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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeOHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOM mporpammel, mpenctaBieHHabix B DPI'OC COO, a Ttakke ¢ yd4éroM
benepanbHOl pabodell MporpaMMbl BOCIIHTAaHMS M KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Denepanuu,
peayIn3yIoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOU KapTuUHBI Mupa oOydatomuxcst 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoTBETCTBYET
tpeboBanusM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaJU3alMU MEXKIPEAMETHBIX
CBsA3€M (U3MKUM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1IeIM U3ydyeHUs (U3UKH Ha YPOBHE CpEHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UMKMU: JIMYHOCTHBIE, MeTalpeIMETHbIE, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® [IJIaHUpPYyEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «du3nkay 1o rogaM o0ydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpA3YIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IMOJIY4YEHHsS] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpoBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METOJ MO3HAHUS MTPU BBITIOJHEHUH UMH Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy Kkypca (pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0KEH Psij UIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepuan Kypca (pusuku o0beTuHEH BOKPYT
¢u3nueckux Teopuil. Bexymum B Kypce sBusercs (OpMHUpPOBAHHE MPEACTaBICHUHA O
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHIMana Gpu3nyeckoi HayKu, OCMBICIEHUE CBA3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU U 3KOJIOI'MYECKMMHU IIPOOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraet 3HakOMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MTPUPOOTNIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha yYpOBHE CpeaHero oOmero ooOpa3oBaHHUs
ABIISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, poyid (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULaX NPUMCHUMOCTHU TCOprI, 11 OIIKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUW U TIPOLIECCOB).

CuCTeMHO-IeITETLHOCTHBIN MOJIX0/1 B Kypce (PU3UKH peamn3yercs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON NeSITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO KCHOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H
a00OpaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke OOBeAMHEHBI B OOUIUMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMBIX JJid KOHTPOJIA M OLCHKHU, OCYHICCTBIIACTCA YYaCTHHKAMH 06p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEH MIaHUPOBaHUsI U OCHaleHUs kaOuHera ¢usuku. [lpu s3Tom
obOecnieunBaeTcs OBJIaJIeHHE OOyJalOUIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHBIE H3MEpEHUS,
HUCcCJIe10BaHUuA 3aBHCHMOCTEHN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MMPEATOKCHHBIX TUIIOTE3.

Bonrmoe BHMManne YACACTCA PCHICHUTIO paC‘—IéTHI)IX 1 KAQYCCTBCHHBIX 3a/ad4. HpI/I 3TOM
IUTsl pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a9 C SIBHO 3aJlaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIONINE TPUMEHSTh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
Kypca, TaKk U UHTErpUpys 3HaAHUS U3 Pa3HbIX pa3nenoB. JJisi KaYeCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIIAIOTCA 3aJaHUsl Ha OOBSACHEHHE TMPOTEKaHUsS (U3MUECKUX SBJICHUH U TPOILIECCOB B
OKpYXarolen >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO Kk MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3KMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIIOJHEHUS YKa3aHHBIX
B 1mporpamMMe Mo GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.

JlemoHcTpalmoHHOEe 000pynoBaHue (OpMHpPYeTCs B COOTBETCTBUM C IPHUHILUIIOM
MUHUMAaJbHON OCTATOYHOCTH U 00OecrednBaeT MOCTAaHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHS HM3y4aeMbIX SBJICHHI M IPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe oOopymoBaHUE ISl YUYEHMYECKHX MPAKTUYECKHUX paboT dopmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIOJIh30BaHUHM AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LIU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH ENSIMU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opmupoBanue HHTEpeca W CTpeMJICHHS OOYy4alONIMXCSd K HAyYHOMY H3YUEHHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTYalIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHUH O HAydHOM METOJle TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(bopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa W3YueHHs] OCHOB CTPOCHUS
MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHue yMEHHI OOBSICHATH SBJICHHS C UCIIOJIb30BaHUEM (PM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeIbCTB;

(dbopMupoBaHHe NMPEJCTABICHUNA O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuX Ieneil oOecreumBaeTcs PEIICHHEM CIEeIYIONINX 3alad B Ipolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0miero o0pa3oBaHus:

nprOOpEeTeHNE CHCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJICKYJSIPHYIO (PH3HKY, JIEKTPOAUNHAMUKY, KBAHTOBYIO
(U3KKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TMPUMEHSATH TEOPETUYECKUE 3HAHUS Ui OOBICHEHUS
(bU3UYeCKUX SBICHUM B TPUPOJIE U JJs1 TPUHATUS TPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOMN JKU3HH;

OCBOEHHE CIOCOOOB pEIIeHUs] pa3iMuYHBIX 3a4ad C SBHO 33JaHHON (QU3NYecKOn
MOJENbI0, 3a/ay, TOJpa3yMEBaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JICHCTBUS TEXHUYECKUX YCTPOWUCTB WU
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEay;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  HUHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIyYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usmku (6a30BBI YpOBEHb) HAa YpOBHE CpeAHEro oOmiero oOpa3oBaHHS
otBoauTcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o pu3uKe NepedeHb JTa00paTOPHBIX M MPAKTHYECKUX PadoOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYHTENb JeJIaeT BBIOOp MpOBEACHUs 1abOpaTOpHBIX padoT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatONIXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 NO3HAHUSA
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUs OKpyxarouiero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Pusnveckue
3aKOHBI U TeOpUH. | paHHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIIIT COOTBETCTBUSI.
Ponmp m mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE ATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKEHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. CIIOKEeHHE MEePEeMEIeHUA 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHUE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMELICHUSI MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxeHue. [[BkeHWe MaTepUaIbHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckre yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETP, JABUKEHHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIETICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  NYTAMH, TNPONACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENbHbIE pPaBHbIE MPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUkKEHUS MIAPUKA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIeHHOTO TOPHU3OHTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocurenbHOCTH ['anuies. [lepsoiid 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcUYéra.



Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hprotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepragbHbIX TOUEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumument tpenus. Cuiia cCOpoTUBICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTH WJIH Ta3e.

[locTynarenbHo€e U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOIO TENA.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaieHus. lliedo cuibl. YcinoBusi paBHOBecHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

YcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasrie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHs TBEPIOTO TeJa, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3akonbl cOXpaHeHUus 6 MEXAHUKE

Nmmynsc MatepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprus matepuaibHOW TOukd. Teopema 00 M3MEHEHHMM KHHETUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnransHas 3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble W HENMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH SHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJIIPHO-KMHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBwkenue. Juddysms. Xapakrep HBMKEHHS € B3aUMOJICHCTBUS YaCTHUIL
BelmiecTBa. MoJielM CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Lenbcus.

Mogens uaeansHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KHHETHYECKON TEopUun
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIiepaTypa Kak Mepa CpeAHel KHHETHYECKOW JHEepruu
TEeIUIOBOTO JABWKEHWS dvactui rasza. [llkama temnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [JanproHa. M3omponecchl B UAEAaTLHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BeIIecTBa. | paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, uzobapa.

TexHudeckune ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu  MOIEKYI
OPraHM4eCKUX COCTMHECHUH.

OmnbITel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3AUMOICHCTBHUSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UJICATBHOIO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHH 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonndyecTBo TerioTsl U pabota. BHyTpeHHsIs SHEprUusi 0JJHOATOMHOTO
uJeanbHOTO ra3a. Buael Temonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JIelIbHAas
TEII0EMKOCTD BellecTBa. KoJiMuecTBO TEIIOTHI MPpHU TEIUIoNepeaaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpuMmeHeHue
MIEPBOTO 3aKOHA TEPMOIUHAMHKH K H3ompoIieccaM. [ padudeckas nHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoarnHaMuku. HeoOpaTuMoCTs MpOIIECCOB B MPUPO/IE.

TennoBsie MamuHbl. [IpuHIUTIBL AeiicTBUS TeMIOBBIX MamiuH. [IpeoOpa3oBanus SHEPTUHU B
TeruIoBbIX MamuHax. Koaddumuent noneznoro aeiicteusi TeruoBoil mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JIBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJIOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruW Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >(upa B JaTyHHOU TpyOKe MyTéM
TpeHusi (BUICOAEMOHCTpAIIH).

W3menenne BHyTpeHHEN aHepruu (TemrepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT 10 aMabaTHOMY PAaCHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu nmapoBo#t TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEIISI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u koHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BJIAXXHOCTh BO3ayxa. HackleHHbIN nap. YaenbpHas TerioTa mapooOpa3oBaHuUs.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOIIHUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. VY aenpHas
TeruioTa riasyeHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHudeckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHH TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenve npu moHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus ¥ MIaBiIeHHs KPUCTAITMUECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa BuIa 3IEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUTEKTPUKH U MOJTYPOBOAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue  3apsinoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKH  3aps.
Onektpuyeckoe mnoJe. Hampsx€HHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHNYM HanpsHKEHHOCTU JEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousd.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY U AMDIEKTPUKH B AJIEKTPOCTATUYECKOM T0JI€. Jn3nexkTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHpeHcarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsKEHHOI0 KOHJEHCcaTopa.

TexHuyeckue yCcTpOWCTBA M IMPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHIACHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 1eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DOneKTpUYecKuil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO ToKa. VMcToOUuHMKM TOKa.
Cuna Toxka. [IocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa a5 ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoE COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jkoyns—JleHnia. MOIHOCTB AIEKTPHUYECKOTO TOKA.

DNeKTPOABMKYIIasi CHJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA ToKa. 3akoH OMa Jist
MOJTHOM (3aMKHYTOM) deKTprieckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temmneparypbl. CBepXIpOBOIUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiicTBa p—n-niepexoa. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpAaX MW pacIulaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DIIEKTPUYECKHUI TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MosHus.
[Ina3ma.

Texuuueckne ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HCTOYHHMKH TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbl, TEPMOMETP COINPOTUBJICHUS, BAKYyMHBIH THOJ, TEPMUCTOPbI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuaa.

CMmenianHO€ COeTMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue 3MeKTPOoABIXKYIIEH cuibl. KopoTkoe 3amblkaHHE TajibBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue SIeKTpOABMAKYIIEH CHJIBI HUCTOYHMKA TOKA U €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISCTCA C y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpauu 1 TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
SBJICHUE, HAYYHBIH (akT, THmoTe3a, (u3nyeckas BETUMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMbl YypaBHEHHMW, JHWHEWHas ¢GyHKous, mapabona,
runep0oIia, uX rpaduKN U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHI W WX MPOCKIHH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHUE B KUBOU npupoze, nuddysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJIUTHIECKAS TUCCOLIUAIINS, TaThbBaHUKA.

T'eoepaghus: BIAXHOCTH BO3IIyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHNe IBMKEHHUH C MCIIOJF30BAaHUEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIIMITHUKYH, WCIOJh30BaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W Jpyrue), JABUTATENb BHYTPEHHEro CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHaJIOB, B TOM YHCIIE
HAaHOMATEpUAJIOB, U  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TMpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pa3znea 4. diiekTpoauHAMHKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[locrosiHHble MarHWThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marauTtHOM nHAYKUMU. [I[puHIMO Cyniepno3uiMy MarHUTHBIX NoJiel. JIMHUKM MarHuTHOM
nHAyKuuu. KapTuHa TuHUN MarHUTHOM MHIYKIIUU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JMHMNA MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaencTere NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ Moaydb M HampaBieHHe. JIBWKEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. PaboTa cuiel Jlopenia.

SBneHue HIEKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYILAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Papajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJa WHAYKIUU B IPOBOJAHHUKE,
JBIKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKINH. DJIEKTPOBIKYILAS CHJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuuecknue YCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SBneHue HNEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIIKYILECH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHUS] MAarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiIeHUS IEKTPOMArHUTHOM MHIYKIINU.

Pa3nen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomazHumHvle KOae0anus

KonebarenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMoHHMUYecKHe
konebanus. Ilepwon, wactora, ammumtyna u  ¢asza koneOanuil. [IpyXWHHBIM MasTHHK.
MareMaTtuuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuil. [IpeBpamenue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 53JIEKTPOMarHUTHBIE KOJeOaHUS B HACATHHOM
KoJeOaTeIbHOM KOHType. AHAJIOTUS MEXIy MEXaHWYeCKUMH U DIIEKTPOMarHUTHBIMU
kosnebanusaMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHsS SHEPTUU B UACATHLHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXIEHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CHHYCOMAATBHBIN MEPEeMEHHBINH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAYEHUE CUITBI TOKA M HAMIPSHKCHHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTPeOICHUE DIEKTPUUECKON SHEPTUH.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

TexHuueckre YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasiTHUK).

HabGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeNbHOM COEIUHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJEHCATopa.

Mogernb TUHUM 3IEKTPOIIepeIaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnegoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJ€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue TmepeMEHHOTO TOKa B 1€MW U3 MOCIEAOBATEIIBHO COSAMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHUs
u JyuHa BOJMHBL. [lomepeuHble W TpoaoJibHBIE BOJHBL. MHTepdepenuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS HM3JyYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanms BekTopoB E, B, V B anexrpomarautHOi BoiHEe. CBONCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHne, ToJisgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIkama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHUHKIBI pairOCBS3U U TeNEBUACHUS. Pagronokanusi.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHnueckre yCTpOWCTBa M NPAKTUYECKOE NMPUMEHEHME: MY3bIKaJbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIULHHE, pajap, PaguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPAaHEHUE TOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomieecs Teino kak HICTOYHHK 3BYKa.

Habmonenue oTpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu u qudpakiiii MEXaHHUECKHUX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenue cBsI3M T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYAOH U YacTOTOM
KoJIeOaHUH.

UccnegoBanue  CBOWMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyua cBera. ToyeyHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€HU B IIOCKOM
3epKaJe.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHHS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbId Yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CoxxHbIi cocTaB 6enoro ceera. L[Ber.



CoOuparomue W paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pPACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOM JIMH3BL. Y BEIUYCHUE, TaBAEMOE JIMH301.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmus  cera. JudpakunonHas pemérka. YcaoBHE HaOMIOJACHUS TJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M TPAKTHYECKOE MPUMEHEHWEe: OYKM, JIyna, (QoToarrmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, Iu(pakirmoHHAs
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsiMonHeiHOE pacmpocTpaHeHUe, OTPAKEHHE U MpelomyieHHe cBera. OnTudecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTIA.

HaGmronenue nnrepdepeHium crera.

Ha6nronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue nokasaresns MpesoMIIeHUs CTEKIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmonenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHMH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTU: WHBAapUaHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMITYJbC PEISITUBUCTCKON YaCTHULIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTHUIIbl. DHEPrUsl OKOSI.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmol K6aHMO60OU ONMUKU
®otonbl. Gopmyna Ilnanka cBsi3u sHepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitet A. I. CroneroBa. 3akoHBI
¢dororpdexra. YpapHenue DitHmTeitHa 15 poroaddexra. «KpacHas rpanuna» gorospdexra.
JlaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEHCTBUE CBETA.



TexHuueckre yCTPOWCTBA M IMPAKTHUYECKOE MpPUMEHEHHe: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IIMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.
Ceeroauo.
Counneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozenb aroma. [loctynarel bopa. M3nydenue u norsouieHrne (poTOHOB MPHU NEPEXOJE aToMa C
OJIHOTO YpOBHSI BSHepruu Ha Apyro. Buasl crnekrpoB. CHekTp ypoBHEH 3Heprud aroma
BOJIOPOJA.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KopmyckyasipHO-BOJIHOBOW Tyainu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIM aHaJIN3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoenue nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol
HaGnronenue nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKAa3bIBAIOUIUE  CII0OKHOCTH CTPOEHHS  sjpa. OTtkpeiTHE
paanoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa paJioakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMma-u3iaydeHus. BnusHue paguoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsia sapa. MaccoBoe unciio sajapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIM U MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaauoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sape. Snepubie cuiibl. Jledekt maccsl sipa.
SAnepublie peakuuu. Jlenenve u cuHTe3 sSaep.
SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKHU. DKOJOTUYECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 161 HAOMIOAECHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoi KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYnK MOHM3UPYIOUIUX YACTHUII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTull (0 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U aCTPOPU3NKHU



Oranbel pa3BuTus  acTpoHoMuu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3nH0r0 HebGa. Co3Be3nus, spkue 3BE3/bI, IUTAHETHI, X BUAUMOE JBIKEHHE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3J TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTambl KU3HU 3BE3L.

Muieunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxkenue Connua B ['anakrtuxe. Tumsl
rayiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramakrtuk. Teopus
Bonbiioro B3peiBa. PennkroBoe n3nmydeHue.

MacrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
VI OTIpeJieNIeHUs MOJI0KEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u sipkue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, minaner, Mieunoro [lyru.

Oo6o01maruiee NoOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHONW |
THUYECKOM cdepax IesATeNbHOCTH 4YeJNOBEKa, pojib W MecTo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpa, pPOJb (Qu3nueckod Teopud B (POpPMHUPOBAHUH
MPEACTABICHUHN 0 (U3NUECKONW KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTaBICHHI 0 IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMM MaTeMaTUKH, OHOJIOTUH, XUMHUH,
reorpauu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle nowsamusi, CBS3aHHbIE C HU3YYCHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE, MOJEIb, H3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOIHBIC 3JEMEHTAPHBIX (YHKIIMIA,
MIPU3HAKU T0I00US TPEYTOJILHUKOB, OMPEIEICHNE TUIOIIA/IU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snekrpuyeckue SBICHUS B XKUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM TPUPOJE, ONTUYECKHE SIBICHUS B JKUBOW NPUPOJE, ACUCTBUE paJWAllMM HA JKUBBIE
OpraHu3MBl.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaUINYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CTIEKTPAIbHBIN aHaIN3.

l'eocpaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX Py, GoTochEMKA 3eMHON
MIOBEPXHOCTHU, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM HIIEKTPOIIEPENay, T€HEPATOP IMEPEMEHHOIO TOKA, 3JICKTPOJBUIATED,
WHAYKIIMOHHAS [e4b, pajzap, paJAuoONpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA INTPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHMUA

OcBoenune yueOHOTO TpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX H IMPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YIHTATOB.

JJUYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMIHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPCHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE PeaTU3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh TPAKIAHCKOW TO3WIMH  OOYYarOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATCIIBHOCTh B HMHTEpECcax TpakJIaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEILHON OpraHU3alliu;

YMEHUE B3aMMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBUHU C HUX
(GYHKIUSIMHU ¥ HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSAM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEJACHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTHUPYICH
Ha MOPaTbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JESITENLHOCTH YY4EHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4) 3cTeTHYeCcKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
¢buznueckoit HayKe;

5) TPyA0OBOI0 BOCIINTAHMSA:

WHTEpEeC K pa3iaudHbiM cdepaM TpodecCHOHATHHOW JEeSITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (UM3MKOW W TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymieit
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B oOnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PK0JIOrNYE€CKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh DKOJIOTUYECKOW KYIBTYPhI, OCO3HAHHE TIJIOOATBFHOTO XapakTepa
IKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMSA
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIUpeHHe OMbITa JAEATEIbHOCTH SKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (PU3UKE;

7) 1eHHOCTH HAYYHOI' 0 O3HAHMSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOIECCe W3ydeHHs (prU3HKH
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIIbHOCTh UHANBUIYyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (POPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaThIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATBHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IEISIM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATH PAOOTy B YCJIOBHSIX PEATBHOTO, BHPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HECHHBIX MPOOJIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHITHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO H TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIAQJICTh BHUJAMH JICATCIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHWS, €r0 HMHTEPIPETALUH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIJIBUTATh
TUIOTEe3y €€ pelIeHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUHU,
3aJIaBaTh apaMeTPbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peIIeHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTENbHOU NEATEIHHOCTH, B
TOM YHCTIEe IPU U3ydEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS IO (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTAaTh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE OAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanueii:

BJIQJIETh HaBBIKAMHU IOJTydeHUs MH(POpMALUN (HU3NIECKOTO COACP)KAHHUS U3 HCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUU PAa3THYHBIX BUJOB U (OPM MPE/ICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POPMALIHH;

HCI0JIb30BAaTh CpeAcTBa HH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUMH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/1ad C COONIO/IEHuEM
TpeOOBaHU PTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJCPKAHUS B pa3MYHBIX QdopMmarax ¢ y4EToMm
Ha3HaueHWs WHQoOpManMW U LENEeBOM ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIpPEJICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH OOIIEHNE HAa YPOKaxX (PU3UKU U BO BHE-YPOUHOU EATEIbHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTHYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON paOOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHA KOJIJICKTHBA;

NMPUHUMATh IIeJIM COBMECTHON JESATEIHHOCTH, OPraHW30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHUCTBUHM, pACIPENENATh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh Pe3yabTaThl COBMECTHOU pabOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YYaCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHW HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOMU 3HAYMMOCTH;

OCYIIECTBJISATh TMO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYaIHX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIe 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (QPU3UKU U
aACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTECHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEANIOUYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CHocoOCTBOBAaTh (HOPMHUPOBAHWIO U TPOSBICHUIO JOPYIULIUU B 0O0NACTH (U3UKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:



JaBaTh OIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBLHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

BIIQICTh HABBIKAMU MMO3HABATEIHHOU peIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN
Y MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

HCII0JIb30BaTh IPUEMBI pe(DIICKCHU IS OLICHKH CUTYaIliH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATH PUCKU U CBOCBPEMEHHO TPUHUMATh PEIICHHS 110 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPUHUMATD €051, MOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIHUOKH.

B npouiecce mocTiXeHHS TMUHOCTHBIX PE3YJIHTAaTOB OCBOCHUSI TIPOTPAMMBI 10 (DU3UKE IS
YPOBHSI CpellHero ooiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS SMOIIMOHATHHBIN
WHTEJUICKT, IPEANOIararomi cpoOpMUPOBAHHOCTD:

CaMOCO3HAHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B ceOe;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMeHHUEe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CINOCOOHOCTH aJaNTHPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHUIO eI U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTH, YMEHHUE JCHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

OMIIaTUH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHMMATh SMOIMOHAIBHOE COCTOSIHHUE APYTHX,
YUUTBIBATh €T0 MPHU OCYIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOHQIUKTHL

MHNPEIMETHBIE PE3YJIbTATbBI

K xoniy oOyuenust B 10 kiacce npeaMeTHble pe3ylbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCA YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTUMH, B MPAKTUUYECKON
NesITeNIbHOCTH JIIOZICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHS HW3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUEHHBIN DIEKTPUUYECKHUI 3apsii MPHU pElIeHUU
buznueckux 3aaad;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (MPOIECCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MABIKEHHE, CBOOOTHOE TMajJeHHe Ted,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(oxyaXkieHnn), TEeTJIOBOE paBHOBECHE, HCIIapEeHNe, KOHACHCAIUs, TNIaBIIeHUE, KPUCTAIIITU3aIHs,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUWE JABJIEHUS Ira3a MpPU €ro HarpeBaHUU B 3aKPHITOM
COCyJe, CBS3b MEXAY MapaMeTpamMu COCTOSHMS ra3a B H30IpOlieccax, JJIEKTpU3alus Ted,
B3aUMO/ICIICTBUE 3apAJIOB;



OTNMCBHIBATH MEXAaHMUYECKOE JBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEITUYMHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYeCKass MOIIHOCTh; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYEHHSI ¥ €JMHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIHYHHY
C IpYrUMU BEIMYNHAMU;

ONKCHIBATh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas DSHEprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpEJHEKBaJApaTUyHasi CKOPOCTb MOJEKYJI, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KOI(GQHUIHMEHT MOJIE3HOTO JEHCTBHUS TEIIOBOTO
JBUTATENS; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMbBIX BEIMUUH,
uX 0003HAYeHUS M EIUHUIBI, HAXOAWUTh (OPMYIbI, CBS3bIBAIOIIME JaHHYI0 (PU3NYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBAaTh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMall, Pa3HOCTh MOTEHLHUAJIOB; TpHU ONHUCAHUU TPABUIHHO
TpakTOoBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOLIECCHl U SBJICHUSA, UCHONB3YS (U3NYECKHUE 3aKOHBI U
MPUHLHAIBL: 3aKOH BceMupHOro tarorenus, I, II u III 3akonsl HproTOHa, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXpAaHEHUS MUMITYJIbCca, IPUHLHUI CYNEePIIO3UIINU CUII, TIPUHIUIT
PaBHONPABHs MHEPLUHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHUYECKOW HHEPIMH TEIUIOBOTO JIBHYKEHMS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
ANIEKTPUYECKOr0 3apsijaa, 3akoH KynoHa, mpu 3TOM pas3nuyarh CIOBECHYIO (DOPMYIMPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOEe BbIPaKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBUSI MaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh ycloBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM KHU3HH;

BBITMOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUYECKUX SIBIEHUN M TNPOLIECCOB C
UCIOJb30BAHUEM IMPSMBIX M  KOCBEHHBIX H3MEpPEHUH, mpu 3ToM  (GOpMYJIUpOBAThH
npobiemy/3agayy M TUIOTE3y Y4eOHOrO  AKCIEpUMEHTa, COOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUS, IPOBOAUTH OIBIT U (POPMYIMPOBATH BBIBOJIBI,

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUs (PU3MUYECKHX BEJIUYMH, I[PU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHS M HUCHOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIMYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpPU 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (HUKCHPOBATH pPE3YJIbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€1aTh BBIBObI
10 pe3yJIbTaTaM MCCIEI0BAHMUS,

coOmoaTk MpaBuia O€30MACHOrO TpyJda NpHU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTH C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTOpHOTO 000PYAOBaAHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBIL, HA OCHOBE aHAJIW3a YCJIOBHUS 3a/1a4i BBIOMPATh (PU3NYECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (GOPMYINbI, HEOOXOAMMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUEThl M OLIEHUBATh PEATbHOCTH MOJyYEeHHOTO 3HauUeHUs (PU3MYECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEMOUYKY
paccyXJeHU C ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS,

UCIONB30BaTh MPHU pEIICHHMH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTMM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOU u
HAYYHO-TIONMYJISIPHOW WH(pOPMALMHU, TOJYYCHHOW W3 Pa3TUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH HPUMEpPHI BKJIAJA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUYECKHWE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKU3HU IS
obecrieyeHns O€30MaCHOCTH MPH 0OpALEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPaHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIE C BHITOJHEHUEM Pa3IMUHBIX COLIMATIBHBIX pOJIEH, IUTAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIBHO pacHpenessaTh OOf3aHHOCTH U IUJIaHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYAaCTHUKOB TpYIIIbI B
pelIeHre paccMaTpUBAaEMON MPOOIIEMBI.

K xonmy obyuenust B 11 kiacce npeaMeTHble pe3ylbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MHUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJOTHM, B NMPAKTHYECKOU
NEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
EKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJEpHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO siipa NPpH pelieHNH GU3NIECKUX 3a1a4;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
NIEKTPOJVHAMUKN U KBAaHTOBOW (DU3MKH: 3JIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JAEHUCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
MHAYKIMS, JAEHCTBHE MarHUTHOTO II0JI1 HA IPOBOJAHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MOJIpU3aLUs CBETa, JUCIEpCUs CBeTa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHUe, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaJMOAKTUBHOCTB;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (IJIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX Cpell) U 3JIEKTPOMArHUTHBIE SBICHUS (TIPOLECCHI),
UCHOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUYECKUH 3apsijl, cuja TOKa, OHIIEKTpPUYECKOoe
HanpsHKeHUe, JIEKTPUYECKOe COIPOTUBIICHHUE, PA3HOCTb MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLMS MarHUTHOrO Mo, cuwia Amiepa, cuia JlopeHua, MHAYKTHUBHOCTb
KaTyIIKH, SHEPIrHus 3JIEKTPUYECKOI'0 UM MAarHUTHOTO MOJIeH, MepHoj] W 4YacToTa KojeOaHWil B
Kos1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOILlecce FapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KosebaHul, (POKYCHOE paccTOSHHME M OINTHYECKas CHJIa JIMH3bL, NPH ONUCAHUU IPABHIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETMUHUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YS (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IOJIypacnaga, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAYECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIWYHMHY C JIPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHl U SBJICHUS, HCIONB3yd (DU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPAKEHUsI CBETA, 3aKOHBI IPEOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hPeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXpPAHEHMsI D3JEKTPUUECKOTO 3apsia, 3aKOH COXpaHEHUS
MaccoBOr0 4ucia, Hoctyiaarsl bopa, 3akoH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3indarh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0nacTh) IPUMEHUMOCTH;

OTIPEIENATh HAaIpaBJIEHWE BEKTOpa MHAYKIMM MArHUTHOTO MOJIi MPOBOJHHKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO (PU3MYECKUX SBICHUI M IPOLECCOB C
UCIOJIb30BAHMEM TPAMBIX U KOCBEHHBIX H3MEpEHUH: TMpu I3TOM  (QOpPMYIHPOBATH
npobseMy/3agady W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MIPeII0KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U OPMYITHPOBATH BHIBO/IBI;

OCYILIECTBJISITh NPSMbIE U KOCBEHHBbIE H3MEpEHUs (U3UYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOIbl OIIEHKH
MTOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
[P 3TOM KOHCTPYMPOBAThb YCTaHOBKY, (PUKCHPOBATh pe3ylbTaThl MOIYYEHHOW 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHMJE TaOmUI W TpadUKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmogark IpaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HCCIIEOBATENLCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONCTB U J1a00paToOpHOro 000pyI0BaHHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJEeNbIO, HCHOJb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbl, HEOOXOIUMBIE A €€ pelieHus,
IIPOBOJIUTH PacuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEINYHHBI,

pelaTs KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccykJeHUi ¢ ONOpOoi Ha N3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

UCIOJb30BaTh IPU pelICHUMM Y4eOHBIX 3a7au COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl HOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U INPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW MH(POPMALMU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JTy4aeMyI0 HH(POPMALIUIO;

OOBSICHATH MPUHIMIIBI IeHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3avyaTh
yCJIOBHS UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

NPUBOAMUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYXKAIOIIET0 MUpA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPU 0OpALEHUHU C TPUOOpPAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZCHUSI HOPM KOJIOTHYECKOTO TIOBEICHUS B OKpYXarollel cpere;



paboTath B Ipymie ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAaHUPOBATh paboTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsX, aJC€KBAaTHO OLICHMBATh BKJIAJ KAXKJIOTO M3 YYACTHHKOB IPYIIIbI B
pelIeHNnEe pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITIO3HAHUA
1.1 ®du3rka u METOo ay4HOro Mo3Ha 2 brbmmorexa OK
. W3HWKa U METOJIbI HAYYHOTO TIO3HAHHUS
A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
aHevatiia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 Hasavca 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAaHEHHUSI B MEXaHUKE 6 1 1 https-//m.edsoo.ru/7f41b72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 | bubnuoreka [IOK
' TEOpUHU https://m.edsoo.ru/7{41bf72
bubmuoreka [JOK
32 OCHOBBI TEpMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bu6mmoreka [{OK
4.1 3 10
HeKTpOCTATHE https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudecKuid TOK. TOku B 1 bubnuorexa [JOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uu¢ppoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. QJIEKTPOJANHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnnorexa [JOK
1.1 11 1 3
WUHIYKINS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHUTHBIE 5 | bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
' OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3HUKA
4.1 DeMEeHTHI KBAHTOBOM ONTHUKU 6 bubmorexa [IOK
' eMe OBOM O https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToMa 4 bubnuorexa [IOK




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

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazgen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 5&327/?1221&)2}; 7641e97c
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IlpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
duznka — HayKa 0 MPUPOJIE.
1 Hayunsie MGT(})[;BI HO?I,)H:)HI/JIISI 1 bubmmorexa [OK
02.09.2023 | https://m.edsoo.ru/ff0c32e2

OKPYXAIOIIEro MUpPa
Ponb u mecto pusuku B

) (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4yHOU KapTHUHBI MUpa, B 05.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATeTLHOCTH JIFOICH
Mexannueckoe OBUKEHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO | bu6mmoreka [IOK
nerokenus. [lepemenienue, 09.09.2023 | https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
NIIBHKEHHE 12.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE | bubnuoreka [JOK
NIIBHKEHHE 16.09.2023 | https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoOe majieHre. Y CKopeHue | bu6mmoreka [JOK
cBOOOIHOTO MaIeHUS 19.09.2023 | https://m.edsoo.ru/ff0c39cc
KpupoiauHeitHoe IBUKCHHE.

7 I[I];I/I)KGHI/IC MaTepf/IaJILHOIZ TOYKH I10 1 bubnmorexa HOK

23.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

2 [IpuHIMIT OTHOCUTEIBHOCTH | bub6nmnoreka [JOK

lNanunes. NnepumanbHble CUCTEMBI 26.09.2023 | https://m.edsoo.ru/ffOc3be8




otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CyIEepIo3uIuu cui. Bropou 3akoH bubmmorexa [TOK
y 30.09.2023 | https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akon HerotoHa juist bubnuorexa [JOK
MaTepUaJIbHBIX TOYEK 03.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSKECTHU. HGII))Bafl KOCMUYecKas Brbmiorexa LIOK

07.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 10.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduurent

13 TpeHus. Cuiia COnNpOTUBIIECHUS IIPU bubnuoreka [JOK
NBIDKEHUH TeJla B )KUAKOCTH WU 14.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tena. MomeHT cuiibl. [lieywo cuiibl. 17.10.2023 | https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUKH,

L5 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnuoreka [JOK
Nmiynec cuiibl. 3aKOH COXpaHEHUS 21.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE NBUKEHHE
PaGota 1 MOIITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuorexa [IOK
MaTepualibHOW Touku. Teopema 00 24.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEpTUH

17 [TorenumaneHas 3HEPTUSL. bu6mmoreka [JOK




[ToTeHumanpHas 3HEPIUs ynpyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPrUs TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

28.10.2023

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HEeTNOTeHIHaIbHbIe CHITbI. CBSI3b
paboTHI HETTOTEHITUATBHBIX CHIT C
M3MEHEHHEM MEXaHHUECKOH
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

07.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«MccnenoBanue CBsI3M pabOTHI CHITBI
¢ U3MeHEHNEM MeXaHNIeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUs pE3UHOBOTO HKTyTa»

11.11.2023

20

KonTtponpHas padoTa o teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

14.11.2023

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

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. BpoyHOBCKOE IBMKEHHUE.

Auddysus

18.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

21.11.2023

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO

25.11.2023

24

TennoBoe paBHOBECHE.




Temmeparypa u e€ uamMepeHue.
[Ikaya remneparyp Llenscus

28.11.2023

Wneanpusiii raz 8 MKT. OcHoBHOE

bu6mmorexa [{OK

25 ypaBHeHue MKT 02.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIlepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBUKEHUS MOJIEKYJ. YpaBHEHUE 05.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI 09.12.2023
JlabopaTtopHnast pabota
«HccaenoBanue 3aBUCUMOCTU

28
MEXy ITapaMeTpPaMu COCTOSHUS 12.12.2023
Pa3peKeHHOTO Ta3ay

29 H3omporiecchl B HI€aIbHOM Ta3e u bu6mmoreka [IOK
ux rpaduyueckoe MpeacTaBICHUE 16.12.2023 | https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 CITIOCOOBI €€ M3MCHCHHS. bu6mmoreka [JOK
KonunuectBo Temnots! u pabora. 19.12.2023 | https://m.edsoo.ru/ff0c5952
Buytpennss sHeprus
OJIHOATOMHOTO MJICAIbHOTO Ta3a

31 Buael Tenonepenaun bubmmorexa [OK

23.12.2023 | https://m.edsoo.ru/ff0c5¢c36

VY enpHast TENIOEMKOCTD BEILIECTBA.

By KonunuecTBo TennoTel npu bubnuoreka [IOK
Teruionepenade. AnuadaTHbINA 26.12.2023 | https://m.edsoo.ru/ff0c5c36

nporecc




IIepBblii 3aKOH TEPMOJUHAMUKH U

bubmuoreka [JOK

33
€ro IpUMEHEHHUE K U30IpolieccaM 30.12.2023 | https://m.edsoo.ru/ff0cSefc

| e e

PHpOJE. BTOP 09.01.2024 | https:/m.edsoo.ru/ff0c6230

TEPMOTUHAMHUKHU

35 [Tpunnun nevicreus u KI1/ bubmmorexa [{OK
TEIUIOBOM MAIIINHEI 13.01.2024 | https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT 16.01.2004

37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOOHEPTETUKHU 20.01.2024

s Oﬁ?fammzyp; K3 e Bu6miorexa [JOK

kyisapHas Guszuka. OCHOBBI

(VIOTEIYIAP 23.01.2024 | https://m.edsoo.ru/ff0c6938
TEPMOAMHAMHUKI)Y

“ Kl\(;[I;I)TI)GOHLHaﬂ za(?l())T: H(; Tglxzeo BuGnmorexa LIOK
(VIOTEIYIAPHAT QHIHKA. LICHOBH 27.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)Y

40 [TapooOpazoBanre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcnapenue u kumneHue 30.01.2024 | https://m.edsoo.ru/ff0c63b6

y AOcoirorHas u OTHOCI_I/IITGJ'IBHa}I ) BuGmorexa [OK
BIRKHOCTD BOSIYx4. HIACRIICHITA 03.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

" aMOIZ(bHLIe Teaa. AHH?;;){TpOHI/IH BuGmorexa [OK
CBOHCTE KPHCTALION. AAMre 06.02.2024 | https://m.edsoo.ru/ff0c65£0
kpuctaibl. CoBpeMeHHbIE
MaTepHabl

43 [InnaBnenue u KpUCTaUIU3ALMAL. bubnunoreka [JOK




VY nennrHad TeIUioTa IUIaBICHUS.

10.02.2024

https://m.edsoo.ru/ff0c6708

Cybnumarus
bu6mmorexa [{OK
44
YpasHeHHe TeI0BOro banarca 13.02.2024 | hitps://m.edsoo.ru/ff0c6820
| e et
AL Ald STEKTP 17.02.2024 | https://m.edsoo.ru/ff0c6bee
3apsAI0B
i H(I))OBOI[(I)—II/LKI/I, )II/IBJ'I3C:T(I:I/IKI/I u Butnorexa LOK
II B HUKUA. KOH
TYNpOBOA 20.02.2024 | https://m.edsoo.ru/ff0c6bec
COXPaHEHUs DIEKTPUIECKOTO 3apsa
" ES&I/{I)MZH;I/(I:CZBI/IG 33[;51);03. BaI;ZH ] BuGmorexa LIOK
Ha. YCYHbIU KTPUUYCCKUHN
¥ JIeKTp 24.02.2024 | https://m.edsoo.ru/ffOc6cesd
3apsj
Hanpsxk€HHOCTD 3JIEKTPUYECKOro
43 noJia. [IpuHiun cynepno3uiuu bubmuorexa [IOK
ANEKTPUUECKUX MmoJier. JImHum 27.02.2024 | https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
" Pa60Tz;I cm; I)J'ICKTp;CTaTI/I‘ICCKOFO Bu6morexa [IOK
TTOJA. HIOTCHIHAT. TasHOCTD 02.03.2024 | https://m.edsoo.ru/f0c6f00
MMOTEHIIUAIOB
“ [IpOBOAHMKH ¥ AUDIIEKTPUKH B BuGmorexa [IOK
STCKIPOCTATHHACCKOM HOTE. 05.03.2024 | https://m.edsoo.ru/ff0c7018
JIMdneKTpruecKas IPOHHUIAEMOCTh
51 OnexrpoeMkocTh. KoHneHncaro bubmmorexa [IOK
P Sntie P 09.03.2024 | https://m.edsoo.ru/ff0c7126
. QHGKTPOGMKOCT:I; IIJIOCKOTO BuGmoreka LIOK
KORACHCATOPA. IHEPTHA 12.03.2024 | https://m.edsoo.ru/ff0c72¢0

3apsAKCHHOTO KOHACHCATOpA




53

Jlaboparopnas pabota "M3mepenue
NIEKTPOEMKOCTH KOHJIeHcaTopa"

16.03.2024

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAIBHOTO
anmapara, CTpyWHOTr0 IIpUHTEpa.
DnexTpocTaTH4ecKas 3allluTa.
3a3eMiIeHHE AEKTPOIpUOOpPOB

19.03.2024

55

DNeKTpUYeCKuil TOK, YCIOBUS €ro
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma aJist
ydacTka Lenu

23.03.2024

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE
poBOHUKOB. JIabopaTopHas
pabota «M3ydeHue cMeranHoro
COCIIMHEHUS PE3UCTOPOBY

06.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

09.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma 1 HOJIHOU
(3aMKHYTOM) 3NIEKTPUYECKOM IICTH.
KopoTkoe 3aMbikaHue.
JlaGopaTtopHas paborta «3mepeHue
OJ1C ucToyHUKa TOKA U €r0
BHYTPEHHETO COTPOTHUBIICHUS

13.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas MPOBOJIUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT

16.04.2024




Temneparypbl. CBEpXIpOBOAUMOCTh

DNEKTPUUECKUU TOK B BaKyyMe.

60 CBOMCTBA AJIEKTPOHHBIX ITYYKOB 20.04.2024
[TonyrpoBOAHHMKH, UX COOCTBEHHAS

61 Y IpUMECHask IPOBOAUMOCTb. bubnuorexa [JOK
CaoucTBa p—n-nepexoja. 23.04.2024 | https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B PaCTBOpaXx U

2 paciuiaBax 3JI€KTPOJIMTOB. bubnuoreka [JOK
DNEeKTPOTUTHIECKAS JUCCOIHAIIHSI. 27.04.2024 | https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

63 CamMOoCTOSITENNbHBINA U bubmuorexa [JOK
HECaMOCTOSTEIBHBIN Pa3psil. 04.05.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNeKTpUYECKUe MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmuorexa [JOK
npuMeHenue. [IpaBuna TeXHUKH 07.05.2024 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnuoreka [JOK
«NEKTPOIMHAMHUKAY 11.05.2024 | https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora no teme

66 «Qnekrpocraruka. [locTosHHbIN bubnunoreka [JOK
aneKkTpuueckuii Tok. Toku B 14.05.2024 | https://m.edsoo.ru/ffO0c8a8a
Pa3TUYHBIX Cpelax»

. Iljz;f)];};H;;HTZi(;K. KonTponbHas BuGmmorexa [OK

18.05.2024 | https://m.edsoo.ru/ff0c8cS56

"OnexTpoauHamuka"




68 PesepBHeIit ypok. O600marommii
ypox 1o remaMm 10 kiacca

21.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThI pecypchl

[TocTositHHBIE MAarHUTHI M KX

| B3auMOJIeiicTBUE. MarHUTHOE ToJIe. | bubnuoreka [JOK
BexTop MarHuTHOW MHAYKIUU. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOIHHUKA C

) ToKOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3aumoneiicTBue NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «/3yuenue

3 MaFHETHOf")O HOiH KaTyIHKI/Iy: 1 1 bubamorexa LOK

https://m.edsoo.ru/ff0c98fe

TOKOM»
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubmuoreka [JOK

4 . 1 1
«Hccaenosanue nelcTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYILYIOCS 3apsDKEHHYIO | bubnuoreka [IOK
yactuny. Cuina Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JIopeHna
DNEeKTpOMarHuTHask MHYKITHUS.

6 IToTok BEKTOpa MarHUTHOM 1
nHaykuuu. D/1C nHaykunu. 3akoH




3JIEKTPOMArHUTHON MHIYKLIMHU
®Dapanes

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTH. SIBIEHUE
camounaykiuu. IJC
CaMOMHJTyKIIUHU. DHEPIHst
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMAarHMTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTpOMarHUTHAS

WHTYKITUST

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa o treme
«MarauTHoO€ II0JI€E.
DIeKTpOMarHuTHask UHIYKLIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
KosneOaHus. YpaBHEHHE
TrapMOHUYECKHX KOJIeOaHHi.
[IpeBpanienue sHepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH




MeproJIa MaJIbIX KOoJieOaHui rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebarenbHBIH KOHTYD.
CB00OOIHBIC AIMEKTPOMATHUTHBIE
KoJIe0aHUS B U/ICATBHOM
KOJICOATETbHOM KOHTYpE. AHAJIOTHUS
MEX/y MEXaHHYSCKHMU U
ANIEKTPOMArHUTHBIMU KOJICOaHUSAMU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aKoH
COXpaHCHUSA DHEPIruu B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaronmx
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

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

17

[TepeMeHHBIN TOK.

CunycongajibHbIM TEPEMEHHBIN TOK.

MOoITHOCTh MIEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JISUCTBYIOIIEE
3HAYCHHME CHJIBI TOKA M HAMPSDKECHUS

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedieHue
3NEKTPUUECKOIN S3HEPTrUun

19

YCeTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, TUHUH JJIEKTpoIepeaay

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




DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOICTBE IEKTPOIHEPTUH.

20 KyneTypa ncnons3oBanus
3JIEKTPOSHEPIUHU B IOBCETHEBHOU
KU3HH
MexaHu4ecKkue BOJHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 IélcoppoCTI)ppacnpoCTpaI:IeHI/Is[ u bubnrotexa LIOK
https://m.edsoo.ru/ffOcca54
JuMHa BOJIHBL. [lonepeunsie u
MPO/I0IBHBIE BOJHBI
2 3ByK. CkopocTh 3ByKa. [ poMKOCTH bubmuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 CBon“cha u ckopocts. [lIkana Bubnuorexa LOK
https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBsI3U U
24 teneBuaeHus. Pa3Butue cpencTs
cBs3u. Pagnonoxars
)5 KontponsHas padota «Konebanus u bubmuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM cpejie. bu6mmoreka [JOK
TodeuHslil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 OT}fa)KeHHs[ ceera. [loctpoenue bubnmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IIIOCKOM 3epKaje
28 [Ipenomiienue ceera. [lonHoe bubnunoreka [JOK




BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIA yros noJHOTO
BHYTPEHHETO OTPAKECHUSI

https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHas padota «/3mepenue
[IOKa3aTes MPEeIOMIICHHS] CTEKIIa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue n3odpaxeHuit
B JiH3€. DOpMyIia TOHKOM JIMH3BI.
YBenuueHue JuH3bI

bubmmoreka [{OK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHnast pabota
«HcciaenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)

32

Hucniepcust cBeta. CIOXKHBIN cOCTaB
6enoro csera. L{Bet. JlJabopaTtopHas
paborta «Habmoaenne nucrnepcuu
CBETa»

33

HNurepdepennius ceeta. Judpakmus
ceerta. [ludpakumnonnas pemeérka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

HOHepeqHOCTb CBCTOBBIX BOJIH.
HOJ'ISIpI/BaI_[I/If[ CBE€Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue MpuOOPhI M YCTPOUCTBA
U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS

36

['panuLbl TPUMEHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
[ToctynaTel cnenuarTbHOU TEOPUU
OTHOCUTEIIBHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTENBHOCTh
OJJHOBPCMCHHOCTHU. 3am CIJICHUC

bubnunoreka [JOK
https://m.edsoo.ru/ffOcfa42




BPCMCHHU U COKpAIICHUC OJIMHBL

DHeprus U UMIYJbC
pensaTuBUCTCKON yacTulibl. CBs3b

bubmmoreka [{OK

38
Macchl ¢ SHEPrUer U UMITYIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
K § O .
39 | Ocmonst cncmmamsnof reopim BuGnotera LIOK
H P https://m.edsoo.ru/ffOcf610
OTHOCHUTEIBHOCTUY
40 ®ortonsl. opmyna [1nanka. bubnuorexa [JOK
DHeprus ¥ UMIyiasc HoToHa https://m.edsoo.ru/ff0cfel6
O
o | e,
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y
o | e Sy
s ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
.0 I1. H.
43 ﬁ:gze::: (;?:II/IZ;/I‘ICEII:I(;[CB I eHCTBUE bubmorexa HOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuuyeckue ycTpoicTBa u
MPaKTUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTUHK,
COJIHEYHas OaTapesi, CBETOIUO.]
45 Pemenue 3aga4 no teMe « JI€MEHTEI bu6mmoreka [JOK
KBAHTOBO OIITUKI https://m.edsoo.ru/ff0d0302
M T .0
onenb atroma ToMcoHa. OMBITEL BuGmmorexa [OK
46 Pesepdopna o paccesiauro o-

YaCTHII. HJ'IaHCTapHaSI MOACJIb aTOMa

https://m.edsoo.ru/ff0d091a




47

ITocrynater bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u noromnieHue GoToHOB
IIPH IIEPEXOAE aTOMa C OJTHOTO
YPOBHS 3HEPruu Ha Apyrou. Bubl
CIIEKTPOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOafa

49

BonHOBBIE CBOMCTBA YacTull. BoJiHBI
ne bpouis. KopnyckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOca8

50

OTKphITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOaKTHBHOTO M3ITy4CHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoucTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusaue
PaAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJIEKTPOHHBIN U TTO3UTPOHHBIH
Oera-pacnaj. ["'amma-u3nydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI31 HYKJIOHOB B si/Ipe.
SnepHsbie peakiuu. AnepHbIn
peaktop. [IpoGnembl, IEpCIEKTUBBI,
JKOJIOTMYECKUE ACIIEKTHI AAEPHOU
SHEPreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

aﬂeMeHTapHLIe YacCTHUlbI. OTKpBITI/Ie
MO3UTPOHA. MeTtoapl Ha6J'IIOIICHI/IH u

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




pErUCTpaLvK 3JIEMEHTAPHBIX
yactul. Kpyrusiii cron
«DyH/1aMEHTaJIbHbIC
B3anmMoJicucTBUS. EnMHCTBO
(U3HYECKOU KaPTHHBI MUPa»

55

Bun 3Be3nn0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/IBI, TUIAHETHI, UX
BuauMoe JaBwkeHne. CojlHeUHas
cucremMa

56

Commmne. CoyiHeYHas aKTUBHOCTD.
Ucrtounuk sneprun CoiHIA U 3BE3]T

57

3BE3/IbI, MX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IbI IIIaBHOW
MOCJEeN0BATENbHOCTU. BHyTpeHHEe
cTtpoeHnue 38€311. CoBpeMeHHbIE
MPEACTABIECHUS O MPOUCXOKICHUU U
sBosirony CoJIHIIA U 3BE3NT

58

Mineunbid [Iyte — Hama
lNanakruka. [Tonoxenue u
nemwxenne Comnna B ['amakTuke.
lNanaxktuku. YepHbie ABIPHI B AlIpax
raJlakTUK

59

Bcenennas. Pa3sOeranue rajakTuk.
Teopust bonbIoro B3pbIiBa.
PenukToBO€ H3MyUeHHE.
MertaranakTuka

60

Hepermennsie mpo6iaembl
aCTPOHOMHH

61

KonTtposnpHas paboTa «neMeHTHI




ACTPOHOMMH U acTPO(PUIUKI

62

O6o6maromuii ypok. Ponb Gpusuxu
Y aCTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Ponbs u mecto
(U3HUKHN ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOUN KapTUHE
MUpa

64

O6o06matromuii ypok. Poib
¢uznueckoit Teopuu B
(hopMupOBaHHM TIPEACTABICHUN O
(br3UYeCcKOl KapTUHE MUpa

65

O6o06matomuii ypok. Mecto
(bU3NYeCKO KapTUHBI MHpA B
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MaruuTHOE 10JI€.
DNeKTpOMarHUTHAs MHIYKLINS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIIbHOCTH

68

Pezepublit ypok. KBanTtoBas gusuka.
DOneMEeHTBl aCTPOHOMHUHU U
acTpopU3NKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
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[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. mo penakimueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey
» ®usuka, 11 kmace/ Msikuties I'.J1., Byxosnes b.b., YUapyrun B.M. mox pexakiueit

[TapdentneBoii H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

[Iporpamma kypca ¢usuxu a1 10—11 knaccos. ba3oBslii yposens (aBTop B. A.
KacpsnoB)YMK «®@u3uka. 10 xinacc. bazossiii ypoBenb» 1. @usuka. 10 kinacce. bazoBblii
YpOBEHb. YUEOHUK C JIEKTPOHHBIM npuiioxkenueM (aBTop B. A. KacesroB).2. ®usuka. 10
kiacce. ba3oBenit ypoBens. Metonnueckoe nmocodue (aBrop B. A. KacesanoB).3. @usuka. 10—11
kiacchl. ba3oBblii ypoBeHb. TeTpans as madopaTtopHbiX padbot (aBTopsl B. A. KacesHos, B. A.
Koposun).4. ®usnka. 10—11 knaccel. bazoBeiit ypoBens. KoMriekt Tetpaaeit s
KOHTPOJIBHBIX paboT (aBTOpB.A. KacksHoB)S. @usuka. 10 knacc. JunakTuaeckue KapTOUKH -
3amanus (aBTopel M. A. Ymakos, K. M. YmakoB).YMK «®wu3uka. 11 knacc. bazobiit
ypoBeHb» 1. @usunka. 11 knacc.ba3oBbelil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM ITPHIIOKECHUEM
(aBTop B. A. KacesnoB).2. ®usuka. 11 xnacc. ba3osblil ypoBenb. Metoauueckoe nocodue
(aBTop B. A. KacesnoB).3. @uszuka. 10—11 knaccel. ba3oBeiit ypoBenb. TeTpaas s
nabopatopHbIx padoT (aBTOphl B. A. Kacesnos, B. A. Koposun).4. ®usuka. 10—11 kmaccel.
ba3oBelif ypoBeHb. KoMIuiekT TeTpaaeit A1 KOHTpOJIbHBIX paboT (aBTophl B. A. KacesHoB, .
B. Urpsmos).5. @usuka. 11 knace. Junakrnyeckue kapTouku-3ananus (aBTopsl M. A.

Vmaxkos, K. M. Ymakos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



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

https://lecta.ru/ucheniku

https://videouroki.net/blog/fizika/2-free_video/4/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/
http://nsportal.ru-cornmansHas ceTh pabOTHUKOB 0Opa3oBanwus. http://markx.narod.ru/pic/ -
¢dusuka B mkosne. http:/festival.1september.ru/articles/ -pecTuBans nemarorndaeckux
uaeH«OTKPBITHIN YPOK».

http://www.fizika.ru/ -caiit ans yunreneit GU3NKU U UX YUEHUKOB.

http://www.physics.ru/ -maTepuaisl o Gpusuke.

www. ege.edu.ru-undopmannonusiii mopran EI'D.7 http :// school -collection . edu . ru / -

enuHas kosuiekuus [[OPoB
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