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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpOBHE cpeaHero obOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUI M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEeNIbHOM MpOTrpaMMbl, mpeacTaBieHHbIX B OI'OC
COQO, a taxxe ¢ yuétom (enepaibHoil paboyeil mporpaMMbl BOCIIMTAHUS U KOHIICTIINY MPENOIaBaHusl y4eOHOTro peiMeTa
«Duzuka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit ®deneparuu, peanu3yroluX OCHOBHbIE 00pa30BaTEIbHbIC
MPOrPAMMBL.

Conepxanue mnporpaMMbl 1o (GU3MKE HapaBieHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuatomuxcst 10-11 kmaccoB mpu oOyueHun ux (¢us3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IESTEIBHOCTHOIO
noaxoja. [Iporpamma no pusuke coorserctByeT TpedoBaHusIM @I'OC COO K mIaHUPYEMbIM JTUYHOCTHBIM, TPEAMETHBIM U
METaIlpeAMETHBIM pe3yJibTaTaM OOYYEeHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTb peaU3alMi MEKIPEAMETHBIX CBS3EH
(U3UKU C €CTECTBEHHO-HAYYHBIMH Y4€OHBIMU IpeaMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE L€ M3Y4YEeHHsS (PU3UKU Ha
YpOBHE CpeAHero oomero oOpa3oBaHMs, IUIAaHUPYEMbIE pE3yJlbTaThl OCBOGHMSI Kypca (DU3MKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCII€ IPEIMETHbBIE PE3YybTaThl O

rojiaM o0y4eHus;

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

du3nka KaKk Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPOJIBI, BRICTYIAsl B KaUeCTBE yUeOHOTO MpeaMETa B IIKOJIC, BHOCHUT
CYILIECTBEHHBIA BKJIaJ B CUCTEMY 3HaHUU 00 okpyxatomeM mupe. IIKonbHbIA Kypc (PU3UKH — CHCTEMOOOpa3yIOUi 1Jis
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (U3MUYECKUE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB W SIBJICHUIA,
M3y4aeMbIX XUMHUEH, Oumosioruwent, ¢usmueckoii reorpadueir m actpoHomueil. lcnonb3oBaHue W aKTHBHOE TPUMEHEHHE
(GU3UYECKUX 3HAHHWKM OMpENEeseT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe SHEPreTHKH, TPAHCIOPTa,
OCBOEHHMSI KOCMOCA, IMOJYYEHHUS HOBBIX MaTepUaioB C 3aJaHHBIMU CBOMCTBaMU M Apyrux. M3ydeHue (U3UKKA BHOCHUT
OCHOBHOM BKJIaJ, B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommuxcs, B (popMuUpoBaHUE yMEHUU
NPUMEHSTH HAYYHbINA METO] MO3HAHUS NP BHITIOJHEHUN UMHU YU4€OHBIX UCCIEA0BaHUM.



B ocHoBy kypca Gu3uMKH ISl YpOBHSI CpeAHEro oOIIero oOpa3oBaHUsS TMOJOXKEH Pl HACH, KOTOphIE MOXHO
paccMaTpuBaTh Kak MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHUECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTEpHall U3 BCEX
paznenoB (GU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca (QU3HKA OOBEIUHEH BOKPYT (PU3HUYECKUX TECOPHH.
Benymum B kypce siBisieTcsi GOpMUPOBaHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzauus NpeAnosiaraeT HCHOJIb30BAHME T'yYMaHUTApPHOrO MOTEHIMana (PU3MYECKOU
HayKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (DU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaownoii nanpasnennocmu. Kypc QU3MKM TpeIonaraeT 3HAaKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKHX U
TEXHOJOTUYECKUX MPUIIOKEHUN U3yUCHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJACPKAHUsS, MOCBALIEHHBIX IKOJIOTHYECKUM
npobyieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHUEM TEXHHUKH U TEXHOJOTHUM, a Takke OOCYXAEHUs Mpodsiem
PaAIMOHAIIBHOTO MPUPOIOTIONB30BAHMS M SKOJIOTUUECKONU O€30MTaCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (U3UKK HA YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs SBISIOTCS (PU3UUYECKHE TEOPHUH
(bopmupoBaHUEe MPEACTABICHUN O CTPYKType MOCTPOCHUS] (PU3UYECKONW TEOpuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB M
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAaHUIIAX TPUMEHUMOCTH TEOPHH, Ji OMUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JIeSTeIPHOCTHBIN MOJAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCero 3a CYET OpraHU3alHH
AKCTIEPUMEHTAIILHON JIeATeNbHOCTH oOyuatomuxcs. J[is 6a30Boro ypoBHs Kypca (GU3UKH — ITO UCIOJIb30BAHUE CUCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00OPaTOPHBIX PabOT, KOTOPBIE B MpOrpaMmMe 1o (pu3uke 00beAMHEHBI B
OOIIMIA CTIMCOK YYCHHUECKUX MPAKTUUECKUX padoT. BrigeneHue B ykazaHHOM TepedyHe J1abopaTOpHBIX pabOT, MPOBOIUMBIX
JUISL KOHTPOJISI W OIIEHKH, OCYIIECTBIISIETCS Y4YaCTHUKAMHU 0O0pa30BaTEIbHOTO TpoIlecca HUCXOIsi W3 OCOOCHHOCTEH
MJIAHUPOBAHMST W OCHameHus kaOuHera (usuku. [Ipum 3TOM oOOecneumBaeTcss OBIaZCHUE OOYYAIONIUMUCS YMEHUSIMH
MPOBOAUTH KOCBEHHBIE U3MEPEHHUS, UCCIEOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BETUYUH U TIOCTAHOBKY OIBITOB IO MPOBEPKE
PEIJIOKEHHBIX TUIIOTES.



bonbiioe BHUMaHUE yaensieTcsi pelIeHUIO0 pPacUETHBIX M KayeCTBEHHBIX 3anad. Ilpu sToMm s pacu€THhIX 3amad
MIPUOPUTETOM SIBJISIOTCS 3a7a9d C SBHO 33JJaHHOW (PU3UYECKON MOJIEBIO, MTO3BOJISIONINE TPUMEHSATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszzelia Kypca, Tak U MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zienioB. /[ kauecTBEHHBIX 33134
IPUOPUTETOM SIBJISIOTCS 3aJ]aHUSI HA OOBSICHEHUE MPOTEKaHUs (U3UUYECKUX SIBJICHUN U MPOILIECCOB B OKPYXKAIOIIEH >KU3HH,
TpeOytoire BpIOopa (PU3NUECKON MOJIEH IJIsi CUTYaIlMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBanusamu OI'OC COO k MaTepHalbHO-TEXHHUYECKOMY OOECIICUeHHI0 Y4eOHOro mpoliecca
0a30BbIl YpOBEHb Kypca (PU3UKH Ha YPOBHE CpEeAHEro oluiero o0pa3oBaHus JOHKEH U3Y4aThbCsl B YCIOBHUAX MPEIMETHOTO
kaOuHeTa (PU3MKKH WM B YCIOBHUSIX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro IuKJia. B kaOunere
(GU3UKH TOJDKHO OBITH HEOOXOAMMOE JIabopaTOpHOE 000pYI0BaHUE JJIsl BHIMOJHEHHUSI YKa3aHHBIX B MpOrpaMme mo (pusuke
YUYEHHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMOHHOE 000PY/I0BaHUE.

JleMoHCTpanmnoHHOEe 000pymOBaHHE (HOPMHUPYETCS B COOTBETCTBHHM C NPHHIIMIIOM MHUHHUMAJIBHON JTOCTATOYHOCTH H
oOecreunBaeT TOCTAaHOBKY TEPEUUCICHHBIX B TIporpamMme Mo (HU3WKE KIFOYEBBIX JIEMOHCTpAIUi ISl WCCIICIOBAHMS
M3Y4aeMbIX SBJICHUH W TIPOIIECCOB, DMITUPUICCKUX U (PyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHUH.

JlabopaTopHoe oOOpyJOBaHUE JUIsI YYEHUYECKHX TMPAKTHUUYECKUX padoT QGopMUpyeTCsl B BHAEC TEMaTHYECKUX
KOMILJIEKTOB U oOO0ecredynBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKhe KOMIUICKTHI
nabopaTopHOTO 000PYIOBAaHUS JOJKHBI OBITh MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOB30BAHUM AHAJOTOBBIX WU IU(DPOBBIX
MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CHCTEM B BHJIE TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU TIEJISIMHU H3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SBIISFOTCSI:

e (QopMupoBaHue wuHTEpPEcCa M CTPEMJICHHS OOYy4YalOIMMXCAd K HAYYHOMY H3YYEHUIO TMPUPOJIbI, Pa3BUTHE UX

WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
e pa3BUTHC TPEACTABICHHA O HAYYHOM METOJE TO3HAHUS W (OPMHUPOBAHUE HCCICAOBATEIILCKOTO OTHOIICHUS K
OKPYKAIOIINM SIBJICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTara W3Y4YEHUS OCHOB CTPOCHUS MaTepuud U

byHIaMEHTAIBHBIX 3aKOHOB (DHM3UKU;

e (opMupoBaHuE yMEHHI OOBICHATH SBJICHUS C UCITOJIB30BaHUEM (DU3UICCKUX 3HAHWN U HAyYHBIX JIOKA3aTeIIbCTB;

e (opMupoBaHue NpeCTaBICHUN O POJIU (PUUKH JIJISl pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.



JlocTmKeHHE JTHUX Ieei o0ecreunBaeTCs pelICHHEeM CICAYIOIUX 3aad B MpoIecce M3yueHUs Kypca (DU3WKU Ha
YPOBHE CPETHETO 00IIeT0 0Opa30BAHHUS:

MpPUOOpPETEHUE CUCTEMBI 3HAHUI 00 O0IMMX (PU3NIECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX, BKIIOYAsi MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPOPU3UKH;

dbopMHpoBaHUE YMEHUN TPUMEHSATh TEOPETUUECKHE 3HAHUS JJIs1 OOBICHEHUS (PU3NYECKUX SBJICHUN B IPUPOJIE U JIJIS
NPUHATHS IPAKTUYECKUX PEIICHHUI B TOBCETHEBHOM )KU3HH;

OCBOEHHE CIOCOOOB pELIECHUs Pa3IUYHbIX 33]1a4 C SIBHO 3aJaHHON (DU3UYECKON MOJIETBIO, 3a/1a4, MOAPa3yMeBaOLIUX
CaMOCTOSATENIbHOE CO31aHNe (PU3NYECKON MOJIEIN, aICKBATHOM yCIIOBUAM 33a4H;

HNOHUMaHue (PU3NYECKUX OCHOB U MPUHIIMIIOB AEHCTBUS TEXHUUECKUX YCTPOMUCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX
BIIMSIHUS HAa OKPY’KAIOILYIO CpENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS M NPOBEICHUS (PU3NYECKHX SKCIEPUMEHTOB, aHaIu3a U
MHTEpHpeTalni HHPOPMaALIUU, OTIPEJETICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pE3ysIbTaTa;

CO3J]aHUE YCJIOBUH AJIs1 Pa3BUTHSI YMEHUI MPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKON AESTENBHOCTH.

Ha usyuenue ¢usuku (6a30BbIii YpOBEHB) Ha YpOBHE cpeaHero obmiero obpazoBanusi orBoautcs 136 uacos: B 10
kiacce — 68 1yacoB (2 yaca B Hezenio), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipemmaraemerii B mporpamMme 1o (uU3UKe TMepedeHb JIA0OpPATOPHBIX M TMPAKTUYECKUX PAbOT  SABISETCS
PEKOMEHIOBAaHHBIM, YYHUTENb JIeJIaeT BHIOOP MPOBEICHUS Ja0OPATOPHBIX PadOT W OMBITOB C YYETOM WHIWBHIYATBHBIX
0COOEHHOCTEH 00yUaroIUXCH.



COIEPXAHUE OBYUYEHUA
10 KJTACC

Paszpnen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA
®usuka — Hayka o mpupoge. Haydnble METOAbI MO3HAHUSA OKPYKAKOMIEro MHpa. Ponb JKCIlepuMEHTa W TEOPUM B
IIpOLIECCE MO3HAHUSA IPUPOIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue ¢puznyecKux sBICHUM U mporieccoB. Hayunble runote3pl. @u3nueckue 3aKOHbI U TEOpUU. | 'paHUIIbI
MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpUHIINIT COOTBETCTBUS.
Ponb u MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B IPAKTUYECKON AEATENBHOCTHU JIHOJEH.
Jlemoncmpayuu
AHanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKeHHs. Cuctema orcuéra. Tpaekropus.

[Tepememnienue, CKOpOCTh (CpeAHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUKHU, UX TTPOCKIIUH
Ha OCH CUCTE€MBbI KoopAUHAT. CI0XKEHNE NEPEMEILICHUIN U CIIO)KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEeHUE. ['paduku 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHUS, MyTU U NIEPEMELIEHNS MaTEPUATIbHONM TOYKH OT BPEMEHMU.

CBobosHOE TasieHne. Y CKOpeHHE CBOOOTHOTO MaCHUS.

KpuBonuneitHoe nBrxeHue. [BUKEHUE MaTepUaIbHOW TOYKH MO OKPY>KHOCTH € MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO.
VYrioBasi CKOpOCTh, TMHEHHAsI CKOPOCTh. [lepron u yactota obpaienus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuueckre yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: CIUIOMETp, ABHKEHUE CHAPANIOB, LEMHBIE U PEMEHHBIC
repenayvu.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, MILTFOCTPALUS KHHEMAaTHUYECKUX XAPAKTEPUCTUK IBUKEHUS.



[IpeoOpazoBanue NBUKEHUIN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmoienue nBmkeHus Tena, OpomeHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpasnenue CKOpoCTH Ipu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3ydenne HepaBHOMEPHOIO IBUKEHUS € LEIIBIO ONPEIEIICHUSI MTHOBEHHONW CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY NYTSAMH, NPOWICHHBIMA TEJIOM 3a IIOCIEAOBATEIIBHBIE PABHBIE IMPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUU C HAYAJIIBHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydyeHne NBMKEHUS [IAPUKA B BA3KOM KUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHumn otHocutensHOCTH ['anunes. [lepBoiii 3akoH HeroToHa. MIHEepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoii 3akon HeloTOoHa AJis1 MaTepuaabHOM TOYKU. TpeTuid 3aKOH
HproToHa 1151 MaTepuaIbHbIX TOYEK.

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

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

Tpenue. Buasl Tpenus (moxosi, ckoyibxkeHus, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHs CKOIBKEHHS U CHJIa
Tperust nokosi. Koapduunent tpenuns. Cusna conpoTUBICHUS MTPH IBUKEHUH TeJla B )KUIKOCTH WJIH rase.

[ToctynaTenbHoe U BpamaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaiieHus. [neqo cusbl. Y CnoBus paBHOBECHS TBEPAOTO TENA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: OAIINUITHUKA, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE Macc B3aMMOJACHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.



N3mepenue cu.

CrnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(pOopMaIinH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NIOABEME U TTAJICHUH.

CpaBHEHHE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

YcnoBus paBHOBeCHs TBEPAOTO Tesa. Buael paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBmxKeHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHII YIIPYTOCTH, BOSHUKAIOIIMX B IPY>KUHE U PE3UHOBOM 00pasiie, OT UxX JAedopMaluu.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeJA, UMEIOILIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMiynbc MaTepuanbHOl TOUKHU (Tela), CHCTEMbl MaTEPUANIBHBIX TOYEK. MIMIyNbC CUIIbl 1 MI3MEHEHHE MMITYJIbCa Tela.
3aKOH COXpAaHEHUs UMITYJIbca. PEakTMBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CUJIBL.

KuneTtudeckast sHeprus MaTepuanbHOU TOUkU. Teopema 00 M3MEHEHUN KHHETUYECKON YHEPTUH.

[TorenuumanbHas sHeprus. [loTeHnmanbHas 3Heprust ynpyro aedopMUpOBaHHON MpyxuHbI. [loTeHUHanbHas 3Heprus
Tesa BOJIM3U MOBEPXHOCTH 3E€MITH.

[loTeHunanbHble U HEMOTEHIMAIbHbIE CHIIbl. CBs3b pa0bOThl HEMOTEHUHUAIBHBIX CHJI C U3MEHEHHUEM MEXaHHYeCKOH
SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXAaHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.

TexHU4ecKre yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIEP, IIPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEeHMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3ydeHne abCOIOTHO HEYNPYTOro yaapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3MEHEHHEM MEXaHUYECKOM SHEPIHUH Tella Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO
KIyTa.

Paznen 3. Modsekyasipaasi u3uka 1 TEpMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOXECHUSI MOJEKYISIPHO-KUHETUYECKON TEOPUH M MX OIBITHOE OOOCHOBAaHHE. BpOYHOBCKOE JIBHUKECHHUE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUIL BellecTBa. MoJIesn CTpOEHUs ra30B, KUAKOCTEH U TBEPABIX Tell
U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE OJTUX Mojeieid. Macca u pasMepsl Moliekyd. KoiudecTBo BeriecTna.
[ToctostnHas ABoranapo.

TerutoBoe paBHOBecue. Temneparypa u e€ usamepenue. [lkana remneparyp Llenbcusi.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KUHETUYECKON TEOPUM UJICAJIbHOTO raza. AOCOII0THAS
TeMIleparypa Kak Mepa CpeaHel KUHETUYECKOW SHEPIrUuM TEIUIOBOTO ABWKEHUA yacTull rasa. [llkana temneparyp KenbBuna.
I"a30oBble 3ak0HBI. YpaBHeHHe MeHeneeBa—Knaneiipona. 3akon JlansToHa. M30mpolieccsl B HaA€aIbHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npeicTaBiieHne 30IPOLIECCOB: H30TEpMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETDP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA, (oTOrpaduint MOJIEKY OPTaHUYECKUX COSAMHEHUIA.

OmnbiTel 10 U Hy3UN KUAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopens onbita LTepHa.

OnbIThI, I0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.

Mogens, WUTIOCTpUpYOMIas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA HICATBHOTO Ira3a, U30MPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUI 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTypPbl
BO3/yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXAY MTapaMETPAMH COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvlt mepmoouHamuku

Tepmogunamuueckas cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHCTEMbl W CIOCOOBI €€ H3MEHEHHS.
KonunuectBo Ttemnotrel u pabota. BHyTpeHHsiss SHeprus OJHOATOMHOTO HJAeadbHOro rasa. Buael Temsonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUYEHUE. Y JIeNIbHAs TEMIOEMKOCTD BellecTBa. Koanu4uecTBO TEIIOTHI IPH TEIIonepeaye.

[lonsitue 06 agnadbatHoM nporecce. IlepBriil 3akoH TepMoAMHAMUKH. [I[puMeHeHre IepBoro 3aKkoHa TEPMOJAMHAMUKHU K
u3onpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

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

TernoBble MamuHbl. [IpuHUIUOB AEHCTBUS TEIUIOBBIX MamMH. [IpeoOpa3oBaHus >HEPruM B TEIUIOBBIX MAalIMHaX.
Koaddunment mnonesnoro neiictBus teroBod mamuubl. [lukn KapHo u ero ko3pduumeHT moJIe3HOTO JEHUCTBUS.
DKOJIOTMYECKHE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue ycTpoiCcTBa U MPAKTHYECKOE MPUMEHEHHE: JIBUTATENIb BHYTPEHHETO CrOpaHus, OBITOBON XOJOIUIIBHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEN SHEPIUH Tesla MPU COBEPLIEHUU Pa0OThI: BBUIET MPOOKH U3 OYTBUIKH MOJ IEUCTBUEM CKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JATyHHOU TpyOKe IMMyTEM TpeHUS (BUACOAEMOHCTPAIINS).

M3MmeHeHre BHyTpeHHEH 3Hepruu (TeMiiepatypbl) Teja npu Terionepeaaye.

OmnsIT 0 agabaTHOMY PACIIMPEHUIO BO3IyXa (OMBIT C BO3AYLUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIsl.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaeapHoN TEII0EMKOCTH.

Tema 3. Azpecammnibie cocmoanusa eeuyecmea. Dazosvie nepexoonl

[TapooGpazoBanue u konzaeHcamusi. VMcnapenue u kureHue. AOCOMIOTHASS M OTHOCUTENbHAS BIAXKHOCTH BO3AyXa.
Hacerennsii nap. Y aenpHas TeIioTa napooopa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT 1aBJICHHUS.



Teépnoe Tteno. Kpucrammmueckue um amopdHbie Teya. AHHU30TPONHUS CBOWCTB KpHCTALIOB. JKHIKHE KPHUCTAJLIBI.
CoBpemenHble MaTepuaibl. [InaBienue u kpuctau3anus. Y aenbHast TeruioTa iasieHus. Cyoaumanus.
VYpaBHeHue TEII0BOTO OanaHca.

TexHUYecKkre YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M TMCUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH
MOJTYy4YE€HHUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoOlCTBa HACBIIICHHBIX APOB.

Kunenue npu noHMKEHHOM JTaBJICHUMU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIeHUsI KPUCTAJUIMUECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJIoB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mMepeHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoaguHAMMKA

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. JNeKTpuyYecKuid 3apsan. [IBa Buaa 53JeKTpUYecKUX 3apsiioB. IIpOBOMHUKH, AMDIIEKTPUKH H
MOJYTPOBOJHUKHU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsiia.

B3aunmoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil saekTpuueckuid 3apsa. DinekTpuyeckoe nose. Hanpsk€HHOCTD
3JEKTPUYECKOTO 1oJis. [[puHIMN Cynepno3uiuu 3JIeKTPUUECKUX MoJeh. JINHUY HanpsiKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratudeckoro mnojs. llotennuan. PasHocTh mnoTeHiumaioB. [IpOBOIHMKKM W JAUDJICKTPUKH B
AIEKTPOCTATUYECKOM ToJie. [JusnekTpuueckas MpOHUIIAEMOCTb.

DnekTpoéMkocTb. KonaencaTop. eKTpoEMKOCTh MIIOCKOTO KOHJEHCATOPA. DHEPTUs 3apsSKEHHOI0 KOHAEHCATOpA.

TexHudeckre yCTpONCTBA M MPAKTUUECKOE MPUMEHEHUE: AJIEKTPOCKOI, JIEKTPOMETP, JIEKTPOCTATUYECKAs 3allNTa,

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



YCTpOUCTBO U MPUHLMII IEUCTBUS AIEKTPOMETPA.

B3auMoericTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTBh DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpAa OT IUIOMIAJA IUIACTUH, PACCTOSHUS MEXKIY HHUMU H
IUAIEKTPUYECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DIIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUSA JIEKTpUUECKOro Toka. Mictounuku Toka. Cuia Toka. [IocTosIHHBIN TOK.

Hanpspkenue. 3akon OMa 117151 yuacTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y AEIbHOE CONPOTHBJIEHUE BewecTa. llocnenoBaTtenbHOe, NapaielbHOE,
CMEIIIaHHOE COCIMHEHNUE MPOBOJHUKOB.

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

DJNIEKTPOJIBHXKYIAasi CUJia M BHYTPEHHEE CONPOTHBJIEHUE HCTOYHHMKA TOKA. 3akoH Oma sl MOJHOM (3aMKHYTOM)
3NeKTpuYecKon uenu. KopoTkoe 3aMbIKaHUE.

DJIEKTPOHHAsi TMPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTh COMNPOTHUBIICHUS METANIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBonuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TOJYyNpOBOAHUKOB. CBoiicTBa P—N-mepexona.
[ToympoBOTHUKOBBIEC TIPUOOPHI.

DJIEKTPUYECKHUM TOK B paCTBOPAX U PACILIABAX AJIEKTPOJUTOB. DICKTPOIUTUUECKAS TUCCOUALMUA. DIEKTPOIIU3.

DJIEKTPUYECKUN TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATENBHBIN pa3pan. Monnus. [1nazma.



TexHuueckue yCTpOWCTBA W TNPAKTUUYECKOE IPUMEHEHHE: aMIlepMETp, BOJBTMETpP, PEOCTaT, HCTOYHUKH TOKa,
AIEKTPOHATPEBATENBHBIC MPUOOPHI, AIEKTPOOCBETUTEIBHBIC TPHOOPHI, TEPMOMETDP CONPOTHBIICHHS, BAaKyyMHBIN IHO/,
TEPMUCTOPHI 1 (OTOPE3UCTOPHI, TOTYPOBOJHUKOBEIN U0, TaThBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS UUIUHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IUJIOMIAQU TIOMEPEYHOrO CEYCHHUS W
Marepuana.

CwmenanHoe coeIMHEHUE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »>IEKTPOABIKYIIEH Ccuibl. KOpOTKOe 3aMblKaHWE TaJlbBAHUYECKOIO JJIEMEHTA M OIEHKA
BHYTPEHHETO CONIPOTHUBJICHUSI.

3aBUCUMOCTh COMIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3IEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHune cMeaHHOro COeTMHEHUST PE3UCTOPOB.

N3mepenne 31eKTpOoABIKYIIEH CUIIBI MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca pusnku 6a30Boro ypoBHs B 10 Ki1acce OCYyMIECTBISIETCS ¢ YIETOM COJIEPIKATEIBHBIX MEKIPEIMETHBIX
CBSI3€H ¢ KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, TeoTpauu U TEXHOJIOTHHU.

Meoicnpeomemnvle nomsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAyYHOTO MO3HAHUA: SIBJICHWE, HAy4YHBIM (QaxT,
runoTtesa, Gu3ndeckasi BEJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETMPOBAaHNE, MOJIEIb, N3MEPEHUE.

Mamemamuxa: pemieHne CUCTEMbl YpaBHEHUM, JTuHEWHas QyHKmus, napadosia, runepOosa, ux rpadMKi U CBOMCTBA,
TPUTOHOMETpHUUECKUE (GYHKIIMU: CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMK HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.



buonocusa: mexannueckoe ABUKEHHE B KUBOW mpupone, nuddys3us, ocMOC, TEINIO0OOMEH >KUBBIX OPraHU3MOB (BUIBI
TEIJIONEPEauH, TEMJIOBOE PABHOBECHE), JIEKTPUUYECKHE SIBICHHS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE
CBOWCTBa TBEPABIX TEJ, >KUAKOCTEW W Ta30B, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAs IHCCOLMALUA,
rajbBaHHKA.

l'eoepaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C MCIOJB30BAHUEM MEXAaHHU3MOB, YUET TPEHHSI B TEXHHUKE, MOIIIMITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHMSI UMITYJbCa B TEXHUKE (pakeTa, BOJIOMET U JAPYTUE), ABUTATE]Ib BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, OBITOBOM XOJOAMIBHUK, KOHIUIMOHEP, TEXHOJIOTMH MOJYyYEHUS! COBPEMEHHBIX MaTepUalioB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alllUTa, 3a3€MJICHHUE 3JIEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, ANEKTPOHArpEeBaTEIbHbIE TPUOOPHIL, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11 KITACC

Pa3znen 4. JaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUSA

ITocTrosiHHBIE MarHUTHI. B3anMoaelcTBHE NOCTOSHHBIX MAarHUTOB. MarnutHoe mnosie. BEKTOp MarHUTHON WHIYKLIHH.
[IpyHIMI CynEepro3UIMM MarHUTHBIX Nosie. JImHnM MarHWTHOW MHAYKUMHM. KapThHa JTWHAM MAarHUTHOW WHIYKLIHMH ITOJIS
MOCTOSIHHBIX MarHUTOB.

MarnuTHoe noJie MpoBoIHKUKA ¢ TOKOM. KapTruHa TMHMI MHAYKIIMY MAarHUTHOTO TOJISL ITTMHHOTO MPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOI'O KOJIBLIEBOI'O IMPOBOJIHHKA, KATYIIKH C TOKOM. OnbIT Opcrena. BzanMoaeiicTBue NnpoOBOJHUKOB ¢ TOKOM.

Cuna Amriepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOyJib 1 HanpaBiieHHE. JBI>KeHHE 3apsKEHHOM YacTHUIbl B OTHOPOJHOM MarHUTHOM noJie. Pabota
cuiibl JIopeHua.

SIBneHue FIEKTPOMAarHUTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHIAYKUMHU. DJIEKTPOABHKYIIAS CHJIA MHIYKLUU.
3aKOH 3JIEKTPOMarHUTHOM MHAYKUMK Papajes.



BuxpeBoe anekTpuyueckoe mojie. DIEKTPOABUKYIAS CHJIA MHAYKIWHU B MPOBOAHUKE, ABWKYLIEMCS MOCTYNATEIbHO B
OJTHOPOJAHOM MAarHUTHOM ITOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTG. SIBIEHNE CAMOMHAYKIWN. DJIEKTPOABUKYILAs CHUJIa CAMOMHIYKIIAH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: ITOCTOSTHHBIE MATHUTHI, 3JIEKTPOMATHUTBI, JJIEKTPOIBUTATEND,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHUE IIEKTPOHHOI'O ITyYKa MATHUTHBIM I1OJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON UHIYKIIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTb JIEKTPOABUKYILEH CHIIBI MHIYKIIMU OT CKOPOCTHA U3MEHEHHSI MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Paznen 5. KoJsieOanusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMACHUNIHbIE KOEOAHUS



KonebarenbHnast cucrema. CBoOoaHBIE MexaHMUeckue kosieOanusa. ['apmonudeckue konebanus. [lepuon, uvacrora,
amMIuTyna u ¢asa konedanuid. [IpykxuHABIA MasSTHUK. MaTeMaTHuecKiil MasTHUK. Y paBHEHUE TAPMOHUYECKUX KOJICOaHUH.
[IpeBpaiiienrie 3HEPTUM PU TAPMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiit  koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B HACATBHOM KOJI€OAaTeIbHOM KOHTYpE.
AHanorus MexJ1y MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMU KoJiebaHnusiMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHUS SHEPTHUH B
UJIeaTbHOM KOJIEOATEIbHOM KOHTYDE.

[Ipencrapienue o 3aTyxarouux KojieOaHUsX. BbIHy»XJeHHbIE MeXxaHu4eckue KoJjieOanus. Pe3oHanc. BwiHyXIeHHbIE
AJIEKTPOMArHUTHHIE KOJIeOaHuUsI.

[Tepemennslil Tok. CHHYCOUIANIbHBIN MEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYJHOE U AEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepeaadya U MOTPEOICHUE DIACKTPUUECKON SHEPruu. DKOJOTHMUECKHUE PUCKU TMPU
MIPOMU3BOJICTBE AEKTPoIHEprun. KynbTypa ncrnoap30BaHus SJIEKTPOIHEPTUHU B MIOBCETHEBHOM KU3HMU.

TexHuyeckre yCTpPOMCTBA W MPAKTUUYECKOE MPUMEHEHHUE: HJICKTPUUYECKUN 3BOHOK, I€HEpaTrop IMEePEeMEHHOTO TOKa,
JIMHUHM 3JIEKTpoIepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojieOaTeIbHON CUCTEMBI (TTPYKUHHBIN WJIM MAaTEMaTUUECKUNA MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuwimorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMIPSIKEHUS OT BPEMEHM ) JIJIs DJICKTPOMArHUTHBIX KOJIeOaHuH.

Pe3onaHc npu nociaegoBaTeIbHOM COSMHEHUH PE3UCTOPA, KaTYIIKW UHAYKTUBHOCTU U KOHICHCATOPA.

Mopens TUHUYU 3IEKTpONEepeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue 3aBUCUMOCTH TIeprOIa MajIbIX KoJieOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanne neEpeEMEHHOr0 TOKa B LIEMH U3 MTOCIEA0BATEIBHO COEIMHEHHBIX KOHACHCATOPA, KAaTYIIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60JIHbL

MexaHnuueckue BOJIHBI, yclIoBUA pacnpocTpaHeHus. Ilepumon. CKOpocTh pacnpOCTpaHEHHs] W JJIMHA BOJIHBI.
[Toniepeunsie u npo10abHBIE BOJIHBL. HTepdepeHus u nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBHS U3JTyUYEHUs 3JI€KTPOMArHUTHBIX BOJH. B3aumuas opuenranus Bektopos E, B, V B
AIIEKTPOMArHUTHOM BosHEe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHHE, MPETOMIICHHE, MOJspu3anus, Iudpakxiius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ixana 3MeKTpoMarHuTHHIX BOJIH. [IpuMeHeHre 3JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBSI3U U TeNeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEN CPEIBI.

TexHuYeckre yCTpONUCTBA U MPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas AMArHOCTUKA B
TEXHUKE U MEULMHE, paiap, paIuONpUEMHHUK, TEIEBU30p, aHTEeHHA, TesnedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Kone6umromieecst Te10 Kak UCTOYHHK 3BYKa.

HaOnronenue otpakeHust U IPEJIOMIICHUST MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Hab6nronenue cBs3M rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYI0M U 4aCTOTOM KoJieOaHUM.

HccnenoBanue CBOWCTB  DJCKTPOMATHUTHBIX  BOJIH: OTpPaXECHHE, TMPEITOMIICHHE, TOJsSpu3anus, JIuQpaxius,
uHTEephEpEeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHeiHOE pacnpocTpaHeHHWE CBEeTa B OJHOpPOAHOM cpene. JIyd cera. ToueuHslii
HMCTOYHUK CBETA.

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



[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOJIIOTHBIA TMOKa3zaTelb mnpenomieHus. [lonHoe BHyTpeHHee
oTpaxkenue. [IpeaenbHbIi yrol MOJIHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparonye u paccerBaroniye JMH3bl. ToHKas auH3a. GOKYCHOE pAacCTOSHUE W ONTHYECKas Cujia TOHKOW JIMH3BI.
[TocTpoenue n300pakeHHt B cOOMpAIOUIMX U pacceUBaIOMIMX JUH3ax. DopMylia TOHKON JIMH3bI. YBEJIUYEHUE, TaBAEMOE
JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. WuTepdepennus cBera. KorepeHTHble HMCTOYHUKU. YCIOBUS HAOMIOJCHUS MAaKCUMyMOB U
MUHHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT JIBYX CUH(pA3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpakmuonHas peméTka. YcloBue HAOMIOJEHUS TJIABHBIX MAKCUMYMOB TPy TMaJCHUH
MOHOXPOMATHYECKOTO CBeTa Ha AU(MPAKITMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuyeckre YCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHE: OYKH, Jyma, QoToamnmapaT, MpPOCKIMOHHBIN ammapar,
MUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONTHUKA, TU(PPAKITUOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsamonuHeiHOe pacnpocTpaHeHue, OTpaKeHUe U peomiieHue ceeta. OnTUYecKre NprudophI.

[TomHO€ BHYTpEHHEE OTpakeHue. Mozienb CBETOBOAA.

WccnenoBanue cBOMCTB N300paykeHU B JTMH3AX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Habmronerune natepdhepeHIny cBeTa.

Habmronenue nudpakiuum ceera.

HaOnronenue aucnepcuu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ MOMOIIBI0 JUGPAKIIMOHHON PEIIETKY.

Habmronenue nossipuzanuu cBera.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



W3mepenue nokasaresns IpeJoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEIBLHOCTH
['paauiel  TPUMEHMMOCTH  KJIIACCMYECKOM MeXaHUKH. llocTymarel cnenuanbHOM — TEOpUH
MHBApPUAHTHOCTb MOZYJII CKOPOCTH CBETA B BAKyyM€, IPUHLIHII OTHOCUTEIIBHOCTH DWHIITEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPAILEHUE JUINHBI.
OHeprus ¥ UMIYJIbC PEJSITUBUCTCKON YaCTHLIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KBanToBasi pusmnka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBa3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPTHUS U UMITYJIbC (POTOHA.

OTHOCUTCIIbHOCTH.

OtkpeiTe u uccinenoBanue ¢poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbl (poTodPdekxra. YpaBHeHne DUHILITEHHA

st pororddexra. «Kpacnas rpanuray Goroaddexra.
JlaBnenne cBera. OnbiThl 1. H. JIeGenera.
XHUMHU4YECKOe IEHUCTBUE CBETA.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: (POTOAIEMEHT, (DOTONATUUK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®otorhPexT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.
UccnenoBanue 3akoHOB BHeHETo (poTodddekra.
CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma



Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -yactuil. [lnanerapHas moxaens atoma. Iloctynatel
bopa. W3nydyenne u normnouieHue (HOTOHOB MPHU MEPEXOAE aToMa C OJHOTO YPOBHS SHEPTUU HA JAPYroil. Buasl ciekTpos.
CrekTp ypOBHEHN 3HEPIUH aTOMa BOJOPOAA.

BonnHoBele cBoiicTBa yacTull. Bonnsl ae bpoiina. KopnyckyIspHO-BOIHOBOW yaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckre yCTpOMCTBAa M MPAKTHUYECKOE NMPUMEHEHUE: CIEKTPAIbHBIM aHanu3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue muHeHYaThIX CIIEKTPOB U3ITYYCHUSI.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

Hab6nronenue nmuHeituaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOKHOCTh CTpOoeHHS siapa. OTkpbiTHe panuoaktuBHOCTH. OmbiThl Pesdepdopaa mo
OTPENICJICHUIO COCTaBa paJUOaKTUBHOro u3mydeHus. CpoiictBa anbda-, OeTa-, ramMma-usnydeHus. BrusiHue
PaJIHOAKTUBHOCTH HA )KUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA W HelTpoHa. Hyknonnas monens simpa [eiizeHOepra—lBanenko. 3apsia siapa. MaccoBoe 4HCIIO
anapa. M3oromsl.

Anba-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznyyenue. 3aKOH pauOaKTUBHOIO pacnajia.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT maccel siapa.

SnepHble peakunu. Jlenenue u CUHTE3 s1I€Ep.

Anepnsiii peakTop. TepMosinepHblii cuaTe3. [TpoOIeMbl U MTepCIIeKTUBHI SICPHON SHEPTETUKH. DKOJOTHUESCKHE aCTICKThI
SIEPHON DHEPIETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.



MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
OyHaamMeHTaNbHbIe B3aUMOeHCTBH. EQMHCTBO (hn3nueckoil KapTUHBI MHpa.

TexHn4ecKkne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: JNO3UMETpP, Kamepa BunbcoHa, sSAEpHBIM peakTop, aTOMHAas
o6omoOa.

Jlemoncmpayuu

Cu€TurK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomut
HccnenoBanue TpeKOB YacTUll (TI0 TOTOBBIM (hoTOrpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Ortarnbl pa3BUTUA aCTpOHOMUU. [IpuKIagHOE U MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3nH0r0 HeOa. Co3Be3aus, sppKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cuctema.

Connue. ConHeuyHasi akTUBHOCTh. McTounuk sHeprum CosiHOA W 3BE371. 3BE3Abl, UX OCHOBHBIE XapPaAKTEPHUCTHKH.
JnarpaMMa «CHEKTpaJIbHbI KJIACC — CBETUMOCTBY». 3BE3/bl TJABHOM MOCIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBH» IJIsl 3BE3[ TJIABHOW MOCIENOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHbIE NMPEACTABICHUS O
MIPOUCXOKIECHUH U 3BoJIIoIIMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Mueunsiii [TyTs — Hama I'anaktuka. [Tonoxxenue u napuxenne ConnHna B ['anaktuke. Tunbl rajakTuk. PagyuoranakTuku
1 KBazapbl. YEpHBIE OBIPHI B A/Ipax TAIAKTHUK.

Bcenennas. Pacmmnpenue Beenennoid. 3akon Xa06usa. Pazoeranue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe
U3IIy4YEHHE.

MacmrabHas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

H&6HIO)16HI/I$[ HeBOOpy)KéHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMIIBIOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ AJI OIIPEACIICHUS TTOJIOKCHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC CO3BC31UsA CeBepHoro [moJayumapusa 1 ApKuc 3Bé3I[I>I.



Habmronenus B treneckon Jlynsl, utanet, Mieanoro I1ytu.

O06o0mariiee NOBTOpeHUE

Ponb ¢usnku M acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIMATbHON U 3TUYECKOU cdepax AesTeNbHOCTU
YeJIoBeKa, POJb U MECTO (PU3UKU M aCTPOHOMHMHM B COBPEMEHHON HAay4YHOW KapTHHE MUpA, pojib (U3MYECKON TEOpUHU B
dbopMHUpPOBaHUM TPEACTABICHUNA O (HU3MUYECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MHUpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca gusnku 6a30Boro ypoBHs B 11 Kitacce ocymiecTBISIETCS ¢ YYETOM COJEPKATEIIbHBIX MEXIPEIMETHBIX
CBsI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonamus, CBA3aHHBIE C W3YYEHHMEM METOJOB HAy4yHOrO TIIO3HAHUS: SIBJIEHUE, HAy4YHbIH (QaxT,
rUnoTe3a, pu3nyeckasi BEJIMUMHA, 3aKOH, TEOPHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbI YPABHEHHI, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKIMM HA OCH KOOPJIHWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIMHA, MPU3HAKK NMOJIOOUS TPEYroJIbHUKOB, OIpENEiIeHHE IUIOIAIU IJIOCKUX (QUryp H
o0BbEMa Ted.

buonocus: snextpuyeckue SIBICHHUS B >KMBOW NPHUPOJE, KOJieOaTEIbHbIE IBMXKCHHS B JKMBOW MPUPOJE, ONTUUYECKUE
SABJIEHUS B JKMBOM NPUPOJE, AEUCTBUE paIdalli HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOE€HHUE aTOMOB U MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUS
KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAJIN3S.

l'eocpaghus: MarHUTHBIE TOJIOCA 3E€MIIM, 3aJIEKU MAarHUTHBIX pyl, (OTOCHEMKA 3eMHOW MOBEPXHOCTH, MpeaCKa3aHUe
3EMJIETPSACEHUM.

Texnonozus: TAHUM DIIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKA, YJIEKTPOJIBUTATENb, MHAYKIMOHHAS M€4b, paaap,
panuonpuéMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-meuyb, MPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas
Oatapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne yuyeOHOro npenmera «Pu3nka» Ha ypOBHE CpeqHEro oOuiero oOpazoBaHus (0a30BbI YPOBEHb) JOJAKHO
o0ecIeunTh JOCTIKEHNE CICAYIOMNX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOro mpeaMera «Pu3nKay OJKHBI OTPa)XaTh FOTOBHOCTh U CIIOCOOHOCTH
oOyyJarommxcsi PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALMM, MO3UTUBHBIX BHYTPEHHUX YOEXKIAECHWH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOTO
oOuiecTBa, paclIMpeHUE XKU3HEHHOIO OMNbITa M ONbITa ACSITEIBHOCTH B IPOLECCE peald3allid OCHOBHBIX HalpaBlICHUI
BOCIIMTATEIBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLMK OOYyYaroIIerocsi Kak aKTMBHOIO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
00111eCTBa;

OPUHATHE TPATULMOHHBIX O0LIEUEIOBEUYECKUX TYMAaHUCTUYECKUX U JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECaX I'PaXkIaHCKOTO 00IEeCTBa, yYaCTBOBATh B CAMOYIIPABICHUH
B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) MATPHOTHYECKOTO0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOU UJIEHTUYHOCTH, ATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSIM POCCHUICKUX YUEHBIX B 00JIaCTU (PU3UKHU U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS



cOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEICHNUS;

CIOCOOHOCTh OIEHHBATH CUTYAIIMIO M MPHHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYACH HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH, B TOM YHCJIC B ACATEIbHOCTH YUEHOTO;

OCO3HaHHUE JMYHOT'O BKJIa/Ja B MOCTPOCHHUE YCTONYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOIICHUE K MUY, BKJIFOUAst 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIEro (PU3NIECKOI HayKe;

5) Tpy10BOr0 BOCIIUTAHHUS:

HHTEPEC K pa3audHbIM chepaM mpodeCCHOHAIBHON ACITEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3UKON M TEXHUKOM,
yYMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP OYIyIIeH MPodeCCHr U pealn30BbIBATh COOCTBEHHBIC KM3HCHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOPa30BaHUI0 B 00JACTH (DU3UKH HA MPOTSHIKCHUU BCEH KU3HU;

6) IKOJIOrHYECKOr0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHKE TJI00ATBHOTO XapaKTepa IKOJOTHYSCKUX MPoOIeM;

IUTAHUPOBAHKE M OCYIICCTBICHHUE ICHCTBHMI B OKPYJKAIOIIEH cpelle Ha OCHOBE 3HAHUSA IeJIell YCTOMUHMBOrO Pa3BHTHS
YEJIOBEUCCTBA;

pacuIMpeHue OmbITa JSATEILHOCTH SKOJIOTHYSCKON HAMPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUHN TI0 (DU3UKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHMS

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO pa3BUTHS (PHU3UUECKOI HAYKH,

OCO3HAHME IIEHHOCTH HAYYHOMN JICSITEIbHOCTH, TOTOBHOCTh B MPOIIECCe U3ydeHUS (DU3UKH OCYIICCTBISATH POCKTHYIO U
UCCIICI0OBATEIILCKYIO ICATEIIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckune aeiicTBMs:
CaMOCTOSTENILHO (POPMYITHPOBATH U aKTYaJTU3UPOBAThH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPENETATH LEIU ACATEIbHOCTH, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,



BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3UICCKUX SBIICHUSX;

paspabaTeiBaTh IJIaH pEHICHUS MPOOJEeMbl ¢ Y4€TOM aHajlu3a WMEIOIIUXCS MaTepUalbHbIX M HEMaTepHaIbHBIX
PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IEJISIM, OIIEHUBATH PUCKH MOCIICIACTBHUM
TCSTEIbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PAOOTY B YCIOBUSX PEaIbHOT0, BAPTYATLHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEaTHUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU MOHATUSIMU U METOJIaMU (DU3UYECKON HAYKH;

BJIaJICTh HaBBIKAMHU Y4E€OHO-UCCIIEIOBATEIBCKON M TMPOCKTHOW JEATEIBHOCTH B 00JacCTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHHS 3a7a4 (PU3NUECKOTO COACpKaHUS, TPUMEHEHUIO Pa3IUIHBIX
METO/IOB ITO3HAHWS;

BJIQJICTh BUJIAMHU JICATEILHOCTH T10 MTOJTYYCHUIO HOBOTO 3HAHUS, €70 WHTEPIPETAINH, TIPEOOPa30BAHUIO M TTPUMEHEHUIO
B Pa3NIMYHBIX YUYEOHBIX CUTYAIIHSIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3WPOBaTh 3a/1a4y, BBIJIBUTATh TUIOTE3Y €€ PEIIeHUs], HAXOAUTh
apTyMEHTHI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TApaMeTPhl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHHUS 3aJayd Pe3yJbTaTbl, KPUTHYCCKH OIICHUBATH WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3aJladyu B OOpa30BATEIBHOW JEATEIHHOCTH, B TOM YHCJIE MPU H3yUYECHUU
bu3uKy;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TICPEHOCUTD 3HAHUS 110 (PU3MKE B PAKTHICCKYIO 00JIACTh )KU3HEAEATCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJCH, NIPEIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:



BIQJICTh HABBIKAMHU TIOJYYCHUS HWHPOPMAIUU (PU3UYECKOTO COJMCPKAHUS W3 HUCTOYHMKOB Ppa3HBIX THIIOB,
CaMOCTOSITENIEHO OCYIIECTBIIATh IOMCK, aHAJIM3, CUCTEMATH3AIMI0 W HHTEPIPETAINi0 MH()OPMAIMKA Pa3IUYHBIX BUIOB H
(dhopm mpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(OpMAITUH;

UCIIOJIb30BaTh CpEACTBA HWH(POPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PEIICHUHM KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX W OPTaHHW3AIlMOHHBIX 3a7ad C COOJIIOJIEHUEM TpeOOBaHW 3PrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOepEKCHHS, TPABOBBIX U ATHUSCKUX HOPM, HOpM HH(OPMAIMOHHOW 0€30ITaCHOCTH;

CO3/1aBaTh TEKCThI (PHU3UUECKOTO COJIEPIKAHUS B Pa3IMIHBIX (popmarax ¢ ydé€ToM Ha3HAYCHUS WHPOPMAIMK U ICIICBOH
ayJUTOPUH, BRIOMpAst ONTUMAIILHYIO POpMyY MTPEICTABICHUS W BU3yaln3alliy.

KomMmyHuKaTHBHBIE YHHUBEpPCAJIbHbIE y4eOHbIE 1eHCTBUSA:

OCYILIECTBIISTH OOIICHUE HA ypOKaxX (PU3UKK U BO BHEYPOUHOU ESITEIBLHOCTH;

pacno3HaBaTh MPEANOCHIIKYA KOHMDIUKTHBIX CUTYAllUi U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOI TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U MHANBUIyaTbHON pabOTHI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JCUCTBUM ¢ YUETOM OOIIUX MHTEPECOB U BO3MOMXKHOCTEH KaKJO0TO 4JieHa
KOJUICKTHBA;

IIPUHUMATh L€ COBMECTHOM JAEATEIIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH JIEHCTBUSA MO €€ JOCTHUKEHHIO:
COCTABJISITh TUTAH JIEUCTBUM, paclpeiessTh pOiad C y4€TOM MHEHUN YYaCTHHKOB, OOCYXXIaTh PE3yJIbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa MU KaXJOTO yYacTHHKA KOMaHIbl B OOIIMH pe3yiabTarT Mo pa3paboTaHHBIM
KPUTEPUSIM;

MpeIIaraTb HOBBIE MMPOEKTHI, OLICHUBATh UJIEU C ITO3ULUHA HOBU3HBI, OPUTUHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHHE B PA3JIUYHBIX CHUTYyalldsIX, IPOSBISATH TBOPYECTBO U
BOOOpakeHUe, ObITh HMHUITUATUBHBIM.



PeryasiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1elCTBUA
Camoopranusanms:
CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATEIBHYIO JESATEIBHOCTh B 00MacTH (U3UKA U aCTPOHOMHUH, BBISBIATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaUH;
CaMOCTOATENIBHO COCTABJIATh IIAH PEUICHUS PAaCYETHBIX M KAa4ECTBEHHBIX 3aJad, IUIAH BBIIOJIHEHUS NPAKTHYECKON
paboThI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHUI;
JABATh OLICHKY HOBBIM CHUTYallHsIM;
pacuIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;
JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
COoCOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO JPYAMIMU B 007acTH (DU3UKH, MOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNbHbII U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTEJJIEKT:
JABaTh OLICHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEIISIM;
BJIa/IETh HABBIKAMU MTO3HABATENILHON PEIIEKCUU KaK OCO3HAHMS COBEPILIAEMBIX IEUCTBUI U MBICIUTENBHBIX MPOLECCOB,
MX PE3YJbTAaTOB U OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI peIeKCUH JIJIs OLEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATD PELLICHUS 10 UX CHUKECHUIO;
IIPUHAMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTAaTOB ACATEIBHOCTH;
OpPUHUMATh ce0sl, MOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;
NPUHUMATh MOTUBBI M apPTYMEHTBI APYTUX IIPU aHAIN3€ PE3YJIbTATOB IESITEIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
B npouecce noctumxkeHust TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBI IO (PU3MKE IJI YPOBHS CPEIHEro oOIIEero
o0Opa3oBaHus y 00y4arOIIMXCsl COBEPUIEHCTBYETCS SMOLIMOHATIBHBIM UHTEIUIEKT, MPeANnoaraoiuii copMUpPOBAHHOCTS:



CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh NOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHME, BUAETH HAIPABIICHUS
pa3BUTHSL COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIOYAOIIETO CaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE,
CIIOCOOHOCTB aJJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MTPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEIl MOTHBAlLIUM, BKJIIOYAIOLIEH CTPEMJICHHUE K JOCTHKEHUIO LIEJIU U YCIEXy, ONTUMHU3M, WHUIMATHUBHOCTD,
YMEHHE JIEUCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEH;

AMIIATUHM, BKJIIOYAIONIEH CHOCOOHOCTh TMOHMMATh AMOLMOHAIBHOE COCTOSIHUE [JPYrUX, YYUTBIBaTh €ro IpHu
OCYILIECTBIEHUH OOILEHNUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpauMBaTh OTHOIIECHUS C JPYTMMH JIFOJbMH, 3a00THUThCH,
NPOSIBIISATH UHTEPEC U pa3peliaTbh KOHPIUKTHI.

NHNPEAMETHBIE PE3YJIBTATHI

K koniy oOydenus B 10 ki1acce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX poJjib U MeCTO (Pu3uKu B (POPMUPOBAHMH COBPEMEHHON HAy4YHON KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOUN AEATEIIBHOCTH JIFOACH;

YUYUTBHIBATh TPaHUIIBl TPUMEHEHUS] U3YYEHHBIX (PU3MUECKUX MOJENICH: MaTepuaibHas TOYKA, UHEpLMAIbHAs CUCTEMa
oTcu€Ta, aOCOJIIOTHO TBEPIOE TENO, UJICANIbHBIA Tra3, MOJACIM CTPOCHMS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOUYCUHBIH
AIEKTPUUYECKUHN 3apsi/i PU pellieHnn PU3NUECKUX 3a]1ay;

pacnio3HaBath (hU3MUECKUE SIBICHHS (TIPOILECCH) W OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-
KUHETUYECKOW TEOPUM CTPOCHHS BELIECTBA W JJEKTPOJAMHAMHMKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIHUHENHOE
JBIDKEHHUE, CBOOOIHOE MaJICHUE TeJ, IBHKEHUE M0 OKPYKHOCTH, MHEPIUs, B3auMojielucTrue tei, auddysusi, 6poyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00BhEMaA TeJl MpU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHE, UCITAPECHUE, KOHJICHCALIUS], IUIABJICHUE, KPUCTAIUIN3ALINS, KATIEHUE, BJIAXKHOCTh BO3/1yXa, ITOBBILICHUE JaBIICHUS



rasa Ipu €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEKYy ITapaMeTpaMH COCTOSIHUS ra3a B U30IPOLECCAX, IIEKTPU3ALIMS
T€J, B3aUMOJECHCTBUE 3apsI0B;

OTHCHIBATh MEXaHUYECKOE JBUKECHHE, UCIONB3YS (PU3NUECKHe BETMYUHbBI: KOOPAUHATA, TyTh, IEPEMEIIEHIE, CKOPOCTb,
YCKOpEHHUE, Macca Tella, Cuja, UMITYJIbC Tejla, KUHETUYECKash dHEprus, MOTEHLMAJIbHAs SHEprus, MeXaHuuyeckas padora,
MEXAHUYECKash MOIIHOCTb; IPU ONHCAHUU IPABUWIBHO TPAaKTOBaTh (PU3MUYECKUN CMBICI MCIIONb3YyEMbIX BEIUYMH, WX
0003Ha4YEHHUS U €AMHULIBI, HAXOJUTH (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMHU BEJIUUYNHAMU;

ONKCHIBATh U3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUJIOBBIEC SIBJICHUS, UCIONb3YS (PU3NYECKHE BEITUYHMHBI: JABICHUE
ra3a, TEMIEpaTypa, CPEIHAs KUHETHUYECKas JHEPrusi XaOTHUYECKOTO JIBHJKEHHSI MOJIEKYJ, CPEIHEKBAJApaTUYHAs CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS BHeprus, paboTa rasza, KOAIPQPUIUEHT IOJE3HOTO IACHCTBHUS TEIIOBOTO
JABUTATENS; MPU ONUCAHUM TPABUIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI HCIHOJB3YEMBIX BEJIWYUH, MX OOO3HAUYECHUSA U
€AMHUIIBI, HAXOUTh (DOPMYJIbL, CBSI3bIBAIOIINE JAaHHYIO (PM3HYECKYIO BEIUUYHUHY C IPYTUMH BEJIMYMHAM;

ONMKCHIBATh HW3YYEHHBIE JIIEKTPUUECKHE CBOMCTBA BELIECTBA M JIIEKTPUYECKHUE SABJICHHS (IIPOLECCHI), HCIOJIb3YS
(¢u3nYecKue BEIMYUHBI: JJIEKTPUUECKUI 3apsll, AJIEKTPUYECKOE TO0JIe, HAMNPSHKEHHOCTh IMOJIS,, MOTEHLHAN, Pa3HOCTh
NOTEHLMAJIOB; NPU OMNKUCAHUU TMPABUWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIOJB3YEMbIX BEJIMYHMH, UX O0O3HAUEHUS U
€/IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMU BEIUYMHAMY;

aHAIM3UPOBaTh (PU3UUYECKUE MPOLIECCHl U ABJICHHS, UCHOb3Ys (PU3NYECKHE 3aKOHbI U MPUHIUIBL: 32aKOH BCEMUPHOIO
tarotenus, |, Il u 11l 3akonsl HetoTOHA, 3aKOH COXpaHEHUSI MEXAHUUYECKOW 3HEPTUH, 3aKOH COXPAHEHMS UMITYJIbCA, PUHLIUIT
CYNEpIIO3ULIMA CHWJI, IPUHLHWII PAaBHOIPABUS HWHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISPHO-KMHETHYECKYI0 TEOPHIO
CTPOEHMSI BEIIECTBA, FA30BbIE 3aAKOHBI, CBSI3b CPEeIHEN KMHETUYECKOW SHEPTrUHU TEIIOBOTO JABMKEHHUSI MOJIEKYIT C a0COJIFOTHOM
TEMIIEpaTypoOl, MEpPBbIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsna, 3akoH KysoHa, mpu 3Tom
pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHHWE W YCIOBHA (TpaHMLbI, 00JIacTH)
MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHUHILMIIBI JCHCTBHS MAaIlMH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUS HUX
0€301MacHOT0 UCIIOJIb30BAHUSI B TIOBCEAHEBHOM KU3HU;



BBINOJIHATh 3KCIEPUMEHTBI MO HCCIEN0BAHUIO (DU3MUECKUX SIBJICHUM M IMPOLECCOB C HCIOJIB30BAHUEM IPSIMBIX U
KOCBEHHBIX H3MEpPEHHH, mpu 3ToM (QOpMyIHpoBaTh MpobiieMy/3afady M TUIOTE3y YYEOHOTro SKCIIEpHUMEHTa, cOOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO0 000PYA0BaHUS, TPOBOJAUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIIATh MPSMbIE U KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIMYMH, NPU 3TOM BHIOMpATh ONTHUMAJIbHBIN CIOCOO
M3MEPEHMSI U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTEN U3MEPEHMUI;

UCCIIEZIOBATh 3aBHCUMOCTH MEXAY (PU3NYECKUMHU BEJIWYMHAMM C HUCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUN, MPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTaThl MOJYUYCHHON 3aBUCUMOCTH (PU3UUECKHUX BEIMYMH B BHJIE TaOIUI[ U
rpaduKoB, AeNaTh BBIBOJBI MO PE3YJIbTaTaM HCCIIEIOBAHNUS;

co0roaTh NpaBuiia 6€30MacHOroO Tpy/ia MpU MPOBEIECHUU UCCIEA0OBAHUN B paMKax y4e€OHOIO SKCIEpUMEHTa, y4eOHO-
UCCIIEIOBATEIbCKOM U IPOEKTHON JESITEIbHOCTH C HCIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOHCTB M J1a00OpaTOPHOTO
000py10BaHUSs;

pemarh pacy€THBIE 3a/1a4M C SIBHO 33JJaHHOW (M3UYECKON MOJETBIO, UCTIONB3Yys (PU3HUECKUe 3aKOHBI U MPUHIIUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3aJauyd BbIOMpAThb (PU3UYECKYIO MOJENb, BBIACHATh (PU3NYECKHE BEIUYUMHBI U (POPMYJIbI,
HEOoOXOauMble Al €€ pelleHusi, MPOBOJUTh Pacu€Tbl M OLEHUBATh PEATbHOCTh IOJIYYEHHOIO 3HA4YE€HUs (HU3HUECKOM
BEJIMYMHBI;

pelaTh Ka4eCTBEHHBIE 3aJaud: BHICTPAUBATH JIOTUYECKU HEMPOTHBOPECUMBYIO IEMOUYKY PACCYXKIACHH C OMOpOW Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHUS,;

UCIOJb30BaTh MpPU pEHICHUH Y4YeOHBIX 3aJlad COBPEMEHHble HWH(OPMALMOHHBIE TEXHOJOTUU [JJsl TIOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM M TNPEACTABICHUS y4eOHON M HaAyyHO-NOMYJSpHON MHGOpMaluU, MOJYyYECHHOW WH3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUHUCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpY>KaroIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO (PU3MKE B IMOBCEAHEBHOM XU3HU Il oOecriedeHuss Oe30MacHOCTHU IpHU
oOpallleHuu ¢ MpUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMH, Il COXPAHEHHSI 3JJ0POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
TOBEICHUS B OKPYKAKOIIEN CpelIe;



paboTaTh B IpyIIe C BBIMOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJEH, MIaHUPOBATh PabOTy TPYIIbI, PALMOHAIBHO
pacnpenensiaTh OOS3aHHOCTH W TUIAHUPOBATH NIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBATHO OIICHWBATh BKJIAT
KQKJIOTO U3 YYaCTHUKOB TPYIIHI B PEIICHUE PACCMAaTPUBAEMON TTPOOIIEMBI.

K xonity o0yuyenus: B 11 kiiacce npeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD
y 00y4aromuxcsi yMeHUi:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (PU3MKH B (POPMUPOBAHMM COBPEMEHHON HAy4YHON KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTMW, B TMPAKTUYECKOW MAEATEIBHOCTH JIOJIECH, ILEJIOCTHOCTh W E€IUHCTBO
(r3MYECcKO KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS W3YYEHHBIX (PU3WYECKUX MOJENICH: TOUYCHHBIA SJICKTPUUYCCKUN 3apsij, Jyd CBETa,
TOYEUHBIN UCTOYHUK CBETA, A/IepHAsi MOJIENb aTOMa, HYKJIOHHAs MOJICJIb aTOMHOTO Siipa MpH pelieHur (U3NIecKuX 3a1ady;

pacro3HaBath PU3NUECKUE SIBJICHUS (IIPOIIECChI) U OOBSICHATH UX HAa OCHOBE 3aKOHOB DJICKTPOJUHAMUKH U KBAHTOBOM
(U3UKKU: BIEKTpUYecKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, 3JICKTPOMArHUTHAs WHIYKIMS, JACHCTBHE MArHUTHOTO MOJsi HAa MPOBOJHUK C TOKOM W JBIOKYIIUWUCS 3aps,
ANIEKTPOMATHUTHBIE KOJIEOAHUST W BOJIHBI, TPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTpPaKEHHE, MPEIOMIICHUE,
uHTepbepeHus, audpakius U MoJsipu3alusl CBeTa, AuUcmepcus cBera, ¢oTodnekTpudeckuit 3¢ dekt (hoTodrddexr),
CBETOBO€ JIaBJICHHME, BO3HUKHOBEHHE JIMHEWUYATOro CIEKTpa aroMa BOJIOPOJia, €CTECTBEHHAas U HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMKCHIBATh N3YYCHHBIC CBOMCTBA BEIECTBA (DJICKTPUUECKUE, MATHUTHBIC, ONITUYECKUE, DTIEKTPUUECKYIO TTPOBOJUMOCTh
Pa3IUYHBIX CPEJ]) U AJIEKTPOMATHUTHBIC SBJICHHS (IIPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEJIMYMHBIL: DJIEKTPUUYCCKUN 3aps/l,
CUJIa TOKA, SJIEKTPUUECKOE HANPSIKEHUE, IEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, SJIEKTPOABIKYIIAS CUTIA,
paboTa TOKa, WHAYKIUS MAarHUTHOTO TmoJisg, cuia Awmmepa, cuia JlopeHna, HWHIYKTUBHOCTh KATYIIKH, DSHEPTHUs
AJIEKTPUYECKOTO M MArHUTHOTO TOJICH, NEPUOa M YacToTa KojeOaHuW B KojebaTeabHOM KOHTYpe, 3apsij U Cujia TOKa B
MPOIIECCEe TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHu#, (POKyCHOE PACCTOSTHUE W OMTHYECKasi CUJjla JIMH3BI, TP ONUCAaHUN
MPaBUJILHO TPAKTOBATh (PU3WYECKUI CMBICI MCTOIB3YEMBIX BEIMYHMH, X O003HAYCHUS W €AWHUIIBI, YKAa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMH BETUUNHAMU;



ONHCHIBATh M3YyYCHHBIC KBAaHTOBBIC SBICHUS MW TIPOIECCHI, HCHONB3YS (DHU3MYECKHE BEIWYUHBI: CKOPOCTh
AIEKTPOMATHUTHBIX BOJIH, JTMHA BOJHBI M YACTOTA CBETA, DHEPTHUS U UMITYJIbC (POTOHA, TIEPHO/T TTOJTypacTaaa, SHEPTHsI CBSA3H
aTOMHBIX S7IEp, TIPU OMHMCAHWH MPABWIHHO TPAKTOBATh (DM3MUECKUN CMBICI HCIIONB3YyEMbIX BEIWYWH, NX O0OO3HAYCHUS H
€IMHUILIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIMYUHAMH, BBIYUCIIATH
3HaueHNe PU3NICCKON BEITMYMHBI,

aHAIM3UPOBATh (PU3UYECKUE MPOIIECCHl U SIBJICHUS, UCTIONB3YS (PU3HMUECKUE 3aKOHBI U MPUHIIUIBL: 3aK0H OMa, 3aKOHBI
MOCIIEAOBATEIBPHOIO M MapajIeIbHOTO COEAMHEHHUS MPOBOJHMKOB, 3akoH Jxoyms—JIeHra, 3akoH 3IE€KTPOMAarHUTHON
WHIYKITAW, 3aKOH TPSMOJIMHEHHOTO pPACIpPOCTPAHCHHS CBETA, 3aKOHBI OTPAXEHUS CBETA, 3aKOHBI NMPEJIOMIICHUS CBETa,
ypaBHeHHUE DiHITelHHa 7151 HoTodPdeKTa, 3aKOH COXPAHEHUsI IHEPTUH, 3aKOH COXPAHEHUS MUMITYJIbCa, 3aKOH COXpaHEHHUs
AIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHUsI MacCOBOT'0 YMCIIa, MOCTYaThl bopa, 3aKOH pauoakTUBHOIO paciaja, pu TOM
pa3ianyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIpAKEHHWE W YCJIOBHUA (TpaHMIBI, 00JIacTH)
MIPUMEHUMOCTH,

OTIpeIeATh HAalPaBJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO TOJIsl TPOBOHUKA C TOKOM, CHUTBI AMIiepa v ciiibl JIopeHia,

CTPOUTH U OMHCHIBATh U300pAKEHUE, CO3/1aBAEMOE TNTIOCKUM 3€pKaJIOM, TOHKOM JIMH30M;

BBITIOJIHATHh JKCIEPUMEHTHI IO HMCCIIENOBAHUIO (PU3MUECKUX SBJICHHM M MPOIECCOB C HCMOIb30BAHUEM TMPSMBIX U
KOCBEHHBIX HW3MEPCHUIA: Tpu 3ToM (popMymnpoBaTh MpobieMy/3amady W THIIOTE3y Y4eOHOTO 3KCIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEIJIOKCHHOTO 000pYyI0BaHHUSI, POBOIUTH ONBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3UYECKUX BEIWYUH, MPU 3TOM BHIOMpATh ONMTUMAJIbHBINA CIOCOO
M3MEPEHUSI U UCTIOIh30BaTh U3BECTHBIE METO b OIIEHKH MOTPEUTHOCTEN N3MEpPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3MUYECKUX BEIMYUH C MCIOJIB30BAHUEM MPSAMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCUPOBATh PE3YNbTATHI TOJYUYCHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIVMYHMH B BUJC TAOIHIl U rpaduKOB, JIeTIaTh
BBIBOJIBI 1O pe3yJIbTaTaM HCCIICIOBAHMUS,

coOmro1aTh MpaBmiia 6€30MacHOro TPy/a MPU MPOBEICHUN UCCIIECOBAHUN B paMKaX y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-
MCCJIEIOBATENIbCKOM ¥ TIPOEKTHOW JIEATENbHOCTH C WCIOJIb30BAHMEM W3MEPUTEIBHBIX YCTPOWCTB M J1abOOpaTOPHOTO
000py10BaHUS;



pemaTh pacy€THbIC 33J]a4M C SIBHO 33JJaHHON (PU3MYECKON MOJENbI0, HCHOJb3Ys (DU3UUECKUE 3aKOHBI U MIPUHIUIIBI, HA
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BBIOMPATh (PU3UYECKYIO MOJECNb, BBIACIATh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOaMMBIC IS €€ pEIICHUs, MPOBOIUTH PACUEThl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHUS (DU3UICCKOU
BEJIUYHUHBL;

peniaTh KaueCTBEHHBIC 3aJlayM: BBICTPAUBATH JIOTMYECKHM HEMPOTHUBOPEUMBYIO IEMOYKY PACCYXKIECHUM C OMOpoil Ha
M3Y4YEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SIBIICHUS;

WCIOJB30BaTh IMPU pPEIICHUHM YYEOHBIX 3a7ad COBPEMEHHbIE HWH(OPMALIMOHHBIC TEXHOJOTUU [JIsi TIOMCKa,
CTPYKTYpPUPOBAHUSI, UHTEPIPETALMU U TPEACTaBICHUS y4eOHOW M Hay4YHO-TIOMYJSpHOW HHGOpMALUM, TOJYyYECHHOU H3
Pa3UYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIU3UPOBATH MOJTy4yaeMylo HH(pOpMaIIuio;

OOBSACHSTH MPUHIUIBI ACUCTBUS MAIIMH, PUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHUS MX 0€30MaCHOTO
WCIIOJIb30BaHUs B IOBCEHEBHOM KU3HU;

MPUBOJIUTh TPUMEPHI BKJIaJa POCCHUHCKUX M 3apyOeKHbIX YUEHBIX-(PU3MKOB B Pa3BUTUE HAyKU, B OOBICHCHUE
MIPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM KM3HM i oOecrieueHus O€30MacHOCTU TpHU
oOparieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHEHUS 3I0POBbS M COOTIOICHHS] HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B rpymlie C BBIMOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIeH, MIAHUPOBATh paOOTy TPYIIbI, pPalMOHATLHO
pacnpenensiaTh OOS3aHHOCTU W TUIAHUPOBATH JIEATEIBHOCTh B HECTAHJIAPTHBIX CUTYAIlUSX, aJIeKBATHO OIIEHWBATH BKJIAJ
KaXJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PaCCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 i
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 ngj;ﬁf;igroulé £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmmorexa [JOK

e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u MecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOUKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [JOK
yHep t ' P . https://m.edsoo.ru/ff0c3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TshxecTH. [lepBas kocMuueckas bubamorexa LOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoadduumeHnt tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/I)I:I)(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lneuo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemiectBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

IIpunnun nericrBus u KI1/I TerutoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubamorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘{eI([JKOM nonIe bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsHKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

ONEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTb. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
Konrtponbnas pabora no reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
ITocTosTHHBIE MATHUTEL X UX
1 B3aUMoOJercTBHE. MarHuTHOE IIOJIE. 1 bubnunoreka LIOK
BekTop MaruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarnuTHO€e 1oJjie TPOBOTHUKA C TOKOM.
2 OmnsIT OpcTena. BzauMmoneiicteue 1 buGnuorexa [IOK
P ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlabopaTtopHas paborta «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJISI KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.
4 JlabopaTopHas pabota «lccinemoBanue 1 1 bubnuorexa [JOK
N patop p a https://m.edsoo.ru/ff0c9acO
NEUCTBUS IOCTOSHHOIO MarHuTa Ha
pPaMKy ¢ TOKOM»
JleficTBHe MarHUTHOT'O MOJIS Ha
5 BIDK Cs 3apsDKEHHVIO 4acTH 1 bubnnorexa [JOK
A yumyto P yro - https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok
5 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1

MHIYKIMH. 3aKOH JIEKTPOMAarHUTHON
nHaykunn Gapanes



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

Jlaboparopuas padota «Vccienoanue
SABJICHU S BHGKTpOMaFHHTHOﬁ

WHIYKIUW

bu6nmoreka IIOK
https://m.edsoo.ru/ff0cal50

10

11

NuaykTuBHOCTH. SIBIICHUE
camounaykiuu. 3J1C caMOMHIyKIIUU.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

KonrponbHas pabota no reme
«MarautHoe nojue. DJIeKTpOMarHuTHas
WHAYKIHS

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
lMapmonnueckue konedaHus.
VYpaBHEHHE rapMOHHYECKHUX
konebanuil. [IpeBparienne s3Hepruu

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHMOCTH TIEPHO0/1a MAJTBIX
KoJieOaHU# Tpy3a HAa HUTH OT JTUHBI
HUTHU U MacChl TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KojeOaHus B

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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UAeaIbHOM KoJieOaTeTbHOM KOHTYpE.
AHasiorust M1y MEXaHUYeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

15

16

17

18

19

20

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPI'UU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
KoseOanus

[lepemennsbiii Tok. CHHYCOMIANBHBIN
nepeMeHHbII TOK. MOITHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [Ipoussozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa INepeMEHHOr0 TOKa, JTMHUN
JJIEKTpoIepesady

DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE IEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
3JIEKTPOIHEPIUH B IIOBCEAHEBHOMN

bu6nmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbd34

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
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https://m.edsoo.ru/ff0cc324

KHU3HU

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

bu6nmorexa [IOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunplie ¥ MPOIOJIEHEBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bromiorexa LIOK
p ' https://m.edsoo.ru/ffOccfe
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeJNeBUICHNA. Pa3BuTHE CPEACTB CBA3H.
Pannonokanus
o5 Konrtponsnas pabdora «Konebanus u bubmuoteka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEHNe
26 CBETa B OIHOPOJHOM cpene. ToueuHblit bubmxorexa LTOK
AHOPOR pene. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgera. [locTpoenune n3o0paxkeHuii B bubmorexa LOK
’ P p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHbIit buomorexa LIOK
yIp P - Hpedt https://m.edsoo.ru/ff0cd7f6
YTOJI TIOJTHOTO BHYTPEHHETO OTPaKEHUS
29 JlaGopatopnas pabora «3mepenue bubmuorexa [IOK

TMOKa3aTeiId MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cd350
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Jlunssl. [TocTpoenue n3obpaxxeHuil B

bu6nmoreka IIOK

30 nuH3e. PopMyIia TOHKOH JTHH3HI.
PMY. https://m.edsoo.ru/ffOcddle
VYBenu4eHue JIUH3bI
31 JlaboparopHas pabdorta «/ccnenoBanue
CBOMCTB M300paKEHUN B IMH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopHast
pabora «HabmroaeHue nucrnepceun
CBETa»
33 Wutepdepennus cera. Audpaxius Bbu6mmoteka [IOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [JOK
CIELMaJIbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameJieHne BpEeMEHH B COKpaIlieHne bubmiorexa LOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON
38 gacThlbl. CBSA3b MACCHI C YHEPTUEH H bubmorexa HOK
) P https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
39 KonrponbHas padora «OnTHKa. bubmuoteka [IOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI CIELIMATIBHON Teopuun
OTHOCHUTEIIbHOCTI

®otonsl. Dopmyna [Inanka. Jueprus u

https://m.edsoo.ru/ffOcf6f0

bu6nmorexa [IOK

40 HUMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAaHUE BuGmorexa LIOK

4 g:zzz;bizma' Omprrer A. T https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHUE

42 aﬁHMTGIgI)Ha Imqs)lq)q)OToatb(;@)eKTa. E;IS;_I/I//I;T:;(;?S/I; 00156
«Kpacnas rpanuna» Gporosdpexra T '
Hasnenue ceera. Onwitsl [1. H. BuGmmorexa LIOK

43 Jlebenera. Xumuueckoe ericTBHE
cBeTa https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpoucTsa u

44 MPaKTUYECKOe TPUMEHEHHE:
(dhoTodeMeHT, (HOTOIATUYNK, COTHEUHAS
Oatapest, CBeTOINO/I

45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OTBITE BuGmiorexa LIOK

46 Pezepdopaa mo paccessHUIO 0-9aCTHII.
ITnaneTapHas Mogems aToMa https://m.edsoo.ru/ff0d091a

bubnuotexa [JOK
41 Hocrynatet bopa https://m.edsogru/fdeOafa
48 N3nydyenue u normiomenrue GoToHOB but6mmorexa [IOK

[IPH TIEPEXO0Jie aTOMa C OJTHOTO YPOBHS

https://m.edsoo.ru/ff0d0afa
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49

50

SHEPIuM Ha Apyrou. Buasl criekTpos

BonHoBEIe cBoiicTBa yacTull. BoaHEI fe
bpoiina. KopnyckynsipHO-BOJIHOBO#
nyanu3M. CIOHTaHHOE U BBIHY)KJICHHOE
U3JIy4eHUE

OTKpbITHE paInOaKTUBHOCTU. OTBITHI

Pesepdopna no onpenenenuto cocraBa
PaZAMOAaKTUBHOTO U3TYYCHUS

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. Bnusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. I'aMmma-u3inydeHue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B Si7pe.
SAnepHsle peakuuu. S nepHbI peakTop.
[TpoGnemsl, MepCreKTUBEI,
JKOJIOTUYECKHE ACIIEKTHI A1EPHOMI
JHEPreTUKU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErucTpanmu JIEMEHTAPHBIX YACTHII.
Kpyrieiii cton «®yHnameHTanbHble
B3auMoJecTBUA. EMMHCTBO
(bu3MUecKOil KapTUHBI MUPAY

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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55

Bun 38é3nnoro neba. Co3sesnus,
HpKI/Ie 3Bé3I[bI, IIJIaHCTHhI, UX BUAUMOC
nBrokenne. ConHeyHas cucreMa

56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun CosHua U 3BE3]1

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI ITTAaBHOM
nocieoBaTeabHOCTH. BHyTpeHHee
cTpoenue 3BE31. CoBpeMeHHbIe
MIPEACTABJICHUS O MIPOUCXOKICHUU 1
sBotoniu CoJHIa U 3BE3]

Muneunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
lNanaktuke. I'anmaktuky. YEpHbIE IBIPHI
B SIIpAX rajakTHK

Bcenennas. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa.
PennkroBoe usnyuenue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3IUKU»

O6o06maromuit ypok. Ponb ¢puzuku u
aACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATHUYECKOH chepax NesaTeTbHOCTH
YyeJIoBeKa




63

O6o6maromuii ypok. Pois u Mmecto
(U3MKK ¥ ACTPOHOMHUH B COBPEMEHHOM
Hay4HOU KapTHHE MHPa

64

65

66

O6o0maromuii ypok. Poib
(busnueckoit Teopun B GOpMUPOBAHUH
MPEJICTABICHUH O PU3NUYCCKON KapTUHE
Mupa

O6o6maromuii ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O IPUPOIC

PesepBHbIil ypok. MaruutHoe noie.
DneKTpoMarHuTHasi MHAYKLHS

67

PesepBubIil ypok. Ontuka. OCHOBBI
CHeluaIbHON TEOpUHn
OTHOCUTEITbHOCTH

68

Pesepnsiii ypok. KBantoBas dusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKH

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME
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