJIA]I

KaXJIOTO U3 YYACTHUKOB TPYIIIHI B PEHICHUE PACCMATPUBACMOM MPOOIIEMBI



HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon
pa3neia

Kox
NpoBEPsSIEMOro
3JIeMEHTA

1.1

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHN A

®duzuka — HayKa O IIpuponac. Hay‘lHLIC MCTOABI [IO3HAHUA OKPYKAKOLICTO MUPA. Ponp OKCIICPUMCHTA U

TEOPHH B MIPOIIECCE MO3HAHMS IPUPOJIBI. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanue (pu3MUECKUX sIBIEHUH M mpoueccoB. HayuHsle runores3sl. du3nueckue 3aKOHbI U
Teopuu. ['paHuIBl TPUMEHUMOCTH (PuU3MYeckuX 3akoHOB. IlpunHuun coorBercTBUsA. Poib M MecTo
¢u3uku B (HOPMHPOBAHUU COBPEMEHHOH Hay4dHOH KapTHHBI MHpa, B MPAKTUYECKON NEATEIHbHOCTH

Jonen

MEXAHUKA

KMHEMATHKA

2.1

2.1.1

Mexannueckoe aBHkeHHE. OTHOCHTEIBHOCTh MEXaHHMYecKoro BikeHus. Cuctema oTcyéTa.
Tpaexropus

[Tepemenienne, CKOpPOCTh (CpemHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOPEHHE MaTepHalbHOU

TOYKH, UX MPOEKIMHU Ha OCH CUCTEMBI KoopauHaT. Clio)keHre IEpeMEIeHUH U CII0KEeHHE CKOpOoCcTel

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE IBHXeHHe. ['paduku 3aBUCHMOCTH KOOpPIUHAT,

CKOPOCTH, YCKOPCHUS, ITYTH U ICPEMCILICHU A MaTepI/IaJILHOfI TOYKH OT BPpEMCHHA




2.14 CBoOojHOE majieHne. Y CKopeHrue CBOOOTHOTO A ACHUS
215 Kpuonunerinoe nBuxkeHne. PaBHOMEpHOE JBHKEHUE MAaTEPUATIbHONW TOUKH 10 OKPYKHOCTH. YTJI0Bas
o CKOpOCTb, JIMHEWHAas cKopocTh. [lepuon u yacrora. LleHTpoCcTpeMUTENBHOE YCKOPEHUE
2.1.6 TexHuueckue yCTpomcTBa: CIUIOMETP, ABUKEHUE CHAPSAI0B, LICITHBIE U PEMEHHBIE NIepeaadyn
[TpakTueckue paboThl. M3mMepeHne MrHOBEHHOH CKOpocTH. VccinemoBaHuWe COOTHOIIGHUS MEXAY
517 NyTSMHM, TPOHJAEHHBIMM TEJIOM 3a IOCJIEAOBAaTENIbHbBIE paBHbIE IPOMEXKYTKM BPEMEHU IIpU
o PaBHOYCKOPEHHOM JIBM’)KEHHH C Ha4aJIbHOM CKOPOCTBIO, pAaBHOM HYIIO. M3yueHue nBM>KEeHHs 1IapuKa B
BA3KOM sxuaKocT. V3ydueHue qBuKeHus Teaa, OpOIIEeHHOTO TOPU30HTAIbHO
JUHAMUKA
2.2.1 ITpunnun otHocuTenbHOCTH ['amunes. [lepssiii 3akoH HeroToHa. MIHEepanbHble CHCTEMBI OTCUETA
222 Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui
2313 Bropoii 3akon HeroToHa /17151 MaTepuanbHOI TOUKM B MHepLUUanbHOM cucteme orcuéra (MCO). Tperuit
o 3akoH HploTOHA J171s1 MaTepHallbHbIX TOYEK
2.2.4 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocmuueckasi ckopocTs. Bec tena
)5 2.2.5 Cuna ynpyroctu. 3akon ['yka
. 026 Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuila TpeHus nokosi. Koapuuuent tpenus.
o Cuia conpoTUBIIEHNS NP IBHKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e
2.2.7 [TocTynaTtensHO€E U BpallaTeIbHOE JBI)KEHUE a0COIIOTHO TBEPIOTO Tea
2.2.8 MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaieHus. [nedo cunbl. YcnoBus paBHoBecus TBEpAoro tena B UCO
229 TexHuyeckue ycTpoicTBa: MOIUIUITHUKY, IBUKEHHE HCKYCCTBEHHBIX CITyTHUKOB
5210 [TpakTnueckue paboThl. M3yueHue nBukeHHs Opycka MO HAKJIOHHOW IJIOCKOCTH MOJ JE€WCTBUEM

HECKOJbKHMX cui. McciaemoBaHue 3aBUCHMOCTH CHII yYHOpyrocTtu, BO3HUKAIOIHUX B ,ue(bopMI/IpyeMoﬁ




MPYXUHE U pEe3UHOBOM oOpaslie, OT BeJIMUUHbI ux Aeopmanuu. VccnenoBanue ycioBuil paBHOBECHS

TBEPOrO TeJa, UMEIOIIETO OCh BPALICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

HMHy.]'IBC MaTCpHaHBHOﬁ TOYKH, CHUCTEMBI MATCpUAJIbHBIX TOYCK. HMHy.]'ILC CHJIbI U HU3MCECHCHHC

23.1
UMITyJIbCa Tella
232 3akoH coxpanenust ummnyibca B UCO. PeakTuBHOE ABM>KEHNE
233 Pabora cuibl
234 MouHoCTb CcuJIb
2.3.5 Kunernueckas sHeprus MaTepuaibHON TOYKU. TeopeMa 0 KWHETHUYECKON SHEPT U
2.3 36 [lorenuuanbHas odHeprus. [loTeHuManbHas »dHeEprusi ynpyro AeQOPMHUPOBAHHOW MPYKUHBI.
o [ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3eMIIU
)3 [ToreHnnanbHble U HENMOTEHUUANbHbIE CHIIbL. CBA3b pa0dOThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHUEM
37 MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM dHEPTUn
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHnuyecKue ycTpoNCTBa: ABM)KEHHUE PAKET, BOJOMET, KOIEpP, PY>KUHHBIN MHCTOJIET
5310 [TpakTnyeckue paboTsl. M3yueHue cBsi3u CKOpocTel Tesl MpH Heynpyrom yaape. VccrnenoBanue cBsizu
o paboThI CUIIBI C U3MEHEHHEM MEXaHUUECKON SHEPTUU Tela
3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH
3.1 311 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYeCKoi Teopuu. bpoyHoBckoe apmwxkenue. uddysus.

XapaKTep JABUXCHUA U BSaHMOHeﬁCTBHﬂ HacCTHll BEIICCTBa




3.2

MOI[CJ'II/I CTpOCHUA I'a30B, }I(I/I,Z[KOCTeﬁ nu TBép,Z[I)IX TeNl U 00BSICHEHHE CBOMCTB BCIIECTBA HA OCHOBE DTUX

3.1.2 .
Mojiesen

3.13 Macca mounekyn. KonndectBo BemectBa. [locrosunas ABoraapo

3.14 TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus

3.1.5 Moaens uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON TEOPUH UICATLHOIO Ta3a

116 AOcomoTHas TeMreparypa Kak Mepa CpeHeill KHHETUYECKOW SHEPTruu TEIIOBOTO JBHMKEHHUS YaCTHII
o ra3a. [lIkamna remnepatyp KenbBuna

3.1.7 VpaBuenue Knaneiipona — Menneneesa. 3akon JanbroHa

118 ["a3oBble 3aKkoHBI. M30mporiecchl B UealbHOM T'a3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMa,
o n30Xx0pa, n3odapa

3.1.9 TexHuveckue ycTpoicTBa: TepMOMETp, bapoMeTp

3110 [IpakTuueckue padoThl. MI3MepeHue Macchl BO3/lyXa B KJIIaCCHOM KoMHare. MccienoBanue 3aBUCUMOCTH
o MEXIy MapaMeTpaMu COCTOSIHUS pa3peKEHHOI0 ra3a

OCHOBbI TEPMOJIMHAMMUKNA

191 TepMmoaunamMuueckasi cucteMa. BHYTpeHHsISI HEpPrus TEPMOIMHAMHYECKON CHCTEMBI M CIIOCOOBI €&
o W3MEHEHUS

322 KonuyecTBo TemnoTsl u padbota. BHyTpeHHSsIs SHEPTUsI OJJHOATOMHOTO HUJI€aTbHOTO Ta3a

323 Buasl Temonepeaauu: TEMJIONPOBOJHOCTb, KOHBEKLHUS, U3JIydeHHE. TermnoéMKOCTh Tena. Y aenbHas
o TETIOEMKOCTH BelecTBa. Pacu€T KonmaecTBa TEIUIOTHI P TEIUIONepeayde

324 IlepBbIil 3akOH TepMOAMHAMUKH. [IpuMeHeHHe nepBOro 3akOHa TEPMOAMHAMUKHM K H30IPOIECCaM.

['paduueckas uHTEpIIpeTaIs padboThI ra3a




TenmoBrle MalTUHEL. HpI/IHHI/IHBI ,I[GﬁCTBHH TCIIJIOBBIX MallllH. Hp606pa3OBaHI/I$I OHEPIur B TCIIJIOBBIX

3.2.5 mammHax. Koaddumment nonesnoro aeiicrsus (nanee — KI1/) reruioBoit mammnsl. [uxn Kapho u ero

KILJ

Bropoii 3akoH TepMoauHaMukud. HeoOpaTMMOCTb MpoIeccoB B NHpupoie. TemsoBble BUTATEINH.
326 DKosoruyeckre npoodaeMbl TEIIOHEPTeTUKU
3.2.7 TexHuueckue yCcTpoicTBa: IBUraTelb BHyTPEHHETO CrOpaHusl, ObITOBOI XOJIOJMIBHUK, KOHAULIMOHED
3.2.8 [TpakTueckue paboThl. MI3Mepenue yaenbHOM TeIoEMKOCTH

AT'PEI'ATHBIE COCTOSAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanue u KoHzaeHcanus. McnapeHue W KureHHe. YelbHas TeIuloTa MapooOpa3oBaHUsL.
331 3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS OT JaBJICHUS
3.3.2 AOcComoTHas ¥ OTHOCUTEIbHAS BIAXXHOCTh BO3ayXa. HachlleHHblIi map

Teépaoe teno. Kpucrannuueckue u amopdHble Teaa. AHU3OTPOIUS CBOMCTB KpucTayuloB. JKuiakue

33 333 KkpucTaybl. CoBpeMEHHbIE MaTepHaIbl

334 [InaBnenue u kpuctauuzanus. Y aenbHas TerioTa miaasienus. Cyonumanus
3.3.5 YpaBHeHHE TEIIOBOTO OanaHca

TexHuuyeckue yCTpPONCTBA: TUTPOMETP U ICHUXPOMETP, KaJIOPUMETP, TEXHOJOTHMH IOJYy4YEeHHUS
336 COBPEMEHHBIX MaTEpUAJIOB, B TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. M3mepenne BIa)kHOCTH BO3/1yXa

4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
4.1 4.1.1 OnexTpu3zanus Tesl. DIeKTprUUecKuii 3apsa. J[Ba BUa aeKTpUUECKUX 3aps10B

4.1.2 IIpoBOTHUKY, TUBIIEKTPUKHU U MOJTYIPOBOJHUKH




4.13

3aKkoH COXpPAaHCHUS DJICKTPUUCCKOr'O 3apsaaa

4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona

415 Onektpuueckoe mnose. Hanpsok€HnocTs snextpuueckoro mnoiig. [lpunuun cynepnosunuu. Jlunum
o HANPSDKEHHOCTH AJIEKTPUYECKOTO MOJIS

4.1.6 Pa6ota cwit anexkrpocraruueckoro moJjs. [lorennuan. Pa3nocTs moTeHIManoB

4.1.7 [TpoBOAHMKY M TUAIIEKTPUKU B TOCTOSHHOM 3JIEKTPUYECKOM Mosie. JIudneKkTpruieckas IpOHULIAaeMOCTh

418 OnexTpoéMkocTh. KonnmeHncatop. DneKTpoEMKOCTh IIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO
o KOH/JIEHCATOpa

419 TexHuyeckue yCTPOMCTBA: 3IEKTPOCKOIN, AJIEKTPOMETP, AJIEKTPOCTATUYECKAas 3allUTa, 3a3eMJICHHE
o IIEKTPOTPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBINA IPHHTEP

4.1.10 [TpakTaeckue padboThl. I3MepeHue 3IeKTPOEMKOCTH KOHIEHCATOPa

[IOCTOSIHHBIN DJEKTPUYECKU TOK. TOKU B PA3JIMYHBIX CPEJAX

ey VYcnoBusi CyImiecTBOBaHUS TOCTOSHHOTO AJIEKTPUYECKOTo Toka. Mcrounumku Toka. Cuia ToKa.
o ITocTosiHHBIN TOK

422 Hanpspkenune. 3akon Oma 1 ygacTka Lienu

42 4223 DJIEKTPUUECKOE COMPOTUBIICHUE. Y JEIbHOE COIPOTUBIIEHUE BEILIECTBA
‘ 424 [TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TTPOBOTHUKOB

4.2.5 PaboTa snektpuueckoro Toka. 3akon Jlxoyns — Jlenma

4.2.6 MOIHOCTB 3IEKTPUIECKOTO TOKA

427 anekTpoBIKyIas cuia (nanee — DJIC) u BHyTpeHHEe CONMPOTUBIICHUE UCTOYHHKA TOKa. 3akoH OMma

JUTSI TIOJTHOM (3aMKHYTO) A7eKTpudecKkoil nenu. KopoTkoe 3amMblkaHue




BJ'ICKTpOHHaSI MMpOBOAUMOCTD TBépI[BIX METaJUIOB. 3aBHCHMOCTD CONMPOTUBJICHUA MCETAJIOB OT

428 Temneparypbl. CBEpXIIPOBOAUMOCTh
4.2.9 DJIEKTpUUYECKUI TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB
42.10 [TonynpoBonHuku. CoOCTBEHHass M NMpPUMECHas IMPOBOAUMOCTh IOJIyNpOBOAHUKOB. CBoiicTBa p-n
o nepexona. [loxynpoBoHIUKOBBIE TPHOOPHI
4.2.11 DNIEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINSL. DIIEKTPOIIU3
4212 OnexkTpuueckuil ToKk B razax. CaMOCTOSATENbHBIH U HECAMOCTOSITENbHBIN pa3pan. PasnnuHble TUIIbI
o CaMOoCTOsTeNIbHOTO pa3psaaa. Monnusd. Ilnazma
TexHuueckue ycTpoiicTa: aMmrnepMeTp, BOJIbTMETP, PEOCTaT, ICTOUHUKHU TOKa, 3JIEKTpOHArpeBaTeIbHbIe
4.2.13 npuOOpbI, 3IIEKTPOOCBETUTENIbHbIE NPUOOPBI, TEPMOMETP CONPOTHUBIICHHUS, BaKyyMHBIM aHO,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN 1O, TaJbBaHUKA
4514 [TpakTueckue paboThl. M3ydyeHne cMenmanHOro CoeIMHEHNS PE3UCTOPOB.
o N3mepenue D/]C uctouHrka Toka U €ro BHyTPEHHEro conpoTusieHus. Habmoaenue snekTpoinza
11 KITIACC
Kon
Konnposepsiemoro IIpoBepsiemblie 3JIeMEHTHI COEePKAHUS
pasnera 3JIeMEeHTa
4 OJIEKTPOAMMHAMUKA
MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S NHAYKIUA
3 4.3.1 ITocTossaaBIe MaruuTHl. B3anMonelcTBHE TOCTOSHHBIX MAarHUTOB




MaruuTtHoe mone. Bekrop MarHuTHOM uHaykiuu. [lpuHinun cynepno3uuuu. JIMHUKM MarHUTHOM

432 nHaykuu. KapTtuHa TuHUI MarHuTHOW MHAYKIMH I10JI1 IOCTOSSHHBIX MarHuTOB
MarsuTHO€E 1oJie IPOBOJHMKA ¢ TOKOM. KapTuHa JIMHUN MOJs AJMHHOIO MPSAMOrO IMPOBOJHHKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO IPOBOJIHMKA, KaTymku ¢ TokoM. OmnweiT Opcrena. B3aumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuiia AMniepa, €€ MOJlyJib ¥ HallpaBJICHHUE
Cuna JlopeHua, e€ Moayiab W HampaBlieHue. J[BH)KEHHE 3apspDKEeHHOW YacTHUIbl B OJTHOPOJHOM
433 MarHuTHOM none. Pa6ora cuisl Jlopenna
4.3.6 SIBneHue AIEKTPOMArHUTHON UHAYKIIUU
437 [ToTok BeKTOpa MAarHUTHOM MHIYKIIUU
438 O/J1C unaykuuu. 3aKOH 3IEKTPOMArHUTHOM MHAYKIuU Papanes
BuxpeBoe anexrpuueckoe mnoine. IC MHAYKIMM B IPOBOJHMKE, IBHKYIIEMCS IOCTYIATEIBHO B
439 OJIHOPO/IHOM MarHUTHOM I10JIe
4.3.10 [IpaBuso Jlenia
4.3.11 WNunyktuBHOCTE. SBNenne camonHaykuuu. 3/1C caMOuHy KU
4.3.12 DHeprus MarHUTHOTO TOJIS KaTYIIKU ¢ TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHnyecknue ycCTpONCTBA: IOCTOSIHHBIE MArHWTBI, SJIEKTPOMATHUTBI, 3JIEKTPOJBUIATENb, YCKOPUTEIH
43.14 AJIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS 11€Yb
4315 [IpakTuueckue pa®oThl. M3yueHne MarHUTHOTO MOJS KaTyUIKM ¢ TokoM. VccrmemoBaHue nencTBus

NMOCTOAHHOI'O MarouTa Ha paMKy € TOKOM. HccnenoBanue siBIeHUS DJICKTpoMar HUTHOM HHAYKOUU

KOJIEBAHUA 1 BOJIHBI




5.1

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

Konebarensnas cuctema. CBoboanbie koneOanus. ['apmonumyeckue konebGanus. Ilepmon, uactora,

> aMIIuTyna u (asza KonebaHuit
5.1.2 [IpyxuHHBIA MasITHUK. MaTeMaTHYeCKUN MasITHUK
YpaBHeHHe TapMOHUYECKUX KoeOanuil. KunemMaTtuueckoe u JMHAMUYECKOE ONHUCaHue KoJebaTeabHOro
>13 JIBUKEHUS
[IpeBpamienne >HEPTUM MpPU rapMOHUYECKUX KojeOaHusX. CBs3b aMIUIMTYIbl KOJEOAHUN HCXOTHOMN
>4 BEJIMYUHBI C aMIUTUTYAaMH KoJieOaHul e€ CKOPOCTU U yCKOPEHHS
Konebarenbublit koHTYp. CBOOOAHBIE 3IEKTPOMAarHUTHBIE KOJeOaHUS B UACATBLHOM KoJeOaTeIbHOM
>3 KOHTYpE. AHAJIOTHS MEXIy MEXaHUIECKUMU U 3JICKTPOMAarHUTHRIMU KoJieOanusimu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYpE
BoiHyxeHHble MexaHMuyeckue KoseOaHus. Pe3zonanc. Pe3onaHcHas KpuBas. BbIHyXIeHHBIE
>17 AJIEKTPOMArHUTHbIE KOJeOaHus.
5.1.8 [lepemennsblit Tok. CUHYyCOUJAIbHBIN IEPEMEHHBIN TOK.
5.1.9 MomHOCTh EPEMEHHOT0 TOKA. AMIUIUTYHOE U IEUCTBYIOIIEE 3HAUEHUE CUITBI TOKA U HATIPSKEHUS
Tpanchopmarop. IlponsBoacTso, nepeaaya u nNoTpedIeHNE EKTPUUECKON SHEPTUU. DKOJIOTHUECKHe
5.1.10 PUCKH TP TPOM3BOACTBE DJJIEKTPUUECKON »Hepruu. KynpTypa HCIOIB30BaHUS AJIEKTPOIHEPTUU B
IOBCETHEBHOMN KU3HU
5.1.11 Texaudeckue ycTpoicTBa: ceiicMorpad, dJeKTpUIECKUN 3BOHOK, IMHUU AJIEKTpoIiepeaq
[IpakTuyeckue paboTsl. VccnenoBanue 3aBUCMMOCTH INepHOJa MalIbIX KoleOaHWW rpy3a Ha HUTH OT
5.1.12 JUITMHBI HUTH W Macchl rpy3a. MccnemoBaHue MEPEeMEHHOr0 TOKAa B UEMH W3 IMOCIEA0BATEIbHO

COE€TUHEHHBIX KOHJACHCATOpa, KaTYIIKHU U PE3UCTOpa




MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuyeckue BOJIHBI, yclioBUs pacnpoctpaneHus. [lepuoa. CkopocTh pacnpoCTpaHEHHUS U JJIMHA

>21 BOJIHBI. [loniepeunsie U IPOAOIbHBIE BOJIHBI
5.2.2 NuTtepdepennus u nudpakums MEXaHUYECKUX BOJIH
523 3Byk. CxopocTb 3ByKa. [ pomKkocTh 3ByKa. Beicota Tona. TemOp 3Byka
DNEeKTPOMArHUTHHIE BOJIHBL. YCJIOBUS H3IIyYEHHUS AJIEKTPOMArHUTHBIX BONH. B3aumHas opueHTtanus
5o 224 BeKTOpOB E, B 1 v B 21IeKTpOMarHUTHON BOJIHE B BaKyyMe
' CBoiicTBa 9JIEKTPOMAarHUTHBIX BOJH: OTPAXKEHHWE, MPEJIOMIICHUE, TOIIpU3anus, IuPpaKius,
525 untepdepeniusi. CKOpOCTh MEKTPOMArHUTHBIX BOJH
5.2.6 [Ixana smeKTPOMarHUTHBIX BOJIH. [I[ppuMeHeHne 3JeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHuMnel  paavocBA3M W TeneBuAeHUs. Paauonokauus. OJIEKTPOMarHUTHOE — 3arpsi3HEHUE
327 OKpY KaroIlen cpeibl
TexHuyeckue ycTpoicTBa: My3bIKAIbHBIE WHCTPYMEHTHI, YIBTPa3BYKOBasl JIUAarHOCTUKA B TEXHHUKE U
>28 MEIUIIMHE, paiap, paIuonpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neup
OIITHUKA
5.3.1 [IpssMonuHeitHOE pacnpoCcTpaHEHHE CBETA B OJHOPOIHOM cpene. JIyu cBera
532 OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300paXkeH i B IIOCKOM 3epKaJie
> 533 [penomienue cBeTa. 3aKOHBI IPETIOMIIEHHS CBETa. AOCOIOTHBIN MMOKa3aTeNb MPETOMICHHUS
534 [lonnoe BHyTpeHHEE oTpaxkeHHe. [IpenenbHbIi yro NOJTHOTO BHYTPEHHETO OTPaKEHUS
535 Hucniepcus ceera. ClioxxHbIH coctaB Oenoro csera. L{er




C061/Ipa}01une N pacCCUBArOIIUC JIMH3BI. Tonkas nuH3a. (DOKYCHOC pacCToOAHUEC N ONTHUYCCKas CHJIa

5.3.6 TOHKOM JIMH3BL. [TocTpoeHre n300pakeHuii B COOMPAIONIUX U PACCEUBAIOIINX JTUH3aX. DopMysia TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIMH301
5.3.7 [Ipenensl IpUMEHUMOCTH T€OMETPUYECKON ONTUKHU
Wutepdepennus ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS HAOIIOIEHUSI MAKCUMYMOB U MUHUMYMOB
538 B UHTEPHEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HUCTOYHUKOB
Hudpakius csera. JudpakuuonHas pemérka. YciaoBue HaOMIOAEHUS TIJIaBHBIX MaKCUMYMOB IIpU
339 MaJeHUM MOHOXPOMAaTHYECKOI0 CBETa Ha JU(PPAKLIMOHHYIO PEIETKY
5.3.10 [Tonsipusanus ceeta
TexHuyeckue ycTpoicTBa: OUKH, Jyma, poToanmnapar, IpOEKIUOHHbIN anmnapaT, MUKPOCKOI, TE€JIECKOIL,
>34 BOJIOKOHHAs! ONTHKA, TU(PpaKIMOHHAs peIETKa, MOJIIPOU]
[IpakTrueckue padbotel. M3Mepenue nokazarens npenomieHus. MccnenoBanue CBOMCTB M300pakeHUN
>3.12 B IMH3ax. HabmoeHue nucnepcuu cBeta
BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH
I'paHunel NPUMEHMMOCTH  KIIACCMYECKOM MeXaHUKU. [locTynaTsl TEOpHMM OTHOCHTEIBHOCTH:
6 WHBAapUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIIMIT OTHOCUTEIBHOCTH DIHIITEHA
¢ 6.2 OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILlEHUE JITTUHBI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs13b Macchl C 3HEpPTrUen U UMITYJILCOM CBOOOAHON YaCTHUIIbl. DHEPIHsl OKOSI CBOOOIHOM YaCTHIIbI
7 KBAHTOBAA ®U3UKA
BJIEMEHTBEI KBAHTOBOU OIITUKH
B 7.1.1 ®otonsl. opmyina [Inanka cBsi3u HEpruu (HOTOHA € €ro YacTOTOH. DHEprus U UMIyJIbC (poToHA




7.1.2 OtkpsiTue u uccienoBanue poroaddexra. Onbitel A.I'. Cronerosa. 3akoHsl hoToddhdexTa
7.1.3 VYpasaenwne DitamreitHa st porodddexra. «KpacHas rpannma» dpororddexra
7.1.4 Jasnenue ceera. Onbitel I1.H. JIeOeneBa
7.1.5 XHUMUYECKOE JICHCTBUE CBETA
7.1.6 Texauueckue ycrpoiicTBa: POTOIIEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOAHO
CTPOEHUE ATOMA

Monens aroma Tomcona. OneiTel Pe3epdopaa o uccnenoBanuio ctpoeHus aroma. [lmanerapuas
721 MOJIeTIb aTOMa

[ocrynater bopa. Uznyyenne u nmornomnienrne GOTOHOB MPH MEPEXOJIE aTOMA C OJJHOTO YPOBHS SHEPTUU
722 Ha Apyroil. Bunel ciektpoB. CHeKTp ypOBHEH 3HEPrUH aToMa BOAOPOa

72 BonnoBbie cBoiictBa uactunl. Bonubl ne bpoitna. KopmyckymspHo-BomHoBoi nyanusm. dudpaxius
723 3JIEKTPOHOB HA KPUCTAIIIAX
7.2.4 CrioHTaHHOE M BBIHYKJIEHHOE U3TydyeHue. Y CTPOMCTBO U MPUHIIUII paboThI Jiazepa
7.2.5 TexHuyeckue ycTpoHCcTBa: CIEKTPAIbHBIA aHAINU3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [TpakTrueckue padoTsl. HabmrogeHue TMHENYaToro crnekrpa
ATOMHOE A/1PO

7.3.1 MeTob! HaOIIOICHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YacTHUI]

OTtkpbiTHEe paanoakTUBHOCTH. OmbIThl Pesepdopna 1mo oOmpeaeneHuio cocraBa pPaaMOaKTHBHOTO

7.3 7.3.2 m3nyyenusa. CpoiictBa anbda-, Oera-, ramMMma-uzilyueHus. BiusHHe paanoOaKTHUBHOCTH Ha >KHBBIE

OpTraHU3MBI

733 OTkpeiTHE TIpOoTOHA W HeWTpoHa. HykionHas mojnens siapa ['eitsenOepra — MBanenko. 3apsan spa.

MaccoBoe uncio sapa. M3oromnsl




Anbda-pacnaz. DJIEKTPOHHBIA W  TO3UTPOHHBIM  Oera-pacmajn. ['aMma-uziydeHue. 3akoH

734 PaJIMOAKTHBHOTO pachazia
7.3.5 DHeprus CBA3M HYKIOHOB B sifipe. SnepHble cuibl. JlepekT macchl siapa
7.3.6 Anepuble peakuuu. JleneHue u CUHTE3 sAep
SAnepubiii  peaktop. TepmosimepHslii cuHTe3. [IpoOaeMbl M TEPCHEKTHUBBI SIEPHON DHEPTETUKH.
737 DKOJIOTHYECKHUE aCEKTHI SACPHON YHEPTETUKHI
7.3.8 DneMeHTapHbie yacTulbl. OTKpbITHE TO3UTPOoHA. DyHIaMEHTaIbHBIE B3aUMOCHCTBUS
7.3.9 TexHudeckue ycTpoicTBa: J03uMeTp, kKamepa Bunbcona, siiepHblil peakTop, aToMHast 6om0a
7.3.10 [IpakTuueckue padbotsl. MccrnenoBanue TpekoB 4acTHIL (IO TOTOBBIM oTorpadusim)
DJIEMEHTHBI ACTPOOU3UKU
8.1 Bun 3Bé3anoro He6a. Co3Be3ausi, spKkue 3BE3/1bl, MIAHEThl, UX BUANMOE JABIKEHUE
Conneunas cucreMa. [lmanersl 3eMHON Tpynmbl. [ImaHETHI-TMTaHTBI U UX CIOYTHHUKH, KapJIHMKOBBIC
8.2 raHeTsl. Manbie Tena CoTHEYHOM CUCTEMBI
8.3 Comnre, potochepa u atmochepa. CoHeuHasi aKTUBHOCTh
8.4 Ucrounuk suepruu CoiHia u 3BE3]1
3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKU: Macca, CBETUMOCTb, PaJNyC, TEMIIEpATypa, UX B3aUMOCBS3b.
8.5 JlnarpaMMa «CHEKTpaJIbHbIM KIacC — CBETUMOCTbY. 3BE3/Ibl INIaBHOW MOCIIEI0BATEILHOCTH. 3aBUCUMOCTb
«Macca — CBETUMOCTBY IS 3BE3]1 T1aBHOM MOCIIEA0BATENILHOCTH
Buytpennee crpoenue 3B€31. COBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoMoIMK CoJHIa U
8.6 3BE3/1. DTaIbl JKU3HU 3BE3]1
87 Mneunsiii [1yTe — Hama [Manaktuka. CrniupanbsHas cTpykTypa ["anakTtuku, pacnpezenenue 3BE€31, raza u

neuId. 1loloXeHne u IBKEHNE COJ'IHI_[a B I'amaktuke. Ilnockas u C(I)epI/I‘-ICCKaSI MoJACUCTEMBI [ amakTuKu




8.8

8.9

8.10

Twunel ramakTuk. P A/IMOTI'aJIAaKTUKHW 1 KBa3aphbl. qépHHC ABIPHBI B A/IpaX IraJIaKTUK

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa006ma. PaszOeranme ramaktuk. Bospact u pammyc

Bceenennoi, Teopus bosbinoro B3peiBa. Mozenb «ropsiueit Beenennoit». PenukroBoe uznydyeHue

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo0iemMbl aCTPOHOMUH




YYEBHO-METO/INYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®uzuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuii H.H.; non pegakuueii [lapdentreBoit H.A. AxkunonepHoe
obmectBo «M3natenbcTBo «IIpocBenienne»

» ®Gusuka. 11 knacc. Msikumes I'.4., byxosues b.b., Yapyrun B.M.; nox penakuueit [TapdpentreBoit H.A. AkimonepHoe

O6HIGCTBO «H3parenscTBO ((HpOCBGIHGHI/IC»






