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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no gu3uke 6a30BOro YpOBHsI Ha YPOBHE CpEAHET0 0011ero 00pazoBaHus pazpaboTaHa Ha OCHOBE MOJIO0KEHHIMA
1 TpeOOBaHMI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3zoBaTebHOM mporpaMmsl, npectaBieHHbIX B PI'OC COO, a takxke
c yu€toM (¢eaepabHOM pabdouell MporpaMMbl BOCIIMTAHMS M KOHIIENIMH IpenoaaBaHusl yueOHoro npenmera «dusuka» B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit @enepanyu, peaqu3yronxX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanve mporpaMMmbl 1O (U3MKE HANpPaBICHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuatomuxcs 10-11 knaccoB npu 00yueHnn ux Gpusuke Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/I€ATEILHOCTHOTO OJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusiM PI'OC COO k miuaHUPYyeMbIM JIMYHOCTHBIM, MPEIMETHBIM H
MeETaIpeAMETHBIM pe3yJIbTaTaM OOy4EHHs], 8 TAKXKE YUUTHIBAET HEOOXOIMMOCTh pealn3alui MEXIPEIMETHBIX CBSI3eH PU3NKU
C €CTECTBEHHO-HAYYHBIMH Y4YEOHBIMHU NpeaMeTaMu. B Hell onmpenenstoTcsi OCHOBHbBIE LENU U3y4YeHHUs (U3UKHA Ha YpOBHE
cpenHero ooiero o0pa3oBaHus, IUIAHUPYEMbIE pPE3yJbTaThl OCBOCHHS Kypca (PU3UMKH: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (hu3ukKe BKIIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTAaThl OCBOCHHUS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B TOM YHCJIE MPEAMETHbBIE PE3YJIbTAThI MO

rojiaM o0y4eHwus;

e cojepkaHue yueOHoro npeamera «Dusuka» o rogaM o0ydeHusl.

®du3nka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAYECTBE YUYEOHOro MpeIMETa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIA BKJIQJ B CHUCTeMY 3HaHUU 00 okpyxkatomem mupe. llIkompHbl Kype GU3MKH — CHCTEMOOOPA3yIOMMMA IS
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIECCOB U SIBIICHUU,
U3y4aeMbIX XUMHUEU, Ouosorueit, ¢usznueckoil reorpadueit u actpoHomuei. Mcnonb3oBaHWEe U AKTUBHOE NPUMEHEHHE
bu3NUeCKUX 3HAHUN OMpeleNsieT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIIOPTa,
OCBOEHUS KOCMOCa, TTOJYYSHHS] HOBBIX MaTEPHUAJIOB C 3aJaHHBIMU CBOMCTBAMHU U APYTUX. M3yuenue Gpu3nku BHOCUT OCHOBHOM



BKJIaJ] B (JOPMUPOBAHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00ydJaromuxcs, B GopMupoBaHUE YMEHUN MPUMEHSATH HAyUHBbIH
METO/]T TO3HAHMSI TIPU BBITIOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHOBy kypca (u3MKM i1 YPOBHSI CpEIHEro oOIiero oOpa3oBaHMs IOJOXKEH psAa HAEH, KOTOpbIE MOXKHO
paccMaTpuBaTh Kak MPUHIIMIIBI €70 IIOCTPOECHMUSL.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBJIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX
pa3nenoB (GU3KNKH, BKIIIOUAET KaK BOMPOCH KIIACCUYECKOM, TaK M COBPEMEHHON (DU3UKH.

Hoesn cenepanuzayuu. B coOTBETCTBUU C HeW MaTepuan Kypca (Gu3Mku oOBbEIMHEH BOKPYT (PU3MUECKUX TEOPHI.
Benymum B kypce saBisieTcss poOpMUPOBaHUE MPEACTABIECHUIN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEILIECTBE U TOJIE.

Hoesn cymanumapusayuu. EE peanusanus MpenanoyiaraeT KCIOJb30BaHWE T'YMaHUTApHOTO MOTEHIMala (U3NYECKOU
HayKH, OCMBICJICHUE CBSI3U Pa3BUTHsI (PU3UKU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IPOOIeMaMHu.

Hoesn npuxnaonou nanpasiennocmu. Kype pusnku npeanosaraeT 3HaKOMCTBO C IIUPOKUM KPYIOM TEXHMUYECKUX U
TEXHOJOTHUECKHUX MPUIIOKEHUI U3yUEeHHBIX TEOPUN U 3aKOHOB.

Hoesn skonoeuzayuu peannsyercss TOCPEACTBOM BBEICHHS JJEMEHTOB COJEP)KAaHHWSA, MOCBSIIEHHBIX IKOJIOTUYECKUM
npo0yiieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKM M TEXHOJIOTUH, a TaKXke OOCyX AeHHs MpoOjeM
paloHaIbHOIO MPUPOIONOIB30BAHUS U SKOJIOTMUYECKON OE€30MaCHOCTH.

CTep>KHEBBIMU dJIEMEHTaMH Kypca (PU3UKH Ha YPOBHE CpEIHEro o0miero oopa3oBaHus SBISIOTCS (QU3MUYECKUE TCOPHH
(popmupoBanue MPEACTABICHUH O CTPYKTYypEe MOCTPOSHUS (PU3NYECKOW TEOPUH, POIU (PYHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHUMOCTH TEOPUM, VISl OMHMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U IPOLIECCOB).

CuCTEeMHO-IESTEIbHOCTHBIA  MOAX0A B Kypce (DUM3MKH pealu3yeTcsl MpekIe BCero 3a CyY€T OpraHu3aliu
AKCIIEPUMEHTATIBLHON JAeITeNbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca (PU3UKHA — ATO HCHOJIB30BAHUE CHCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B IpOrpaMme Mo Pu3nke 00beANHEHBI B
OOIIUi CIIUCOK YYEHUYECKUX MPAKTHIECKUX padboT. BrifeneHne B yka3aHHOM MepedyHe J1abopaTOpHBIX padoT, TPOBOIUMBIX
IUIS KOHTPOJSIL M OIIGHKH, OCYLIECTBIISETCA Yy4YaCTHUKaMU OOpa3oBaTENbHOTO TMpollecca HUCXOAsS H3 0coOeHHOCTel
IUTAHUPOBAaHMSI M OCHalleHus kabunera ¢usuku. [Ipm >TOM obOecreymBaeTcsi OBIAJCHHE OOYYAIOIIMMHCS YMEHUSMU
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MIPOBOJIUTH KOCBEHHBIC N3MEPEHUS, UCCIEAOBAHMS 3aBUCUMOCTEH (PM3UUECKUX BEJIMYHH M TTIOCTAHOBKY OITBITOB IO TIPOBEPKE
MPEI0KEHHBIX TUIIOTES.

Bonpiioe BHMMaHUE YIENSETCS PEUICHUIO PAacUETHBIX M KAuyeCTBEHHBIX 3adad. [Ipu 3TOoM maisi pacy€THBIX 3adad
PUOPUTETOM SIBJISIOTCA 33/1a4d C SBHO 3aJlaHHON (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHATh U3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiesia Kypca, TaK U MHTETpUPYs 3HAHMS U3 Pa3HbIX pa3iesioB. J{Js KayeCTBEHHBIX 3ajad
MIPUOPUTETOM SIBJISIFOTCS 3aJIaHUsI Ha OOBSCHEHUE MPOTEKAHUS (PU3NUECKUX SIBJICHUIN U MPOIECCOB B OKPYKAIOIIECH KU3HH,
Tpedyronue BpI0opa GU3NIECKON MOJEIH JJISl CUTYalluu TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUM ¢ TpeboBanusmu PI'OC COO k maTepuaIbHO-TEXHHYECKOMY OOCCIIEUeHHIO Y4eOHOro Ipolecca
0a30BbI YypOBEHb Kypca (PU3UKU HA YPOBHE CPEIHEro OOIIero oO0pa3oBaHMs JOHKEH M3ydaThCsl B YCIOBUSIX MPEAMETHOTO
KaOuHeTa (PU3UMKH WM B YCJIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYyYHOTo IMKIia. B kabunete
(bU3MKU JOJKHO OBITH HEOOXOIUMOE JIa0OpaTOpHOE O0OPYJAOBAHUE MJIS BBIMOJHEHUS YKAa3aHHBIX B MporpamMMme 1no Qpusunke
YYEHUYECKUX MPAKTUYECKUX PA0OT U IEMOHCTPAIIMOHHOE 000pY/I0BaHUE.

JleMoHcTpanuoHHoe 000pyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MUHHMAJIBLHON JOCTaTOYHOCTH U
o0OecreuynBaeT MOCTAaHOBKY TEPEUUCICHHBIX B TporpamMme Mo (u3uKe KIIOYEBBIX JAEMOHCTpAIMUA JIJIi UCCIEIOBAHUS
M3Y4aeMbIX SBJICHUN U TIPOIIECCOB, IMITUPUUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 000pyI0BaHKE JIJIsI YACHUYECKUX MPAKTUUYECKUX PaboT HOPMHUPYETCS B BUAEC TEMATUUECKUX KOMIUIEKTOB
U oOecreyrBaeTcs B pacuére OJHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TemaTH4ecKue KOMIUICKTHI J1abOpaTOpPHOIO
000pyIoBaHUs TOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM MCHOJIb30BAHUM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHUJI€ LIU(PPOBBIX JTA00OPATOPHUH.

OCHOBHBIMU LIEJIAMU U3YUYeHUS! GU3HKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (¢opMHupoBaHHE WHTEpECa U CTPEMJICHUS OOydJalolMXCd K HAaydyHOMY HW3YYEHHUIO TMPUPOJBI, pa3BUTHE UX

WHTEJUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABJICHUNA O HAYYHOM METOJIE TMO3HAHUA W (POPMUPOBAHUE HCCIIEAOBATEIHCKOTO OTHOIICHUS K
OKPY’KAIOLIUM SIBJICHUSM;

e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3yUEHHUs OCHOB CTPOCHUS MaTepUH U (yHAaMEHTAIbHBIX

3aKOHOB (PU3HKU;



dbopMHpoBaHrE YMEHHUM OOBSICHSTH ABJICHUS C UCIIOJIb30BAaHUEM (PU3MUYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;
(dbopmMHpoBaHKE MPEICTABICHUN O POJIU (GUUKH JJIs1 pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI.

JlocTKeHre 3THX Ieiel 00ecIeYnBaeTCs peIIeHUEM CIICTYIONIUX 3a/1a4 B IIPOIIecce U3YUICHHS Kypca PU3UKH Ha YPOBHE
cpeaHero oo1ero oopa3oBaHuUs:

npUOOPETEHNE CUCTEMbI 3HAHUM 00 001X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAsI MEXAHUKY,
MOJIEKYJIAPHYIO (DU3UKY, JIEKTPOAUHAMUKY, KBAHTOBYIO (DH3UKY U DJIIEMEHTBI aCTPO(PU3UKH;

(opMupOBaHHE YMEHUN TPUMEHATh TEOPETUUECKHUE 3HAHUS JIJIs1 OOBSICHEHUS (PU3UUECKUX SIBJICHUM B IPUPOJAE U AJIs
MIPUHATHS TPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOO0B PELICHUs Pa3IMYHbIX 33/1a4 C SIBHO 33JJaHHON (PM3UYECKON MOEIBIO, 3a]1a4, 10Ipa3yMeBatOLINX
CaMOCTOSITENIbHOE CO3/JaHNe (PU3NUECKON MOJIENH, aJIeKBaTHOM YCIIOBUSM 3a]1auH;

MOHUMaHUE (PU3HUUYECKUX OCHOB U MPUHLUIIOB ACHCTBUS TEXHUUECKUX YCTPOMUCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX
BIIMSIHUSL HA OKPY-KAIOIIYIO CPENy;

OBJIAJICHUE METOJIaMHU CaMOCTOSATENIbHOTO IUIAHUPOBAHUS M MPOBEACHUS (PU3NYECKUX SKCIEPUMEHTOB, aHAIN3a U
MHTEpIpeTaluy NHPOPMAIIUH, ONPEEIICHUS JOCTOBEPHOCTH MTOJIyY€HHOTO pPe3yibTarta;

CO3JIaHHE YCJIIOBUH IS Pa3BUTUSL YMEHUN ITPOEKTHO-UCCIIE0BATEIBCKOM, TBOPYECKON AEATEIbHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIi ypOBEHb) Ha YpOBHE cpeaHero oduero oopazosanus orsoauTcs 136 vacos: B 10 kiacce
— 68 yacoB (2 yaca B Hefeno), B 11 kimacce — 68 yacoB (2 yaca B HEZEINIO).

[Ipennaraemslii B mporpamme 1o Gpu3uke nepedeHsp Ja00paTOPHBIX U MPAKTHUECKUX PAOOT SIBISIETCS PEKOMEHIOBAHHBIM,
yuduTeNdb JeNaeT BbIOOp MpOBEACHHUSA JAaOOpPaTOpPHBIX pabOT MU ONBITOB € YYETOM HWHAMBHIYAJIbHBIX OCOOEHHOCTEH
00y4aromuxcsl.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS
duznka —Hayka o npupoae. Hayunsie MeTo1bl TO3HAaHUS OKpYyXkKaromero Mupa. Posb sxcriepuMeHTa 1 TEOPUH B IIPOLIECCE
MO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue Gpu3HUEeCKUX SIBIEHUH U npoueccoB. Hayunble runote3pl. @u3nyeckue 3aKOHbI U TEOPUH. | paHUIIbI
MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [[pUHIIAIT COOTBETCTBUS.
Ponb 1 Mecto pu3nku B pOpMUPOBAaHMU COBPEMEHHOM HAYYHOUN KapTHHBI MUPA, B IPAKTUYECKOM JIEATEITLHOCTH JIFOIEH.
Jlemoncmpayuu
AHanorosble U UPPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrmxkeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOTr0 ABMKEeHUs. Cuctema oTcuéra. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CpeHsIsE CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MAaTePUATBLHOM TOUKH, UX TTPOCKITUU
Ha OCH CUCTEMBbI KoopAuHAT. CI0KEHUE EPEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMPSMOJMHEWHOE MABMWKEHHE. ['paduku 3aBUCMMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHHUSI, MYyTH U MEPEMENICHUS MATEPUAIBHON TOYKH OT BPEMEHH.

CBobOosiHOE MajieHue. Y CKOpeHUue CBOOOHOTO MaICHHUSI.

KpuBonuneitnoe aBuwxenue. JBkeHNEe MaTEPUATIbHOW TOYKH 1O OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIO CKOPOCTHIO.
VYri0Bast CKOpoCTh, JIMHEWHAs cKopocTh. [leprona u yactoTta obpamenus. [{eHTpocTpeMuTeIbHOE YyCKOPEHUE.

TexHudeckre yCTpONCTBA W MPAKTUYECKOE NMPUMEHEHUE: CIUAOMETP, JIBUKEHHE CHAPSNOB, LEMHBIE U PEMEHHBIC
repelavn.

Jlemoncmpayuu

Mogenb cucTeMbI OTCUYETA, MILTIOCTPAIUs KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.



[IpeoOpazoBaHue JBUKEHUN C UCIIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habutoienue nBukeHus tena, OpOIIeHHOT 0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue ycKopeHHst CBOOOJHOTO MaieHHUSL.

Hanpasnenue ckopocTy py ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydenne HepaBHOMEPHOT'O IBUKEHUS C LEIBIO OIPEAEIIEHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLICHHMS MEXKIY ITyTSAMH, HNPOWJICHHBIMH TEJIOM 3a IOCIJIEIOBATEIIBHBIE PABHBIE IPOMEKYTKU
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nBUKEHUS [IAPUKA B BI3KOM KUJIKOCTH.

W3yueHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpyrHumn otHocuTenpbHOCTH ['anuies. [lepsoiii 3akoH HeroToHa. MHEpLIMaIbHBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unmu cui. Bropoii 3akon HeroToHa 1151 MaTepuanbHOU TOYKH. TpeTuid 3aKoH
Hprorona 1u1st MaTepuanbHbIX TOYEK.

3akoH BceMUPHOro Tsarotenus. Cuia Tsoxectu. [lepBas kocMuyeckast CKOpOCTb.

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

Tpenune. Buabl Tpenus (Mokos, CKoabxkeHus1, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHHS U CHUJIa
Tpenust nokosi. Koapduument tpenuns. Cuna conpoTUBICHUS NP IBHKEHUH TeJla B )KUIKOCTH WJIH rase.

[TocTynarenbHoe U BpanaTesbHOE IBMXKEHHE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CUJIbl OTHOCUTEIBHO OCH BpalieHus. [1iedo cumbl. Y C0BUs paBHOBECHS TBEPAOTO TEIA.

TexHuyeckue ycTporcTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKH, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepLuum.

CpaBHeHHE Macc B3aUMOJECHCTBYIOLIUX TEN.

Bropoi 3akon HeroToHa.



N3mepenne cu.

Crnosxenue cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT J1e(hOpMaLUu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MAICHUH.

CpaBHEHME CHII TPEHHMSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

VYcaoBus paBHOBeCHs TBEPAOTO Tesla. Busl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomul

N3yuenue aBmxKeHUs1 OpyCcKa M0 HAKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIPYTOCTH, BOZHUKAIOIIUX B MPY>KMHE U PE3UHOBOM 00paslie, OT ux aehopmaruu.

HccnenoBanue yciaoBUil paBHOBECHS TBEPAOIO Tea, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3akonbvl coOXpanenus 6 MexaHuke

Hmmynbc MaTepualibHOM TOUKHM (Teja), CHCTEMbI MaTepUaIbHbIX TOUEK. MIMIyIbC CHiIbl U UI3MEHEHUE UMITYJIbCa TENa.
3aKOH COXpaHEHUs UMITyJIbca. PEaKTUBHOE JBUKEHUE.

PaboTa cusnbl. MOIIHOCTD CHIIBI.

Kunernueckast 3Heprust MaTepuanbHOil ToUku. Teopema 00 M3MEHEHNN KUHETUYECKOW SHEPTUH.

[loTennmansHas sHeprus. [loTeHuuanbHas sHeprus ynpyro AedopMHpPOBaHHOM NpykuHbL. [loTeHuManbHas sHeprus
Tesna BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHumanbHble U HEMOTEHUMAIbHbIE CUJIbl. CBSI3b paOOThl HEMOTEHLMAIBHBIX CUJ C U3MEHEHHEM MEXaHUYEeCKON
AHEPTrUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

VYrpyrue v Heynpyrue CTOIKHOBEHHS.

TexHHueCcKre yCTpOKWCTBA U MPAKTUYECKOE MPUMEHEHNE: BOJOMET, KONEDP, PYKUHHBIN MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.

PeaxkTuBHOE NBUKEHUE.

[lepexon noTeHIMANBbHON SHEPTUN B KHHETUUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol



N3ydeHne abCcoMOTHO HEYIIPYTOro yiapa ¢ IOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ I3MEHEHHEM MEXaHUYECKOM SHEPIrUU Tella Ha MIPUMEPE PACTSHKEHUSI PE3UHOBOIO
KIyTa.

Paznea 3. Mosieky asipHasi pu3uka u TepMOAUHAMHKA

Tema 1. OcHogvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUM U WX OIBITHOE 00OCHOBaHME. BpoyHOBCKOE JBUKEHUE.
Huddysus. Xapaktep IBKEHHS U B3aMMOJICHCTBUSI YaCTHUIl BellecTBa. MoJienu CTpOSHUS Ta30B, KUJIKOCTEN U TBEPIBIX TE
1 00BsICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX MoJieseil. Macca u pazmepsl Mosiekyil. KonndectBo Bemectsa. [locTossHHAs
ABorazpo.

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

Mopgaenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU UACAIBHOIO Tra3a. AOCOII0OTHAs
TeMIleparypa Kak Mepa CpelHEW KMHETUYECKON SHEPTUM TEIIOBOrO IBHKEHMS dacTul rasa. lllkamna remneparyp KenbBuHna.
["a30oBble 3ak0HBI. YpaBHeHHe MeHneneeBa—Knaneiipona. 3akon JlanbToHa. M3ompoiieccsl B UACaIbHOM ra3e ¢ MNOCTOSHHBIM
KOJIMYECTBOM BeliecTBa. ['paduyeckoe npecraBieHrne n30MpoIeccoB: H30TepMa, H30Xopa, n300apa.

TexHuueckue yCTporUCTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, (DOTOTpaduu MOJIEKYJI OPraHUYECKUX COCAMHEHUM.

OmnbiTel 10 U Gy3UN KUIKOCTEH U Ta30B.

Mogens 6pOyHOBCKOTO JABUKEHUSI.

Mogaens onbita [TepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOICHCTBHSI.

Mogens, HIUTFOCTpUpPYIOIIas MPUPOAY AABJICHHUS Ia3a Ha CTEHKU COCYIa.

OnbITHI, UJUTIOCTPUPYIOLIAE YPABHEHUE COCTOSIHUS UICATTBHOTO ra3a, U30IMPOIECCHI.

Vuenuueckuii soxcnepumenm, nabopamopsie pabomoi



OmnpeneneHre Macchl BO3AyXa B KJIIACCHON KOMHATE HA OCHOBE M3MEPEHHI 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATYPbI
BO3/yXa B HEW.

HccenegoBanue 3aBUCUMOCTH MEKTy TapaMETPAMH COCTOSIHUS Pa3pEKEHHOT0 rasa.

Tema 2. Ocnoevt mepmoouHamuKku

TepmonuHaMuueckas cucTteMa. BHYTpeHHsSSt SHEpPTus TEPMOIAMHAMUYECKON CHUCTEMbI U CHOCOOBI €€ M3MEHEHHS.
KonnuectBo Temnotrel M pabora. BHyTpeHHSIT 3HEprusi OJHOATOMHOIO HWJEANbHOrO Tas3a. Buael Teruionepenaum:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUEHUE. Y AeNbHAs TEIIOEMKOCTh BellecTBa. KoanuecTBO TEIIOTH IpH TEIIoNepeiaye.

[Tonsitue 06 agnadbarnoM nporecce. [lepBriil 3akoH TepMoauHAMUKH. [I[puMeHeHre nepBoro 3aKkoHa TEPMOJUHAMUKH K
uzonpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

BTtopoii 3akon TepmouHamMuku. HeoOGpaTUMOCTh TPOI1IECCOB B IPUPOJIE.

TeroBble MamuHbl. [IpuHUIUIBI ASHCTBUS TEIUIOBBIX MamMH. I[IpeoOpa3oBaHus >HEPruu B TEIUIOBBIX MallWHaX.
Kosdpounuent nonesHoro neiictBus temnoBod Mmamubbl. [Hukn KapHo u ero ko3dh@uuMEHT MOJIE3HOTO EHUCTBUSL.
DKOJIOTMYECKHEe MPOOJIEMbI TETIOIHEPTETUKH.

TexHrueckne ycTpoiCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENIb BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOJWIIBHUK,
KOHIULIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpEeHHEHN 3HEepruu Tejla IpyU COBEPIIEHUH paOOThI: BBUIET IPOOKU U3 OYTHUIKU MO IEHCTBUEM CHKATOTO
BO3/lyXa, HarpeBaHue 3pupa B JATYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALINS).

N3meHeHne BHYTpEHHEN dHEpTUH (TeMIIEpaTyphl) Tela IpH TEIIonepeaaye.

OmnsIT 0 aAMa0aTHOMY PacIIUPEHHUIO BO31yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOHHBI, IBUTaTENsl BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO JABUTATEINS.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabonvl

N3mepenue yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammuvie cocmoanusn eewjecmea. Dazoevie nepexoonl

[TapooGpazoBanue u kKoHaeHcarus. Vcmapenune u kumneHue. AOCOTIOTHAS M OTHOCUTENIbHAS BIAXHOCTH BO3AyXa.
Haceimennsiii nap. Y nenpHas Temiora napooOpa3oBanusi. 3aBUCUMOCTh TEMIEPATYPbl KUTIEHUSI OT JaBJICHHUS.
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TBépnoe Teno. Kpucramnmueckue um amopdHbie Tena. AHM3OTPONUS CBOMCTB KpUCTALIOB. KHUIKHE KPHUCTaJUIbI.

COBpGMGHHLIE? MaTCpUaJibl. [InaBneHue n KpucTalin3amu:i. YIIGJIBHaSI TCIIJIOTA I1JIaBJICHHUA. CY6JII/IM8,III/IH.
ypaBHCHHG TETJIOBOro OajaHca.

TexHuueckue ycTpoilcTBa M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETpP, KaJOpUMETP, TEXHOJIOTHUHU
MOJIYYE€HHS] COBPEMEHHBIX MaTepUaioB, B TOM YMCJIE HAHOMATEpUaJIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX APOB.

Kunenue npu NoHUKEHHOM J1aBJICHUM.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaOntonenue HarpeBaHus U MIaBJICHUS KPUCTALTNYECKOTO BEIIECTBRA.
JleMOHCTpanusi KpUCTaIOB.

Vuenuuecxuii sxcnepumenm, 1abopamopvie pabomol

HN3mepenne 0OTHOCUTETbHOM BJIAXKHOCTH BO3AYyXaA.

Pazjnen 4. JiiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa

Onextpu3anys Teja. OJEKTpUUYECKH 3apsan. JBa BHIa 3JeKTpUYECKHX 3apsaoB. IIpOBOIHMKM, IAUBJIEKTPUKU M
MTOJYTIPOBOJHUKH. 3AKOH COXPAHEHMS IEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHblil a5eKTpudeckuil 3apsl. DiekTpuieckoe nosie. Hanpsx€éHHocTh
ANEKTPUYECKOro noJjs. I[puHumn cynepno3uuuu IeKTpUIecKUX mosiel. JImHuu HanpspkEHHOCTH AJIEKTPUYECKOTO MOJIS.

PabGorta cun snexrpocrarnueckoro moss. Ilorenmman. Paznocts morenuuanoB. [IpoBOIHUKM U AMDIEKTPUKH B
ANEKTPOCTATUYECKOM MoJie. [[uanexkTpruueckast MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonneHcaTop. DneKTpoEMKOCTh INIOCKOT0 KOHJIEHCATOPA. DHEPTUs 3apPsSKEHHOI0 KOHAEHCATOPA.

TexHUYeCKHe yCTPOMCTBA M NMPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP, JIEKTPOCTATHYECKas 3alluTa,

3a3eMJICHHE JJIEKTPOIIPHUOOPOB, KOHJICHCATOP, KOMUPOBAILHBIN anmapar, CTPyHUHBIN IPUHTED.
Jlemoncmpayuu
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Y CTpOMCTBO ¥ NIPUHIIUI IEUCTBUSA IIEKTPOMETPA.

B3auMoericTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpPOCTAaTUYECKAs 3aLIUTA.

JIM3IIEKTPUKU B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOMIAAM IUIACTUH, pAacCTOSHUA MEXKIYy HUMH U
IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3Mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii Inekmpuueckuit mok. Toku é paznuunwix cpeoax

DIIEKTPUYECKUM TOK. Y CJIOBHS CYIIECTBOBAHUS NEKTPUUECKOro Toka. Mictounuku Toka. Cuiia Toka. [1ocToOssHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DIIEKTPUYECKOE CONPOTUBIIEHUE. Y IEJIBHOE CONTPOTUBIIEHUE BellecTBa. [locienoBarenpbHoe, napamiesibHOE, CMEIIaHHOE
COeIMHEHNE MPOBOJHUKOB.

PaboTa snexrpudeckoro Toka. 3akoH [xoyns—JIena. MonHoCTh 3J1€KTPUIECKOTO TOKA.

DNEeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COMPOTHBJICHUE HCTOYHHUKA ToKa. 3akoH Oma Juisi TOJHOM (3aMKHYTOM)
3NeKTpruYecKou uenu. KopoTkoe 3aMbIKaHUE.

DNEeKTpOHHAsT TMPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh COMPOTUBJICHUS METAIOB OT TEMIIepaTyphl.
CBepXnpoBOIUMOCTb.

DNeKTpUYECKUd TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoguuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTH TOMYNPOBOMHUKOB. (CBOWCTBa p—n-miepexoja.
[TonynpoBOAHUKOBBIE TTPUOOPHI.

DIIEKTPUYECKUN TOK B paCTBOPAX U PACIIABAX AJIEKTPOJIUTOB. DIIEKTPOJIUTHUECKAS JUCCOUUALMS. DIEKTPOIIU3.

DIIEKTPUYECKUN TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATENBHBIN pa3psan. Monnus. [1nazma.
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TexHuyeckre YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETP, PEOCTaT, HCTOYHHKU TOKa,
AIEKTPOHATPEBATEbHBIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIC MPHOOPHI, TEPMOMETP COMPOTHUBJICHUS, BAaKyyMHBINH THOI,
TEPMUCTOPHI U (OTOPEZUCTOPHI, OTYPOBOJHUKOBBIN TUO]I, TalbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTH COMTPOTUBJICHUS IUJIUHIPUYECKUX TPOBOTHUKOB OT JJIMHBI, TUIOIA U MOMEPEUYHOI0 CEYEHU U MaTepuaia.

CwmenianHoe coeIMHEHUE MTPOBOHUKOB.

[IpsiMmoe n3mMepenue >MeKTPOABIKYIIEH criibl. KopoTkoe 3aMbIkaHUE TAIbBAHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO
CONPOTUBIICHUSI.

3aBUCUMOCTH COMTPOTUBIICHUSI METAJIIIOB OT TEMITEPATYPHI.

[TpoBOAUMOCTH 3IAEKTPOIUTOB.

HckpoBoit pa3psia 1 IPOBOAMMOCTE BO3IyXA.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUO/A.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonvl

N3ydenune cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoIBIKYIIECH CHITBI ICTOYHUKA TOKA M €70 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue amexTpoiusa.

MeknpeaMeTHbIE CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kj1acce OCyIIeCTBISETCS C YIETOM COAEPKATEIbHBIX MEXITPEIMETHBIX
CBSI3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadi U TEXHOJIOTUH.

Meoswcnpeomemuvie noHsamusi, CBI3aHHBIC C U3YYEHUEM METOJIOB HAYYHOTO TTO3HAHUS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3A,
(dbu3nyeckas BeIMUMHA, 3aKOH, TEOpUsi, HAOIIOIeHHEe, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICITb, U3MEPEHHUE.

Mamemamuxa: pemieHne CUCTEMbl YpaBHEHUH, TuHEWHas QyHKIMs, napadomia, runepOosa, ux rpadukl U CBOMCTBA,
TpUTOHOMETpHUECKUE QYHKIIUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO, BEKTOPHI
Y UX IPOEKIUH HAa OCU KOOPJIMHAT, CJI0KEHUE BEKTOPOB.
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Buonocus: mexaHndeckoe ABIKEHUE B KHUBOW mpupoje, 1uddys3usi, 0CMOC, TEII00OMEH >XKUBBIX OpPraHU3MOB (BUIbI
TEIJIONEPEauH, TEMJIOBOE PABHOBECHE), JIEKTPUUECKHE SIBICHHS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJISIPHAsI Macca, TEIJIOBbIE
CBOMCTBAa TBEPABIX TeEN, KUAKOCTEH M Tra3oB, JJEKTPUUECKUE CBOMCTBA METAJIOB, AJIEKTPOJUTUYECKAS JUCCOLMALINA,
rajbBaHMKa.

l'eocpagpus: B1axXHOCTh BO3yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBIKEHUM C HCMHOJIb30BAaHUEM MEXAHM3MOB, YUET TPEHHUS B TEXHUKE, MOIIUITHUKH,
HCIOJIb30BaHUE 3aKOHA COXPAaHEHUs UMITyJbca B TEXHUKE (pakeTa, BOIOMET U JPYTUE), IBUraTeNlb BHYTPEHHEIO CrOPAaHUs,
napoBasi TypOuHa, ObITOBOM XOJOAMIBHUK, KOHAULMOHEP, TEXHOJIOTUH MOJyYEHHUSI COBPEMEHHBIX MaTEpUaIoOB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH, AJEKTPOCTATUYECKAs 3alllMTa, 3a3€MJICHHUE 3JIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, ANEKTPOHArpEeBATENbHBIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE IPUOOPHI, FaIbBAHUKA.

11 KIIACC

Paznen 4. dnekTpoauHaMuKa

Tema 3. Maznummnoe noJie. InNeKmpoOMazZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHl. B3auMonencTBUEe MOCTOSTHHBIX MAarHUTOB. MarHuTHoe mnoJie. BEeKTOp MarHUTHOM WHIYKLUH.
[IpyHIMI Cynepno3ulMM MarHUTHBIX Mojed. JImHuun marHuTHOM MHAYKUMHU. KapThHa JIMHUKA MAarHUTHOM WMHIYKLUU IOJIS
MMOCTOSTHHBIX MAarHUTOB.

MaruutHoe noJie MpOBOJIHUKA ¢ TOKOM. KapTuHa TUHUM MHIYKIIMM MAarHUTHOTO TOJIS JJIMHHOTO MPSMOT0 MTPOBOJIHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KaTylIK ¢ TOKOM. OnbIT OpcTena. BzaumoaelicTBue mpoOBOIHUKOB C TOKOM.

Cuna AMnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHnia, e€ Moynb ¥ HampaBieHue. J[BIKeHHE 3apsKEHHOW YacTUIIBI B OJTHOPOJHOM MarHUTHOM moJje. Pabora
cwiibl JIopeHna.

SIBNeHNEe AIEKTPOMAarHUTHOM UHAYKIUU. [I0TOK BEeKTOpa MarHUTHOW MHAYKIIUU. DIEKTPOJBIKYIIAS CUJIA UHYKIIUU.
3aKOH JIEKTPOMarHuTHON nHAyKiuu dapanes.

14



BuxpeBoe 3iekTpruueckoe rnojie. IIeKTPOABIKYIIAs CUJla MHAYKUWNA B MPOBOJHUKE, JABMXYLIEMCS MOCTYNATENbHO B
OJTHOPOJAHOM MAarHMTHOM ITOJIE.

IIpaBuino Jlenna.

NHaykTUBHOCTD. SIBJIE€HME CAMOMHIYKIIMU. DIEKTPOABUKYIIAS CUJIa CAMOUHYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOoMCTBa U MIPAKTUYECKOE IPUMEHEHHUE: ITIOCTOSHHBIE MATHUTBI, JIEKTPOMATrHUTHI, JIEKTPOABUIATEND,
YCKOPUTEIM 3JIEMEHTAPHBIX YaCTHUILl, THAYKIIMOHHAS EYb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO MyYKa MArHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISL.

B3anmoneiicTBrue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

IIpasuo Jlenua.

3aBUCHUMOCTb 3JIEKTPOJBHXKYILIEH CUITBI MHAYKIIUUA OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MTOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabonvl

N3ydyeHne MarHuTHOrO MOJIst KATYIIKU C TOKOM.

Hccnenoanue necTBUs MOCTOSHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Paznen S. KosieOannsi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUNIHbBLE KOJ1€OAHUSA
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KonebarenbHast cuctema. CBoOOIHBIE MeXaHWUecKue KoJieOanus. ['apmonuueckue kosneOanus. Ilepuop, yacrora,
amIuintyna u ¢gasza kojebanuit. [IpyxuHHBIN MasTHUK. MaTeMaTHUYEeCKUI MasTHUK. Y paBHEHHE TapPMOHUYECKUX KOJIEOaHU.
[IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiit kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B UJI€a]IbHOM KO0JIe0AaTEeIbHOM KOHTYpE. AHAJIOTHS
MEXIY MEXaHUYECKUMH U AJIEKTPOMAarHUTHRIMU KoJjiebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHUs! JHEPTUU B UJI€aJTbHOM
KoJIebaTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aryxaromux koseOaHusx. BriHyX)7aeHHbIE MexaHWueckue kojeOanusi. Pe3onanc. BeiHyXIeHHbIC
AJIEKTPOMAarHUTHbHIE KOJIeOaHuUsI.

[Tepemennslil TOk. CHHYCOUIANIBHBINA IEPEMEHHBIN TOK. MOITHOCTh TEPEMEHHOTO TOKA. AMIUIUTYTHOE U JEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. IlpousBoncTBo, mepepadya v MOTPEOJSICHUE DJIEKTPUYECKONW SHEPTHH. IJKOJOTUYECKUE PHUCKH TIPH
MIPOU3BOJICTBE AEKTPoIHEprun. KynbTypa ncrnoap30BaHus SJEKTPOIHEPTHUU B MOBCETHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: MIEKTPUUECKUI 3BOHOK, TeHEPATOp NMEPEMEHHOTO TOKA, TUHUU
AJEKTpOIIepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB KoieOATEIbHON CUCTEMBI (IPY>KUHHBIN I MAaTEMAaTUYECKUI MasSTHUK).

Habnronenue 3aryxarommx KojieOaHui.

WccnenoBanue CBONCTB BRIHYKJICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcruiorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HATIPSDKEHUS OT BPEMEHH ) TS JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc npu nociaeaoBaTEIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKU MHIYKTUBHOCTU U KOHJAEHCATOPA.

Mopens TUHUY JIEKTPOIepeIadn.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

WccnenoBanue 3aBUCUMOCTH NIEPHOJIA MaJIbIX KOJIe€OAHUM Ipy3a Ha HUTHU OT JIJTMHBI HUTU U MAcCChl rpy3a.

Hccnenoanne nepeMEHHOI0 TOKA B LIEMU U3 MTOCIEA0BATEIBHO COETMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.
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Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHbLE 6OIHbL

MexaHuuecKue BOJIHBI, yCIoBHs pactipoctpanenus. Ilepuoa. CkopocTs pacnpocTpaHneHus U AJinHa BoyiHbL. [lonepeynsie
U TIpOI0JIbHBIE BOJIHBL. HTEpdepentus u nudpakins MeXaHHIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. I'poMKOCTb 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHS U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH. B3anMHast opuentanus BektopoB E, B, V B
ANEKTPOMArHUTHON BoiHE. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHHE, MOJspU3auus, AUQpaxkius,
uHTepdpepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [IpMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIprHIMIBI pagUOCBs3U U TeIeBUACHUA. Paqnonokanmys.

DIIEKTPOMArHUTHOE 3arpsA3HEHNUE OKPYKAKOIIEN CPEJIBI.

TexHn4yeckue yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: MYy3bIKaJIbHbIE HHCTPYMEHTBI, YJIBTPA3BYKOBAsl TUAarHOCTUKA B
TEeXHHUKE U METUIMHE, pajap, paAuonpUEMHIUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUHUK 3BYKa.

HaGnronenue otpakeHus: M IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepenimu u qudpakiny MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUITUTYI0M M YaCTOTOM KOJIeOaHU.

HccrnegoBanue CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaKCHHE, TMPEIIOMIICHUE, TMOJApH3alus, Judpakuus,
uHTEpPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpamMoOIMHENHOE pACIIPOCTpAHEHUE CBETA B OJHOPOAHOM cpene. JIyd cera. ToueuHbln
HMCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTtpoenne n300pakxeHnii B IOCKOM 3epKaJe.
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[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBINM MOKaszaTedb mpenomieHus. [lonHoe BHyTpeHHee
oTpakeHue. lIpenenbHblil yroJl MoJIHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceera. CnoxHbIl coctaB 6enoro ceera. L[Ber.

Cobuparoniye u paccerBarouiye JHH3bl. ToHKas JuH3a. DOKYCHOE pacCTOSHUE W ONTHYECKas CUjla TOHKOW JIMH3BI.
[TocTpoenue n300pakeHH! B cOOMpAIOIUX M pacceuBarolIMX JuH3aX. PopMyia TOHKOW JUH3BI. YBEIMYEHHE, TABAEMOE
JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOU ONITUKHU.

BonnoBas onrtuka. MuTepdepenuus cBera. KorepeHTHble HCTOUYHHMKU. YCJIOBUS HAOIIOICHUS MaKCUMyMOB U
MUHHUMYMOB B UHTE€P(EPEHIIMOHHOW KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. JudpaxkinuoHHas pemérka. YciloBue HAOMIOACHHS TIJIABHBIX MAaKCUMYMOB TIpH TaJCHUU
MOHOXpPOMAaTHUYECKOI'0 CBETAa Ha JUPPAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

Texnuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKM, Jyma, (oToamnmapar, MPOCKIMOHHBINA arapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIUOHHAS PEIIETKA, TIOJISPOU.

Jlemoncmpayuu

[IpsimonuHetHOE pacpoCTpaHeHne, OTPaKEHUE U IpesiomiieHue cBeTa. OnTuueckue mpruOopsl.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

Uccnenosanue cBOMCTB U300pakeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue narepdepeHimm cpera.

Ha6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yenue cnekTpa ¢ HOMOUIBI0 AU(GPAKIIMOHHON PEHIETKU.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabonol
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M3mepenue nokasaress IpeJoMIICHUs CTEKIIA.
HccnenoBanue CBOKWCTB M300pAKEHUN B JIMH3AX.
Habutoienue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIIHAJIbHON TEOPUH OTHOCUTEIHLHOCTH
I'paHuIbl PUMEHMMOCTH  KJIACCHMYECKOM MexaHuku. [locTynarbl CHEMAIBHOM  TEOpHUH
MHBApPUAHTHOCTb MOZYJII CKOPOCTH CBETA B BAKyyM€, IPUHLNII OTHOCUTEIIBHOCTH DWHIITENHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aME/IJIEHNE BPEMEHHU U COKPAILICHUE JIJTNHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBsI3b MaccChl € SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTULIBL. DHEPTHUS MTOKOSI.

Pazgen 7. KBantoBas pusnka
Tema 1. dnemenmal KEAHMOBOU ONMUKU
®otonbl. Popmyna [1nanka cBsi3u sHEPrUK GOTOHA C €r0 YaCTOTOM. DHEPIHUs U UMITYJIbC (POTOHA.

OTHOCHUTCJIbHOCTH.

OtkpeiTre u uccnenosanue poroadpdexra. OnbiTel A. I'. CroneToBa. 3akoHbl poTodddekTa. YpaBHeHHEe DUHIITEHHA

st pororddexra. «Kpacnas rpanuray Goroaddexra.
JlaBnenue cBera. OnbliTe I1. H. JIeOenena.
XHUMHUYECKOE JICCTBHE CBETA.

TexHuueckue yCTporuCcTBA U MPAKTUUYECKOE TpUMEHEHUE: (OTOIEMEHT, POTOAATUMK, COIHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®otorh(hexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.
HccnegoBanue 3akoHOB BHeELIHETo (poToaddekra.
Csetonuon.

Conneunas O6arapes.

Tema 2. Cmpoenue amoma

19



Mopnens atoma ToMmcona. OneiTel Pesepdopaa mo paccesauto o -gactuil. [Imanerapuas moaens atoma. [loctymarst
bopa. M3nyuenne u normomenrne GOTOHOB MpH MEPEX0/Ie aToMa C OJJHOTO YPOBHS SHEPTUH HA IPYroil. Busl crieKTpoB.
CnexTp ypoBHEHN S3HEPTUH ATOMA BOJAOPOJA.

BonnoBele cBoiicTBa yactuil. Bonubl ne bpoitnsa. KopnyckynsipHO-BOJHOBO# qyanu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuueckue ycTpoucTBa U MPakTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHaIHU3 (CTIEKTPOCKOIT), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OmnpenenexHne IIMHBI BOJIHBI JIa3epa.

HabitoieHue nuHeuaThIX ClIEeKTPOB U3ITyYEHUSI.

Jlazep.

Vuenuueckuii axcnepumenm, nabopamopusvie pabomol

HaOnronenue nuHevaToro CrexkTpa.

Tema 3. Amomnoe adpo

DKCNEepUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpoeHMs siapa. OTKpbiTHE panunoakTuBHOCTU. OmnbiThl Pesepdopna mo
OTIpE/ICNICHUIO COCTaBa PaJUOAKTUBHOIO M3yueHus. CBoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paainoakTHBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OTtkpbITHE TPOTOHA U HeWTpoHa. HykoHHas moaens siapa ['eiizenoepra—Banenko. 3apsn siapa. MaccoBoe 4nciio sjapa.
N3oTorsbL.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['aMMa-uznyyeHue. 3aKoH paliOaKTUBHOTO paciajia.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHblie cuiibl. JledexT maccel siapa.
SnepHble peakuuu. [leneHue u CUHTE3 saep.

Anepnsiit peaktop. TepmosiaepHsbiit cuHTe3. [Ipo0sIeMBbI U TEPCIIEKTUBHI SAESPHON YPHEPTETUKU. DKOJIOTHIECKUE aCIIeKThI
SIEPHON DHEPrETUKMU.

DOnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
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Mertoabl HAOTIOIEHUS M PETUCTPALIUU HIIEMEHTAPHBIX YaCTHIL.
@dyH1aMeHTaNIbHbIE B3auUMOACHCTBUS. ENMMHCTBO pu3nuecKoil KapTUHBI MUpA.

TexHuUecKue yCTpONCTBA M MPAKTHYCCKOE NMPHUMEHCHHUE: JTO3UMETP, Kamepa BuMIbCOHA, sIEpHBIN peakTop, aTOMHAs
oomoa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOLIUX YACTHII.

Vuenuuecxuii sxcnepumenm, 1abopamopvie pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMUM M ACTPOPUIUKHU

DTamnsbl pa3BUTHS aCTpOHOMHUH. [IprKiagHOE 1 MUPOBO33PEHYECKOE 3HAUYEHNE ACTPOHOMUM.

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

ConHeuHas cucrema.

Connue. Connewynass akTWBHOCTh. Mcrounuk sHeprum CosiHma u 3BE3A. 3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
JluarpamMmmMa «CHEKTPAJIbHBIA KJIAaCC — CBETUMOCTH». 3BE3/bl TJIABHOM IOCJIEIOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TVIABHOW MOCJIENOBATENBHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE MPEICTABICHUS O
MPOUCXOXKICHUM U 3BOIOUK COJHIIA U 3BE3/1. DTambl )KU3HU 3BE3I.

Muieunslii [TyTs — Hama I'anaktuka. [Tonoxenue u neuxxenue Coinina B ['anaktuke. Tunbl ranaktuk. Paguoraiaktuku u
KBazapbl. YEpHBIE IBIPHI B AJIpax TaJIaKTHUK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa06usa. Pazoeranne ranaktuk. Teopust bonbiioro B3peiBa. PenukToBoe
M3JIy4YECHHE.

MacmraOHas cTpykTypa Beenennoii. MeTaraiakTuka.

Hepeménnple mpoosieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

Ha6J'IIOI[CHI/I}I HCBOOpY)KéHHI)IM rjiia3soM € UCIIOJb30BAHUECM KOMIIBIOTCPHBIX HpI/IJ'IO}KCHI/Iﬁ AJIs1 OIIPEACIICHUS TTOJIOKCHUSA
HeOECHBIX 00BEKTOB HA KOHKPCTHYIO JaTy:. OCHOBHBIC CO3BC3aUA CGBCpHOI‘O nojgyaiapus v ApKue BBéS,IIBI.
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Habmronenus B Teneckon JIynsl, mianet, Mieunoro [TyTu.

O06o01maronee MOBTOpeHue

Ponb pusuku u acTpOHOMUM B 9KOHOMUYECKOM, TEXHOJIOTMUECKOM, COLMAbHON U ATHYECKOH cdepax nesTeabHOCTU
YeJI0BEeKa, POJb U MECTO (PU3UKU M aCTPOHOMHMHM B COBPEMEHHON Hay4YHOW KapTHHE MUpa, pojib (U3NYECKON Teopuu B
dbopMHUpPOBaHUM TIPEACTABICHUA O (U3NYECKON KapTHUHE MHUpa, MECTO (PU3NYECKOW KapTHUHBI MUpa B 0OIIEeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O PUPO/IE.

MesknpeaMeTHbIE CBSA3U

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiracce ocyniecTBISIETCS € YUETOM COAEPKATEIBHBIX MEKITPEAMETHBIX
CBS3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meoswcnpeomemuvie noHsamust, CBI3aHHBIEC C U3YYEHUEM METOJIOB HAYYHOTO MTO3HAHUS: SIBIICHUE, HAYYHBIN (haKT, TUIIOTE3a,
¢dbu3ndeckas BeTu4YnHa, 3aK0H, TeOpusi, HaOJI0IeHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/JIEb, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMbl YPaBHEHUN, TPUTOHOMETPUYECKUE (PYHKIIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB, IPOMU3BOIHBIC
AJIEMEHTApHBIX (PYHKIUH, MPU3HAKU [TOA00HUS TPEYTOJIbHUKOB, OMPEIeNICHNE TIIOMAIN TNIOCKUX (GUryp u o0bEMa Tel.

buonocus: snextpudeckue SBICHHUS B JKUBOW MPUPOJE, KoJieOaTEIbHbIC NBMXKCHHSI B JKUBOW MPUPOJIE, ONTHUYECKUE
SIBJICHUS B )KMBOM MPUPOJIE, NCUCTBUE pAIMAllUH HA KUBBIE OPTraHU3MBbI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KpUCTaJUIMUECKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3Mbl OOpa30BaHHUS
KPHUCTAJUINYECKOMN PEIIETKH, CIIEKTPAIbHBIM aHAJIH3.

l'eoepagus: MarHUTHBIE TIONIOCA 3eMITH, 3aJI€KH MarHUTHBIX PyI, (POTOChEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3aHHE
3EeMJICTPSCEHUM.

Texnonozus: NTUHUAA SIJIEKTPOIIEPEIAd, T€HEPATOP NEPEMEHHOIO TOKA, 3JICKTPOABUIATENb, MHAYKIUOHHAS 1€4b, pagap,
paguonpUEMHHUK, TEJIEBU30p, aHTeHHa, TeredoH, CBY-neub, MpoeKIIMOHHBIN alllapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTap
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IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yyebHoro mpenmera «®Pusnka» Ha ypoBHE cpeAaHero obuiero oOpazoBaHus (0a30BBIM YPOBEHB) JOJIKHO
o0ecreynTh JOCTUKEHUE CISAYIOUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOTo mpenmera «Dusnka» JOHKHBI OTPaKaThb TOTOBHOCTh M CIOCOOHOCTH
oOy4Jaronuxcsi pyKoBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH O3UIIUEN TIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTHUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM [IEHHOCTAM POCCUHUCKOT0 00IIECTBa, paCIIupPEHUE
YKU3HEHHOT'O OTIBITA U OMBITA JAEATEIBHOCTU B IIPOIIECCE peaIu3alliid OCHOBHBIX HAMPABJICHUN BOCIIUTATEIILHOU JEATEIbHOCTH,
B TOM YHCJI€ B YACTU:

1) rpaxaaHCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh T'PAXKIAAHCKON MO3UIMK OO0YUYaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCUICKOTO
00I11eCTBa;

MPUHATHE TPATUIIMOHHBIX 00IIEUYEIOBEUECKUX I'YMAHUCTUYECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEPECaX IPaxJaHCKOro O0IIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B
o0pa3oBaTeNbHON OpraHu3aluy;

yYMEHUE B3aUMOJICCTBOBATH C COIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUM C UX (DYHKIIUSAMH U HA3HAUYCHUEM;

FOTOBHOCTh K T'YMAQHUTAPHOW U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TPAXKIAHCKON MICHTUIHOCTH, TATPHOTH3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHKEHHUSM POCCUUCKHX YUYEHBIX B 00nacTu (GU3UKHA U
TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

C(I)OpMHpOBaHHOCTL HPaBCTBCHHOI'O CO3HAHMA, OTUYCCKOI'O ITIOBCACHM,
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CIIOCOOHOCTh OLIEHUBATh CUTYalUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH, B TOM YHCJIE€ B J€ATEIbHOCTH YUEHOTO;

OCO3HAaHHE JIMYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYMBOro Oy1yIlIEero;

4) 3CcTeTHYeCKOro BOCITUTAHMSA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOUasi SCTETUKY HAYYHOT'O TBOPUYECTBA, IPUCYIIETO (PU3NUECKON HAyKe;

S) TPY10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3inuHbIM cepaM mpodhecCHOHATBHON NEATENbHOCTH, B TOM YHCJIE CBA3aHHBIM C (PM3UKOW M TEXHUKOH,
YMEHHE COBEPIIATh OCO3HAHHBIN BbIOOp Oyayiel Npodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHBL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BAHMIO B 001acTH (DU3UKU HA IPOTSYKEHUU BCEU )KU3HU;

6) 3K0J10rH4eCKOr0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTD FKOJIOTHUYECKOM KYJIbTYpPbl, OCO3HAHHUE II100aJIbHOT0 XapaKTepa SKOJIOTHYECKUX MPo0IIeM;

IJJAHUPOBAHKME M OCYLIECTBIECHUE JNEHCTBUN B OKPY’KAIOIIEH Cpelle Ha OCHOBE 3HAHUS LEJEH YCTOMYMBOIO Pa3BUTHUSA
YeJIOBEYECTBA;

paciIipeHHe OMbITa AeSITEIbHOCTH HKOJIOTMYECKOM HAaIIpaBJIEHHOCTH HAa OCHOBE UMEIOIINXCS 3HAHU 10 (hr3HKe;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (DU3UUECKOIN HAYKHU;

OCO3HaHUE IICHHOCTH HAy4YHOM JeATEIbHOCTH, TOTOBHOCTH B MPOLIECCE N3YUEHUS (PU3UKHU OCYILECTBIISATH MPOEKTHYIO U
HCCIIEOBATENBCKYIO I€ATEIbHOCTD HHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHMBEpPCAIbHBIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSITENIbHO (hOPMYJIUPOBATH U AKTYyIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPENETATH LEIU ACATEIbHOCTH, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTHUKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH Y IPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3UUECKUX SIBJICHUSX;
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pa3pabaThIBaTh IUIaH PELICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIINXCSl MaTEPUATbHBIX U HEMAaTePHAIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B AESATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB LEISIM, OLIEHUBATh PUCKH MOCIIEACTBHIA
JESTEIbHOCTH;

KOOPJMHHUPOBATH U BHITIOJIHATH paOOTy B YCIOBHUSIX PEaTbHOT0, BUPTYAIbHOTO U KOMOWMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble ucciienoBarebcKue 1eiCTBUS:

BJa/I€Th HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU U METOAAMHU (DPU3HUECKON HAyKH;

BJa/IeTh HAaBBIKAMHU YYEOHO-HCCIIEOBATEIbCKON M MPOEKTHOM NEATENbHOCTH B 00JAaCTH (PU3UKU, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOATEIBHOMY IMOMCKY METOJOB pEIICHUs 33/a4 (PU3NUECKOr0 CONEPKaHUs, TPUMEHEHUIO Pa3IMYHbIX
METO/0B ITI03HAHUS;

BJA/I€Th BUJIaMU JIEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUs, €r0 MHTEPIPETAlUH, IPeoOpPa30BaHUIO U IPUMEHEHUIO
B Pa3JIMYHBIX YYEOHBIX CUTYALIUAX, B TOM YHCJIE NIPU CO3/IaHUU YUEOHBIX TPOEKTOB B 00JaCTH (DU3MKHY;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJIU3UpPOBATh 3aJady, BbIBUIATh TMIOTE3y €€ pElICHUs, HAXOIUTh
apryMeHTHI JJIsl I0Ka3aTeNbCTBA CBOMX YTBEPKACHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUHN PEILICHHUS;

AHAJIM3UPOBAaTh IOJYYECHHBIE B XOJE€ PEUICHUS 3aJayd pPE3yJIbTaTbl, KPUTHYECKH OLICHUBATh HX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

CTaBUTb U (POPMYJIHPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON AESATENBHOCTH, B TOM YHCIIE TPU U3YUEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

YMETh MEPEHOCUTh 3HaHUS 10 (GU3HKE B IPAKTUUYECKYIO O0JIACTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEIJIaraTh OPUTMHAIbHBIE MOAXOAbI U PEILICHUS;

CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PELICHUSI.

Pabora ¢ undopmanueii:

BJIaIETh HABbIKAMU MOJTy4YeHUs HH(MOpMAIMU PU3NIECKOTO COAEPKaHUs U3 UICTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIECTBIISATH MOUCK, aHATN3, CHCTEMATH3AIMIO U HHTEPIIPETALNIO HH(OPMALIMU PAa3TUYHBIX BUIOB U (POPM IMpEICTABICHUS;

OLICHMBATH IOCTOBEPHOCTH HH(POPMALINY;
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WCIIOJIB30BaTh CpeACTBA HWH(MDOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTUHA B PEIICHUA KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U OPTraHU3AIMOHHBIX 33/1a4 C COOMI0CHUEM TPeOOBAaHUN IPTOHOMHKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, TPaBOBbIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAECPKAaHUA B PA3NUYHBIX (JopMaTax ¢ Y4ETOM Ha3HAUYCHHS] MH(POPMALUU U LEIEBOU
ayJIMTOPHUH, BHIOUPAs ONTUMANIbHYIO (hOpPMY MPEACTABICHUS U BU3YATH3ALIUU.

KoMMyHHKAaTHBHBIC yHUBEPCAJIbHbIC Y4eOHbIe AeiiCTBUS:
OCYULIECTBJIATH OOILIEHNE HA YpOKax (PM3UKU U BO BHEYPOUHOU JAEATEIBHOCTH;
pacrno3HaBaTh MPEINOCHUIKY KOHPIUKTHBIX CUTYallui U cMAT4aTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SA3BIKOBBIX CPEICTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON Y MHIWBUAYaIbHOU padOTHI;
BBIOMPATh TEMATHKY U METOJbI COBMECTHBIX JIEUCTBHI € yUETOM OOIIMX UHTEPECOB U BOBMOXKHOCTEHN Ka)I0ro YieHa
KOJUIEKTHUBA;
[IPUHUMATH LIEJIM COBMECTHOM IEATENIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JECUCTBUS IO €€ TOCTHUIKEHHUIO:
COCTaBJIATH IJIaH ACUCTBUIA, paCIPEeISATh POJIM C YYETOM MHEHUN YHJaCTHUKOB, 00CYXAaTh pe3yJIbTaThl COBMECTHOM PabOThI;
OLICHMBATh KAYECTBO CBOET0 BKJIAJa M KaXKJIOr0 yHaCTHUKA KOMaH/ bl B OOILIMI pe3yJbTaT Mo pa3pad0TaHHbIM KPUTEPHUSIM;
[peIaraTb HOBBIE MPOEKTHI, OLEHUBATh UJIECH C MMO3UIMN HOBU3HBI, OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;
OCYLIECTBIIATh IIO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B pPaA3JIMYHBIX CUTYalUsX, IPOSBIATH TBOPYECTBO W
BOOOpaxeHue, ObITh HUHULIUATUBHBIM.

PeryasiTuBHBIC YHUBepCabHbIe y4eOHbIe AeiCTBUA
Camoopranm3amnus:
CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIbHYIO JAESITENbHOCTh B 007acTM (U3MKM W ACTPOHOMHH, BBISIBIISTH
po0JIeMBbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSTENIbHO COCTABJIATh IUIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX 337a4, IUIAH BBINOJHEHUS NMPAKTUYECKON
paboThI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3ZMOXXHOCTEH M MPEANIOUTECHU;

AaBaTb OLICHKY HOBBIM CUTYallUsAM,
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pacIMpsTh paMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JIeaTh OCO3HAHHBIN BBIOOD, apTyMEHTHUPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TIPOSBIICHUIO JSPYIUIIMH B 00MacTd (U3HWKH, ITOCTOSSHHO TIOBBIIIATH CBOM
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, S)MOIUOHAJIbHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B IEATEIIbBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/ICTh HaBBIKAMU IMO3HABATEIHHOM pedICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUM U MBICIIUTEIBHBIX MTPOIIECCOB,
WX PE3YJbTATOB U OCHOBAHMUIA;

UCIIOJIb30BATh MPUEMBI peIICKCUU JIJISl OLICHKU CUTYallUH, BEIOOpA BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKHU U CBOCBPEMEHHO IPUHUMATH PEILICHUS TI0 UX CHIKEHUIO;

MPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHATU3€ PE3YyJIbTATOB IESITEIbHOCTH;

PUHUMATH ce0sl, MIOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX MIPU aHAJIN3€ PE3YJIbTATOB JEATEIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JAPYrUX HA OLIUOKH.

B nporuiecce nocTHKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOSHUSI MPOrpaMMBbl IO (PU3HKE 711 YPOBHS CPEAHETO 0OIIETO
00pa3oBaHus y 00yUYaIOIINXCsl COBEPIICHCTBYETCS SMOIIMOHAIBHBIN MHTEJUICKT, MPEANnoaraoiui chopMUpOBaHHOCTS:

CaMOCO3HaHUs1, BKITFOYAIOIIETO CIIOCOOHOCT MOHUMATh CBOE AMOIIMOHATIBHOE COCTOSTHUE, BUJIETh HAMPABIICHUS Pa3BUTHUS
COOCTBEHHOW SMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBAHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEICHUE,
CITOCOOHOCTH aIaNTUPOBATHCS K AMOITMOHATIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOLIECH CTPEMJIEHHE K JIOCTHXKEHHUIO 1€ M YCHEeXy, ONTHUMHU3M, UHUIIMATUBHOCTD,
YMEHUE JIEUCTBOBATh UCXO/ISI U3 CBOMX BO3MOXKHOCTEM;

OSMIATHH, BKIIIOYAIONIEH CHOCOOHOCTh TIOHMMATh 3MOIMOHAIILHOE COCTOSIHHE JPYTHX, VYYHUTHIBAaTH €ro Tpu
OCYUIECTBJICHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;
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COLIMAJIBHBIX HABBIKOB, BKJIKOYAIOLIUX CIHOCOOHOCTH BBICTPAWBAaTh OTHOLIEHUS C JPYTMMH JIFOJbMH, 3a00TUThCH,
MPOSIBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K koniry oOyuenus B 10 kjacce npeiMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE JAOKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

JE€MOHCTPUPOBATh Ha MpPUMEpax posib U MECTO (U3UKHU B (POPMHUPOBAHMM COBPEMEHHON HAay4dHOM KapTHHBI MUpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOMN JAESTEIbHOCTH JIOJIEH;

YUHUTBIBATh TPAHUIIBI TPUMEHEHUSI U3YUYEHHBIX (DU3MUECKUX MOJENEH: MaTepuaibHas TOYKa, WHEpUUaIbHas CUCTEMA
oTcuéTa, aOCOJIOTHO TBEPAOE TENO, HICANbHBIA Ta3, MOAEIU CTPOCHHUS Ta30B, KHUAKOCTEH M TBEPABIX TeJ, TOYCUHBIH
AIIEKTPUYECKUH 3apsil IPU PEelIeHNU PU3NYECKUX 3a/1a4;

pacrio3HaBath (u3nueckue siBJeHUs (MPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KMHETUYECKOM TEOPUM CTPOEHHUSI BEIIECTBA U JJIEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MNPAMOJUHEHHOE
JBUKEHUE, CBOOOHOE MaJeHUE Tell, ABMKEHUE MO OKPYKHOCTU, MHEpLUS, B3auMoiercTBre Tei, Auddy3us, OpoyHOBCKOE
JIBUKEHUE, CTPOCHHUE >KUJIKOCTEW M TBEPABIX TEJ, U3MEHEHHE O0BbEMaA Ted NMPU HArpeBaHUU (OXJIAXACHUH), TEIJIOBOE
paBHOBECHE, UCIIApEHNE, KOHACHC AL, [IJIaBJIEHUE, KPUCTAIIIM3allNsl, KUIIEHUE, BJIaXXKHOCTh BO3/lyXa, MOBBILIECHUE JIaBJICHHUS
ra3a IpHu €ro HarpeBaHUM B 3aKPBITOM COCYJI€, CBA3b MEXIY MapaMeTpaMH COCTOSIHHS ra3a B M30MPOLECCaX, EKTPU3aLUs
TeJ, B3aUMOJICHCTBUE 3apsI/IOB;

OMKCHIBATH MEXAHUUECKOE JIBUIKEHHE, UCTIONB3Ys (DU3NUYECKUE BEIMYMHBI: KOOPJMHATA, IyTh, IEPEMEILIEHUE, CKOPOCTD,
YCKOpEHHue, Macca Tejla, CUila, UMITYJIbC Teja, KHHEeTHYECKas HHeprusi, NMOTeHUUalIbHAsl HHEeprusi, MeXaHudyeckas pabdora,
MEXaHW4YeCKas MOIIHOCTh; TpPU OMUCAaHUHM MPABHWIBHO TPAKTOBATh (PUIWYECKUH CMBICI MCIOIb3yEeMbIX BEIMYWH, HX
0003HAUYEHHUS U €AMHULIBI, HAXOIUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEJIMUYNHAMU;

OMKCHIBATH U3YUECHHBIE TETJIOBbIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHUS, UCTIOB3YS PU3NYECKIE BETUUMHBI: 1aBJICHHE T'a3a,
TEeMIIEpaTypa, CPEeIHss] KHUHETUYECKask SHEPTUsl Xa0TUUECKOT0 JBH)KEHUSI MOJIEKYJI, CPETHEKBAIpaTUYHAasA CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsA dHEprus, padora rasa, Ko3(G(UIMEHT MOJIE3HOTO NEHCTBUS TEIJIOBOTO IBUTATENS; MPHU
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OTHMCAHUM TPABWIBHO TPAKTOBATh (YM3MYECKUN CMBICI WCIIOB3yeMbIX BEIUYHH, UX O0003HAUEHUS W €IUHUIIBI, HaXOIUTh
(GhOpMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIIMUNHAM;

ONHUCHIBATh H3YUYCHHBIC JJICKTPUUYCCKHE CBOMCTBAa BEIECTBA M DJCKTPUUECKHE SBJICHUS (IIPOIECCHI), HCIOIB3YS
(bu3MYeCcKre BEIMYMHBL: DJICKTPUUYSCKUN 3apsj, JJICKTPUUYECKOE II0Jie, HaIpsHKEHHOCTh IO, IOTEHIIMAN, Pa3HOCTh
MOTEHIIMAJIOB; TIPU OINMKMCAHWUW TMPABUJIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOJB3YEMBIX BEIMYHMH, UX OOO3HAYCHUS U
€JIMHULIBI; YKAa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BEJIMUMHY C APYTUMHU BEIUUHMHAMU;

aHaJIM3UPOBaTh (PU3NUECKUE MPOIECCH U SIBICHUS, UCIOJIb3YSl (PU3MUECKUE 3aKOHBI M MPUHIUIIBI 3aKOH BCEMHUPHOTO
Tsirotenus, 1, I u 111 3akonsl HeroTOHA, 3aKOH COXpAaHEHUSI MEXaHUYECKOW SHEPIUU, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUII
CYIIEPTIIO3UIINM CUJI, IPUHIIAT PAaBHOIIPABUSA HHEPLIMAIIBHBIX CUCTEM OTCUETA, MOJICKYJIAPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpEAHENH KHUHETHUYECKONW HSHEPTrUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C aOCOJIIOTHOM
TEMIIEPATYpPOM, TEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHCHMS JJIEKTPUYECKOro 3apsaa, 3akoH KyroHa, mpu 3ToM
pazinyath CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTH4YECKOE BBIpAKEHHWE U YCIOBUS (TpaHUIIbI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHUHIUIIBI JEUCTBUS MAallWH, MPUOOPOB M TEXHHYECKUX YCTPOMCTB, pas3iMyaTh YCIOBHS HX
0e30IMacHOT0 MCIOJIb30BAHUS B ITIOBCEIHEBHON KU3HU,

BBITIOJTHATh JKCIIEPUMEHTBI 10 MCCIICIOBAHUIO (DU3MYECKUX SIBICHUH W TPOIECCOB C HMCIIOIb30BAHUEM MPSIMBIX H
KOCBEHHBIX H3MEPEHUi, MpU 3TOM (HopMynupoBaTh MpoOJemMy/3ajauyy M THIOTE3y Y4EeOHOro 3KCIepUMEHTa, coOupaTh
YCTAHOBKY M3 MPEJJI0KEHHOT0 000PYy10BaHUSs, TPOBOJAUTH OMBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs] (PU3MYECKUX BEJIWYWH, IIPU 3TOM BBIOUPATH ONTHUMAJIbHBIM CIIOCOO
U3MEPEHMS U UCIIOJIb30BATh U3BECTHBIE METObI OIIEHKH MOTPENTHOCTEN H3MEPCHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXIYy (U3HMUECKUMHU BEITUYMHAMH C HCIOJIB30BAHUEM MPSMBIX W3MEPECHUM, MPHU ITOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATHh PE3YJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (DM3WYECKUX BEJIUYUH B BUJIEC TAOJUIl U
rpadMKOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

cobJiroaTh mpaBuiia 0€30MacHOTO TPY/a MPHU MPOBEACHUHU HCCIIEI0BaHUN B paMKaxX yu4eOHOIO AKCIIEPUMEHTa, yueOHO-
MCCJIEIOBATENIbCKOM ¥ TPOEKTHOW JESTEIIBHOCTH C WCIOJB30BAaHUEM HW3MEPHUTEIBHBIX YCTPONCTB U JIaOOPATOPHOTO
000pyIOBaHNS;
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pemath pacy€THHIE 3a/1a4U C SIBHO 3aJlaHHONM (PM3MUYECKON MOJEINBIO, UCTIONB3Ys (PU3HUECKUE 3aKOHBI U MPUHIUIIBI, HA
OCHOBE aHaliM3a YCIOBHS 3aJayd BBHIOMPATh (U3MYECKYI0 MOJENb, BBIICIATh (PU3UUYECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOAUMBIE NJIs1 €€ pELICHUs, MPOBOAUTH PAcu€Thl M OLEHUBATh PEAIbHOCTh IMOJYYEHHOI'O 3HAa4eHMs (PU3NUECKO
BEJIMYHBI,

peniaTh KadyeCTBEHHBIC 3aJa4M: BBICTPAUBATH JIOTMYECKM HENPOTUBOPEUMBYIO LEMOYKY PACCYKIEHUM C ONOpPOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBJICHUS;

UCIIOJIb30BaTh MPU pEUIEHUWM Y4YEOHBIX 3aJlad4 COBPEMEHHbIE HWH(OPMAIIMOHHBIE TEXHOJOTHM JUIsl TIOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETAllMM M NPEJCTaBICHUsS Y4eOHOM M Hay4yHO-NONYJSpHONM HH(OpPMALMHU, MOJIYYEHHOH U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIy4aeMyt0 HH(POPMAILIUIO;

MPUBOAUTH IPUMEPHI BKJIA/1a POCCUMUCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHUE MTPOLIECCOB
OKPYXAaIOILIEr0 MUPa, B PA3BUTHE TEXHUKH U TEXHOJOTHUIA;

MCIIOJIb30BaTh TEOPETHYECKME 3HAHUSA 1O (PU3MKE B TMOBCEIHEBHOW >XM3HU i1 oOecrieyeHus: Oe30MacHOCTU Mpu
oOparieHnu ¢ npuOopaMu U TEXHUYECKUMH YCTPOMCTBAMU, ISl COXPAHEHMSI 3I0POBbs U COOITIOAEHUSI HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAFOIIEH CpelIe;

paboTaTh B IpYyIE C BBIMOJIHEHUEM PA3IMYHBIX COLIMAJIBHBIX POJIEH, MIaHUPOBATh padOTy TPYyMIbl, PalOHAIBHO
pacnpeenaTb 00s3aHHOCTU M IUIAHUPOBATh JESTENIbHOCTh B HECTAHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OLEHUBATh BKJIAJ
Ka)KJIOTO U3 YYACTHUKOB TPYMIbI B PEIICHUE pacCMaTPUBAEMON TPOOIIEMBI.

K koniry oOyuenus B 11 kiacce npeiMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE JAOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y
00y4aroIuXxcst yMEHHIA:

J€MOHCTPUPOBATh Ha MpPUMEpax posib U MECTO (U3UKH B (HOPMHPOBAHUM COBPEMEHHOH HaydyHON KapTHHBI MUpPa, B
Pa3sBUTUH COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B IIPAKTUYECKOW JEATEIBHOCTH JIOJACH, LEIOCTHOCTh U E€IUHCTBO
(bu3MYeCcKOi KapTHUHBI MUPA;

YUUTBIBATh TPAHUIBI MPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJENEH: TOUEUYHBIM SJIEKTPUUYECKHUM 3apsj, Jyd CBETa,
TOYEUHBIN UCTOYHUK CBETA, s/IepHasi MOJIeNIb aTOMa, HYKJIOHHAs: MOJIeJIb aTOMHOTO Siipa MPH pellieHnr (PU3NYeCcKuX 3a1ady;

pacrno3HaBaTh (pu3nUecKue sBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB AJIEKTPOJMHAMUKUA U KBAaHTOBOU
(buU3MKH: AIEKTpUYECcKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
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MarHuTOB, 3JIEKTPOMArHUTHAs WHAYKIUS, JCHUCTBHE MArHUTHOTO IOJIS HAa TPOBOJHUK C TOKOM W JBWIKYIIUWUCS 3apsj,
ANIEKTPOMATHUTHBIC KOJICOAHWUS W BOJHBI, NPSIMOJMHEWHOE PACTIPOCTPAHCHHE CBETa, OTPAKEHUE, NPEIOMIICHHE,
uHTepdepeHnus, Aubpakius 1 MoJsIpU3alus CBeTa, Jucrepcus cBeta, hoTodekTpudeckuil 3¢ dexT (hoTodaddhexT), cBeToBOE
JlaBJICHUE, BOBHUKHOBEHHE JIMHEWYATOr0 CIIEKTpa aToMa BOJ0PO/1a, €CTECTBEHHAsI U UCKYCCTBEHHAS PaJOAKTUBHOCTD;

OMKCHIBATh U3YUYCHHBIE CBOMCTBA BeIleCTBA (IJIEKTPUUYECKHUE, MAaTHUTHBIE, ONTHYECKHUE, AIEKTPUUECKYIO MTPOBOJIMMOCTh
Pa3TUYIHBIX CPEM) M AIEKTPOMATHUTHBIC SIBIICHUS (TIPOIIECCHI ), HCTIONB3YS (PU3NUECKIE BETUIHHBI: AJICKTPHUCCKHUH 3apsl, Cuiia
TOKa, SJICKTPUUECKOE HANPSHKEHUE, IIEKTPUIECKOE CONTPOTUBRIIEHUE, PA3HOCTh MOTEHITNANIOB, AIEKTPOABIDKYIIAs CHIa, paboTa
TOKa, MHAYKIIUS MarHUTHOTO MOJisi, cuia Amnepa, cuia JIopeHra, HHIYKTUBHOCTh KATYIIKW, YHEPTUS AJIEKTPUUECKOTO U
MarHUTHOTO MOJIeH, MePUO U YacToTa KoJeOaHuil B KoJie0aTeIbHOM KOHTYPE, 3aps]l U CHJIa TOKa B MPOIECCE TAPMOHUYECKUX
AIIEKTPOMATHUTHBIX KoJIeOaHUH, (DOKYCHOE PACCTOSIHHE M ONTHYECKas CHjla JIMH3bI, TIPHU ONHWCAHWH MPABHIHHO TPAaKTOBAThH
(M3UYECKUN CMBICT WCITOJIB3YEMBIX BEIIMYWH, UX O0O3HAYCHHS W CIUHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(MBUYECKYIO BETMYHUHY C IPYTUMH BEITMUNHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBHIC SBJIICHHS U TIPOILECCHI, HCIHONB3YyS (U3NYECKUE BEIHYUHBI: CKOPOCTh
AIIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTAa CBETA, YHEPTUS U UMIYJILC (DOTOHA, IEPUOJ TIOTypacIiaga, YHEPTU s CBA3H
aTOMHBIX SiZIep, MIPU OMHMCAHWM MPABWIBHO TPAKTOBATh (DM3MYECKUN CMBICI HCIIONB3YEMBIX BEIWYUH, UX O0O3HAUYCHHS U
SAVHMITBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE MAHHYIO (DU3HUYECKYIO BEIUYMHY C IAPYTUMH BEIMYWHAMHU, BBIYUCIIATH
3HaYeHUe (PU3NYECKOU BEITUUHNHBI,

aHAIM3UPOBATh (PU3MUECKHE MPOIIECCH U SIBJICHUS, UCTONB3Ys (DU3UUECKUE 3aKOHBI M MPUHIUIILL: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO M TApaUIETLHOTO COCIWHEHUS MPOBOJHUKOB, 3aKkoH Jlkoyms—JleHra, 3akoH AJIEKTPOMAarHUTHOM
WHIYKIMW, 3aKOH MPSMOJMHEHHOTO PACIPOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHHS CBETA, 3aKOHBI TMPEJIOMJICHUS CBETA,
ypaBHeHUe DitHImTeHa 11 GoTtorddexTa, 3aKOH COXpaHEHUSI IHEPTHUH, 3aKOH COXPAHCHUSI UMITYJIbCA, 3aKOH COXPaHCHUS
AIIEKTPUIECKOTO 3apsijia, 3aKOH COXPaHEHHUsI MacCOBOTO YHCIa, TIOCTYNaThl bopa, 3aKOH paAoaKTUBHOTO pacmaja, Mpu 3TOM
pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOoe BBIPAKCHHE H YyCIOBHS (TpaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OTpeeNsaTh HAPABJICHUE BEKTOPA UHIYKIIMA MarHUTHOTO TIOJISI POBOTHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHta;

CTPOUTH U OTMHCHIBATh H300pAKEHUE, CO3/IABAEMOE TUIOCKUM 3€PKaJIOM, TOHKOU JIMH301;

31



BBITIOJHATh 3KCHEPUMEHTHI MO HMCCIEIOBAHUIO (PU3WYECKUX SBICHUH U TPOIECCOB C HCIOJB30BAHUEM MPSIMBIX H
KOCBEHHBIX H3MEpEeHHil: mpu 3ToM (GOpMyIUpOBaTh MpoOjeMy/3alady U TUIOTE3y y4eOHOTO 3KCIEPHUMEHTa, COOMpPATh
YCTaHOBKY U3 IPEJI0KEHHOI0 000py10BaHus, IPOBOJIUTE OIBIT U (HOPMYJIUPOBATH BHIBOBI;

OCYILIECTBIIATh MPSMbIE U KOCBEHHbIE M3MEPEHUs (QU3NUYECKUX BEJIUYMH, MPU 3TOM BBIOMPATh ONTUMAbHBINA CIIOCOO
MU3MEPEHMSI U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C MCIIOIB30BAHUEM IMPSIMBIX U3MEPEHUN: IPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (DPUKCHUPOBATh PE3YNbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3HUYECKUX BEIMYHMH B BUIE TAONHI] U rpadUKOB, JeiaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIEI0BAHMUS;

co0roaTh npaBuiia 0€300acHOrO Tpyia NpU NPOBEACHUU MCCIEIOBAHUN B paMKax yueOHOro H3KCIEpPUMEHTa, yueOHO-
HCCIIEIOBATENIbCKOM M IPOEKTHON JAESITENbHOCTH C MCIOJNb30BAHUEM M3MEPUTEIbHBIX YCTPOWCTB U J1IaOOPaTOPHOIO
000opyI0BaHuUS;

pemaTh pacy€THbIE 33J]a4M C SIBHO 33JaHHOW (PU3NYECKON MOJIEIbIO, UCIOJIb3Ys (DU3UUECKUE 3aKOHBI M MIPUHIUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3aJauyd BbIOUPATh (PU3UYECKYIO MOJENb, BBIACHATh (PU3MUECKHE BEJIMYMHBI U (POPMYIIBI,
HE0OXoAuMbIe Uil €€ pEeIIeHUs, MPOBOJUTH PACUETHI U OLEHUBATH PEAIBHOCTh MOJYYEHHOrO 3HA4YeHHs (PU3NYECKOM
BEJIMYUHBI;

peniaTh KauyeCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMYECKM HEMPOTHUBOPEUMBYIO LEMOYKY PACCYKIEHUM C OMOpPOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

UCIIOJIb30BaTh MPU pEUIeHUWH Y4YeOHBIX 3aJad COBPEMEHHble HWH(GOPMALMOHHBIE TEXHOJOTMU HJis TOMCKa,
CTPYKTYPUPOBAHMSI, UHTEPNPETALMUA W TPEICTABICHUS y4€OHOM M Hay4dHO-TOMYJISIpPHOM HH(OpMalWHU, MOITYYEHHOU u3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HHPOPMAIUIO;

OOBSACHSATH MPUHIUIBI ACUCTBUS MAILIMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3inyaTh YCJIOBHS UX O€30MaCHOTO
WCIIOJIb30BAHUS B IOBCETHEBHOM KU3HU;

OPUBOJUTH IPUMEPHI BKJIAJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 00BICHEHHE MTPOLIECCOB
OKPYXAaIOIIEr0 MUPa, B PA3BUTHE TEXHUKU U TEXHOJOTHUIA;
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WCIIOJIh30BaTh TEOPETHUYECKHE 3HAHUSA MO (U3WKE B TOBCEIHEBHOW JKHU3HU [JII OOCCTIEUCHHs] OE30MacHOCTH TIPH
oOparieHnu ¢ mpuOopaMu M TEXHUYECKUMH YCTPOUCTBAMHU, JJII COXPAHEHUS 370POBbS U COOTIOICHHS] HOPM HKOJIOTHIECKOTO
NOBEJICHUS B OKPYKAIOILIEH CpElIE;

paboTaTh B IpyIIe C BBINOJHEHUEM PA3IMYHBIX COLMAIIBHBIX POJIEH, MIAHUPOBAaTh PabOTy TPYMIIbI, PAIMOHAIBEHO
pacnpenensiaTh O0S3aHHOCTU W TUIAHUPOBATH JIEATENHOCTh B HECTAHJAPTHBIX CHUTYalMSIX, aJ€KBATHO OLIEHUBATh BKJIA]
KaXJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PAaCCMATPUBAEMON MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosmn4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbie
Ne n/m P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METObI HAYYHOI'O ITO3HAHUSA
1.1 ®du3uKa U METOJIbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [IOK
) A i https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoteka I1IOK
21 Kuemaritica 3 https://m.edsoo.r/7f41bf72
29 JHavuKa 7 bu6mmoteka I1IOK
https://m.edsoo.ru/7f41bf72
bu6nmmoteka [IOK
23 3aKOHBI COXPAHEHUSI B MEXaHUKE 6 1 1 hitps/m.edsoo.ru/7E41bET2
Hroro no pazneny 18

Paznen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJIIPHO-KHUHETUUECKOU 9 1 bubnmnoreka [IOK
’ TeopUn https://m.edsoo.ru/7f41bf72
bu6nmotexka [IOK
32 OcHo €pMOJUHA 10 1
HOBBL TEPMOAHAMIH https://m.edsoo.r/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnmoreka [IOK

@da30BbIE TIEPEXOBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny 24
Paznen 4. JIEKTPOAUHAMHUKA
bu6mmoreka [IOK

+ MEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
40 [TocTosanHBIM 2neKTpUYecKUil TOK. TOKH B 2 bubnnoreka [IOK

’ Pa3IUYHBIX Cpeliax https://m.eds00.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB IIO 68

[NPOIT'PAMME
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11 KJIACC

KosauuecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne o/m P Kontpoabsnbie | IlpakTuyeckue (witcpp )
NPOrpaMMbIl Bcero o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. 3JIEKTPOAUHAMUKA
L1 MarnuTHOe 1oJie. DJIeKTpOMarHuTHas 1 | 3 bubnnoreka [IOK
) WHIYKIHS https://m.edsoo.ru/7f41c97c
Wroro no pazneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbI
21 MexaHu4ecKHe 1 JJIEKTPOMAarHUTHBIE 9 | bubnnorexa [IOK
) KoJeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKHe U JIEKTPOMarHUTHbIE 5 | bubnnoreka [IOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmmotexka [IOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasueny 24

Paznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI crienIMagIbHON TEOpUU 4 | bubnuoteka [IOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAaHTOBOM ONTUKHU 6 bubmorexa [IOK

https://m.edsoo.ru/7f41c97c¢
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bu6mmoteka [IOK

4.2 C 4
TPoctHe atoMa https://m.edsoo.ru/7f41c97c¢
bu6mmoteka [IOK
4. A
3 TOMHOE A1PO > https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DeMEeHTHI ACTPOHOMUH U aCTPOPU3UKI 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pazneny 7
Pa3znen 6. OBOBLIAIOLIEE IIOBTOPEHUE

6.1 Ob6o011aro1iee MOBTOpeHHE 4 Eg{i?;if;iigﬂ?}? £41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IINTAHUPOBAHME no ¢pusuke

10 KJIACC
aTa N3y4eHus
KoJuu4yecTBO 4acoB A y JJIEKTPOHHBIE
Ne Tema Vhoka ungposbie
H/H yp B KOHTpOHBHBIe HpaKTI/I‘IeCKI/Ie 10a 10a 100 o 10a OﬁpaSOBaTeﬂbHIﬂe
cero
paGoTHI paGoTHI o baxruy | mnany | GakTHY | pecyvnepy
IUTaHYy
dusnka — Hayka o IPUPOJIE.
1 Hayunrie Merzﬁm HOI;HZHI/M 1 4.09 5.09 bubmmorexa LHOK
v ' ' https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlEero Mupa
Posb 1 MecTo ¢uzuku B 4.09 5.09
OPMHUPOBAHUU COBPEMEHHOU
2 Eap HOI:I;I KapTHUHBI 151/1 a, B 1 Bubmorexa HOK
v P . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATETbHOCTH
Joaen
Mexannueckoe IBHKEHUE. 11.09 12.09
OTHOCHUTEIBEHOCTH
3 MEXAHUYECKOT'0 IBMKEHUSI 1 bubmorexa LOK
’ https://m.edsoo.ru/ff0c3508
IIepemenienue, CKOpOCTb,
YCKOpEHUE
4 PaBHOMEpPHOE NIPAMOIUHENHOE 1 11.09 12.09 Bbu6nmuoreka [JOK
JBHKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE | 18.09 19.09 bubnnoreka [HJOK
MPSMOJIMHENHOE IBU)KEHUE https://m.edsoo.ru/ff0c372e
CB00OOHOE TTaIEHHE. 18.09 19.09
Bbubnmuoreka [JOK
6 YckopeHnue cBOOOTHOTO 1
https://m.edsoo.ru/ff0c39cc
MmajgeHus
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KpuBonuneliHoe 1BUKEHUE. 25.09 26.09

7 JIBr>keHre MaTepuaabHOU bubmmorexa [IOK

https://m.edsoo.ru/ffOc3ada

TOYKH 110 OKPY’KHOCTH
IIpuHIUIT OTHOCUTEIBHOCTH 25.09 26.09

g lNanunes. UnepuuanbHble bubmmoreka LIOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ffOc3be8
3akOH HproToHa
Macca tena. Cuna. [Tpunuun

9 cyrneprno3uinuu cui. Bropoit 510 3.10 bubnuoreka [IOK
3akoH HproToHa miis https://m.edsoo.ru/ff0c3be8
MaTepualbHOU TOUKU

10 Tperuii 3akon HeroToHa 17151 2.10 3.10 bubnmoreka LIOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aK0H BCEMUPHOTO TSATOTCHHUS. 9.10 10.10

11 Cuna soxectu. [lepBas bubnrotexa LIOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. 9.10 10.10 bu6nuoreka LIOK
Bec tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapdpuunent 16.10 17.10

13 TpeHust. Cuia conpoTUBICHUS bu6mmoreka LIOK
[IpU IBVKEHUU TENa B https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WU Ta3e
ITocrynarensHoe 16.10 17.10
BpalllaTelbHOE ABH)KEHNE

14 a0COJTIOTHO TBEPIOTO TETIA. bubnmnoreka [IOK

MowmenT cuibl. [1meqo cubl.
YcioBust paBHOBECHS
TBEPIOTO TENIA

https://m.edsoo.ru/ff0c41a6
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15

Nmnynbc MaTepualibHOM
TOUYKH, CUCTEMBI
MaTepHalbHBIX TOUEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBHXKEHUE

23.10

24.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOLTHOCTb CHJIBI.
Kunerndeckas sHeprus
MaTepUaIbHOW TOUKH.
Teopema 06 U3MEHEHUH
KMHETUYECKON dHEPrun

23.10

24.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[ToreHuuanpHas SHEPTUSL.
[TorenuuanpHas SHEPTUS
ynpyro 1epopMHPOBAHHOM
npyxuHsbl. [ToreHnansHas
SHEPrUs Tena BOIHU3U
MOBEPXHOCTH 3eMIIH

6.11

7.11

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToreHunanbHbIE U
HENOTEHLUAJIbHBIE CHUJIBI.
CBs13b paboThI
HENOTEHLUAJIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpaHEHHUsI MEXaHUYECKOMN
SHEpPIUn

6.11

7.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHast pabota
«MccnenoBanue cBSI3U pabOTHI
CHUITBI C I3MEHEHUEM

13.11

14.11
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MEXaHUYECKOM SHEprUH Tea
Ha MpUMeEpe PacTsHKEHUs
PE3MHOBOIO KI'yTa

20

KonTponbHnas padora no teme
«Kunemartuka. JlnuHaMuxa.
3aKOHBI COXpaHEHUs B
MEXaHHKE)

13.11

14.11

Bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJTOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOM
Teopuu. bpoyHoBckoe
newkenue. npdysus

20.11

21.11

bu6mmorteka [IOK

https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMOJICUCTBHUS YaCTHI]
BelecTsa. Monenu ctpoeHust
ra3oB, KUJIKOCTEN U TBEPIBIX
Tell

20.11

21.11

23

Macca monekyi. KonmraectBo
BemectBa. [locTosaHas
ABorajzipo

27.11

28.11

24

TermoBoe paBHOBECHE.
Temneparypa u e€ u3MepeHue.
IIxana remneparyp Llenbcus

27.11

28.11

25

Uneansuerii raz B MKT.
OcHoBHOe ypaBHeHHe MKT

4.12

5.12

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIepaTypa Kak
Mepa CpeIHel KWHETUYECKON
SHEPI'UM JIBUKECHUS MOJIEKYJI.

4.12

5.12

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc511e
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VYpaBHenue Meneneena-
Kiranieiipona

27

3akon JlanpToHa. ['a30BbIC
3aKOHBI

11.12

12.12

28

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapamMeTpaMu
COCTOSIHUSI pa3peKeHHOTO
raza»

11.12

12.12

29

H3onporecchl B uacanbHOM
ra3e u ux rpapuaeckoe
MpeCcTaBICHNe

18.12

19.12

bubmuorexa [JOK

https://m.edsoo.ru/ff0c570e

30

BuyTtpenHnss sneprus
TEPMOJMHAMHYECKON CUCTEMBI
U CIIOCOOKBI €€ U3MEHEHHSL.
KonnuecTBO TEIIOTHI U
pabota. BuyTpenHsisi sHeprust
OJHOATOMHOT'O HJI€aJIbHOTO
raza

18.12

19.12

bu6nmoreka [IOK

https://m.edsoo.ru/ff0c5952

31

Bunae! remionepenaun

25.12

26.12

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c5¢36

32

VY nenpHAs TEMIO0EMKOCTD
BemecTBa. KommuecTtBo
TEIUIOTHI TIPH TETLIONEpe1aye.
AnuabaTtHbIi Iporiecc

25.12

26.12

Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c5c36

33

ITepBblii 3aKk0H
TEPMOJMHAMUKH U €TI0
IIPUMEHEHHUE K N30IIpoIieccam

15.01

9.01

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcSefc
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HeobpaTtuMocTs mpoIieccoB B 15.01 9.01
34 npupoae. Bropoi 3akoH buGnnorexa [IOK
PHPOAC. BTOP hitps://m.edsoo.ru/ff0c6230
TEPMOIMHAMHUKHI
35 [Tpunnun nevicrBus u KIT 22.01 16.01 Bu6mmoreka [JOK
TEIJIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{ 22.01 16.01
37 DKoJoru4ecKue mpoodIemMbl 29.01 23.01
TEIIOHEPTETHKH
O0600IaroIi YpoK 29.01 23.01
38 «Monexyns HaZp du3uka bubmmorexa [IOK
YA ' hitps://m.cdsoo.ru/ff0c6938
OCHOBBI TEPMOIMHAMU K
KonTponbHnas pabora no teme Bu6 110K
noImoTeKa
39 «MoexynapHast GHU3HKA. 5.02 30.01
yp ¢ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJTUHAMHUKH
[TapooOpazoBanue u 5.02 30.01
40 KoHneHcanus. Mcnapenue u bubmmorexa [JOK
Aercatts. vicrap hitps://m.cdsoo.ru/ff0c63b6
KUTIEHNE
AOCOIIOTHAS M OTHOCUTEIbHAS 12.02 6.02
41 BJIQ)KHOCTh BO3/1yXa bubmmorexa [JOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceiennsrii map
TBépnoe Teno. 12.02 6.02
Kpucrannuyeckue u
0 aMmopdHbIe Tesla. AHHU30TPOIHUS bubnmnoreka [JOK

CBOMCTB KpHUcTaIoB. JKujakue
kpucrtawuisl. COBpeMEHHbIE
MaTepUAIIbI

https://m.edsoo.ru/ff0c6510
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[1naBnenue n 19.02 13.02
43 KpUCTa/uIM3anus. Y ieabHas bubnuoreka [IOK
TEIUIOTA IUIABJICHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarnus
44 YpaBHEHHE TETIOBOTO 19.02 13.02 bubnmoreka [JOK
Oananca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tel. 26.02 20.02
45 DnekTpuueckuii 3apsia. [[sa bubmmorexa [IOK
P DA https://m.edsoo.ru/ff0c6bcc
BU/J1a DJICKTPUYECKUX 3apsJI0B
[IpoBOAHMKH, TUINEKTPUKHU U 26.02 20.02
46 IIOJIYIIPOBOIHUKH. 3aKOH bubnuoreka [IOK
COXpaHEHUS JJIEKTPUYECKOIO https://m.edsoo.ru/ffOc6bcc
3apsna
BzaumopeiicTBue 3apsaoB. Eub 110K
nonmoTexa
47 3akoH Kynona. Toueunslit 5.03 27.02
y N https://m.edsoo.ru/ffOc6ced
ANEKTPUUECCKUIN 3apsi]T
Hamps:xk€HHOCTB 5.03 27.02
3JIEKTPUUYECKOTO TOJIA.
48 [TpuHIMI cCynepno3uiu bubmmorexa [OK
prn Hep ? https://m.edsoo.ru/ff0c6df2
ANEeKTpUUecKuX nosei. Jlunun
HaIPsKEHHOCTH
PaGora cun 12.03 6.03
49 3JIEKTPOCTATUYECKOTO TTOJISI. bubnuoteka [JOK
[Torenuman. PazHocth https://m.edsoo.ru/ff0c6f00
MOTEHLIUAJIOB
50 [TpoBOAHMKY U TUAIIEKTPUKHU B 12.03 6.03 bu6numoreka LIOK

SJICKTPOCTATUYCCKOM IT0JIC.

https://m.edsoo.ru/ff0c7018
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Jusnextpudeckas
MIPOHHUIIAEMOCTh

51

DNEKTPOEMKOCTb.
Konnencarop

19.03

13.03

Bu6mmoreka [JOK

https://m.edsoo.ru/ff0c7126

52

ONeKTPOEMKOCTb IIIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOT0 KOHJIGHCaTopa

19.03

13.03

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabota
"N3MepenHue 31eKTpOEMKOCTH
KOH7IeHcaTopa"

2.04

20.03

54

[IpuHumn nercTBus u
MPUMEHEHHE KOHJIEHCATOPOB,
KOMUPOBAJIBLHOTO afmapara,
CTpYHHOTO MPHUHTEPA.
DIeKTpocTaTUYeCcKas 3aluTa.
3a3emileHne 3IEKTPONpruOOpOB

2.04

20.03

55

DNEeKTpUYECKUM TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
[TocTostHHBIM TOK. CHila TOKA.
Hanpsokenne.
Conpotusnenue. 3akon Oma
JUISl y4acTKa Lenu

9.04

3.04

56

ITocnenoBarensHOE,
MapaJyIeIbHOE, CMEIIaHHOE
COEIMHEHUE MPOBOIHUKOB.
JlaGopartopHas paboTa
«M3y4yeHne cMeaHHoro
COEIMHEHUS PE3UCTOPOB

0.5

9.04

3.04

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c7410
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57

Pabora 1 MOIITHOCTE
ANEKTPUUECKOTO TOKA. 3aKOH
Hxoyns-Jlenma

16.04

10.04

Bu6muoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /17151 IOJTHOMN
(3aMKHYTOM) 3JIEKTPUUYECKOMN
nenu. Koporkoe 3ambikanue.
JlaGopaTtopHnast pabota
«M3mepenune D/IC nucrounuka
TOKa U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

16.04

10.04

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7aec0

59

PeszepBHBIil ypoK.
KonTposabHas pabota no reme
"DnexkTpoaguHamuka /
Bcepoccuiickas mpoBepoydHast
pabora

23.04

17.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypok
«DNEeKTpOoAUHAMUKAY /
Bcepoccuiickas nposepouHas
pabora

23.04

17.04

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAas IPOBOAUMOCTh
TBEPABIX METAJLJIOB.
3aBUCUMOCTb COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOUMOCTh

30.04

24.04

62

DNEKTPUYECKUIA TOK B
Bakyyme. CBoiiCcTBa
JIEKTPOHHBIX IIyYKOB

30.04

24.04

46



63

[TomynpoBOIHUKH, UX
coOCTBEHHAas U MpUMecHast
poBOAUMOCTb. CBOMCTBA p—
n-rnepexoja.
[TonynpoBogHUKOBBIE
npuOOpHI

7.05

8.05

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

64

DIIEKTPUUECKUI TOK B
pacTBopax M pacruiaBax
3IEKTPOJIUTOB.
DNEKTPOTUTHUECKAS
JUCCOITUAIUS. DJICKTPOIH3

7.05

8.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUUYECKUI TOK B razax.
CaMoCTOSTENIBHBIN 1
HECAaMOCTOSITEIIbHBIN pa3psil.
Monnus. [1mazma

14.05

15.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

66

DnekTpudeckue mpruOopsI 1
YCTPOMCTBA U UX
NPaKTUYECKOE MPUMEHEHHE.
[IpaBuia TeXHUKH
6e30macHOCTH

14.05

15.05

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c86fc

67

KonTtponbHas pabota no teme
«OIIEeKTPOCTATHKA.
IToCTOSTHHBIN HNEKTPUYECKUI
TOK. TOKH B pa3IMYHBIX
cpenax»

21.05

22.05

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

68

PesepBHBIi1 ypOK.
O6o06maromuit ypok o reMam
10 xmacca

21.05

22.05

Bbubnmmoreka [JOK
https://m.edsoo.ru/ff0c8f6¢
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OBIIEE KOJIMYECTBO HACOB
[10 ITIPOT'PAMME

68
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11 KJIACC

Jlara Jlara
KounvecTBo 4acoB U3y4deHusl U3y4YeHUS DJIeKTPOHHBIE
Ne 11A 116 uupoBbIe
Tema ypoka
n/n KouTpomns Ilo ¢axr | [o (axt o0pa3oBaTejibHbIE
Bcee IIpakTnueckue
HbIE 11any I1any pecypchl
ro palboThI
paboThI
ITocTostHHBIE MarHUTHI U UX 1.09 3.09
B3auMo/ieiicTBre. MarHuTHOE
1 nose. Bektop MarHuTHOM 1 bubmmorexa [IOK
' p . https://m.edsoo.ru/ff0c9778
WHIYKUUU. JIMHUYM MarHUTHOM
WHIYKIIUN
MarauTHoO€ 1noJje MpoBOIHUKA C 1.09 3.09
) ToKOM. OmBIT DpcTeaa. | but6mmoreka [JOK
B3anmoneicTre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtophast pabota «3yuenue 10.09 8.09
3 MarHIETHOIr)o noIJ)m Kar KIZ: 1 1 bubmorexa HOK
i https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBME MarHMTHOTO TOJIS Ha 10.09 8.09
IIPOBOJIHUK C TOKOM. Cuita
4 Awmnepa. JlabopaTtopHast paboTa 1 1 bubmuoreka [LIOK
«HccnenoBanue qeHCTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»
5 JleficTBME MarHUTHOIO MOJI HA | 15.09 17.09 bubmuoreka [IOK
JBIDKYIYIOCS 3apsDKEHHYIO https://m.edsoo.ru/ff0c9df4
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yactuity. Cuna Jlopenia. PaGora
cuiibl JIopeHna

DJIeKTpOMarHuTHasE UHAYKIIHS.
IToTOK BEKTOpa MarHUTHOU
uaaykiuu. 2J1C uHaykiuu.
3aKOH 3JIEKTPOMarHUTHOU
uHaykuun apanes

15.09

17.09

JlabopaTtopnast pabota
«HccnenoBanue siBICHUS
3J’IeKTp0MaFHI/ITHOI\/JI HUHIAYKIUH

24.09

22.09

bubnnorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO IOJISI KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE MOJIe

24.09

22.09

bubnuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUraTENb, yCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
WHIYKINOHHAs NIeYb

29.09

1.10

10

O6o6maromuit ypok «MarHutHoe
noJje. DIEeKTpOMarHuTHas

WHIYKITUS

29.09

1.10

bu6nmnoteka [IOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbnas paboTa 1o teme
«Mar»uuTtHoe 110J1€E.
DNeKTpOMarHuTHast MHIYKLKSD)

8.10

8.10

but6mmoreka [JOK
https://m.edsoo.ru/ffO0cad58
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12

CB00OOIHBIC MEXaHUYECKHE
kosieOanus. ['apMoHnueckue
KoyieOaHus1. YpaBHEHUE
rapMOHMYECKHUX KOJeOaHUH.
IIpeBpaienue sneprun

8.10

8.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
Nepro/Ia MaIbIX KOJIeOaHuH Tpy3a
HAa HUTH OT JUTMHBI HUTH U MacChI

rpy3a»

13.10

13.10

14

KonebaTenbHbIi KOHTYD.
CB0OOIHBIE 3JIEKTPOMArHUTHbBIE
KOJICOAHUS B MI€ATHHOM
KoJIeOaTeIbHOM KOHTYPE.
AHazorus Mexmay
MEXaHUYECKUMH U
ANIEKTPOMArHUTHBIMU
KOJICOaHUAMU

13.10

13.10

bu6nmmorexa [IOK

https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrUun B
UjeabHOM Koje0aTeIbHOM
KOHTYpe

22.10

22.10

bu6nmoteka [IOK

https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXaromux
KosieOaHusX. BoIHyXIeHHbIE
MeXaHUYeCKue KojaeOaHMs.
Pe3onanc. BelHyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUS

22.10

22.10

bu6nmnoteka [IOK

https://m.edsoo.ru/ffOcbb86
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17

[lepemMeHHBIH TOK.
CunycongaibHbIN MEPEeMEHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JICUCTBYIOILIEE 3HAUEHUE CHUIIBI
TOKa U HAMPSIKEHUS

3.11

3.11

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepegava u norpedieHue
ANEKTPUYECKOMN dHEPIrun

3.11

3.11

19

VYeTpoicTBO U MPAKTHUECKOE
MIPUMEHEHUE IEKTPUIECKOTO
3BOHKa, T€HEPaTOpa MePEMEHHOTO
TOKa, JINHUM 3JIEKTpoIiepeaay

12.11

12.11

bubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE MIEKTPOIHEPIHHU.
KynbTypa ncnosib3oBanus
ANEKTPOIHEPTUU B TIOBCETHEBHOM
JKU3HU

12.11

12.11

21

MexaHn4yeckue BOJIHBI, YCIIOBUS
pacnpocrtpanenus. [lepuon.
CKOpOCTB pacpoCTpaHEHUs U
JMHA BoJIHBL. [lonepeunslie u
MPOJI0JIbHBIE BOJIHBI

17.11

17.11

but6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTB 3BYKa.
I'pomkocTs 3ByKa. BeicoTa TOHa.
TemOp 3ByKa

17.11

17.11

bu6nmoteka [IOK
https://m.edsoo.ru/ffOcccOc
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DJIEKTPOMAarHUTHBIEC BOJIHBI, UX 26.11 26.11
. bubmmoreka [IOK
23 CBOMCTBA U cKOpocTh. [Ikana
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpyuHLHAIIBL paIUOCBA3HU U 26.11 26.11
24 TeneBuAeHus. Pa3BuTre cpeacTB
cBs3u. Paguonokanus
)5 KonTtponpHas padora «Konebanus 1.12 1.12 bubnuorexa [LIOK
U BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonuHeitHoe 1.12 1.12
26 pacIpoCTpaHEHHE CBETA B bubnuoreka [LIOK
oaHOpoIHOM cpene. ToueuHbii https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OtpaxeHue cBeTa. 3aKOHBI 10.12 10.12
27 oTpaxkeHus ceera. [loctpoeHue bubmmorexa LIOK
p L P https://m.edsoo.ru/ff0cd4e0
n300pa’keHHi B IUIOCKOM 3epKaiie
IIpenomnenue ceera. [TosHoe 10.12 10.12
)3 BHYTPEHHEE OTpaKCHUE. bubanorexa [IOK
[IpenenbHbIN yroma MoJaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
JlaGoparopHas pabora 15.12 15.12
29 «M3Mepenne nokazarens bubmorexa [IOK
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMIIEHUS CTEKIIA»
JInnssl. [loctpoenue 15.12 15.12
30 u300pakeHuii B muH3e. Popmyna bu6muorexa [LIOK

TOHKOH JIUH3GL. Y BEJINUEHUE
JIMH3BI

https://m.edsoo.ru/ffOcddle
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31

JlaGopaTtophast pabota
«Hccnenosanue CBOMCTB
M300paXKCHUI B JIMH3AX)

24.12

24.12

32

Hucniepcust ceeta. ClI0KHbBIN
coctaB Oemnoro ceta. L[BerT.
JlaboparopHas paboTa
«HabmoneHne mucrnepcun CBeTa

24.12

24.12

33

Wurepdepenuus ceera.
Hudpakuus cera.
Hudpakimonnas penérka

14.01

14.01

bubnnorexa [JOK
https://m.edsoo.ru/ff0ced22

34

[Torepe4HOCTh CBETOBBIX BOJIH.
IHonspusanus ceera

14.01

14.01

bubnuoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBUS UX
6€3011acHOT0 MPUMEHEHUS

19.01

19.01

36

I'panuubl mpuMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
ITocTynaTel cienuanbHONU TEOPUU
OTHOCHUTEIIbHOCTH

19.01

19.01

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEILHOCTD
OIHOBPCMCHHOCTH. 3aMC}1J'IeHI/Ie
BPEMCHH U COKPAIICHUC NJINHBI

28.01

28.01

bu6mmotexa [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprusi ¥ UMIYJbC
pEeNSATUBUCTCKON YacTulibl. CB3b
MacChl C SHEPTUEN U UMITYJIbCOM.
DHeprus NoKos

28.01

28.01

bu6nmnoteka [IOK
https://m.edsoo.ru/ffOcfc68
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KonTtponbhas padota «OnTuka. 2.02 2.02
. bubmmoreka [IOK
39 OcHOBBI cIElIMANIBHOM Teopun
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJILHOCTH

40 ®otonbl. Dopmyna [Tnanka. 2.02 2.02 bubmmoreka [IOK
DHeprus U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIIEIOBAHUE 11.02 11.02 BuG OK

41 doroaddexra. Ompiter A. T'. nommoreka L

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. 11.02 11.02

1 VYpaBHeHue DWHIITEHHA 15 bubnnoreka [IOK
dotorpdekra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuiay ¢porodpdexra
Hasnenue cera. OnwiThl [1. H. 16.02 16.02

43 JleGeneBa. XuMudeckoe IecTBHE bubmorexa HOK

JleBa. o https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTea u 16.02 16.02

m MPaKTUYECKOE IPUMEHEHHUE:
dboTorneMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOANO]

45 Pemrenue 3agad mmo teme 25.02 25.02 but6mmoreka [JOK
«DJIEMEHTBI KBAHTOBOM ONTHUKH)Y https://m.edsoo.ru/ff0d0302
Moaens atoma TomcoHa. OIbITEI 25.02 25.02

46 Pesepdopna no paccesauro a- bu6mmoreka [IOK
yactull. [Inanerapnas mozesns https://m.edsoo.ru/ff0d091a
aToma

2.03 2.03
47 IToctynatel bopa buomorexa [OK

https://m.edsoo.ru/ff0dOafa
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48

W3myuenue u noriomeHne
(OTOHOB IIpH Mepexo/ie aToMa ¢
OJIHOT'O YPOBHS 3HEPrUH Ha
JIpyroii. Bunsl ciekTpos

2.03

2.03

bub6mmoteka IIOK
https://m.edsoo.ru/ff0dOafa

49

BoaHOBEIE cBO#iCTBA YacTHII.
Bosnbl ne bpoiins.
KopnyckymnsapHo-BOIHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3JTy4eHHE

11.03

11.03

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAHMOAKTUBHOCTH.
Omnsitel Pezepdopaa o
OTIPEIENICHUIO COCTaBa
PaIuOaKTUBHOTO U3ITy4EHUS

11.03

11.03

bubmnorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6eta-, ramMmma-
u3nydeHus. Bnusnue
pa}lHoaKTI/IBHOCTI/I Ha JKXUBbLIC
OpTraHU3MBI

16.03

16.03

52

OTkphbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U TIO3UTPOHHBII
6era-pacnaj. ['amma-u3nydenue

16.03

16.03

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B Si7Ipe.
S nepHble peakiuu. S nepHblil
peaktop. [Ipobiemsr,
MEPCIEKTUBBI, IKOJIOTUYECKUE
ACIEKTHI /IEPHOMN SHEPTEeTUKU

1.04

1.04

bu6nmnotexka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTHUIIbI.
OTKpBITHE MO3UTPOHA. METOIbI

1.04

1.04

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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HAOJIOJIEHUS U PETUCTPALINH
3JIEMEHTapHbIX YacTull. Kpyriblii
croi1 «@yH1TaMEeHTaJIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPa»

55

OTanbl pa3BUTUSL ACTPOHOMUU.
[Tpuknagnoe u
MHPOBO33PEHUECKOE 3HAUCHHUE
acTpoHoMuH. Buj 3BE3HOTO
HeOa. Co3Be3nusl, IpKUe 3BE3IHI,
IUIAHETHI, UX BUJIMMOE IBIKCHHUE.
ConneyHas cucreMa

6.04

6.04

56

Conuie. ConHeuHast akTUBHOCTb.
Uctounuk suepruu ConHia u
3BE3]T

6.04

6.04

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE31bI [IABHON
IIOCIIE0BATEIbHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE NTPEICTaBICHUS O
IIPOUCXO0KIEHUH U IBOJIIOLINH
CouHIta 1 3BE310

15.04

15.04

58

Muineynsiii [1yte — Hama
I"anaktuka. [lonoxxenue u
neuxenne Comnnua B ['anakTuke.
I"amakTukn. YEpHbIE IBIPHI B
Apax rajJakTHK

15.04

15.04

57



59

Bcenennas. PasOeranue rajjakTuk.

Teopust bosbiioro B3peIiBa.
PenukroBoe uznyyenue.
Meraranaktrka

20.04

20.04

60

Hepemennsie npo0ieMbl
aCTPOHOMMHU

20.04

20.04

61

KonTponbHas pabora « DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

29.04

29.04

62

O606maromuii ypok. Pomib
(U3HUKN U aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMAIBHOM U
ATUYECKOH cepax AesITeTbHOCTH
YyeoBeKa

29.04

29.04

63

Ob6o6maromuit ypok. Ponb n
MeCTO (PU3UKHU U ACTPOHOMUH B
COBPEMEHHOM Hay4YHO! KapTHHE
MHpa

4.05

4.05

64

O6o0matomuii ypok. Pob
buznueckoit Teopuu B
(bopMHpOBaHUY MTPECTABICHHUA O
¢du3nueckoil kKapTuHe MUpa

4.05

4.05

65

O6o06matomuii ypok. Mecto
bu3nYECKO KapTHHBI MUPa B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTaBICHUN O IPUPOJE

13.05

13.05
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66

Pe3epBHblii ypok. MaruutHoe
nosie. DJIEKTpOMarHuTHas
UHIYKIUS

13.05

13.05

67

PesepsHblil ypok. OnrTuka.
OCHOBBI ClIELIMAIBHON TEOPUH
OTHOCHUTEIBHOCTHU

18.05

18.05

68

Pesepnslii ypok. KBanroBas
¢u3nkKa. J1eMEHThl aCTPOHOMUU U
acTpoU3UKU

18.05

18.05

bubnnorexa [JOK

https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO HACOB 10
I[TPOIT'PAMME

68
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON

IMPOI'PAMMBI
10 KJIACC
Kon . .
IIpoBepsiemble MpeAMeTHBbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CPeIHEro
HPOBEPHEMOTO 0o01ero ooOpazoBaHus
pe3yJbTara
101 JleMoHCTpHUpOBaTh Ha MPUMEPaAX POjb U MECTO (PU3UKU B (OPMUPOBAHUU COBPEMEHHOMN HAyYHOW KapTHHBI MHUpPA, B
. pPa3BUTUHU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON AEATEIIBHOCTH JIFOACH
Y4YUTBIBaTh TPAHUIIBI IPUMEHEHUS N3YUEHHBIX (PU3HMUSCKUX MOJICIICH: MaTepruaibHas TOYKa, HHePIHAbHAS CUCTEMA
10.2 oTcuéTa, abCOMIOTHO TBEPOE TENO, UICATHHBIN T'a3; MOJIEIH CTPOCHHUS Ta30B, JKUIKOCTEH U TBEPABIX TEJ, TOUCUHBIH
AIEKTPUUECKUH 3apsi] — IPH perieHuu GU3NUEeCKUX 3a/1a4
Pacnio3naBath ¢usnyeckue siBieHus (MpoOIecchl) U OOBSICHATh MX Ha OCHOBE 3aKOHOB MEXaHUKHU, MOJEKYISPHO -
KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M  JJIEKTPOJMHAMHUKHU: PAaBHOMEPHOE U PABHOYCKOPEHHOE
NpsIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE MaJieHHe Tel, ABM)KEHUE MO OKPY)KHOCTH, MHEPIUs, B3aUMOJICHCTBUE Tell;
10.3 muddy3us, OpoyHOBCKOE ABUKEHHE, CTPOEHUE KUJIKOCTEN U TBEPIBIX TN, U3MEHEHHE 00bEMa TeJ MpU HarpeBaHUU
(OXJMaxIIeHUH), TEIJIOBO€ pABHOBECHE, WCIApEHHE, KOHJCHCAIMsS, IUIABJICHHE, KPHUCTALIN 3alusl, KHUIICHUE,
BIIQKHOCTh BO3/yXa, IOBBIIIEHUE JABJIEHUSA Ta3a MpPU €ro HarpeBaHUM B 3aKPHITOM COCYJIE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHUS T'a3a B M30IpOIleccax; MEKTPU3ALUs TeJ, B3aUMOICHCTBUE 3apsi/IOB
OnuceiBaTh MEXaHMYECKOE IBUKEHHE, UCTONb3ysS (U3NYECKHE BEIMYMHBI: KOOpAWHATA, MyTh, IEpeMEIIeHHE,
10.4 CKOpPOCTb, YCKOpPEHHE, Macca Tena, Cuja, UMIYJIbC Tella, KMHETHYeCKash SHeprusi, MOTECHIHAJIbHAs SHEprus,
MeXaHuuyeckas paboTa, MEXaHMUYECKas MOIIHOCTh; MPH OMHCAHUU TMPABUIBHO TPAKTOBATh (U3MUECKUN CMBICIT
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HCIIOJIB3YEMbIX BCIWYHUH, UX 0003HaUYEHHS U CAWHUIbI, HAXOOAUTH (l)OpMy.]'IBI, CBA3LIBAOIINEC JAHHYIO (bI/ISI/ILICCKYIO

BCJIIMYHUHY C APYTr'UMHU BCIMYNHAMU

10.5

OnwuceiBaTh HM3y4YCHHBIE TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIC SIBJICHHS, HCIONB3YyS (U3NUYECKUE BEITHMUUHBL:
JaBlieHUe Tras3a, TeMIIepaTypa, CpeOHsAsd KUHETHUYECKas DJHEPrus  XaoTUYECKOro  ABUXKEHUS  MOJIEKYI,
CPeIHEKBAIpaTUYHAsE CKOPOCTb MOJICKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHsSI SHEprusi, paboTa rasa, Ko3pQuIueHt
MIOJIE3HOTO JIEHCTBUSL TEIJIOBOIO JIBUraTelss; IpPU OINHUCAHUU [PaBWIbHO TPaKTOBaTb (PU3MUECKUH CMBICI
UCIOJIb3YEMBbIX BEJIMYMH, X 0003HAYCHMS U €AMHUIIbI, HAXOJUTh (JOPMYJIbl, CBS3BIBAIOLINE JAaHHYIO (PU3NYECKYIO

BCJIIMYMHY C APYTHUMU BCIIMUMHAM

10.6

OnuceiBaTh M3y4YEHHBIE SJICKTPUUYECKUE CBOMCTBA BEIECTBA W JJIEKTPUUECKHUE SIBJICHHUS (IPOIECCHI), MUCIOJIb3YsI
dbuznyecKkrue BEeIHUUHBI: SJEKTPUUECKUN 3apsl, IEKTPUUECKOe MoJie, HANPsHKEHHOCTD MO, MOTEHIIUAN, Pa3HOCTh
MOTEHIIMAJIOB; IPH OMUCAHUH MPABUIIHHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIONB3YEMBIX BEJIMYUH, UX 0003HAUCHUS

" CAUMHUIBI; YKA3bIBATb (I)OpMy.]'IBI, CBA3BIBAOIIUC TAHHYIO (I)PI?»PI"IGCKYIO BCJIIMYHUHY C APYT'UMH BCIIMYNHAMU

10.7

aHAJTM3UPOBATh (PU3NYECKUE MPOIIECCHI U SABJICHHUSI, HCTIONB3Ys (PU3UUECKHE 3aKOHBI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO
tsarotenus, I, II u I 3akonbl Hpt0TOHA, 3aKOH COXpaHEHHS] MEXAaHUYECKON DHEPTUH, 3aKOH COXPAaHEHUsI UMITYJIbCa,
MPUHIIUI CYNEPHO3ULIMHU CUJI, IPUHIUIT PABHONIPABUS MHEPLIMATBHBIX CUCTEM OTCUYETA; MOJEKYIISPHO-KUHETUYECKYIO
TEOPHUIO CTPOEHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEAHEN KUHETUYECKON SJHEPTUH TEIJIOBOIO JBUKEHUS MOJIEKYII
¢ abCONIOTHON TeMIEepaTypoil, MEePBhIA 3aKOH TEPMOJIUHAMUKH; 3aKOH COXPAaHEHHS AIIEKTPUUECKOTO 3apsijia, 3aKOH
Kynona; npu 3ToM pas3nuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpaXEHHE M YCIOBHUS

(rpaHu1IBI, 06JIACTH) IPUMEHUMOCTH

10.8

OOBSICHITH OCHOBHBIE NMPUHIIUIBI IEUCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3auyaTh yCIOBHUS MX

0€e30MacHOr0 UCIOIL30BAHNS B TOBCEIHEBHON KU3HU

109

BBINOTHATE 9KCIIEPUMEHTHI 110 UCCIEOBAHUIO (PU3MUECKHUX SBJIEHUN U MPOLIECCOB C HCIOJI30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEPEHUI; mpHu 3ToM (OopMyIHupoBaTh MpodieMy (3a1ady) ¥ TUnore3y y4eOHOTo 3KCIepUMEHTa,

coOuparh YCTaHOBKY U3 MPENJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBOIBI
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10.10

OCYH_IGCTBJ'IHTB IIPpsAMBIC 1 KOCBCHHBIC U3MEPCHUA (l)I/ISI/ILIeCKI/IX BCJIIMYMUH; IIPU 5TOM BBI6I/IpaTB ONTHMAaJLHBIN CIIOCOO

HU3MCPCHUA U UCII0JIB30BATh U3BCCTHBIC MCTOAbI OLICHKHU HOFpCH.IHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEXITY PU3NYSCKUMU BEIIMYMHAMHE C UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH; TIPU ITOM
KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHUpPOBATH pe3yjbTaThl MOJIYYEHHONW 3aBHCUMOCTH (PU3MYECKUX BEIMYMH B BUJIE

Ta6J'II/II_[ u Fpa(l)I/IKOB, ACJIaTh BBIBOJELI 11O PC3YyJIbTaTaM UCCIICIOBAHUA

10.12

CO6J'IIOI[8.TB IIpaBUJjIa Oe3omacHOro Tpyda Mpu MNpoBCACHUU HCCIICIOBaHUN B paMKax y‘Ie6HOFO OKCIICPUMCHTA,
y‘le6HO-I/ICCHC,I[OBaTeJ'IBCKOI71 u HpOCKTHOﬁ ACATCIIbBHOCTH C MCIIOJIb30BAHUCM H3MCPUTCIIbHBIX YCTpOﬁCTB n

71a060paTOpPHOTro 00OPYAOBaAHUS

10.13

Pemrate pacuérHble 3a1a49u ¢ SIBHO 3alaHHON (PH3UYECKON MOJIEIBIO, UCIIOB3Ys (PU3NYECKHUE 3aKOHBI ¥ TPUHIIUIIBL; HA
OCHOBE aHajM3a YCJIOBHUs 3a/laud BBIOMpATh (U3UUECKYIO MOJIEIb, BBIIEIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOAUMBIE /IS €€ PeIeHNs, IPOBOAUTH PACYETHI M OLIEHUBATH PEATHHOCTD MOIYYCHHOTO 3HAYCHHS (HPU3NIECKOM

BCIIMYNHBI

10.14

PemaTe kauecTBEHHBIE 3a[]a4: BBICTPANBATH JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKIAEHUM C OMOpPON Ha

HN3YUCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH U q)HSI/IIICCKI/IG SIBJICHU A

10.15

Hcnonb30BaTh NpU pelIeHUH Y4eOHbBIX 3ajjad COBpPEMEHHble HH()OPMALMOHHBIE TEXHOJOTHM Ui IIOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETALMHU U MPEJICTABICHHs y4eOHOW U HAYy4YHO-TIOMYJIIPHON HH(pOpMAIMH, TOTYyYeHHON

N3 PA3JIMYHBIX UCTOYHUKOB; KPUTHYCCKHU aHAJIM3UPOBATD I10JTy4aCM YO I/IH(I)OpMaI_II/IIO

10.16

[TpuBOIUTH NMpUMEpPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B PAa3BUTHE HAYKU, OObICHEHHE

MponecCcoOB OKPYyKAr0OUIECro Mupa, B pa3BUTUC TCXHUKH U TEXHOJIOT UM

10.17

Hcnonp3oBaTh TeopeTHUecKue 3HaHUS MO (U3UKE B MOBCEAHEBHOM XU3HM Ui oOecredeHus: 0€30MacHOCTU MpHU
oOpailleHun ¢ npudbopaMM U TEXHUYECKUMHU YCTPOMCTBAMH, JI COXPAaHEHUS 3/70pOBbsi M COOIIOACHHS HOPM

9KOJIOTMYECKOT0 MOBEJICHUS B OKpYXKalollel cpeze
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10.18

PaboTaTp B rpyniie ¢ BIIOJIHEHUEM PA3JIMYHBIX COIMATBHBIX POJIEH, IIIAaHUPOBATH padOTY TPYIIIBI, pAllMOHAIBHO
pacrpenensaTh 00s3aHHOCTU U IJIAaHUPOBATh JEATENBHOCTh B HECTAHIAPTHBIX CUTYallUsSX, aJeKBAaTHO OLECHHUBATH

BKJIa/I K&KIOTO U3 YYaCTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBAEMOM MPOOIEMBI

11 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE PE3YIbTATHI 0CBOEHHUSI 0CHOBHOI 00pa30BaTe/ibHO MPOrpaMMbl CPeTHEro
0011€ero 00pa3oBaHusA

11.1

JleMOHCTpHpOBATh HAa IPUMEPaX POJIb U MeCTO (pU3UKK B POPMUPOBAHUY COBPEMEHHOW HAYYHOUW KapTUHBI MUPA, B
Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOMN AEATEIbHOCTH JIIOAEH, LIEJTOCTHOCTh U €UHCTBO

(bu3nyecKoil KapTUHBI MUpa

11.2

Y4uTHIBaThH rpaHrlbl IPUMCHCHHUA N3YUCHHBIX (bI/I3I/I"IeCKI/IX MOZEJIe: TOUeUHbIH BHCKTpI/I‘IeCKI/Iﬁ 3apsan, AACpHas

MOZCIIb aTOMa, HYKJIOHHAasA MOJCJIb aTOMHOTIO A/1pa IMpHU PCIICHUN (bI/I3I/I‘IeCKI/IX 3aJga4

11.3

Pacno3naBath Qu3uyeckue sBiIeHUs (MPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB JJIEKTPOJUHAMHKU H
KBaHTOBOU (DM3UKH: dNIEKTpHUECKasi POBOIUMOCTb, TEIIJIOBOE, CBETOBOE, XMMUUYECKOE, MATHUTHOE JICHCTBHS TOKa,
B3aMMOJICHCTBHE MAarHUTOB, PJICKTPOMArHUTHAs UHAYKIUS, IeHCTBUE MAarHUTHOTO TIOJIS HA TPOBOJHUK C TOKOM H
JBYKYIITUICS 3apsjl, 3JCKTPOMAarHUTHBIC KOJeOAaHWS W BOJHBI, TNPSMOJIMHEHHOE paclpOCTpaHCHHUE CBETa,
OTpaXCHHE, TpeJIoMIICHHe, WHTepdepeHIys, AUPpPaKIus W TOJApHU3alusl CBeTa, JTUCIEPCHsS CBeETa,
dorornekrpudeckuiit 3pdext (horodrddexr), cBeToBOE naBIeHUE, BOSHUKHOBEHHE JTHMHEWYATOrO CHEKTpa aToMa

BOOOpOJa, €CTECCTBCHHAA U UCKYCCTBCHHAA paIMOAKTUBHOCTD

114

OnuceIBaTh HU3YUCHHBIC CBOICTBa BeIlIECTBA (BJICKTpI/I‘-ICCKI/IC, MAaruuTHbBIC, OHNTHUYCCKHUEC, DJICKTPUYCCKYIO

MPOBOAMMOCTh PA3IMYHBIX CPEM) U ANEKTPOMArHUTHbIEC SBJICHUS (TPOIECCHI), UCTIONb3Ys (U3NUYECKHE BEINUUHBIL:
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NIEKTPUYECKUI 3apsl, cuja TOKa, 3JEKTPUUECKOE HAIPSHKEHHE, 3JIEKTPUYECKOE COIPOTUBIIECHUE, PAa3HOCThb
norexuanos, JIC, pabota Toka, MHIYKIMsS MarHUTHOIO IoJis, cuia Amnepa, cwia JlopeHua, MHIYKTHBHOCTb
KaTYIIKH, YHEPT U SJEKTPUIECKOTO U MArHUTHOTO T0JIEH, IEPHO/I U YacTOTa KoJiebaHuil B KojebaTeIbHOM KOHTYpE,
3apsj W CWIIa TOKAa B IpoOIlecce TapMOHMYECKUX AJIEKTPOMArHUTHBIX KoyeOaHWH, (OKYCHOE pacCTOsSHHE U
ONTUYECKAasl CHUJIA JIMH3bI, IPU ONMUCAHUU IIPABUIBHO TPAKTOBATHh (PU3NUYECKUNA CMBICI UCHOJIb3YEMbIX BEIMUYUH, UX
0003HAUeHMsI U EIMHUIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMHU

BCIIMYMHaAMH

11.5

OnuceiBaTh HM3y4YEHHbIE KBAaHTOBBIE SBJIIEHUS M IPOLECCHI, MCIONB3Ys (DU3MUYECKUE BEJIWYHUHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA, PHEPTUs M MMITYyJIbC (OTOHA, MEpPHOA MOIypacraja,
SHEpPrus CBA3M ATOMHBIX sJiep; NpPHU ONHUCAHUM HPAaBUIBHO TPAKTOBATH (U3UYECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, UX O00O3HAYEHHUS M €AMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO0 BEIMUYUHY C

APYyruMu BCIIMUWHAMU, BBIYUCIIATE 3HAYCHHUC (1)I/ISI/I‘I€CKOI>'I BCIIMYNHBI

11.6

AHanmM3UpoBaTh (PU3UUYECKHE MPOIECCHl U SBICHUS, UCIOJIb3YSd (PU3MUECKHE 3aKOHBI U MPHUHIIUMBL 3aKOoH OMa,
3aKOHBI TIOCTIEJIOBATEILHOTO W TMapaJUIeIbHOTO COCAMHEHHUS TMPOBOJHUKOB, 3akoH JDkoyns — JleHna, 3akoH
3JIEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEWHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI
MpeOMIICHUSI CBeTa, ypaBHeHHe DifHITeiHa A1 (GoTodddekTa, 3aKOH COXpaHEHHsI SHEPTUHU, 3aKOH COXpPaHEHUS
MMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHUs MacCOBOTO 4HCIa, MOCTyiaTel bopa,
3aKOH PaJMOAKTHBHOTO PAcMajia; MpHU dTOM pas3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BBIPAXKCHUC U YCJIIOBUA (PpaHI/ILIBI, 06J'IaCTI/I) MNPUMCHUMOCTH

11.7

OHpeI[eJ'ISITI) HaImpaBJICHUEC BCKTOPAa MHAYKIOHWH MAarHuTHOT'O ITOJA MPOBOJHHWKA C TOKOM, CHIIBL AMnepa 1 CHJIIbI

Jlopenua

11.8

CTpOI/ITB " OIIMCHIBATH I/I306pa)KCHI/IC, CO31aBacMOC IJIOCKHUM 3CPKaJIOM, TOHKOM JIMH30M
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11.9

BBITIONHATE AKCIIEPUMEHTHI 110 UCCIICOBAHUIO (PU3NICCKUX SBIICHUH H MTPOLIECCOB C UCMOJIL30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEpEHUil; Mpu 3ToM (QOopMyIHpoBaTh npolieMy (3agady) U THIOTE3Y y4eOHOro SKCIEPHMEHTA,

cOOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOT0 000PYA0BaHUSs, TPOBOIUTH OMBIT U (POPMYINPOBATH BBHIBOBI

11.10

OcCymIecTBIATh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYHH; IIPH 3TOM BBIOUPATh ONITUMAIIBHBIN CIIOCO0

HN3MCPCHUA U UCII0JIB30BATh U3BCCTHBIC MCTOAbI OLICHKHU HOFpCH.IHOCTGfI I/ISMepeHI/Iﬁ

11.11

HCCJIGI{OB&TI) 3aBUCHUMOCTHU (1)I/ISI/I‘IGCKI/IX BCIIMYMH C MCIHOJB30BAHUEM IIPSAMBIX I/ISMepeHI/If/'I; Ipun  5TOM
KOHCTPYUPOBATh YCTAaHOBKY, (1)I/IKCI/IpOBaTI> PE3YyJIbTAThL HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (bPISI/I‘ICCKI/IX BCJIMYHMH B BUJC

Ta6J'II/III n Fpaq)I/IKOB, ACJIaTh BBIBOJELI 11O PE3YyJIbTaTaM UCCIICIOBAHUA

11.12

CO6J'IIOI[8.TB ImpaBujia 0€e3011acHOTO Tpyda Ipyu IMPOBCACHUU HCCIICIOBAaHUIN B paMKax y‘Ie6HOFO OKCIICpHUMCHTA,
y‘le6HO-I/ICCHC,I[OBaT€J'IBCKOI71 u HpOCKTHOﬁ ACATCIIbBHOCTH C HCIIOJIb30BAHHUEM H3MCPHUTCIIbHBIX YCTpOﬁCTB n

71a00paTOPHOTO 00OPYIOBAHHUS

11.13

Pemiate pacuéTHble 3aa4M C BHO 33/1aHHON (PU3NYECKON MOJEIBIO, UCTIONB3Ys (PU3NUECKNE 3aKOHBI M PHUHLIUIIBL;
Ha OCHOBE aHaJIn3a yCJIOBUS 3a/1a4M BEIOUPATh (PU3HUECKYIO MOJIEIIb, BBIACNSTH (PU3MUECKUE BEIMYMHBI U (OPMYJIBI,
HE00X0IuMBbIe JUIs €€ pelleH s, TPOBOAUTH Pacu€Thl U OLIEHUBAThH PEAIbHOCTh MOJYYEHHOT0 3HaUeHus (prusnueckon

BCIIMYHHBI

11.14

PemaTe kauecTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HEMMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUH C OMOPOM Ha

HN3YUCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH U q)HSI/IIICCKI/IG SIBJICHU A

11.15

Hcnonp30BaTh NpH pelIeHWH Y4YeOHBIX 3a/Jad COBpeMEHHble WH(GOpPMAlMOHHBbIE TEXHOJIOTUU MJi TIOMCKa,
CTPYKTYpUPOBAHHUS, HHTEPIPETALUHU U PEACTABIEHUS Y4eOHON 1 HAyYHO-TIOMYJIIPHOM MH(GOPMaIIH, TOJTy4YEHHOM

N3 pas3IMYHbIX HCTOUYHHUKOB, KPUTHYCCKU aHAJIIU3UPOBATH IMOJTYyYaCMYHO I/IH(bOpMaIII/IIO

11.16

O0OBACHATH MMPUHIUIIBI JehcTBUSA MalivH, HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB; Pa3inviaTh yCJIOBUA UX 0e30macHOro

HCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU

65



11.17

[TpuBoaUTH MpUMeEpHl BKJIAZa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE HAayKH, B OObICHEHHE

MPOLECCOB OKPYkAIOIIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHUIA

Hcnonb30BaTh TeOpEeTUUECKIE 3HAHMS 110 (PU3UKE B MOBCEIHEBHOM XH3HU IS 0OecTieueHus: 0€30MacHOCTH MTPH

11.18 oOpaiieHun ¢ mpuOoOpaMu M TEXHHUUYECKHMMM YCTPOMCTBAMM, JJII COXPAHEHHUS 3J0POBbS U COOIIOICHHS HOPM
HKOJIOTMUYECKOTO ITOBEJCHUS B OKPYXKaIOLIeH cpere
PaGoratk B rpyrie ¢ BEIIOJHEHHEM Pa3IMYHbIX COLIMATBHBIX POJIeH, MIIAHUPOBATh PA0OTY IPYIIIIbI, pAI[HOHATIBLHO
11.19 pacnpenensTh 00s3aHHOCTH U IIAHUPOBATH JAEATETLHOCTh B HECTAHJAPTHBIX CUTYALIUSX, aJICKBATHO OILICHUBATh BKJIA]l

KaXXI0ro U3 Y4aCTHHUKOB I'DYIIIIBI B pCHICHUC paCCManHBaeMOﬁ HpOGJ’I@MH
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ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
pa3neia

Kox npoBepsiemoro 3jiemenTa

[IpoBepsiemble 3J1eMEHTHI COAEPKAHUS

OU3NKA U METO/Ibl HAYYHOT'O ITO3HAHUA

1.1

®usuka — Hayka o npupoge. Hayunsle mMeTonbl mo3HaHUS OKpyXkarouero mupa. Poib

OKCIICPUMCHTA KU TCOPHUH B IIPOLECCCC ITO3HAHUA IIPUPOADLI. :‘)KCHCPI/IMCHT B (1)I/ISI/IK6

1.2

MonenupoBanue ¢puznyeckux sBieHUH U npoueccoB. Hayunble runoressl. dusnueckue
3aKOHBl W TEOpWUH. ['paHUIBI TNPUMEHUMOCTH (U3NYECKHX 3aKOHOB. [IpuHIHT
cootBeTcTBUs. Ponb u MecTo hu3uku B HGOpMUPOBAHUM COBPEMEHHOW HAyYHOI KapTHHBI

MUpa, B IPAKTUYECKOMN IeATEIbHOCTH JIFOAEH

MEXAHUKA

KMHEMATHUKA

MexaHngeckoe JBHXXCHUC. OTHOCUTENIFHOCTh MEXaHHUYECKOIO JBHIKCHUSI. Cucrema

orcuéra. Tpaekropus

2.1

[lepemenienue, CKOpoCcTh (CpeaHsis CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUaTbHON TOUKH, MX MPOEKIINH Ha OCH CUCTeMbI KoopaAuHAT. CII0KEHHUE MTepeMeIeHU

U CII0KEHUE CKOPOCTEN

2.13

PaBHOMepHOC U PAaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABHKCHUC. rpa(l)I/IKI/I 3aBUCHUMOCTHU

KOOpJAUHAT, CKOPOCTH, YCKOPCHMUS, ITYTHU U IICPEMCIICHUS MaTepHaHBHOﬁ TOYKH OT BpEMCHH
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2.14 CBoOoHOE TTaficHne. Y CKOpEHUE CBOOOTHOTO TIaICHUS
KpuBonuueliHoe  aBW)KEeHHE. PaBHOMEpHOE JBHJKEHUE MATEPUAIBHOM TOYKH IO
2.1.5 OKPY)KHOCTH.  YTIJIOBasi  CKOpOCTh, JIMHEWHast ckopocTh. Ilepmom W wyacrora.
L{eHTpOCTpEMUTENBHOE YCKOPEHUE
516 TexHuyeckne yCTpONCTBA: CHUAOMETp, IBWKEHHUE CHApANOB, LEMHBIE U PEMEHHbIE
o nepeaadu
[IpakTuueckue padboTel. U3mepenre MrHOBEHHOM ckopocTh. VccenoBanre COOTHOIICHUS
MEXAYy MNYTAMH, NPOMJCHHBIMM TEJIOM 3a I[IOCJIEIOBAaTEIbHbBIE pPABHBIE IPOMEKYTKU
2.1.7 BPEMEHH IIPU PABHOYCKOPEHHOM [BHXEHHMM C HAa4daJbHOM CKOPOCTBIO, PAaBHOM HYIIIO.
W3ydeHue qBUKEHUS [IapuKa B BI3KOH KUIKOCTH. M3ydeHnune qBuxeHus Tena, OpoieHHoro
TOPU30HTAIIBHO
JMHAMUKA
551 [Tpuaimn otHocuTensHOCTH ['anmuiies. [lepsbiit 3akoH HeroToHa. IHepuHaibHBIE CUCTEMBI
o OTCYETa
22.2 Macca tena. Cuna. [IpuHIUT Cynieprno3uiiuy CUi
553 Bropoii 3akoH HproToHa miig marepuanbHOW TOYKM B MHEPLMUAIBHOM CHCTEME OTCYETA
22 o (MCO). Tperuii 3akoH HproTOHA 1711 MaTepUaNbHBIX TOUEK
224 3akoH BceMupHoro tsarorenus. Cuna tsokectd. [lepBast kocmuueckasi ckopocTb. Bec tena
225 Cuna ynpyroctu. 3akoH ['yka
026 Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHMS CKOJBXEHUS W CHUJIAa TPEHUS IOKOS.
o Koaddumnment tpenns. Crita COnpoTUBICHUS TIPU IBYXKCHUH TeJla B )KUIKOCTH WJTH Ta3e
2.2.7 [TocTymarenbHOE ¥ BpaniaTeabHOE JBIKEHUE a0COIIOTHO TBEPAOTO TENa
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MOMEHT CHJIBI OTHOCHUTENIBHO OCHU BpauieHus. [1ineqo cuiibl. Y ciioBHs paBHOBECHS TBEPIOTO

2.2.8
tena B UCO
229 TexHuueckue ycTpolcTBa: MOJIIUITHUKY, JBUKEHNE UICKYCCTBEHHBIX CITyTHUKOB
[Ipaktuyeckue paboTel. M3yueHuwe nBHKEHHsS OpycKa MO HAKIOHHOM IUIOCKOCTH TIOJ
5510 JeficTBUeM HecKoJbKuX cuil. MccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOLINX
o B JeGopMHupyeMOl TMPYXHHE W PE3UNHOBOM O00paslie, OT BEIMYUHBI UX Je(OpPMAIHH.
HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TEJIa, UMEIOIIETO OCh BPAIlEHHS
3AKOHbBI COXPAHEHUS B MEXAHUKE
31 Nmnynsc MaTepuaabHOM TOYKH, CUCTEMBl MaTE€pHabHBIX TOYeK. VMmynbc cuibl u
o U3MEHEHHE UMITyJIbCca Tella
232 3akoH coxpaHeHus nmnyibsca B ICO. PeakTuBHOE NBM>KEHUE
233 Pa6ota cumsl
234 MOIIHOCTB CHIIBI
23 235 Kunernyeckas sHeprus matepuanbHON TOUKU. TeopeMa 0 KUHETUYECKOW PHEPTUN
- Y [TorennuanbHas sHeprus. [loTeHunanbHas sHeprus ynpyro 1eopMHUpPOBaHHOM MPY>KUHBI.
o [ToreHunanbHas sHEprus Tena BOIU3K NOBEPXHOCTH 3eMITU
[TorennuanbHble U HEMOTEHIMAIbHBIE CUJIbl. CBS3b pabOThl HEMOTEHIUMATBHBIX CHII C
2.3.7 M3MEHEHUEM MEXaHMYECKOM SHEPrUU CHUCTEMBI Tell. 3aKOH COXPaHEHMs MEXaHMUYECKOU
SHEpruu
2.3.8 VYipyrue u HeyNpyrue CTOJIKHOBEHUS
239 TexHu4eckne ycTpoucTBa: ABUKEHUE PAKET, BOAOMET, KOMEp, IPYKUHHBII MUCTOJIET
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[IpakTuyeckue paboThl. V3ydeHuwe CBSI3M CKOPOCTEH TeN WpU HEYNpPyroMm ynape.

2310 HccnenoBanue cBA3M paOdOTHI CUIIBI C U3MEHEHHUEM MEXaHWYEeCKOW SHEpruH Tena
3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUI

311 OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. BpoyHOBCKOE ABM>KEHHE.
o Juddysus. Xapakrep IBUKESHUS U B3aUMOJICHCTBHS YaCTHI] BEIIECTBA

312 Mogenu CTpOCHHS ra30B, KHUIKOCTEH U TBEPBIX TET H OOBSICHCHHE CBOMCTB BEIECTBA HA
o OCHOBE 3THUX MOJIEJeH

3.1.3 Macca monekyn. KonnuectBo BemectBa. [loctostnHas ABoragpo

3.14 TermmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenscus

315 Monens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOpUH

3.1 o UJIEaIbHOTO ra3a

116 AOcomoTHas TemmepaTypa Kak Mepa CpelHell KHHETHYeCKOW »HEpPruu TEeIIOBOTO
o JIBWKEHMs dactul rasa. [Ilkama remneparyp KensBuna

3.1.7 VYpasuenue Knaneiipona — Menzeneesa. 3akoH JlainbToHa

318 I"azoBbIe 3aK0HBI. M301mpoLiecchl B eanbHOM ra3e ¢ IOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA!
o M30TEpMa, U30X0pa, n300apa

3.1.9 TexHuuyeckue ycTpoiicTBa: TepMOMETP, OapoMeTp

. [TpakTueckue pabotsl. Mi3MepeHne Macchl BO3ayxa B KilacCHOW KomHare. VccnenoBanue
o 3aBUCUMOCTH MEXKY IIapaMeTpaMu COCTOSHMS Pa3peKEHHOIO ra3a

32 OCHOBbBI TEPMOIMHAMUKN
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TepmonnHamuueckas cuctemMa. BHYTpeHHss dHEprusi TEPMOAUHAMUYECKOUM CUCTEMBI H

521 crocoObl €€ N3MEHEHUs
322 KonuyecTBo TermoTsl 1 paboTa. BHyTpeHHssS SHEPTrHs 0JJHOATOMHOTO UJI€ATbHOTO ra3a
323 Buael Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKIMS, N3TydyeHHE. TerIoéMKOCTb Tela.
o VYV nenpHas TEIUIOEMKOCTH BelecTBa. Pacuér konuyecTsa TEILIOTHI IIPH TEIIoNepe1aye
324 IlepBbIii 3ak0H TepMoaMHAMMKHU. [IpuMeHEHHMEe nEepBOro 3aKOHa TEPMOJMHAMHUKHU K
o u3onpoueccaM. I'padudeckas unTepnperanus padoTsl ra3a
Tennoble MamuHbl. [IpuHImne! qeiicTBus TemnoBbix MamuH. [Ipeobpa3zoBanus sHepruu B
3.2.5 TerioBbix MammHax. Koaddumment monesHoro aevictBust (manmee — KIIJ[) TteroBoit
MamuHbl. [ukn Kapro u ero KIT[
326 Bropoii 3akoH TepmoauHamuku. HeoOpatumocTh mnpoieccoB B mpupoje. TensoBble
o JIBUTATENN. DKOJIOTUYECKUE TPOOIEMbI TEIIO3HEPTETUKU
327 TexHuuyeckue ycTpoilcTBa: IBUTAaTeNb BHYTPEHHETO CrOpaHMsl, OBITOBOM XOJOJWIBbHUK,
o KOH/IULIMOHED
3.2.8 [TpakTryeckue paboThl. I3MepeHue yaenbHON TeI0EMKOCTH
AT'PEI'ATHBIE COCTOAHNA BEIHECBA. ®A30BbBIE ITEPEXO/IbI
331 [TapooOpazoBanue W KOHJeHcalMsa. lcmapeHue U KUMEHHE. YenbHas TeoTa
23 o napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT AaBJICHUS
' 332 AOcomoTHas 1 OTHOCUTENIbHAS BIAXKHOCTh BO3/lyxa. HachleHHbIi nap
133 TBépnoe Teno. Kpucrannnueckue n amopdHbie Tena. AHU30TPOINHUS CBOMCTB KPUCTAILIOB.

>KI/II[KI/IC KpHuCTaJlJIbl. COBpeMCHHBIe MaTcpualbl
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334 [TnaBnenue u KpucTaTU3aIMsL. Y 1ebHas TeIuIoTa iasienus. Cyomumanus

335 YpaBHEHHE TEIIOBOTO OanaHca

336 TexHuueckue YCTpOICTBAa: TUTPOMETP U TMCHUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU
o [I0JIy4Y€HUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHU

3.3.7 [TpakTrueckue paboThl. Mi3MepeHue BIaKHOCTH BO3TyXa

4 SJIEKTPOJJMHAMUKA
OJIEKTPOCTATUKA

4.1.1 DnexTpuzanys Tell. DIEKTPUUECKU 3apsi. /[Ba BUIa AIEKTPUUECKUX 3apsiioB

4.1.2 IIpoBOIHUKY, TUAIEKTPUKH U TIOIYIIPOBOJHUKH

4.1.3 3aKOH COXpaHEHUs JIEKTPUUECKOT0 3apsaa

4.14 B3aumopeiictBue 3apsanoB. 3akoH Kynona

415 Onexrpuueckoe none. Hanpsox€HHOCTh 2nekTpuueckoro nois. IlpuHnun cyneprnosunuu.
o JInHNM HanPsHKEHHOCTH 3JIEKTPUUECKOTO OIS

4.1 4.1.6 Pabota cuin snektpocratudeckoro mnois. [lorennuan. Pa3HOCTh MOTEHIMAIOB

417 IIpoBOAHMKN M AMAIEKTPUKU B IIOCTOSHHOM DJJIEKTpUYECKOM Imoisie. [ludnexTpuyeckas
o MIPOHUIIAEMOCTh

418 OnektpoéMkocTs. KoHzaeHcaTop. DNEKTpPOEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
o 3apsHKEHHOT0 KOH/IeHcaTopa

419 TexHuuyeckue ycTpoMCTBa: 3JIEKTPOCKOI, 3JIEKTPOMETp, 3JIEKTpPOCTaTHUecKas 3allluTa,
o 3a3eMJICHHE JIEKTPONIPHOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN MPUHTED

4.1.10 [TpakTudeckue padboThl. MI3MepeHue 31MeKTpOEMKOCTH KOHIEHCATOpa
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4.2

TIOCTOSIHHBIN DJIEKTPMYECKUI TOK. TOKH B PA3JIMYHBIX CPEJAX

YcaoBus CYHICCTBOBAHUA IMOCTOAHHOI'O 3JICKTPUYCCKOI'0 TOKaA. Hcrounuku toka. Cuia

4.2.1
ToKa. [TocTOSIHHBIN TOK

4.2.2 Hanpspkenue. 3akon Oma i ydacTka LHenu

423 DIIEKTPUUECKOE COMPOTUBIICHUE. Y IETbHOE COTPOTUBIICHHE BELIECTBA

424 [TocnenoBarenbHOE, MapaiebHOE, CMEIIAHHOE COSMHEHHE TPOBOTHUKOB

425 Pa6ora snextpudeckoro Toka. 3akoH [xoyns — Jlenma

4.2.6 MOUIHOCTD AAEKTPUUECKOTO TOKA

427 anekTpoaBrkymas cuia (panee — 3/1C) u BHyTpeHHEe CONPOTUBICHUE UCTOYHUKA TOKA.
o 3akon Oma JiJ1s1 TOJTHOM (3aMKHYTO# ) 1eKTpudecKol 1enu. KopoTkoe 3aMmbIkanue

428 DNeKTpOHHas IPOBOAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS METAIJIOB
o oT Temneparypsl. CBepXIpOBOAUMOCTh

4.2.9 DneKkTpruuecKkuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

4210 [TonynpoBonuuku. CoOCTBeHHass M MpHUMECHas MPOBOJUMOCTb  MOJIYTIPOBOTHHUKOB.
o CsoiicTBa p-n nepexoa. IloaynpoBogHIKOBEIE TPUOOPHI

4.2.11 DJIEKTPUYECKUI TOK B AIEKTPOIUTAX. DIEKTPOIUTHIECKAS AUCCOLMALMS. DIEKTPOIIN3

13212 OnexkTpuuecknii TOK B raszax. (CaMOCTOATENbHBIA M HECAMOCTOATEIBHBIA  pa3psl.
o Pa3nuynble TUIIBI caMOCTOATENBHOTO pa3psaa. Monnus. [Inasma

4213 TexHuueckne yCTpOWCTBA: amIepMerp, BOJBTMETP, peocTaT, MCTOYHUKUA TOKa,

SJICKTPOHArpeBaTCIbHBIC HpI/I60pBI, OJICKTPOOCBCTUTCIIBHBIC HpI/I60pBI, TCPMOMCETP
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COIIPOTHUBIICHUS, BAKYYMHBIN O], TEPMUCTOPHI 1 (POTOPE3UCTOPBI, MOTYIPOBOTHUKOBBIH

JUO0J, raJlbBaHHKa

[TpakTrueckue paboThl. I3yueHne cMenaHHOTO COeIMHEHUS Pe3UCTOPOB.

4.2.14 Nsmepenne DJIC MCcTOYHMKA TOKA M €ro BHYTPEHHETO conpoTuBicHus. HabmoneHue
JIIEKTPONIHA3A
11 KIIACC
Kon
pastena Koanposepsiemoro sjiemeHTa IIpoBepsiemble 3/1€MEHTHI COIEPIKAHUS
4 SJIEKTPOJJMHAMUKA
MATHUTHOE ITIOJIE. 2JIEKTPOMAT'HUTHA A UHAYKIWA
4.3.1 ITocTtosiHHBIE MarHUTHI. B3auMoaeCTBUE TOCTOSHHBIX MarHUTOB
MarnutHoe nosie. Bexkrop marmuTHOM MHAYKuMH. IIpuHinun cynepnosunuu. Jluaun
432 MarHuTHOM WHAYKIMH. KapThHa JIMHUN MarHUTHOW WMHIAYKUUU TOJI IOCTOSHHBIX
43 MarHuTOB
MarautHoe 1ojie NMPOBOAHMKA C TOKOM. KapTWHa JIMHUHN 1OJIA JJIMHHOIO MPSMOIO
433 IIPOBOJIHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJAHMKA, KaTYIIKH ¢ TOKOM. OnbIT DpcTrena.
B3anmopeiicTBre NpOBOJHUKOB C TOKOM
434 Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE
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Cuna Jlopenua, e€ Moayiab M HampasieHue. [IBuKeHHE 3apsHKEHHOM YacTULBl B

433 OJIHOPOJAHOM MarHuTHOM noJie. Pabota cuisl Jlopenna
4.3.6 SIBrieHME PIIEKTPOMArHUTHOM MHIYKIIUU
437 [ToTok BEKTOpa MarHUTHOW MHAYKLIMA
4.3.8 OJ1C nHaykumu. 3aK0oH 3JeKTpOMarHuTHoW nHaykunu dapanes
BuxpeBoe nanektpuyeckoe mone. IJIC MHAYKIMU B TMPOBOAHUKE, JIBUXKYIIEMCS
439 MOCTYIATEIbHO B OJTHOPOHOM MAarHUTHOM TI0JIE
4.3.10 [IpaBuno Jlenua
43.11 NunyktuBHOCTD. SBNenune camonuaykiuu. J/1C camonHayKkuuu
4.3.12 OHeprus MarHUTHOTO T1OJISI KaTYIIKH C TOKOM
4.3.13 DNEKTPOMAarHuTHOE TI0JIe
TexHuyeckue yCcTpOWCTBA: MOCTOSHHBIE MArHUTHI, 3JIEKTPOMATHUTHI, AJIEKTPOJIBUTATEIb,
4314 YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHIl, MHAYKIIMOHHAS I1€Yb
[IpakTuueckue padboTel. Mi3ydueHrne MarHUTHOTO MOJIS KaTYIIKU ¢ TOKOM. MccnenoBanue
4.3.15 JICUCTBHSI TIOCTOSHHOIO MAarHuTa Ha pamMKy ¢ TOKOM. MccimenoBaHue —sIBIEHUS
ANEKTPOMArHUTHOW WHAYKIIUU
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
Konebarenbnast cucrema. CBoOoHbIe Konebanus. ['apmonndeckue konedbanus. [lepuon,
> >11 4acTOTa, AMILTUTYA ¥ (a3a KonebaHuit
5.1.2 [IpyxuHHBI MasiTHUK. MaTeMaTUYECKU MaITHUK
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YpaBHEHHE TapMOHUYECKUX KojeOanui. KuHemarnueckoe W TUHAMUYECKOE OIMCAHHE

513 K0J1€0aTeIbHOI O IBUYKEHHS
[IpeBpaiieHre sHEpruy Npu rapMOHUUYECKUX KosieOaHusaX. CBsA3b aMIUIUTY/ bl KOJIeOaHUN
>14 MCXO/IHOM BEIMYMHBI C aMILTUTYIaMH KoJeOaHHH €€ CKOPOCTH M YCKOPEHUS
Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJE€OaHHUS B HJEATbHOM
5.1.5 K0J1e0aTelbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHUYECKHUMHM U 3JIEKTPOMarHUTHBIMU
kosiebanusamu. ®opmyna Tomcona
5.1.6 3aKOH COXPAaHEHUS SHEPIHH B UJI€aIbHOM KOJIeOAaTeIbHOM KOHTYpe
BoiyxneHHble  MexaHuueckue — KosjeOaHus.  Pezonanc.  Pe3oHaHcHas — kpuBas.
> BbIHYX1€HHbBIE 2JIEKTPOMArHUTHBIE KOJIEOAHUSL.
5.1.8 Ilepemennsblit Tok. CHHYCOMIAIbHBIA IEPEMEHHBIN TOK.
MoOIHOCTb NEPEMEHHOTIO TOKA. AMIUIUTYJHOE U JIEHCTBYIOIIEE 3HAUYECHUE CHUJIBI TOKA U
519 HaIPSHKEHUS
Tpancpopmarop. [IpousBoacTBo, mepenaya v MOTPEOICHUE IIEKTPUUECKON IHEPTHH.
5.1.10 OKOJNIOTMYECKME PHUCKA TIpM  IPOM3BOJCTBE  JJEKTpUUecKOW dHepruu. KymnbTypa
HCIIOJIb30BAaHUS DJIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU
5.1.11 TexHuueckue ycTpoiicTBa: ceiicmorpad, aIeKTpUIeCKil 3BOHOK, JIMHUU JIEKTpoIiepead
[IpakTuueckue padotsl. MccienoBanue 3aBUCMMOCTH TEpUO/ia MaJlbIX KOJIeOaHUH rpy3a
5.1.12 Ha HATU OT JJIMHBI HUTH U Maccel rpy3a. MccienoBanue nepeMeHHOro ToKa B LIENH U3

MOCIIEA0BATEIbHO COCTUHEHHBIX KOHACHCATOpa, KaTYIIKHU U PE3UCTOpa

52

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI
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MexaHndeckue BOJIHBL, ycloBus pacrnpoctpanenus. I[lepuoa. CkopocTs pacnpocTpaHeHus

521 Y JUIMHA BOJHBL. [lonepeunbie v Mpoa0abHbIE BOJIHBI
522 NnTtepdepennus u qudpakims MEXaHUYECKUX BOJH
52.3 3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka

DNEeKTPOMarHUTHBIE BOJIHBI. Y CJIOBHUSI M3JIyYEHUs JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
224 opueHTanus BeKTopoB E, B 1 v B 3JIEKTpOMarHuTHOM BOJIHE B BaKyyMe

CBoiicTBa  2JIEKTPOMAarHWTHBIX  BOJIH:  OTPaXXEHHUE, IPEIOMIICHUE, IOJIIpU3aLUs,
22 mudpaxius, nuatepdeperius. CKOpoCTh AMEKTPOMArHUTHBIX BOJIH

[lIkana 3/1€KTPOMarHUTHBIX BOJIH. [[pUMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
5.2.6

ObITY

[IpuHuunel  paguocBsi3n M TeneBuieHus.  Paavonokamus.  DIEKTPOMarHUTHOE
227 3arpsI3HEHUE OKPYKAIOLIEH cpelbl

TexHUUecKue yCTpoMCTBa: My3bIKalbHbIE MHCTPYMEHTHI, YIbTPa3BYKOBAs IMArHOCTUKA B
528 TEXHHMKE U METULIMHE, pajiap, PaIuoNpuEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBY-neun

OIITUKA
5.3.1 [IpsimonHENHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. Jlyu cera
5.3.2 OtpaxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300paskeHuil B IJIOCKOM 3epKajie
> 533 [Ipenomnenue cBeTa. 3aKOHBI PETOMIICHUS cBETa. AOCOTIOTHBIN TTOKa3aTeNlb MPEJIOMIICHHUS

534 [TommHoe BHyTpeHHEe oTpaskeHue. [ [peiebHbIN yroi MOJTHOrO BHYTPEHHETO OTPAXKEHUS
535 Hucniepcust ceera. CrioxxHbIi cocTaB 6enoro ceeta. Liger
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CoOuparomue U pacceuBarolue JauH3bl. ToHKas nuH3a. POKYCHOE paccTOsSHUE U

53.6 ontuyeckas cuiaa TOHKOM JuH3bL IlocTpoeHue wu300pakeHudl B coOuparmolmx U
paccenBaronux JinH3ax. DopMysa TOHKOW JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M1
5.3.7 [Ipenensl NpUMEHMMOCTH F€OMETPUYECKON OIITUKU
WnTepdepennus cBeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOIIOACHNS MAKCUMYMOB U
53.8 MUHUMYMOB B MHTEp()EPEHLMOHHON KapTUHE OT JABYX CHH(A3HBIX KOTEpEeHTHBIX
HUCTOYHHUKOB
Hudpakuust ceera. JludpaknuoHHas pemérka. YciaoBHe HAOMIONEHHS —TIIaBHBIX
539 MaKCUMYMOB IIPY MaJ€HUH MOHOXPOMATUYECKOTO CBETA Ha IU(PAKIIMOHHYIO PEIETKY
5.3.10 [Tonspuzanus cBera
TexHuyeckue yCTpOWCTBAa: O4YKH, Jymna, (oToanmapaT, MTPOEKIMOHHBIA —ammapar,
5311 MHUKPOCKOTII, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAs PEIIETKA, TOSPOUT
[IpakTunueckue padbotel. 3mepenue nokaszatens npenomienus. MccnenoBanue cBONCTB
2312 n300pakeHuit B muH3ax. Habmonenue aucnepcun ceera
BJIEMEHTBI CHELIMAJIBHOU TEOPUU OTHOCUTEJIBHOCTU
I'panuubl  NpUMEHMMOCTHM — KJIacCMUECKOW  MexaHukd.  Iloctynmatel  Teopum
6.1 OTHOCHUTENIbHOCTU: WHBAPHUAHTHOCTb MOJYJIS CKOPOCTH CBE€Ta B BaKyyMe, MPHHIIMII
OTHOCHUTENIbHOCTH DUHILITEHHA
6.2 OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHH U COKPALLICHHUE AJTUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHON YaCTHIIBI
64 CBs3b Macchl ¢ 3HEPrUei U UMITYJILCOM CBOOOAHOM YacTUIBL. DHEPTHsI HOKOSI CBOOOTHOM

YaCTHULIBI
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7 KBAHTOBAA ®U3UKA
Hit#Par###IJIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Dopmyna [Tnanka cBsi3u 3HEpruu (HOTOHA C €0 YaCTOTOW. DHEPIHS U UMITYJIHC
7.1.1 dorora
OtkpeiTie u wuccnenoBanue ¢dorodddekra. Ombitel  A.I.  CroneroBa. 3aKOHBI
71 712 dororpdekra
7.1.3 YpaHenue DiiHmTeHA 115 poTtodddekra. «KpacHas rpanuia» Gororddekra
7.14 JHaBnenne ceera. OnbiTel I1.H. JleGenena
7.1.5 XUMHUYECKOE JICCTBUE CBETA
7.1.6 Texuuueckue ycTpoicTBa: (OTodIeMEHT, (POTOAATYHK, COTHEUHAs OaTapest, CBETOIHO/
CTPOEHUE ATOMA
Mopens atoma Tomcona. OnbeiTel Pesepdopa mo uccienoBanuio CTpOeHUs aToMa.
721 [InanerapHas Mmozens aroma
[Toctrynater bopa. U3nydenue u mornomieHue (OTOHOB MPH MEPEXOjie aToMa ¢ OJTHOTO
722 YPOBHS HEPTruu Ha Ipyroil. Buasl ciektpoB. CrieKTp ypOBHEM SHEPTUH aTOMa BOJIOpOaa
7.2 Bonnoseie cBoiicTBa wactul. Bomnbl ne bpoiinsa. KoprnyckynsipHO-BOTHOBOW Tyaau3M.
723 Judpakius 3JeKTPOHOB Ha KPUCTAIIax
7.2.4 CrioHTaHHOE U BBIHYX/ICHHOE U3IIydeHHe. Y CTPOUCTBO U MIPUHIIUI PaOOTHI Ta3epa
TexHuuyeckue ycTpONCTBA: CHEKTPaJbHBIM aHaiu3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIM
723 KOMIIBIOTED
7.2.6 [IpakTuueckue paboTsl. HabnroaeHre muHEHYATOr0 CIEKTpa
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ATOMHOE A4/1PO

7.3.1 MeTo/161 HAOJFOICHUS ¥ PETUCTPALIUU YIIEMEHTAPHBIX YaCTHUI]
OtkpeiTe  panumoaktuBHOCTH. OmbiTel  Pesepdopna mno  ompeneneHuio  cocraBa
7.3.2 panunoakTuBHOTO M3nydeHus. CBoiictBa anb(da-, Oera-, ramMma-uziaydeHus. BiumsHue
PalMOaKTUBHOCTHU Ha )KUBbIE OPTaHU3MbI
OTtkpseiTHE pOoTOHA U HeWTpoHa. Hyknonnas moxens sipa ['eiisenbepra — VBaneHko.
733 3apsan aapa. Maccosoe uncio sapa. M30Tomnsl
Anbda-pacnaa. DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['amma-usnydenue. 3akoH
73 734 PaIMOAKTHBHOTO pacrajia
7.3.5 DHeprus CBs3M HYKJIOHOB B sijipe. SnepHbie cuitbl. JledexT Macchl supa
7.3.6 Snepubie peakunu. JleieHre U CUHTES siIEp
SAnepuniii peaktop. Tepmosinmepusiii cuHTe3. [IpoOiaemMbl M TEPCHEKTUBHI SIEPHOU
737 SHEPTEeTUKHU. DKOJOTUYECKUE aCIIEKTHI SIIEPHOM SHEPTETUKU
7.3.8 OnemeHTapHbIe YacTUIbl. OTKpbITHE TO3UTPOHA. DyHIaMEHTaIbHbIE B3aUMOECHCTBUS
TexHuueckue ycTpoMCTBA: JO3UMETpP, Kamepa BuibcoHa, sIepHBII peakTop, aroMHas
7.3.9 Somba
7.3.10 [IpakTuueckue padoTsl. MccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusim)
OJIEMEHTHBI ACTPOOU3NKU
g 8.1 Bun 3Bé3nnoro Heb6a. Co3Be3aus, ipKkue 3BE3/bI, TUTAHETHI, UX BUAUMOE JBUKCHHE
- Conneunas cucrema. [ImaHeTsl 3eMHON Trpynmbl. [lMaHeTHI-TUTAHTBI U WX CIYTHHKH,

KapJIMKOBbIE TJIaHeThl. Masbie Tesia COJTHEUHOM CUCTEMBI
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8.3 Comnnne, ¢potocdepa u armochepa. ConHeyHass aKTHBHOCTb
8.4 Ucrtounuk sneprun ComHIa 1 3BE3]T
3BE311bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb, paauyc, TeMIlepaTypa, Ux
B3aUMOCBsI3b. JlmarpaMma «CHEKTpaJIbHBIA KJIAaCC — CBETHUMOCTbY». 3BE3/bI TJABHOM
8.3 IIOCJIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb» I 3BE3J TJIaBHOU
IIOCJIEA0BATEIBLHOCTH
HHPart##Buytpennee crpoenue 38€31. COBPEMEHHBIE MPEACTABICHUS O TPOUCXOKICHUN 1
8.6 sBosmroLuM CoHIIA U 3BE3/1. DTallbl AKU3HU 3BE3]1
Muneunsiii [1yTs — Hama [Nanaktuka. CimpanbHas CTpYKTypa ['anakTuku, pacripeneieHne
8.7 3BE31, raza u nbuid. llonoxenue m aBuwxenue ConHua B ['anmaktuke. Ilnockas u
chepuueckas nmoacucTemMsl [ anakTuku
8.8 Tunsl ranaktuk. Paguoranaktuku v kBa3apbl. UEpHBIE ABIPHI B sIpax rajakTUK
Bcenennas. Pacummpenue Beenennoii. 3akon Xa66:ma. Pa3Oeranue ranaktuk. Bo3pact u
8.9 panuyc BcenenHoii, teopus bosbmoro B3peiBa. Mopens «ropsuerd BceneHHOW.
PenukroBoe n3nydyeHue
810 Macmrabnas  crpyktypa Bceenennoil. Meraranaktuka. Hepeménnuele mpoOiemsl

ACTPOHOMUH
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

®usuka. 10 knace: yae0. U1 obmeobpasosar. opranusaimii : 6a3obiii yposens .. Msxumes, b.b.Byxosues, H.H.Corcknii; non pex.H.H.

[MapdentneBoii.- 11-e uzn.- M. Ilpocsemienne, 2024

®usuka. 11 knace: yaeO. U1l obieobpasosar. opranusanuii : 6a3osbiii yposens I'.51.Mskumes, b.B.Byxosues, H.H.Corcknii; mox pex.H.H.

[TapdentoeBoii.- 12-e uzn.- M. Ilpocsemenne, 2024

METOAUYECKHUE MATEPHUAJIbBI IJI1A YUUTEJIA

®usuka. 10 knace: yueO. ISl obmeobpasosar. opranusaimii : 6a3osbiii yposens I'.51.Mskumies, b.5.Byxosues, H.H.Corcknii; mox pex.H.H.
[TapdentbeBoii.- 2-e uza.- M. Ilpocsemenune, 2021

®usuka. 11 knace: yae0. ISl obmeobpasosar. opranusanmii : 6a3osbrii yposens I'.51.Mskumes, b.5.Byxosues, H.H.Corcknii; mox pex.H.H.
[TapdentbeBoii.- 2-e uza.- M. Ilpocsemenune, 2021

HUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1 — «Knacc!nas pusnka»

Anpec pecypca: http://class-fizika.ru/

2 — «Poccuiickasn 3jieKTpoHHas miKkoJa» (PILI)

pexum noctyma: https:/resh.edu.ru/for-pupil

3 - LECTA - llugposas niaardopma sl COBPEeMEHHOI HIKOJIbI

Anpec pecypca: https://lecta.ru/ucheniku

4 - OnnaitH-ypoxu no ¢pusuke ot kopnopauuu «Poccuiickuii yueOHUuK)

Anpec pecypca: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-onlayn-uroki/
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S - O0pa3oBaTe/bHbIN CalT I yuuTesel «Buaeoypoku B HHTepHET»
Anpec pecypca: https://videouroki.net/ /liisi yaenukon: B ¢opmare 61ora Ha caiite pyHkunonupyer pazzaen «becriaTHbie BUICOYPOKH
o pU3HKE»

Anpec pecypcea: https://videouroki.net/blog/fizika/2-free video/4/

6 — Onnaitn-mkona «Mudgoypox» Anpec pecypca: https://school.infourok.ru/ Anpec crpanunsl: https://infourok.ru/biblioteka/fizika/type-55

7 - onaiaiin-pecypc «100urokov.ru»
Ucrounuxk: https://100urokov.ru/o-kompanii

8 — Bugeoxoctunr RUTUBE, crpanuna «®usuka: noadopka BUae0 OHJIAH»

Anpec ctpanuubl pecypca: https://rutube.ru/tags/video/6128/

9 — «IloaroroBka k EI'D no ¢pusuke ot llIkoa1xoBo»

Anpec pecypca: https://2.shkolkovo.online/free/physics

10 — Hudposoii oopazoBartebHbIil pecypc s mkoa «AKaace» Anpec pecypcea: https://www.yaklass.ru/.
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