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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypOBHS HAa YPOBHE CpPEIHEro oOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIO’KEHUH U TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHUS OCHOBHON 00pa30BaTeIbHOMN
nporpammsl, npenactaBieHHbIXx B ®I'OC COO, a taxke ¢ yuérom denepainbHOl padoyeil mporpaMmmbl
BOCIUTAHMSI W KOHLEMIUHU TMpenojaBaHus ydyeOHoro mnpeamera «®Pusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPaAMMBI.

Copepxanue MporpaMMmbl 1Mo (U3MKE HAMpaBICHO HAa (HOpPMHpPOBAHHWE ECTECTBEHHO-HAYYHOMN
KapTHHBI Mupa oOy4atonuxcst 10—11 kimaccoB npu oOyueHnH UX QU3MKe Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO Toaxo/a. [Iporpamma o ¢usuke coorBercTBYeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM W METAlpeJMETHBIM pe3yJbTaraM OOydYeHHs, a TaKXKe
YYHUTHIBAET HEOOXOAUMOCTh peaTH3aIMi MEKIPEIMETHBIX CBsI3el (U3UKH C €CTECTBEHHO-HAYYHBIMH
y4eOHBIMH TIpeIMeTaMu. B Hell onpeenstoTcsl OCHOBHBIC 1SN U3yUeHHs (PU3UKU HA YPOBHE CPEIHEro
obmiero oOpa3oBaHWs, TUIAHUPYEMbIC pE3yJlbTaThl OCBOCHUS Kypca (U3HKH: JIMYHOCTHEIE,
METaIpeIMETHbIC, IPeMETHbIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3mKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOSHHS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE IPEAMETHBIC
PE3yJIbTaTHI 10 ro1aM 00yUeHUs;
coJiep;kanue yueOHoro npeamera «@usuka» no rogam 00ydeHHus..

du3uka Kak Hayka O Hamboyiee OOMMX 3aKOHAX MPHUPOMBI, BHICTyHas B KadyecTBE y4eOHOTO
Ipe/IMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIaJl B CHCTEMY 3HaHUI 00 okpyskaromieM mupe. [1IkonbHbIH
Kypc QH3MKH — CHUCTEeMOOOpa3yIONIMi IS €CTECTBCHHO-HAYYHBIX YYCOHBIX MPEIMETOB, MOCKOJBKY
¢dbu3nuecKkue 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB M SIBICHUH, H3y4aeMbIX XUMHUEH, OHOJIOTHEl,
¢dbusmveckoii reorpadueit u actpoHomueil. Mcnonb3oBanue u akTHBHOE MPUMEHEHNUE PU3MUECKUX 3HAHUN
OTIpe/IeTIsIeT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEepPreTHUKU, TPaHCIOoPTa,
OCBOCHHSI KOCMOCA, TMOJYYEeHHUs] HOBBIX MaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3yuenue
(U3UKY BHOCUT OCHOBHOM BKJIaJ1 B ((OPMHUPOBAHKE €CTECTBEHHO-HAYYHON KApTUHBI MUPa 00y4arouxcs,
B (popmMupoBaHHE YMEHHI NPUMEHSTh HAYYHBIM METOJ| TO3HAHUS TPH BBIMOJHEHUH UMHU YUYEOHBIX
HUCCIeJOBaHUH.

B ocHoBy kypca dhu3uku 11 ypoBHS cpeHero ooiiero o0pa3oBaHus MOJIOXKEH Pl UIeH, KOTOpbIe
MO’KHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypc SBISETCS JIOTHUECKH 3aBEPUIEHHBIM, OH
COJICPKUT MaTepual M3 BCEX pa3lelioB (PU3MKH, BKJIIOYACT KAaK BOIPOCH KJIACCHUYECKOW, TaK W
COBpEMEHHOM (pHU3UKH.

Hoes ecenmepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (u3uku oOBEIUHEH BOKpPYT
¢usnueckux teopuil. Benymmm B Kypce sBisieTcss (popMHpoBaHHE IMPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTE€pHH, BELIECTBE U IOJIE.

Hoea eymanumapuszayuu. EE peanuzanus mnpeanosiaraeT HCHOJb30BaHHE T'yMaHUTapHOTO
MOTeHIana PU3NIECKOi HAyKH, OCMBICTICHUE CBSI3U Pa3BUTHUS (DU3HUKH C pa3BUTHEM OOIIECTBA, a TAKKE
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTUYECKUMH TIPOOIEMaMH.

Hoes npuxnaonou nanpagnennocmu. Kypc GU3MKH MpeanonaraeT 3HakoOMCTBO C IIMPOKUM KPYTOM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.



Hoes sxonocuzayuu peanusyercs MocpeCTBOM BBEACHUS SJIEMEHTOB COJIEPKaHMUs, MOCBSIIIEHHBIX
9KOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHUEM TEXHUKH M TEXHOJOTHUH, a
Takxe 00CYKIEHUS MPOOIEM PallMOHATBEHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM 0€30IacHOCTH.

Crep:KHEBBIMH 3JIeMEHTaMU Kypca (GU3UKH HA YPOBHE CPETHEro o01iero oopa3oBaHusl SBISIOTCA
¢uznveckue Teopun (GOpMHpPOBAHUE MPEACTABICHUA O CTPYKType MOCTPOCHHs (U3NYECKON TEOpHH,
poinu GpyHIaMEHTAJIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MIPUPOJIE, TPaHUIAX
IIPUMEHUMOCTH TEOPUM, AJIs1 OTIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJIEHUH U IPOLIECCOB).

CuCTeMHO-JEeSITETbHOCTHBI TOAX0A B Kypce (HU3UKM peaqu3yercss NpexkIe BCero 3a CYer
OpraHU3aIMH KCIIEPUMEHTAIBHON JeATeIbHOCTH oOyuatommxcs. J{is 6a30Boro ypoBHs Kypca (HU3HNKU
— 3TO HCHOJb30BAHHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1aOOPATOPHBIX
paboT, KoTophie B porpamme o (pu3uke oOBEAMHEHBI B OO CIIUCOK YYCHUYECKUX MPAKTHUYESCKUX
pa0ot. Beiienenue B ykazaHHOM IepeyHe JabopaTOpHbIX padoT, MPOBOIUMBIX Ul KOHTPOJIS U OLEHKH,
OCYIIECTBIIETCS YYaCTHUKaMU 00pa30BaTEIbHOTO MIPOLIECCa UCXO U3 OCOOCHHOCTEH IIIaHUPOBAHUS U
ocHalleHus: kabuHera ¢usuku. Ilpu 3TOM oOecreunBaeTcsi OBIaJeHUE OOYYArOIUMUCS YMEHHSIMHU
MMPpOBOAWUTHL KOCBCHHBIC U3MCPCHUA, UCCIICIOBAHUA 3aBUCHUMOCTCH (1)I/I3I/I‘ICCKI/IX BCJIMYMH U IIOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bonpuioe BHUMaHME yaenseTcs PELICHHI0 PAacYETHBIX M KauyeCTBEHHBIX 3adad. llpu stom mid
pacy€THBIX 3aJa4 MPUOPUTETOM SIBIIAIOTCS 3aJadyd C SBHO 3aJaHHOM (DU3MYECKON MOJECIbIO,
MO3BOJISIOIINE IPUMEHATh U3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pazjena Kypca, Tak U
WHTETPUPYS 3HAHUS U3 Pa3HbIX pa3/ieoB. [y KaueCTBEHHBIX 3a]1a4 IPUOPUTETOM SIBIISIIOTCS 3aJaHUS HA
OOBsICHEHHE MPOTEeKaHHsI (PU3NYECKUX SBIEHUN M MPOIECCOB B OKPYKAIOUIEH >KWU3HH, TpeOyromue
BBIOOpA (PU3UUECKON MOJICIH JIUISl CHTYaIH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu ®I'OC COO k MaTepHaaIbHO-TEXHHUYECKOMY OOECICUCHHIO
y4eOHoro mporecca 6a30Bblid YpPOBEHb Kypca (UMK Ha YPOBHE CPEAHET0 00I1ero 00pa3oBaHus T0JKEH
M3Yy4aThbCs B YCIIOBUSAX MPEAMETHOTO KaOMHEeTa (DU3WKHU WM B YCIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB eCTECTBEHHO-HAYYHOro IukiIa. B kabOuHere GU3MKH JOKHO OBITh HEOOXOAUMOE
nmabopaTopHOe O0OpyJOBaHUE JJIsi BBHIMOJHEHUS YKa3aHHBIX B MporpaMMe Mo (DU3MKE YUCHHUUECKUX
MPAKTUYECKUX PadOT U AEMOHCTPALMOHHOE 000y I0BaHUE.

JleMmoHCTpanioHHOE 000py10BaHUE (OPMHUPYETCS B COOTBETCTBHH C MPUHITUIIOM MHUHUMAJIbHON
JIOCTaTOYHOCTU U OO0ECTeYMBAET MOCTAHOBKY MEPEYUCICHHBIX B MporpamMme Mo (QHU3MKe KIIOYEBBIX
JEMOHCTpALIMK I HWCCIEJOBAHUS M3Y4Ya€MbIX SBICHHMM M MPOLECCOB, OHOMIUPUYECKUX H
(byHIaMeHTaNbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.

JlabopatopHoe obOopynoBaHHE sl YUYEHHYECKHX MPaKTHYECKUX paboT (opmupyercs B BUIE
TEMaTUYEeCKIX KOMILJICKTOB M 00ECIIEUNBACTCS B pacdyére OJHOrO0 KOMIUIEKTA Ha JBYX OOYJarOIIMXCS.
TemaTtuueckrue KOMIUIEKTHI TA0OPATOPHOTO 00OPYIOBAaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
WCIOJIb30BAaHNN aHAIIOTOBBIX U U(DPOBBIX IPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM
B BU/JIE IIUPPOBLIX T1a00paTOPUHd.

OCHOBHBIMU HeJIAMU U3YUCHUA (I)I/IBI/IKI/I B O6I_I_ICM O6pa3OBaHI/II/I SABJIAKOTCA:

(dbopMHpOBaHHE UHTEpECA U CTPEMJIEHHs 00yUaroIUXCs K HAyYHOMY M3yUEHUIO MPUPObI, Pa3BUTHE UX
MHTEJUIEKTyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUH O HAYyYHOM MeToJe TNO3HaHWs U (OPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOILIEHUS K OKPYKAIOLIUM SIBIICHUSM,;

(dbopMHpOBaHNE HAYYHOIO MHPOBO33PEHMSI KaK pe3yJjbTaTa H3y4€HHsS OCHOB CTPOEHHUS MaTepuH H
(byHIaMEHTAJIbHBIX 3aKOHOB (PH3UKH;

¢dbopMupoBaHHEe YMEHUN OOBSCHATH SIBJICHHS C HCIIOJIb30BAHMEM (QU3NYECKUX 3HAHUH U HAyYHBIX
JIOKa3aTelIbCTB;



(dhopMHUpOBaHKE MIPEACTABICHUN O poyi (DU3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHUM.

JloCTIXKEHHE 3TUX IIeNiel o0ecrieyrBaeTcsl pelieHHEeM CIeIyIOInX 3a7ad B MPOLECcce U3yUeHHs
Kypca (pu3uKy Ha YpOBHE CpeJlHEro o0uiero oopa3oBaHus:

pHUOOpeTEeHNE CUCTEMbI 3HaHHUH 00 001nX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUIX, BKIIIOYas
MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SJIEKTPOJANHAMHKY, KBAHTOBYIO (PM3HKY U 3JIEMEHTHI aCTPO(U3UKH;
dbopMUpoBaHHE YMEHUH MPUMEHITh TEOPETHUECKHUE 3HAHUS ISl OOBsICHEHUS (DU3MUECKUX SBIICHUUN B
IIPUPOJIE U AJI IPUHATUS IPAKTUUYECKUX PELICHUM B TIOBCEAHEBHON KU3HU;

OCBOCHHE CIOCOOOB pELICHMS pa3IMYHBIX 3334 C SIBHO 3aJaHHON (DM3MYECKOM MOJEINblo, 3ajad,
[0/Ipa3yMeBalOIINX CaMOCTOSITENIbHOE CO3/JaHNe (PU3NUECKON MOJIEIH, aJIeKBaTHOM YCIOBUSM 33]1a4H;
MOHMMaHHUe (PU3MYECKHX OCHOB WM NMPHHIIUIIOB JEHCTBHS TEXHUYECKHX YCTPOMCTB U TEXHOJIOTHYECKUX
MIPOLIECCOB, UX BJIUSHUS HA OKPYKAIOILYIO CPELy;

OBJIAJICHUE METOJIaMU CaMOCTOSTENILHOTO MJIAHUPOBAHUS U MPOBENEHUS (U3NUECKUX IKCIIEPHUMEHTOB,
aHaJlM3a U MHTEepIpeTaluy HHGOpPMaIluH, ONPeIeICeHHs TOCTOBEPHOCTH MOIYYEHHOIO Pe3yJIbTaTa;
CO3/IaHUE YCIIOBHUH JUIsl pa3BUTHUSI YMEHHM IPOEKTHO-UCCIIE0BATEIBCKOM, TBOPUECKOH 1€ATEIBHOCTH.

[Ipemaraemerii B mporpamMme mo (pu3uke nepedeHb J1adOpaTOpHBIX M MPAKTUYECKHX PpadboT
SBJISICTCS PEKOMEH/IOBAHHBIM, YUUTENb JEJIaeT BbIOOP IPOBEIEHUs J1a00paTOpHBIX pabOT U ONBITOB C
y4ETOM MHINBUIYAITBHBIX OCOOCHHOCTEH 00yYarOIINXCS.

COJAEPKXAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeToAbl HAYYHOI0 O3HAHUS

dusznka — Hayka o npupoje. HayuHble MeToabl NO3HAHUS OKpyKaroumero mupa. Poib
AKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue GU3NUYECKUX SIBICHUN U TiporieccoB. Hayunble runote3sl. @u3nyueckue 3aKOHbI U
Teopuu. ['paHuIbl MIPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHIIUTT COOTBETCTBUSI.

Ponb u MecTo pusuku B HGopMUPOBAHUM COBPEMEHHOW HAYYHON KapTHUHBI MHUPA, B MPAKTUIECKOU
NEeITEILHOCTH JIOICH.

Jlemoncmpayuu

AHanoroBblie ¥ TUGPOBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pasnea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHuE. OTHOCUTEIBHOCTh MEXaHMYECKOro ABMKEeHHs. Cucrema OTCuéra.
Tpaexropus.

[lepemerienue, CKOpOCTh (CpesHss CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepUaIbHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Clio)keHre epeMEeIeHUH U CII0KEeHHe CKOPOCTEH.



PaBHOMEpHOE W paBHOYCKOPEHHOE WPSIMOJMHEWHOE JBIDKCHHE. [ paduKu 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majeHue. Y cKopeHue CBOOOHOTO TTaICHHS.

KpuBonuneiinoe nBuxkeHue. [IBHKeHHE MaTEpUaIbHOM TOUKH IO OKPYKHOCTH C IIOCTOSIHHOW IO
MOJIYJIIO CKOpPOCTBbIO. YTJIOBasi CKOPOCThb, JMHEiHas ckopocTh. Ilepuog u wactota oOpaiieHus.
[leHTpOCTpEMUTEIIEHOE YCKOPEHHUE.

TexHuueckue ycTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHE: CIUJIOMETp, JABUKEHUE CHAPSJIOB,
LIEMIHbIE U PEMEHHBIE IIEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, WLTIOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABMKEHUM ¢ UCTIOIB30BAHUEM IMPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtonienue arxenus Tena, OpoLeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

Hamnpasnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

UccnepoBanue COOTHOLIEHUS MEXTY ITyTSAMU, MPONACHHBIMH TEJIOM 32 ITOCJIEI0BATEIbHBIE PABHbBIE
MIPOMEXYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS IIAPUKA B BI3KOW KUIKOCTH.

W3yyenue nuxeHus Teaa, OpOINIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun otHocutenbHocTr ["anuines. [lepssiii 3akoH HeroToHa. MHEepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uiuu cwi. Bropoi 3akon HeroToHa /st MarepuaibHOM
Touku. Tpernii 3akoH Hpl0TOHA 17151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buab! Tpenust (nokos, ckoybxkeHus, kaueHusi). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIb>KeHUS U cuiia TpeHus nokost. Koadduument tpenus. Cuna conpoTUBIIEHUS TP IBUKEHUH TEa B
KUJKOCTHU WM Ta3e.

[ToctynaTtenbHOE ¥ BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MoOMEHT CuiIBl OTHOCHUTENIBHO OCH BpaleHus. [1nedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO Tea.

TexHnueckue yCcTporucTBa U IPAKTUYECKOE TPUMEHEHNE: TOIIMITHUKH, IBU’KEHHE UCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnosxeHnue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U MAJCHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAUYEHUS U CKOJIbKECHHUSI.

YcnoBus paBHOBecUsl TBEPAOTO Tesa. Buibl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yuenne nuxenus Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCMIMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3UHOBOM 00pasIle, OT
ux nedopmanuu.

UccnepoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJa, UMEIOIIETO OCh BPAIIEHHUS.

Tema 3. 3axonvl cOXpaHeHUs 8 MexanuKe

Nmmnynbe MarepuanbHOM TOYKM (Tela), CHUCTEMBl MaTepUaIbHBIX TOuYeK. VIMITylbC CHIBI H
M3MEHEHNE UMITYJIhCa TeJla. 3aKOH COXPAHCHUS UMITyJIbca. PeakTHBHOE JBUKEHUE.

PaGota cubl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MaTepuaabHOM TOUkH. Teopema 00 U3MEHEHNN KUHETUYECKOI SHEPTUH.



[TorennuaneHast »Heprus. IloTeHuumanbHas sHeprus ymnpyro JeQOpMHPOBAHHOW MPYKUHBI.
[TorennuanbHast SHEPrys Tejia BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuanbHble U HEMOTEHLIUAIBHBIE CUIIbI. CBSA3b Pa0OThI HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMSL.

TexHn4ecKkue yCcTpouCcTBa U MPAKTUUECKOE IPUMEHEHHE: BOJLOMET, KOIEP, IPYKUHHBIN MUCTOJIET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

Ilepexon moTeHIMATIBHON SHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, rabopamopmuie pabomul

N3yudenune abCONMOTHO HEYNIPYTOro yJapa ¢ MOMOILBIO ABYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C M3MEHEHHEM MEXaHMYECKON SHEpruu Tejla Ha MIpuMepe
PaCTSKEHUS PE3UHOBOIO XKIyTa.

Paznea 3. Mosekynsipuasi puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIC TIOJOKEHHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOPHUH M HMX ONBITHOE OOOCHOBAHHE.
bpoynoBckoe nasmxenue. dudpdysus. Xapakrep ABMKEHUS M B3aUMOJEMCTBUS YACTULl BEILECTBA.
Mogenu CTpoeHHUs Ta30B, KUAKOCTEH U TBEPABIX TNl U OOBSCHEHNE CBOWMCTB BEIIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pazmepsl Mosiexyil. Konnuectso Bewmectsa. [loctosnnas ABoranapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens naeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU HJI€AIBHOTO
ra3a. AGcotoTHas TeMIiepaTypa Kak Mepa cpeiHell KHHETUYECKOM 3HEPT U TEIIOBOTO JBUKEHUSI YACTHI]
raza. [llkana temneparyp KenbBuna. 1'a3oBbie 3akoHBI. YpaBHeHue MenzaeneeBa—Knaneiipona. 3akoH
Hanerona. M3onporeccsl B UACaIbHOM Ta3e ¢ IMOCTOSIHHBIM KOJMYeCTBOM BellecTBa. ['paduueckoe
IIPEJICTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHUYecKue yCTPONUCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOEHUE BEIIeCTBa, (poTorpaduu MOJIEKYJ OPraHuYeCcKUX
COCJIMHECHUH.

OneIThl 10 AP PY3UH KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopaenb, HIUTFOCTpUPYIOLIAs IPUPOLY JABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS U/1€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKly TapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoannamuueckas cucreMa. BHyTpeHHsIsI SHEpTrUsi TEPMOAMHAMUYECKOM CUCTEMBI U CTIOCOOBI €€
n3MeHeHus. KonmuuecTBo TemioTel U paboTa. BHYTpeHHss 3Heprusi 0JJHOATOMHOI'O HJIE€AIBHOTO rasa.
Buasl Tertonepenauun: TEMIONPOBOIHOCT, KOHBEKIIHS, U3ITy4YECHHE. Y IeJIbHAS TEMIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIO0THI IpH TEMJIONEpeaaye.

[Tonsitue o0 ammabGatHOM Tmporecce. llepBwiii 3akoH TepmomuHamuku. [IpuMeHeHHe TepBOTO
3aKOHa TEPMOJAMHAMUKH K n3omporeccam. [ padpuueckas nHTEprnpeTanus paboTh rasa.

BTopoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBeie Mammbbl. [IpuHIUOBL AeHCTBUS TeIUIOBBIX MamuH. [IpeoOpa3zoBaHus SHEpruud B
TerioBbIx MamuHax. Koadduuuent nonesnoro neiictBus TermoBoil Mammubl. [ukn Kaphno u ero
KOA(QQHUIHUEHT MOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE MPOOJIEMBbI TETIIOIHEPT€TUKU.



TexHnueckue ycTpoWcTBa M INMPAKTUYECKOE NPHUMEHEHUWE: JBUTaTellb BHYTPEHHETO CrOpaHMS,
OBITOBOM XOJIOAUIBHUK, KOHIAUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH SHEPTUU Tejla MPH COBEPLICHUN PaOOThI: BHUIET MPOOKU U3 OYTHIIKH TOA
NeCTBHEM CXaToro BO3JyXa, HarpeBaHue »ddupa B JATyHHOH TpyOke myTéM TpeHHUs
(BuIEOIEMOHCTpAIIHS).

W3meneHnue BHyTpeHHEH 3HepTruu (TemMrepaTyphl) Tella Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3Mepenune yienbHOM TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapooOpa3zoBanue u koHaeHcanus. Mcmnapenwe u kuneHue. AOCONIOTHAsE MU OTHOCUTENbHAS
BJIQKHOCTh BO3Ayxa. HachlmeHHBIH map. YaenpHas TeIuloTa NapooOpa3oBaHUs. 3aBHUCHUMOCTH
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépmoe Teno. Kpucramnmmyeckue u amopdHbIe Tena. AHU30TPOMHS CBOHCTB KPUCTALIOB. JKuIKkue
kpuctaiuibl. CoBpeMeHHble MaTepuaiibl. [1naBnenue u kpucramimsanus. Y aenbHas TEIioTa IIaBiIeHUs.
CyO6numarusi.

VYpaBHEeHHE TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAIOPUMETD,
TEXHOJIOTMH MOJyYEHHS] COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCII€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChILIEHHBIX M1apPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUM.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus U TUIABJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMoHCTpauust KpUCTAILIOB.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENbHOU BIa)KHOCTH BO31yXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. dnekmpocmamuxa

OnexTpuzanus Tena. DIEeKTpUueckuil 3apsn. /IBa Buaa anekTpuyeckux 3apsaoB. [IpoBonHukw,
JTURJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsinoB. 3akoH Kyrnona. TodeuHBIN 2JIEKTPUUECKUHN 3apsii. DIEKTPUUIECKOE
nosie. Hanpsok€HHOCTD AnekTpudeckoro nois. [IpuHuun cyneprno3unnu 3eKTpudeckux nosen. Jlnaum
HaNpPsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun anexrpocratnueckoro noss. Ilorennuman. PazHocts noreHuumanos. [IpoBogHuku u
JOURJIEKTPUKHU B DJIEKTPOCTaTUYECKOM IToJIe. J{ManekTpruyeckas IpOHUIAEMOCTb.

OnexktpoémkocTh.  KonzmeHcartop. IJEKTpOEMKOCTh  IJIOCKOTO  KOHJEHCATOpa. DHEPrus
3apsHKEHHOIO KOHAEHCATOpa.

TexHuueckue ycTpoicTBa M NIPAKTHUECKOE MPUMEHEHHE: BJIEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3alUTa, 3a3€MJICHHUE AJIEKTPOIPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN anmapar,
CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anmoneiicTBre Ha’IEKTPU30BAHHBIX TEIl.

DJIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEIl.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMBIIEKTPUKH B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTBD 3JIEKTPOEMKOCTH MJIOCKOTO KOHAEHCATOpa OT IUIOMIA AN IUTACTUH, PACCTOSHUS MEXTY
HUMH U JTUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.



Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomuol

N3mepenune 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuueckuii mok. Toxu 6 paziuunvix cpedax

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHMS AJIEKTpUUeckoro Toka. Mcrounuku toka. Cunia
ToKa. [locTOsIHHBIN TOK.

Hanpsokenue. 3akon Oma 1t ydacTka LIETH.

DIEeKTpUYECKOe COINPOTUBJIEHUE. YIeIbHOE CONpPOTHUBIEHHE BewecTtBa. IlocnenoBarensHoe,
[apajulesIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

PaGora anekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTh 3JEKTPHUUECKOTO TOKA.

DNEeKTPOABUKYILAs CUJIa U BHYTPEHHEE CONMPOTUBICHUE UCTOUYHHUKA TOKA. 3akoH OMa i MOJTHOM
(3amMKHYTOM) 35ekTprueckoi 1enu. KopoTkoe 3aMmbikaHue.

DNeKTpOHHAsl MPOBOJAUMOCTh TBEPJBIX METAUIOB. 3aBUCHUMOCTb COIPOTHUBIICHHUS METANIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuuecKuid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs ¥ MPUMECHAs MPOBOAUMOCTD MOTYIPOBOAHUKOB. CBOMCTBa p—n-
nepexona. [loxynpoBoHIUKOBBIE TPHOOPHI.

DIEeKTPUYECKHUI TOK B PACTBOPAX M PACILIABAX JIEKTPOJIUTOB. DIEKTPOIUTUYECKAS JUCCOLIUALIMS.
DNeKTPOIH3.

DnekTpruyeckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATEIbHBIN pa3psaa. Monnus. [lna3ma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHME: aMIIepMETp, BOJBTMETP, PEOCTarT,
UCTOYHUKUA TOKA, SJIEKTPOHATrPEBATENIbHBIE MPUOOPHI, IIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBIN U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI, IMOIYNPOBOAHUKOBBIN JTHOJ,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPsSHKEHUS.

3aBHUCHMOCTD COMPOTHUBIICHUS UIUHIAPUUECKUX MPOBOJHUKOB OT JIJTUHBI, IUIOMIAIN TOTIEPEYHOTO
CEYEHMS U MaTepHaa.

CMmeniaHHO€ CO€JUHEHHE ITPOBOJHUKOB.

[IpsiMmoe u3mepeHue 31eKTpoABMKYIIEN criibl. KopoTkoe 3aMbplkaHUE rajJbBaHUYECKOTO 3JIE€MEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3ydeHne cMeIaHHOTO COEIMHEHMS pE3UCTOPOB.

N3mepenne 3meKTpoABMKYILEN CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenue snexrpomnusa.

Mexnpeamernbie CBA3U

N3yuenne kypca ¢usuku ©Oa3zoBoro ypoBHs B 10 Kkjacce OCyHIECTBISETCI € Y4YETOM
COJIEP>KATENbHBIX MEXKIPEAMETHBIX CBS3eHM C KypcamMH MaTeMaTHKH, OMOJOTHUH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Mescnpeomemusvie nonamus, CBI3aHHBIE C U3YYEHHEM METOJOB HAyYHOIO TO3HAHUS: SIBIECHUE,
Hay4YHbIA (akT, THMore3a, (uU3MYecKas BeIWYMHA, 3aKOH, TEOpHs, HAONIOACHHUE, DSKCIICPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuka: perieHre CUCTEMbl YpaBHEHM, JTuHeWHas (yHkuus, mapabona, rumepbona, uX
rpaduKu U CBOMCTBa, TPUTOHOMETpUYECKUE (DYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKICCTBO, BEKTOPHI M MX MPOESKIIMA HA OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexannueckoe JBMKEHUE B KUBOUM mpupose, nuddysus, ocMoc, TEIIo0OMeH KUBBIX
OpraHU3MOB (BHJIBI TETUIONIEPEIauH, TETUIOBOE PABHOBECHE), ITICKTPUICCKUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TEIJIOBble CBOMCTBA TBEPABIX Tel, *KHUAKOCTEH W ra3oB, 3JIEKTPUYECKHE CBOWCTBAa METaJIOB,
AIEKTPOJIUTUYECKAS TUCCOLMALINS, TalbBAHUKA.

l'eocpagpus: BIaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonoeus: npeoOpa3zoBaHue ABIKEHUHN C HCTIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, UCTIOJIb30BAaHUE 3aKOHA COXPaHEHUsS! MMITyJibca B TEXHHUKE (pakeTa, BOJAOMET U Ipyrue),
JBUTATEIb BHYTPEHHETO CropaHus, IMapoBass TypOuHa, OBITOBOW XOJIOAWJIBHUK, KOHIWUIMOHED,
TEXHOJIOTHH MOJy4eHHS] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YUCJIE HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTUH,
ANIEKTPOCTATUYECKAsl —3allUTa, 3a3eMJICHHE JJIEKTPONpHOOPOB, KCEPOKC, CTPYHHBIM MNpUHTEP,
ANIEKTpOHArpeBaTelIbHbIC MPUOOPHI, JIIEKTPOOCBETUTEILHBIC IPHOOPHI, TATbBAHHUKA.

11 KJIACC

Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKUUSA

[TocTostHHBIE MarHuThHl. B3auMozeicTBUE NOCTOSHHBIX MAarHuToB. MarnutHoe mosie. Bektop
MarHuTHOM MHAyKUWHU. [IpyHIMI Cyneprno3uuyy MarHUTHBIX MoJjed. JIMHUM MarHUTHOM WMHIYKLIMM.
KapTuna 1MHUI MarHUTHOW MHAYKIMH IOJI TOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1oJsie IpoBOJHUKA ¢ TOKOM. KapTrHa JIMHUN MHAYKIMU MarHUTHOTO MOJIS AJIMHHOTO
IIPSIMOTO IIPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHHMKA, KaTyIIKH ¢ TOKOM. OnelT Opcrena.
B3anmopeicTere NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPaBJICHUE.

Cuna JlopeHua, e€ MOAyib W HalpaBieHue. [|BUKeHHE 3apsDKEHHOM 4acTUIbl B OJHOPOIHOM
MarHuTHoOM nose. Padora cuisl Jlopenna.

SBneHue  dIEeKTpOMarHUTHOM  mMHAyKuuMW. [loTok  BekTOpa  MarHUTHOM — MHIYKIUU.
OneKTpOoABMKYLIasl CHJIa MHIAYKLIUHU. 3aKOH 3JIEKTPOMarHuTHON uHykuuu ®apanes.

BuxpeBoe anekrpuueckoe mose. DJIeKTPOIBUKYILAs CHIa MHAYKIUY B IPOBOJIHUKE, ABUKYILIEMCS
[IOCTYIIATEJIBHO B OJHOPOJHOM MarHMTHOM IIOJI€.

IIpaBuio JleHna.

NHayKTUBHOCTD. SIBIIEHME CAMOMHIYKIUU. DJIEKTPOABHIKYILAs CHUJIa CAMOVHIYKLIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHUuyecKkue ycTpoicTBa U MpakTUYECKOe MPUMEHEHHE: TOCTOSSHHBIE MATHUTHI, 3JIEKTPOMAarHuThI,
AJIEKTPOABUIaTENb, YCKOPUTENIN HIEMEHTAPHBIX YaCTHLI, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JInHUM MHYKIUY MarHuTHOTO TIOJIS.

B3anmopeicTere 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHHE ANEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOJIBUKYILEH CHJIBI MHIYKIIUU OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHTYKIIUH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3y4yeHrie MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eNCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBI€HUS 2IEKTPOMarHUTHOM WHIYKIIUH.

Pa3nen 5. Kojie0anust ¥ BOJITHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUnHble KOJIEOAHUS

KonebarenbHast cuctema. CBoOOIHBIE MexaHWYeckue KoieOaHus. ['apMoHMYeckue KoyieOaHusl.
[Tepuon, wactora, ammumutyaa u (asa konedbanuit. [IpyxuHHBIA MasTHUK. MaTeMaTH4eCKH MasiTHUK.
YpaBHeHHE TapMOHUYECKHX KoseOanuii. [IpeBpaiieHue sHepruu mpu rapMOHHYECKHUX KOJIeOaHMSIX.



Konebarenbubiit  koHTYp. CBOOOAHBIE DJIEKTPOMATrHUTHBIE KOJ€OAaHUS B HUCATBHOM
K0J1e0aTeIbHOM KOHType. AHAIOTHS MEXIy MEXaHHUYECKUMHU U DJICKTPOMATHUTHBIMH KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTUH B UACAUTHLHOM KOJIeOaTEIIbHOM KOHTYPE.

[IpencraBienre o 3aryxXawmuUX KoJIeOaHWSIX. BBIHYKICHHBIE MEXaHUYECKHE KOJeOaHUsI.
Pe3onanc. BeiHyk/1eHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennbiii ToK. CHHYCOMJAJIbHBIA TIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOr0 TOKA.
AMIUTUTYAHOE U JEHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSKEHUSI.

Tpancdopmarop. IlpousBoxncTBo, Tmepegada U MOTPEOJICHHE SJIEKTPUYECKON  DHEPTHUU.
DKOJIOTMYECKUE PUCKU TIPU IPOU3BOJICTBE AMEKTPOIHEprun. KybTypa HCOIb30BaHMS 3JIEKTPOIHEPTUN
B MOBCEHEBHOM KU3HH.

TexHnueckue ycTpoWCTBa M NPAKTUYECKOE IMPHUMEHEHHE: SJEKTPUUYECKUNA 3BOHOK, T'€HEpPaTop
IIEPEMEHHOTI'0 TOKA, JTMHUU JIEKTponepeaay.

Jlemoncmpayuu

UccnepoBanue mnapamMeTpoB KojaeOAaTeNbHOM CHUCTEMbl (MPY>KUHHBIA WM MaTeMaTUYeCKHUil
MasITHHK).

Habmonenue 3aTyxaronmx KojaebaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpamMmbl (3aBUCUMOCTH CUJTBI TOKA U HAMPSKEHUSI OT BPEMEHH ) IS SJIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc mnpu mociaeaoBaTeNbHOM COSAMHEHUM PE3UCTOPA, KATYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mosenb TMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

UccnepoBanue 3aBUCUMOCTH TIEPUO/Ia MAJIBIX KOJIEOAHUM TPy3a Ha HUTH OT JIJIMHBI HUTH U MacChl
rpysa.

HccnenoBanne nmepeMEHHOTO TOKa B LENM W3 IOCJIENI0BATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyLIKH U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJIHBI, YCIOBUS pacnipoctpanenus. [lepuon. CkopocTh pacnpocTpaHEHUs U JITTMHA
BoJIHBIL. [Tonepeunsie u mpoosibHbIE BOIHBL. MHTEpdepeHius u Audpaxiius MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBL. Y CIOBUS M3JyYeHHUs] JJICKTPOMArHUTHBIX BOJH. B3anMHas
opueHtauus BekTopoB E, B, V B anexkrpomarauTHoi BosHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHUe, MpeoMIIeHHe, nospu3anus, nudpakuus, nareppepernns. CKopocTh 3JIEKTPOMArHUTHBIX
BOJIH.

[IIxana smekTpoMarHuTHEIX BOJIH. [I[prMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paTIUOCBA3U U TeNeBUACHUS. Pagronokanus.

DNeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAtOIIeH CpeIbl.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKalbHbIE HWHCTPYMEHTHI,
yIBTPA3BYKOBAsl TUArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, paaIuonpuéMHHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

Habmoienne oTpakeHus U MpeIoMIICHHUS MEXaHUYEeCKHUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiuy MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HalGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/ION M 9aCTOTOM KOJIEOaHUH.

WccnepoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTpPA)XXEHUE, MPEIOMJIEHUE, MOJIApU3allus,
nudpakus, UHTeppepeHLus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeiiHOe pacnpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyd
cBeTa. TOYeUYHBbIN UCTOYHUK CBETA.



OTpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHUH B TIIIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MpPEJIOMIICHUS cBeTa. AOCOJIOTHBIN MOKa3aTeiab NpPETOMIICHUS.
[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa MOJHOTO BHYTPEHHETO OTPaKEHUS.

JHucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparomue u paccerBaromiye JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSIHUE U ONTHYECKast Cuila
TOoHKOH JMH3BI. [locTpoeHne n3o0paskeHui B COOMPAIOLINX M pacCCEMBAIONIMX JIMH3aX. POpMyIia TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIMH30MU.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. Untepdepenius cBera. KorepeHTHbIE HCTOUHUKU. YCIOBUA HAOIIOACHUS
MakCUMyMOB M MHHUMYMOB B HWHTEP(EPEHIIMOHHONH KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHKOB.

Hudpaxius ceeta. Judpakunonnas pemeéTka. Y caoBue HaOIOICHHS TIaBHBIX MAKCUMYMOB TIPH
MaJieHu MOHOXPOMATHUECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

Texnuyeckue ycTpoWCTBAa U MPAaKTHUYECKOE IMPUMEHEHHE: OYKW, Jiyna, Qoroammapar,
NPOEKIIMOHHBIN anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, MU(PPAKIMOHHAS pemETKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpsmonuHeitHOE pacnpocTpaHeHne, OTpaKeHHE U IpejoMieHne ceeta. OnTudeckue mpruoopshl.

[TonHOE BHyTpeHHEE oTpakeHue. Mojienb cBeToBo1a.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3AX.

Mopenn MUKpOCKOMA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknum cBera.

Habmtonenue aucnepcuu cBera.

[TosydyeHue cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEUIETKY.

Habnronenune monsipu3aiyu cBeTa.

Yuyenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenue nokaszarens NpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHId B TUH3aX.

HabGmronenue aqucnepcun certa.

Pa3nen 6. OcHOBBI cIeHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'paHnnBpl  MPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTymarsl cnenuanbHOM — TEOpUH
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTb MOJYJI CKOPOCTH CBETa B BAKYyME, NPUHIMII OTHOCUTEIBHOCTH
OHITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIEHUE JTUHBI.

OHeprus U UMILYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C HEpPTrUel U UMITYJIbCOM PESATUBUCTCKON YaCTHUIIbl. DHEPTUS TTOKOS.

Pasnen 7. KanroBas pusuka

Tema 1. dnemenmol K6aHMOBOU ONMUKU

®otonbl. Dopmyina [Inanka cBsi3u sHEprun (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (POTOHA.

OtkpbiTue U uccinenoBanue gorodapdexra. OnbiTel A. I'. CroneroBa. 3akoHbl (poTodddexTa.
VYpaBuenue DiinmreitHa i poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBrenne cBera. OnwiTe [1. H. JIeOenera.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpoHCTBa U MPaKTUUYECKOE MpUMEHEHHUE: (POTOAIEMEHT, (POTOIATUHUK, COJTHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MIIACTHHOM.

HccnenoBanue 3aKkoHOB BHELTHETO (poTOdPdeKTa.

Cseroauos.



Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OnwiTel Pesepdopaa mo paccessHuto o -yactuil. [lnmanerapHas momaens
aroma. [loctynatsr bopa. 3nyuenue u norsomieHne (GOTOHOB MPH MEPEXO0JIE aTOMa C OJJHOTO YPOBHS
SHEpruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEPruu aTomMa BOJIOPOJa.
BousHoBbI€ cBoOMicTBa yacTull. Bonubl ge bpoins. KopyckyisipHO-BOJIHOBOM Tyau3M.
CHnoOHTaHHOE U BBIHYKJEHHOE U3J1yYEHUE.
TexHuyeckue ycTpolcTBa U NMPAKTUYECKOE NPUMEHEHHUE: CIEKTPAIbHBIA aHaIU3 (CHEKTPOCKOI),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmtoienue inHeHYaThIX CIEKTPOB U3JTyUEHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamoptuie pabomol
Habumoienne TMHEeHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, J10Ka3bIBAIOIINE CIO0XHOCTh CTpOEHMs sipa. OTKpbITHE pPaJMOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo onpeneneHuo coctaBa paguoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6era-,
raMMma-u3ilydeHus. BiausHue paaiuoakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.
OTtkpbiTHE IPOTOHA U HeWTpoHa. Hykmonnast monens snapa I'eiisendepra—lBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3otomsl.
Anbba-pacniaf. DIEKTPOHHBIH M TMO3UTPOHHBIM Oerta-pacnaa. [amma-usnmydenue. 3akoH
pPaZMoaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.
SAnepHsle peakuuu. JleieHHe U CUHTE3 SAEP.
SAnepusiii peaktop. Tepmosimepublii cuHTe3. [IpobneMbl M MEPCIEKTUBBI SAEPHON YHEPTETHKU.
DKOJIOTMYECKHE aCIEKThI sIIEPHON IHEPTETUKH.
DneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
MeTo b1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
@dyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (pM3NYeCcKOi KapTHHBI MHpa.
TexHudeckue ycTpoicTBa M NMPAKTUYECKOE IPUMEHEHHUE: JO3UMETD, Kamepa BuiibcoHa, saepHbIit
peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOIMX YaCTHII.
Yuenuueckuii skcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM doTorpadusim).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Otanbl pa3Butus actpoHomud. [IpukiaHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMHUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spkue 3BE3/bI, MIIAHEThI, UX BUAMMOE ABH)KECHUE.

Conneynas cuctema.

Connue. ConHeunast aktuBHOCTh. Mctounuk sHepruu ConHia M 3BE37. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKU. JlmarpamMma  «CHEKTpalbHBIA  KJIacC — CBETHUMOCTb». 3BE3NBI  TJIABHOM
MIOCJIE/I0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3]1 TJIaBHOM IMOCIEI0BATEIbHOCTH.
Baytpennee crpoenue 38€371. CoBpeMeHHBIE TTPEICTABICHHS O MPOUCXOKIEHUHN U dBotonnu CoJTHIIA U
3BE3]1. DTaIlbl )KU3HU 3BE3]I.

Muneunbiii [lyte — Hama ['amaktuka. Ilonoxxkenwe u nBuwxenue Connua B [Nanaktuke. Tumbl
rajiakTuk. PajuoranakTiuku u kBa3zapsl. YEpHbIE ABIPHI B A/Ipax ralakTUK.

Bcenennas. Pacuimpenne Beenennoil. 3akon Xa66mna. Paz6eranue ranaktuk. Teopust bonbioro
B3pbIBa. PeNMKTOBOE HM3IIyYeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus



Habmtonenuss HEBOOPY>KEHHBIM IJIa30M C HMCIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUNA IS
OTIpe/ICTICHUS! TTOJIOKECHHSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE c0o3Be3aust CeBepHOTo
MOJTyIIApHS U SIPKUE 3BE3BL.

Habmtonenus B reneckon Jlynsl, maner, Mieunoro IlyTu.

Oo6o0maromnee NoBTOpeHne

Ponb ¢u3nku ¥ acCTpPOHOMHUU B DKOHOMHUYECKOW, TEXHOJIOTHYECKOH, CONMATBHOW M ITUYCCKOM
cdepax IesTeIbHOCTH YeJIOBEKa, POJib K MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON HAYyYHON KapTUHE
MUpA, poJib PU3NIECKON TeOpHH B (HOPMUPOBAHUU NPEACTABICHUN O (PU3NIECKOI KapTHHE MUPA, MECTO
¢bu3nueckoil KapTHUHBI MUpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O
pUpO/IE.

MexknpeamMeTHbie CBSI3H

Wzyuenne kypca ¢usuku 0azoBoro ypoBHA B 11 Kkjacce oOCymecTBIsieTcs € Y4ETOM
COJIEP>KaTEIIbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH, OMOJIOTHUH, XUMHUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nouamusi, CBSI3aHHbIE ¢ U3YYEHHEM METOJIOB HAYYHOI'O IMO3HAHUS: SIBJICHHE,
Hay4dHbId (akT, runoreza, Qu3udeckas BETUYHMHA, 3aKOH, TEOpHs, HAOIIOJACHHE, SKCIEPUMEHT,
MOJIETTUPOBaHUE, MOJIeIIb, U3MEPEHHE.

Mamemamuka: pemieHue CHCTEMbl YPaBHEHUI, TPUTOHOMETpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HMX MPOEKIUU HA OCHU
KOOP/IMHAT, CJIOXXEHHWE BEKTOPOB, IIPOM3BOJHBIC DJIEMEHTApHBIX (YHKIHMHA, pPU3HAKH TOA0OHS
TPEYTOJIbHUKOB, OIpeIeJICHHE MIOMAAN IIOCKUX GUryp u oonéma ted.

Buonoeus: snekTpuueckue sBICHUS B JKUBOW NpUpoAe, KojeOaTelbHbIC IBUKCHUS B KHUBOU
MIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOU NMPUPOE, ACHCTBUE pailallii Ha KUBbIE OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTATUIMYECKON PEIIETKU, CIICKTPAIbHBIN aHAIH3.

leoepaghus: MarHUTHBIE TIONIOCA 3€MJIM, 3aJie)KM MAarHUTHBIX pyn, (oTochéMka 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNEe 3eMJICTPSCEHUH.

Texnonoeus: TMHAN QJICKTpoIIEpeaay, recaepaTop NCPEMECHHOr0 TOKa, 3JICKTPOABUTATEIb, MHAYKIIMOHHAA II€Yb,

pamap, paxuonpuéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus, mpoeKIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
COJIHEYHas OaTapes..

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUSA

OcBoenne yueOHOro npenmera «@u3KMKa» Ha ypOBHE cpellHEro ooiero odpasoBanus (6a30BbIH
YPOBEHB) JTOJIKHO 00ECHIEUNTh JOCTHKEHUE CIEAYIOINX JTMYHOCTHBIX, METANIPEAMETHBIX U ITPEIMETHBIX
00pa3zoBaTeIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOr0 npeamera « PU3nKa» JOJKHbBI OTpaXaTb TOTOBHOCTh
U CIIOCOOHOCTH 00yUaIOIIUXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3ULIMEH TMUYHOCTH,
CHUCTEMON IE€HHOCTHBIX OpHUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM LIEHHOCTSIM POCCHMCKOro OOIIEecTBa, paCIIUPEHUE MKU3HEHHOTO OINbITa U ONbITa
NEATEIBbHOCTH B MPOLECCE peaTn3alii OCHOBHBIX HAIIPABJICHUN BOCIIMTATENIBHON JIEATEIBHOCTH, B TOM
YUCJIE B YACTU:

1) rpaxIaHCKOro BOCIUTAHUA:

Cc(OPMHUPOBAHHOCTh T'PAXKIAHCKOW IMO3UIMHM O0YYaIOLIerocs Kak aKTUBHOTO M OTBETCTBEHHOIO
4JIeHa POCCUICKOro O0ILEeCTBa;

NPUHATHE TPAAUIMOHHBIX 00IIEUEIOBEUECKUX T'YMAaHUCTHYECKUX U IEMOKPATUYECKHUX 1IEHHOCTEHH;

TOTOBHOCTH BECTH COBMECTHYIO JI€ITEIbHOCTh B UHTEPECax rPpa)AaHCKOro oOIIecTBa, y4acTBOBATh
B CaMOYIIpaBJIeHHUH B 00pa30BaTeIbHONW OpraHU3aIH;

yMEHHE B3aMMOJIEWCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (YHKIUSMHU U
Ha3HA4YCHUEM;



TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) 1aTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHICKON TPaXXTAHCKON MACHTHYHOCTH, TAaTPUOTU3MA,

[IEHHOCTHOE OTHOILEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCHMCKHUX YYEHBIX B
o0nactu (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTh OIICHHMBATh CUTYAllMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIJa B MOCTPOCHHE YCTOMUUBOTO OYIYIIEro;

4)3CTeTHYEeCKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas ASCTETUKY HAyYyHOrO TBOPUYECTBA, IPUCYIIETO
(hU3UYECKON HayKe;

5) TpyA0BOro BOCIMTAHMSA:

MHTEpEC K pas3iudHbIM cepaM NmpodhecCHOHANBHON NeATeIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(GU3MKOIN M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBINA BHIOOP OyayIiel npodeccuu 1 peaan30BbIBaTh
COOCTBEHHBIE KHU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHUIO W CaMOOOpa3OBaHHUIO B oOjacTh (HU3WKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0/10rM4ecKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh ~ JKOJOTUYECKOW  KyJIbTYpbl, OCO3HAHUE TIJO0AJIBHOTO  XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;

IUTAHUPOBaHUE W OCYILECTBJICHHE ACWCTBUI B OKpY)KaIOIIEH cpele HAa OCHOBE 3HAHM LieJei
YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;

paciidpeHye OmbITa JESATENbHOCTH AKOJIOTMYECKON HAMpaBIEHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUU 10 (pu3HKe;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
bu3nuecKoil HayKu;

OCO3HaHHME IICHHOCTH HAYYHOH JesATeNbHOCTH, TOTOBHOCTH B TIpoIlecce H3y4YeHHs (HU3HKA
OCYIECTBIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JESITeIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1elCTBUS
ba3oBble JJoruueckue AeicTBUS:
CaMOCTOATENbHO (POPMYITUPOBATH U aKTYaTU3UPOBATH IPOOIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIISATE LENU AEATEIIbHOCTH, 3a1aBaTh ITapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS,
BBIABJIIATH 3aKOHOMCpHOCTI/I u HpOTI/IBOpeLII/Ifl B paCCManI/IBaeMI)IX (1)I/ISI/I‘ICCKI/IX SIBJICHUAX
pa3pabaThiBaTh IUIaH peElIeHUs MpoOJIeMbl ¢ y4E€TOM aHallM3a HMMEIOIIUXCS MaTepuaibHBIX U
HEMaTepHaIbHbBIX PECYPCOB;
BHOCUTBH KOPPEKTUBHI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB LEISAM, OLICHUBATD
PHUCKY MOCTEACTBUIN AEATEILHOCTH,
KOOpJIUHUPOBATh U  BBHIMOJHATH PabOTy B  YCIOBUSX peajbHOrO, BHPTYalbHOTO |
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3ZHEHHBIX TTPOOIIEM.
Bba3oBble ucciaenoBareabcKue AeiicTBUS:
BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHATHAMHI M METOIaMU (PU3UUYECKON HAYKU;
BJIAACTh HABBIKAMH y‘—Ie6H0-I/ICCJ'IeJIOBaTeJ'IBCKOI\/II 158 HpoeKTHOP'I NCATCIIBHOCTHU B O6.]'IaCTI/I (i)I/ISI/IKI/I,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJOB PELIEHUS 3a1a4y (PU3UIeCcKOro
COHep)KaHI/ISI, HpI/IMeHeHI/IIO pa3J'II/IqHI)IX METOA0B ITIO3HAHUSI,



BJIQJIETh BUAAMH JCSITENBHOCTH IO TIOJYYEHUIO HOBOIO 3HAaHMS, €ro HHTEpIpeTauy,
npeoOpa3oBaHUI0 M NMPUMEHEHUIO B PA3IMYHBIX yYEOHBIX CHUTyalUsX, B TOM YHCJIE HPU CO3JaHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh NIPUYUHHO-CIICICTBEHHBIE CBSI3U M aKTYaJIM3HPOBAThH 3a/1ady, BBIIBUTATH THIOTE3Y €&
pellleHrs, HaXOAUTh apryMEHThI JUIsl JOKa3aTelbCTBA CBOMX YTBEP)KICHUM, 3aJaBaTh MapaMmeTpbl U
KPUTEPHUH PELICHHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE PEIICHUS 3a/laydl pe3ysbTaTbl, KPUTUYECKH OLIEHUBATH MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM JESITEILHOCTH, B TOM YHUCIIE
IpU U3yYeHUH (PUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETbh NEPEHOCUTH 3HAHUS O (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEACITEIHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIEC UJCH, IPEAIaraTb OpUrHHAIBHbIC MTOIXOAbI H PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33a4H, IOMYCKAIOIINE albTepPHATUBHBIC PELICHUSI.

Padora ¢ undopmanueii:

BJIa/IETh HABBIKaMU NoJyuyeHUs nHbopMauu GU3NYECKOro COACpPHKaHUs U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSATEIBHO OCYIIECTBIISATh TMOWCK, aHAIMW3, CHCTEMATHU3alUI0 W HHTEPIPETAIHIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEICTBA WH(GOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OPTaHU3AIMOHHBIX 337a4 C CcoOMIo/eHHeM TpeOoBaHMN
PrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHUEHBI, PeCypcocOepekeH sl, TPABOBBIX U ATHUECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0E30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTrO COJEp)KaHUS B PA3IUYHBIX QopmaTax ¢ y4€TOM Ha3HAUYCHUS
nHGOpPMAIINY U LIEIEBOH ayIUTOPHH, BEIOMpPast ONTUMAIIBHYIO (hOpMY MPEICTABICHHUS U BU3YaJTN3AIHH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISTH OOIICHUE HA YPOKaX (DU3WKHU M BO BHEYPOUYHOH JCITEILHOCTH;

pacmno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIi U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHON U WHIUBUAYaIbHON pabOTHI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Yy4€TOM OOIIUX HHTEPECOB H
BO3MO’KHOCTEHN Ka)KJIOT0 4JIeHA KOJUIEKTUBA;

IMPpUHUMATh LECJIN COBMECTHOU ACATCIIBHOCTHU, OPraHN30BbIBATh 1 KOOPAUHUPOBATH I[CI\/JICTBI/ISI no eé
JOCTH)KEHHMIO: COCTaBIIATH IUJIaH JIEWCTBUM, paclpelnensiTh PO C y4YETOM MHEHUN YYaCTHUKOB,
00CyXJ1aTh pe3yIbTaTbl COBMECTHON pabOThI;

OICHUBATH KAaUYCCTBO CBOCTO BKJIaAa W KaXAOTO YYaCTHHKAa KOMAaHIbI B O6HIPII>1 pe3ybTaT I0
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC IPOCKTHI, OLNCHUBATHL HWACU C TMO3WIKUWHW HOBHU3HBI, OPUTIMHAJIIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYIICCTBIIATE NMO3UTHUBHOC CTPATCITHMYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyalUsaX, IPOABIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranmu3anmus:
CaMOCTOSITENIbHO OCYIIECTBIISATh T03HABATEIBHYIO JIEATEIHHOCTh B 00J1acTH (PU3UKU U ACTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOATENIBHO COCTABIIATH IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IUIaH BBIITOJIHEHUS
MPAKTUYECKON paboThI C y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEANIOUYTEHHIH;
JaBaTh OLEHKY HOBBIM CUTYaIlHsIM;
pacupsATh paMK1 y4eOHOro peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO WM TPOSBICHUIO SPYAUIMH B 00JacCTH (U3UKH, MOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIH YPOBEHD.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBl B JESITEIBHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIaJIETh HABBIKAMU II03HABATENBbHOW pe(IeKCHH KaK OCO3HAHUS COBEPUIAEMBIX NEHCTBUU H
MBICIIUTENIBHBIX [TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI pedIIeKCHUU TSl OLICHKH CUTYaI|H, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IIPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nporecce nocTrKeHNS TUYHOCTHBIX PE3YIBTaTOB OCBOSHHSI TPOrPaMMBI 110 (PU3UKE ISl YPOBHS
cpeaHero obmero oOpa3oBaHUsA Yy OOYYarOIMXCS COBEPUICHCTBYETCS 3MOLMOHAIBHBIA HMHTEIIEKT,
Mpernoiararomuii copMUpPOBaHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHMMATh CBOE HYMOLMOHAIBHOE COCTOSHUE, BUIETh
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON YMOIIMOHAILHON C(ephl, OBITh YBEpPEHHBIM B ce0€;

CaMOpETYJIMPOBaHMsI, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MIOBE/ICHUE, CIIOCOOHOCTD aJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U POSIBIATH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlLIMY, BKIIIOYAIOUIEH CTpEMIIEHUE K JOCTHKEHHIO LEJIM U YCIIEXY, ONTUMU3M,
MHULMATUBHOCTb, YMEHUE IEHCTBOBATh UCXOs U3 CBOUX BO3MOXKHOCTEM;

OMITATUH, BKIIOYAIOMIEH CIOCOOHOCTh MMOHMMATh SMOLIMOHATIBHOE COCTOSIHUE JIPYTHX, YIYUTHIBAThH
€ro MpH OCYIIECTBIEHUH OOLIEHUS, CIIOCOOHOCTbh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BHICTPAaUBATh OTHOIIEHHUS C IPYTUMHU JIFOIbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOHQIIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce nmpeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh
c(hOpPMHUPOBAHHOCTH Y O0yUaIOLIUXCSI YMEHHI:

JEMOHCTPUPOBATH Ha MPUMEpax poJib U MeCTO (PU3UKH B (HOPMUPOBAHUHN COBPEMEHHON HAy4YHOM
KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH W TEXHOJOTUH, B MPAKTHUUECKOW AEATEIBHOCTU
JTIOJIEH;

YUUTHIBaTh TPAHHIIBI TPUMEHEHUS HW3YYCHHBIX (PU3MYECKHX MOJeJeil: MaTepualbHas TOYKa,
MHepLHaIbHas cUcTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TEJIO0, UACATBHBIN ra3, MOJEIN CTPOEHHUS ra3oB,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AIIEKTPUUIECKUI 3apsii IpU pelieHuu GU3NIECKUX 3a/1a4;

pacro3HaBaTh (U3MUECKUE SBIEHUS (IIPOILIECCHI) U OOBSICHATh X HAa OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOCHMSI BEUIECTBA M DJIEKTPOAUHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKEHHE, CBOOOJHOE TMAaJeHUE TEN, TBIKEHHUE MO OKPY>KHOCTH,
WHepLHUs, B3auMozeicTeue Ten, nuddysus, OpOyHOBCKOE NBHKEHUE, CTPOSCHUE KUIKOCTEH U TBEPIBIX
TeN, WU3MEHEHHEe 00bEMa Ted MpU HArpeBaHUM (OXJIAXKICHWH), TEIJIOBOE PaBHOBECHUE, HCIApEHUE,
KOH/JIEHCAllUsl, TUIaBJICHUE, KPUCTAILTN3AIlUs, KUIIEHUE, BJIaXKHOCTh BO3/1yXa, MOBHIIIEHUE JaBJICHUS Ta3a
MIPU €T0 HArPEBaHHWH B 3aKPBITOM COCYIE, CBSI3b MEXK]Iy MapaMeTpaMu COCTOSIHUS ra3a B H30MpoIeccax,
ANEKTPHU3ALUS TEJl, B3aUMOJIEHCTBHE 3apsi/IOB;

OMHCHIBATh MEXAHWYECKOE JIBI)KCHHE, MCIONB3ysd (PU3WYECKHe BEJIMYMHBI: KOOPJMHATA, MYTh,
nepeMenieHnue, CKOpPOCTh, YCKOpEHHE, Macca Teja, CUila, MUMIYJbC Tejla, KUHETHYecKas SHEeprus,
MOTEHITMATbHAS DPHEPTHUs, MEXaHUUECKasi padoTa, MEXaHNYECKasi MOIIHOCTh; TIPH OMUCAHUU TTPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCIOJIB3YyEeMbIX BEITUYHH, WX OO0O3HAUEHUS W EIMHUIIBI, HAXOIUTh
(hopMyJTBI, CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BEIMUUHY C IPYTUMH BEIMUYNHAMU,

OIKCHIBATh M3yUYEHHBIC TETUIOBHIE CBOMCTBA TEN M TEIJIOBBIC SIBICHUS, UCIONB3Ys (hHU3HUECKUE
BEJIMYUHBI: JABJICHUE Tra3a, TeMIEeparypa, CPEeIHssl KMHETHYECKash SHEPrusl XaOTHYECKOTO JBUKEHUS
MOJIEKYJ, CpeIHEKBaIpaTUUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS dYHEPTHsl, paboTa
ra3a, K03 GUIUEHT MOJE3HOTO ACUCTBHUS TEIJIOBOTO JBUTATEINS; IPH OMUCAHWUHU MPABHIIBHO TPAKTOBATH



(bu3NyYeCKUi CMBICI HUCMOJIb3YEMBIX BEIUYMH, MX O0O3HAUEHUS M E€AMHHUIIBI, HaXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NUECKYIO BEIMUHUHY C IPYTHMU BEITUYHMHAM;

OTHCHIBATh U3YUYECHHBIE 3JIEKTPUUECKHE CBOMCTBA BEILIECTBA U AJIEKTPUUYECKUE SBICHHUS (TIPOLIECCHI),
UCTIONB3Ys (PU3MYECKHE BETUYHHBI: AICKTPUICCKUH 3apsil, IEKTPUUIECKOE MOJIe, HAPSKEHHOCTD OIS,
MOTEHIIMAJ, Pa3HOCTh IOTEHIMAJIOB; MPU OMHCAHUU MPABUIBHO TPAKTOBAaTh (PU3UUECKUN CMBICI
WCIOJIb3YEMBIX BEITUYHMH, UX O003HAYCHUS W CIUHHIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bu3MYECKYyIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

aHATM3UPOBATH (PU3MUECKUE MPOLIECCHI U SBIICHUSI, UCIIONB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIHIIBL:
3akOH BcemupHoro tsarorenus, I, 11 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKOW SHEPIruu,
3aKOH COXpPAHEHHUS HMIYJIbCA, MPUHLHUII CYNEPHO3ULMU CUJI, TPUHIIUI PABHOMPABUS HHEPLHAIBHBIX
CUCTEM OTCU€Ta, MOJICKYJISIPHO-KMHETHYECKYK0 TEOPUIO CTPOEHUsS BEILECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeIHEN KHHETUYECKON 3HEPIHH TEIJIOBOTO ABMKEHUS MOJIEKYJI C aOCOJIOTHONW TEMIIEpaTypoH, EPBhI
3aKOH TEPMOJAVMHAMUKH, 3aKOH COXPAaHEHUs JIEKTPUUECKOT0 3apsA/a, 3akoH KynoHa, mpu 3ToM pazinyaTh
CIIOBECHYIO (hOPMYIIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBHsI (TPAHHUIIBI, 00JIACTH)
MIPUMEHHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHHIIMIIBI JCHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3ianyaTth yCIOBHS X O€30MaCHOTO HCIOIb30BAHUS B IOBCEIHEBHON KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI [0 HWCCJICAOBAHMIO (PU3WYECKUX SIBJICHHUM U TMPOIECCOB C
UCIOJIb30BaHUEM MPSMbBIX U KOCBEHHBIX H3MEPEHHi, IpU 3TOM (HOpMYyIHUpOBaTh Mpodiemy/3anady u
TUIIOTE3y YY4EOHOTr0 HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYA0BaHUS, IIPOBOAUTH
OTIBIT U (POPMYITHPOBATH BHIBObL;

OCYIIECTBIISITh MPSMbIC W KOCBEHHBIC M3MEPCHHS (U3MUSCKUX BEIWYHMH, TPU ITOM BBIOMPATH
ONTHUMAJBHBIA CIMOCOO U3MEPEHHS W UCIHOJIb30BaTh H3BECTHBIE METOJbl OIEHKU IOTPEIIHOCTEH
U3MEPEHMU;

UCCIIEIOBATh 3aBUCHUMOCTH MEXAY (GU3MYECKUMHU BEIMYMHAMH C HCIOJIb30BAaHHEM MPSIMBIX
W3MEpEHUH, IIPU STOM KOHCTPYHUPOBATH YCTAHOBKY, PUKCHPOBATH PE3YJIBTATHI MOTYICHHON 3aBUCIMOCTH
(bu3MUeCKUX BEIMYMH B BHJIe TaOIUI] U IpaUKOB, IEIaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMUS;

coOmoaaThk mpaBmia 0€30MacHOTO TPyJa HpU HMPOBEIECHHHM HMCCIEJOBAHWUN B paMKax y4eOHOTO
OKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM U TPOEKTHON JEATENBHOCTH C HUCIHOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpPHOTO 000PYI0BaHUS;

pemats pacy€THbIE 3aJaud C SBHO 3aJaHHOW (U3MUYECKON MOMAENbI0, UCHONB3Ys (U3NYECKUE
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJladyd BBHIOMPATHh (PU3UUECKYIO MOJIETh, BBIICIATh
¢dbusznueckrue BeTUIUHBI U HOPMYIIbl, HEOOXOTUMBIE TSI €€ pelIeHus, TPOBOJAUTh PACUETHI U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HAYCHHS (PU3MUECKON BEIMYUHBI;

pemarb KayeCTBEHHBIE 3aJauyM: BBICTPAWBATh JIOTMUECKH HEMPOTUBOPEUMBYIO ILIETIOUYKY
pPacCyXJIeHUI ¢ ONOPOM HA M3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

MCIOJIb30BaTh MPHU PEIICHUU y4eOHBIX 33]a4 COBpEMEHHBbIC MH(DPOPMAIIMOHHBIE TEXHOIOTUU IS
MOUCKA, CTPYKTYpPUPOBAHUS, HHTEPIPETAIIMU U TPEACTABJICHHUS Y4eOHOM M HAyYHO-TOMYJISAPHOMN
uH(pOpMaIIUY, TMONTYYSHHONM M3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTUYECKH AHAIU3UPOBATH MOIYyYaEMYIO
nH(pOpMalLIIO;

MIPUBOJIUTH MPUMEPHI BKJaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BACHEHHE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHUH;

UCIONIb30BaTh TEOPETHUYECKHE 3HAHHS MO (PU3MKE B TOBCEIHEBHON >KM3HHU sl 00ecredeHus
0€30macHOCTH TIPH OOPAIICHUH C TPUOOPaAMU U TEXHUIECKUMH YCTPOUCTBAMHU, ISl COXPaHEHUS 37I0POBBS
U COOTFOICHUSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKpPYKAOIIIEH Cpe/Ie;

paboTaTh B TPYMIIE C BHIMOTHEHUEM PA3JIMYHBIX COITUATBHBIX POJICH, TUTAHUPOBATH pa0OTy TPYTIIIHI,
paIMoOHATIBFHO pacHpeesTh 00SI3aHHOCTH U IUIAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CUTYAIIHIX,
aJICKBaTHO OIICHUBATH BKJIA] KAXKIOTO U3 YYACTHUKOB I'PYIIIIHI B PEIICHUE pACCMAaTPHUBAEMOM MTPOOIEMEI.

K xoniy oOyuenus B 11 kiacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM YPOBHE JOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIUXCS YMEHUI:

JI€MOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3HKU B (HOPMHUPOBAHUM COBPEMEHHOM Hay4HOU
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKM M TEXHOJIOTUH, B IMPAKTHYECKON NEATEIbHOCTH
JOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKON KApTUHBI MUDA;



YUUTHIBATH TPAHUIIBI TPUMEHEHUS N3YUYCHHBIX (PU3MUECKUX MOJEJICH: TOUCUHBIH JIEKTPUUCCKUIN
3apsan, 1y4 CBCTa, TOYEYHBIM HCTOYHUK CBCTa, sA/iIcpHasd MOACJIb aTOMA, HYKJIOHHAA MOJCJIb aTOMHOT'O pa
NpH pelieHUH PU3MYECKUX 3a71ay;

pacrio3HaBaTh (uU3MUECKHUE sBICHHS (Tpouecchl)) M OOBSACHATH HMX Ha OCHOBE 3aKOHOB
JNEKTPOJUHAMUKH W KBAaHTOBOW (M3WKHU: 3JIEKTpUYECKas MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHNYCCKOEC, MAarHuTHOC HeﬁCTBHH TOKa, B3aI/IMOI[eI\/JICTBI/I€ MAarHuToOB, 3JICKTpOMAarnvuTHasd WHAYKIUA,
JEeUCTBHE MArHUTHOTO MOJsi HAa MPOBOJHHUK C TOKOM M JABHXKYIIMHCS 3apsij, 3JICKTPOMArHUTHBIC
KoJIeOaHWsT W BOJHBI, TPSMOJIMHEHHOE pPACIpPOCTPAHCHUE CBETa, OTPaXEHHE, IMPEIOMIICHUE,
uHtepdepeniys, Aubpakius U MOJspU3aIMs CBETa, TUCIEpcust cBeta, (Gorodsekrpuyeckuii 3ddexr
(poroaddekr), cBeTOBOE MaBlieHHWE, BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa aroMa BOJOPOA,
€CTECTBEHHAS M UCKYCCTBEHHAs PaIHOaKTHBHOCTD;

OIMUCBIBATh HU3YYCHHBIC CBOMCTBA BEIIIECTBa (BHGKTpI/I‘IeCKI/Ie, MarduTHBIC, OIITHYCCKHC,
ANIEKTPUYECKYI0 MPOBOAUMOCTh PA3JIMYHBIX CPEA) U OIJICKTPOMArHUTHBIC SIBJICHUS (IIPOILIECCHI),
UCTOJB3Ys (PU3MUECKUE BEIMYMHBI: JCKTPUUYCCKHNA 3apsj, CHia TOKa, JICKTPUUYECKOE HANpsHKEHUE,
ANIEKTPUYECKOE COMPOTHBIICHHE, PAa3HOCTh IOTEHIMATIOB, JJICKTPOJABIKYIAs Cujia, paboTa TOKa,
MHAYKIHUS MarHuTHOro mojs, cwia Amiepa, cuia JlopeHla, MHIYKTUBHOCTb KaTYLIKH, SHEPrHUs
AIIEKTPUYECKOT0 M MATHUTHOTO IMOJICH, TIEPHOJI U YacTOTa KoJicOaHHii B KOJIeOaTeIbHOM KOHTYpPE, 3apsijl
M CHJIa TOKa B IPOIECCE TMAPMOHHUYECKHUX DIICKTPOMATHUTHBIX KojieOaHHi, (POKYCHOE pPACCTOSIHHE U
ONTHYECKAsl CUJIA JIMH3BI, IPU OMUCAHUHU MPABUILHO TPAKTOBATH (PU3MYECKUN CMBICI HCIOIb3YEMbIX
BCJINYHH, HUX o0o03HaueHus u CAWHUIBI, YKa3bIBATb q)OpMy.]H)I, CBA3LIBAIOIIUC JTAHHYIO (1)I/I3I/I‘I6CKYIO
BEJIMYMHY C IPYTUMHU BETUUHHAMHU;

OIMIUCBhIBATb HM3YUYCHHBIC KBAHTOBLIC SABJICHHUA W ITPOLCCCHI, HUCIIOJIb3YyA (1)I/ISI/I‘IGCKI/I6 BCIINYHHBI:
CKOPOCTD 3JICKTPOMAariuTHBIX BOJIH, JJIMHA BOJIHBI K HaCTOTA CBETA, SHCPIrUsd U UMITYJIbC q)OTOHa, nepruona
nojaypaciazaa, SOHEpPrus CBA3W aTOMHBIX AJCP, IIPU OITMCAHUHU ITPABUJIBHO TPAKTOBATH (1)PI3PI‘I€CKPII>1 CMBICJI
HCIIOJIB3YCMBIX BCJIHNYHH, UX 0003HauYeHUS U CAWHUIBI, YKa3bIBATh q)OpMYJH)I, CBA3BIBAOIINEC OJAHHYIO
(bl/IBI/I‘ICCKYIO BCIIMYMHY C APYT'UMU BCIINYHNHAMU, BBIYUCIIATH 3HAYCHUC (bHSquCKOﬁ BCJINYHHBI,

AHAJIM3UPOBATDH (1)I/I3I/I‘-IGCKI/I€ MMpOoUECCChI U ABJICHUA, UCITIOJIb3YA (1)1/13I/IIICCKI/IC 3aKOHBI U IPUHIUIIBI:
3ak0H OMa, 3aKOHBI M1OCJIEI0BATEIBLHOIO U NAapAIJIEIBbHOTO COSAMHEHUS IPOBOJHUKOB, 3aKOH [[xoymnsa—
JleHna, 3aK0H 3JIEKTPOMAarHUTHOM MHAYKIUH, 3aKOH MPSAMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI
OTpaXKeHUs CBeTa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUe OHWHITelHa Mg (orosddexra, 3akoH
COXpaHEHUs PHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXPAHEHUS AJICKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHUsI MacCOBOI0 YMCIIA, OCTYJaThl bopa, 3aKOH pauoakTUBHOIO pacnaa, Mpu 3TOM pa3audarhb
CJIOBECHYIO (hOPMYJTUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBHIPAKCHHUE M YCIOBUS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OIIpEAEIATh HANpAaBICHUE BEKTOPA MHIAYKIMM MAarHUTHOIO TOJS NPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cunsl JIopenna;

CTPOMUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIMOJIHATh OKCIIEPUMEHTHl 10 HCCIENIOBaHMIO (PU3MUYECKUX SBJICHUH M MPOIECCOB C
UCIOJIb30BaHUEM MPSMbBIX U KOCBEHHBIX M3MEPEHUN: IpU 3TOM (HopMyIHupoBaTh npoliemy/3anady u
TUIIOTE3Y Y4eOHOIr0 3KCIIepUMEHTa, COOMpaTh YyCTaHOBKY M3 MPEUI0KEHHOT0 000pYA0BaHUs, TIPOBOIUTD
OTIBIT U (POPMYIIHPOBATH BHIBObL;

OCYIIECTBIATh MpsSMble U KOCBEHHbIE M3MEpEeHUs (U3MUECKUX BEJIUYHMH, MPU 3TOM BBIOMPATH
ONTUMAJIBHBIA CHOCO0 M3MEPEHUs M HCIIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKU MOTPEUIHOCTEH
U3MEPEHMU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3UUYECKUX BEIUYHMH C HCIOIH30BAHUEM MPSIMBIX M3MEPEHUN: TPH
9TOM KOHCTPYHUPOBaTh YCTAaHOBKY, (DMKCHUPOBATHh PE3YIbTAThI MOJYYECHHOW 3aBUCUMOCTH (U3UYECKUX
BEJIMYMH B BUJIE TaONHII U TpadUKOB, JeNaTh BBIBOBI IO PE3YJIbTaTaM UCCIICIOBAHNUS,



coOmroiaTh mpaBwiia 0€30MacHOr0 TpyJa MpH MPOBEICHUHM HCCIIEIOBAaHMM B paMKax y4eOHOTO
OKCIICPUMCHTA, y‘-IGGHO-HCCJIeI[OBaTeJIBCKOﬁ )41 HpOCKTHOﬁ JCATCIIBHOCTH C  HCIIOJIB30BAHUEM
W3MEPHUTEIBHBIX YCTPOUCTB U JIaOOPaTOPHOTO 00OPYT0BAHHS;

pemars pacyéTHbIC 3aJaud C SBHO 3aJaHHOW (M3MUYECKON MOJENbI0, UCHOJB3Ys (U3NYECKUe
3aKOHBI ¥ TMPUHIIMITEI, HA OCHOBE aHAIM3a YCIOBHS 33[a4d BBIOMPATh (PU3HMUECKYIO MOJENb, BBIICIAThH
¢busznueckre BeTUYUHbBI U HOpMYIIbl, HEOOXOIUMBIE [Tl €€ pelIeHus, TPOBOJAUTh Pacu€Thl U OLICHUBATH
PeaIbHOCTh MOIYYEHHOTO 3HAYeHUS! (PU3HUUECKON BETMYMHBI;

pemarh KayeCTBEHHBIE 3aJauyM: BBICTPAWBATH JIOTMUECKH HEMPOTUBOPEUMBYIO IIETIOYKY
paccyXJICHHIA ¢ OTIOPOi Ha U3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBICHHUS;

MCIIOJIb30BaTh MPHU PEIICHUU y4eOHBIX 33]1a4 COBpEMEHHBbIC MH(DPOPMAIIMOHHBIC TEXHOJIOTHUHU JIIS
MOKUCKA, CTPYKTYPUPOBaHUS, WHTCPIPETAIIMA W TMPEICTABICHUS YYeOHOH M HAyYHO-TIOMYJIIPHOMN
nH(pOpMaLUY, TMONTYYCHHONH M3 PAa3IMYHBIX HMCTOYHUKOB, KPUTUYECKH AHAIU3UPOBATH IOIYyYaAEMYIO
nHpopMaIuo;

OOBSCHSTH IPUHITUIIBI ACHCTBUS MAIIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3indaTh yCIOBHS
X 0€30I1aCHOI0 UCIIOJIb30BaHUS B IIOBCCIHEBHON KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIa/1a POCCHUIICKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKHU, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

WCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PM3MKE B TOBCEAHEBHOM KU3HU Il OOECTICUCHMS
6€e30MacHOCTH Mpu 0OpalleHnuu ¢ TPUOOPaMU U TEXHHUECKUMHU YCTPOMCTBAMH, JIJIs1 COXPAHEHUS 3710POBbS
1 COOJIIOACHUSI HOPM 9KOJIOTMUYECKOT0 MIOBEIEHUS B OKPY KAIOILEH Cpee;

paboTath B rpyIIe C BHIMOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIECH, IUTAHUPOBATH PA0OTY TPYIIIHL,
palMoOHANIBHO paclpeseNsTh 00s13aHHOCTU U IIAHUPOBATh JESATEIbHOCTh B HECTAHJAPTHBIX CUTYAlLUsX,
a/IeKBaTHO OLIEHMBAThH BKJIAJ Ka)KJOT0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE pacCCMAaTPUBAEMOM MTPOOIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HaumenoBanue KonnuecTBo yacos DnexTpoHHbIE (IIUPPOBLIC)
n/nl  pa3aesioB U TEM Beero | CamocTosTenbabie| [[pakTiuecke o0pa3oBaTeNbHbIE PECYPCHI
[pOrpaMMBl paboTHI paboTHI
Pa3znen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUSL
1.1|®usuka 1 METOABI 2 bu6mmoreka [IOK
HAy4YHOTO ITO3HaHUs https://m.edsoo.ru/7f41bf72
HWroro no pazneny 2
Pa3nesn 2. MEXAHUKA
2.1 |Kunemaruka 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 | Alunamuka 7 bubmunoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3|3akoHbI cOXpaHeHUs B| 6 1 1 bubnuotexa [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18

Pa3nea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA

3.1|OcHoBBI 9 1 bubnuorexa [JOK
MOJIEKYJISIPHO- https://m.edsoo.ru/7f41bf72
KMHETUYECKOMN
TEOPHH

3.2|OcHoBBI 10 1 bubmuorexa [JOK
TEPMOJUHAMUKU https://m.edsoo.ru/7f41bf72

3.3| Arperarssie 5 bubnuorexa [JOK
COCTOSIHMSI BEIIECTBA. https://m.edsoo.ru/7t41bf72
®dazoBbIE TEPEXOABI
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Ne HaumenoBanue KonunuecTBo uacos DnexTpoHHBIE (ITUPPOBLIC)
n/m|  pa3aenoB U TEM Beero | CamocTosTensHble| [[pakTieckHe 00pazoBaTebHBIC PECYPCHI
[pOrpaMMbI padoThI padoTHI
Hroro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
4.1|DOnekTpocTaTnKa 10 1 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 |ITocTosHHBIN 12 1 1 bu6mmoreka [JOK
AIIEKTPUYECKUH TOK. https://m.edsoo.ru/7f41bf72
Toku B pa3nmuyHbIX
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO| 68 4 4
YACOB I10 Draggable item
[TPOI'PAMME 1888583148 was dropped
over droppable area
1888583158
11 KJIACC
Ne | HaumeHnoBaHue pa3nenos KonnyecTBo yacos OneKTpoHHbIE (IUPPOBHIE)
0/l ¥ TeM IPOrpaMMbI Beero|Camoctostenbhbre| IIpakTiieckue o0pa3oBaTeNbHbIE PECYPCHI
paboTsI paboThI
Paznen 1. JIEKTPOJANHAMUKA
1.1{MarsuTtHoe 1oJe. 11 1 3 bu6nuoreka [IOK
DneKTpoMarHuTHas https://m.edsoo.ru/7f41c97c
WHIYKIIHS
Hroro no paszaeny 11
Pa3nen 2. KOJIEBAHWSA U BOJTHbI
2.1 |MexaHn4ecKue u 9 1 bu6mmoteka [IOK
JJIEKTPOMarHUTHBIE https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 | MexaHH4YeCcKue u 5 1 bu6mmoteka [IOK
JJIEKTPOMarHUTHBIE https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3|OnTuka 10 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
3.1|OcHoBBI crienaIbHON 4 1 bubmuorexa [JOK
Teopuun https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTH
Hroro no pazneny 4

Pa3nesn 4. KBAHTOBAS ®U3UKA
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Ne | HaumeHnoBaHue pa3nenos KonnuecTBo yacos OnexTpoHHbIe (LIU(POBLIC)
n/n| |1 TeM IpOrpaMMbl Beero|Camoctostenbhbre| IIpakTiieckue o0Opa3oBaTeNbHbIE PECYPChI
paboThI paboThl
4.1|2nemMeHThl KBaHTOBOM 6 bubmnorexa [JOK
ONTUKH https://m.edsoo.ru/7f41c97c
4.2 |Ctpoenue aTroma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.3| ATomMHOE SIpO 5 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c
Nroro no pazaeny 15
Paznen 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1|DneMeHThl aCTPOHOMUU 7 1 bubmuorexa [JOK
U acTpOU3UKU https://m.edsoo.ru/7f41c97c
Nroro no pazaeny 7
Pa3nesn 6. OBOBIIAIOHIEE IOBTOPEHUE
6.1|O000maroIee 4 bu6nuoreka [IOK
IIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO 68 4 7
YACOB I10 I[TPOTPAMME
IMOYPOYHOE IINTAHUPOBAHHME
10 KJIACC
Ne Tema ypoka KonmuecTBo yacoB Hara | DnexTpoHHbIe LU(POBBIE
n/m Bcero| Camocrosrenbubie| [Tpaktnueckue| 13Y 1CHHA obpazoBaTenbHbIE PecypCEI
paboThI paboThI
1 |®Pusuka — Hayka o 1 bub6nuorexa [IOK
npupone. Hayunsie https://m.edsoo.ru/ff0c32e2
METO/1bI TO3HAHUS
OKpYaroIlero Mupa
2 |Ponb u mecto puzuku B | 1 bubnuorexa [JOK
dbopmMHupoBaHUU https://m.edsoo.ru/ff0c33e6
COBPEMEHHOMN HAyYHOHN
KapTUHBI MUDA, B
MPAKTUYECKOU
JeSITeIbHOCTH JIF0/IeH
3 |MexaHnuueckoe 1 bubmuorexa [JOK
JIBIDKCHHUE. https://m.edsoo.ru/ff0c3508
OTHOCHUTETBHOCTD
MEXaHUYECKOTO
JTBUKECHHUSI.
[Tepememenue,
CKOPOCTb, YCKOPEHHE
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Ne Tema ypoka KomnnuectBo yacos Hara | DnexTpoHHbIE HUPPOBBIC
n/m Beero| Camocrosenbhble| [IpaxTnueckue| 13Y1EHHS| 00pasoBaTeIbHbIC PECypCEI
paboThl paboThl

4 |PaBHOMEepHOE 1 bubmumorexa [IOK
IPSIMOJIMHENHOE https://m.edsoo.ru/ff0c3620
JIBIDKEHUE

5 |PaBHOyCKOpEHHOE 1 bubmmoreka [JOK
IPSIMOJIMHENHOE https://m.edsoo.ru/ff0c372e
JIBIDKEHUE

6 |CB0OOIHOE MaICeHHE. 1 bubnmoreka [JOK
YckopeHne cBOOOIHOTO https://m.edsoo.ru/ff0c39cc
naieHuUs

7 |KpuBonuneitHoe 1 bubnmoreka [JOK
JIBWOKCHUE. [[BroKeHUE https://m.edsoo.ru/ff0c3ada
MaTepHUAIbHON TOUKHU
0 OKPY>KHOCTHU

8 |IIpuHumn 1 bu6mmoreka [JOK
OTHOCUTEIbHOCTH https://m.edsoo.ru/ff0c3bed
lanunes.

HNuepunanpHbie
CUCTEMBI OTCYETA.
[TepBsIii 3aK0H
Hsrotona

9 |Macca rena. Cuna. 1 bubmuoreka [JOK
[MpuHIHT https://m.edsoo.ru/ff0c3be8
CYTEPIO3UINH CHJI.

Bropoi 3akon Herorona
JUTSL MaTepHATIbHOM
TOYKH

10 |Tperuii 3akon Hetotona| 1 bubnuorexa [JOK
JUTSL MAaTePUATTbHBIX https://m.edsoo.ru/ff0c3be8
TOUYEK

11 |3akoH BceMHpHOTO 1 bu6nuorexa [IOK
taroteHus. Cumna https://m.edsoo.ru/ff0c3d00
TskecTu. [lepBas
KOCMHYECKast CKOPOCThb

12 |Cuna ynpyroctu. 3akon| 1 bubnnorexa [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8

13 |Cuna TpeHus. 1 bub6nuorexa [IOK
Koaddunuent tpenus. https://m.edsoo.ru/ff0c3{76
Cuna conpoTHBIEHUS
NIPY JIBWDKEHHUH TeJla B
KHUJIKOCTH WJIM Ta3e

14 |{IloctynarenbHoe U 1 bubmuorexa [IOK
BpallaTeIbHOe https://m.edsoo.ru/ff0c41a6
JBIKEHHE a0COIIOTHO
TBEpAOro Tena. MoMeHT
cuibl. [lnedo cuibl.

VYcioBust paBHOBECHUS
TBEPAOIO TENa
15 {Mmmynbse 1 bub6nuorexa [IOK

MaTepUAIbHON TOYKH,

https://m.edsoo.ru/ff0c43d6
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/1

Tema ypoka

KoanuectBo yacos

Bcero

CaMoCTOSTENbHEBIE
paboThl

[IpaxkTrueckue
paboThl

JlaTa
H3yUYCHUS

DJeKTpOHHBIE TU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

CHCTEMBI
MaTepUAIbHBIX TOYEK.

Nmnynbe cunbl. 3akoH
COXpaHEHUS UMITYJIbCA.
PeakTnBHOE OBIKECHIE

16

PaboTa 1 MOUTHOCTB
cuibl. Kunernueckas
DHEPIUsi MATEPUATILHON
tTouku. Teopema 00
U3MEHEHUU
KMHETUYECKOI SHEPTUn

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

17

ITorennuanpHas
SHEPrusl.
IlorenmanbHas
SHEPTHUs YIIPYro
nehopMUPOBaAHHOM
MPY>KUHBI.
IlorenmanbHas
SHEprus Teia BOIU3U
MOBEPXHOCTH 3eMJIN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTrenunanpHble U
HEIIOTCHIMAJIbHBIE
cuiibl. CBsA3b paboThI
HEIOTEHIMAIbHBIX CHJI
C U3MEHEHUEM
MEXaHU4ECKON YJHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKON SHEPrUuun

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

19

JlaGoparopHas paboTa
«HccnenoBanue cBs3n
paboThI CUITBI C
U3MEHEHHUEM
MEXaHUUECKOW SHepruu
TeJa Ha IpuMepe
pacTsbKeHus
PE3UHOBOTO JKI'yTa»

20

KonTposnbHas pabora
no teme «Kunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUs B
MEXaHUKE»

but6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.
bpoyHnosckoe
neuxenue. Iudpoysus

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJEICTBUSA
YaCTUI] BELECTBA.
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/1

Tema ypoka

KoanuectBo yacos

Bcero

CaMoCTOSTENbHEBIE
paboThl

[IpaxkTrueckue
paboThl

JlaTa
H3yUYCHUS

DJeKTpOHHBIE TU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

Mopenu ctpoeHus
ra3oB, JKHIKOCTEH U
TBEPABIX TEI

23

Macca mounexy.
KonuuecTBo BemecTna.
[TocTostnuas ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u eé€
n3mepenue. [llkana
temneparyp Llenbcus

25

Uneansuerii raz B MKT.

OcHOBHOE ypaBHEHHUE
MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOconroTHas
TeMIlepaTypa Kak Mepa
cpeaHel KHHETUYECKOM
SHEPTUU JIBHIKCHUS
MOJIEKY. Y paBHEHHE
Menpaeneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbTOHA.
T"a3oBbI€ 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBUCUMOCTH MECKIY
napaMeTpamu
COCTOSAHUA
pa3pesKeHHOT0 raza»

29

H3omnponeccel B
HJIeaIbHOM Ta3e B UX
rpaduueckoe
MIPE/ICTABIICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennsist sHeprus
TEPMOJIMHAMUYECKOI
CUCTEMBI U CTIOCOOBI €€
WU3MCHCHHUSI.
KonuuaecTBo TemnoTsl u
pabora. BHyTpeHnHss
JHEPTHUsl OTHOATOMHOTO
UJICAITLHOTO ra3a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunae! Tennonepenaun

but6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

32

Y aenbHas
TEMIO0EMKOCTh
BemecTBa. KonnuecTBo
TCIIJIOTHI HpI/I
TeryIonepeaye.
AnrabaTHBIN mporecc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36
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Ne Tema ypoka KomnnuectBo yacos Hara | DnexTpoHHbIE HUPPOBBIC
n/m Beero| Camocrosenbhble| [IpaxTnueckue| 13Y1EHHS| 00pasoBaTeIbHbIC PECypCEI
paboThl paboThl

33 |IlepBblit 3aK0H 1 bubmmoreka [JOK
TEPMOJIMHAMUKH U €r0 https://m.edsoo.ru/ffOc5efc
PUMEHEHHUE K
U30IpoIeccam

34 |HeoGpatumocThb 1 bubmuoreka [JOK
MPOLIECCOB B MPUPOJIE. https://m.edsoo.ru/ff0c6230
Bropoii 3akon
TEPMOIUHAMUKHU

35 |IIpuHuun neucTBus U 1 bubnmoreka [JOK
KIIJI TermoBoit https://m.edsoo.ru/ff0c600a
MAaITHHbI

36 |L{uxn Kapuo u ero KITJ[| 1

37 | Dkonoruyeckue 1
po0OsIeMbl
TETUIOHEPTETHKHU

38 |O6o6marmuil ypox 1 bubmmoreka [JOK
«MonexynsipHast https://m.edsoo.ru/ff0c6938
¢dusnka. OCHOBBI
TEPMOIMHAMHUKI

39 |KontponbHas pabota | 1 bubnnoreka [JOK
1o TeMe https://m.edsoo.ru/ff0c6a50
«MonexynspHast
¢usnka. OCHOBBI
TEPMOIMHAMUKI

40 |ITapoobpa3zoBanue u 1 bubnuoteka [JOK
KOHIEHCaIHs. https://m.edsoo.ru/ff0c63b6
Hcnapenne n kunenue

41 | AGcomroTHad U 1 bu6mmoreka [IOK
OTHOCHUTEJIbHAS https://m.edsoo.ru/ff0c64d8
BJIQKHOCTH BO3IyXa.

Hacspiennsiit nap

42 | Teépnoe Teno. 1 bu6nuorexa [IOK
Kpucrannuueckue u https://m.edsoo.ru/ff0c6510
amopQHbIe Tena.

AHU30TpONUs CBOMCTB
KpucTaioB. XKuakue
KPHUCTAJLIBL.
CoBpeMeHHbIE
MaTepHaIbI

43 |[lnaBnenue u 1 bubmuorexa [JOK
KpUCTAJUTU3ALIUS. https://m.edsoo.ru/ff0c6708
VY nenpHas Tenuora
TUTaBIICHUS.

CyOnumarus

44 | YpaBHEHHUE TEIMIOBOTO 1 bubmuorexa [JOK
Oananca https://m.edsoo.ru/ff0c6820

45 |Dnextpusaius Tel. 1 bubmuorexa [JOK

DJIEKTPUYECKUH 3apsi.

https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

/1

Tema ypoka

KoanuectBo yacos

Bcero

CaMoCTOSTENbHEBIE
paboThl

[IpaxkTrueckue
paboThl

JlaTa
H3yUYCHUS

DJeKTpOHHBIE TU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

JIBa Buja
AIIEKTPUYECKHUX 3apsI0B

46

[IpoBoHUKY,
JUAJICKTPUKU U
MOJTYTTPOBOTHUKH.
3aKOH COXpaHEHUs
AJICKTPUYECKOTO 3apsiia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bce

47

BzaumopeiictBue
3apsiioB. 3akoH Kynona.
Toueunbri
ANEKTPUYECKUN 3apsif

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6ce4

48

Hanpsxéunocts
3JEKTPUUYECKOTO TOJIA.
[Tpuamn
CyHepIo3UIU
ANEKTPUYECKUX MOJIEH.
JInHuK HATIPSXKEHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

Pab6oTa cun
ANEKTPOCTATHYECKOTO
noiisa. IToreniumaln.
PaznocTs moteHInagon

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBoHMKY 1
JIUAJICKTPUKH B
AJIEKTPOCTATUYECKOM
nosie. Jlusnekrpudeckas
MIPOHMIIAEMOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DIEeKTPOEMKOCTb.
Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCAaTopa. JHEeprus
3apsSKEHHOTO
KOHJICHCATOPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabota
"U3mepenue
AIIEKTPOEMKOCTH
KOHJeHcaropa"

54

[Ipuniun nercTBus u
MIPUMEHEHUE
KOH/JIEHCAaTOPOB,
KOITUPOBATBLHOTO
amnmnapara, CTpyiHOro
MpUHTEPA.
DNeKTpocTaTH4ecKas
3ammuTa. 3a3eMIICHHE
AJIEKTPONPUOOPOB

55

DNEKTPUYECKUH TOK,
YCIIOBHSI €r0
CYILLIECTBOBAHMSI.



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

/1

Tema ypoka

KoanuectBo yacos

Bcero

CaMoCTOSTENbHEBIE
paboThl

[IpaxkTrueckue
paboThl

JlaTa
H3yUYCHUS

DJeKTpOHHBIE TU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

[Tocrostuusiit Tok. Cuna
Toka. Hampsbxenue.
CormnpoTuBieHue. 3akKoH
Owma 17151 yyacTka 1enu

56

ITocnenoBarensHOE,
napajuieiabHoe,
CMEIIaHHOe
COeTMHEHUE
MIPOBOJIHHUKOB.
JlaboparopHas paboTa
«3yuenue
CMEIIAaHHOTO
COETMHEHUS
PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora u MomHoOCTh
AJNEKTPUUECKOTO TOKA.
3akon J[xoynsa-Jlenna

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

58

3axon Oma 11 MOTHOM
(3aMKHYTOIA)
ANEKTPUYECKOM LIETIH.
KopoTkoe 3ambikaHue.
JlaGopaTtopHast pabota
«3mepenune DJ1C
HUCTOYHUKA TOKA H €T0
BHYTPCHHETO
COTIPOTHBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHas
MPOBOANMOCTH TBEPIBIX
METaJlIoB. 3aBUCUMOCTh
COTIPOTUBIICHUS
METAJIJIOB OT
TEMIEPATyPHI.
CBepXIpoBOIUMOCTh

60

DIEKTPUUECKHUI TOK B
Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITYIKOB

61

[TonynpoBoaHuKH, UX
coOCTBEHHas U
pUMecHast
IIPOBOAMMOCTb.
CaoiicTBa p—n-
nepexosa.
[TomynpoBOAHUKOBEIE
npubOopbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIEKTPUUECKHUI TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUCCOIUAIIUS.
DIIEKTPOIIN3

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

Ne Tema ypoka KomnnuectBo yacos Hara | DnexTpoHHbIE HUPPOBBIC
n/m Beero| Camocrosenbhble| [IpaxTnueckue| 13Y1EHHS| 00pasoBaTeIbHbIC PECypCEI
paboThl paboThl

63 | DNeKTpUYECKU TOK B 1 bubmmoreka [JOK
rasax. https://m.edsoo.ru/ff0c84ae
CamocTosiTenbHbIN 1
HECaMOCTOSITENIbHBIH
paspsan. MouHus.
[1nazma

64 | DnekTpuyeckue 1 bubmuorexka [JOK
npuOOpHI M yCTPOHCTBA https://m.edsoo.ru/ff0c86fc
U UX [IPaKTHYECKOe
npumeHenue. [Ipasuna
TEXHHUKHU 0€3011aCHOCTU

65 |O6o0marmui ypox 1 1 bu6mmoreka [JOK
«DNeKTpoANHAMHKAY / https://m.edsoo.ru/ff0c88be
Bceepoccutickas
IpoBEpoYHas pabora

66 |KontponbHas pabota 1 1 bubnuorexa [JOK
0 TeMe https://m.edsoo.ru/ff0c8a8a
«DNeKTpoCcTaTHKa.
[TocTostHHBII
ANEKTPUYECKUN TOK.
Toku B pa3nuyHbIX
cpenax»

67 |Pe3epBHBIil YpOK. 1 1 bubnuorexa [JOK
KontponpHas pabora https://m.edsoo.ru/ff0c8c56
1o TeMe
"DOnexkTpoauHamuka /
Bceepoccutickas
npoBepoyHas paborta

68 |Pe3epBHBIl yPOK. 1 bu6nuorexa [IOK
O6o0mmaromuii ypok 1mo https://m.edsoo.ru/ff0c8f6¢
temaMm 10 knacca

OBIEE KOJIMYECTBO 68 5 4

YACOB I1O

[MPOTPAMME

11 KJIACC

Ne Tema ypoxka KosnuuectBo yacos JHara DJNEeKTpOHHEIE IUPPOBLIC

n/n Bceero | CamocrosTensabie| [TpakTrueckue| 13y 1CHIA 0obpasoBaTebHbIE PECYPChI

paboTHI paboTHI

1 |TlocrosiHHBIC 1 bubmuorexa [JOK
MarHuThl H UX https://m.edsoo.ru/ff0c9778
B3aWMO/JICHCTBHUE.

MarauTtHoe TI0JI€.
Bekrop MarHuTHON
UHAYKIUU. JIuann
MarHuTHOM
WHIYyKIIAA

MarsurtHoe 1osie 1
MPOBOHUKA C TOKOM.
OmnsIT Opcrena.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

No Tema ypoxa KonugectBo yacos Jara DnekTpoHHbIE U(POBBIE
n/m Bcero | Camocrostenbabie| [TpakTiueckue| 13Y 1CHIA 06pasoBaTeNbHbIE peCcypebl
paboThI paboThI
BzaunmonelictBue
MPOBOJHUKOB C
TOKOM
3 |JlaboparopHas 1 1 bubnuroreka [JOK

pabora «M3yuenue
MarHuTHOTO TIOJIS
KaTYIIKH C TOKOM

https://m.edsoo.ru/ff0c98fe

[elictBue
MarHMTHOT'O TOJIS Ha
MIPOBOJIHUK C TOKOM.
Cuna Amrnepa.
JlaGopatopHnas
pabora
«HccnenoBanue
EUCTBUS
MTOCTOSTHHOTO
MarHuTa Ha paMKy C
TOKOM»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

[erictBue
MarHMTHOT'O TIOJIS Ha
JBUOKYITYROCS
3apSKEHHYIO
yactuiyy. Cuna
Jlopenma. Pabora
cunbl JIopeHna

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4

DOneKTpoMarHuTHas
nHaykous. [Torox
BEKTOpPa MarHUTHOMN
uaaykuuu. JJ1C
WHIyKIUU. 3aKOH
3JE€KTPOMArHUTHOM
nHaykunn dapanes

JlaboparopHnas
pabota
«HccnenoBanne
SIBIICHUS
3JIEKTPOMATHUTHOMN
WHIYKIA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal S0

NHAyKTUBHOCTSD.
SIBienne
camounaykiuu. JJ1C
CaMOMHIYKITHH.
DHeprusi MarHuTHOT O
TIOJTS KaTyIIKH C
TOKOM.
DJIEKTPOMarHuTHOE
moJje

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

Texunueckue
YCTpPOMCTBA U UX
IIPUMEHEHHUE:



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

No Tema ypoxa KonugectBo yacos Jara DnekTpoHHbIE U(POBBIE
/I H3YYCHHUS o0Opa3oBaTebHbBIC PECYPChI

Bcero | CamocTositensubie| [IpakTnueckue
paboThI paboThI

MOCTOSIHHBIC
MarHUTHI,
ANEKTPOMATHUTHI,
AJIEKTPOJIBUTATEITb,
YCKOPUTEIH
AJIEMEHTAPHBIX
YaCTHIIL,
WHIYKIIUOHHAS T1eYb

10 |O6006maromii ypok 1 bubmuoreka [IOK
«MarnurtHoe 1noe. https://m.edsoo.ru/ff0cab82
DneKTpoMarHuTHas
WHTYKITUS

11 |KontpoapHas padora | 1 1 bubnuroreka [JOK

1o Teme «MaruutHoe https://m.edsoo.ru/ff0cad58
noJe.
DneKTpoMarHuTHas
WHTY KIS

12 | CoOoaHbBIC 1 bubmuorexa [JOK
MEXaHUYECKUE https://m.edsoo.ru/ff0caf06
KoJIeOaHusI.
l'apmonunueckue
KoJIeOaHusI.
VYpaBHeHue
rapMOHHUYECKHX
KoJieOaHUH.
[Ipespamenue
SHEPTUHU

13 | JTabopaTopHast 1 1
pabora
«HccnenoBanne
3aBUCHMOCTH
HepUoIa MaJTbIX
KoJleOaHmii Tpy3a Ha
HHUTHU OT JJIMHBI HUTU
Y Macchl rpy3a»

14 | KonebarenpHbII 1 bu6mmoreka [JOK

KOHTYp. CBOOOAHBIE https://m.edsoo.ru/ff0cb820
ANEKTPOMArHUTHBIE
KoJIcOaHMS B
HJIeaIbHOM
KoJIe0aTeIbHOM
KOHType. AHanIorus
MEXTy
MEXaHUYECKHMU U
AIEKTPOMArHATHBIMH
KoJIeOaHHSIMHU

15 |@opmyna TomcoHa. 1 bubmuorexa [IOK

3aKOH COXpaHEeHHs https://m.edsoo.ru/ff0cb9c4
SHEpIuu B
UaeaTbHOM



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

No Tema ypoxa KonugectBo yacos Jara DnekTpoHHbIE U(POBBIE
/I H3YYCHHUS o0Opa3oBaTebHbBIC PECYPChI

Bcero | CamocTositensubie| [IpakTnueckue
paboThI paboThI

KOJIe0aTEeIbHOM
KOHTYpe

16 |TIpencrasienue o 1 bubnunorexa LIOK
3aTyXarolux https://m.edsoo.ru/ff0cbb86
KoJIeOaHMSIX.
Brinyxnennsie
MEXaHUYECKHE
KoJIeOaHHsL.
Pe3onanc.
Brinyxnennoie
ANEKTPOMATrHUTHBIC
KoJieOaHus

17 | TlepeMeHHBIN TOK. 1 bubnuroreka [JOK
CuHycouanbHbII https://m.edsoo.ru/ff0cbd34
MIePEeMEHHBIH TOK.
MontHocTh
MEPEMEHHOTO TOKA.
AmmutygHoe U
JIEHCTBYIOIIIEE
3HAQYEHHE CUJIbI TOKA
U HaTPSDKEHUS

18 | Tpancdopmarop. 1
[IpousBoactso,
nepeaayda u
notpe0ieHne
JIEKTPUUECKON
SHEPrUHN

19 | VerpoticTBo 1 1 bubmmoreka [JOK
IIPaKTUYECKOE https://m.edsoo.ru/ff0cc324
IpUMEHEHHE
AJIEKTPUUYECKOTO
3BOHKA, TeHepaTopa
NEePEMEHHOI'0 TOKa,
JIMHHAI
aJIeKTponepeaay

20 | DKoIOrHYeCKue 1
PUCKH TIpH
MIPOU3BOJICTBE
AIIEKTPOIHEPTUH.
Kynerypa
HCIOIL30BaHUS
3JIEKTPOIHEPTIUH B
IOBCEIHEBHOM KU3HU

21 |MexaHu4ecKue 1 bu6mmorekxa [IOK

BOJIHBI, YCIIOBUS https://m.edsoo.ru/ff0cca54
pacrpocTpaHeHHs.
[Tepuoa. Cxopoctb
pacrpocTpaHeHHs U
JUTMHA BOJIHBI.



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

n/m

Tema ypoxa

KonnyectBo yacos

Bcero

CamocTosSTe/IbHbIE
paboThI

[IpakTruueckue
paboThI

Jlata
H3YYCHHUS

DnekTpoHHbIE U(POBBIE
o0Opa3oBaTebHbBIC PECYPChI

[Tonepeunblie u
MIPOJIOJILHBIE BOJIHBI

22

3Byk. CKOpOCTh
3ByKa. ' poMKoCTh
3ByKa. BeicoTa TOHa.
TemO6p 3ByKa

bubmuoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DNeKTpOMarHuTHHIE
BOJIHBI, NX CBOMCTBA
u ckopocTb. [lkana
3JEKTPOMArHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[TpunIUIIBI
paavoCBs3H U
TEJICBUJICHUS.
Passutue cpencrs
cBaA3u. Pagnonokanus

25 |KontpoipHas pabora| | 1 bubnuoreka [JOK
«Konebanus u https://m.edsoo.ru/ff0cc6f8
BOJTHBD»

26 |IIpssMosiMHEHOE 1 bubnnoreka [JOK
pacrpocTpaHeHue https://m.edsoo.ru/ff0cd350

CBETa B OJHOPOJIHOM
cpene. Toueunslii
UCTOYHUK cBeTa. JIyu
cBeTa

27

OTtpaxxeHue cBera.
3aKOHBI OTPaKEHUS
cgera. [loctpoenue
M300paxxeHHii B
IJIOCKOM 3€pKajie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenominenue ceera.
ITonHoe BHyTpeHHEe
OTpa)kKCHHE.
IIpenenbubiii yron
IIOJIHOTO
BHYTPEHHETO
OTpPaKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd 716

29

JlaboparopHnast
pabota «M3mepenue
MIOKa3aTens
pEIOMIICHUS
CTEKJIa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd67a

30

JInnzel. [Toctpoenue
M300pakeHUI B
nmuH3e. Gopmyiia
TOHKOM JIMH3BI.
YBenuueHue JTUH3bI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cddle

31

JlaGopatopHas
paborta



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

No Tema ypoxa KonugectBo yacos Jara DnekTpoHHbIE U(POBBIE
n/n Bcero | Camocrostensubie| [Tpaktuyeckue| 13Y 1CHHA 0bpazoBaTesbHbIe PeCypehl
paboThI paboThI

«Hccnenosanue

CBOMCTB

M300paXeHUI B

JIMH3aX»
32 | Mucniepcust cBeTa. 1 1

CnoXXHBIN cOCTaB
oenoro cBera. L{Ber.
JlaGopaTtopHas
pabora
«HaoOmronenune
TUCTICPCUU CBETA

33

WuTepdepenius
ceera. Jludpaxus
CBeTa.
JudpakuroHHas
peleéTrka

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

34

[TonepeunocThb
CBETOBBIX BOJIH.
ITonspusanus ceera

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

35

Onruueckue
MPUOOPHI U
YCTpPOMCTBA U
YCIIOBUS UX
0e30I1acHOro
IPUMEHECHHUS

36

I'panuns
MIPUMEHUMOCTH
KJIACCUYECKOU
MEXaHUKH.
ITocTynarel
CIELMAaJIbHON TEOpUHN
OTHOCHUTEJIBHOCTH

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

37

OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3amenJieHue BpEMEHU
Y COKpAIICHHUE ITTUHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfa42

38

DHeprus U UMIYJIbC
PENATUBUCTCKOMN
yacTulpl. CBA3b
MacChl C DHEpruen u
VMITYJIbCOM. DHEPTHUs
IIOKOSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68

39

KonTponbHas pabota
«Ormrruka. OCHOBBI
CHenuaIbHON TeOpun
OTHOCHTEIBEHOCTI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf610

40

®otoHsl. Dopmyiia
[Tnanka. DHeprus u
UMITyIbC (POTOHA

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfe16



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
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

n/m

Tema ypoxa

KonnyectBo yacos

Bcero

CamocTosSTe/IbHbIE
paboThI

[IpakTruueckue

paboThI

Jlata
H3YYCHHUS

DnekTpoHHbIE U(POBBIE
o0Opa3oBaTebHbBIC PECYPChI

41

OTKpbITHE U
UCCIIeIOBaHKE
dororddekra.
OnbiTer A. T'.
CroneroBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cffc4

42

3aKOHBI
dororddekra.
YpaBHenue
DOHHINTEHA IS
dboTtodrddekra.
«Kpacnas rpannna»
dhoTodrddekra

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d015e

43

JlaBneHue cBeTa.
Omnsrtel 11. H.
JleOenena.
XHUMHUYECKOE
JIIENCTBUE CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

44

Texauueckue
YCTpPOMCTBA U
MIPaKTUYECKOe
MIPUMCHCHHE:
(hOoTO3JIEMEHT,
doTonaTuuk,
conHeyHas Oarapes,
CBETOIHO]T

45

Pemntenue 3anad mo
TeMe « DJIIEMEHTEI
KBAHTOBOU OIITUKN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Monens aToMa
Tomcona. OnbIThI
Pezepdopna no
pacCesHUIO (-4aCTHIL.
[Inanerapnas monens
aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

47 |Tloctynats! bopa 1 bub6nuorexa [IOK
https://m.edsoo.ru/ff0dOafa
48 |Uznyuenne u 1 bubnuorexa [JOK

MOTJIOLEHUE
($boTOHOB NpHU
Iepexo/ie aToMa ¢
OJITHOTO YPOBHS
SHEPrUM Ha JPYTOM.
Bune! ciektpos

https://m.edsoo.ru/ff0d0afa

49

BomnHoBEbIE cBoliCTBa
yactull. BosHsl ne
Bbpoins.
KopnyckymnspHo-
BOJIHOBOM JTyaJIM3M.
CrioHTaHHOE U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

No Tema ypoxa KonugectBo yacos Jara DnekTpoHHbIE U(POBBIE
/n Bcero | Camocrostenbabie| [TpakTiueckue| 13Y 1CHIA 06pasoBaTeNbHbIE peCcypebl
paboThI paboThI
BBIHYKJICHHOE
W3JTy4YCHHE
50 |OtkpeITHE 1 bubnmoreka [JOK
PaauOAKTUBHOCTH. https://m.edsoo.ru/ff0d0fd2
OmnsiTel Pesepdopna

10 OIIPEACIICHUIO
cocrasa
pPaarOaKTUBHOIO
W3JIy4YCHUS

51

CoiicTBa anbpa-,
Oera-, raMMma-
n3nydeHus. BiusHue
PaZOaKTUBHOCTH Ha
YKUBBIEC OPTraHU3MBbI

52

OTKpbITHE IPOTOHA U
HeifTpoHa. M30TomBI.
Anbda-pacrna.
DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnazu. ['amma-
U3JIy4YeHue

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

53

DHeprusi CBS3u
HYKJIOHOB B SIIIpE.
S nepHble peakuum.
SAnepHblii peakTop.
[IpoGnemsl,
MEePCIEKTUBBI,
9KOJIOTUYECKUE
aCHEeKTHI AEPHOU
SHEPTETUKHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe
yacTUIbl. OTKpBITHE
MO3UTpOHA. MeToabl
HaOIIOICHUS U
perucTpanuu
3JI€MEHTaPHBIX
yactul. Kpyrisiii
CTOJ
«DyHaaMEHTAIbHbIE
B3aMMO/ICHCTBHS.
EnnncrBo
(U3MYECKON KapTHUHBI
MHpPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS
aACTPOHOMMUHU.
[IpuknagHoe n
MHUPOBO33PEHUYECKOE
3HAYECHUE
actpoHomuu. Buzg
3BE3HOro Heoa.



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

n/m

Tema ypoxa

KonnyectBo yacos

Bcero

CamocTosSTe/IbHbIE
paboThI

[IpakTruueckue
paboThI

Jlata
H3YYCHHUS

DnekTpoHHbIE U(POBBIE
o0Opa3oBaTebHbBIC PECYPChI

Co3sBes3aus, apKue

3BE3.BI, IJIAHETHI, UX
BUJIMMOE JIBHKEHUE.
ConneyHas cucTeMa

56

Connne. Conneunas
AKTHUBHOCTb.
Hcrounuk sHepruu
CouHia 1 3831

57

3BE31bI, NX OCHOBHBIE
XapaKTEPUCTUKHU.
3BE3 bl IIaBHOMI
IIOCJICIOBATEIILHOCTH.
BuyTtpennee
CTPOCHUE 3BE3I.
CoBpeMeHHbIE
MPEACTABICHUS O
MIPOMCXOXKICHUH H
spomonuu CoHIa u
3BE3]

58

Muneunsbiit [Iyte —
Hama ["anakTuka.
ITonoxxenue u
nBrokenne ColtHia B
I'anakTtuke.
lNamaktuku. Y€pHbie
JBIPBI B SIAPax
rajJakTUK

59

Bcenennas.
Paz0eranne
rajJlakTuk. Teopust
bosbioro B3peiBa.
PenukToBoe
W3JIyYEHHE.
MeraranakTuka

60

Hepemennsie
poOIEeMbI
aCTPOHOMHU

61

KonTponbHas padora
«NeMEHTHI
aCTPOHOMHUH U
acTpOPUUKID

62

Oo6o0maromuit ypox.
Ponw ¢pusuku n
aCTPOHOMHU B
SKOHOMHYCCKOH,
TEXHOJIOTUYECKOI,
COLIMAJIBHON 1
THUYECKOU cepax
JeSTeTbHOCTH
YeJI0BEKa




n/m

Tema ypoxa

KonnyectBo yacos

Bcero

CamocTosSTe/IbHbIE
paboThI

[IpakTruueckue
paboThI

Jlata
H3YYCHHUS

DnekTpoHHbIE U(POBBIE
o0Opa3oBaTebHbBIC PECYPChI

63

O6o0mmaromui ypox.
Ponb u mecto
¢buzuku u
aCTPOHOMUU B
COBPEMEHHOM
HAay4YHOM KapTUHE
Mupa

64

O6o0maromui ypok.
Ponb pusmaeckoit
TEOpUU B
dbopmupoBaHUU
MPEJICTaBICHUHN O
¢busnveckoil kapTHHE
Mupa

65

O06o0mmaromui ypox.
Mecto ¢pu3ngeckoi
KapTHHBI MUPa B
o0miem psiay
COBPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
IIPEACTABICHUH O
IPUPOJIC

66

Pe3epBHbIii ypoK.
MaruuTHOE noJe.
DneKTpoMarHuTHas
WHTYKITAS

67

Pe3epBHbIii ypok.
Ontuka. OCHOBBI
CIELUAJIbHON TEOpUHU
OTHOCUTEIILHOCTH

68

Pe3sepHblii ypok.
KBanToBas ¢pusuka.
DneMEeHThI
aCTPOHOMUU U
acTpopU3UKH

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

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

I'.4 . Msxuies, b.b.byxosies, H.H.Cotckuii «®usuka 10 kiacc»: 0a30BbIil 1
yriyosieHHbIN ypoBHa/oa penakuueit H.A ITaptdentbeBoii- Mocksa :IIpocBemenue,

2023r.

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA
e A.E. Mapon ®usuka. [lunaktuueckue marepuansl. 10 kiacc. Mocksa: Hpoda,

2022r.
e DJIEKTPOHHOE MPUIIOKEHHE K YyueOHMKY Hawww.drofa.ru
e CD «BuptyanbHas pusnyeckas nabopatopus — gjadopatopHbie padboTsl no ¢usuke - 10

kiace» - Mocksa: Jlpoda, 2022 r.
Caitc OUIIN «Pemry EI'D, 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/
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