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HOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa mo @Qu3uke Ha YpPOBHE CpeaHEro oouero oOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IOJIO)KEHUH M TpeOOBaHUN K pe3ysibTaTaM IOTYy4YEHHS
denepaiii OCHOBHOM 00pa3oBaTEeNIbHON MporpaMmbl, npeactaBieHHo B OI'OC
COQO, a Takxke c¢ yuérom denepaibHOH pabodeil mporpaMMbl BOCHUTAHUS U
Konnenuuu npenoaaBanus yyeOHoro npeamera «Pusnka» B 00pa3oBaTeNIbHBIX
opranmsanusax Poccuiickonn denepanyiv, pean3yrOIIUX OCHOBHBIE ITPUHIIMIIBL.
o0Opa3oBaTenbHbIE MPOTPAMMBI.

[IporpamMma mo Qusuke omnpenenseT o0g3aTeNbHOE COJEPKaHUE MPEAMETA,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEIOBATENbHOCTh U3YUYECHHSI TEM U PA3/EJIOB
Kypca MOpeaMera € YyYeTOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKH Y4€0HOro IMpoliecca, BO3pacTHBIX HarpaBieHui o0yuyenus. [Iporpamma no
¢u3nKe gaeT mpescTaBiIeHUE O LENIX, COACpKaHUM, O0IIeH cTpaTeruu oOydeHus,
BOCIIUTAHUS U Pa3BUTHs OOydYalOIIMXCA B paMKax ydeOHoro npeamera «Duzukar
Ha yri1y0iIEHHOM YPOBHE.

N3yuyenne pusuku yriayOnEHHOrO ypOBHS IO3BOJISIET PEaTU30BaTh 3a7adu
npo(heCCUOHATILHOM OpHUEHTAllMM, HalpaBiICHHbIE HA CO3JAaHHUE YCIOBUM MJis
OpPOSIBJICHUS] MHTEJUIEKTYalbHBIX M  TBOPYECKMX CHOCOOHOCTEH  Ka)a0ro
oOyuJaromerocsi, KOTOpble HEOOXOIWMBI MJii TPOAODKEHHS OOpa3oBaHHS B
Oopram3anusax npodecCHOHATFHOTO O0pa30BaHUA MO PA3IUYHBIM KYpPCOBBIM
(UBUKO-TEXHUYECKUM U UHKEHEPHBIM CIELIMAIIBHOCTSIM.

B mporpamme no ¢usnke cpeaHea3MaTCKue pe3ysbTaThl U3Yy4YEHHUs Kypca
bU3MKM Ha  yYpOBHE CpEIHEro o0mero oOpa3oBaHUs:  JIMYHOCTHBHIE,
MeTamnpeIMEeTHbIE, TMpeaIMeTHble (Ha  yrinyOineHHOM  ypoBHe). HayuHo-
MeToJ0JIornyecKas pazpaboTka TpeOOBaHUM K JUYHOCTHBIM, METAPEIMETHBIM U
IpEeIMETHBIM pe3yJIbTaTaM OOY4YarOIIMXCs, OCBOMBILUX MPOTrpaMMy MO (U3HKE Ha
YpOBHE cpeaHero ooOumero o0pa3oBaHMs Ha YINIyOJEHHOM YpOBHE, SIBISETCA
CUCTEMHO-MBICIUTEIBHOM.

[TporpamMma 1o pu3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3yJbTaThl OCBOCHMSI Kypca (U3MKM Ha yriyOJeHHOM
YPOBHE, B TOM UHCJIE MPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00y4EHUs;

coJiep)kanue ydeOHoro npeameta « Pu3uka» Mo rogam o0ydeHusI.

dwu3uka Kak Hayka 0 Haubosee oOIMX 3aKOHAX MPUPOABI, MPEACTaBICHHAS
B BUJIE CHCTEMbl OOy4YEHHUs MpEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaa B
3HaHUs 00 okpyxaromeM mupe. IIKoapHBINH Kypc GU3HKH — CHCTEMOOOPa3yOInii
JUISL €CTECTBEHHO-HAYYHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI UCXOIST
U3 OCHOB IIPOLIECCOB U HANpPaBICHUH, U3y4aeMbIX XUMUHU, OUOJIOTHUH, (PU3NUECKON
reorpaduu u actTpoHOMuUU. Vcronb30BaHne U aKTUBHOE IPUMEHEHHE (PU3NUECKUX
3HAHUU, OTIPEAEICHHBIX XapakTepoM U OypHOE pa3BUTHE MEPENIOBBIX TEXHOJIOTUN
B c(epe DSHEPreTHKH, TPaHCIOPTa, OCBOCHUS KOCMOCA, IOJYYEHHsS HOBBIX
MaTepuajoB C 3aJaHHbIMH YCIOBUAMU. M3ydyeHue (PU3MKH BHOCUT OCHOBHOM
BKJIaJ] B METO/Ibl €CTECTBEHHO-HAYUYHON KapTUHBI MUpPa 00y4arolIerocs, B METOAaX



YMEHHI NPUMEHATh HAYYHBIE METOJbl MO3HAHUS MPHU BHINOJIHEHUU UMH HAYYHBIX
VCCIICIOBAHUM.

B  ocHoBy Kkypca  (Qu3MKM Ha  YpOBHE  CpEOHEro  OOIIEero
o0pa30BaHMs 3aJI05KEH pAJ UJEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI
€ro MOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTHUYECKU
3aBEpUIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3/ieioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBHUM C HEMl Marepuan Kypca (U3HKU
o0beMHEH BOKPYTr (u3nueckux Teopui. BemymwmM B Kypce sABIseTcs
(opMupOBaHUE MPEJICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHUH, BEIECTBE U
I0JIE.

Hoes eymanumapuzayuu. EE peanuzanusi mOpeanoyiaraeT HUCIMOJIb30BaHUE
TYMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICIECHUE CBS3M Pa3BUTHUSA
¢u3nKkM C pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M SKOJOTMYECKUMHU MTPOOIEMAMHU.

Hoesa npuxnaonoti nanpasnennocmu. Kypc @usuku mnpenmnonaraer
3HAKOMCTBO C HIMPOKUM KPYIOM TEXHUYECKHX U TEXHOJIOTMYECKUX MPUIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocuzayuu peamusyeTcs IMOCPEACTBOM BBEJIEHHUS 3JIEMEHTOB
COJIEp)KaHUs, MOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OO0CYKIeHUs
po6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaep:kaHus MPorpaMMbl 0 (pU3UKE JOHKHO OBITh IOCTPOEHO T10
NPUHIIAIIAM CHUCTEMHO-TBOpYECKOro moaxoxa. s Gonee rimyOOKOTro YpOBHS —
3TO CHUCTEMA CaMOCTOSITEIBHOITO Y4Y€OHOrO HKCIEPUMEHTa, BKIHOYAIOIIAs
¢bpoHTaNbHBIE y4eOHBIC OMBITH MMPU U3YYEHUH HOBOTO MaTepuaia, J1ad0opaTOPHBIX
paboT u mpakTHueckoil paboThl. [lpw 3TOM BO3MOXHBI [Ba MyTH peATHU3AINH
MPaKTHYECKON MPakTUKU. B mepBom ciydae 310 mpakTukyercs 6o B kKoHIe 10 u
11 kmaccoB, MO0 TOCIIE TEPBOTO W BTOPOTO IMOJIYTOAHUS B KaXIOM M3 3THX
KjaccoB. BTopoil cmoco6 — 3To mpakThKyeMas HWHTerpanusi padoT B CHUCTEMY
7a00paTOpHBIX paboOT, KOTOpas YUMTHIBAETCS B MPOIECCE H3YyUEHUs pazjena
(temsr). [Tpu s3TOM 1o paboTamMu MPAaKTUKYETCS] CAMOCTOSITENILHOE UCCIIEI0BAaHUE,

B nporpamme no ¢u3uke cucteMbl y4eOHOI0 SKCIIEPUMEHTA, 1a00paTOPHBIX
paboT U MPaKTUKU IMPOBOAUTCA €AUHBIM IepeyHeM. BbIOOp TeMaTuku Juist 3TUX
BUJOB  Y4YEOHBIX  IPAKTHMYECKUX  pabOT  OCYIIECTBISETCS B  paMKax
o0pa3oBaTeNpHOTO TMpollecca Ha OCHOBE BHYTPEHHETO IUTAHUPOBAHHS U
ocHaieHus: kabuHetoB ¢u3uku. [Ipum >TOM 0OydeHHMH BIAIEHUIO OXpaHOU
UCIIOJIB3YIOTCS. METOABI MPSAMBIX M JIONOJHUTEIbHBIX M3MEPEHUH, HCCIEI0OBAaHUE
3aBUCUMOCTEN  (U3MYECKMX BEIUYMH UM T[IOCTAaHOBKA OMNbITAa B paMKax
IPEI0KEHHBIX TUIIOTES.



bonbiioe BHUMaHUE YIENSETCS PEHICHUI0 PACUETHBIX M KauyeCTBEHHBIX
3anad. Ecnu st pacuéra npuopuTeTOM 3aj1a4 SIBIISIOTCS 3a7a4M C SIBHO 3aIaHHOU
U HESBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, MOXHO TPUMEHSTh H3YYCHHbBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjieia Kypca, TaK U HHTETpupys
MpPUMEHEHUE 3HAHWN M3 pa3HbIX pasienoB. Jjig mogoOHBIX 3a7a4 MPUOPUTETOM
SBIIAIOTCSL 3aJjaHusi Ha OOBSCHEHUE/TIPEJCKA3aHUE TNPOTEKAHUS (PUBHMUECKHUX
SBJICHUM M TIPOIECCOB B OKPYXKAWOIIEH cpelne Ku3HHU, TpeOyromue BbIOOpa
bU3HYeCKUX MOJICIEH IS CUTYaIlnid MMPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpedoBanusimu PI'OC COO x wmaTepualibHO-
TEXHUYECKOMY 00eCTedYeHuI0 Tpoiiecca Kypca (GU3MKU yIriIyOJIE€HHOTO YPOBHS Ha
YpOBHE cpemHero oOmero oOpa3oBaHHMsS JOKHO U3Y4aThCs B YCIOBHSX
npeaMeTHoro kabwnera. B kaOuHere GU3WKKA MODKHO OBITH HEOOXOAMMOE
JabopaTopHOe 00OpYIOBAaHHE JJIS BBIMIOJHEHUS, TIPEITYCMOTPEHHOE TPOrPaMMON
no (u3uKe y4eOHBIX OMBITOB, JTAOOPATOPHBIX PabOT M MPAKTUYECKHX padoT, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyA0BaHHE.

JIeMOHCTpallMOHHOE o0opynoBaHuE COOTBETCTBYET MPUHITUITY
MUHUMAJIBHOM JIOCTATOYHOCTU U OOECMEYMBAET IMOCTAHOBKY KJIACCMYECKOU
pOrpaMMbl 10 (PU3MKE KITFOUEBBIX JIEMOHCTPAIUH JIJIsl UCCIIEIOBAHUS N3YYaeMbIX
HaIpaBJIeHUN W TPOILIECCOB, AMIUPUUYECKUX U (QyHIAMEHTAIbHBIX 3aKOHOB, HMX
TEXHUYECKUX MPUMCHCHHUH.

JlabopaTopHoe o00oOpymoBaHHWE TSI yYYEOHBIX TPAKTUYECKHX paboT
dbopMupyeTCsS B BHJIC TEMATHUYCCKUX KOMIUICKTOB M KOHTPOJHUPYETCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JABYyX oOOydJaromuxcs. TeMaTHdecKhe KOMIUICKTHI
7a00paTOpHOTO OOOPYJOBAHUS JIOJDKHBI OBITH TMOCTPOEHBI HA KOMILJIEKCHBIX
CTaHAAPTHBIX U MUQPPOBBIX MPUOOpaAx, a TAKKE KOMIBIOTEPHBIX U3MEPUTEITHHBIX
CUCTEMax B BUJIE HIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU HEJISIMU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

MOJJICP)KUBACT HMHTEPEC H CTPEMJICHHE OOyJaroImuXcs K HaydHOMY
W3YUCHUIO TIPUPOJBI, PA3BUTHIO WX HMHTEIUICKTYAIbHBIX M TBOPYECKHX
CHOCOOHOCTEN;

pPa3BUTHE NPEJCTABICHUNA O HAyYHBIX METOJIaX TMO3HAHUSA U YIpPaBJICHUE
UCCJIeI0BATENICKUM OTHOIICHUEM K IPUPOHBIM SBJICHUSIM;

METO/Ibl HAYYHOT'O MUPOBO33PEHUS KaK PE3yJIbTaT U3YYECHHUSI OCHOB MaTEPHUU
U QyHIAMEHTAIBHBIX SIBJICHUN (PU3HUKY;

dbopMHupoBaHHEe YMEHHN  OOBACHITH SBICHHUS C  HCIOJIb30BAaHUEM
bu3nYecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTEIbCTB;

(dhopMHUpOBaHUE TPEACTABICHUNH O POMU (U3UKHA IJI Pa3BUTHS JIPYTHX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

pa3BUTHE MPEACTABIECHHBIX BO3MOXHOCTEN 0 OyayIIHUX NpodecCHOHANbHbIX
MEPOMPUITUSX, BOMPOCAX CBSA3AHHBIX C (DU3MKOW, MOATOTOBKA K AalbHEHIIEMY
00y4YeHHIO B ’TOM HaIPaBJICHUU.

JlocTmKeHHe 3TUX IIeNied PacCMOTPEHHS CIEAYIONUX 3a7ad B IpoIecce
U3y4YCHUS Kypca (U3NKH Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus:



npuoOpeTeHrne CUCTeM 3HAHUN 00 001X (PU3MUECKUX MPUHIIUIAX, 3aKOHAX,
TEOpUsSIX, BKJIIOYAs MEXaHUKY, MOJICKYJSAPHYIO (U3UKY, DIEKTPOJINHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPHU3UKHY;

dbopMHUpOBaHHE YMEHHI MPUMEHATb TEOPETUYECKUE 3HAHUS  JUIS
00BbsACHEHHS] (PU3NYECKUX SIBIICHUW B TMPUPOJE U I MPUHATUS MPAKTUYECKUX
pElIeHUI B NOBCEIHEBHOW KU3HU;

MMOHMMAaHUE CIOCOOOB pEIICHUs] Pa3IUYHBIX 33/Jad C SBHO 3aJaHHOMU
dbu3nuYecKoil MOJENbl0, 3a/lad, ONPEACISIONIUX CaMOCTOATEIBHOE CO3JaHue
dbu3nmyeckoil MOJEIU, AaJCKBATHBIX YCIOBHH 3aJayd, B TOM 4YHCIE 3a/ad
WHXXEHEPHOT0 XapaKkTepa,

MOHUMaHUE (PU3NUYECKUX OCHOB U COOJIOJICHHE ACHCTBUM TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLECCOB, UX OKPYKAKOLIEN CPEbI;

BJIAJICHUE METOJIaMH CAMOCTOSATEIBHOIO IUIAHUPOBAHUS W TPOBEACHUS
(bu3HYEeCKUX SKCIIEPUMEHTOB, aHAIKM3a U (PUHAHCOBOM MH(MOPMAITUH, OTIPEICICHUS
JIOCTOBEPHOCTH MOJIYYEHHOT'O PE3yJIbTaTa;

CO3[IJaHHE YCJOBUU JJISl Pa3BUTUS YMEHHU MNPOEKTHO-HCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pasBuTHE WHTEpeca K cdepaMm TpoecCHOHATLHON  JESITEIBHOCTH,
CBSI3aHHOM ¢ (PU3UKOM.

Ha uzydenne ¢pusuku (yriyOon€HHBIN ypOBEHb) Ha YPOBHE CPETHETO OOIIEro
obpazoBanms orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henemio), B 11
kimacce — 102 gacoB (3 yaca B HEJIEIIO).

[Ipenmaraemeiii B mporpamMme Mo (HU3UKE TMepeueHb JTa0OpPaTOPHBIX W
MPAaKTUYECKUX pabOT SBISIETCS PEKOMEHJAOBAaHHBIM, YUYUTENb JEJaeT BHIOOP
MpOBENCHUs J1A0OPATOPHBIX PabOT U OMBITOB € YYETOM HMHAMBUAYaJIbHBIX
0COOEHHOCTEHN 00yUYarOIIMUXCA.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOT0 TO3HAHUSA

®usuka — Hayka o mpupone. HayyHble METOABI NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp DJKCnepuMeHTa MW TEOPUM B INPOLECCE TO3HAHUS IPUPOABL
DKCTEpUMEHT B (PU3HUKE.

MonenupoBanue ¢u3nyecKux SBICHUM M mpoueccoB. HayuHble rumortesbl.
dusnueckre 3aKOHbl U TEOPUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHSI.

Ponbs u Mecto Qu3uku B (GOPMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBele U 1U(GPOBBIE U3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBUKCHMUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepUalibHOW TOYKH, UX MNPOCKUMHU HA OCH CUCTEMbI KOOpPIHUHAT.
CoxeHue nepeMeneHn U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE TMpsSMONHMHEHHOE nBwkKeHue. I paduku
3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U NEPEMEUICHUS
MaTepUabHOW TOYKHA OT BPEMEHHU.

CBoOomHOE TazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

KpuBonuneitHoe  aBmkeHue. [IBUKEHHME  MaTepHabHOM TOYKM IO
OKPYHOCTH C IMMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IICTIHBIC U PEMEHHBIC TIepeayun.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILIFOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCIIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGntonenue nBukeHus Tena, OpOIIEHHOrO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenune yckopeHus CBOOOIHOIO MaJeHHUS.

Hanpagnenue CKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnsle padomul

N3ydyeHne HEpaBHOMEPHOTO ABWKEHHUS C LICJBIO OINPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HccenmenoBanre COOTHOLIEHHST MEXAY HYTSIMH, NPOUIACHHBIMU TEIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU NIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne IBUKEHUA [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue nBuKeHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocutenbHOCTH  [ammnes.  IlepBeid  3akoH  HproToHa.
HMHepunaibHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUIS MaTepuaIbHOM TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHUS U cuiia TpeHus nmokos. Kosdduiument tpenusi.
Cuita cONpOTUBIIEHNUS NIPU IBU)KEHUU TEJA B KUIKOCTH WIIH Tas3e.

[ToctynaTensHOe U BpalaTeabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. Ilmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBiienue nHepUU.

CpaBHEHME MacC B3aMMOJACUCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CrnosxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABbEME U TAJCHUH.

CpaBHEHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabonul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
PE3MHOBOM 00pasiie, OT X JepopmMaliuu.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJa, HWMEIOIIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIBHBIX TOYEK.
NMnynbc Cuibl U M3MEHEHHME MMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Pabota cuiibl. MOITHOCTD CHUJTBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KMHETHUYECKOU SHEPTUMU.

[TorennumanbHas SHEPTUSL. [TorenuuanbHas DHEPIUs yIIpyro
nehopMupoBaHHONW  TNpyXwWHBL.  [loTeHIManmpHas SHEpPrus Tejda  BOJIU3H
MOBEPXHOCTH 3€MIIH.

[loTeHUMaIbHBIE W HENOTECHUHUAJIBHBIE  CHJIBI. CBsi3b  paboOTHI
HETMIOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

[lepexoa MOTEHIIUATBEHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3yyenue aOCOIIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHUEM MEXaHUYECKOW DHEPruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MoJsekyasipHas pu3uka 1 TEPMOAHUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaxkrep IBHKEHUS U
B3aMMOJICUCTBUS YaCTULl BEUIECTBA. MOJENM CTPOECHMS Ta30B, XUAKOCTEW U
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILLIECTBA HA OCHOBE ATUX Mojelneill. Macca u
pasMepsl MoJieky. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ nzmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeanpHOoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACANBHOrO raza. AOCOMIOTHAs TemrmepaTypa Kak mepa
CpeIHEe KHWHETUYECKOW BSHEpPruM TEIUIOBOro ABMKEHUS vactul raza. l[llkama
temriepatyp KenbBuna. ['a3oBeie 3akoHBI. YpaBHeHHne MeHeneeBa—KnaneipoHa.
3akoH [lansToHa. M30omponeccsl B HACANBHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuuecKkrue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUMN.

OmnpITel 110 MU Py3un KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJIEVCTBHS.

Mopaenp, HuIIoCTpUpyronias IpUpoay AaBiICHUS I'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HJICAJIbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK/Ty ITapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamuKu

TepmoauHaMuueckass cucreMa. BHYTpeHHSSI 3HEprusi TEpMOJUHAMUYECKON
CUCTEMBI U cIoco0bl €€ n3MeHeHus. KoianuecTBo TemnoTsl U padoTta. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HWJCAJIbHOrO  rasza. Buabl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMSI, U3JIydeHHE. Y AeNIbHAs TEIIOEMKOCTh BEILECTBA.
KonndecTBo TEMI0THI pH TEIJIONepeaye.

[Tonssitue 006 amuabatHom mponecce. [lepBblif 3aKOH TEPMOJWHAMUKH.
[TpumeHeHre TepBOro 3akOHa TEPMOJMHAMUKM K H3ompoueccaMm. ['paduueckas
UHTepIpeTanus paboTsl rasa.

BTopoii 3akon TepmoauHamMuki. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IC.

TemnoBele ~ MammHbl.  [lpuHOMIBL  JEHCTBUS  TEIUIOBBIX  MAIIMH.
[TpeoOpa3oBanus »HEpruM B TEIUIOBBIX MamuHax. KoapduuueHt mnone3Horo
neiictBus temoBod MamuHbl. [lukn KapHo u ero koaguuueHT Mnone3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMBI TEIUIOIHEPT€TUKH.



TexHuuecKkue yCTpOWCTBA W NPAKTUYECKOE TNPHUMEHEHHME: JIBUTaTelb
BHYTPEHHETO CTOpaHusi, OBITOBON XOIOAMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruM Tejla IMpPHU COBEPIICHUU pabOThI: BBLIET
npoOKu u3 OyTBUIKM MMOJ JIEHCTBUEM CXATOro BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

W3meHeHue BHYTpEHHEH SHEpPTUH (TeMIlepaTyphl) Tea IMpH Terionepeaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenu napoBoi TypOUHBI, ABUTATENs] BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eéeuyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTEJIbHASL BJIAXXHOCTh BO31ayXa. HacelmeHHbld map. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucramimyeckue u amopubie Tenaa. AHU30TPONUS CBOWCTB
kpucramwioB. JKunkue xpucrawisl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUCTAJUIM3alMs. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHHUUecKHue YCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEpUaJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBILICHHBIX NTAPOB.

Kunenue npu nOHM>KEHHOM JaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

M3MepeHne OTHOCUTENIBHOM BIaXKHOCTH BO31yXa.

Pa3znen 4. JinekrpoguHaMuKa
Tema 1. dnekmpocmamuxa
ONeKTpu3auus Tell. OIEKTpUYECKWil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiaoB. [IpOBONHUKM, AUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUSA
3JIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3ieKTpuuecKuil 3apsi.
OnekTpudeckoe mone. Hanpsok€HHOCTh  anekTpuueckoro mnodsa.  [IpuHuun



CYyHEPHO3ULIMM 3IEKTPUUECKUX MOoJeH. JIMHNM HanpssKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

Pabota cun anextpoctaTudeckoro mous. [lorennnan. PasHOCTh MOTEHIIMATIOB.
[IpoBOOHUKH W JHUAJEKTPUKKA B BJIEKTPOCTATHUECKOM Toie. [luanexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOoCcTh. KoHeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHE: DIIEKTPOCKOII,
JIIEKTPOMETP, IJIEKTPOCTaTUUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpPHOOpOB,
KOH/JICHCATOp, KOMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DJIEKTPOMETPA.

BzauMoieiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHACHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IoCTOAHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LETu.

ONEKTPUYECKOE CONPOTUBIICHUE. YJEINbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomrHOCTD
AJIEKTPAYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUja U BHYTPEHHEE CONPOTUBIICHHWE WCTOYHHMKA TOKA.
3axon Oma 151 TOJTHOM (3aMKHYTOM) 5ieKTprudeckoi nenu. KopoTkoe 3aMbikaHUeE.

DJIEKTpOHHAas  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpOBOTHUKHY. Cob6cTBeHHas u pUMecHast MIPOBOAUMOCTD
NoJIyipoBOJHUKOB. CBoiicTBa p—n-nepexojia. [loynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIjiaBax  AJIEKTPOJUTOB.
DIIEKTPOJINTHYECKAS JUCCOIUALMS. DIEKTPOIIU3.



Onektpuyeckuid TOK B raszax. CamMoOCTOSATENbHBIM M HECAMOCTOSTEJIbHBIN
pazpsaa. Monuus. [1nazma.

TexHUUeCKHMEe YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETP, PEOCTaT, MCTOUYHUKH TOKa, DSJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHO,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOJHUKOBBIN THO/, rajbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUSL.

3aBUCUMOCTb COIIPOTHUBIICHHSI LHAJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAH MONIEPEYHOr0 CEUYECHUS U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHne dIEKTPOABMXKYIIEeH Cuibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJIUMOCTb BO3IyXa.

OAHOCTOPOHHSAS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue cMenaHHOro COEAMHEHNs PE3UCTOPOB.

M3MepeHne 3JeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBJICHUS.

HaOmronenue snexkrposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBIISIETCS C
y4E€TOM COZAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTEMaTUKH,
OMONIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SBJICHHE, HAy4HbIM (hakT, runoresa, (Qunmyeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxka: pelleHWEe CUCTEMBbl ypaBHEHUM, JUHEWHas (yHKIMS,
napabona, rurnepooia, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPTraHUW3MOB (BUbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsL MAcCa, TEIJIOBBIE CBOWCTBA TBEPBIX TEJ, )KUJIKOCTEH U Ia30B,



JIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIMTHYECKAss  JIUCCOLMALu,
rajgbBaHUKA.

l'eocpaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBHKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHKE, IOJUIMIIHUKHA, HCIOJB30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIrHE), JIBUraTeilb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, OBITOBOI XOIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHHsSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYHHBII IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC pUOOPBHI,
3NEKTPOOCBETUTEIBbHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Paznen 4. DiekTpoaMHAMMKA

Tema 3. Macnummnoe noe. In1eKmpomMazHUMHAA UHOYKUUS

IlIocTostHHBIE  MarHUTHL.  B3aumMmonencTBHE  NMOCTOSHHBIX ~ MAarHHUTOB.
MarautHoe mnoje. BekTop MarHuTHOM MHAYKUMHU. [IpuHIMI cCyneprno3unuu
MarHUTHBIX ToJiel. JIMHMKM MarHuTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
WHIYKIIUH MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe TmOJ€ TPOBOJHMKA C TOKOM. KapThHa IHMHUNA HMHAYKIUA
MAarHUTHOTO TOJIS JUJIMHHOTO MPSIMOTO MPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaelcTBre NPOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib M HamIpaBJICHUE. [[BUKEHNE 3apsIKEHHON YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM 1ose. Pabota cwter Jlopenra.

SIBneHne 3JIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
WHAYKIAHA. OJEKTPOABIXKYIIAS CWia HHAYKIUM. 3aKOH AJIECKTPOMAarHUTHOU
nHaykuun dapanest.

BuxpeBoe nsnekTpuyeckoe ImoJie. DICKTPOABIKYILAS CUia HHAYKIWU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJCKTPOABIKYILAS  CHJIa
CaMOUHIYKIIUU.

DHEeprusi MArHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE MPUMEHCHUE: ITOCTOSIHHBIE
MarHUThl, 3JEKTPOMArHUTHI, DJICKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMM MarHATHOT'O ITOJISL.

B3anMopeicTere AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHuE 3JIEKTPOMAarHUTHOM UHTYKLIHH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

M3y4yeHue MarHuTHOTO IOJIS KaTyIIKH C TOKOM.

HccnenoBanue IeHCTBHSI IOCTOSIHHOTO MarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKLIHH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbLE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonnyeckue konebanus. [lepumona, vacrtora, amrumrygaa u (aza xoseOaHUI.
[IpyXVHHBIN MassTHUK. MareMaTu4eCKUil MasiTHUK. YPaBHEHHE TapMOHUYECKUX
koseOanwmii. [IpeBpareHue sHepruu Ipu raPMOHHYECKUX KOJICOaHUSX.

Konebarenpubiii  koHTYp. CBOOOIHBIE AIEKTPOMATrHUTHBIC KOJICOaHUS B
UJCATHbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXKIAy MEXaHUYECKUMU U
AJIEKTPOMAarHuTHEIMU KoJjiebanusimu. dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHy X 1€HHBIE 3JIEKTPOMAarHUTHEBIE KOJICOaHMS.

[lepemennblii TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSHKEHUSL.

Tpancpopmarop. [IpousBoacTBO, nepeaadya U NOTPEOICHUE IEKTPUUECKON
SHEpPruu. DKOJIOTUYECKUE PUCKU IPU MPOU3BOJACTBE AEKTpOodHEpPTUH. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: SIICKTPUUECKUMA
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, JIMHUU AJIEKTPONEpeEaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoOJIeOATENbHON CHUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKU MasITHUK).



HaGmtonenue 3atyxaronmx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUI.

HaOmronenue pe3oHanca.

CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA M HAINIPSKEHUsI OT BPEMEHH) AJIs
AIIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc mnpu 1OCIENOBATENBHOM COEAWHEHHHM PE3NUCTOPA, KAaTYIIKH
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenp TMHUY JIEKTPOIIEPEAAYH.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanne 3aBUCMMOCTH TEPUOJIa MaJbIX KOJeOaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKA B LENH W3 IOCIENOBATENBHO
COECIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUNHbLIE 6OJIHbL

Mexannueckne BOJIHBIL, yclnoBHs pacrpoctpaneHud. Ilepuoa. Ckopocthb
pacnpocTpaHeHuss W JJuHa BOJIHBL [lomepedHble W TPONOIBHBIE BOJIHBL.
WnuTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIEC BOJIHBI. Y CJIIOBHSI U3JIyYEHHUsI JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHE, MOJsApUu3aus, Judpakiuus,
uHTepdepeHus. CKOpocTb 37EKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI pagUOCBA3U U TeNEBUACHUA. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHU4ecKue YCTPONCTBA M MNPAKTUUYECKOE IPHUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl IMAarHOCTHMKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paguonpuéMHHUK, TeJIEBU30p, aHTeHHa, Ternedon, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue U pacCpPOCTPAHEHUE MONEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Konebmnromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKUX BOJIH.

Habmtonenue narepdpepeHnnu u nudpakiny MEXaHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmroneHne cBs3u I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYJOW U
4acTOTOM KOJIeOaHUH.



HccnenoBaHue CBOMCTB JIEKTPOMATrHUTHBIX BOJIH: OTPAaKEHUE, IPEIIOMIIEHUE,
noJsipu3anys, Tudpaxius, HHTepepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMOIMHENTHOE pacIpOCTpaHEHUE CBETAa B
OJHOPOJHOM cpene. JIyu cBeTa. ToUeUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHui B
IIJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpeaesbHBIA yroyl IOJHOTO
BHYTPEHHETO OTPaKECHMUS.

Hucnepcus ceeta. CnoxkHbIil cocTaB Oenoro cBera. LIBerT.

ColOuparome U pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHOE
paccTOsTHUE M ONTHYECKas CHila TOHKOW JuH3bL [locTpoeHne u3o0paxkeHuil B
coOuparIux U pacceuBarolux JuH3ax. @opmyna TOHKOW JIMH3BL. YBEIUYEHHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl MNpUMEHUMOCTH TEOMETPUIYECKON ONITHUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusa HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpPEHLHOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakus cseta. [udpakuumonHas pemérka. YciaoBue HaONIOACHUA
[JIABHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspusanus cera.

TexHU4ecKue YCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHWE: OYKH, JIyIa,
(doToamnmapaT, NPOEKIIMOHHBIA amnmnapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITNOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMOJIMHEIHOE PpACIIPOCTPAHEHHE, OTPAXKEHUE M IMPEIOMIICHUE CBETa.
OnTuueckue nprudOpHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Mopaenn MEKpPOCKOIIa, TEJIECKOIA.

Habmonenue narepdepeHnm ceera.

Habmonenue nudpakuuu cBera.

HaOmnronenue nucnepcuu cBera.

[TosyueHue ciexTpa ¢ IOMOIIBIO IPU3MBI.

[Tosryuenue cnekTpa ¢ HOMOIIBIO TU(PPAKLIUOHHON PEIIETKY.

Habumronenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvle padomul



W3mepenue rmokazaress MpeoMICHUS CTeKJIa.
HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CHIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIacCMYecKoM  mexanuku.  [locTynartsl
CIIELIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTU: HMHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBE€Ta B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHHUE BPEMEHU M COKPAILCHHE
JUTUHBI.

DHEPrusi U UMITYJIbC PEATUBUCTCKON YaCTULBI.

CBs13b Macchl ¢ DHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YaCTHULIBI. JHEPTHs
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOIU ONMUKU

®otonbl. ®opmyna [Inanka cBs3u 3Heprun GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gororddexra. Onpitel A. I'. CToneroBa. 3aKOHBI
dotorddekra. YpaBuenue DiHmTerHa s hoTodddekra. «KpacHas rpanuiia»
dotorddexkra.

JlaBrenne cBera. OnbiThl 11, H. JIeOenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunk, comHeuHas 6arapesi, CBETOAHO/.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHelTHEro GoTodddekra.

Ceeroguo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[Inanerapnas mopenb aroma. Iloctymatel bopa. M3inydeHune W mOTIIONIEHUE
(GOTOHOB MpU MEpexojie aToMa C OJHOIO0 YPOBHS JHEPrUM Ha Jpyroi. Bumabl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BonHoBble cBolicTBa yacTull. Bonnsl ne bponnsa. KopmyckynsspHO-BOJIHOBOM
Ty allu3M.

CHIOHTaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHu4yeckne YCTPONCTBA MU MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIM
aHau3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIBIOTED.



Jlemoncmpayuu

Mopens onsita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGumroienne nmHeRvaThIX CIEKTPOB U3JTyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvle padonul

HaGmronenue TMHe4aToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKa3bIBAIOIIME CII0KHOCTh CTpOeHMS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1mo  ompeneseHuro  cocTaBa
paanoakTuBHOTO Wu3nmydeHus. CBoiictBa anbda-, Oera-, raMMa-U3ITydCHHS.
BiusiHre paguoakTUBHOCTHU Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA U HeWlTpoHa. HykionHas monens siapa I'eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sijpa. M30Torsbl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacnan. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO PacIajia.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JledekT maccol siapa.

S nepHble peakuuu. Jlenenue u CUHTE3 €.

Anepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOU SHEPTETUKU. DKOJIOTUYECKNE ACIIEKTBI SIACPHON SHEPTETHUKHU.

DneMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoAecTBUA. EQMHCTBO (hr3HuecKoi KapTUHBI MUpa.

TexHU4ecKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETP, KaMmepa
Buubcona, siaepHblii peakTop, aToMHasi ooM0a.

Jlemoncmpayuu

CUéTurK MOHU3NPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiiemMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pa3BuTHUA acTpoHoMuU. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUM.

Bupn 3Bé3gnoro Heba. Co3Be3nausi, SipKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBHYKEHUE.

ConHeuyHas cucreMa.

Comuue. ConHeuHast akTHMBHOCTh. McTounuk sHeprum ConHIA W 3BE3N.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTpPaJbHBIM KJIacc —
CBETUMOCTBbY». 3BE31bl TIJIaBHOM IIOCJIEIOBATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTbY» I 3BE3J TJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEEe CTpoeHHe



3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BooIMU ConHIa U
3BE3/. DTambl )KU3HU 3BE3].

Mueunsiii [lyte — Hama ['amaktuka. [lonoxenune m aBmwxkeHue ConHUA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku v kBazapbl. YEpHBIEC IBIPHI B SIpax
rajgakTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xab66m1a. Pazoeranne ramakTuk.
Teopus bonpmioro B3peiBa. PETMKTOBOE U3ITydEeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAHUEM KOMITbIOTEPHBIX
TIPWIOKEHUHN TS ONIPEIeTICHUs TTOJ0KEHNS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE C0O3Be3/1Msd CEeBEPHOIro MONYIIAPUS U IPKUE 3BE3BI.

HabGmtonenus B Teneckon Jlynsl, minanet, Mieunoro Ilytu.

O600maromee MOBTOPEHUE

Ponp Qusuku © acTpoHOMHUM B IKOHOMUYECKOH, TEXHOJOTMYECKOMH,
COLIMATIbHOW M ATHYECKOH cpepax AesITETbHOCTH YETIOBEKa, POJb U MECTO (PH3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHUHE MUPA, pOJib (PU3UUYECKON Teopuun
B (GOpPMHpPOBAHUM TPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Owosoruu, XUMuH, reorpaduy U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puanMyeckas BEIUMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHECHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIE DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOA00US TPEYroJbHUKOB,
oTpe/ielIeHUE IONIA/IN IIIOCKUX PUTyp v 00bEMa Tell.

buonocusn: »nexTpudeckue SBICHUS B KUBOW MpUpPOJE, KojieOaTelbHbIC
JBWOKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMW MPHUPOJIE, ICVCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAININYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.



l'eocpaghua: wmarHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKa3aHUE 3EMIICTPSICCHUM.

Texnonocusi: JVMHWAW BJEKTpOIEpeAayd, TEHEpaTop MEPEMEHHOro0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4b, pPAAap, PAAUONPUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
CoJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

OcBoenune yueOHoro mpeamera «®dusznka» Ha YPOBHE CpEIHEro OOIIero
obpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIECUUTh JOCTHIKEHHUE CISTYIOITUX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSI yueOHOTO mpeamera «Du3nKa» JOJKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh OOYYaIOIHUXCS PYKOBOJCTBOBATHCS
c(hOpMHPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIM{,  TO3UTUBHBIX  BHYTPEHHHMX  YOEXIECHHH,  COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIlecTBa, pACIIUPEHUE >KU3HEHHOTO
ONbITA W OMbITA JIEITEIBHOCTH B IMPOLECCE pealr3alid OCHOBHBIX HaIlpPaBICHUI
BOCIIUTATEIIbHOM JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKON TMO3UIIMH OOYYaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUYETIOBEUECKMX  T'YMAaHHCTHYECKHX |
J€MOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYKO JESATEJIbHOCTh B HMHTEpEcax TI'PaXKIaHCKOIro
oO0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbLHON OpraHu3alluy;

YMEHHUE B3aUMOJCHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMU B COOTBETCTBHUM C
X QYHKIIUAMH U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOU W BOJIOHTEPCKOM JAEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKON MJEHTUYHOCTH, TATPUOTU3MA;

[IECHHOCTHOE OTHOUIEHHE K TOCYJApPCTBCHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYas 3CTETUKY HAyYHOI'O TBOPYECTBA,
npucymero pusndeckon Hayke;

5) Tpy10BOr0 BOCIMTAHMS:



HMHTEpEC K pa3InuHbIM cepaM MpodheCCHOHAIBHON IEATEIbHOCTH, B TOM YHCIIC
CBS3aHHBIM C (U3WKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynyiel mpo¢eCcCuu 1 peaTn30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHHUIO U caMOOOpa3oBaHUIO B 00JIacTH
(hU3MKHU HA TPOTSHKECHUU BCEH JKU3HU,

6) IK0JIOrH4eCKOro BOCIIMTAHUSA :

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKOW KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTUIECKHUX MPOOIeM;

IJIAHUPOBAHKME W OCYIIECTBIICHUE JIEUCTBUN B OKPYXKAIOIICH cpesie Ha OCHOBE
3HAHUSA LIeJICH YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHNE OTBITA ACITEIHHOCTH YKOJOTUUECKONW HAIPABICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAaHUH 10 (PHU3UKe;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAHWE IIEHHOCTH HAyYHOW JEATEeIbHOCTH, TOTOBHOCTH B IIpoliecce
M3y4deHUST (QU3WKH OCYIIECTBIISTh MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATSIbHOCTD
HMHJIUBUIYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IMo3HaBaTebHbIE YHHBEPCATbHbBIE YUeOHbIE e CTBHS
Ba3oBble Jioruyeckue aeiicTBUS:
CaMOCTOSITEJILHO  (OpMyJIMpOBaTH M aKTYaIM3HpOBAaTh  MPOOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OTPENEIATh LEIH JCITeIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTCPUU UX
JTOCTHIKCHHSI,
BBISBJISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUYHS B pacCMaTPUBAEMbIX (U3HUSCKUAX
SIBIICHUSX;
pa3pabaTeiBaTh IUIAH peHICHHs] MPOOJIeMBbI C YYETOM aHAIM3a HWMEHOIIUXCS
MaTepHUATbHBIX ¥ HEMaTEPHAIBLHBIX PECYyPCOB;
BHOCHTHh KOPPEKTHBBI B JICATCIHHOCTh, OLICHUBATH COOTBETCTBHE PE3YJITATOB
EJISIM, OTICHUBATh PUCKU TIOCIICACTBHM JEATSIHHOCTH,
KOOPJIMHHUPOBATH M BBIIOJHATH PA0OTY B YCIOBHSIX PEAbHOTO, BUPTYAITHLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BHBaTh KPEATUBHOE MBIILICHUE ITPU PEIICHUH XU3HEHHBIX TIPOOJIEM.
Ba3oBble ncciienoBaTebCKHe AeiiCTBHUSL:
BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBHIMH TIOHATUSAMH W METOIaMHU
(bu3MYeCcKo HayKH;



BJIa/IETh HAaBBIKAMU Y4€OHO-HUCCIIEI0BATENbCKOW U MPOEKTHON JESATEIHOCTH B
obOnactu (HU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBHIO K CAaMOCTOSITEIbHOMY MOHCKY
METOJIOB peUIeHHs] 3aJad (PU3NYECKOTO COACPNKAHUS, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB MIO3HAHUS;

BJIAQJE€Th BHUJIAMHU JCATEIIBHOCTH 110 TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPETalluy, MPEoOpa3OBaHUIO M TPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTYaIUsX, B TOM YUCIIE TIPH CO3JaHIH YIEOHBIX IPOEKTOB B 001aCTH (DU3HKH;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJlM3WpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Yy €€ pEelIeHMs], HAaXOAUTh apryMEHTHI JUJIs I0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUMN, 3a]1aBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOMYUYEHHBIC B XOJI€ PEIICHUS 3a/1a4l PE3yIbTaThl, KPUTHIECKH
OILICHMBATb UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBHUSX;

CTaBUTh M (GOPMYyIHMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JESITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YyMETh TEpPEHOCHTh 3HaHWs MO0 (U3HKE B MPAKTHUECKYI0 00JIacTh
KHU3HEACITEITbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEU, IIPEUIaraTh OPUTMHAIbHbBIE TTOJXObl U PELICHMS;

CTaBUTh MPOOJIEMBI U 334U, TOIYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

Pabora ¢ ungopmaumeii:

BJIQ/ICTh HaBBIKAMH TMONyYeHUs HHPOpMAIUK (U3HUUECKOTO COACPXKAHUS U3
HMCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATh IIOHUCK, aHAJN3,
CUCTEMATHU3alMI0 M MHTEpHpeTanuio MHPOpMAlMU pa3InyHbIX BUAOB U (opM
IpeJICTaBICHMUS;

OILICHMBAThH JOCTOBEPHOCTh HHPOPMAIIHH;

MCIIONIb30BaTh CPEICTBA MHPOPMAITMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOIOTHIA
B pEIICHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3allMOHHBIX 3a/1ad C
coOntoiecHueM TpeOOBAaHMM JPrOHOMHUKH, TEXHHKM O€30IaCHOCTH, T'MTHEHBI,
pecypcocOepeKeHrs, TMPaBOBBIX M JTHYECKUX HOPM, HOpM HH(POPMAITMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUs B pa3IMUHbIX opmaTax ¢ yuéTom
Ha3Ha4yeHUs] MHPOpPMALMU U LIEJIEBOW ayAUTOPHM, BHIOMpPAs ONTUMANIbHYIO (QopMy
MPEICTABICHUS U BU3YaIH3aIUH.

KoMmyHnKkaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe NeiCTBUA:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (GU3UKH U BO BHE-YPOUHOU JACATEIHHOCTH;
pacro3HaBaTh MPEANOChUTKA KOH(MIUKTHBIX CUTYallUi U CMSTYaTh KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOK TOYKY 3PEHUSA C HCIOJIb30BaHUEM
SI3BIKOBBIX CPE/CTB;

MMOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUAYAJIbHOU
paboTHI;

BBHIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JCHCTBUU C y4E€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YICHA KOJIJIEKTUBA;

MpUHUMATh LM  COBMECTHOM  JI€ATEIIbHOCTH,  OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ [OCTHXKEHUIO: COCTABJIATH IUIAH JCUCTBH,
pacupenensiTh pojid ¢ Y4YETOM MHEHUW YYACTHHKOB, OOCYXKJAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJIa W KAKIOTO YJYaCTHHKA KOMaH/Ibl B OOIIHIA
pPEe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejyiarath HOBBIE TPOEKThI, OILIEHUBATh UJAEHU C TO3ULMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh MO3UTHUBHOE CTPATErMUYECKOE IOBEJCHHE B  Pa3IUYHBIX
CUTYaIHSX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHAIIHATHBHBIM.

PerynsiTuBHbIC YHHBeEpPCAJbHbIC Y4eOHbIC JeHCTBHSA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISATH TMO3HABATEIBHYIO JAESITEIbHOCTh B 0OJACTH
GU3MKM U AaCTPOHOMHUH, BBIABIATH MpPOOJNEMBbI, CTaBUTh U (OPMYJIHUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PELUICHUS PACYETHBIX U KAYECTBEHHBIX 3a/1a4,
IUTAaH BBITIOJIHEHUSI TPAKTUYECKOW paboOThl € YYETOM HUMEIOIIUXCS PEeCcypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacIMpATh pAMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAOUYTCHHI;

JenaTh OCO3HAaHHBIM BBHIOOp, apryMEHTHPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLIEHHUBATb IPUOOPETEHHBIN OIIBIT;

CHOoCcOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULMH B 00J1aCTH (PU3HKH,
ITOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIa/I€Th HaBBIKAMH MO3HABATEIbHON pe(eKkcun Kak OCO3HAHUS COBEpPLIAEMbIX
JNEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHU;

UCIIOJIb30BaTh NPHUEMBI pedIeKCUU ISl OUEHKH CHTyallud, BbIOOpa BEPHOIO
peleHus;



yMETh OIICHMBaTh PHUCKHM M CBOCBPEMEHHO IPUHHUMATh PEIICHUS II0 HX
CHIDKCHHIO;

MPUHUMATh MOTHUBBI M apPTyMEHTHI JPYTHX TPU aHAINW3E PE3yJIbTaTOB
NeATEeIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTAaTKH M JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTBI JPYTHX TPU aHAINW3E PE3yJIbTaTOB
NEATCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUST JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS IIPOTrpaMMBI IO
dbu3Mke 1 ypOBHSA  CpenHero oOmero o0pa3oBaHUs Y  OOYyYaroIIUXCs
COBEPIIICHCTBYETCS SMOIMOHAILHBIN HMHTEILICKT, TIPEAIOJIar afOIIHA
c(hOpMHPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh TOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJIETh HAIlpaBJICHHS Pa3BUTHS COOCTBEHHOM SMOILIMOHAILHOM c(dephl,
OBITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHAMATH
OTBETCTBEHHOCTh 32 CBO€ TMIOBEICHHE, CIOCOOHOCTH  QJaNTHPOBATHCA K
AMOIIMOHAJILHBIM U3MEHECHHSAM U MPOSBIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOUYAIOIICH CTpeMJICHHE K JOCTHKEHHUIO IIEIH U
yCIexy, ONTHUMHU3M, WHHMIIMATHUBHOCTh, yYMEHHE JICHCTBOBATh HCXOAS H3 CBOMX
BO3MOKHOCTEH;

SMITATHH, BKIIIOYAIOMICH CIOCOOHOCTH ITOHMMAaTh SMOIMOHAJIBLHOE COCTOSHHE
JIPYTUX, YIUTHIBATH €r0 MPU OCYIIIECTBICHUH OOICHUS, CIOCOOHOCTh K COYYBCTBUIO
1 COIEePEKUBAHUIO,

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTpAUBaTh OTHOIICHHMS C
JIPYTUMU JIFOABMHU, 3200 TUTHCSI, TPOSIBIIATL UHTEPEC U pa3perniaTh KOHMIUKTHI.

MHNPEAMETHBIE PE3YJIbTATDBI
K koniry oOyuenus B 10 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MIpUMEpax pojib U MecTo (pu3zuku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbI MHpPAa, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IIPAKTUYECKOH JICATEIIbHOCTH JIOICH;

YYUTBIBATh TPAHUIBI TMPUMEHEHHUS HW3YYCHHBIX (U3WYECKUX  MOJIETeH:
MaTepuaibHas TOYKa, MHEPIHAJIbHAS CHCTeMa OTCUéTa, aOCOJIOTHO TBEPIOE TEIO,
WJICUIbHBIN Ta3, MOJIEIA CTPOCHUS Ta30B, JKUIAKOCTEHM M TBEPIBIX TEJN, TOUYCUHBIN
AIICKTPUYECKUH 3apsI PU pellieHnH (PU3NUECKUX 3a]1ay;



pacrio3HaBaTh (pu3nueckue sBjaeHUs (IMPOIECChl) U OOBSACHITH MX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHMS BEIECTBA U
ANEKTPOANHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHWHOE JBHXKEHUE,
CcBO0O/THOE MajicHUE T, ABMKCHHE TI0 OKPY>KHOCTH, HHEPITUS, B3aUMOJICUCTBHE TEl,
muddy3us, OpPOYHOBCKOE JBIDKCHHE, CTPOCHHME JKHMJIKOCTEH U TBEPIBIX Tel,
M3MEHEHHE 00bEMa Tell MpU HarpeBaHUM (OXJIKICHHH), TEIJIOBOE pPaBHOBECHE,
HCTIApEHHE, KOHJCHCAIUs, IUJIABJICHUE, KpUCTAUIM3AlUs, KHUIIEHHUE, BIAXHOCThb
BO3/yXa, MOBBIIIICHUE JTABJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM COCY/JIE, CBS3b
MEXAy IlapaMeTpaMH COCTOSIHUS Ta3a B H30MpoOIEccax, JJICKTpU3alMs Tel,
B3aUMOJICHCTBHUE 3aPsi/IOB;

OMHCHIBATh MEXAHWYECKOE IBIDKEHWE, HWCIONB3Ys (PU3NYECKHe BEITUYHHBL
KOOpJIMHATA, IyTh, IEPEMENIEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC
Tella, KUHETWYecKasi HHEprusi, MOTCHIMaJbHAs JHEPrusi, MexaHudeckas padorta,
MEXaHMYECKass MOIIHOCTh, IPH OINMHCAHUM TNPABUJIBHO TpPaKTOBaTh (Pu3MUecKuit
CMBICJI MCIIOJIB3YEMBIX BEJIMYMH, UX 0003HAYEHUS M CAWMHUIIBI, HAXOJUTh (OPMYIIHI,
CBSI3bIBAIONIUE JAHHYIO (PU3HUECKYIO BEJIMUYUHY C IPYTUMU BEJIMUYNHAMU;

ONUCHIBATh HW3YUYCHHBIC TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUA,
HCIIONB3YS (HU3WUeCKHue BEIMYMHBI: JaBJIGHHE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKasi SHEPTrUsi XaOTHUYECKOTO JBMIKCHHUS MOJICKYJ, CPEIHEKBaJApaTHUYHAS
CKOpPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSS OJHEprusi, padbora rasa,
KO((PUITMEHT T1ONE3HOTO JIEWCTBHSI TEIJIOBOTO JBHUTATENS; TPU OIHMCAHUH
MPaBUIBLHO TPaKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIUYHH, UX
0003HaYCHUS U €IUHUIIBI, HAXOJUTh (hOPMYJIBI, CBSA3BIBAIOIINE JAaHHYIO (DU3UICCKYIO
BCIIMYMHY C JIPYTUMH BEIMYMHAM,

ONKMCHIBATh M3YUYEHHBIC AJIECKTPUYECKUE CBOMCTBA BEIIECTBA W DJICKTPUUECKUE
sBJICHHS (TIPOIIECCHI), WCIONB3Yys (PU3WYECKUE BEIMYHMHBI JJICKTPUUSCKHN 3aps,
AJIEKTPUYECKOE TI0JIE, HANPSIKEHHOCTH TMOJSA, MOTEHIHAN, PA3HOCTh IMOTCHIMAJIOB;
IIPU ONKMCAHUU MPABUIBLHO TPAKTOBATh (PU3UYECKUM CMBICI UCIIOIB3YEMbIX BEJIUYHH,
UX OO0O3HAYECHHUS M CIUHMIIBI, YyKa3blBaThb (OPMYIBI, CBS3bIBAIOIIME JIaHHYIO
(MBUYECKYI0 BETMYHMHY C APYTUMH BEIMYUHAMY,

aHAMM3UPOBAaTh (PU3MUYECKHE TMPOIECChl W SBICHUSA, HCIONB3YysS (pu3ndeckue
3aKOHBI Y MPUHLMIIBL 3aKOH BcemupHoro tarorenus, I, II u Il 3akonsl HeroToHa,
3aKOH COXPAaHEHHUS MEXaHWYECKOW SHEPryH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIIUIT
CyNEepHo3uLMK CWJI, MPUHIMUII pPaBHONpPABUS HHEPIHUATBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpenHel KMHETHYCCKOW HSHEPruu TEIUIOBOTO JBHXKEHUSI MOJIEKYJ ¢ aOCOJIFOTHOM
TeMIIepaTypOi, EPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS DJICKTPUUECKOTO
3apsiia, 3aKoH KylioHa, mpu ATOM pasiinyarh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0
MaTeMaTH4eCKOe BEIPAKCHHUE U YCIOBHSI (TPAHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSICHATh OCHOBHBIE NMPUHIUIBI JEHCTBUS MallWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh yCIOBHUS WX OE30MACHOTO HCIOJIH30BAaHUS B TOBCEIHEBHOM
KU3HH,

BBINIOJHATh JKCHEPUMEHTHl 10 HCCIEIOBAaHUIO (U3MUECKUX SBICHUM WU
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH, IPU HTOM
dbopmyaupoBaTh MpodieMy/3amady W THIOTE3y y4eOHOTO 3KCIEpPUMEHTa, COOMpAaTh
YCTaHOBKY M3 MPEIORKEHHOTO 000PYIOBaHMs, MPOBOIUTE OMBIT U (HOPMYITHPOBATH
BBIBOJIBL

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHbIE M3MEpPEHUsS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMpPATh ONTUMAJbHBIA CIOCOO H3MEPEHUS U HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHNM;

UCCIEIOBATh  3aBUCUMOCTH  MEXAY  (U3MYECKUMH  BEIMYMHAMU  C
WCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHUH, IMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bukcupoBaTh Pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BHUJIE
TabJIML ¥ rpauKoB, 1eJaTh BHIBOABI IO Pe3yJbTaTaM MCCIIEA0BaHNUS;

coOyroAaTh mnpaBwia 0€30MaCHOrO TpyJa MPU MPOBEACHUU HCCICIOBAHHUI B
pamMKax Yy4eOHOTO OKCIEPUMEHTa, Yy4eOHO-MCCIIEIOBATENLCKOH U  TPOEKTHOM
JESTEIbHOCTH C HUCIHOJb30BAaHUEM H3MEPUTEIbHBIX YCTPONCTB U JIaOOpaTOPHOIO
000pyTI0BaHUS,

pelaTh pacu€THbIE 3aJa4u C IBHO 3a/1aHHOM (PU3HYECKON MOJENbIO, UCTIOIb3Y s
¢bu3nuecKkre 3aKOHBI W MPUHIIMIIBI, HA OCHOBE aHAIW3a yCIOBHS 3aJadd BHIOMPATH
(bu3MYECKYI0 MOJIENb, BRIICIATh (PU3NUECKHE BETMYUHBI U (HOPMYIIbI, HEOOXOUMbBIE
Uil €€ peuieHus, MPOBOJIUTH PAaCyYEThl M OLCHUBATh PEaJbHOCTh IOJYYEHHOIO
3HaYeHUs PU3NYECKON BETUUHHBI,

peliaTh KaueCTBEHHbIE 3aJauM: BBICTPAUBATh JIOTUYECKH HENPOTUBOPECUUBYIO
LEMOYKY pacCyXICHH C ONOpOd Ha HM3YYECHHBIE 3AaKOHBI, 3aKOHOMEPHOCTH H
(bU3UYeCcKue IBICHUS;

MCIIOJIb30BaTh MIPU PEIICHUH y4eOHBIX 3a7]a4 COBPEMEHHbIE MH(POPMAI[MOHHBIE
TEXHOJOTHM JUIsl MOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAlMU U IPECTaBICHUS
y4eOHOM M HAYYHO-NONYJAPHONM HMH(POPMALMM, TOJYYEHHOW U3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUYECKN aHAIM3UPOBATH MOTyYaeMylo HH()OPMAIINIO;

IPUBOJUTH MPUMEPHI BKJIAAa POCCUHCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpPA, B Pa3BUTHE TEXHUKU
1 TeXHOJIOTUH;

WCIIONIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCETHEBHOW KU3HU IS
oOecnieueHuss O€30MAaCHOCTH MpU OOpalleHUH C NpUOOpaMM U TEXHHUYECKUMU
yCTPOMCTBAMHU, JJIi COXPAHEHHUS 3JI0POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYIKAIOIIEH Cpele;



paboTaThb B TpYyIIE C BBIIOJHEHUEM pPa3JIMYHbIX COLUAIBHBIX POJIEH,
IJIaHUPOBATh pabOTy TpyNIbl, pPAUUMOHAIBHO pacHpeleisTh OOSI3aHHOCTH H
IJIAHUPOBATH JICSITEIbBHOCTh B HECTAaHAAPTHBIX CHUTYyalHUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.

K konny oOydenus B 11 ki1acce npeaMeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE
JOJDKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKUM B (HOPMUPOBAHHUH
COBPEMEHHOW HAYYHOM KAPTHHBI MHPA, B PAa3BUTHM COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B MNPAKTUYECKOW JEATEIBHOCTH JIIOACH, LEIOCTHOCTh M E€IUHCTBO
(¢u3nuecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UMUECKHX MOJCICH:
TOYEUHBIN 3JIEKTPUYECKUI 3apsij, JIyd CBETa, TOUCUHbIH MCTOYHHMK CBETa, siAepHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJIETTh aTOMHOTO sI/ipa MPH pelieHNH (PU3NUEeCKHX 3a1a4;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECChl) U OOBACHATH MX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMHMKU M KBAHTOBOW (PU3UKHU: 3JEKTPUUECKAsl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBHUSI TOKAa, B3aUMOJCHCTBHUE
MarHuTOB, 3JIEKTPOMArHUTHasi UHAYKIUS, J€MCTBUE MArHUTHOTO MOJISl HA TPOBOJIHUK
C TOKOM M [JBWXKYIIMHCA 3apsj, JJIEKTPOMAarHuTHbIE KOJeOaHUs U BOJIHBI,
IIPSAMOJIMHEMHOE pacnpocTpaHeHue CBETA, OTpa)KEHUeE, IIPEJIOMIICHUE,
uHTepdepenusa, Audpakuus U HOJAApU3aLMs  CBETa, JAMCIEPCUsl  CBeETa,
dotoanexktpudeckuii dpdext (hoTodrddekT), cBeTOBOE MaBICHHE, BO3HUKHOBCHHE
JUHEHYaToro CHEeKTpa aTroMa BOJOpPOAAa, €CTECTBEHHas W  HCKYCCTBEHHas
PagOaKTUBHOCTS;

ONUCHIBATh H3YUYEHHBIE CBOMCTBA BeELIECTBA (AJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE, ITEKTPUUECKYIO TPOBOAUMOCTD PA3JIMYHBIX CPEM) U AJIEKTPOMArHUTHBIE
ABIIEHUST (MIPOLIECCHI), WCIONB3Ysl (PU3NYECKUE BEITMYMHBI: AJIEKTPUUYECKUUN 3aps,
CUJIa TOKA, BJIEKTPUUYECKOE HAIPSKEHUE, PJIEKTPUUECKOE CONPOTUBIICHUE, Pa3HOCTh
NOTEHLMAJIOB, 3JEKTPOABMKYIIas CUiIa, paboTa TOKa, MHAYKLHS MArHUTHOTO MOJIS,
cuina Amriepa, cuna JIopeHna, THIYKTUBHOCTh KaTyIIKH, SHEPIUs dJIEKTPUUECKOTO U
MarHMTHOTO TOJIEH, IEPHOJ] U YacToTa KoJeOaHul B KOeOaTeIbHOM KOHTYpE, 3apsij
Y CWJIa TOKa B MPOIECCE TAPMOHMYECKUX AJIEKTPOMArHUTHBIX KosieOaHuid, (POKyCHOE
pPacCTOSIHUE M ONTHUYECKas CHJIa JIMH3bL, NP OINKMCAHWM IPABUIBHO TPAKTOBATh
(¢u3NYeCKUil CMBICII HCIOJIB3YEMbIX BEJIMYUH, UX OO0O3HAUYEHUS U €IUHHULBI,
YKa3bIBaTh (POPMYJIIBI, CBSI3BIBAIONINE NAHHYIO (DU3UUECKYIO BEIMYMHY C JIPYTHMH
BEJIMYMHAMMU;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, MCIOJb3Ys
(u3nUYecKre BEIMUUHBI: CKOPOCTh AIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI U 4aCTOTA
CBETa, SHEPIUsl U UMITYJIbC (POTOHA, IEPUOJ TONypaclaga, SHEPTUs CBSI3U aTOMHBIX
Anep, MpU OMUCAHWH TMPABUIBHO TPAKTOBATh (DM3MUECKUNA CMBICT HCTOIB3YyEMBIX



BEJIMYUH, X 0003HAUYCHUS U €IMHUIIBI, YKA3bIBATh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GMBUYECKYIO BETUYMHY C APYTHMH BEIMYMHAMHY, BBIYUCIIATH 3HaYCHUE (U3UICCKOM
BCJINYHHEL,

aHAIM3UPOBAaTh (PU3MUYECKHE MPOIECChl W SBIEHUS, HCIOJB3YysS (unyeckue
3aKOHbl U MPUHLMINBL 3aKOH OMa, 3aKOHBI MOCJIENOBATENIBHOTO M MAPaIEIbHOTO
COCIMHEHUA NPOBOJHUKOB, 3akOH Jxoyns—J/IeHa, 3aKOH 3JIEKTPOMAarHUTHOU
WHJYKIIMU, 3aKOH MPSMOJUHEHMHOTO pPacHpOCTpPAHEHUs CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHHS CBETa, ypaBHeHHE OWHIITEeHa i (oTorddekra,
3aKOH COXpPAaHEHUS JYHEPIHH, 3aKOH COXPAHEHUs HMIIYJIbCAa, 3aKOH COXPAHEHUS
ANEKTPUYECKOr0 3apsifia, 3aKOH COXPAaHEHUs MacCOBOIO YMCIIa, MOCTynaThl bopa,
3aKOH PaJMO0aKTUBHOTO pacraja, MpU STOM pPa3HyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBUS (TpaHUIbI, OO0JacTH)
MIPUMEHUMOCTH;

OTpeeNsaTh HalpaBlIeHHE BEKTOpa MHAYKIIMM MarHUTHOTO TOJI MTPOBOJIHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeH1a;

CTPOUTH M OMUCHIBATh M300paKEHUE, CO3/IaBAEMOE TUIOCKHM 3€pKaJIOM, TOHKOH
JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 UCCJIEIOBAaHUIO (DU3UYECKUX SIBIICHUU W
MPOLIECCOB C HCMOJB30BAHUEM IIPSAMBIX M KOCBEHHBIX HW3MEPEHUW: NIPU STOM
dhopMmyHMpoBaTh NpodIeMy/3a1ady U THIOTE3y Y4eOHOTO AKCIEpPUMEHTa, COOMpAThH
YCTAaHOBKY W3 MPEIIOKEHHOTO 000pYAOBaHUS, ITPOBOIUTE OMBIT U (HOPMYIUPOBATH
BBIBO/IHI;

OCYIIECTBJIATh MPSIMbIE U KOCBEHHBbIE M3MEpPEHUs (U3MUECKUX BEIMYMH, MPU
TOM BBIOMPATh ONTHUMAIbHBIA CHOCOO M3MEPEHUS U UCIHOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIEI0OBAaTh 3aBUCUMOCTH (DU3UYECKUX BEJIIMYMH C HUCTOJIB30BAHUEM MPSIMBIX
M3MEPEHU: TpPU 1TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pPE3yJbTaThl
MOJIy4YeHHOM 3aBUCUMOCTH (PU3NYECKUX BETMYUH B BHUJI€ TaOIUI] U TPpaQUKOB, JIe1aTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIICI0BAHMUS;

coOyoAaTh MnpaBwia 0€30MacHOrO0 TpyJa MPU MPOBEACHUU HCCICIOBAHUI B
paMKax y4eOHOrO DOKCIEPUMEHTA, YyYeOHO-HCCICIOBATEICKON W  IMPOSKTHOMN
JESATENBbHOCTH C HCIOJB30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000pyTI0BaHUS,

pemaTh pacuETHHIE 3a/1a4H C SIBHO 33JJaHHON (DU3UICCKON MOJCIBIO, UCTIONB3YS
(¢bM3UYecKue 3aKOHBI M TPHUHIIMITBI, HA OCHOBE aHAIM3a yCIOBUS 3a/Jadd BHEIOMPATH
(U3UYECKYIO MOJIETh, BBIJICIATh (PM3UUECKUE BEJIMUYMHBI U (DOPMYIIbI, HEOOXOIUMBIE
Uil €€ pelieHusi, NPOBOJUTH PAcUYEThl M OLEHUBATh PEAITBHOCTh IOJYYEHHOTO
3HaUYCHUS (PU3NYECKON BETUUNHBL;



pelaTh Ka4eCTBEHHBIC 3aJayd: BBICTPAauMBaTh JIOTUYECKH HENPOTUBOPEUYUBYIO
LEMOYKY PAaCCy IEHUW C ONOpPOM HA MW3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCcKue IBICHUS;

MCIIOJIb30BaTh MIPU PEIICHUH y4e€OHBIX 3a7]a4 COBPEMEHHbIE MH(POPMAI[MOHHBIE
TEXHOJIOTMM [UJISl TIOMCKA, CTPYKTYpPHPOBAaHHWs, WHTEPHPETALMH W MPEACTABICHUS
y4eOHOM ¥ HAYYHO-NONYJAPHOH HMH(POPMALMM, TOJYYEHHOW U3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKN aHAIM3UPOBATH MOTyYaeMyto HH()OPMAIINIO;

OOBSACHATH NPUHIUIBI ACHCTBUSL MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHS UX O€30MaCHOTO UCIIOJIb30BAHMS B TIOBCEAHEBHON )KU3HU;

IPUBOJUTH MPUMEPHI BKJIAAa POCCUHCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIETO0 MHUpPa, B pa3BUTHE
TEXHHUKHU Y TEXHOJIOTUI;

MCIIONIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCETHEBHOW KU3HU IS
oOecnieyeHuss O€30MAaCHOCTH MpU OOpalleHUH C NpUOOpaMM U TEXHHUYECKUMHU
yCTPOMCTBAMHU, AJII COXPAHEHHUS 3JI0POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHHUS B OKPYKAIOLIEH CPEJIE;

paboTraTh B TIpyINIE€ C BBINOJHEHUEM pA3JIMYHBIX COLMAIBHBIX pOJEH,
IUIAHUPOBaTh pabOTy TIpyHIbl, PaLUOHAIBHO paCHpPENeNiaTh OOSI3aHHOCTU M
IIJIJAHUPOBATH JICSTEIIBHOCTh B HECTAaHAAPTHBIX CUTYalHsX, aJE€KBaTHO OLICHUBATh
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmuyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM (ungposBbie)
B NporpamMmbl Bcero Konrpoabnet | IIpakraieckne o0pa3oBaTe/bHbIE
e padoThl padoThI pecype
Paznen 1. PUBUKA U METO/Ibl HAYYHOI'O IIO3HAHUSA
1.1 ®du3uKa U METOAbl HAYYHOTO MMO3HAHUS 2 Bubmorexa TOK
) https://m.edsoo.ru/7f41bf72
Hroro 1o pazaeny 2
Pazgen 2. MEXAHUKA
bu6mmorexa [{OK
2.1 Kunemaruia ) https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Jlunamuka 10 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXpAaHEHHS B MEXAHHUKE 9 1 1 hitps://m.cdsoo.rw/7f41bf72
Wroro no pazneny 28
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 11 1 bubnuorexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOIMHAMUKH 15 I https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 7 bu6numoreka [IOK
) ®Da30BbIC NEPEXOJBI https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 33
Paznea 4. JIEKTPOIMHAMUKA
4.1 DIIEKTPOCTATHKA 13 1 bubmorexa [JOK

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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49 [TocTostHHBIM 3neKTpUYecKuii TOK. Toku B 15 bubnmnoreka [JOK
) pa3IUYHBIX Cpe/lax https://m.edsoo.ru/7f41bf72
Hroro 1o pazaeny 33
PesepBHOE Bpems 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KJIACC

KoJsmnuyecTBo 4yacos DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
B NMPorpamMmbl Bcero Konrpoabnet| IpakrHieckn o0pa3oBaTejibHbIE
e padoThl e padoThl pecypel
Paznen 1. JIEKTPOJIMHAMUKA
11 MarunuTtHoe noJjie. DIeKTpOMarHuTHas 15 | 3 bubamnorexa [JOK
) WHIYKIS https://m.edsoo.ru/7f41c¢97¢
Hroro 1o pazaeny 15
Paznen 2. KOJJEBAHUWS U BOJIHBI
21 MexaHW4YeCKHEe U AJICKTPOMArHUTHBIC 14 1 bubnmorexa [JOK
) KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
bubnuorexa [JOK
2.2 MexaHU4YEeCKHUE U AICKTPOMArHUTHBIE BOJIHBI 7 1 https-//m.edsoo.rw/7f41c97c
bubnuorexa [JOK
2.3 Onmika 15 3 https://m.edsoo.ru/7f41c97¢c
Hroro 1o pazaeny 36
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBbHOCTH
31 OCHOBBI cieluaNbHOU TEOPUH 6 1 bubamnorexa [JOK
) OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro 1o pazaeny 6
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIEeMEHTHI KBAaHTOBOU OITHKHU 7 hits://m.cdsoo.r/7f41c97¢
bubnuoreka [JOK
4.2 Crpocnue atoma 6 https://m.edsoo.ru/7f41c97¢c
bubnuoreka [JOK
4.3 ATOMHOE 5171pO ! https://m.edsoo.ru/7f41c97¢c
HUroro 1o pazaeny 20



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Paspea S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIeMEHTbI ACTPOHOMHU U aCTPO(YHU3UKH 7 ngggg}fg&gﬁ%mlcgk
Hroro no pazneny 7
Paznen 6. OOBIIAIOIHIEE IIOBTOPEHUE

6.1 O6o0uIaroIIee TIOBTOPEHHE 9 Egg?ﬁ;ﬁ;‘; 52}%41(:97(:
Hroro no pasneny 9
PesepBHOE BpeMst 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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

ITIOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KoJsmnuyecTBo 4acos DJIEeKTPOHHbBIE
JlaTa
Ne Tema ypoka K I M3y4YeH uHppoBLIe
n/n yp Beero OHTpﬁom’H palc;nqecx m[y o0pa3oBaTejibHbIE
ble padoThl | He padoThl pecypel
1 ®usuka — Hayka o npupojae. Hayuneie 1 bubnmnorexka [JOK
METOJbl MO3HAHUS OKPYXAIOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Poxab u MecTo dusuku B GOpMUPOBAHUH
2 COBPEMEHHOM (El)a HOI an)l FT)I/IHIf; MHpa, B 1 Bubmiorexa LIOK
p ' Hay p 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEITEIHbHOCTH JIHOJICH
Mexanunueckoe nBukenre. OTHOCUTENBHOCTD
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 2 Bubmiorexa LIOK
’ i https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 PaBaHOMepHOE TpIMONMHEHHOE IBMKSHUE 2 Bubmiorexa LIOK
P P 5 https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEITHOE TBUKECHHE 2 Bubmiorexa LIOK
YyeKop P a https://m.edsoo.ru/ff0c372e
6 CBoOogHOE mmajieHrue. Y CKopeHue CBOOOTHOTO ) bubnnorexa [JOK
HagcHus https://m.edsoo.ru/ff0c39¢cc
7 KpuBonuneiinoe nBuxenue. /Ipuxenune 1 bubnuorexa [JOK
MaTepUAIbHON TOYKH 1O OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
ITpunun otrHocuTenbHOCTH I anumnes.
8 I/Ige HI/IaJII)HI)IG cucTeMBI oTcueTa. IlepBrIi 1 Bubmiorexa LIOK
pH - eP https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca tena. Cuna. [IpuHuun cynepno3suuuu
9 cui1. Bropoii 3akon HeroToHa st 1 bubmmorexa LIOK
’ - https://m.edsoo.ru/ff0c3be8
MaTepUAIbHON TOYKHU
10 Tpertuii 3akoH HproTOHA 17151 MaTepUaIbHBIX 1 bubnmoreka [JOK

TOYCK

https://m.edsoo.ru/ff0c3be&



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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11 3aKOH BCEMUPHOTO TATOTeHUs. CHuila TSKECTH. bubnmnorexka [JOK
IlepBas kocMHuueckasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnuorexa [JOK
12 Cuna roctu. 3akoH ['yka. Bec Tena
yipy YK https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpennsa. Cuina
13 con OTEIBJIeHI/I;I 1} ql)/l(bz[BmKeHI/H/II) Tena B bubnnorexa LIOK
p p https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WJIH Ta3e
[TocTynarenbHOe 1 BpalaTesibHOE JBUKEHUE
a0CoOJIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBIL. bubnmnorexka [JOK
14 N
[Ineqo cumel. YcnoBus paBHOBeCUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynec MmaTepuaibHOM TOYKH, CUCTEMBI
15 MaTepualbHbIX ToueK. IMIynbce cuibl. 3aKOH bubmmoreka [JOK
COXpaHEHUs UMITyJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUYKEHUE
PaGota u mourHoCcTh cuibl. Kunernueckas
16 9Heprus MaTepuaabHOW TOUKH. Teopema 00 bubmrorexa LIOK
P p - P https://m.edsoo.ru/ff0c4502
VM3MEHEHUU KUHETUYECKOW SHEPTUU
[TorenunaneHas sHeprus. [loreHnnanpHas
17 SHEPTUs YIpyro n1eopMUPOBAHHOM bubnmnoreka [JOK
npyxuHsbl. [loreHunansHas sHeprus rena https://m.edsoo.ru/ff0c461a
BOJIM3M IIOBEPXHOCTH 3eMITH
[ToTeHumanpHble U HENOTEHUATIBHBIE CUIIBI.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CUII C
18 H3MeHepHHeM MEXaHUYECKOW SHEPTUU CUCTEMBI buGnnorexa LIOK
P o https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAaHEHUSI MEXAaHUUECKOU
SHEPTrUH
JlaboparopHas pabota «VccrnenoBanue cBA3U
a0O0ThI CHJIBI C U3MEHEHHEM MEXaHUYeCKOH
19 p https://m.edsoo.ru/ff0c478¢c
SHEPTHH TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOIO KI'YTa»
20 KonrponsHas pabora no Teme «Kunemaruka. Bbu6mmoreka [IOK



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

I[I/IHaMI/IKa. 3aKOHEI COXPAHCHUA B MCXAHUKEY

https://m.edsoo.ru/ff0c4b74

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-

bubnnorexa [JOK

21 KMHETUYECKOU Teopuu. bpoyHoBCckoe https://m.edsoo.ru/f0c4dc2
nskenue. Anddysus
Xapakrep ABUKECHUS U B3aUMOJICHCTBHS
22 4acTull BeniecTBa. Mojenu CTpoeHus ra3os, https://m.edsoo.ru/ff0c4dc2
YKUJIKOCTEN M TBEPHBIX TEI
23 Macca monekyn. KonuuecTBo BeliecTsa. https-//m.edsoo.ru/f0c4dc?
[TocTosiHHas ABoraapo
24 TermmoBoe paBHOBecue. TemnepaTtypa u €€ htps://m.edsoo.ru/f0cddc?
n3mepenue. [llkana remneparyp Llenscus
25 Wneanbheiii raz B MKT. OcHOBHOE ypaBHEHHE bu6mmoreka [IOK
MKT https://m.edsoo.ru/ff0c4fde
AOcoutoTHast TeMIiepaTypa Kak Mepa cpeaHen
26 KMHETUYECKOUN 2HE f")I/H/IypBI/I)IcelelilpMOerK)1 1 buGnnorexa LIOK
p A N . https://m.edsoo.ru/ff0c511e
Ypasuenune MeHieneesa-Kianelipona
27 3akoH /lanpToHa. ["a30BBIC 3aKOHBI https://m.edsoo.ru/ff0c511e
JlaboparopHas pabota «MccrnenoBanue
28 3aBHCHMOCTH MEXIY ITapaMeTpaMu COCTOSHUS https://m.edsoo.ru/ff0c511e
pa3pexKEHHOT0 ra3ay
29 W3omporneccel B naeaibHOM raze u ux bu6mmoteka [IOK
rpaduyeckoe nmpeacTaBIeHUuE https://m.edsoo.ru/ff0c570e
BuyTpeHHss HEeprus TepMOJUHAMUYECKON
30 CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI. bubnmoreka [JOK
KonunuecTtBo tennotel u padbota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO MJI€aJIbHOT'O ra3a
31 Bunsl Tenmmonepenauu Bubanorexa HOK
P https://m.edsoo.ru/ff0c5¢c36
Y nenbHas TEMIOEMKOCTh BENIECTBA.
! Hl bubnnorexa [JOK
32 KonnuecTBo TEMIOTHI pH TEIIIONEpEaaye.

A tnabaTHBIN MpoIecc

https://m.edsoo.ru/ff0c5¢36
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33 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubnmnorexka [JOK
NIPUMEHEHUE K U30TPOoIIeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs npolieccoB B MpUpoOIE. bubnmoreka [JOK
BTopoii 3aKOH TEpMOIMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevictus u KI1J{ Termooit bubnuorexa [JOK
MallUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ https://m.edsoo.ru/ff0c600a
37 DKOJIOTUYECKHE MPOOIEMBI TETLIOIHEPT e TUKH https://m.edsoo.ru/ff0c600a
33 O6o06maromuit ypok «MomnekynsipHas husmka. bubnmnorexka [JOK
OCHOBBI TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6938
KontponpHast pabora 1o Teme
39 «MOJIpeKyJIs[pHEs[ ¢u3uka. OCHOBBI bubmiorexa LIOK
) https://m.edsoo.ru/ff0c6as50
TEPMOJUHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSL. bu6mmoteka [IOK
Hcnapenue n kunesue https://m.edsoo.ru/ff0c63b6
A1 AGCOI0THAS M OTHOCUTEIbHAS BIIAXKHOCTh bubmmoreka [JOK
Bo3yxa. Hacelennslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopHble Tena. AHU30TPOIUS CBOWCTB bubnmoreka [JOK
KpUCTaUIOB. JKHUJIKMEe KPUCTAILIBIL. https://m.edsoo.ru/ff0c65f0
CoBpeMEeHHbIE MaTEpUAIIbI
43 [InaBnenue u kpucramum3auus. Y aeiabHast bubnmoreka [JOK
TeruoTa miaBieHus. Cyonmanst https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 YpaBHeHHEe TEIIOBOTO OanaHca htps://m.edsoo.r/f0c6820
DneKkTpu3anus Tej. DISKTPUUECKUM 3apsi. bubnmnoreka [JOK
45
JIBa BUa 3IEKTPUUECKUX 3apsJI0B https://m.edsoo.ru/ff0c6bcc
II
POBOJHUKH, TUIIEKTPUKU U BuGmorexa LIOK
46 MOJIYITPOBOJTHUKH. 3aKOH COXPAaHECHHUS

QJICKTPHUYCCKOI'O 3apsAaaa

https://m.edsoo.ru/ff0c6bcc
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47 B3aumopeiictBue 3apsinoB. 3akoH KyioHa. bu6mmoreka [IOK
To4euHbIi 2JIEKTPUUYECKUH 3apsiT https://m.edsoo.ru/ff0c6ce4
Hanpsi>k€HHOCTB 3JIEKTPUUECKOTO MOJIS.

48 IT Hi WII CYIIEPIIO3U 1/131/1 3JIEKTPUYECKHUX bubnnorexa LIOK

p uu yrep w p https://m.edsoo.ru/ff0c6df2
nosied. JInnum HanpsHpKEHHOCTH

49 PaGota cui 31eKTpoCcTaTuuecKoro moJsl. bubnmoreka [JOK
ITorennman. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U ANBIIEKTPUKU B

50 3.]'IpeKT I([)CTaTquI([:KOM nonIe Husnexrpuueckas bubnmorexa LIOK

p ) p https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
51 DnekTpoémkocTh. KoHaencaro Bubmroreka [JOK
P ) A p https://m.edsoo.ru/ff0c7126

57 DIEeKTPOEMKOCTD MIJIOCKOTO KOHEHCATOpa. bubnmnorexka [JOK

DHeprusi 3apsyKEHHOI0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72¢c0
TOpHAast ta "U3mepenn

53 Jlabopa opHa pabora "1 epe" ¢ https://m.edsoo.ru/ff0c72¢c0
AJIEKTPOEMKOCTH KOHACHCATOpa
[IpuHuuMn neicTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOIMMUPOBAIBHOT'O anmnapara

54 - POB p para, https://m.edsoo.ru/ff0c72c0
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHHE IEKTPOnprOOpOB
DIIEKTPUUECKHUM TOK, YCIOBHS €T0

TBOBaHUs. [locTostHHBIN TOK. CH

55 cytectsoBa 0eTo ox. Crtna https://m.edsoo.ru/ff0c72c0
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa ju1st ygacTKa 1enu
[TocnenoBarenbHOE, NapasiebHOE,

56 CMEIIAHHOE COCIMHEHNUE MPOBOIHUKOB. bubnmnorexka [JOK
JlaboparopHas pabota «/3yueHue https://m.edsoo.ru/ff0c 740
CMEIIAaHHOTO COCIMHEHHUS PE3UCTOPOBY»

57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnmnorexka [JOK

3akoH /[xoyins-Jlenna

https://m.edsoo.ru/ff0c7838
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3akon OMa A1 OJTHOM (3aMKHYTOI )
aneKkTpuueckoil nenu. Koporkoe 3amMbIkaHue.

bubnnorexa [JOK
58 JlabopaTtopnast padora «3mepenne IAC hitps://m.edsoo.ru/f0c7ac0
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUSD)
DIIeKTPOHHAsI TPOBOIUMOCTD TBEPIIBIX
59 METAJLJIOB. 3aBUCUMOCTb COIPOTUBIICHUS htps://m.edsoo.ru/f0c7ac0
METaJVIOB OT TEMIIEPATYPHI.
CBepXIIpOBOAMMOCTD
JIEKTPUUYECKUI TOK B Bakyyme. CBoiicTBa
60 3 P Yy c https://m.edsoo.ru/ff0c7ac0
3JIEKTPOHHBIX TyYKOB
ITonynpoBoAHHUKH, KX COOCTBEHHAS U
61 o I/II\}/IG(IJ)Ha}Ii oBoauMocTh. CBolcTBa p—n- bubnnorexa LIOK
P p a ) p https://m.edsoo.ru/ff0c84ae
nepexoza. [lonynpoBogHUKOBBIE TPHOOPHI
DIIEKTPUYECKUH TOK B pacTBOpaxX M paciiaBax
62 JIEKT pOJ'II/ITOB OJeKT E))HHTH‘feCKaﬂp bubnnorexa LIOK
p ’ p https://m.edsoo.ru/ff0c82ba
JUCCOIMAIUS. DIEKTPOIIH3
DIIEKTPUUYECKUI TOK B razax.
p N . bubnuorexa [JOK
63 CaMOCTOSITENbHBIN U HECAMOCTOSTEILHBIA
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [Inazma
DIeKTpUUYECKHE IPUOOPEI U YCTPOMCTBA U UX
64 I aKTIEIIGCKOG I IEMGHSHI/IC }{'[ gBI/ma Bubnoreka LHOK
p p - Hp https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30I1aCHOCTH
. bubnuorexa [JOK
« »
65 O06006mmamuil ypok «IeKTpoInHAMUKA hitps-//m.cdsoo.ru/ff0c88be
KontpospHas pabota mo teme
«Qnekrpocraruka. [locrosHHbII bubnmoreka [JOK
66 o
JJIEKTPUYECKUI TOK. TOKHM B pa3iIu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PeseprHblit ypok. KonTponbHas paboTa mo bubnuoteka [IOK

TeMme "DIeKTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56
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63 PesepBHrlil ypok. O600ma0mui ypok 1o 6 bubnmnorexka [JOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/ff0c8f6c

11 KITIACC

KoJysnuecTBo yacoB

ara
Ne Kourpoas| IIpakTuue II BﬂeKTpOHHLIe Ill/l(l)pOBbIe
Tema ypoka p p U3Y4YeH
n/n Bcero HbIE CKHe s o0pa3oBaTe/ibHbIE PeCypPChI
padoTbI padoThI

[TocTossHHBIE MArHUTHI U UX

1 B3auMo/ieiicTBue. MarauTHoe 1oJie. 1 bubnuoreka [JOK
Bekrop MaruutHON MHAYKIUU. JIMHUM https://m.edsoo0.ru/ff0c9778
MarHuTHON MHAYKIIMU
MaruuTHO€ MoJie MPOBOIHUKA C TOKOM.

2 OmnsIT Opcrena B3§HMo§eﬁCTBHe 1 bubnnorexa LIOK

p ) https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 Jlaboparopnas pabota «3yuenue 1 | bubnmnorexka [JOK
MarHUTHOTO MOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK

4 c TokoM. Cuna Amnepa. JlaboparopHas 2 1 bubmmoreka [JOK
pabora «VccnenoBanue neHCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHMWTa Ha paMKy C TOKOM)

elCcTBUE MarHUTHOTO TOJIS Ha

5 II131/1)1( 10Cs 3apshKeHHyo yactuily. Cuna 2 bubnnorexa LIOK
a ymy p YIo 1y https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cunbl JlopeHna
OnexktpomarauTHas HHAyKIus. [loTok
BEKTOpa MarHUTHOW UHAYKIIWH.

6 p AYKIL BHCU 2 https://m.edsoo.ru/ff0c9df4
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papanest

7 Jlaboparopuas padota «lccienoBanue 2 1 bubnmnorexka [JOK
SIBJICHUSI DJICKTPOMArHUTHOW MHTYKITUH)Y https://m.edsoo.ru/ff0cal50
NHykTUBHOCTD. SIBIE€HNE CAMOUHIYKLIMH.

3 OJ1C camouHayKIIMH. DHEPTUs 1 bubnmnoreka [JOK
MardUTHOTO I1OJIS KaTYIIKU C TOKOM. https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHUTHOE T10JIe
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https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0c9df4
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Texauueckue YCTpOﬁCTBa Hn ux
MNPpUMCHCHUC: IIOCTOAHHBIC MAIrHUTEHI,

9 DJIEKTPOMATrHUTHI, SJIEKTPOIBUTATEIb, https://m.edsoo.ru/ff0ca600
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
WHYKIIMOHHAs TI€Yb
10 O6o06maromuii ypok « MarauTHoe moJe. bubnmnorexka [JOK
DJIEKTPOMArHUTHAs] MHYKIIMS https://m.edsoo.ru/ff0cab82
KonTtponsHas paboTa 1o TemMe
11 <<MaTr];)IHTH0e Hpone OneKTpoMarHuTHas Bubmiorexa LIOK
) p https://m.edsoo.ru/ff0cad58
WHIYKIUSD)
CB00OOIHBIE MEXaHUYECKHE KOIEOAHMSL.
12 ["apmonmnueckue konebaHus. Y paBHEHHE bubnuoreka [IOK
rapMOHHYECKHX KoJjiebaHui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUH
JlaGopartopHnas pabota «MccaenoBanue
3aBUCHUMOCTH IIEPUOJA MaJIBIX KOJIEOaHUI
13 PHOI https://m.edsoo.ru/ff0caf06
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»
Konebarenbublit KOHTYp. CBOOOIHBIE
DIIEKTPOMATrHUTHEIE KOJIEOAHUS B
14 HneanII),HOM KO0JIEOATEIILHOM KOHTYPE Bubmiorexa LIOK
ype. https://m.edsoo.ru/ff0cb820
AHaJIorus MeX1y MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU
dopmyna TomcoHa. 3aKOH coxXpaHeHUs
15 3Hep FI?III/I B HACaILHOM KOJ‘IGG&TEJ‘ILHOM Bubmiorexa LIOK
p https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[Ipeacrasienue o 3aTyxaromux
Kose0annax. BeIHyKqeHHbBIE
16 MEXaHUYECKHUE KOJ}I,€6I:1HI/I$I Pesonanc Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0cbb86
BriHyX/1eHHBIE 3IEKTPOMArHUTHBIE
KojeOanus
17 [lepemennsbiii Tok. CHHYCOUAAIBHBIN bu6nmmoreka [IOK
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MEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JIEACTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUs

https://m.edsoo.ru/ff0cbd34

Tpanchopmarop. [IpousBoacTso, nepenadya

18 o https://m.edsoo.ru/ff0cbd34
1 TIOTPEOJICHUE YJICKTPHYSCKON SHEPTUU
VY CTpoiCTBO U MPAKTHUECKOE MPUMEHEHUE

p p P

19 3JIEKTPUYECKOT0 3BOHKA, F€HepaTopa bu6mmotreka [IOK
IIEPEMEHHOT0 TOKA, JIMHUI https://m.edsoo.ru/ff0cc324
3JIeKTpoIepesay
DKOJIOTHYECKUE PUCKHU TIPU IIPOU3BOJICTBE

KTpodHepruu. Kyt

20 DJICKIPOIHED YiIb1ypa https://m.edsoo.ru/ff0cc324
HCII0JIb30BAaHUS 3JIEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HHU
MexaHndecKkue BOJIHBI, YCIOBHS

71 pacnpoctpanenus. [lepuoa. Ckopoctb bubnmoreka [JOK
pacrpocTpaHeHus U JJIUHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[lonepeuHble U TPOJOJIBHBIE BOJIHBI

2 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubmmoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, KX CBOMCTBA U

23 CKO ogTb [IIxana 3;eKTpOMarHuTHBIX bubnmorexa LIOK

P ) p https://m.edsoo.ru/ff0ccfe0
BOJIH

24 [IpuHUKIIBI paIUOCBA3U U TEIEBUICHUS. hitps://m.edsoo.ru/f0ccfe
PazButue cpencts cBszu. Paanonoxanus T ’

75 Kontponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBDY https://m.edsoo.ru/ff0cc618
[IpsiMonuHetHOE pacIpOCTpPAaHEHUE CBETA B

26 O)?HO OJTHOH C en% ch)qqublﬁ UCTOYHUK Bubanorexa HOK

P pede. https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera

27 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS bubnmoreka [JOK

ceera. [locTpoenue n3o0paxkeHuii B

https://m.edsoo.ru/ff0cd4e0
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IIJIOCKOM 3€pKajJi€

IIpenomnenue ceera. [lonHoe BHyTpeHHEE

bubnuoreka [JOK

28 oTpaxkeHnue. [IpenenbHbIil yroia moaHoro https-//m.cdsoo.ruw/f0cd7f6
BHYTPEHHETO OTPAKEHUS
29 Jlaboparopnas padota «/3mepenue bubnmnoreka [JOK
MOKA3aTeJIs] TPEJTOMIICHUS CTEKJIay https://m.edsoo.ru/ff0cd67a
JIunzel [locTpoenue n3o0pakeHuil B
30 JIMH3E CDopM}I/)na TOHKOM JII;IH?;I)I buGmiorexa LIOK
) ) https://m.edsoo.ru/ff0cddle
YBennueHue JTMH3bI
31 Ha6f)paTopHaﬂ pa60T% «UccnenoBanue hitps-//m.cdsoo.ru/ff0eddle
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cBera. CioxxHbINA COCTaB
32 oenoro ceera. L[er. JJabopaTopnas pabota https://m.edsoo.ru/ff0cddle
«Ha0nroieHne TUCTiepCuu CBETa»
33 Wntepdepennus creta. Audpakius ceera. bubnmoreka [JOK
JlndpakimonHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonstpuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpruOOPHI U YCTPOIICTBA U https-//m.edsoo.ruw/f0cf02e
YCIIOBUS UX 0€30IaCHOTO MPUMEHCHUS
['panu1ibl TPUMEHUMOCTH KJIACCUYECKOM
36 MEX&HEKI/I %OCT JIaThl CIICIMATIbHON Bubmorexa IOK
) Y 1 https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIHBHOCTH
OTHOCUTENBHOCTh OHOBPEMEHHOCTH.
37 3amMesieHue B eMeHII[/I u CI())K alllcHue Bubmroreka [JOK
A p paill https://m.edsoo.ru/ff0cfa42
JUTHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON
38 llaCTrI)/I bl CB;13Ly MaC(E)BI C DHEprueu u Bubmorexa IIOK
T(BL P https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUs MOKOS
39 KonTponbnas pabota «Ontuka. OCHOBBI bubnmoreka [JOK
CIIELIMAJIbHON TEOPUH OTHOCUTEIIbHOCTH https://m.edsoo.ru/ff0cf610
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40 ®otonbl. ®opmyna [1nanka. DHeprus u bubnmnorexka [JOK
UMITYJIbC (DOTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpsiTue U uccnenoBanue Gpororddekra. bubmmoreka [JOK
Oneitel A. I'. CtoneroBa https://m.edsoo.ru/ff0cffcd
3axo otoaddexra. YpaBHEeHUE
42 BJHSEIGI(}I)H; zmq;b(b(l)(TToa(b(}I@)eI]z?a H<I</1KpaCHa;1 bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d015e
rpannna» Gororddexra
43 Hasnenue ceera. OnbiTel I1. H. JIeOenena. bubmuorexa [JOK
XUMHUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTponucTBa U MIPAKTHYECKOE
44 npuMeHeHne: (OTOIIEMEHT, (POTOJATUHK, https://m.edsoo.ru/ff0d04a6
COJTHEYHas OaTapesi, CBETOUO]
45 Pemenue 3agad mo reme «9MEMEHTHI bubnuorexa [JOK
KBAHTOBOU ONTHKI https://m.edsoo.ru/ff0d0302
M T .0
4 | Peseppopua no paccesnrmo a-sactn u6miorera LIOK
PQOpA P e https://m.edsoo.ru/ff0d091a
[1nanerapHas Mosienb aToma
bubnuorexa [JOK
47 Hoctynarst bopa https://m.edsoo.ru/ff0d0afa
nu
g | Mo maonems rowon Bumores 10K
PEXOI N A yP p https://m.edsoo.ru/ff0dOafa
Ha qpyrou. Buasl cnekTpos
Bonnoseie cBoiicTBa yactull. BoaHsl e
49 Bpoiins. KopmyckynsipHO-BOITHOBO#M bubnmnoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYXICHHOE https://m.edsoo.ru/ff0d0ca8
W3JIy9CHUE
OTKpBITHE paTHOAKTUBHOCTH. OTIBITHI
50 Peserl):)(bopzlg 1210 OTIPEJICIICHUIO COCTaBa buGnnorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYYCHUS
51 Coiictsa anba-, beta-, ramma- https://m.edsoo.ru/fOd0fd2

H3JIYUCHH. Brusaue paairuOaKTHUBHOCTHU HA
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JKMBBIC OpraHnU3MbI

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOIBI.
Anba-pacnia. DIEKTPOHHBIN U
MIO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4eHUe

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

53

OHeprus CBsA3M HYKJIOHOB B sifipe. SInepHble
peakmmu. SnepHsiit peaktop. [Ipobiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKThI
SIEPHOM DHEPrETUKH

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

54

DnemeHTapHble YacTUllbl. OTKpBITHE
03UTpoHa. MeTobl HaOMI0IeH s U
perucTpalnyy 31eMEHTapHbIX YaCTHII.
Kpyribiii cton «®yHaaMmeHTaabHbIe
B3anMo/ieiicTBus. EquHCcTBO (hr3mdaeckoit
KApTUHBI MUPA»

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

55

Bun 3Bé3nn0r0 HeOa. Co3Besnus, sipKue
3B63I[I)I, IIIAHETHhI, UX BUAUMOC IBUXXCHUC.
ConHeyHas cucremMa

https://m.edsoo.ru/ff0d0e38

56

Connne. ConHedHas aKTHBHOCTD.
Wctounuk sHepruu CoJiHLA U 3BE3]T

https://m.edsoo.ru/ff0d0e38

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI INIABHOM MOCJIE10BATEILHOCTH.
BnytpenHee crpoenue 3BE31.
CoBpeMeHHbIE PEACTABICHUS O
MIPOUCXOXKACHUH U 3BoounK CoJlHLIA U
3BE3]

https://lesson.edu.ru/lesson/db311e81-

ab8d-4f3a-af73-f32{f388d720

58

Muneunsiii [lyre — Hama ['anakruka.
ITonoxxenne n neuxenue CosHLA B
lNamaktuke. 'anmaktukn. YE€pHbIe BIPHI B
sJIpax ralakKTUK

https://lesson.edu.ru/lesson/db311e81-

ab8d-4f3a-af73-f32{f388d720

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbouibiioro B3psiBa. PeaukToBoe

https://lesson.edu.ru/lesson/db311e81-

ab8d-4f3a-af73-f32{f388d720
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n3inyyeHue. MerarajgakTuka

https://lesson.edu.ru/lesson/db311e81-

60 Hepermennsie mpo6aemMbl aCTpOHOMUHT 1 ab8d-4f3a-af73-f32 3884720
61 KonTponbHas padoTta «eMeHTBI 1 https://lesson.edu.ru/lesson/db311e81-
ACTPOHOMUU U aCTPOPHUUKID) ab8d-4f3a-af73-132{f388d720
Ob6o6matomuii ypok. Ponb ¢pusuku u
62 ACTPOHOMUHU B 3KOHOMHUYECKOI, ) https://lesson.edu.ru/lesson/db311e81-
TEXHOJIOTHYSCKOM, COIMAIbHON U ab8d-4f3a-af73-32ff388d720
ITUYECKOH cdhepax IesTeTbHOCTH YeI0BEeKa
63 gggsiafifno}googﬁgiﬂjog hzifeTI({)Hoﬁ ) https://lesson.edu.ru/lesson/db311e81-
ractp P ab8d-4f3a-af73-F32fF388d720
Hay4YHOU KapTUHE MHUpPa
64 Toeioiﬁlmql)l(l) Higpg;;g;i:;(b;gg:g(;;ﬁ b https://lesson.edu.ru/lesson/db311e81-
p PMHP peA ab8d-4{3a-af73-f321f388d720
0 (hM3MIECKON KapTHHE MUPa
Ob6o6matomuii ypok. Mecto pusnueckoit
65 KapTUHBI MUPA B 001IEM pATY b https://lesson.edu.ru/lesson/db311e81-
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ab8d-4f3a-af73-132{f388d720
MPEACTABJICHUI O IPUPOJE
66 Pe3epBHbIil ypok. MaruuTHoe nosie. ) https://lesson.edu.ru/lesson/db311e81-
DJICKTPOMArHuTHasi MHIYKIIHS ab8d-413a-af73-132{f388d720
67 PesepBHbIit ypok. Ontuka. OCHOBBI 1 https://lesson.edu.ru/lesson/db311e81-
CHELMAIbHON TEOPUU OTHOCUTEIIbHOCTH ab8d-4f3a-af73-f32{f388d720
63 Pesepnsrii ypok. KBantoBas ¢usnka. 9 bubnuoreka [IOK
DJIeMEHTHI ACTPOHOMUU M aCTPODU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

o @usuka, 10 xmacc/ MsakumeB I'.4., byxoeues b.b., Corckuit H.H. non
penakiuent IlapdentreBoit H.A., AxkuuonepHoe obOmiectBo «M3maTenbcTBo
«IIpocBenienue»

e ®usuka, 11 xmacc/ Mskumes I'.JI., byxoBne b.b., Yapyrun B.M. mog
penakiuent IlapdentreBoii H.A., AxkuuonHepHoe oOmiectBo «M3maTenbcTBo
«IIpocBenienue»

o  ®wusmka. 10-11 kmaccel. 3amaunuk / PeiMkeBud A. 1. [IpodaBapuant

METOINUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://resh.edu.ru/subject/28/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07



