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HOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢gusrke 6a30BOro YpoBHS Ha YPOBHE CpEIHETO 00IIero oopa3oBaHuUsl
pa3paboTaHa Ha OCHOBE MOJIOKEHHM U TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOMU
oOpazoBaTenbHOU mporpammbl, mpeactaBieHHbix B OI'OC COO, a Takxke ¢ y4y€Tom
dbenepanbHOl pabodeil mporpaMMbl BOCIIUTAHUSI U KOHLIENIMU MPENoIaBaHus y4eOHOTro
npeamera «®dusuka» B 00pa3zoBaTelibHBIX oOpraHu3anusx Poccuiickoit ®denepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTEIbHbIE TPOTrPAMMBI.

Copepxanue mporpaMmbl o (U3UKE HAMPABICHO HA (POPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOW KapTHHBI Mupa oOydarommuxcs 10—11 kmaccoB mpu oOydeHun ux (u3HKe Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-IESTEILHOCTHOTO noaxoaa. [IporpamMma no ¢usuke
cootBercTByeT TpeboBaHusIM PI'OC COO k m1aHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U
METanpeaIMETHbIM pe3yJbTaTaM OOyYeHMs, a TaKXKe YUYHUTHIBAeT HEOOXOAMMOCTh
peanu3anuu MEXIPEIMETHBIX CBSI3eH (PU3WKH ¢ E€CTEeCTBEHHO-HAYYHBIMU YyUCOHBIMU
npeaMeTamu. B Hell onpenensitoTcss OCHOBHBIE eI U3yUYeHUs (PU3UKHU Ha YPOBHE CPEAHETO
oOmero oO6pa3oBanusl, MIIAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (DM3UKHU: JTUIHOCTHBIC,
MeTanpeaMeTHbIC, TpeAMETHBIC (Ha 0a30BOM yPOBHE).

[Iporpamma o (pu3uke BKITIOYAET:

IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B TOM UHCIIE
IPEeIMETHBIC PE3YJIBTATHI IO TO/1aM 00YUCHUS;
coJiep:kaHue yueOHoro npeamera « @u3nkay 1o rogam 00ydeHus..

®du3rka Kak Hayka o Hanbojee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMas B KayeCTBE
y4eOHOTro mMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHH 00
okpyxatotieM mupe. [lIkonbHbINi Kype GU3NKK — CUCTEMOOOPA3YIOIN sl €CTECTBEHHO-
HAYYHBIX y4€OHBIX IPEIMETOB, IOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
U SBJICHUM, M3ydaeMbIX XHUMHUEH, Ouosiorueii, gpuznueckoi reorpadueil U acTpOHOMHEH.
Hcnonb3oBanne W akTUBHOE MpUMEHEHHE (U3MUECKUX 3HAHUM OINpeeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUW B cdepe HSHEPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, TIOJIyYEHHUSI HOBBIX MAaTEPHAJIOB C 3aJIaHHBIMU CBOMCTBAaMH U Apyrux. M3yueHue
(Gbu3MKU BHOCUT OCHOBHOM BKJIaJl B OPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
oOyyarouuxcsi, B (pOpMUpPOBAHUE YMEHHUM MPUMEHSATH HAYYHBIA METOJ IO3HAHMS TPHU
BBITIOJIHEHUY UMHU Y4E€OHBIX HCCIIEOBaHUM.

B ocHoBy kypca (u3uKu JUisl YpOBHSI CPEIHEro 00IIEero 00pa3oBaHus MOJIOKEH Pl
uzei, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEN KYPC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COJEPKUT MaTepHall U3 BCEX pa3esioB (PM3UKHU, BKIIOUYAET KaK BOIPOCHI KIIACCUYECKOMH,
TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW martepuan Kypca (QU3NKUA 00bEAMHEH
BOKpYT (pusmueckux teopuid. Bexymmum B Kypce siBisieTcs: (popMUpOBaHHUE MPEICTABICHUN
0 CTPYKTYpPHBIX YPOBHSIX MaT€pUH, BELIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE peanuzauuss TOpeArnosiaraeT  MCIOJIb30BaHUE
T'YMaHUTAPHOTO NOTEHIMaNa (PU3UYECKON HAyKU, OCMBICICHUE CBSI3M Pa3BUTHS (PU3UKU C



pa3BuTHEeM OO0mIecTBa, a TakkKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
AKOJIOTHYECKUMU TTPOOIEeMaMHu.

Hoesa npuxnaownoti nanpasnrennocmu. Kypc Gu3MKU Tpeamnojaraet 3HaKOMCTBO C
MIUPOKUM KPYTOM TE€XHHMUYECKHX M TEXHOJOTHYECKUX MPUIIOKECHUN M3YYCHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocuzayuu peann3yercsi MOCPEACTBOM BBEACHHS JIEMEHTOB COIEpKaHUS,
MOCBSIIIEHHBIX OJKOJOTUYECKUM TMPOOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHHUKH M TEXHOJIOTHH, a TakkKe OOCYXIACHHUS MpoOJieM paluoHAIbHOIO
IPUPOAOTIOIB30BAHUS U SKOJIOTUYECKON O€30MaCHOCTH.

CrepHEBBIMU dJIEMEHTaAMU Kypca (PU3UKH Ha ypOBHE CPETHEr0 OOIIEro 00pa3oBaHus
ABJISIOTCS pu3nyeckue Teopuu ((HopMUpoBaHUE MPECTABICHUN O CTPYKTYpE MOCTPOCHUS
buznueckol Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB W IMPHUHIUIIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O TMPUPOAC, TpaHUIAX TNPUMEHUMOCTH TEOPHH, I OMUCAHUS
€CTECTBEHHO-HAYYHBIX SIBIICHUH U MPOIIECCOB).

CUCTeMHO-AeSTEeNbHOCTHBIN MOJAX0/ B Kypce (PU3UKHU peaanu3yeTcsi MPexe BCero 3a
CU€T OpraHm3ali SKCICPUMEHTAILHON JeATENbHOCTH oOydarommxcs. [[ms 6azoBoro
ypOBHS Kypca (PU3UKK — 3TO UCIOJIB30BaHNUE CUCTEMBI (DPOHTATHHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a00paTopHBIX padoT, KOTOPBIE B MpOrpaMMe Mo PU3NKe OOBETUHEHBI B
OOIIMI CIMCOK YYEHWYECKUX MPAKTUYECKUX paboT. BrieneHue B yka3aHHOM TEpEUHE
1a00opaTopHbIX paboT, MPOBOAMMBIX JJIsi KOHTPOJS W OICHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa30BaTeIbHOIO MPOIEcca MCXOM M3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHameHus: kabuHeta ¢usuku. [Ipu >ToM obecreunBaeTCsl OBIAZEHUE OO0YUYAIOITUMUCS
YMEHHUSIMH TPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIICIOBAaHUS 3aBUCUMOCTEH (DU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OMBITOB MO MIPOBEPKE MPETOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHMe yaenseTcsl penIeHUI0 pacu€THRIX W KaueCTBEHHBIX 3anad. [Ipu
ATOM IS PacUETHBIX 3aJ7]a4 IPUOPHUTETOM SIBIISIOTCS 33/1a4U C SIBHO 33JJaHHON (pr3MUecKoi
MO/JIEJIBI0, TO3BOJIAIOIINE TPUMEHSTh N3yUYeHHBIC 3aKOHBI K 3AKOHOMEPHOCTH KaK M3 OTHOTO
paszzena Kypca, TaKk U UHTETpUPYS 3HAHUS U3 PA3HBIX pa3aemnoB. J[Js KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SIBISIOTCS 33/1aHHUA HAa OOBSICHEHHE MPOTEKaHWs (U3NYECKUX SIBICHUNA U
MPOIIECCOB B OKPYXKAIOIIEW >XKU3HU, TpeOyronme BbIOOpa (Quanueckoil monaenu st
CUTYallUu MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanusiMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecreueHno y4eOHOro mporiecca 6a30BbIi ypOBEHb Kypca (U3MKU HA YPOBHE CPETHETO
o011ero 00pa3oBaHus JOJIKEH U3Y4aThCs B YCIOBUAX MPEIMETHOrO KaOuHeTa (PU3NKU WIH
B YCIOBHSIX MHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4YHOTo IuKkia. B
kaOuHeTe (GU3WKK JOHKHO OBITh HEOOXOAMMOE J1abopaTopHOe OO0OpYyIOBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MPOTpaMMe Mo (PU3UKE YUCHUUYECKHX MPAKTHYECKUX padoT U
J€MOHCTpaIMOHHOE 000PYJOBaHHUE.

JleMoHCTpanroHHOe 000pyAoBaHKHE (OPMUPYETCS B COOTBETCTBUHM C MPHUHIIMIIOM
MUHUMAaJIbHOM TOCTATOYHOCTH U 00ECIIeUNBAET OCTAHOBKY MEPEUUCIICHHBIX B IPOrpaMme
no (u3MKe KIIOYEBBIX JEMOHCTPAIMM JUIsl HCCIAEAOBAaHUS HM3y4aeMbIX SBICHUA U
IPOLECCOB, IMIUPUYECKUX U (PyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX IPUMEHEHUH.



JlabopaTopHoe 000pyI0BaHUE ISl YUEHUIECKUX TIPAKTUIECKUX paboT hopmupyercs
B BHJIC TEMAaTUYECKHX KOMIUIEKTOB U OOECIEUMBACTCS B pacuéTe OJHOr0 KOMIUIEKTAa Ha
IByX oOyuaromuxcsi. Temarnueckue KOMIUIEKThI 1ab0OpaTOPHOTO 000PYA0BaHUS JOHKHBI
OBITH TOCTPOEHBI Ha KOMITJIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX U ITU(PPOBBIX TPHUOOPOB, a
TaK)K€ KOMITbIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUIE ITU(DPOBBIX J1A0OPATOPHUH.

OCHOBHBIMHY HENIAMH U3yUeHHUs (PU3UKH B 00I1IEM 00pa30BaHUU SBIISIOTCS:
dbopMUpoBaHUE UHTEPECA U CTPEMIICHHS O0YYAIOIIUXCSl K HAYYHOMY HM3YUYEHHUIO MPUPOIbI,
Pa3BUTHE X MHTEJUIEKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEJACTAaBICHUH O HAy4YHOM METOJ€ TMO3HaHus U  (HOopMHUpOBaHUE
UCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBICHUSIM;
dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3yjbTaTa M3Y4YEHUSI OCHOB CTPOCHUS
MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKHU;
dbopMHUpOBaHUE YMEHHH OOBSCHATH SIBICHHS C HCIIOJIb30BaHUEM (DH3WYCCKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIIbCTB;

(dbopMUpoBaHuE MPECTABICHUN O poJIH (PU3UKH JJIsl PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3TUX 1eneil o0ecrneynBaeTcs pelieHneM CIeayIoNMX 3a/1a4d B Mpoiecce
u3yudeHus Kypca GU3UKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:

OpUOOpPETEHUE CHUCTEMBI 3HAHUM 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHsSIX, BKJIIOUYAsS MEXAHHMKY, MOJICKYJSIPHYIO (U3HUKY, DJICKTPOAUHAMHUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI ACTPODUZUKY;

dbopMupOBaHUE YMEHUH MPUMEHATHh TEOPETUICCKUE 3HAHUS JIJIST OOBSICHEHUS (PU3UISCKUX
SIBJICHWH B IPUPOJIC U JUISI PUHATHS MPAKTHYECKUX PEIICHUIA B IIOBCETHEBHON KU3HH,
OCBOEHHE CITOCOOOB PEIICHUs] PA3TUYHBIX 33/a4 C SBHO 33JJaHHOW (U3UYECKON MOJIEIbIO,
3a/1a4, TOPa3yMEeBAIOIINX CAMOCTOSITENIbHOE CO3aHne (PU3NUECKON MOJIENH, aJeKBaTHON
YCIIOBUSIM 3aJ1a4H;

MOHUMaHue (U3UIECKUX OCHOB WM TIPUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB W
TEXHOJIOTHYECKHUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOILIYIO CPEAY:;

OBJIAJICHUE METOJJaMH CaMOCTOSITEIPHOTO TUIAHUPOBAHUS W TPOBEACHUS (PU3NISCKUX
HKCIIEPUMEHTOB, aHAJIN3a U UHTEPIPETalud WH(OOPMALIMU, OMPEIEIICHUs JOCTOBEPHOCTH
MOJIYYCHHOTO Pe3yIbTaTa;

CO3/IaHWE YCJIOBUU JJIsi PAa3BUTHUS YMEHHH MPOEKTHO-HCCIEN0BATEIBCKON, TBOPUYECKOU
NeSATETLHOCTH.

Ha m3yuenue ¢pusuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus
otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hefient0), B 11 kiracce — 68 yacoB
(2 yaca B HEZEIIO).

[Ipennaraemeiii B mporpamme mo (pusuke nepedyeHb J1ad0paTOPHBIX U MPAKTUYECKHUX
paboT SIBISIETCS PEKOMEHIOBAHHBIM, YUHUTENb JeaeT BHIOOP MPOBEACHUS J1a00paTOPHBIX
paboT U OMBITOB C YUETOM MHAMBUAYATBHBIX OCOOEHHOCTEN 00yYarOIINXCS.

COIAEPKXAHUE OBYUYEHUA

10 KVIACC



Pasznes 1. ®u3uka u MeTOAbI HAYYHOI'0 TO3HAHUS

®u3nka — HayKa o npupoae. Hayuneie MeTonbl MO3HAHUA OKpYyKarouiero mupa. Posp
AKCIIEPUMEHTA U TEOPUHU B MPOIIECCE MO3HAHMS MPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SIBICHMM U mpoueccoB. HayuyHble THMIoOTE3bI.
®uznyeckne 3aKOHbI U T€OpUH. [ paHUIIbI IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpuHImn
COOTBETCTBHS.

Ponbs n mMecto gpu3nku B OpMHUpPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI MUpA, B
IIPAKTUYECKOU AEATEIHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele 1 HH(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMIIBIOTEPHBIE JATUYUKH.

Pa3zngena 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHKeHUE. OTHOCUTENBHOCTh MEXAHUYECKOIO ABMKEHMs. Cuctema
orcuéra. Tpaekropus.

[lepemenienue, CKOPOCTh (CpeaHsss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaIbHONU TOYKH, UX ITPOEKIIMHU HA OCH CUCTEMBI KOOpAMHAT. CI0KEHUE MEPEMEILICHUM
U CII0KEHUE CKOPOCTEM.

PaBHomMepHOE ¥  paBHOYCKOpPEHHOE TMpsIMOJIMHEWHOe JBkeHue. [ 'paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH M IEPEMEIICHUS MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoOosHOE TajieHue. Y CKopeHue CBOOOHOTO MaeHus.

KpuBonmHaennoe nBwkeHue. /[BH>KEHHME MATEpPHAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSTHHOM IT0 MOZYJIIO CKOPOCTBIO. YTJIOBAsl CKOPOCTb, JIMHENHAsA CKOpocTh. [lepruon u
yacToTa oOpameHus. LIeHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHu4yeckre yCTpOMCTBA M NPAKTHYECKOE INPHUMEHEHUWE: CIHUJIOMETP, IBHKEHUE
CHapsJI0B, LICTIHBIE U PEMEHHBIC NIEPEIaYN.

Jlemoncmpayuu

Mopenp cucrteMbl OTCU€Ta, WIIIOCTPALMS KHHEMATUYECKUX XapaKTEPHUCTHUK
JIBUYKEHUS.

[Ipeobpa3oBanre ABMKEHUI C UCTIOIb30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3MyXe U B PaA3pEKEHHOM ITPOCTPAHCTBE.

HaGmtonenne pABwKeHHs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPHU30HTAJIBHO.

N3mepenune yckopeHusi CBOOOIHOTO MaJeHUsI.

Hamnpasienue ckopocT IIpu ABUKEHUH IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopmusie pabomul

N3ydeHnne HepaBHOMEPHOTO JBUKEHUS C LENBIO ONPEIEICHNUsS] MTHOBEHHONU CKOPOCTH.

HccnenoBanne  COOTHOLIEHHS  MEXAY IyTAMM, [POWICHHBIMA TEJIOM 34
IIOCJIEIOBATEIBHBIE PABHBIE MPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBHKECHUU C
HAYJILHOU CKOPOCTBHIO, PABHOW HYIIIO.

N3ydeHne NBUKEHUS IIAPUKA B BI3KOU KUIKOCTH.



N3yuenue aBuxeHus Tena, OpOIeHHOTO TOPHU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipuanun otHocurensHOCcTH [amunes. Ilepseiii 3akoH Hprorona. MuepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cwi. Bropoit 3akon HproToHa miis
MaTepuaibHOU TOUKU. TpeTuil 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoiabxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHS CKOJNBbXKEHHS M cuja TpeHus nokos. Koaddumnment tpenus. Cuna
CONPOTHBJIEHUS MPU JBUKEHUM TeJa B )KUIKOCTH UM Ta3e.

[locTynarensHoe U BpalaTeabHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTEILHO OCH BpaileHus. [lnedo cuibl. YcnoBUs paBHOBECHS
TBEPAOIO TEJIA.

TexHu4yeckre yCcTpoOHCTBA M MPAKTUYECKOE MPUMEHEHUE: MOAIINIHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SBneHue nHepuUH.

CpaBHeHUE MACcC B3aUMOJICMCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHune Ccuil.

3aBUCHUMOCTH CUJIBbI YIIPYTOCTH OT AedhopMaluu.

HesecomocTts. Bec Tena npu yckopeHHOM oABEME U AJCHUU.

CpaBHeHME CHIT TPEHUS MMOKOS, KAUEHHUS U CKOJIbKEHUS.

VY cnoBust paBHOBeCHs TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomoi

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U PE3UHOBOM
oOpasie, oT ux aedopmMarum.

HccnenoBanue ycnoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpaHEeHUA 8 MEXAHUKE

NmMnynbc mMaTepuanbHOW TOYKM (Te€na), CUCTEMbl MaTepUalIbHBIX Touek. MMmyibc
CUJIbI U1 U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHUS UMITYJIbca. PeakTUBHOE IBUKEHUE.

PaGoTa cuibl. MOITHOCTH CHITBI.

Kunerndeckas sHeprust MaTepraibHON TOUKH. TeopeMa 00 N3MEHEHNH KHHETUYECKOU
SHEPIHUH.

[lotenmmanpHas sHeprug. l[loTeHuuanbHas sSHEpPrUs ymnpyro aehopMHPOBAHHOMN
npyxuHbl. [loTeHnnansHas sHeprus Tefa BOJIU3M MOBEPXHOCTH 3eMITH.

[ToTennuanbHbIe U HEMTOTEHITMATbHBIE CHJIbL. CBSI3b PA0OTHI HEMOTCHITMAIBHBIX CHII C
U3MEHEHUEM MEXaHMYECKON HEPruU CUCTEMbI Tell. 3aKOH COXPAHEHHS MEXaHHYECKON
SHEPIHUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: BOIAOMET, KOIED,
IIPY>KUHHBIN IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMIKEHUE.

[lepexon moTeHIIMAILHON YHEPTUN B KHHETHUECKYIO U 0OpaTHO.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3yuyenue aGCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJAMHAKOBBIX HUTSIHBIX
MasTHUKOB.

UccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHWEM MEXaHUYEeCKOM PHEpruu Tejia Ha
IpUMEPE PACTSIKEHUS] PE3UHOBOIO JKI'yTa.

Paznen 3. MouiekyasipHas pu3uKa ¥ TepMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUH M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. Juddysus. Xapaktep ABUKCHUS U
B3aMMOJICMCTBUS YaCTUL] BellecTBa. MOJIeN CTPOEHHUS Ta30B, )KUJIKOCTEHU U TBEPABIX TET U
0OBSCHEHHE CBOWCTB BEIECTBA HA OCHOBE ATUX Mojeineil. Macca u pa3mepbl MOJIEKYIL.
KonmuectBo BemectBa. [loctositHHas ABorajipo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopens wuneanpbHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYJSIPHO-KMHETUYECKOM
TEOpUM UJEATBHOTO raza. AOCONIOTHAs TemIeparypa Kak Mepa CpelHeld KMHETHYeCKOU
SHEPruM TEIUIOBOro ABMKEHUs 4vactul rasa. lllkama temnepatyp KenbBuna. ['a3oBbie
3aKkOHbl. YpaBHeHne MeHnneneeBa—Knaneiipona. 3akoH [anpToHa. M3ompouecchl B
UjcaNlbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BemecTBa. ['paduueckoe mpencraBieHue
U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MpakTUUYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BeEUIeCTBa, (OTOrpapuu MOJEKYI
OpraHUYECKUX COCIMHEHUN.

OnpiThl 110 1U(GY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopens onbita IlITepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMO/ICHCTBHUSL.

Mopens, nurocTpupyronias Ipupoay AaBJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HIECATBLHOIO Ta3a, H30IMPOIIECCHI.

Yuenuueckuii skcnepumenm, 1abopamophsie pabomol

Ornpenenenre Macchl Bo3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHHU 00bEma
KOMHATBHI, JaBJICHUS U TEMIIEPATYPHI BO3yXa B HEM.

Hccnenoanne 3aBUCMMOCTH MEXKTY ITapaMETPaMH COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvlt mepmoouHamuxu

TepMoauHamuueckasi cucteMa. BHyTpeHHsISl SHEprUsl TEPMOJIUHAMUYECKOU CUCTEMBI
n crnocoObl €€ u3MeHeHus. KomnuecTBO TemnoTsl UM pabora. BHyTpeHHssE »3Heprus



OJIHOATOMHOTO HJICIBHOTO Ta3a. Bupl Termionepenayn: TEMIONPOBOIHOCTb, KOHBEKIIHS,
u3llydeHue. YJenbHas TEIIOEMKOCTh  BemiecTBa. KOIWMYecTBO  TEIJIOTHI  MIpH
TeIIonepeaaye.

[Tonsitue 06 agnabarnom mporecce. [lepBoiit 3akoH TepmonuHamuku. [IpumeHnenue
NIEPBOT0 3aKOHA TEPMOJMHAMUKH K M30mpolieccam. ['paduyeckas nHTeprnperanusi padoThl
rasa.

Bropoii 3akon TepmoaunamMuki. HeoGpaTuMocTh MpoIecCOB B MPUPO/IE.

TernoBbie MamuHbl. [IpuHIUOB HEeWCTBUS TEIUIOBBIX MaliuH. [IpeoOpa3oBaHus
SHEPrUu B TEIUIOBBIX MaiinHax. KoadduiumeHt none3Horo nelcTBUS TEIJIOBOW MaIllUHBI.
Hukn KapHo m ero konh@dUIMEHT MONE3HOTO AEUCTBHUS. DKOJOTUYECKUE MPOOIIEMBI
TEIUIOAHEPTETHKHU.

TexHu4yeckre yCcTpOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOAUIbHUK, KOHAUIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW PHEPTUU Tejla MPU COBEPIICHUH PaOOThI: BBUIET IPOOKU U3
OYTBUIKY MO/ IEUCTBUEM CKATOT0 BO3/lyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM
TpeHUs (BUACOJEMOHCTPALIMS).

N3meHenune BHyTpeHHEH SHEpPTUM (TeMIlepaTyphl) Tejla MpU Terionepeaaye.

OnpIT M0 aAnabaTHOMY PAaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENs] BHYTPEHHErO CrOpaHUs, PEAKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomoi

N3mepenne yaenbHON TEITOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHJeHcalus. McnapeHne u KumneHue. AOCONIOTHAs W
OTHOCUTENIbHAS  BIAXHOCTh BO3Ayxa. HaceimenHslid map. VYaenbHas — TeIuioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépmoe Tteno. Kpucramnuueckne u amopdubie Tena. AHH3OTPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpemeHHble Marepuanbl. [lnaBienue wu
KpucTajuin3auus. Y aenbHas TemioTa miasienusd. Cyoaumanusi.

YpaBHEeHHE TEIUIOBOTO OajlaHca.

TexHu4yeckre yCTpONUCTBA U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMH TMOJYy4YeHUsI COBPEMEHHBIX MaTepuajloB, B TOM YHUCIE
HAaHOMAaTEepPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJIEHUHU.

Crioco0Obl U3MEepEeHUs BIaKHOCTH.

Hab6nronenue HarpeBanust ¥ MJIaBJIeHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3mMepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.



Pa3znen 4. DinekTpoauHaMuKa

Tema 1. Inekmpocmamuka

DneKTpu3anus Ten. OJEKTpU4ecKuil 3apsan. JIBa BuAa BJIEKTPUUECKUX 3apsiiOB.
[IpoBOAHUKH, NHWAJIEKTPUKH M TMOJYIPOBOJHUKUA. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToudeuHbI S3IE€KTPUYECKUN 3apsil.
DnekTpudeckoe noiie. Hanpsk€HHOCTh 3ieKkTpuyeckoro nojs. [IpuHuun cynepno3uuuu
ANEKTpUYECKUX noJiel. JInHuM HanpsHKEHHOCTH AJIEKTPUYECKOTO TOJIA.

PabGora cun »snexrpocraruueckoro moisisi. [lorenuuan. PasHocTh mOTEHIMANIOB.
[IpoBOAHUKM W JUPJEKTPUKKM B  JJIEKTpOCTaTHYECKOM Tone. Jlusnexkrpuueckas
POHUI[AEMOCTb.

DnekTpo€MKocTh. KoHaeHcaTtop. DIeKTPOEMKOCTb INIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCaTOopa.

TexHuuecKne yCTpOUCTBA U MPAKTUUYECKOE MPUMEHEHUE: AJIEKTPOCKOIL, FJIEKTPOMETP,
ANEKTPOCTATUYECKAs] ~ 3alllUTa,  3a3eMJICHUE  BJIEKTPONpuOOpOB,  KOHJIEHCATOD,
KOIIMPOBAJIbHBIN alapar, CTPyUHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NPUHLUII IEUCTBUSA dJIEKTPOMETPA.

BzaumonenicTBue HAANEKTPU3OBAHHBIX TEII.

DIIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEI.

[TpoBOTHMKH B 3IEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIM3IEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIONIAAW ILIACTHH,
PACCTOSIHUS MEXTy HUMU U JTUBJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJEH CaTopa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DIIEKTPUYECKUM TOK. Y CJIOBHUS CYIIECTBOBAHHS 3JIEKTPUUYECKOTO TOKA. McTOUHMKM
Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jij1s yyacTka 1enu.

OJIEKTPUYECKOE  CONPOTUBIEHUE.  YJIENbHOE  CONPOTUBICHHE  BELIECTBA.
[TocnenoBaTenbHOE, NApAIEIbHOE, CMEIIIAHHOE COETMHEHUE MTPOBOHUKOB.

PaGota snexrpuueckoro toka. 3akon Jlxoyns—Jlenna. MoOIHOCTD AJIEKTPUUECKOTO
TOKA.

DIIEKTPOJIBUKYIIIAs CHJIAa U BHYTPEHHEE CONPOTUBJIEHNE HCTOYHUKA TOKa. 3akoH Oma
JUTS TIOJTHOM (3aMKHYTOM) aekTpudeckoit nenu. Koporkoe 3aMmbikaHue.

DJIEKTpOHHAs TPOBOJUMOCTh TBEPJBIX METAJJIOB. 3aBUCUMOCTb COIPOTHBICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIPOBOJUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonympoBoguuku. CoOCTBEHHAss W MPUMECHAs MPOBOJAMUMOCTD MOJYIPOBOIHUKOB.
CaotictBa p—n-niepexoza. [lomynpoBogHUKOBEIE TPUOOPHI.



DIEKTPUYECKUM TOK B pacTBOPAX M PACIUIaBaX AJIEKTPOIMUTOB. DIEKTPOIUTUYECKAS
JACCOIUAIIMS. DIEKTPOJIHU3.

DNeKTpu4ecKnii TOK B Ta3ax. CamMOCTOSITEIbHBIM M HECAMOCTOSATEIbHBIA pa3psi.
Monnus. [1na3ma.

TexHuueckne yCcTpoMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaTr, UCTOYHUKHA TOKa, SJEKTpOHArpeBareibHbIe MPUOOPHI, AIEKTPOOCBETUTEIHHBIC
puOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN 1O, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIyIIPOBOTHUKOBBIN JUO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKAa U HANPSHKEHUS.

3aBUCUMOCTH COMPOTUBICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IIOIIATN
MOTIEPEYHOT0 CEYCHHS U MaTepuara.

CMelaHHOE COeIMHEHHUE MPOBOIHUKOB.

[Ipsmoe  u3mepenuwe  anekTpoiBikymied  cuibl.  KopoTkoe — 3ambikaHue
raJIbBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH CONPOTUBJICHUSI METAIIOB OT TEMIIEPATYyPHhI.

[IpoBOAUMOCTH ANEKTPOIUTOB.

HckpoBoni pa3psa ¥ MPOBOJAUMOCTS BO31yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD TUOAA.

Vuenuueckuii skcnepumenm, 1abopamophsie pabomol

N3yuyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne >IeKTpOABMKYIIEH CHUJIbI HMCTOYHHMKA TOKAa M €ro BHYTPEHHEro
CONPOTHUBJICHUS.

Halnronenue anexrposusa.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 kimacce ocymiecTBIsETCS ¢ yUETOM
COJIEPKATENIbHBIX MEXKMPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTUKH, OMOJIOTHH, XUMUHU,
reorpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemnvie nonamus, CBSI3aHHBIE C U3yYEHHEM METOJ0B HAYYHOI'O IMO3HAHMS:
ABJIEHUE, HAYYHbIN (pakT, rumote3a, pusndeckas BETUUYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelIeHHEe CUCTEMbl YpaBHEHUWH, JMHEWHas (QyHKIus, mapaboia,
runepOona, ux rpaduKu M CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIUU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIINU
Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocua: wmexaHumueckoe JIBHKEHHE B KUBOW mpupoae, auddysus, ocmoc,
TEIJIOO0OMEH JKUBBIX OPTraHu3MOB (BUIBI TEIIONEpPENad, TEIUIOBOE pPAaBHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusi: THUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOWMCTBA TBEPABIX TEN, >XUAKOCTEW U Ta3oB,
AIEKTPUYECKUE CBOMCTBA METAIIJIOB, JIEKTPOJIUTHUYECKAS TUCCOLMAIINS, TAIbBAHUKA.

l'eoepagus: BnaxHOCTh BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.



Texnonocus: mpeoOpa3zoBaHUE NBIKCHUH C HCIOIb30BAHUEM MEXAaHWU3MOB, YYET
TPEHUS B TEXHUKE, MOJIIIUITHUKH, UCIIOJIb30BAHHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(pakeTta, BOJOMET W JApYyrHE), ABUTATENb BHYTPEHHEIO CrOpaHMs, IMapoBas TypOWHA,
OBITOBOM  XOJOAWIBHUK, KOHIUIIMOHEDP, TEXHOJOTUU TIOJYYEHHS] COBPEMEHHBIX
MaTepuagoB, B TOM YHUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKAS
3alluTa, 3a3eMJICHHE AIIEKTPOIIPHUOOPOB, KCEpOKC, CTPYUHBIH MIPUHTED,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FJEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBAHUKA.

11 KIIACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuTHl. B3auMoaeicTBHE MMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJE.
Bekrop marHuTHOW MHAYKUMU. [IpuHIMI Cynepno3unyu MAarHUTHBIX ToJjier. JInHuum
MarHMTHOM HWHAYKUMM. KapTuHa JUHUNA MAarHUTHOM HWHAYKUMM TIOJNS TOCTOSIHHBIX
MarHMuTOB.

MarauTHoe 1oj1e TpOBOJHUKA C TOKOM. KapTuHa TUHMI MHAYKIIMK MAarHUTHOTO OIS
JUIMHHOTO TMPSIMOTO MPOBOAHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IMPOBOJAHWKA, KATYIIKH C
TokoM. OnbIT Dpcrena. BzauMoaeiicTBre TPOBOAHUKOB C TOKOM.

Cuna AmMnepa, €€ MOJIyJIb U HaIlpaBIICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBlieHUE. [[BH>KEHHE 3apsHKEHHOW 4YacTHUIlbl B
OJTHOPOJTHOM MarHuTHOM mosie. Pabora cuibl Jlopenua.

SIBneHne HSnIEKTpOMarHUTHOW HMHAYKUMU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIMH.
DIIEKTPOABMKYINAS CUJIA MHAYKIWHA. 3aKOH JEKTPOMarHuTHOW HHAyKuu Papanes.

BuxpeBoe anexkrpudyeckoe nojie. INeKTPOABMKYIAS CUIIA NHAYKIUU B IPOBOJAHUKE,
JBIKYIIEMCS IIOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM MOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTD. SIBJIEHHE CAMOMHAYKIMHU. DJIEKTPOABUKYILAS CHUJIa CAMOUHYKLUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, JIEKTPOJABUTATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTUL, WHAYKIMOHHAS
II€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHE JIEKTPOHHOTO My4YKa MATHUTHBIM TOJIEM.

JIuHMY UHIYKIMYA MarHUTHOTO TOJIA.

B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON MHIYKLUH.

[IpaBuno Jlenua.



3aBUCUMOCTh  DJICKTPOJBIKYIIEH CHJIBI HMHIYKIIMA OT CKOPOCTH HM3MEHEHMS
MAarHuTHOTO MOTOKA.

SIBieHrEe CaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, i1abopamopivie pabomoi

N3yyeHne MarHuTHOIO IOJI KaTyIIKH C TOKOM.

HccnenoBanue n1ercTBUA NOCTOSHHOTO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM UHIYKIIUH.

Pasznen 5. KoJsieOaHusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHbLE KOJ1€OAHUA

KonebarenbHast cucrtema. CBoOOAHBIE MEXaHHUYECKHE KoseOaHus. ['apMoHMUYEcKue
koneOanus. Ilepuon, wacrora, ammumryna u ¢aza konebanuil. [Ipy>KWHHBIA MasSTHUK.
MaremaTuyeckuii MasTHHK. YpaBHEHHE TrapMOHUYECKHX KoisieOanuil. IIpeBpamienue
SHEPTUU MTPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplit KOHTYp. CBOOOHBIE 3JEKTPOMAarHUTHBIC KOJIeOaHUs B HCaIbHOM
KOJIe0aTEeTbHOM KOHTYpE. AHAJIOTUSI MEXKJY MEXaHUYECKUMU U DBJIEKTPOMATHUTHBIMHU
koneOanusmu. @Dopmyna TomcoHa. 3aKOH COXpPaHEHUS DSHEPrUU B  HJICAUTHBHOM
KoJe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaronmx KoJieOaHUSX. BBIHYKICHHBIE MEXaHUYECKUE
kosnebanwus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[Tepemennsbiii Tok. CUHYCOMIANbHBIA NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JIEUCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HAIPSKECHHUS.

Tpancdopmarop. [IponsBoacTBo, nepegava u NOTPeOICHUE DIIEKTPUUECKONU IHEPTUH.
DKOJIOTUYECKUE PUCKU MPHU MPOU3BOJACTBE JIIEKTPO3HEpruu. KynbTypa HCHOIB30BaHUS
AIEKTPOIHEPTIUU B TOBCEIHEBHOM KU3HMU.

TexHu4yeckre yCTpONMCTBA U MPAKTUUYECKOE MPUMEHEHHE: JJIEKTPUUYECKHUN 3BOHOK,
re€HepaTop NEPEMEHHOIO TOKA, IMHUH JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnepoBanne mapamMeTpoB  KojeOarenbHOM  cuUcTeMbl  (NMPYKUHHBIA WA
MaTEeMaTUYECKHI MasiTHHK).

HabGmronenue 3aryxarommx KojieOaHUM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habmonenue pezonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKa W HAIpPsDKEHUS OT BPEMEHH) s
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mocieaoBaTeIbHOM COSIMHEHUN PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH
U KOHJIEHCaTopA.

Mojenbs TMHUY AJIEKTPONEpeaayH.

Yuenuueckuii sxkcnepumenm, 1abopamophsie pabomoi

UccnenoBanue 3aBUCUMOCTH TIEPUO/IA MabIX KOJIEOAHUHN Tpy3a HA HUTH OT JJIMHBI
HUTU U MACCHI Tpy3a.



HUccnenoBanne nepeMEHHOro0 TOKa B LENM M3 IMOCIEIOBATEIbHO COCIMHEHHBIX
KOHJIEHCATOPA, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60IHbL

MexaHnueckue  BOJHBI, ycioBUsi — pacnpoctpaneHusi. lIlepuwon.  CkopocTtb
pacmpocTpaHeHus U JyInHa BOJHBL. [lonepeunsie U mpoobHbIe BOJIHBL. UHTEepdepeHus u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3IYyYEHUS OSJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtamua BektopoB E, B, V B anekrpomarnutHOil BonHe. CBOMCTBa
AJIEKTPOMATHUTHBIX ~BOJIH: OTpa)KE€HUE, NpPeIOMJICHHE, ToJsapu3anus, Audpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 31nEeKTpOMarHuTHHIX BOJIH. [I[puMeHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBbITY.

[TpunnuMIBI painoCBA3U U TeNeBUIeHUA. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEN CPELBI.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE  TMPUMEHEHUE:  MY3bIKAJIbHBIE
WHCTPYMEHTHI, yJIbTPAa3BYKOBasg JMAarHOCTUKAa B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TeseoH, CBYU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHEHHUE MTONEPEUHBIX U MTPOJIOTIBHBIX BOJIH.

Konebumtomieecs Teno Kak HICTOYHUK 3BYKa.

HabGnronenue orpaxeHus U IpeioMICHHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unreppepeHunu u Judpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOntoneHue cBsi3u rpoOMKOCTU 3BYyKa M BBICOTHI TOHA C aMIUIUTYJIOM WM YacCTOTOM
KoJieOaHuM.

UccnenoBanne CBOWCTB 3JJIEKTPOMATHUTHBIX BOJIH: OTPAXXEHHE, MPEIOMIICHUE,
noJisipu3anus, udpakuus, uHTephepeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHeitHOE pacnpOCTpaHEHUE CBETa B OJJHOPOAHOM
cpene. Jlyu cBera. ToueuHbI ICTOYHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoenne n300paxeHu B MIIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHUS CBeTa. AOCONIOTHBIA MOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxxkeHue. [IpenenbHblil yroi noJgHOro BHyTPEHHETO
OTPaXKCHMUS.

Hucnepcus ceeta. CioxHbIi coctas 6esoro cera. L[Ber.

Cobuparornie U paccewBaronue JUH3bI. ToHKas juH3a. DOKYCHOE PACCTOSHHE WU
onTHYecKass cuia TOHKOW JmH3bL. [locTpoeHne wu300pakeHHl B coOMparomuX U
pacceuBaromux JimH3ax. GopMysia TOHKOM JIMH3bL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTHUKHU.



BonnoBas ontuka. Mnatepdepennnsi cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
HAONIOACHUSI MaKCHMYMOB U MHHMMYMOB B WHTEpPGEpPEHIIMOHHOW KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hudpakuus cBera. JudpaximoHHas pemeéTka. YClIOBUE HAOIIOJCHUS TJIaBHBIX
MaKCHUMYMOB TP MaJIeHUH MOHOXPOMAaTHYECKOTO CBETA Ha TU(DPAKIIMOHHYIO PEHIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCcTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, Jyna, (poToanmnapar,
IPOEKIIMOHHBIN anmnapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHUKA, AUGPaKIUOHHAS
pelmeéTKa, NoJApouL.

Jlemoncmpayuu

[IpsiMonMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE U TIPEIOMIICHHE cBeTa. OnTHdecKue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojielb CBETOBO/A.

UccnenoBanue CBONCTB N300pakeHUH B JIMH3aX.

Mopenu MUKpOcKoma, TEJIECKOIa.

HabGnronenue nunrepdepeHiinm ceera.

HabGnronenue nudpakiuu ceera.

HaGnronenue aucnepcuu cBera.

[Tonyuenue ciekTpa ¢ MOMOIILIO TPU3MBI.

[Tonyyenue cnekTpa ¢ HOMOUIbIO JU(PPAKIIMOHHON PEIIETKH.

HaOnronenue nossipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomoi

N3mepeHne nokasaTens NpeoOMIICHHS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHUI B JTMH3AX.

HaGnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIBHON TEOPUHU OTHOCUTEIBLHOCTH

I'panunbl TPUMEHUMOCTH KjaccHMuecko MexaHuku. IlocTynarsl crenuaibHOU
TEOPUH OTHOCUTEIbHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAKyyMe€, IPUHIIUIT
OTHOCHUTEIIFHOCTH DHWHINTEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPAIICHUE IJIMHBI.

DHEprusi U UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS MOKOSI.

Paznen 7. KBanTtoBas pusuka

Tema 1. dnemenmol K8AHMOBOU ONMUKU

®otonsl. @opmyna Ilnmanka cBs3u dHepruu (GOTOHA C €r0 YACTOTOW. DHEPTUs U
UMIyJbC (PoTOHA.

OtkpeiTe u wuccinenoBanue Qororpdexra. Ombitel A. I'. CromeroBa. 3aKoHBI
dororddexra. VYpaBHenue OiinmreriHa s dorodddexra. «KpacHas rTpaHuna»
dboTodrddexra.

JlaBnienue cBera. OnwiThl I1. H. Jlebenena.

XUMHYECKOE JIEUCTBUE CBETA.



TexHuueckue ycTpoicTBa U MPaKTUIECKOE MPUMEHeHue: (poTolrieMenT, (oToaTIHK,
CoJIHEUHasi OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®doT0o3(]heKT HA yCTAaHOBKE C ITMHKOBOM IJIACTHHOM.
UccnenoBanue 3akoHOB BHElTHET0 GoTodddekra.
Cseroauon.
Conneunas Oarapesi.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmnwiTel Pesepdopna mno paccesHHIO o -YacTHII.
[Tnanerapnas monens aroma. [loctynarsr bopa. M3nyuenue u nornomieHue GOTOHOB MpU
IepEX0/Ie aToMa C OJJHOI0 YPOBHSI SHEPIUM Ha Apyroil. Buasl cnektpoB. CeKTp ypoBHEM
SHEPruu aToMa BOJAOpPO/Ia.
BosiHoBbeie cBoiicTBa yactul. Bomubsl ge bpoing. KopnyckyiisipHO-BOJTHOBOM
JyaTu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YCHHE.
TexHuueckre YCTpPOMCTBA M MPAKTUUECKOE NMPUMEHEHHUE: CIEKTPAJIbHBIN aHaln3
(ceKkTpocCKoI), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mognens onbita Pezepdopra.
Ornpenenenue IJIMHBI BOJIHBI JIa3epa.
HaOntonenue nuHeiyaThIX CIIEKTPOB U3ITYUYEHUS.
Jlazep.
Vuenuueckuii skcnepumenm, 1abopamophsie pabomoi
HaGnronenue nuHeyaToro crekrpa.
Tema 3. Amomnoe aopo
OKCNEPUMEHTHI,  JOKA3bIBAIOIIME  CIOXKHOCTh  CTpoeHus  sAapa.  OTKpsITHE
panuoaktuBHOCcTU. OmbiThl Pe3epdopaa mo ompeneneHuio coctaBa pagdoOaKTHBHOTO
n3nydenus. CoiicTBa anb(da-, 6era-, raMMma-u3nydeHus. BiusiHue pagnoakTUBHOCTH HA
KUBbIE OPTAHU3MBL.
OTtkpsiTHE TpOoTOHA U HeWTpoHa. Hykinonnas mozaens siapa ['eitsendepra—lBanenko.
3apsn aapa. MaccoBoe uncio siapa. M30Torsl.
Anbba-pacniaa. DIEKTPOHHBIH W TO3UTPOHHBIN Oera-pacmaj. | 'aMMa-usmydeHwue.
3aKoH paguoaKkTUBHOTO pacraja.
DHeprus CBs3M HYKJIOHOB B siipe. SAnepubie cuibl. Jlegext macch sapa.
SnepHble peakunu. JleneHne U CUHTE3 sIep.
SAnepubrit peaktop. Tepmosimepubiii cuHTe3. [IpoOreMbl U MEPCHEKTHBBI SACPHOU
SHEPIreTUKU. JKOJOTMUECKUE ACTIEKTHI SEPHON SHEPTrEeTUKHU.
DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.
Metoapl HaOMIOACHUS ¥ PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.
@dyHIaMeHTalIbHbIE B3auMOJIeiCcTBHsI. EMuHCTBO u3nueckol KapTUHBI MUPA.
TexHuyeckre yCTpOWCTBA W MPAKTUUYECKOE IPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, simepHbiii peakTop, aToMHasi 0omoa.
Jlemoncmpayuu



Cu€TYrK MOHU3UPYIOIINX YaCTHII.
Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HccnenoBanue TpekoB 4yacTull (TI0 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3MKH

Ortanel pa3sBUTHS aCTPOHOMMH. lIpukiagHOE W MHPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/1bl, IVTAHETHI, UX BUIUMOE ABUKEHUE.

Conneunas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mctounuk sHeprun CosHUA U 3BE3A. 3BE3MABI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMMa «CHEKTPAIbHBIN KJIACC — CBETUMOCTBY». 3BE3bI
IJIaBHOW MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3] IJIaBHOM
[IOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHBIE IPEACTABICHUS O
MPOUCXOKICHUH U 3BoJIIoIMU CoJIHIIA U 3BE3/. DTalbl XKU3HU 3BE3/I.

Muieunsiii [Iyte — Hama [Nanaktuka. Ilonoxenue u amxenne CosHia B ['amakTuke.
Turnbl ranakTuk. Paguoranaktuky u kBa3zapbsl. YEpHBIE ABIPHI B siApPaX TAUIAKTHK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa66sa. Pazoeranue ranaktuk. Teopus
bosbmoro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHUH.

Vuenuuecxue nabnooenus

HaGnronenuss HEBOOpPYKEHHBIM TJ1a30M C  HCIOJIB30BAHMEM  KOMIIBIOTEPHBIX
IPWIOKEHUHN NIl OTPEEIICHHSI MOJO0KEHNU HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be311sd CeBEepHOro NOJyIIapus U ipKU€E 3BE3/bI.

Hab6nronenus B teneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maroniee NOBTOPEHUE

Ponb Qu3uku U acTpOHOMHUU B KOHOMHYECKOU, TEXHOJIOTUYECKOH, COIUAIbLHOU U
ATUYECKON cdepax NesTeTbHOCTH YeJIOBEeKa, POjb U MECTO (PU3MKH U aCTPOHOMHUH B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, pojib (U3HUECKOW Teopuu B (HOPMUPOBAHUU
IPEeICTABICHUM 0 PU3NYECKON KapTHHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpPA B 00111EM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kimacce ocymiecTBisieTcsi ¢ y4€ToM
COJIEPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTUKH, OMOJIOTHH, XUMUHU,
reorpaduu U TEXHOJIOTHUHU.

Meorcnpeomemnvle nonamus, CBSI3aHHbIE C U3yYEHUEM METOI0B HAYYHOI'O IMO3HAHMUSL:
ABJICHHE, HAY4YHbIH (aKT, TUNoTe3a, (pU3nvecKkas BeIUYHHA, 3aKOH, TEOpHsl, HaOII0eHUE,
AKCHEPUMEHT, MOAEITUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peumieHue CHUCTEMbl YpPaBHEHUN, TPUTOHOMETpPUYECKHE (DYHKIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl W MX TMPOCKIUH HA OCH KOOPAWHAT, CJOKEHHE BEKTOPOB, MNPOU3BOJHBIC
ANIEMEHTApHbIX (PYHKUWN, NPU3HAKH MOJ00US TPEYTOJIbHUKOB, ONpPEAESICHUE IUIOLAIN
IJIOCKUX QUryp v 00bEMa Tell.



buonoeus: snekTpudeckre SIBICHUS B )KUBOU MPUPOE, KOJIeOATEIbHbIE JBUKECHUS B
YKUBOM MPUPOJIE, ONITHUECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEHUCTBUE PAJAUALIMU HA )KUBbIE
OpPTraHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAsl CTPYKTypa TBEPABIX TeEIN,
MEXaHU3MbI 00pPa30BaHUS KPUCTAIITUYECKON PEIIETKU, CTIEKTPaIbHBIN aHAIN3.

l'eoepagusa: MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py, (HOTOChEMKA
36MHOI TOBEPXHOCTH, MPEACKA3aHNUE 3EMIIETPSICEHUIA.

Texnonoeus:  JITWHUM  DJEKTpONEpEenady, T[EHEepaTop  MNEPEMEHHOrO0  TOKa,
ANEKTPOABUTATEINb, UHAYKIIMOHHAS I1€Yb, pajiap, PaAUONPUEMHHUK, TEJIEBU30pP, AHTCHHA,
tenedoH, CBU-neub, mpoOeKIIMOHHBIN arnapaT, BOJIOKOHHAsI ONTHUKA, COJIHEUHAasi OaTtapes.

IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenue yuebHoro npeamera «Dusnkay Ha ypoBHE CpeHETO 0011Iero oopa3oBaHus
(6a30BbIN  ypOBEHb) JOHKHO OOECHEUYUTh JOCTHUKEHUE CICAYIOIIMX JIMYHOCTHBIX,
METaIpPEeAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHUS Yy4yeOHOro mnpeamera «Du3nKa» JTOHKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOyYarOmuXcs  PYKOBOACTBOBATHCS
c(hopMHPOBAHHON BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMOMN ITEHHOCTHBIX OPUCHTAIIHH,
MO3UTHUBHBIX BHYTPEHHUX YyOEKIEHUHN, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO OIbITa M OMNBITa JEATEILHOCTH B
MPOIIECCE pealn3alli OCHOBHBIX HAMPABICHUN BOCHUTATEIBLHOW NESTEIbHOCTH, B TOM
YHUCJIE B YaCTU:

1) rpaxxaaHCcKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKOW TIO3UIMU OOydYarOMIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

IPUHSATHE TPaAULMOHHBIX 00IIEYeIOBEYECKUX I'YMaHUCTUYECKUX u
JEMOKPAaTHYECKUX LIEHHOCTEN;

TOTOBHOCTB BECTH COBMECTHYIO JIEATEILHOCTh B UHTEPECAX IPAKIAHCKOTO 00IIIeCTBa,
y4acTBOBAaTh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allluu;

YMEHHUE B3aUMOJECHCTBOBATh C COLMAJIbHBIMA MHCTUTYTaMH B COOTBETCTBHHM C HX
GYHKIMAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpPMHPOBAHHOCTH POCCUMCKON IpaXkIaHCKON UJIEHTUYHOCTH, TaTPUOTU3MA;

LEHHOCTHOE OTHOLIEHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTUKEHUSIM POCCUNCKHUX
y4€HBIX B 0071aCTH (GUBUKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;



CIIOCOOHOCTH  OIIEHMBAaTh CHUTyalldl0 M TPUHUMATh OCO3HAHHBIE pEIICHMUS,
OPUEHTHUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI MU IIEHHOCTH, B TOM UYHCJIE B
NEATENbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHHWE K MHpPY, BKIIOYas OSCTETUKY HAy4yHOrO TBOpPYECTBA,
pUCYIIETo (PU3NIECKON HayKe;

5) Tpy10BOr0 BOCIMTAHMSI:

UHTEpeC K pa3audHbIiM chepaMm npodecCHOHATBHON JEATEILHOCTH, B TOM YHCIIC
CBSI3aHHBIM C ()U3UKOM M TEXHUKOW, YMEHHME COBEpINATh OCO3HAHHBIA BBIOOp OymyIiei
podeCCUM U peai30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PUBHKHU
Ha MPOTSKEHUU BCEH KU3HU;

6) IK0JI0TMYeCKOT0 BOCITUTAHMSI:

c(hOpMUPOBAHHOCTh HKOJOTUUECKON KYJIbTYPhl, OCO3HAHUE TJIO0AIHHOTO XapaKTepa
AKOJIOTHYECKUX MTpoOJIeMm;

IUIAHUPOBAHUE U OCYILECTBIICHUE ACHCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
L[EJIEW YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA,;

pacuIMpeHre OmbITa ACATETLHOCTH JKOJOTHYECKOW HAIMpPaBICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HaHUM 110 (U3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUS PU3HYECKON HAYKH;

OCO3HAHME IICHHOCTU HAY4YHOUW NESITENIHbHOCTH, TOTOBHOCTH B MPOLIECCE H3YUYCHUS
(GU3UKH OCYILIECTBIISITH MPOCKTHYIO U UCCIIEOBATENbCKYIO ACSITEIbHOCTh UHANBUIYaTIbHO
U B rpymIie.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble Jjornueckue aeicTBUA:

CaMOCTOSITEJILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEeMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPENETATH UEIU AEATEIbHOCTH, 3371aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,

BBISIBJISITh  3aKOHOMEPHOCTH M TIPOTUBOPEYMS B paccMaTpUBaAEMbIX (U3MUECKUX
SIBIICHUSIX

pa3pabarpiBaTh IUIaH pEIICHUS MOpOoOJEMbI € YU4€TOM aHaIu3a HUMEKOIIUXCS
MAaTEpUaIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JEATENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHMBATh PUCKH MOCIEACTBUN AEATEIBHOCTH;

KOOPAMHUPOBATh U BBIMOJHITH PabOTy B YCJIOBHUSIX PEAIbHOTO, BUPTYAJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIIUICHUE TTPU PEIICHUH )KU3HEHHBIX MPOOJIEM.



ba3oBble uccienoBare/ibCKue 1eiicTBUA:

BJIQ/ICTh HAYYHOU TEPMUHOJIOTUEHN, KITFOUEBBIMU MOHATUSIMU U METOZaMU (PU3UYECKOM
HayKH;

BJIQ/ICTh HaBbIKAMU Y4E€OHO-UCCIIEIOBATENLCKOW U TPOEKTHOM NESITEIbHOCTH B
o0nactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB
penieHus 3a1a4 GU3NIECKOro CoAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BUJIAMH JIEATSILHOCTH TI0 MOJIYYCHHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIINH,
npeoOpa3oBaHUI0 M MPUMEHECHUIO B PA3IUYHBIX YYEOHBIX CHUTYAIlUsIX, B TOM YHCIE MPH
CO3/IaHMH YUEOHBIX MPOEKTOB B 001aCTH (DU3UKH;

BBISIBJIAITh TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyalIM3MPOBATh 3a/1ady, BBIJIBUTATh
THIOTE3y €€ pelIeHHs, HaXOJAUTh apryMEHTHI IS JI0Ka3aTelIbCTBA CBOMX YTBEPIKICHHUM,
3a/1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS;

aHAJIM3UPOBATh IOJYYEHHBIC B XOJI€ PCEUICHUS 3aJaddl Pe3ybTaThl, KPUTHYCCKU
OIICHMBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTH U (HOpMyIHpOBaTH COOCTBEHHBIC 3a1a4l B 00Pa30BaTEIHLHON IEATEIHLHOCTH,
B TOM YHCJIC TIPU U3YUYEHUHU (HU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETH IIEPEHOCUTH 3HAHUS 10 (DU3UKE B TPAKTHUECKYIO 00J1aCTh )KU3HEACITCIIBHOCTH;

yYMETh UHTETPUPOBATh 3HAHHS U3 Pa3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJCH, MPEIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHSI,

CTaBUTH MPOOJIEMBI M 33/1a9H, JOIYCKAIOITUE ATbTEPHATHBHBIC PEIICHHU.

PabGora ¢ undgopmanmeii:

BJIQJICTh HAaBBIKAMH TONy4YeHUs WHPOpMauu (U3HUIECKOTO COACPKAHUS U3
UCTOYHHKOB Ppa3HBIX THUIOB, CaMOCTOSITEIbHO  OCYIISCTBISATh TIOWCK, aHAJU3,
CHUCTEMATH3AIMI0 W MHTEPIPETAMI0 HWHPOPMAIUA PA3IMYHBIX BUAOB U  (hopm
MpeACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

WCIIOJIB30BaTh CPEJCTBa MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3alMOHHBIX 33]1a4 C COOJIOICHUEM
TpeOOBaHMI 3PrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI, PECypcoCcOEpeKeHHs,
MPABOBBIX U ATUIECKUX HOPM, HOPM HH(GOPMAITMOHHON 0€30MTaCHOCTH;

co37aBaTh TEKCTHhl (DU3UYECKOTO COJIEpN AHUS B PA3MYHBIX (PopMarax ¢ ydEToM
Ha3HAueHUs WH(OpMAIMU ¥ 1EJIEBOM ayJuTOpWH, BBIOWpas ONTUMAIBHYIO (opmy
IPEICTABJICHUS U BU3yaJIU3aIiu.

KoMMyHHUKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHA:
OCYLIECTBJISITh OOIIIEHNE HA YpOKax (PM3UKU U BO BHEYPOUHOM AESATEIBHOCTH;
pacno3HaBaTh NPEANOCHIIKH KOHPIUKTHBIX CUTYalMH U CMIAT4aTh KOH(IUKTHI;
Pa3BEPHYTO U JOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHMS C MCHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
NOHUMATh U UCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIMBUIyaIbHOU padOThI;
BbIOMPATh TEMATUKY U METO/AbI COBMECTHBIX JEUCTBUI € yUETOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEH KaXJ0Tr0 4IeHA KOJIEKTHBA,



IIPUHUMATh 1EJIM COBMECTHOM JIESATEIILHOCTH, OPTaHU30BBIBATH U KOOPJIMHUPOBATH
JNIEUCTBUS MO €€ JTOCTUKEHUIO: COCTABJIATH IUIAH JACUCTBUH, PACIIPEACIATh POJIM C YUETOM
MHEHHMH YY4aCTHHKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHHWBATh Ka4yeCTBO CBOEr0 BKJIaJa W KaXJIOrO YyYacTHHMKA KOMAaHJIbl B OOIIWMN
pe3yJabTar no pa3paboTaHHBIM KPUTEPHSIM;

IpeIaraTb HOBbIE IMTPOEKTHI, OLICHUBATh UJIEU C MO3UIIUU HOBU3HBI, OPUTHHAIIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUUECKOE IOBEJACHUE B PA3JIUYHBIX CUTYaLMSX,
MPOSIBIISATh TBOPUYECTBO U BOOOPakeHNE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbI€ YHHBeEpCAJIbHbIE YUeOHbIE 1€l CTBUA
Camoopranuszanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh IO3HABATEIBHYIO JIEATEIILHOCTh B 001acTH (PU3UKH 1
ACTPOHOMUHU, BBISBIISITH TPOOJIEMBI, CTABUTH U (hOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEIILHO COCTABIISATH TUTAH PEIICHUS PACUETHBIX U KaY€CTBEHHBIX 3a/1a4, TUIaH
BBITIOJTHEHUS TPAKTHYECKOW padOTHl C YUYETOM HMMEIOIINXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYHOCTEU U MPEANOYTECHUM;

JaBaTh OIEHKY HOBBIM CUTYAIIUsM;

pacIMpsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JieaTh OCO3HAHHBIN BHIOOP, aprYMEHTHPOBATh €r0, OpaTh Ha ceOsi OTBETCTBEHHOCTh
3a pelleHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBICHUIO JPYAHMIIMM B 00JacTH (U3HKH,
MIOCTOSIHHO TTOBBIINIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOUMOHAJIbHBII UHTEJIEKT:

J1aBaTh OIICHKY HOBBIM CUTYaIIMsIM, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTD, OIIEHUBATH
COOTBETCTBHE PE3YyJIbTATOB EISIM;

BJIa/ICTh HAaBBIKAMH I[1O3HABATEJIbHOW pPEeQIEKCHUH KaK OCO3HAHMSI COBEPIIAEMbBIX
JENUCTBUN U MBICIIMTENLHBIX MPOIIECCOB, UX PE3YyJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BATh MPUEMBI PeIICKCUU JIJISl OEHKU CUTYaIlUU, BBIOOPA BEPHOTO PEILICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TTO0 UX CHUKEHUIO;

OPUHUMATh MOTHBBI U apIYMEHTHI IPYTHUX MIPU aHAIIM3€ PE3yIbTaTOB JEATEIIbHOCTH;

IpPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTAaTKH U JIOCTOMHCTBA;

PUHUMATh MOTHBBI M apTYMEHTHI IPYTHX TP aHAJIN3€ PE3yIbTaTOB JICITCILHOCTH;

NPU3HABaTh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B nporniecce 1oCcTH)EHUS JIMYHOCTHBIX PE3YIBTATOB OCBOCHHSI ITPOTPAMMBI 10 (PU3HKE
JUIL YPOBHSI CpPEIHEro O0OIIero o0pa3oBaHHs y OOYYarOIIUXCS COBEPIICHCTBYETCS
AOMOIIMOHANIbHBIN HHTEJUICKT, MPEIoiararonmi chOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIHHOE
COCTOSIHHE, BUJETh HANPABJICHHS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBHOU c(ephl, OBITH
YBEPEHHBIM B ce0e;



CaMOpEryJIMpPOBaHUsS,  BKJIIOYAIOWIETO  CAMOKOHTPOJb, YMEHHUE  IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CITIOCOOHOCTh aJaNTUPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHHSM U MPOSIBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKIIOYAIOLIEN CTPEMIIEHHUE K JOCTHKECHUIO LIEJIU U YCIEXY,
ONTHUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEMCTBOBATh UCXO/ISl U3 CBOUX BO3MOXKHOCTEM;

AMIMIATUH, BKITIOYAIOIIEH CTOCOOHOCTh TOHUMATh SMOITMOHAIBHOE COCTOSIHUE APYTHX,
YUYUTBIBATh €0 TIPU OCYIIECTBICHHH OOIICHUS, CIHOCOOHOCTh K COYYBCTBUIO U
COIIEPEIKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JIPYTUMU JIIOABMU, 3a00TUTHCS, POSBIISITS UHTEPEC U pazperiaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIMXCA YMEHUM:

JEMOHCTPUPOBaTh Ha NpUMEpPax pPOJb M MecTo (QU3MKH B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B Pa3BUTUNA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

YUHUTBIBATH IPAHULIBI IPUMEHEHUS U3YUYECHHBIX (PM3HMUYECKUX MOJEJIE: MaTepuaibHas
TOYKa, MUHEPIIMAIbHASI CUCTEMA OTCUETA, ADCONIOTHO TBEPOE TEIO, UICATbHBIN a3, MOAEIN
CTPOECHUS Ta30B, KUAKOCTEH W TBEPABIX TEJ, TOYECUHBIA DJIEKTPUYECKHW 3apsi IpU
pereHnn GU3NIECKUX 3a/1a4;

pacrno3HaBath (PU3NYECKUE SIBJICHUS (ITPOLIECCHI) U OOBSICHATHh X HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH CTPOEHHUS BEILIECTBA U DIIEKTPOAUHAMUKMU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABIKEHUE, CBOOOIHOE MaJleHue Tell,
JBU)KEHHE IO OKpPY)KHOCTH, MHEpLUs, B3auMojeicTBue Ten, aupdysus, OpoyHOBCKOE
IBU)KEHHE, CTPOSHUE JKUIKOCTEH U TBEPBIX Tell, U3MEHEHUE 00bEMA TeJ PU HarpeBaHUU
(OXJIa)XJI€HUM), TEIJIOBOE pPAaBHOBECHE, HCIAPEHHE, KOHAEHCAlus, IUIABJICHUE,
KpUCTAJIN3alMsd, KUIICHHE, BJIIAJKHOCTh BO3/yXa, IOBBILICHUE IABJIICHUSA ra3a NIPU €ro
HarpeBaHUM B 3aKPBITOM COCYJAE, CBA3b MEXAYy IapaMeTpaMud COCTOSHUSA ras3a B
U30IIpoLeCcCax, MIEKTpU3aLus Tell, B3aUMOACHCTBUE 3apsA/10B;

ONUCHIBATh MEXAHWYECKOE JBI)KEHHE, HCIONb3ys (PU3MUECKHE BEIUYMHBI:
KOOpJMHATA, IIyTh, IEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cujla, UMITYJIbC TEJa,
KWHETUYECKasi SHEprus, MOTEHLIMAJIbHas SHEPrusi, MEXaHu4yeckas paboTa, MexaHHYecKast
MOII[HOCTb; IPU ONUCAHUM MPAaBUIBHO TPAKTOBAaTh (PU3MUECKHUM CMBICH HCHOIb3YEMBIX
BEJIMYMH, UX O0O3HAUEHUS U EIUHUIbI, HaXOJIUTh (HOPMYIbI, CBA3BIBAIOIINE JAHHYIO
(U3NYECKyI0 BEIMYMHY C IPYTUMHU BEJIMYUHAMU;

ONKCBIBATh M3YYECHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS, HCIIONb3YS
(u3nyecKkue BEIMUYMHBI: JaBJIECHUE Ta3a, TEMIEPATYpPa, CPEAHssl KUHETHYECKas SHEPrus
XaO0THYECKOTO ABMKEHUS MOJIEKYJI, CPEHEKBAIpAaTUYHAsl CKOPOCTh MOJIEKYJI, KOJJUYECTBO
TEIUIOThl, BHYTPEHHSS OHHEprus, padbora rasza, Ko3(Q(QUIUEHT IOJE3HOr0 JEHCTBUS
TEIUIOBOTO JBUIATENsl; IPH OINUCAHUU NPABUIBHO TPAaKTOBAaTh (PU3UYECKUIM CMBICH
UCIIOJIb3yEeMbIX BEJIMYUH, UX 0003HAUYEHHUS U €IUHULIbI, HAXOUTh OPMYJIbI, CBA3BIBAIOILINE
JAHHYIO0 (PU3UMYECKYIO BEIMUYHMHY C APYTUMH BEIMYUHAM;



OMUCHIBATh M3YUYEHHBIE JIJIEKTPUUYECKHE CBOMCTBAa BEIIECTBA M DSJIECKTPUUYECKHUE
saBieHUsT (TIPOLIECChI), MCHONB3YSd (U3MUECKHE BEIUYHMHBL: DIICKTPUYECKUMA 3apsif,
ANEKTPUUYECKOE T0JIe, HANPSKEHHOCTh MOJISA, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; IMPHU
OMKCAHUHU TMPABUIBLHO TPAKTOBATh (U3MUECKUN CMBICT HCIOIb3YEMbIX BEJIUYHMH, HUX
0003HAUEHUA U E€JUHUIIBI; YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3MYECKYIO
BEJIMYMHY C APYTUMU BEIMUYUHAMY,

aHATM3UPOBATh (U3UUYECKHUE MPOIECCHI U SIBICHHUS, UCTIOIB3Ys (PU3NUYEeCKre 3aKOHbBI U
MIPUHIUAIIBL: 3aKOH BCEMUPHOTO TsroTtenus, I, II u IIl 3akonsl HproTOHA, 3aKOH COXpaHEeHUs
MEXaHUYECKOW HIHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa, MPUHIUI CYNEPIO3UIIMHU CHUII,
OPUHIIMI PaBHOMPABHUS WHEPIUATBHBIX CHCTEM OTCUETa, MOJIEKYJISIPHO-KHUHETHUYECKYIO
TEOPUIO CTPOCHUSI BEUIECTBA, ra30BbIE€ 3aKOHbBI, CBSI3b CPEJIHEW KUHETUYECKOW SHEpPTUu
TEIJIOBOTO JBMXKEHUS MOJIEKYJl C aOCOJIOTHOW TEMIEepaTrypoil, TEpBbId 3aKOH
TEPMOJMHAMHKHU, 3aKOH COXPAHEHMS DJICKTPUUECKOTO 3apsja, 3akoH KynoHna, mpu sTom
pasznuyaTh CJIOBECHYIO (OpPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BbIPAKEHHE U
yCoBus (TpaHUIlbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHHIIMIIBI JICHCTBHS MaIlMH, TPUOOPOB M TEXHUYCCKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MMaCHOTO UCIIOIb30BaHUs B IOBCEAHEBHON KU3HU;

BBITIOJTHATD SKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3UUYECKUX SIBJICHUN U MPOIIECCOB C
UCIIOIb30BaHUEM TMPSAMBIX U KOCBEHHBIX U3MEPEHUM, TMpu 3STOM (HOpMyIHpOBaTh
npoOJjieMy/3ajady M THUIOTE3y Y4YeOHOro JKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
PEAJIOKEHHOTO 000PY/I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBbIE M3MEPEHUS] (PU3MUECKUX BEIUYHMH, MPU STOM
BBIOMpaTh ONTUMAJBHBIN CIOCOO0 U3MEPEHUS U UCIIOJIH30BATh U3BECTHBIE METO/IbI OIIEHKU
MTOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTU MEXAY (PU3MYECKUMH BEIIMUYUHAMHU C HUCIOJIb30BAHUEM
MPSAMBIX H3MEPEHUH, MPU dTOM KOHCTPYHPOBATh yYCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJI€ TAOJUIl U TpaduKOB, JeiaTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIIEI0BaHUS,

coOmro1aTh mpaBuiIa 0€30MacHOro Tpyaa MPU MPOBEICHUH UCCIEIOBAaHUN B PaMKax
y4eOHOIro 3KCHEPUMEHTA, y4eOHO-HCCIIEOBATEIbCKON W IPOEKTHON AESATENbHOCTH C
HCIIOJb30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIa0OPATOPHOTO 000PYI0BAHUS;

pemarh pacuéTHhIE 3a7addl C SBHO 3aJIaHHON (DU3MYECKOW MOJIEIhI0, HCIIOIb3YS
¢us3nueckre 3aKOHBl W TPHUHIIMIBI, HA OCHOBE aHalIW3a YCJIOBHS 3a/ladyd BBHIOHMPAThH
(bu3HUECKYI0 MOJICIb, BIICIATH (DU3UYECKUE BETUYUHBI U POPMYJIIBI, HEOOXOUMBIE TSI €
peIieHus, MPOBOJIUTh pAcdYE€Thl M OICGHUBATh PEATBHOCTh TOJIYYEHHOTO 3HAYCHUS
(bu3uYeCKOl BEIMYNHEIL;

pemath KadyeCTBEHHBIE 3a/ladyd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPECUUBYIO
IIEMOYKY pacCy JACHUI C ONMOPOI Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (hU3HUECKIE
SIBJICHUSI,;

UCIIOJIb30BaTh TIPH pEIICHUH Y4YeOHBIX 3aJjad COBpPEMEHHble WH(GOPMAIIMOHHbBIE
TEXHOJIOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALIMH U MPEJCTABICHUS YUeOHOM
U Hay4YHO-TIOMYJSIpHOM WHGOpMAIMK, TIOJYYSeHHOW U3 Ppa3IUYHBIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOIyYaeMy0 HH(POPMAIIHIO;



NPUBOJUTh TPUMEPHl BKJIAJa POCCHUMCKUX H 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TPOIECCOB OKPYKAIOIIET0 MHPA, B PAa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS IO (PU3UKE B TOBCEIHEBHOW KU3HMU [IJIS
oOecrieueHrs 0€30MacCHOCTH TMpu  OOpamieHMH C MpudopaMu U TEXHUYECKUMHU
YCTPOWUCTBAMHM, [IJIi COXPAHEHHUS 3J0POBbS W COOJIIONCHHS HOPM SKOJOTUYECKOTO
MOBEJICHHS B OKPY>KalOILIE Cpele;

paboTarh B rpymre ¢ BBIMOIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIeH, TIaHUPOBAThH
paboTy rpymnbl, pallMOHAIBHO PACHPEEIsITh 00S3aHHOCTU U IJIAHUPOBATH JESATEIHLHOCTD
B HECTAHJAPTHBIX CUTYalHsSX, aJACKBAaTHO OLEHHUBATh BKIIAJ Ka)KJIOTO W3 YYaCTHUKOB
TPYNIIBI B pelIEHUE pacCMaTpUBaeMOU MPOOIIEMBI.

K koniy oOyuyenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUYAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha NpUMEpax pojdb W MecTo (Gu3nku B GOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKON JEATETbHOCTH JIOJEH, LIETOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI
MUDA;

YUYUTBHIBATh TPAHMIIBI MPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJIeNel: TOYCUHBIH
ANEKTPUYECKUH 3apsl, JIyd CBETa, TOUCHHbIH MCTOYHUK CBETA, SACPHAsl MOJEIb aTroMma,
HYKJIOHHAsI MOJIEIb aTOMHOTO si/Ipa MpU PEIIeHUH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (PU3UYECKUE SIBJICHUS (ITPOILIECCHI) U OOBSICHATH X HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKH M KBAaHTOBOM (DU3HMKHU: BIIEKTpUYECKass MPOBOJUMOCTb, TEILIOBOE,
CBETOBOE, XHWMHUYECKOE, MArHUTHOE JIEUCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAs WHAYKIHUSA, NEWCTBME MArHUTHOIO TOJsi HAa MPOBOJAHUK C TOKOM U
JNBIDKYLIUNACS — 3apsii, DJICKTPOMArHUTHbIE KoOJICOAHUST Y BOJHBI, MPSMOJUHEUHOE
pacnpoCTpaHEHUE CBETa, OTPAKEHHUE, MPEIOMIIEHUE, HHTepPepeHius, Audpakuus H
MoJIsipu3alusl CBeTa, nuchepcus cBera, (orosnexkrpuueckuit rhpdext (dororddexr),
CBETOBOE JaBJIEHUE, BOBHUKHOBEHHUE JIMHENYATOr0 CIEKTPa aT0Ma BOJOPOAa, ECTECTBEHHAs
Y UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OMUCHIBAaTh H3yUYECHHBIE CBOWCTBA BeHIECTBA (PJIEKTPUUYECKUE, MAarHUTHbIC,
ONTUYECKHUE, DIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMUHBIX CPEA) U AJIEKTPOMArHUTHBIE
SBJICHHSI (TIPOIIECCHI), MCTOIB3Ys (DU3UUYECKUE BEIMYMHBL: JJICKTPUUECKHUH 3apsii, cuia
TOKa, DJJEKTPUUYECKOE HAINpPSDKEHHE, JJIEKTPUYECKOE  COINPOTHBIICHHE, Pa3HOCTb
MOTEHITMAJIOB, AJIEKTPOJBIDKYIIIAs Cuia, padoTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, CHJIa
Awmmnepa, cuna JlopeHua, HWHAYKTUBHOCTh KAaTYyIIKH, BSHEPrUs DJJIEKTPUUYECKOTO U
MarHUTHOTO TIOJICH, IEPUOJI ¥ YaCTOTa KOJIeOaHUH B KOJIeOaTeIbHOM KOHTYPE, 3aps]l U CUjia
TOKa B MPOIIECCE TAPMOHUYECKHX IIEKTPOMArHUTHBIX KoJieOaHuH, POKyCHOE pacCTOsTHUE U
ONTHYECKas CHUjla JIMH3bI, TIPU OMHCAHWM TPABHIBHO TPAKTOBATh (DU3MUECKHI CMBICI
UCIIOJIb3yeMbIX BEJIIMYMH, WX OOO3HAYEHUS ¢ EJUHUIBI, YKa3biBaTh (HOPMYJIbI,
CBSI3bIBAIOIIME TAHHYIO (PU3UUYECKYIO BEJIUUMHY C JPYTMMH BETUYMHAMU;

OMKCHIBATh W3YUYEHHBIC KBAHTOBBIC SBIICHUS M TPOLIECCHI, UCIOJB3Ys (HU3UUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U YaCTOTA CBETA, YHEPTHS U
UMIyJbC (POTOHA, MEepUO Moypacnaga, SHEPTrus CBSI3W aTOMHBIX sijiep, IpU OMUCAHUU



PAaBWIHHO TPAKTOBATh (PU3UUYECKUIA CMBICT MCTOIB3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
€AVHUIBI, YKa3bIBaTh (POPMyJIbI, CBA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIMYHUHY C
JIPYTUMU BEJIMYMHAMH, BBIYUCISITH 3HaUeHNE (DU3HMUECKON BETMYUHBI,

aHATM3UPOBATh (PU3HUECKHUE MPOIECCHI U SIBICHHUS, UCTIONb3Ys (PU3nYecKre 3aKOHbBI U
OpUHUUIBL 3aKOH OMma, 3aKOHBI MOCJIEAOBATEIBHOIO M MapauIeIbHOTO COEAUHEHHUS
IIPOBOJHUKOB, 3aKOH JDxoyis—JIeHua, 3aKOH 3JIEKTPOMArHUTHOW WHAYKLIHMH, 3aKOH
NPSMOJIMHENHOTO PAacHpOCTPAHEHUsT CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
IpeIOMJICHUS] CBETa, ypaBHeHHe OuWHITEeWHa 118 (oTtodddexTa, 3aKOH COXpaHEHUS
SHEPI'uM, 3aKOH COXPAHECHHS UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3aps/ia, 3aKOH
COXpaHEHHUs MAacCOBOr0 4YHCIA, MOCTYyJaThl bopa, 3aKOH paJlMOAKTUBHOIO pacraja, Mpu
ATOM pa3iMyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKEHHUE U
yCoBHs (TpaHUIlbI, 0071aCTH) TPUMEHUMOCTH;

OTPE/ICNISITh HaIpaBJICHHE BEKTOpa WMHAYKIMM MAarHUTHOTO TIOJISI TPOBOJIHMKA C
TOKOM, CUJIbl AMriepa u cuiibl Jlopenna;

CTPOUTh U OIHUCHIBATh H300paXKEHHE, CO3[aBaeMO€ IUIOCKMM 3€pKaJioM, TOHKOM
JIMH30M;

BBITIOJTHATH AKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3UUYECKUX SIBJICHUN U MPOIIECCOB C
UCIIOIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX M3MEPEHHI: TMpU HTOM (HOPMYJIHPOBATH
npoOJjieMy/3ajady M THUIOTE3y Y4Ye€OHOro JKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
MPEAJIOKEHHOTO 000PY/I0BaHUS, TPOBOJIUTH OMBIT U (POPMYTUPOBATH BHIBO/IBI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBbIE M3MEPEHUS] (PU3MUECKUX BEIUYHUH, MPU STOM
BBIOMpATh ONTUMAJBHBIN CIIOCOO0 U3MEPEHUS U UCIIOJIH30BaTh U3BECTHBIE METO/IbI OIIEHKU
NOTPEIIHOCTEW H3MEPEHNN;

HCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH C HCMOJb30BAHUEM MPAMBIX
U3MEPEHUI: IPU ’TOM KOHCTPYUPOBATh YCTAHOBKY, PUKCUPOBATH PE3yJIbTAThI OJIYYEHHON
3aBUCUMOCTH (PU3MYECKUX BEJIIMUMH B BHJIE TAOJHI] U TpaduUKOB, NeIaTh BBIBOJABI IO
pe3yabTaTaM UCCIEI0BaHHUS;

coOroAaTh mpaBmiia 0€30MacHOro TpyAa MPH MPOBEICHUN UCCIICOBAHUM B paMKax
y4eOHOTO 3KCIEPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM M MPOEKTHOW MAESTEIbHOCTU C
HCIIOJB30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHUS;

pemarh pacu€THhIE 3a7addl C SBHO 3aJIaHHON (DU3MYECKOW MOJIEThI0, HCIIOIb3YS
¢usnueckre 3aKOHBl W TPHUHIIMIBI, HAa OCHOBE aHalIW3a YCJIOBHS 3a/ladyd BBIOMPAThH
(bU3HUECKYI0 MOJICITb, BBIICIATH (DU3UYECKUE BETMYUHBI U POPMYJIIBI, HEOOXOUMBIE TSI €
pelIeHus, TPOBOAUTH PACUYEThl W OLICHUBATh PEAIbHOCTh IOJYYEHHOTO 3HAYEHUS
(bu3UIeCKOl BEIMYNHEIL;

pelmaTh KauyeCTBEHHBIE 3a/laud: BBICTPAaMBATh JIOTUYECKHM HENPOTHBOPEUYUBYIO
IIEMOYKY PaCCy JACHUI C ONMOPOI Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKIE
SBJICHUS;

UCIIOJIb30BaTh TPH pEIIeHUH Y4YeOHBIX 3a7jad COBpPEMEHHbIe WH(GOPMAIMOHHbBIE
TEXHOJIOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIMH U MPEJCTABICHUS YUeOHOM
U Hay4YHO-TIOMYJSIpHOM WHGOPMAIMK, TOJYYSeHHOM U3 pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIYyYaeMy0 HH(POPMAIIHIO;



OOBSICHATHh TMPUHIUIIBI JICHCTBUS MAIlMH, NMPUOOPOB M TEXHHYECKHUX YCTPOWCTB,
pa3nyaTh YCIOBUS MX 0€30MMaCHOTO MCIIOIb30BaHMS B IIOBCETHEBHOMN KU3HMU;

IPUBOJAUTHL TIPUMEPHI BKJAJa POCCUMCKUX W 3apyOeKHBIX YYEHBIX-(PU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MHUpPA, B Pa3BUTHE TEXHHUKU U
TEXHOJIOTUH;

UCIIOIb30BaTh TEOPETHUYECKHE 3HAHHUS IO (U3UKE B IOBCEAHEBHOW JKM3HHU IS
obecrieueHrs 0€30MaCHOCTH TIpU  OOpaleHHuH C TpudopaMH ¢ TEXHUYCCKUMHU
YCTPOMCTBAMHM, JUISI COXPAHCHHS 3JI0POBbSI M COONIOAEHHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTaTh B IpymIie C BBIMOJHEHUEM Pa3JIMYHBIX COIUAJBHBIX POJICH, IJIAHUPOBATH
paboTy T'PYIIIbBI, PallMOHAIBHO paclpeeisaTh 00S3aHHOCTH U TIJIaHUPOBATh ACATEILHOCTh
B HECTAHJAPTHBIX CHUTYyalMSX, aJICKBATHO OIICHHWBATh BKJIAJl KAXKJAOTO M3 YYaCTHUKOB
IPYIIIBI B pEIICHUE paccMaTpUBaeMOU MPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
HaumenoBanue @ KoaumdecTBo yacos

Ne DJIeKTpOoHHbIe (LM (ppOBbIE)
pa3fiejioB U TeM Kontpoabnsie | [IpakTnueckne

n/n Bcero o0pa3zoBaTeJbHbIe pecypehl
NporpamMmMsbl padoTsbl padoThbI

Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

dusuka u

1.1 METOET 2 https://m.edsoo0.ru/AVIAWVNQO
Hay4YHOTI'O
[MO3HAHUSA

Hroro no pazneny 2

Paznen 2. MEXAHUKA

2.1 | Kuuemaruka 5 https://m.eds00.ru/SNO2MCWXU

2.2 | lunamuka 7 https://m.edsoo.ru/RML6BX3PU
3aKOHEBI

2.3 | coxpaHeHus B 6 1 1 https://m.edsoo.ru/86NRCXHA7
MEXaHUKE

Hroro no pazgeny 18

Pazgen 3. MOJIEKYJIAAPHAS ®PU3UKA U TEPMOJAUHAMMUKA

OCHOBEI

MOJICKYJIAPHO-

3.1 9 1 https://m.edsoo.ru/HRGVSNOPE

KUHETUUECKOUN
TEOpPUH

O
32 CHOBRI 10 1 https://m.edsoo.ru/HK6KL6RS9
TEPMOMHAMHKHI

ArperarHsle

3.3 5 https://m.edsoo.ru/HSM355JCH

COCTOsIHHUA



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH

BEIIECTBA.
dasoBrie
MePEXOIbI

Hroro no pazgeny

24

Paznea 4. JIEKTPOJINHAMUKA

4.1 | DnekrpocTaTuka 10 1 1 https://m.edsoo.ru/LSRP72QLI
[TocTostHHBIM
AJIEKTPUYECKU I

4.2 | Tok. Toku B 12 1 1 https://m.edsoo.rut/GEWTDQXWW
Pa3ITUYHBIX
cpenax

Hroro no pazneny 22

PesepBHOE Bpems 2

OBUIEE

KOJIMYECTBO

68 4 4

YACOB 110

[TPOI'PAMME

11 KJIACC
HaunmenoBanue KoanuecTBo yacos

Ne JeKkTpoHHbIE (UU(PpoBbHIE)
pa3iejioB U TEM KonTpoabusie | IIpakTnyeckue

n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMPOrpamMmmbl padoTbI padoTbI

Pazpen 1. JIEKTPOANHAMUKA
MarnuTHOe nose.

1.1 | DnekTpoMarHuTHas 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHIYKIHUS

Hroro no pazgeny 11

Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
Mexanuueckue u

2.1 | PIEeKTpOMarHUTHBIC 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHnunyeckue u

2.2 | BIIEKTpOMAarHUTHbIE 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI

2.3 | OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM

Hroro no pazgeny 24

Pazgen 3. OCHOBBI CII

EIIUAJIbHON TEOPUH OTHOCUTEJIbLHOCTH

3.1

OcCHOBBI
crenuaabHoM
TEOpUHU
OTHOCHUTEIHHOCTH

https://m.edsoo.ru/AQUCOVDK?2



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2

Wroro no pazneny

Paznen 4. KBAHTOBAS ®U3UKA

4.1 BHeMeHTBf 6 https://m.edsoo0.1u/SWOVAWQRS
KBAHTOBOM OITHKHU

4.2 | Crpoenue atoma 4 https://m.edsoo.ru/HSBEAOOEA

4.3 | AToMHOE 41p0 5 https://m.eds00.ru/97MCIDZXQ

Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

DJIEMEHTHI

5.1 | actpoHOMUHU U 7 1 https://m.edsoo.ru/3EOD6K XI9
acTpou3uku

Hroro no pazgeny 7

Paszpen 6. OBOBHIAIOLIEE IIOBTOPEHHUE

Oo0o0maromiee
MOBTOPCHHE

6.1

4

https://m.edsoo.ru/O2JEGZCIM

Hroro no pazgeny

PesepBHOE Bpems

OBILEE
KOJIMYECTBO
YACOB T10

I[TPOT'PAMME

68

HOYPOYHOE INTAHUPOBAHHUE

10 KUIACC

Ne

KoanuyecTBo 4acos

n/ | Tema ypoka

Bcer

11 0

KonTpoabu
ble padoThI

IMpakTnyeck
ue padoTsbl

JlaTa
H3y4eH
us

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa
0 NIPUpOJE.
Hayunbie MmeTob1
MO3HAHUS
OKpY>Karollero
MHpa

https://m.edsoo.ru/YXGQSP
MI1P

Ponb u MecTo
¢bu3nku B
(dbopmMHpoBaHUU

2 | coBpeMEeHHOMU
Hay4YHOU KapTHUHBI
MHpa, B
MPAKTUYECKOU

https://m.edsoo.ru/SHSXWF
FVO



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO

NEeATEIbHOCTH
Jroneun

MexaHudeckoe
JIBHKCHHE.
OTHOCHUTENBHOCTD
MeXaHUYECKOTO
JBYKEHHUS.
[Iepememienue,
CKOPOCTb,
YCKOpEHHE

https://m.edsoo.ru/RSOA0VS
X

PaBHOMepHOE
HPSIMOJIMHENHOE
JBUYKEHUE.
Bxomnoit
KOHTPOJIb

https://m.edsoo.ru/L8IPY2JE
Z

PaBHOyCKOpEeHHOE
MIPSAMOJIMHENHOE
JBUYKEHUE

https://m.edsoo.ru/MDIDKJ0
UB

CBoOomHOE
aJicHHeE.
Yckopenue
CcBOOOIHOTO
naJICHUS

https://m.edsoo.ru/MXPLZIX
8]

Kpusosmneiinoe
JBUKCHHUE.
JBr>xeHue
MaTepHaIbHON
TOYKH I10
OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4
DN

[Tpuniun
OTHOCHTEIBLHOCTHU
Tanunes.
HNuepumanbHbie
CHCTEMEBI OTCUETA.
IlepBb1it 3aKk0H
Hrerotona

https://m.eds00.ru/J6QY7N3
WN

Macca tena.
Cua. [TpuHimn
CyNepIo3uIuu
cui. Bropoit
3akoH HproToHa
JUTSt
MaTepUaIbHOMN
TOYKH

https://m.edsoo.ru/BVTNWT
AQH

10

Tpetuii 3akoH
HeroTona s

https://m.edsoo.ru/JYL414U
AN



https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN

MaTCpHaJIbHBIX
TOYCK

11

3aKoH
BCEMHUPHOTO
tarorenus. Cuia
TsokecTH. [lepBas
KOCMHYECKas
CKOPOCTh

https://m.edsoo.ru/D13D593
MU

12

Cuna ynpyrocru.
3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RILVFXE
QD

13

Cuna TpeHus.
Koadpdpumment
TpeHus. Cuia
COIPOTHUBIICHUS
IIPH IBUKEHUHU
TEJa B KUAKOCTU
WJIM Ta3e

https://m.edsoo.ru/UZBUPC
M5M

14

[ToctynarensHoe
Y BpalaTesibHOe
JIBIDKCHHE
a0COIIOTHO
TBEPAOrO TelIA.
MoOMEHT CHUIIBI.
IIneyo cunsl.
YcnoBus
paBHOBeECHs
TBEPJIOTO TeNa

https://m.edsoo.ru/IDOAU40
TS

15

Nmmnynbce
MaTepualbHOU
TOYKH, CUCTEMBI
MarepuanibHbIX
touek. Ummynbe
CUJIBL. 3aKOH
COXpaHEeHUs
HMITYJIbCa.
PeaktuBHOe
JBUKEHUE

https://m.edsoo.ru/M5JQTK
NWC

16

Pa6ota u
MOIIIHOCTD CHJIBI.
Kunernueckas
SHEPrus
MaTepUaIbHOU
Touku. Teopema
00 U3MEHEHNH
KHHETHYECKON
SHEPruu

https://m.edsoo.ru/J1V59L28
B



https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/J1V59L28B

17

IlorenmnuanpHas
SHEprusl.
ITorennuanpHas
JHEprus yrnpyro
nehOpMHPOBAHHO
W NIPY’KHHBI.
IlorenmnuanpHas
SHEprus Teia
BOJIM3U
IIOBEPXHOCTH
3emnu

https://m.edsoo.ru/RNEXJW
4KF

18

IloTeHnmanbHEBIC B
HenmoTeHIINaIbHbIE
cuibl. CBS3b
paboThI
HEMOTEHITNATbHBI
X CHI C
H3MEHECHHEM
MeXaHMYeCKOH
SHEPTUU CUCTEMBI
Ten. 3aK0H
COXpaHEHUS
MEXaHHYeCKOM
SHEpPrun

https://m.edsoo.ru/DA3QVT
0XQ

19

JlaGopaTopHas
pabota
«HccnenoBanne
CBSI3U PaOOTHI
CHJIBI C
M3MEHEHUEM
MEXaHHYECKOI
JHEPTUU Tella Ha
npuMepe
pacTsbKeHust
PE3UHOBOTO
KTyTay

https://m.edsoo.ru/W1R4R88

uG

20

KonTponbHas
paboTa 1o Teme
«Kunemaruxka.
JnHamuka.
3aKOHBI
COXPaHEHUS B
MEXAHUKE»

https://m.edsoo.rut/LNM6EK
6YY

21

OcHOBHEIC
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM

https://m.edsoo0.ru/OEY9VY
U2B



https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B

TEOPUH.
bpoyHoBckoe
JIBUKEHUE.

Huddysus

22

Xapakrep
JIBIDKCHUS U
B3aNMOJACHCTBUSA
YacTHI] BEIIEeCTBA.
Mogenu cTpoeHus
ra3oB, KUAKOCTEH
U TBEPABIX TEN

https://m.edsoo.ru/AUV2ZD
R3X

23

Macca mouiexy.
KommuectBo
BEIIECTBA.
IlocTosnHas
ABoraapo

https://m.edsoo.ru/FL1BAQ
D13

24

TemnoBoe
paBHOBECHE.
Temmneparypa u e€
HU3MEpEHUe.
IlIxama
TeMIiepaTyp
Ilenbcus

https://m.edsoo.ru/WPNY6Q
A8Z

25

WneanvHelii ras B
MKT. OcHoBHOE
ypaBHenue MKT

https://m.edsoo.ru/UKJFVSB
70

26

AOconoTHas
TeMIiepaTypa Kak
Mepa cpeHen
KHHETHYECKOMN
SHEPruu
JBUKEHUS
MOJICKY!I.
YpaBHeHue
Menneneena-
Knaneiipona

https://m.edsoo.ru/BXUDVD
G2F

27

3akoH JlampTOHA.
T"a30BBIC 3aKOHEBI

https://m.edsoo.ru/Y3WB661
3A

28

JlabopartopHas
pabora
«HccnenoBanue
3aBHCHUMOCTH
MEXTY
napameTpamu
COCTOSIHUS
Pa3peKEHHOTO
ra3a»

https://m.edsoo.ru/35DBLKT
96



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/35DBLKT96

29

Hsonpoueccel B
UJeanbHOM rase u
uX rpapuveckoe
IIPE/ICTaBICHNUE

https://m.edso00.ru/OZJ3KZN
J5

30

BnytpeHHss
SHEprus
TEPMOJIMHAMHYECK
OH CUCTEMBI U
CrocoObI e
W3MEHEHUSI.
KonuuectBo
TEIJIOTHl U
pabora.
BnytpeHHss
SHEprus
OJTHOATOMHOTO
UJIeaIbHOTO Ta3a

https://m.eds00.ru/9JQITVXI
8

31 Bungwr https://m.edsoo.ru/36JJI20W
TeIIonepeayn 9
Y nenpHas
TEITIOEMKOCTD
BEIIIECTBA.
1 Komunuecto https://m.edsoo.ru/5K3Y4HS8

TETUIOTHI TIPH
TeTuIonepeaaye.
AnmabaTHBIN
poIecc

6L

33

[TepBoIii 3ak0H
TCPMOANHAMUKHU U
€ro MpUMEHEHUE K
u3oIpoleccam

https://m.edso0o0.ru/2H06R3G
A

34

Heob6parumocts
MIPOIIECCOB B
npupoje. Bropon
3aKOH
TEPMOTMHAMUKHA

https://m.edsoo.ru/S85LWDF
T8

35

[TpuHIMI
neiictust u KIT{
TETJIOBOM
MaIlAHBI

https://m.edsoo.ru/DLCDEA
AUC

36

Hwuxn Kapuo u ero
KIIAI.
[IpomexxyTouHBIN
KOHTPOJIb

https://m.edsoo.ru/4XPSAQ0V
™



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M

37

DKOJIOTHYECKUE
poOIEMBI
TEIJIOIHEPTEeTUKU

https://m.edsoo.ru/P07ZMY
MSI

38

O0o0marommii
YpOK
«MounekynspHas
¢usuka. OCHOBBI
TEPMOAMHAMUKID)

https://m.edsoo.ru/9EKZ0DD
wp

39

KoHnTponbHas
pabora 1o Teme
«MonekynspHas
¢usuka. OCHOBBI
TEPMOAMHAMUKID)

https://m.edsoo.ru/RCARYE
6ZX

40

ITapoob6pazoBanue
Y KOHJICHCAITHSI.
Hcnapenue n
KUTICHHE

https://m.edso00.ru/X480Q078
EE

41

AOconrorHasa u
OTHOCHTEIbHAS
BJIAKHOCTh
BO3/yXa.
Hacpiennsriii nap

https://m.edsoo.ru/98HVAEB
MM

42

TBépnoe Teno.
Kpucrannueckue
1 amop(HBIE Tena.
AHu30TpOnus
CBOICTB
KpPHUCTAIIJIOB.
Kunkue
KPUCTAJUTBIL.
CoBpeMeHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLM
ZNK

IImaBnenue u

KpUCTAJUTH3AIUA.

VY nennHasa https://m.eds00.ru/OX117G6
43

TeIIoTa MR

IJIaBJICHUA.

Cyb6numarus

YpaBHeHue

https://m.edsoo.ru/OJUXGN2

44 | Tem10BOro 1

OaylaHca —

DneKkTpu3aus

TeJl. https://m.edso00.ru/QJ2S7TWS
45 .

DIeKTPUYCCKHIA BM

3apsi. [IBa Buna



https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM

QJICKTPHUYICCKUX
3apsA10B

46

[IpoBoaHUKH,
TUDJICKTPUKU U
MOTYTIPOBOAHUKHU.
3aKoH
COXpaHEHUs
3JIEKTPUYECKOTO
3apsia

https://m.edsoo.ru/F3YVPQ
UYH

47

BsaumogeiictBue
3apsa0B. 3aKOH
Kyiona.
Toueunbli
JJIEKTPUYECKU I
3apsn

https://m.edsoo.ru/5SU3BUOT
HH

48

Hanpsxénnocts
3JIEKTPUYECKOTO
nionst. [IpuHImn
CyNEpIIO3ULUU
INEKTPUYECKUX
nonen. JInann
HaNPsHKEHHOCTH

https://m.edsoo.ru/9IKAWD?2
V6

49

Pabora cun
3JIEKTPOCTATUYECK
Oro IIO0JIS.
ITorenmuan.
Paznocth
MOTEHIINAIOB

https://m.edsoo.ru/VOPD9A
SLF

50

[IpoBoHUKY U
JTUDJICKTPUKH B
3JIEKTPOCTATUYECK
OM IIOJIE.
Jwusnexrpudeckas
MIPOHUIIAEMOCTD

https://m.edsoo.ru/12P2S312
Z

51

OneKTPOEMKOCTD.
Konpaencarop

https://m.edsoo.ru/BIUPRDS
2W

52

DNEeKTPOEMKOCTD
MIJIOCKOTO
KOHJIEHCaTopa.
DHeprus
3apSKEHHOTO
KOHJIEHCaTopa

https://m.edsoo.ru/XPUKP82
V8

53

JlaboparopHas
pabora
"U3mepenne

https://m.edsoo.ru/PBGM4F8
45



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845

3JIEKTPOEMKOCTH
KoHieHcaTopa"

54

[Tpuniun
JIEUCTBUSA U
MIPUMEHEHUE
KOHJICHCAaTOpOB,
KOIMUPOBAIBLHOTO
amnmapara,
CTPYHHOTO
MpUHTEpA.
DnekTpocTaThuyec
Kas 3aluTa.
3azemiieHue
3JEKTPONpUOOPOB

https://m.edsoo.ru/H3Q9PNH
YY

55

DnexTpuuecKui
TOK, YCJIOBHUS €T0
CYIIIECTBOBAHHUSI.
IlocTOSIHHBIM TOK.
Cwuita Toka.
Hanpsxenne.
ConpoTusieHue.
3axon OMa s
ydJacTka Ienu

https://m.edsoo.ru/D6Y72A4
B7

56

TlocnenoBaTensHO
€, MapaJljIeNIbHOE,
CMELIaHHOe
COEIMHEHHE
IIPOBOJTHUKOB.
JlabopartopHas
pabora
«3yuenue
CMELIaHHOTO
COEIMHEHUS
PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UP
UR

57

Pabora u
MOIITHOCTD
AJIEKTPUIECKOTO
TOKa. 3aKOH
J[xoyns-Jlenna

https://m.edsoo.ru/LESHA2A
M

58

3axon Oma ans
MTOJTHOU
(3aMKHYTOM)
3JIEKTPUYECKOMN
uenu. Kopotkoe
3aMbIKaHUE.
JlaGoparopHas
pabora

0.5

https://m.edsoo.ru/YNSBF7P
BS



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS

«M3mepenne D/1C
MCTOYHHKA TOKA
€ro BHyTPEHHETO
COIIPOTHBIICHUS»

59

Pe3epBHbIii ypoK.
KonTponbHas
pabora 1o Teme
"DJeKTpoIMHAMU
ka"/
Bceepoccuiickas
MpOBEpOYHas
pabora

https://m.edsoo.ru/MFM6EIE
5X

60

O06o00maromui
YPOK
«INEKTPOIMHAMHU
Ka» /
Bceepoccuiickas
MIPOBEpOYHAs
pabora

https://m.edsoo.ru/P86 MDY 0
7H

61

DNeKTpOHHAas
MIPOBOAMMOCTD
TBEPABIX
METAaIJIOB.
3aBUCUMOCTH
COMPOTHUBIICHUS
METaJIJIOB OT
TEeMIEpPaTyphl.
CBepxnpoBoIUMO
CTh

https://m.edsoo.ru/WMNNB
QL9H

62

DNEeKTpUYECKUN
TOK B BaKyyMe.
CaoiicTBa
AIEKTPOHHBIX
MTy4YKOB

https://m.edsoo.ru/4CCYCJ7
85

63

[TomynpoBoAHUKH,
HX COOCTBEHHAS U
pUMecHast
MIPOBOJUMOCTb.
CaoiicTBa p—n-
nepexona.
[TonynpoBOAHUKO
BbIe TPHOOPHI

https://m.edsoo.ru/S55A1DQ
UR

64

DNEeKTPUYECKUN
TOK B pacTBOpax u
pacriaBax
AJIEKTPOJIUTOB.
DNEKTPOTUTHYECK

https:/m.edsoo.ru/QUOQUW
Vo1



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91

ast AUCCOLUALIMS.
DIIEKTPOJIN3

65

DIIEKTPUIYECKUIN
TOK B rasax.
CaMOCTOSTEIbHBI
Hu
HECAMOCTOSTEIIbH
BII pas3psa.
Momnuwus. [1na3zma

https://m.edsoo.ru/2VX2KLF
QA

66

DJIEKTPUYECKUE
puOOpHI U
YCTPOMCTBA U UX
MIPaKTUIECKOe
MIpUMEHEHHE.
IIpaBuna TeXHUKU
0e30macHOCTH

https://m.edsoo.ru/KJA02KU
P5

67

KoHnTponbHas
pabora o Teme
«IEeKTpOoCTaTUKA.
[TocTostHHBIM
JJIEKTPUYECKUI
TOK. TOKH B
Ppa3IMYHBIX
cpenax»
(uTOrOBBII
KOHTPJTb)

https://m.edsoo.ru/PASKIG
WP4

68

O6o6maromuit
ypok 1o TeMam 10
KJj1acca

https://m.edsoo.ru/HLOAT6S
NU

OBILEEE
KOJIMUECTBO
YACOB IO
[TIPOTPAMME

68

11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoJubHbie
padoTbI

IIpakTnyeckue
padoTsl

Hara DJIeKTPOHHbIE
u3yueHus | uu¢poBbie odpa3oBarel

ITocTosiHHBIC
MardMThl 1 UX
B3aNMOJICHCTBHE.
MaruutHoe noije.

Bektop MarHutHOM

MHAYKIUA. JInanmn

https://m.edsoo.ru/4DMOY1J



https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/4DM0YIJN6

MarHATHOM
WHIYKIUU

MarauTHoOe I10JIe
MIPOBOJIHUKA C TOKOM.
OmneiT Dpcrena.
B3aumoneiictBue
MIPOBOJTHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47]

JlaboparopHas
pabota «M3yueHue
MAardmuTHOI' O I10JIA
KaTYIIKH C TOKOM»

https://m.edsoo.ru/HGHXLN

[eiicTBue
MarHUTHOTO TOJIS Ha
ITPOBOIHHUK C TOKOM.
Cuta Amniepa.
JlaGoparopHas
pabora
«HccnenoBanue
NEUCTBUA
MTOCTOSTHHOTO
MarHuTa Ha PaMKy C
TOKOM»

https://m.edsoo.ru/UVHDISI

JeiicTtBue
MarduTHOTO MOJIA Ha
JIBIDKYITYIOCS
3apsSHKEHHYIO
yactuily. Cuna
Jlopenma. Pabota
cuibl JIopeHna

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

DJIeKTpOMarHuTHas
unaykius. [Torok
BEKTOpa MarHUTHOM
unaykuuu. 9J1C
WHAYKIUU. 3aKOH
3JIEKTPOMAarHUTHOMU
unaykuuu Gapanes

https://m.edsoo.ru/VA26C9C

JlaboparopHas
pabora
«HccaenoBanue
SIBJICHHSI
AJIEKTPOMArHUTHOM
WHTYKITHFD

https://m.edsoo.ru/XZS5MQ

NHIyKTUBHOCTB.
SIBnenue
camonnaykuu. 3/1C
CaMOMHIYKITUH.

https://m.edsoo.ru/EOTONS 2



https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA

9Hepr1/151 MAaramTHOI'O
IMOJIA KaTYIIKHU C
TOKOM.
QHCKTpOMaI‘HI/ITHOC
I10JIC

Texnanueckue
YCTPOMCTBA U UX
MIpUMEHEHUE:
MOCTOSIHHBIE
MAarHMThl,
AIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIIb,
YCKOPHUTENH
3JIEMEHTapHbBIX
YaCTHIIL,
WHIYKIIMOHHAS TI€Yh

https://m.edsoo.ru/UWNLFA

10

O06o0maromuii ypok
«MaruuTHoe mojJie.
DJeKTpOMarHuTHas
WHTY KA

https://m.edsoo.ru/COB05BG

11

KonTponbhas padota
1o teMe «MaruuTHoe
noue.
DJIeKTpOMarHuTHas
WHTYKIIFSD)

https://m.edso0.ru/8X637EL!

12

CB00OOHBIE
MEXaHHYECKHUE
KoJIeOaHus.
I'apmonunueckue
KoJIeOaHus.
YpaBHeHne
TapMOHUYECKHUX
KOoJIEOaHUH.
[IpeBpaienne
SHEPTUU

https://m.edsoo0.ru/9Y6GY W

13

JlaGoparopHas
pabora
«Hccnenosanue
3aBUCHUMOCTH
neproja Majblx
KoJIeOaHmii rpy3a Ha
HUTH OT JUTUHBI HUTU
U Macchl Tpy3a»

https://m.edsoo.ru/DPZ8KR¢

14

KonebarenpHublii
KOHTYp. CBOOOAHBIC
9JIEKTPOMArHUTHBIC
KoJIeOaHus B

https://m.edsoo.ru/H6JCOSB



https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD

HJICaTbHOM
KoJIeOaTeIbHOM
KOHTYpe. AHajorus
MEX Ty
MEXaHUYECKUMU U

SJICKTPOMAarHuTHBIMU

KOJIEOAHUSMU

15

®opmyna Tomcona.
3aK0H COXpaHCHUS
SHEPTUU B
HJICaTLHOM
KoJIeOaTEIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD

16

IIpencraBnenue o
3aTyXaroIuX
KOJIEOaHUSIX.
BeIHyX/1€eHHBIE
MEXaHUYECKUE
KoJIe0aHusl.
Pe3onanc.
BrinyxneHHbIE
JJIEKTPOMAarHUTHBIE
Kosie0aHus

https://m.edsoo.ru/FMBDWI

17

IlepeMeHHBIN TOK.
CunHycoujanbHbIN
TIEPEMEHHBIN TOK.
MontHocTb
MEPEMEHHOT0 TOKa.
AMIUIUTYJHOE U
JIEACTBYIOIIIEE
3HAYCHUE CHIIBI TOKA
Y HanpsHKEHUS

https://m.edsoo.ru/VDEY XR

18

Tpancdopmatop.
[TpoussoacTso,
nepegada u
notrpedieHue
AJIEKTPUYECKOMN
SHEPTUU

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

19

YerpoicTBo U
MIPAKTUYECKOE
MIPUMEHEHHUE
AJIEKTPUYECKOTO
3BOHKA, T€HEpPATOpa
MEPEMEHHOT0 TOKA,
JINHHAN
AJIEKTpoIepesady

https://m.eds00.ru/93Z12 W4



https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ

20

DKoJIOruYecKue
PUCKH TIPH
MIPOU3BOJICTBE
AIEKTPOIHEPTUH.
Kynberypa
HCIOJIL30BaHUS
3JIEKTPOIHEPIUU B
IIOBCEIHEBHOMN KU3HU

https://m.edsoo0.ru/3DUNYK

21

Mexanuueckue
BOJIHBI, YCIIOBUSI
pacnpocTpaHeHUsl.
ITepuona. CkopocThb
pacrpocTpaHeHus u
JUTHA BOJIHBI.
[Tonepeunsie
MIPOJI0JIbHBIC BOJTHBI

https://m.edsoo.ru/W2XBOR



https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ

22 https://m.edso00.1u/Z827Q6V

3Byk. CkopocTh 3ByKa. [ poMKOCTh 1

3Byka. Beicora Tona. TemOp 3ByKa



https://m.edsoo.ru/Z827Q6V7O

23

BHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBoiicTBa U ckopoctsk. [lkama
AJIIEKTPOMATrHUTHBIX BOJH

https://m.edsoo.ru/SWB57C(

24

[IpuHUUIIBI paIUOCBA3U U TEIECBUACHHUS.
Pa3BuTue cpeacTB CB3M.
Pagunonokamust

https://m.edsoo.ru/2WQTSL

25

KonTponbHast padora «Konebanus u
BOJIHBDY

https://m.edsoo.ru/THURONS

26

IIpsimosMHEHOE pacipoCcTpaHEHUe
CBETa B OAHOPOJHOM cpeae. ToueuHbii
HMCTOYHUK cBeTa. JIyu cBera

https://m.edsoo.ru/HUF74NI

27

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [locTpoenne n3o0paxeHuii B
TUTOCKOM 3epKalie

https://m.edsoo.ru/IMBKQM

28

[Ipenomnenue ceera. [lonHoe
BHYTpeHHEE oTpakeHue. [IpeaenbHbii
YTOJI IOJIHOT'O BHYTPEHHETO OTPAKEHUS

https://m.edsoo0.ru/V49RIST]

29

JlaboparopHas pabora «3mepenue
MOKa3aTelis MPEIOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1]

30

JIunssl. [Toctpoenue n3o0paxxeHuil B
nuH3e. Popmylia TOHKOM JIMH3HI.
YBenu4yeHue JuH3bI

https://m.edsoo.ru/W2MMS¢

31

JlabopaTtopHas pabora «VccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)

https://m.edsoo0.ru/Q1ZCMW]

32

Hucniepcust cBera. CloKHBIA COCTaB
Oenoro ceera. LIper. JlJabopaTopHas
pabora «Habmoaenne nucrnepcun
CBETa»

https://m.edsoo.ru/K9OW VK

33

Wuarepdepennus ceera. Judpakmaus
ceta. JludpakironHas pemeTka

https://m.edsoo.ru/C8LCRSE

34

IlonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuszanus ceera

https://m.eds00.ru/Q2118XY

35

OnTtuyeckrie MpUOOPHI U YCTPOICTBA U
YCJIOBHS MX 0€3011aCHOTO MTPUMEHEHUS

https://m.edsoo.ru/M5127JY

36

I'paHu1IBI IPUMEHUMOCTH
KJIacCU4YeCKOM MexaHuKH. [locTyarel
CHelUanbHON TEOPUU OTHOCUTEIBHOCTH

https://m.edsoo.ru/P8GBIF]J!

37

OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameyieHre BpEMEHH U COKpAICHUE
JUTHHEI

https://m.edsoo.ru/OVLMCN



https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2

38

OHeprus U UMITyJIbC PEISITUBUCTCKOMN
gacTulbl. CBSI3b MacChl C SJHEPTUEN U
MMITYJIbCOM. DHEPIusl OKOs

https://m.eds00.ru/190ZY 4BI

39

KonrponbHas padora «OnTHKa.
OCHOBBI CIENUATIBHON TEOPUH
OTHOCHUTEIIBHOCTH»

https://m.edsoo.ru/L8689JPL

40

®otounbl. opmyna [Tnanka. Dueprus u
UMIyJbC (OTOHA

https://m.edsoo.ru/ZL6P16L.

41

OTkpBITHE U HCCIEI0BAaHUE
dotoaddekra. OnbiTer A. I'. CTomerona

https://m.edsoo.ru/PGL5 XX

42

3akoHb! poro3ddekra. YpaBHeHue
DitHmreitHa st Gotodrddekra.
«KpacHnas rpanuna» porodrddexra

https://m.edsoo.ru/YLCK77(

43

Jasnenue cBera. OnbiTe [1. H.
JleOeneBa. XUMHUUECKOE A€ICTBUE CBETA

https://m.edso0o0.ru/EGO6Z2Q

44

TexHu4eckue ycTpoucrsa u
MPAKTHYECKOE IPUMEHEHHE:
doTorieMeHT, POTONATIHK, COTHEUHAS
Oarapesi, CBeTO/INO]

https://m.edsoo.ru/UFQDRS!

45

Pemenne 3aaa4 110 TEMC «DNEMEHTBI
KBAHTOBOM OIITHKI)

https://m.edsoo.ru/ZE73A67]

46

Monens atoma Tomcona. OOBITE
Pesepdopaa mo paccesHUIO G-4aCTHIL.
[InanerapHas Mozaesb aToma

https://m.edsoo.ru/FIC11POE

47

IToctynate!r bopa

https://m.edsoo.ru/6X7GFHZ

48

W3nydenue u nornomeHue GoToHOB
IIPY [IEPEXO/I€ aTOMA C OJJTHOTO YPOBHS
SHEpPruu Ha JIpyroi. Buasl ciekTpoB

https://m.edsoo.ru/NNSBHZ

49

BomnHoBEblIe cBoiicTBa yacTull. BoIHEI fe
bpoiis. KopnyckynsipHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
W3JTy4YeHHUE

https://m.edsoo.ru/J710TLF(

50

OTKpBITHE PaANOAKTUBHOCTH. OTIBITHI
Pesepdopaa o onpenenennio cocraBa
PaarOaKTHBHOTO U3TTYYCHUA

https://m.edsoo.ru/TSJFUU3

51

CsoiicTBa anbda-, 6era-, ramma-
u3jTydeHus. BiusHue paanoakTHBHOCTH
Ha JK1UBLIC OpFaHI/ISMI)I

https://m.edsoo.ru/UOIRQS(

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oTombl. Anbha-pacma.

https://m.edsoo.ru/H2XIHO(



https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E

DONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['amMa-usiydenue

53

OHeprust CBsI3u HYKJIOHOB B sIJIpE.
SnepHble peakuuu. SlnepHelil peakTop.
[TpoGnembl, TepCIEKTHBEI,
JKOJIOTUYECKUE aCIEKTHI SACPHOU
DHEPreTUKU

https://m.edsoo.ru/CFJYJSSI

54

DJieMeHTapHble YacTulbl. OTKpBITHE
MO3UTPOHA. METO bl HAOTIOICHUS 1
PETUCTpALNH 3JIEMEHTAPHBIX YaCTHII.
Kpyrusbiii cton «DyHnameHTanbHbIe
B3auMoOJIelcTBUA. ENUHCTBO
(u3nYeCKO KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U4

55

Dranel PasBUTHUA aCTPOHOMHHU.
IIpuknagHOe U MUPOBO33PEHUYECKOE
3HaYCHHME aCTPOHOMMHU. Bun 3BE€31HOTO
Heba. Co3Bes3nus, sipKue 3BE3/bl,
IUTAHETHI, UX BUAUMOE JIBUJKEHUE.
Conneunas cucrema

https://m.edsoo.ru/5PXS2I9\

56

Comnuie. ConHeu”as akTUBHOCTb.
Hctounuk sneprun CosHLa U 3BE3]T

https://m.edsoo.ru/1JZR54J A

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPHUCTUKH.
3BE3 MBI I1aBHOM ITOCIIEA0BATECIBHOCTH.
BnyTpennee crpoenue 3BE31.
CoBpeMEHHbIE MPEJICTABICHUS O
MPOUCXOKACHUH U 3BoJonu ColtHIa
" 3BE3N

https://m.eds00.ru/GGD3W7

58

Muneunsiii Ilyte — Hama ['anaktuka.
IHonmoxenue u aBrxenue CoyHIla B
l"amaktuke. I'anaktuku. YEpHbIE BIPHI
B s1Jpax raJakTHK

https://m.edsoo.ru/L2U4S1H

59

Bcenennas. Pa3beranue ranakTuk.
Teopust bosbiioro B3psiBa. PenukroBoe
n3IydyeHue. MeraranakTuka

https://m.edso0.ru/9IWRLVY

60

Hepemennsie mpoOaeMbl aCTPOHOMHH

https://m.edsoo.ru/LJHNL2M

61

KonTtposbHas pabora « D1eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

https://m.edsoo.ru/TXTTCT¢

62

O6o6matomuii ypok. Pons ¢pusuku u
ACTPOHOMHHU B YKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMATLHON 1
ITUYECKOH cdepax NesTeTbHOCTH
YeJI0BeKa

https://m.edsoo.ru/WNJSCRC



https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD

63

O6o06maromuii ypok. Pons u mecto
(U3UKU ¥ ACTPOHOMHH B COBPEMEHHOM
HAYYHOUH KapTHHE MUpa

https://m.edsoo.ru/2PFPB28]I

64

O6o6maromuii ypok. Pons dpuznueckoii
TeopuH B (POPMHUPOBAHUH
MPEJICTABJICHUN O PU3NICCKON KapTHHE
Mupa

https://m.eds00.ru/Y29SVPC

65

O6o6maromuit ypok. Mecto
($U3UYECKON KapTHHBI MHUpa B 001IeM
PSy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTaBICHUN O IPUPO/IE

https://m.edsoo.ru/LKNUIK]I

66

PesepBHbI ypok. MarauTtHoe nose.
DNEKTpOMarHuTHasE HHAYKLHS

https://m.edsoo.ru/EVMFIQ

67

PesepBHbIii ypok. Ontuka. OCHOBBI
CHEIMaIbHON TEOPUH OTHOCUTEIbHOCTH

https://m.edsoo.ru/ESABJRK

68

Pesepnniii ypok. KBantoBas (usuka.

DneMeHTBl aCTPOHOMUU M aCTPOPHU3UKU

https://m.edsoo.ru/RARQLV

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

68 4 7

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBHOM MIPOI'PAMMOBI

10 KUIACC

Kon

NPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha MpUMEpax pojib U MecTo (u3MKu B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4yHOM KApTHUHBI MHpa, B Pa3BUTUH COBPEMEHHON TEXHUKH H

TEXHOJIOTMH, B IPAKTUYECKON I€ATEIbHOCTH JIFOAEH

10.2

Y4YuTHIBaThH r'paHHUIIbI IIPUMCHCHU A HU3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOJICNICH:
MaTcpHualibHas TOYKa, MHEpLHUAIbHAsA CUCTCMaA OTC‘léTa, a0COJIFOTHO TBép)lOG TCI0,
HACaIbHbBIN raiz; Moacjiin CTpOCHHUA Ia3oB, JKMIKOCTEH U TBép,[[LIX TECII, TOYCUYHBIN

SHCKTpI/I‘IeCKI/Iﬁ 3apAad — Ipy pCIICHUH (l)I/I3I/I‘ICCKI/IX 3aga4d

10.3

Pacno3naBath (u3mueckue sBiIEHUS (MIPOLECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHUKHU, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BELIECTBA U
JJIEKTPOJMHAMUKU: PAaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJMHEUHOE
JBUKEHHE, CBOOOJHOE MaJCHUE TeJ, IBUKEHHE IO OKPYXHOCTH, HHEpIHS,

B3auMoielicTBre Tel; nuddy3us, OpOyHOBCKOE IBHIKEHUE, CTPOSHUE KHJIKOCTEH



https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

u TBEPABIX TeJN, M3MEHEHHe OoOBbEMa Teln MpU HarpeBaHuU (OXJAXKACHUM),
TEIIOBOE PaBHOBECHE, UCHIAPEHUE, KOHAEHCAIMs, IUIaBJIeHNEe, KPUCTAIUIM3aIHs,
KHUIIEHHE, BIAXXHOCTh BO3/1yXa, MOBBIILICHUE JaBJICHUS ra3a Ipy ero HarpeBaHuu B
3aKpBITOM COCY[IE, CBA3b MEXJy IIapaMeTpaMH COCTOSTHHS ra3a B U30IPOLECCAX;

QJICKTpU3anus TCI, BSaHMOHeﬁCTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBMKCHHME, HCIONB3Ys (pU3MUecKHe BEIUYHHBL:
KOOpJAMHATA, IIyTh, IEPEMEILECHHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIla,
HMITYJIbC T€Jla, KUHETUYECKasl YHEPrUsl, IOTCHIUAIbHAs JHEPIUs, MEXaHU4YeCKas
paboTa, MexaHMUYECKass MOIIHOCTb, IPH OINUCAHUM TPABUIBHO TPAKTOBAThH
(Gu3MYEeCKUil CMBICI HCIIOJIb3YEMbIX BEIUYMH, X O003HAUYEHUS U EAMHULBL,
HaXoauTh (OPMYJIbI, CBS3BIBAOIINE JTAHHYIO (PU3MUYECKYIO BEJIHMUUHY C JPYTUMHU

BCIMYMHaMU

10.5

OnuchiBaTh H3y4YEHHBIE TETIOBBIC CBOMCTBA TEJI M TETNIOBBIC SIBICHHS, HCTIONB3Y S
(dbu3uyecKre BEIMYMHBI: JaBJICHUE Tra3a, TEMIIepaTypa, CPeaHssl KUHETHYECKas
SHEPTHSl XAaOTHUYECKOTO JBHXEHUS MOJEKYJ, CpEIHEKBaJpaTHYHAas CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsIS DJHEprus, paboTa rasa,
KO3(POUIIUEHT TMOJE3HOTO JEWCTBUS TEIUIOBOTO [BHUTATENS; MPH OMUCAHUU
MPaBUJIBHO TPAKTOBATh (U3UUYECKUH CMBICT MCIOJIb3YEMbIX BEIUYHH, HX
o00O3HAaYeHUsT M EeJUHUIBL, HAXOJUTh (OPMYIIbI, CBA3BIBAIOLIUE JIAHHYIO

(bu3MYECKyI0 BEIMYHUHY C APYTUMH BEJIMYUHAM

10.6

OnucelBaTh M3y4YEHHBIE 3JIEKTPUUECKUE CBOMCTBA BELIECTBA M AJIEKTPUYECKHE
ABJICHUS (IIPOLIECCHI), UCTIONB3YS (PU3NYECKUE BEIMYMHBIL: HJICKTPUUYECKUN 3apsij,
3JIEKTPUYECKOE I10JI€, HAIPSHKEHHOCTD 11071, IIOTEHLIMAJI, Pa3HOCTh ITOTEHIMAJIOB;
IpU OINUCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI MCIOIb3YyEeMbIX
BEIMYUH, MX O0003HAUEHUS W EJUHMIIbI, YKa3bIBaThb (OPMYJbI, CBS3bIBAIOIINE

TAHHYI0 (PU3HUECKYIO BEIMYUHY C IPYTUMHU BEIMUUHAMU

10.7

aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SABJICHUS, UCIIOJIb3YS PU3NYECKHE 3aKOHBI
Y NIPUHLHUIBL 3aKOH BceMupHoro Tsarorenus, I, II m III 3akonsr HeroTOHA, 3aK0H
COXPAaHEHHUS MEXaHMYECKOW SHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa, MPUHIUI
CYNEPHO3UINN CHJI, IPUHUUI DPABHONPABHUS HHEPIUAIBHBIX CHUCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b
CpenHeld KMHETHYECKOM SHEPTUU TETUIOBOTO JBMIKEHUS MOJIEKYJ C aOCOFOTHOM
TEMIIEpaTypoOi, IEpBbIA  3aKOH  TEPMOAMHAMHUKHM; 3aKOH  COXPAHEHMS
JJIEKTPUYECKOro 3apsifa, 3akoH KyloHa; mpu 3TOM pas3auyaTh CIOBECHYIO
(hOpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BbIpaKEHUE U YCIOBUSA (TpaHMIIbI,

00J1aCTH) MPUMEHHUMOCTH




10.8

OOBACHATH OCHOBHBIE MPHUHIMIIBI ACUCTBUS MAaIUH, TPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3nuyaTh yCIOBUS UX OE30MAaCHOTO HUCIIOJIb30BAHMS B MIOBCEIHEBHOM

KHU3HU

10.9

BBIOMHATE SKCIEPUMEHTHI 110 UCCIEA0BAHUIO (PHU3UUECKUX SBJICHHUI U MPOLIECCOB
C UCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUI; TPU 3TOM (HOPMYIUPOBATH
npolGieMy (3a7auy) U TUMIOTE3Y Yy4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3

IpCATIOKCHHOTO 060py110BaH1/151, MMPOBOAUTD OIIBIT U (I)OpMy.III/IpOBaTL BBIBOAbI

10.10

OCYHIGCTBHSITB MPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I31/I‘—I€CKI/IX BCJIMYMH; IIPpU 3TOM
BBI6I/IpaTI) OINTHUMAaJbHEINA c10CO0 HU3MCPCHUA U UCIIOJIB30BAaTh N3BCCTHBIC MCTOIBI

OIIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBath 3aBUCUMOCTH MEXKTy (PU3NUECKMMH BETMYMHAMHE C UCTIOB30BaHUEM
NpSMBIX M3MEPEHUN; TpPH STOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHpPOBATh
pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUIE TaONIUIl U

Fpa(bI/IKOB, ACJIaTb BBIBOJBLI ITO pE3yJIbTaTaM UCCIICIOBAHUA

10.12

CobmomaTh mpaBuiia O€30MACHOTO Tpyda MNpU MPOBEACHUM HCCIEAOBAHUN B
paMKax ydeOHOro »JKCIEPUMEHTa, Y4eOHO-HCCIIEHOBATEILCKOW U IPOEKTHOMH
NESTEIHbHOCTH C UCIOJIb30BAHUEM H3MEPUTEIBbHBIX YCTPONCTB U J1aOOpaTOpPHOTO

o0opyI0BaHUS

10.13

Pemarp pacu€rHble 3aia4un ¢ SBHO 33JaHHON (PU3MUECKON MOMAENbIO, UCIOIb3Ys
(bu3nuecKre 3aKOHbI U MPUHIIMIIBI; HA OCHOBE aHallu3a YCIIOBUS 3a/1a4H BIOUPATh
(Gbu3NUeCKyl0 MOJeNb, BBIICHATh (U3MUEeCKHe BETUYMHBI U (HOpMyIbI,
HeoOXoauMbIe Ui €€ pElIeHHs], TPOBOIUTh PACUETHl U OIICHMBATh PEATbHOCTH

MOJIYUCHHOT'O 3HAYCHUSA (1)I/I3I/I‘ICCKOI>'I BCIIMYHHBI

10.14

Pemiate KkauecTBEHHBIE 3aJaud: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUHUBYIO
LIETIOYKY PACCYXICHUN C OMOpOM Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M

(busnueckue IBICHUS

10.15

Hcnonp3oBaTe mpu pemieHny y4eOHBIX 3a/lad COBPEMEHHBbIE MH(OpPMAIOHHBIE
TEXHOJIOTHH Ui TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAIIMN U TPEACTABICHUS
y4eOHOH ¥ HAy4YHO-MOMYJISpHON uWHGOpMAIMU, TOJYYEHHOW W3 pa3IMYHBIX

HCTOYHUKOB; KPUTHYCCKH aHAJIU3UPOBATH IMOJTYYaCMYIO I/IH(i)OpMaI_II/IIO

10.16

[IpuBoAMTE TpUMEpHI BKJIa/Ja POCCUHCKUX W 3apyOekKHBIX YUYEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOLIECCOB OKPYIKAIOLIETO MHpa, B pa3BUTHE

TEXHUKU U TEXHOJIOTUH

10.17

Hcnonp30BaTe TeopeTHdeckne 3HaHUS 1O (U3MKE B MOBCETHEBHOW >KU3HU IS
obecrieueHuss OE30MAaCHOCTH TMPH OOpalIeHHH ¢ TPUOOpaMU M TEXHUYECKUMHU
YCTPONCTBAMH, JUTSI COXPAHEHHS 3I0POBbSI U COOIIIOJICHHSI HOPM KOJIOTUYECKOTO

MOBEJICHUS B OKPY KAIOIICH cpese




10.18

PaGorare B Trpynme ¢ BBIMOJHEHHEM PA3JIMYHBIX COIMATBHBIX POJICH,
MJIAHUPOBATh PabOTy TPYMIbI, PalMOHAIBHO pacHpeiessiTh OOS3aHHOCTH H
IUITAHWUPOBATH JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aI6eKBATHO OLICHUBATh

BKJIQJl K&YKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE pacCcMaTpruBaeM ol mpooieMbl

11 KJIACC

Kon
MpoBepsAEeMOro
pe3yjabrara

IIpoBepsieMble NpeAMeTHBbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
00pa30BaTeJILHON MPOrPaMMbI CpeiHero o01ero o0pasoBaHus

JIeMOHCTpUpOBaTh Ha MpuUMepax poidb U MecTo (QU3MKU B (OPMHUPOBAHUU
COBPEMEHHOW HayyHOM KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTHUYECKON JESATEIbHOCTH JIOJIEH, LEIOCTHOCTh U €IUHCTBO

¢bu3nvecKkoil KapTUHBI MUPA

11.2

YYnuTHIBATH rpaHvibl IPUMCHCHUS N3YUYCHHBIX (1)I/I3I/I‘~I€CKI/IX MOHGHGﬁI TOYCUHBIN
BHCKTpI/I'-ICCKI/If/'I 3apAan, AACpHasa MOACIIb aTOMA, HYKJIIOHHASA MOACIIb aTOMHOTO sapa

IIpH pelIeHnn (PU3NYECKUX 3a/1ad

11.3

PacriosnaBats ¢u3nueckue sBICHUS (TPOLECCHI) M OOBSICHATH MX HA OCHOBE
3aKOHOB DJICKTPOJAMHAMHUKN U KBAHTOBOW (DM3UKH: SJIEKTPpUIECKasi HPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE IEHCTBHS TOKA, B3aMMOJCHCTBHUE
MarHuTOB, O3JEKTPOMAarHUTHAas WHIYKLUS, JCHCTBHE MAarHUTHOTO TOJS Ha
NPOBOJAHUK C TOKOM M JBWXKYIIUICA 3apsl, 3JICKTPOMAarHUTHBIC KOJIEOaHUS U
BOJIHBI, TPSIMOJIMHEWHOE pPACHpPOCTPAaHEHUE CBETa, OTPaKCHHE, NPEIOMIICHUE,
uHTepdepeHys, MUPpaKIUs W [ONSApU3aIMs CBETa, JUCIEPCUS  CBETa,
dotornexkrpudeckuii 3¢ ekt (hoTordhdexT), cBeTOBOE NaBieHNUEe, BOSHUKHOBEHHE
JMHEHYaTOr0 CIIeKTpa aToMa BOAOpPOJA, €CTECTBEHHAs W HCKYCCTBEHHas

PAadUOAKTUBHOCTD

11.4

OnuceiBaTh HU3Y4YCHHBIC CBOMCTBa BCIIIECTBa (BJIGKTpI/I‘-ICCKI/Ie, MAarHuTHBIC,
OIITHYECKHUE, DJIEKTPUUIECKYIO IIPOBOJAUMOCTH pa3IuYHBIX cpen) 51
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIECCHI), WCIONB3YysT (PU3NYCCKHE BEIUYHHBL:
ANEKTPUYECKHUI 3apsijl, CUila TOKA, AJIEKTPUYECKOE HAIpPSIKEHHE, SJIEKTPUYECKOe
COMPOTHUBIIEHUE, pPa3HOCTh TmoTeHnuanoB, IJC, pabora TOKa, WHIYKIUS
MAarHuTHOI'O IIOJA, CHJIa AMnepa, CcHhJIa HopeHua, HHAYKTUBHOCTb KaTyIIKH,
OHECPIruA 3JCKTPUICCKOTO U MAarHUTHOI'O noneﬁ, nepuoa U 4acrtora KoneOanuii B
KoJe0aTeIbHOM KOHTYpE, 3apsii W cuja TOKa B IIpOLEcce TapMOHMYECKUX
AIEKTPOMArHUTHBIX KOJIeOaHUH, OKYCHOE PACCTOSIHUE U ONITUYCCKAsl CHJIa JIMH3BI,
IIpru OIKCAHUN TIIPABUIIBHO TPAKTOBATH (bHBH‘IGCKI/Iﬁ CMBICJI HCITIOJb3YEMBIX
BCINYNH, HUX 00o03HaueHus u CAWHUIBI;, YKa3blBaTb (bOpMy.]'H)I, CBJI3BIBAIOIIINEC

JaHHYIO (1)I/ISI/I‘~ICCK}’IO BCJIIMYHHY C APYTUMH BEIIMYMHAMHA




11.5

OnuckiBaTh N3y4YEHHbIE KBAHTOBBIE SIBJICHUS U MPOIECCHI, UCIObB3Ys GU3NUECKIE
BEJIMYMHBL: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4acTOTa CBETA,
SHEPrUs U UMIYJIbC GOTOHA, IEPUOJ ITOTypaciajia, SHEPrusl CBA3M aTOMHBIX sJIEp;
IpU ONUCAHUU NPaBUJIBHO TPAKTOBATH (PU3MYECKUIl CMBICT MCIOJIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS W EJUHUIIBI; YKa3bIBaTh (OPMYJIbl, CBS3bIBAIOLINE
JNaHHYI0 (U3UYECKYI0 BEJIMUYMHY C APYTMMH BEIMYMHAMH, BBIYUCISATH 3HAUYEHUE

(hbU3UYECKON BEITMUYUHBI

11.6

AHanu3upoBath (U3MYECKUE MPOLECCHl U SBJICHUSA, HCIONb3Ys (U3NUECKUE
3aKOHbI U NPUHLIMIBL 3aK0OH OMa, 3aKOHBI IIOCIEA0BATEIbHOIO U NapaUIEIbHOTO
COCIIMHEHMs IIPOBOJHUKOB, 3aKOH J[>koyia — JIeHma, 3aKOH 2JIE€KTpOMAarHUTHOU
MHJYKLIHH, 3aKOH NPAMOJIUHEHHOIO PacCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUsI CBETa, ypaBHeHUE ODiHIITeHHa a1 GoTospdekra,
3aKOH COXPAaHEHUs DHEPIUH, 3aKOH COXPAHECHMS MMILYJIbCA, 3aKOH COXPAaHCHUS
JJIEKTPUYECKOT0 3apsi/ia, 3aKOH COXPAHEHUsI MacCOBOIrO 4ucia, rnocrynarsl bopa,
3aKOH  pAaJMOAaKTUBHOIO pacmaaa; IpH OTOM  pa3ivdarb  CIOBECHYIO
(bopMyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBHIPAKEHUE U yCIOBHS (IPaHUIbI,

00J1acTH) IPUMEHUMOCTH

11.7

Onpeﬂemm) HaIpaBJICHUC BCKTOPAa MHAYKIHWHW MAarHUTHOI'O ITOJIA IPOBOJHHKA C

TOKOM, CHJIbI AMIiepa U cuiibl JlopeHia

11.8

CTpOI/ITL 1 OINMCHIBATH I/I306pa)KGHI/I€, CO31aBacMoO€ IIOCKUM 3C€pKaJIOM, TOHKOH

JIMH30U

11.9

BrimoaaaTe SKCIICPUMCHTEI 110 UCCIICAOBAHUIO (i)I/ISI/I‘IGCKI/IX SIBJIEHUU U IMponeccoB
C WCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEpPEHUH; NMpU 3TOM (HOPMYJIUPOBAThH
npobnemy (3a7avy) U TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3

MPETI0KEHHOT0 000pYA0BaHNUS, IPOBOAUTD OMBIT U (OPMYIUPOBATEH BHIBOIBI

11.10

OCYH.[CCTBHHTL IMPSAMBIC U KOCBCHHBIC U3MCPCHUSA (1)I/ISI/I‘ICCKI/IX BCJIMYHWH, ITPHU 3TOM
BLI6I/IpaTL ONTHUMAJIBHBIM CII0CO0 HU3MCPCHUA U UCIIOJIB30BaTh U3BCCTHBLIC MCTOIBI

OLIEHKH NIOTPELIHOCTEN U3MEPEHUI

11.11

HccnenoBath 3aBHCHMOCTH (DM3WYECKUX BEIMYMH C HCIIOJNB30BAHUEM IPSIMBIX
M3MEPEHUH; TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YJIbTATHI
MOJTyYEHHOH 3aBHCUMOCTH (DM3MUECKMX BEIMYMH B BHJE TAOIHI U TpadUKOB,

ACJIAaTb BBIBOJBI 11O PE3YJIbTaTaM HCCICAO0OBaHHUA

11.12

CO6J'IIOI[&TB I[IpaBuJjia 06e30I1acHoro Tpyda IIpu HNpOBCACHHUU HUCCJICIOBAaHUM B
paMKax yqe6Horo OKCIICPUMCHTA, y‘IC6HO—HCCHC,Z[OBaTCHBCKOﬁ u HpOCKTHOﬁ
ACATCIIbHOCTHU C MCITOJIB30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u na60paTopHoro

obopynoBaHus




11.13

Pemarp pacu€rHble 3aa4l ¢ SIBHO 33aJaHHOW (PU3NYECKOW MOJIENbI0, UCIOIb3YS
(bu3nyecKkre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJjaud BHIOMPATh
¢bu3nyecKyr0o MOJeNlb, BBIICHATh (PU3NYECKHE BEIUYUHBI U (OPMYIIbI,
HeoOXouMbIe Uil €€ pelIeHHs, MPOBOJUTh PacuéThl U OLEHUBATH PEATbHOCTh

MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEIUUNHBI

11.14

Pemiate KadecTBEHHBIE 3aJayu: BBICTpanBaTh JIOTHYCCKHU HCIPOTHUBOPCUYHUBYHO
LCIIOYKY paCCY)K,[[CHI/Iﬁ C OHOpOfI Ha H3YUYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH U

(busnueckue SBICHUS

11.15

Hcnonp30BaTh mpu peuieHUH y4uyeOHBIX 3ajad COBPEMEHHbIE MH(OPMAIOHHBIE
TEXHOJIOTUU JUJIs NIOMCKA, CTPYKTYPUPOBAHHUSI, HHTEPIPETALNN U MPEACTABICHUS
y4eOHOM M Hay4yHO-TIONYJSpHOW HH(OpPMALMM, TOITYYEHHOH W3 pa3IMuHbIX

HMCTOYHUKOB; KPUTUYECKH aHATM3UPOBATH MOTydaeMyto HHPOpMaALIUIO

11.16

OOBSCHATH IIPUHIHIIBI JIeNCTBUSA MallluH, HpI/I60pOB 1N TCXHHUYCCKHUX YCTpOﬁCTB;

pas3jinvuaTb yCJI0OBUS UX 0E30I1aCHOr0 UCIIOJIL30BAaHUS B MMOBCEIHEBHOM JKM3HU

11.17

[lpuBoANTE TPUMEpPHI BKJIAZAa POCCHUCKAX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKu, B OOBSCHEHHE MPOLECCOB OKPYKAIOLIErO0 MHUpa, B pPa3BUTHE

TEXHUKH U TEXHOJIOTHH

11.18

Hcnonp3oBaTh TCOPCTUUCCKUC 3HAHUA II0 (1)I/ISI/IKC B IOBCEJHEBHOM KM3HM I
obecrieuenus 0Oe30MacHOCTH IIpu O6paH_IeHI/II/I C an60paMH Hn TCXHHUYCCKHMU
YCTpOﬁCTBaMH, U1 COXpaHCHHUA 310pOBbA U CO6J'IIOI[CHI/IH HOPM 3KOJIOTHYCCKOI'O

MOBEJICHUS B OKPY KAIOIIECH cpesie

11.19

PaGoraTh B TpyIIe ¢ BBITOJHEHHEM PA3IMYHBIX COIMAIBHBIX POJICH, IITAHUPOBATH
paboTy TpyNmbl, paNUOHATBHO paACIPEACTISITh OOS3aHHOCTH U  IUIAHUPOBATH

ACATCIIBHOCTb B HECTAHAAPTHBIX CUTYyallMAX, aICKBATHO OLICHUBATH BKJIAJ] KAXKI0TIO

13 YYaCTHHUKOB IPYIIIBI B PELIEHUE paCCMAaTPUBAEMOM ITPOOIIEMBI

HNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KUIIACC
Kon Konx nposepsiemoro
IIpoBepsiemble 3JIeMEHTBI COAEPKAHNS
pa3nesia | 3JeMeHTa
OU3NKA 1 METO/IbIl HAYUYHOI'O IIO3HAHUA
®usuka — Hayka o npupoze. Hayunble MeToabl MO3HAHUSA
| 1.1 OKpy>Karolero Mupa. Posib SKCEpUMEHTa M TEOpUHU B

MpoLIecCce MO3HAHUS IPUPOABL. DKCIEPUMEHT B (hU3HKE

15 MopnenupoBanue (U3HUECKUX SBJIEHUH M MPOLECCOB.

Hay‘lHBIe rurnoTe3bl. dusnyeckue 3aKOHBI U TCOpUMU.




I'panuiel npuMeHUMOCTH PU3NYECKUX 3aKOHOB. [IpuHIMT
cootBercTBUA. Posb m mMecTo ¢u3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTHUHBI MHUpA, B NPAKTUYECKON

IEeITEeNbHOCTH JII0IeN

MEXAHHNKA

2.1

KMMHEMATHUKA

2.1.1

MexaHu4deckoe JABHKCHUC. OTHOCHTECILHOCTD
MEXaHUYCCKOI'O JBHKCHUSI. Cucrema OTCUETa.

Tpaekropus

Ilepemenienue, ckOpocTb (CpeHsss CKOPOCTb, MTHOBEHHAs
CKOPOCTb) M YCKOPEHHE MaTepHalbHOM TOYKH, HX
MPOEKIMH HA OCH CHUCTeMbl KoopauHaT. CloeHue

MIEPEMEILICHUM U CII0KEHUE CKOPOCTEN

PaBHOMepHOE U  PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBrkeHue. ['paduku 3aBUCIMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS, TyTH U MepEMEIICHUSI MaTepUATbHOM TOUKH OT

BPEMEHHU

CBobOoHOE TaieHne. Y CKOpeHUe CBOOOTHOTO MaIeHUS

KpuBonuneitnoe nBuxeHue. PaBHOMepHOE IBHXKEHUE
MaTepUaAJIbLHOU TOUKH 10 OKPY>KHOCTH. YTJIOBast CKOPOCTb,
JIMHEHHAS CKOPOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTETHFHOE YCKOPEHHE

TexHudeckue  yCTpOMCTBA:  CIIMAOMETP,  JBUXKEHUE

CHapAO0B, LHCITHLIC U PEMCHHEBIC IEPEaaYN

2.1.7

[lpaktuueckue  paborel.  M3MepeHne  MTHOBEHHOM
ckopoctu. MccienoBanue COOTHOWIEHUSI MEXAY IyTSIMU,
IMIPOMJCHHBIMU TEJIOM 3a IIOCJIEINOBATEIbHBIE PaBHBIC
IIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JABH>KCHUHU
C HayaJbHOM CKOPOCTBIO, paBHOM HyJ0. 3yuenue
JIBIJKCHMsI IIApUKa B BA3KOM KUAKOCTH. [3ydeHue

JBWKCHUS TEJIA, 6pOH_IeHHOFO TOpPHU30HTAJIBHO

2.2

TMHAMUKA

2.2.1

IIpunuun ortHocutenbHOCTH ['amwies. llepBwiii 3akoH

Herorona. lHepuuanbHbIe CUCTEMBI OTCUETA




222

Macca Tema. Cuita. [IpuHnun cynepno3suuuuy cui

223

Bropoii 3akoH HproTOHa Uil MaTepHaNbHOM TOYKH B
uHeprmansHoil cucteme otrcuéra (MCO). Tperuit 3akoH

Hrrotona IJI1 MaTCpUaJIbHBIX TOYCK

224

3akoH BceMupHoro tsaroreHus. Cuna tsxkectu. lleppas

KOCMHYECKasi CKOpocTh. Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIbKEHUS U
cuna TpeHus mnokos. Koadduument tpenus. Cuna

COIMPOTHUBJICHUA TP ABUKCHUU TCJIa B )KUAKOCTU HUJIU I'a3C

2.2.7

HOCTyHaTeJIBHOC " BpallaTCJIIbHOC OABUKCHUC a0COIIOTHO

TBEPAOIO Tena

228

MOMEHT cuiIbl OTHOCHUTENIBHO OCH BpaimieHus. [liedo

cwibl. Y cinoBus paBHoBecus TBEpAoro tesna B UCO

229

TexHuueckue YCTpOﬁCTBaI INOAIIMITHHUKHY, JBHUXXCHHUC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Tpaktuueckue pabotel. M3yuenue nBuxkeHus Opycka mo
HAKJIOHHOM IJIOCKOCTH NOJ JEMCTBUEM HECKOJBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH 970 YIPYIOCTH,
BO3HUKAIOMIUX B IeOPMUPYEMOI PYKUHE U PE3UHOBOM
oOpasiie, oT BenuuuHbl Ux nedopmanuu. MccnegoBanue
YCIOBUI paBHOBECHS TBEPAOrO TeENA, HMMEIOIIEro OCh

BpALLICHUS

23

3AKOHBI COXPAHEHMA B MEXAHUKE

2.3.1

HNmnynsc MaTepralibHON TOYKH, CUCTEMbl MaT€pHAIbHBIX

TOYCK. I/IMHYJ'ILC CHJIbl 1 U3BMCHCHUC UMITYJIbCa TECJIa

232

3akoH coxpaHeHus wummyibca B HMCO. PeaktuBHOE

NIBAYKEHHE

233

PabGora cutel

234

MoIHOCTh CHIBI

235

Kunernueckas sHeprust MmatrepuaibHON TOUKH. Teopema o

KHUHETUYECKOM SHEPIrun




[TorenumansHas osHeprus. [loTeHIManbHas HHEPrus

2.3.6 yrpyro nehopMHpOBaHHOW TpYXUHBL. [loTeHIManbHAs
SHEPrus Tena BOIU3H MOBEPXHOCTU 3eMITU
[loTeHnmanbHple W HENOTEHIMANbHbIE CUIbl. CBs3b
37 paboThl  HEMOTEHUHUATbHBIX CHI C  HM3MEHEHHEM
o MEXaHUYECKOM IHEPTUH CUCTEMBI TEJ. 3aKOH COXPAHEHUS
MEXaHUYECKOMN SJHEPrun
2.3.8 VYnupyrue u Heynpyrue CTOIKHOBEHUS
3.9 TexHu4ecKrue yCTpOICTBA: [IBU)KEHHE PAKET, BOJIOMET,
o KOIep, NPYKUHHBII MTUCTOJIET
[IpakTnueckue paboThl. M3ydeHne cBsI3U CKOPOCTEH Tem
2.3.10 npu HeyTnpyrom yaape. MiccrnenoBanue cBsizu pabOThI CHITBI

C U3MEHEHHEM MEXaHHYSCKOM OHCPIruu TCjIia

3 MOJIEKVYJISIPHA S ®U3MKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KUHETHYECKON

3.1.1 teopun. bpoyHoBckoe npmxenue. duddysusa. Xapaxrep
JIBUJKECHHUSI M B3aUMOJICHCTBYS YaCTHUL] BELIECTBA
Mopenu cTpoeHUs ra3oB, KUJIKOCTEH U TBEPABIX TEl U

312 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE DTUX MOJEIEH
Macca Momnekyn. KonuuectBo BemiectBa. I[locTosiHHas

313 ABorajpo
TemoBoe paBHOBecue. TemmepaTypa U €€ H3MEpEHHE.

314 [IIxana remneparyp Llenscus

> Mognens uaeanpHoro rasa. (OCHOBHOE ypaBHEHHE

31 MOJIEKYJISIPHO-KMHETUUECKON TeOpUHN UAEaIbHOIO raza
AOcomioTHass ~ Temmeparypa Kak ~ Mepa  CpeaHei

3.1.6 KMHETUYECKOW DHEPrUU TEIJIOBOIO JABW)KEHHSI YacTHUIL
ra3a. [lIkama remneparyp KenbBuna

3.1.7 VYpasuenue Knaneiipona — MenzaeneeBa. 3akoH /lansToHa
I'azoBble 3akoHBL. HM30mponeccel B HIealbHOM rase ¢

3.1.8 MTOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA, U30X0Pa,
n3zobapa

3.1.9 TexHuyeckue yCcTpoicTBa: TepMOMeETp, OapoMeTp




3.1.10

[Ipaktuueckue pabothl. M3mMepeHune maccel BO3yXa B
KJIaCCHOM KoMHare. MccienoBaHue 3aBUCUMOCTH MEKIY

napamMeTpaMu COCTOAHUA PA3PCIKCHHOI'O Ira3a

32

OCHOBbI TEPMOAMHAMUKHU

3.2.1

TepmoauHaMuueckass cucreMa. BHyTpeHHss OJHeprus

TEPMOJIUHAMHYECKON CHCTEMBI U CITOCOOBI €€ M3MEHECHHS

322

KonnyectBo Temnotel u paboTta. BHyTpeHHss sHeprus

OJIHOATOMHOT'O UJI€aJIbHOrO0 rasa

323

Buapl temnmonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIUS,
n3nydeHue. TermmoéMKOCTh Tela. Y AeabHas TEITOEMKOCTh
BemecTBa.  Pacuér  KommyecTBa  TEIUIOTBI MU

TCIIornepeaadce

324

[lepBbIil 3akOH TepmoaMHAMHKU. [IpumeHeHue nepBoro
3aKOHa TEPMOJMHAMMKHM K M3ompoueccaM. ['paduueckas

MHTepHpeTanus padoThl ra3a

3.2.5

TermoBble MamuHbl. [IpUHIUNBI AEUCTBHUS TEMIOBBIX
MarmuH. [IpeoOpazoBaHus SHEPTUHU B TEIIOBBIX MAIlIMHAX.
Koaddunuent mnonesHoro pevictBus (mamee — KII/)

ternoBoi mammHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii  3akoH  TepmomuHamukud.  HeoOpaTumocTb
IIpOLECCOB B mpupone.  TemnoBble  ABUTATENH.

DKOJO0rH4ecKHe MpoOIIeMbl TETJIOIHEPTETUKU

3.2.7

TexHudeckue yCTpOMCTBA: JBHUraTelb BHYTPEHHETO

cropanus, OBITOBOM XOJIOAUJIbHUK, KOHIUITUOHED

3.2.8

IIpakTnyeckue paboThI. N3mepenue YAEIbHON

TEIIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoo6pa3zoBanue u koHAeHcaIus. Vicnapenue u KuneHue.
YaeneHas TemioTa mapooOpa3oBaHUS. 3aBUCHMOCTb

TEMIICPATYPhI KUTICHUA OT JaBJICHUA

332

AOcomioTHAag W OTHOCHUTENbHAs BJIAKHOCTH BO31yXa.

Haceienssiii nap




TBépnoe teno. Kpucramnmyeckue u amop¢Hbie Tena.

333 AHUM30TPONUS CBOMCTB KPUCTAILIOB. JKUJKME KPUCTAIUIBI.
CoBpeMeHHbIE MaTepHallbl
334 [InaBneHne u KpucTajuM3auus. YAeiabHas TeIioTa
o riaBnenus. Cyonumanus
3.3.5 VYpaBHEeHHE TEIJIOBOTO OaslaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP M IICUXPOMETP,
336 KAJIOPUMETP, TEXHOJOTUU TIOTYYEHHUS COBPEMEHHBIX
o MaTepuaioB, B TOM 4HCIE HAaHOMATEpUAIOB, W
HaHOTEXHOJIOTUH
3.3.7 [TpakTrueckue paboTel. i3MepeHne BIaKHOCTH BO3yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
a1l OnekTpu3anusi Tel. OJIEKTpUYecKuil 3apsn. JBa Buaa
o AIIEKTPUYUECKHX 3aPs/IOB
4.1.2 [IpoBOTHUKY, TUATIEKTPUKH U MTOTYTIPOBOJHUKH
4.13 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsijaa
4.14 B3aunmopeiictBue 3apsnoB. 3akoHn Kynona
Onextpuyeckoe mnose. HanpsxEHHOCTh 3JIEKTPUUECKOTO
4.1.5 nojs. [lpunuun cynepno3unuu. JIuHUM HaPsSKEHHOCTH
AIEKTPUYECKOTO MOJIs
41 416 Pabora cunm anmexkTpocratmdeckoro mois. Ilorenmuant.
Pa3znocTs noteHuanos
417 [IpoBogHMKM U AMDJEKTPUKH B IOCTOSHHOM
o ANEKTpUYECKOM Toie. J{usnexTpuyeckas IpOHUIIaeMOCTh
DNeKTPOEMKOCTb. Konpencarop. DneKTpOEMKOCTh
4.1.8 IJIOCKOTO  KOHJEHCAaTopa.  OJHEprus  3apsiKEHHOrO
KOH/JIEHCATOopa
TexHuueckue ycCTpoOHCTBa: BJEKTPOCKOMN, 3JIEKTPOMETP,
419 AJEKTpOCTaTHYecKas 3aIuTa, 3a3eMIIeHHE

AJIEKTPONPUOOPOB, KOHAEHCATOpP, KCEPOKC, CTPYHHBII

IIPUHTED




4.1.10

[Ipaktnueckue paboTel. HM3mepeHue 3IEKTPOEMKOCTH

KOHJACHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcaoBus CYHICCTBOBAHUS IOCTOSIHHOTO 3JICKTPUYCCKOI'O

42 toka. Mcrounuku Toka. Cuna toka. IlocTosHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 1715 yyacTka Lenu
423 DneKTpuYecKoe COIIPOTHUBIICHUE. VY aensHOe
o COIIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiesbHoe, CMEIIaHHOE
o COEJIMHEHHE MTPOBOTHUKOB
4.2.5 PaboTa snexkrpuueckoro Toka. 3akoH Jxoyins — Jlenna
4.2.6 MOIHOCTb 3JEKTPUUYECKOTO TOKA
anekTpoaBmwkymias cuna (manee — 3J[C) u BHyTpeHHee
4.2.7 COIIPOTHBIIEHUE UCTOYHHUKA TOKA. 3akoH OMa JuIsl MOJITHOU
(3aMKHYTOI) 351ekTpuueckoi nenu. Koporkoe 3aMbikanue
ONeKTpOHHAas  MPOBOJMMOCTb  TBEPIABIX  METAJUIOB.
4.2.8 3aBUCUMOCTD COITPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepXxnpoBOJIMMOCTb
DneKTpUUYeCKUi TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX
4.2.9
MyYKOB
[TomynpoBOAHUKH. CoOcTBeHHass M IpUMECHas
4.2.10 IPOBOAMMOCTh ~ IOJYNpPOBOAHUKOB.  CBoiicTBa  p-n
nepexo/a. [loaynpoBogHIKOBBIE TPUOOPHI
4o 11 DNEKTPUUYECKUH TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTHYECKAS
o JIUCCOITHAITUSA. DIIEKTPOIIHN3
OnexTpuueckuii TOK B razax. (CaMoCTOATENbHBIH U
4.2.12 HECaMOCTOSITENIbHBIM  pa3psn.  PasnuuHble  TUmb
CaMOCTOSITENIbHOT O pa3psana. Monnus. [lnazma
TexHudeckue yCTpOMCTBA: aMIEPMETP, BOJIBTMETP,
peocTaT, MCTOYHMKH TOKa, JJIEKTPOHArpeBaTebHbIE
4.2.13 MPUOOPHI, IEKTPOOCBETHTEIbHBIE TPUOOPHI, TEPMOMETP

COIIPOTUBJICHN, BaKy'y'MHHﬁ Anoa, TEPpMHUCTOPBI U

(OTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN TUOI, TaThBAHUKA




4.2.14

[Ipaktnueckue  paboTel.  M3ydyeHwe  cMemiaHHOTO
COEIMHEHMSI PE3UCTOPOB.
N3mepenne DJIC nCTOYHMKA TOKAa M €ro BHYTPEHHETO

conportusieHus. HaGmonenue snexrponusa

11 KJIACC
Kona
KoanposepsieMmoro 3;1eMeHTa IIpoBepsieMble 3J1eMEHThI COIEPKAHUSA
pasaena
4 OJIEKTPOAUHAMUKA
MATHHUTHOE IIOJIE. 3JIEKTPOMATHUTHAA NHAYKIA

IlocTostHHBIC MarHUTHL. B3anMoAeCTBHE IIOCTOSHHBIX

43.1 MarHuTOB
MarautHoe 1one. BEKTOp MarHuTHOW WHAYKIUH.
[IpuHuun  cynepno3uumu.  JIMHMM ~ MarHUTHOM

4.3.2 uHAyKiuu. KapTuHa JWMHUM MarHUTHOM WHIYKIIMU
TI0JIS1 TIOCTOSTHHBIX MAarHUTOB
MaruuTHOE TIOJNI€ TPOBOAHMKA C TOKOM. Kaprtuna
JUHUAWA TIOJSL JJMHHOTO TMIPSMOTO MPOBOJHUKA H

433 3aMKHYTOI'O KOJIbLIEBOI'O IMPOBOJHHKA, KaTYILIKH C
TOKOM. OmnpIT Opcrena. Bzaumoneiicteue
MPOBOJHUKOB C TOKOM

4.3 434 Cwita Amriepa, €€ MOIyJIb M HalpaBJICHHUE

Cuna JlopeHua, e€ Moayb U HanpasieHUe. [[BruxeHue

43.5 3apsSOKEHHOM YacTHIbl B OJHOPOJHOM MarHUTHOM
nosie. Pabota cuisl Jlopenna

43.6 SIBiieHUE PIEKTPOMArHUTHON UHIYKIIUHU

4.3.7 IloTok BEKTOpa MarHUTHOM MHIYKLIMHU
OJIC nHIyKIuu. 3aKOH AJIEKTPOMArHUTHON WHIYKITUN

43.8 Dapazes
BuxpeBoe anekrpuueckoe mone. IJC WHAYKIUU B

439 MIPOBOJIHUKE, JIBIDKYILIEMCSI ~ MOCTYNaTelbHO B
OJIHOPOJIHOM MarHUTHOM I10J1€

4.3.10 [TpaBuio Jlenna




NunyktuBHOCTh. SBneHne camouHaykuuu. IC

4.3.11
CaMOMHAYKIINHU
4.3.12 DHeprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM
4.3.13 DNEKTPOMAarHUTHOE TOJIE
TexHuueckue yCTpOWCTBA: IOCTOSTHHBIE MArHMTHI,
4.3.14 SJIEKTPOMArHUThl,  3JIEKTPOABUIraTelb,  YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS IeYb
[IpakTudeckue paboThl. M3ydeHre MarHUTHOTO MO
4315 KaTylIku ¢ TokoM. MHccnemoBaHnue — EWCTBHUS

IIOCTOAHHOI'O MaramTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHHS 3JIEKTPOMArHUTHOM WHYKITUN

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHNYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarenpuas cucrema. CBoOOIHBIE KOJICOAHHUS.
['apmonnueckue  kojeOanus. Ilepwon, dacroTa,

amMIuTyAa u ¢asza KkoneOaHun

[Ipy>XuHHBIA MasITHUK. MaTeMaTu4eCKUil MasiTHUK

YpaBHeHne TapMOHUYECKUX KoJIeOaHuH.
Kunematnueckoe ¥ JAMHAMUYECKOE  OIMCAHHE

KOJIe0aTeIbHOr 0 JABHIKCHU A

[IpeBpamenne  dHEPTrUH Mpd  TaPMOHHUYECKHUX
kosebanusax. CBs3b aMIUTUTYAbI KOJeOaHUN HCXOTHOM
BEJIMYMHBI ¢ aMIUIUTyIaMU Kolle0aHuil e€ CKOpOCTH U

YCKOpEHUS

KonebarenbHblii KOHTYP. CBobonHbIE
JJIEKTPOMAarHUTHBIE ~ KOJeOaHUS B HJCATbHOM
KOJIeOATeIbHOM  KOHType.  AHaIOTHUS  MEXIY
MEXaHNYEeCKUMHU " JIIEKTPOMarHUTHBEIMU

konebanusmu. @opmyna TomcoHa

3aKOH  COXpaHEHUs  JHEpPrud B HUJCATHHOM

KoJIeOaTeIbHOM KOHTYPC

BoinyxneHHble Mexanndeckue kosebanusi. Pe3onanc.
Pe3onancHas KpuBasl. BrinyxneHHbBIE

SJICKTPOMArHuTHBIC KOJIcOaHHSI.




Ilepemennbiii Tok. CHHYCOMJANbHBIA IEPEMEHHBIN

TOK.

MOH_[HOCTI) INEPpEMECHHOTO TOKaA. AMHJ’II/ITY}IHOG n

HeﬁCTBYIOIHee 3HAUYCHHC CUJIbI TOKA U HAIIPSKCHUS

5.1.10

Tpanchopmarop.  IlpomsBonacTBo, mepemaya |
norpebdieHue AEKTPUYECKOM SHEPTHH.
DKOJOTUYECKHe PUCKHU npu MIPOU3BOJICTBE
anekTpudeckoi sHepruu. Kynbrypa wucnonb3zoBaHus

AJIEKTPOAHEPIUH B MIOBCEIHEBHOM )KU3HU

5.1.11

TexHuueckue yCTpOWCTBA: ceiicMorpad,

AIIEKTPUYECKUM 3BOHOK, JTMHUH 3JIEKTponepesay

5.1.12

[Tpaktuueckue padotsl. MccnenoBanue 3aBUCHUMOCTH
nepuoJia MajbIX KoueOaHuil rpy3a Ha HUTH OT JUIMHBI
HUTU U Macchl rpysa. MccnenoBaHue MepeMEHHOTO
TOKa B ILENM W3 IOCIENOBATEIbHO COCIUHEHHBIX

KOHACHCATOPA, KATYIIKU U PE3UCTOPa

5.2

MEXAHWYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHu4eckue BOJIHBI, YCJIOBHS PACHPOCTPAHECHUS.

5.2.1 [Tepuoa. CkopocTh pacnpoCTpaHEHUs U JJIMHA BOJIHBI.

[Tonepeunble U MPOJOIbHBIE BOJIHbI

Wutepdepennmst 1 audpakiust MEXaHHYECKHX

522

BOJIH

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. Bricora
523 ToHa. TeMOp 3ByKa

DONEKTPOMArHUTHBIE BOJIHBL. YCJIOBHS H3ITy4YCHHUS

JJICKTPOMATHUTHBIX BOJH. B3awmMHas opueHTaIus
524 BekTOpoB E, B M U B 3IEKTPOMArHUTHOH BOJHE B

BaKyyMe

CBolicTBa DJICKTPOMAarHUTHBIX BOJH: OTPaKCHUE,
525 penoMIIeHUE, MOJIIpU3alus, T paxims,

unTepdepenmus. CKOpocTh IEKTPOMArHUTHBIX BOJIH
506 [llxkana »JeKTpOMarHUTHBIX BOJIH. [IpumeHeHne

OJICKTPOMATrHUTHBIX BOJIH B TCXHUKC U 6BITy




5.2.7

HpI/IHI_[I/IHI)I pagnuoCBiA3n u TCIICBUACHUS.
PaI[I/IOJ'IOKaLII/IH. :‘)J'IGKTpOMaFHI/ITHOG 3arpsA3HCHUC

OKpY’Karollen cpebl

5.2.8

Texanuueckue YCTPOMCTBA: MY3bIKAJIbHBIE
WHCTPYMEHTBI,  YJIbTpPa3ByKOBas  JIMarHOCTHKa B
TEXHUKE W MEIULUHE, paaap, paJuonpuéMHUK,

TEJIEBU30p, aHTeHHA, TenedoH, CBY-meup

53

OIITUKA

5.3.1

[IpssmonuHeliHOE  pacmpoCTpaHEHHEe  CBEeTa B

oaHopoaHo cpene. Jlyu cBera

532

OtpaxkeHne cBeTa. 3aKOHBI OTPaXEHUS  CBETa.

INoctpoenie n300paXkeHHil B IIIOCKOM 3epKaie

533

[Ipenmomnenne cBeta. 3aKOHBI MPETOMJICHUS  CBETA.

AOCONIOTHEIH MMOKa3aTelb MMPCIIOMJICHHA

534

IlonmHoe BHyTpeHHee oTpaxkenue. IlpenenbHbIl yroi

IIOJIHOI'O BHYTPECHHETO OTpa’KCHUA

535

Hucnepcusi cera. CiokHbII cocTaB Oenoro caera.

LBer

5.3.6

Cobuparomye u pacceuBaroye JMH3bl. ToHKas JHH3A.
®DOKyCHOE PACCTOSTHHE W ONTHYECKas CHJIa TOHKOU
auH3bl. [locTpoenue n3o0paxkeHui B coOMparomux u
paccenBaromux JuH3ax. dopmyna TOHKOW JIMH3BI.

VYBenuuenue, JaBaeMoe JIMH30#

5.3.7

Hpenenbl IMPUMCHUMOCTHU reOMCTqueCKOﬁ OIITHUKH

5.3.8

WNurtepdepenmuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBus HaOMIOAEHUST MAKCUMYMOB U MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(Aa3HBIX

KOI'CpCHTHBIX UCTOYHUKOB

539

Hudpakius  cBeta.  [udpakumoHHas  pemérka.
YcnoBue HaOMIOJCHUS TJIABHBIX MAaKCHUMYMOB IIpH
MaJICHUN MOHOXPOMAaTHYECKOIO cBeTa Ha

TU(PaKIMOHHYIO PEHIETKY

5.3.10

[Tonspuszanus ceera




TexHudeckne yCTpoNCTBa: OYKH, JIymna, (oToamnmapar,

HpOCKHI/IOHHHﬁ arrapar, MHKpPOCKOII, TCJICCKOII,

>3 BOJIOKOHHAsI ~ ONTHKA, JIU(PPAaKUMOHHAs pelETKa,
HOJISIPOH T
[Tpaktuueckue pabotel. M3mepeHue moxazaTens
5.3.12 npesnomieHus. MiccnenoBanue CBOWCTB U300pakeHUil B

nuH3ax. Habmogenune nucnepcuu cBera

BJIEMEHTAHI CITELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

FpaHI/IHH IIPUMCHUMOCTHU KJIaCCHYECKOM MEXaHHKH.

[Toctynatsr Teopuu OTHOCHUTENILHOCTH:
61 WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe,
MIPUHITAIT OTHOCUTEIILHOCTH DUHINITeHHA
¢ OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJlJICHUE
6.2 BPEMCHH U COKPAIICHUE JUTHHBI
6.3 DHEprusi U UMITYJILC CBOOOTHOM YaCTHIIBI
CBs3b MacChl C JHEPrHEH M HUMITYJILCOM CBOOOJTHOU
64 YaCTUIIBI. DHEPTHUs TTOKOSI CBOOOAHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOM OIITUKU
®otonbl. Popmyna [lnanka cBs3u sHepruu (HoToHa ¢
71 €r0 YacTOTON. DHEPrusl U UMITYJIbC POTOHA
OtkpeiTue u wuccinenaoBanue QGorodPpdexra. ONBITHI
712 A.T'. CroneroBa. 3akoHsl hoTodhdexra
7.1 VYpaBaenue DiiHmTeHa 115 poroaddexra. «KpacHas
713 rpanuia» Gorodddekra
7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XUMHUYECKOE JIEVCTBUE CBETA
TexHuyeckue ycrpoiictsa: GOTOAIEMEHT, (HOTOIATUHK,
716 CONHeuHas Oarapes, CBETOMO
CTPOEHUE ATOMA
75 Mogens aroma Tomcona. OnbiTe Pesepdopaa mo
' 7.2.1 HCCIEI0BAHNIO CTpoeHus aroma. [Inanerapuas

MOACIb aTOMa




7.2.2

[Toctynater bopa. Uznydyenue u mornomerne GOTOHOB
IIpU [EPEXoJle aromMa ¢ OJHOrO YpPOBHS DHEPIMH Ha
npyroi. Buabl cnekrpoB. CHekTp ypOBHEW IHEPrUHU

aToMa BOJopoaa

7.2.3

BonnoBeie cBoicTBa wactuu. Bonnsl ge bponns.
KopmnyckymsipHo-BosiHoBoM — ayanusM.  Judpaxuums

3JICKTPOHOB HAa KpUCTALJIaxX

7.2.4

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYeHUE. Y CTPOUCTBO

U IIPUHLUI paboThI J1azepa

7.2.5

TexHu4ecKrue yCTpPOWCTBA: CIEKTPAJIBHBIA aHAJIU3

(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[Tpaktuueckue paboTsl. HabmiogeHue nuHeHuaToro

CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoipl HAOMIOAEHUSI M PETUCTPALIUU DJIEMEHTAPHBIX

YACTHI]

7.3.2

OtkpeiTie pagnoakTuBHOCTH. OmnbITE Pesepdopaa mo
OTPE/IEJICHNI0 COCTaBa PAIMOAKTUBHOIO H3ITy4EHUSI.
CgoiicTtBa anmbda-, O6era-, raMma-u3nydeHus. Biusaue

PAAUOAKTUBHOCTU HA )KUBBIC OPraHU3MbI

7.3.3

OTkphITHE MPOTOHA U HeHUTpoHa. HykinoHHas Moaenb
snpa ['eiizenOepra — MiBanenko. 3apsz sapa. MaccoBoe

yucio sapa. M3oronsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIA OeTa-
pacnan. [Namma-usnmydenue. 3aKOH pPaguOAKTUBHOTO

pacriaga

7.3.5

SHCPI‘I/I}I CBA3U HYKJIIOHOB B AOpPC. H,Z[epHBIe CHIJIBI.

JedexT maccs siapa

7.3.6

ﬂ,[[epHBIe pCaKkmuu. I[eJ'ICHI/IC N CUHTC3 A1CP

7.3.7

Snepubiit peaktop. TepmosinepHusbiii cuntes. [Ipodiemsr
U MEePCIEKTUBBI SACPHON SHEPIeTUKU. DKOJIOTUYECKUE

ACIICKTbI ﬂIICpHOfI OHCPICTUKU

7.3.8

:‘)J'ICMCHTapHBIe qaCTHUIIBI. OTKPBITI/IG IMO3UTPOHA.

(I)YH,Z[aMeHTaJ'ILHBIe B3aUMOJCHCTBUS




7.3.9

TexHu4eckue  yCTpoiCTBa:  JO3UMETp,  Kamepa

Bunscona, simepHslii peakTop, aroMHasi 6omba

7.3.10

[IpakTrueckue padotsl. MccaenoBanue TPEKOB YaCTHIT

(o rotoBBIM (hoTOTpadUsIM)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 3Bé3mHoro neba. CosBe3nusi, sSpkue 3BE3JBI,

IIJIaHCTHhI, UX BUAUMOC IBUKCHUC

8.2

Conneunas cucrtema. IlmaneTsl 3eMHON TpyIIIBL.
[InaneTpl-ruranTel M WX CIYTHUKH, KapJIMKOBBIC

mwraneTsl. Manbie Tea COJTHEYHOM CUCTEMBI

83

Connme, ¢otochepa u armochepa. ConHeuHas

AKTUBHOCTbH

8.4

Wcrtounuk sneprun CosHua u 38€31

8.5

3BE31I, HMX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, PaJuyC, TEMIIepaTypa, UX B3aUMOCBS3b.
JnarpaMMa «CIIEKTPAJIbHBIA KIIACC — CBETHUMOCTbBY.
3BE3BI IVIABHOH IIOCICAOBATCIIBHOCTA. 3aBHCHMOCTH
«Macca — CBETHMOCTb» JJId  3BE3]  IUIABHOHU

noCJICA0OBATCIIBHOCTH

8.6

Buytpennee ctpoenue 3BE3n. CoOBpeMEHHBIE
HPEJICTaBICHUS O IPOUCXOXKJIEHUH U 3Bosronnu ConHia

U 3BE31. DTanbl )KU3HU 3BE31

8.7

Mineunbii [lyte — nHama [amaktuka. CrnupanbHas
cTpykTypa l'anaktuku, pacnpeneneHue 3BE3[, rasa u
neuid. [lonoxenue u apmxkenne ComHia B amakTuke.

[Tnockast u chepudeckas moacucTeMsl I alakTHKH

8.8

Tunel ranaktuk. Paguoranaktuku u kBasapsl. U€pHble

JBIPBI B SIAPAX TaJaKTHK

8.9

Bcenennas. Pacmmmpenne Beenennoil. 3akon Xa60:a.
PasGeranue ranaktuk. Bospact u paaunyc Beenennoii,
teopus bompmoro B3peiBa. Mopenb  «ropsuen

Bcenennoii». PenukToBoe usiyueHue

8.10

Macmrabnas crpykrypa Bcenennoil. MeraranakTuka.

Hepeménnsie mpobiieMbl aCTPOHOMHH




YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA30BATEJBHOIO
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHUAJIBI JJISI YYEHUKA

®dusuka, 10 kmacc/ Msakumes I'.5., byxosneB b.b., Corckuit H.H. nox penakiueit
[TapdenTtheBoii H.A., Akunmonepaoe obmectBo «M3narensctBo «IIpocsemnienue»
®dusmka, 11 kmacc/ Msakumer I'.JI., byxoBues b.b., Uapyrun B.M. mon penakiueit
[TapdentheBoii H.A., Akunoneproe obmectBo «M3narensctBo «IIpocsemienue»

METOINYECKHUE MATEPUAJIbBI VIS YUUTEJA

Pa6oune mnporpammel. ®dusumka. 10 — 11 kmaccel. ba3oBelii ypoBeHB: ydeOHO-
Meroaudeckoe mocooue / coct. M. I'. Bracosa. - M.: Jlpoda, 2013. - 157 c.

Msxumies I'. 5. @usnka. 10 xmacc: yue6. 1 o0mieo0pa3oBaT. OopraHu3aiuii: 0a30BbIit
u yriyosennsiit yposuu / I'. SI. Mskumes, b. b. byxosues, H. H. Cotckuii; mozg pea. H.
A. TlapdentreBoit. — 6-¢ u3., nepepad. u gon. — M., [IpocBemenue, 2019. — 432 c.: un.
— (Kimaccuueckuii kypc).

Msixuies I'. 5. @usuka. 11 knace: yueb. ns o6mieo0pa3oBaT. Opranu3ainii: 0a30Bblii
u yriyonennsiit yposuu / I'. 5. Mskues, b. b. byxosues, B. M. Hapyrus; nox pen. H.
A. Tlapdentresoii. — 7-e u3na. mepepad. — M., [Ipocsemenue, 2019 r. — 436 c., [4] n.: un.
— (Knaccuueckuii Kypc).

Boponrnos-Benbsimunos, b.A. Actponomusi. bazoBsrii ypoBens. 11 ki.: yueOnuk / b.A.
Boponuos-Benbsimunos, E.K. Crpayr. — 3-e uznanue, crepeorunHoe — M.: Jlpoda,
2016. —237.: nn., 8 1. OB. BKIL.

Crpayr, E. K. Actponomus. ba3oBsiii ypoBens. 11 kiace: padouast nmporpamma k YMK
b. A. BoponnoBa-BenbsimunoBa, E. K. Ctpayra: yuedHo-meToanueckoe nocodue / E. K.
Crpayt. — M.: lpoda, 2017. — 39 c.

Yapyrua, B.M. Actponomus. 10-11 kmaccel: yueOHUK g oOmeoOpas3oBar.
opranu3anuii (6a3oBslil ypoBens) / B.M. Yapyruun. — M.: [Ipocsenienue, 2017. — 144c.:
ui. — (Coepsr 1-11).

ActpoHomusa. Metoandeckoe mocooue 10 — 11 kmaccel. ba3oBelii ypoBeHB: yueo.
nocobue s yuurtesen oomeodpazopat. opranuzanuii. — M.: [Ipocsemenune, 2017. — 32
c. — (Coepsr 1-11).

[TuBoBapoB A.A. Tectsl nmo acrponomuu: 3emisi, JIlyna, Connie. M3narensckuili oM
«ITepBoe ceHTAOps» / DNEKTPOHHBIN pecypc.

[TuBoBapoB A.A. Tectsl o actponomuu: [lapag minanet. Mapc. FOnurtep. M3narensckuit
nom «IlepBoe ceHTs0ps» / DNEKTPOHHBIN pecypc.

[TuBoBapoB, A.A. 3aHuMarelbHas aCTPOHOMHUSI B HOBEJUIAX TECTOBOIO XapakTepa:
ydeOHoe nocobue, u3aanue Bropoe — uctpaniennoe / A.A. Tlusoapos. — Kupos: OO0
«Kuposckas obmactHas tunorpadus», 2018r. — 128 c., u.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

ESO, the European Southern Observatory. - Pexxum pocryma: https://www.eso.org
3uMHAST ~ IIKOJAa  KOHOTO  acTpoHoMa  (Bujaeo). -  Pexum  jgocryma:
https://www.youtube.com/playlist?list=PLmgwC9JZdQnuyCcRuf 45JqBujEsISMrI
Enunas  komnekmust 1mudpoBeIX  o0pazoBaTelbHBIX pecypcoB -  http://school-
collection.edu.ru

®denepanbHblii  LEHTp HHPOPMALMOHHO-00pa3oBaTeabHbIX pecypcoB (DPLIUOP) -
http://fcior.edu.ru

Poccuiickuii o6meo0pa3zoBaTenbHbIil mopTai - http://experiment.edu.ru

Caiit ny1s1 mpenogaBateneil GU3NKM, yJaluxcs U UxX poauTenei - http://www.fizika.ru
College.ru: ®usmka - http://college.ru/fizika/

BupryanbHplii MeTOoauMYeCcKUd KaOMHET yuuTens (U3MKU U ACTPOHOMHM -
http://www.gomulina.orc.ru

@®enepanpHas 3a04yHas (UBHKO-TEXHUYECKas MIKoda Npu MOCKOBCKOM (DU3HKO-
TEXHUYECKOM MHCTUTYTE - http://www.school.mipt.ru

lNazera «®usuka» uzgarenbckoro goma llepBoe cenTsOps. - http://fiz.1september.ru

NudopmarimoHHbie TEXHOJIOTHH B TIpenogaBanuu ¢puszuku - http://ifilip.narod.ru

OO6pazoBarebHbIC aHUMAIIUK 71 YPOKOB (pr3uku, HHGOPMATHUKH | JIp. - http://somit.ru

Snepuas pusuka B Iatepuere - http://nuclphys.sinp.msu.ru

OOyuatomue TpexypoBHEBbIE TecThl 1o ¢Gusuke: caiit B.M. Pereapmana -
http://www.physics-regelman.com
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