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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma o ¢pu3nke 6a30BOro ypoBHsS Ha ypOBHE CpeaHEro odIero oopa3oBaHus pazpadboraHa
Ha OCHOBE IIOJOKCHMH | TpeOOBaHWUN K pe3yjabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHON
nporpammel, npeacraBieHHbIX B PI'OC COO, a takxe ¢ yuérom denepaabHOi padoyeil mporpaMmmbl
BOCIIUTaHMUA M KOHLENIMHM MpenogaBaHus ydeOHoro mnpenmera «@Pusmuka» B 00pa3oBaTENbHBIX
opranuzanusx Poccuiickoit @enepannu, peaqu3yrouX OCHOBHbIE 00pa30oBaTeNIbHbIE IPOTrPAMMBI.

Conepkanue mporpammbl 1o (U3HMKE HaAmpaBlieHO Ha (HOpMHpOBaHWE €CTECTBEHHO-HAYYHOUH
KapTHHBI Mupa odyvarommxcs 10—11 kmaccoB nmpu oOydenuun ux ¢pusnuke Ha 0A30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-JIeATeIbHOCTHOrO Toaxoxaa. IIporpamma mo ¢usuke coorBercTBYeT TpeboBanmsim DPI'OC
COO k mIaHUPYEeMBIM JMYHOCTHBIM, NPEAMETHBIM M METAlpeJMETHBIM pe3yjibTaTaM OOY4eHHus, a
TaKXKE YYHUTHIBAET HEOOXOAMMOCTh pealM3alli MEXIPEIMETHBIX CBs3ell (U3UKH C E€CTECTBEHHO-
Hay4yHbIMU Y4e€OHbIMHM HpeaMeTaMu. B Hell onpenenstoTcs OCHOBHBbIE LEIM U3YydeHUs (PU3UMKU Ha
YPOBHE CpeaHero oOmero oOpa3oBaHus, IUIAHUPYEMbIE pE3yIbTaThl OCBOEHHUS Kypca (U3HKH:
JMYHOCTHBIE, METaNpeIMETHbIE, PEIMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢pusmke BKIIOYAET:

® I[UIAHUpYEMbIE pPE3yJIbTaThl OCBOCHHUS Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM 4YHCIE
MpEeIMETHBIE Pe3YJIbTaThl 10 To1aM O0yUYEeHHUS;

® COACpIKaHHC yqe6H0ro npeamMeTa «®u3ukay 1o rojgam O6y‘leHI/I$I.

dusnka Kak Hayka O HamOoJjiee OOIMMX 3aKOHAX MPHUPOMBI, BHICTYMAas B KadecTBE y4eOHOTO
npeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJAJ B CHUCTEMY 3HAHUH 00 OKpYXKaloIIeM MHpE.
HIkonpHBIH Kypc (PU3MKM — CHCTEMOOOPA3YIOMIMHA JUIsl €CTECTBEHHO-HAyYHBIX y4eOHBIX IPEIMETOB,
MIOCKOJIbKY (pM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBJIEHUH, H3ydaeMbIX XUMHUEH,
ouonorueii, (¢usmdeckoil reorpadueil M acrpoHomuei. lMcmonp3oBaHWME W AKTHBHOE NPHMEHEHUE
(u3MUecKUX 3HAHUU OmpeneNsieT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX TEXHOIOTHH B cdepe
SHEPreTHKH, TPAHCIOPTAa, OCBOEHHS KOCMOCA, IIOJYyYEHHS HOBBIX MAaTEpUaIOB C 3a/laHHBIMU
CBOMCTBaMH U Jpyrux. M3yueHue (Qu3MKHM BHOCHT OCHOBHOHM BKJaX B (hOPMUpPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaromuxcs, B (opmMupoBaHME yMEHUN NPUMEHSATh HAyYHBIH METOJ
MO3HAHUS NPY BHIOJTHEHUH UMU YYEOHBIX HCCIIEI0BaHUM.

B ocHoBy kypca ¢(u3uku [UIsi ypOBHS CpeIHEro oOIero oOpa3oBaHUs TOJIOXKEH psl UIEH,
KOTOPBIE MOYKHO pacCMaTpUBaTh KaK MPHHIIUIIBI €r0 MTOCTPOCHHMSL.

Hoes yenocmunocmu. B COOTBETCTBUM € HEM Kypc SBISETCS JIOTUYECKH 3aBEPUIEHHBIM, OH
COJCP)KUT MaTepHaj M3 BCeX pa3ienoB (DM3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOH, Tak H
COBPEMEHHON (PU3UKU.

Hoesn cenepanrusayuu. B cooTBeTcTBUM C HeW Mmarepuall Kypca (U3UKH OObEIUHEH BOKPYT
¢usnyeckux Teopuil. Benymmum B Kypce siBisieTcs (OpMHpPOBAHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTE€PUH, BEUIECTBE U OJIE.



Hoea eymanumapuzayuu. EE peanusanms mpeanonaracT HCIONb30BaHWE T'yMaHUTapHOTO
noTeHnHana GU3NIECKOil HayKH, OCMBICIICHUE CBSI3M Pa3BUTHS (PU3UKH C Pa3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU U SKOJIOTHYECKUMH MTPOOIEMaMH.

Hoesn npuxnaonou mnanpasnennocmu. Kypc GuU3MKU mOpeanoiaraeT 3HAaKOMCTBO C IIMPOKHUM
KPYTrOM TEXHHUYECKUX U TEXHOJIOTMUECKUX MPUITIOKEHUM U3y4YEHHBIX TEOPU U 3aKOHOB.

Hoess  sronoeusayuu  peamusyeTcs TOCPEJACTBOM  BBEICHHS  JJIEMCHTOB  COJCPIKaHWS,
HOCBSIHIéHHI)IX SKOJOI'H4YCCKUM np06neMaM COBpeMeHHOCTI/I, KOTOpI)Ie CBJ3aHBI C paSBI/ITI/IeM TCXHUKU U
TEXHOJIOTHH, a TaKXkKe OOCYXKICHHS MPOOJIEeM PAIMOHATIBHOTO MPUPOIONOIB30BAHUS U IKOIOTHYSCKON
0€30IaCHOCTH.

CrepXHEBBIMHU 2JIEMEHTaMH Kypca (PM3UKH Ha YPOBHE CPETHEro OOIIero oOpa3oBaHUs SIBISIOTCS
¢usnueckue teopun (popmMupoBaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUS (PU3NUECCKON TEOpHH,
ponu  (yHIAMEHTAIBHBIX 3aKOHOB M IPHHIIMIIOB B COBPEMEHHBIX MPEICTABICHHUSIX O MPUPOJE,
T'paHULIaX IPUMCHUMOCTHU TCOpHﬁ, AJId oMU CaHus €CTCCTBCHHO-HAYYHBIX SIBJIEHUU U HpOHCCCOB).

CHUCTeMHO-IeSITEBbHOCTHBIM MMOAX0J B Kypce (HU3MKH peamu3yercsl MpexkIe BCEro 3a CuéT
OpraHU3allK YKCIEPUMEHTAIBHON IesTeIbHOCTH oOyyaromuxcs. [{ns 6a30Boro ypoBHs Kypca GpU3HKH
— 3TO HCIOJb30BAHUE CUCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCHEPUMEHTOB M J1a0OpaTOPHBIX
pabot, KoTophle B IporpamMme no (usznke oObeANHEHBI B OOLIUI CIIMCOK YUEHHYECKUX MPAKTUYECKHX
pabot. Beigenenue B ykazaHHOM IepedHe J1a00paTOpHbIX padoT, MPOBOAUMBIX It KOHTPOJIS U OLIEHKH,
OCYIIECTBIISIETCA YYaCTHUKaMU 00pa30BaTeIbHOIO MPOoLiecca UCXOIs U3 0COOEHHOCTEN IIIaHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. Ilpu 3TOM ObOecreunBaeTcsi OBJaJeHUE OOYYAIOUIMMHCS YMEHUSIMHU
IPOBOJUTH KOCBEHHbIE U3MEPEHUs, UCCIEAOBAaHMS 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH U ITOCTAaHOBKY
OIIBITOB ITO MMPOBEPKE MPCATOKCHHBIX TUIIOTES.

bonpioe BHUMaHME yIENsAETCs PELICHUIO PACUETHBIX M KadyeCTBEHHBIX 3axad. [Ipum stoM ms
pacy€THBIX 3a7ay NPUOPUTETOM SBIIAIOTCS 3a7ayd C SIBHO 3aJaHHOW (PU3MUECKOW MOJIEINbIO,
MTO3BOJISIONINE MPUMEHSTh N3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOrO pasjelia Kypcea, Tak U
MHTEIPUPYs 3HAHUS U3 Pa3HbIX pa3aeioB. I KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SBISIOTCS 3aJaHUs
Ha O0bACHEHHE NMPOTEKaHUs (PU3NYECKUX SIBJICHUI U IPOLIECCOB B OKpY’KarOIIEH XKHU3HH, TpeOyroume
BbIOOpa (PU3MUECKO MOJeN AJIsi CUTYalluu PAaKTUKO-OpUEHTUPOBAHHOT O XapaKTepa.

B cootrBerctBumn ¢ tpedoBanusimu @I'OC COO k MaTepuabHO-TEXHUYECKOMY OOCCIICUYCHHIO
y4eOHOro mporecca 0a30BbI YpOBCHb Kypca (PU3MKH Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHUs
JOJKCH M3Y4YaThCsl B YCIIOBUSAX IMPEIMETHOr0 KaOwHeTa (DM3WKH WM B YCIOBHSX MHTCTPHPOBAHHOTO
KaOMHeTa MPEeIMETOB €CTECTBEHHO-HAYYHOr0 UKIIA. B kabuHeTe (M3HKHU TOHKHO OBITh HEOOXO0IUMOE
nabopaTtopHOoe O0OPYAOBaHHWE ISl BBIMIOJHEHUS YKa3aHHBIX B Mporpamme 1o (pU3HKe yYCHHMYECKHX
MPAaKTUIECKUX paboT U IEMOHCTPAIMOHHOE 000PYy/IOBaHHUE.

JemoHcTpannonHoe obopymaoBanue GOpMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MHUHUMAITBLHOM
JOCTaTOYHOCTU M 00ECIeYMBACT MOCTAHOBKY IMEPEUYHCIEHHBIX B MPOrpaMMme MO (U3HKE KIHOYEBBIX
JEMOHCTpAllU I WCCICNOBAHUS M3Y4YaeMBIX SIBJICHHH ©  TIPOIECCOB, OMIUPUUYCCKUX U
(hyHIITaMEHTAIIbHBIX 3aKOHOB, HX TEXHUYECKUX TPUMEHCHHI.

JlaGopatopHoe o0opynoBaHHME Al YYCHMUYECKMX MPAKTUYECKUX paboT (opmupyercs B BHIE
TEMaTHYECKUX KOMIUIEKTOB M OOECIeunBaeTcsi B pacy€re OJHOI0 KOMIUIEKTa Ha ABYX OOydYarolIUXCs.
TemaTrueckue KOMILIEKTHI 1a00paTOPHOro 000PYI0BAHUS JOIKHBI OBITH TOCTPOCHBI HA KOMITJICKCHOM



UCIOJIb30BaHUH aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM

B BUJIe U(PPOBBIX Ja00OpaTOpHil.

OCHOBHBIMHU HeJsIMU U3YUCHUA q)HBI/IKI/I B O6I_I_ICM 06p330BaHI/II/I SABJIAKOTCA:

(dbopMupoBaHre MHTEpeca M CTpEeMJICHHs OOydYaloIIMXCs K HAYYHOMY H3YUEHUIO MPHUPOJIBI,
pPa3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE  TPEACTAaBICHUA O HAYYHOM  METOJIE TMO3HaHUS U (HOpMHUpPOBAHHE
HCCIIE0BATEIBCKOrO OTHOIICHNS K OKPYKAIOILHUM SIBICHUSIM;

¢hopMupoBaHHEe HAay4YHOIO MHPOBO33PEHHS KaK pe3yiabTaTa H3Y4YEHHs] OCHOB CTPOCHHUS
MaTepur U QyHIaMEHTAITBHBIX 3aKOHOB (PU3UKH,

dbopMupoBaHUEe YMEHHI OOBSCHATH SIBICHUS C WCIOIH30BAaHUEM (PU3NYSCKUX 3HAHUA H
HAaYYHBIX JI0KAa3aTEJIbCTB;

(¢hopMupoBaHue MpeACTaBICHUN O poiau (GU3MKHU JUIS Pa3BUTHA JPYrUX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTUM.

I[OCTI/I)KCHI/IC ITUX Lelel o0OecrieunBaeTCs peHICHUEM CIICAYIOIIHNX 3a/1da4 B MPOUCCCC U3YUCHUSA

Kypca pU3MKU Ha YPOBHE CpEIHEro 00I1Iero oopa3oBaHus:

MpUOOpEeTEeHNEe CHCTEMbl 3HaHUM 00 oO0mMX (U3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAs MEXAHUKY, MOJCKYISIpHYIO (U3UKY, 3JIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3MKY U 3JIEMEHTHI aCTPOPHU3UKY;

(¢bopMupoBaHrUe yMEHUW NPUMEHSATb TEOPETHUYECKHUE 3HAHMS Uil OOBSCHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJIC U JUISl IPUHATHUS TPAKTUUECKUX PEIICHUM B TOBCEIHEBHON KU3HH;

OCBOEHHE CIOCOOOB PEIICHHS PA3IMYHBIX 3a/ad C SIBHO 3aJaHHON (DU3MYECKOH MOEIbIO,
3a/a4, MOJPa3yMEBAIOIIUX CaMOCTOSTENbHOE CO3/JaHue (PU3NYECKOW MOJENH, aJeKBaTHOM
YCIIOBHSIM 3a]1a4H;

ITOHMMaHHC (bl/ISI/II-IeCKI/IX OCHOB MW TIIPHUHIUIIOB HGfICTBHSI TCXHUYCCKHX yCTpOfICTB n
TEXHOJIOI'MYCCKUX MPOUECCOB, UX BJIUAHUA Ha OKPYIKAOLIYIO CPEY;

OBJIAICHUC MCTOJaMU CaMOCTOATCIIBHOI'O IINIAHUPOBAHHUA UW IIPOBCACHUS (bHSH‘ICCKI/IX
OKCIICPUMCHTOB, aHaJIM3a W HWHTCPIPCTALlUU I/IH(l)OpMaIII/IPI, onpeacicHud IAOCTOBCPHOCTU
MOJIYYCHHOI'O pE3YyJibTaTa,

CO3JaHUC YCJIOBI/Iﬁ U1 Ppa3BUTHUA YMCHI/II‘/'I HpO@KTHO-HCCHGﬂOB&TCHBCKOﬁ, TBOp‘IGCKOﬁ
JACATCIBbHOCTU.

Ha u3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE CPEIHEr0O 00IIero oOpa3oBaHMs OTBOIUTCS
136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B Heaenmo), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINO).

[Ipennaraemplii B mporpaMme mo (U3MKE MEpeyeHb JIa0OPaTOPHBIX M MPAKTHUYECKUX paboT

SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JeNaeT BHIOOP MPOBEICHHS JIAOOPaTOPHBIX pabOT U OMBITOB C

y‘IéTOM HHANBUAYAJIBbHBIX 0ocoOeHHOCTEH 06yqa101u14xc;1.



COJEPKAHUE OBYYEHUA

10 KUIACC

Pa3znen 1. ®u3uka u METOABI HAYYHOI'O IMMO3HAHUSA

®usznka — Hayka o npupoge. Hayunele MeTonpl NO3HaHUS OKpysKamoumero wmupa. Pomib
JKCIIEPUMEHTA U TEOPHUH B MPOILIECCEe MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpu3ndecKux sSBICHUH u rporieccoB. Haydnblie runoressl. Du3ndeckue 3aK0HBI U
Teopuu. [ paHULIBI TIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[prHIIMIT COOTBETCTBUS.

Ponb 1 mecto pusuku B opMUpPOBAaHUN COBPEMEHHON HAYYHOW KapTHHBI MUPA, B MPAKTHUYECKON
NEeATEeNbHOCTH JII0IEH.

Jlemoncmpayuu

AmnanoroBble 4 HU(PPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

Mexaunueckoe nBmxkeHne. OTHOCUTEIBHOCTh MEXAHUYECKOro IBWKeHusA. Cucrema orcyéra.
Tpaexropus.

[lepememienne, ckopocTb (CpeaHsii CKOpPOCTb, MrHOBEHHass CKOPOCTb) M  YCKOpEHHE

MaTepHaHBHOfI TOYKH, HUX IIPOCKIHMU Ha OCHU CHUCTEMbI KOOpJAWHAT. Cnoxenue HepeMemeHHﬁ u
CJIOKCHHUC CKOpOCTCﬁ.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBIKeHHE. [paduku 3aBHCHMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEILICHUS MAaTEPUAIBHON TOUYKH OT BPEMEHH.

CBoOoaHOE nasieHne. Y CKOpeHUe CBOOOIHOTO MaICHHS.

KpuBonunelinoe asukenune. J[BUKeHHE MaTEpUATIBHOM TOYKHU MO OKPYKHOCTH C TTOCTOSSHHOM MO
MOJYJIIO CKOPOCTBbIO. YTIIOBasg CKOpPOCTh, JHHEHHas ckopocTh. llepuon u dactora oOparieHwusl.
LlenTpocTpeMUTENBHOE YCKOPEHUE.

TexHudyeckne ycTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETD, IBHKCHUE CHApsIOB,
LIEIIHBIE U pEMEHHBIC IIEpEaAadH.

Lemoncmpayuu

Monenb cucTeMsl OTCUETA, HIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKCHUS.
[Ipeobpa3oBanue ABMKEHUH € UCIOIB30BAHUEM ITPOCTHIX MEXAHNU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habntonenue nBuxkeHus Tena, OpOLIEHHOT O MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus cBOOOAHOIO NaACHHUS.



Hampasnenue ckopocTu pu IBUKEHUH 110 OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
N3ydyeHne HepaBHOMEPHOTO ABUKEHHUS C IENbIO OMpPEIeIeHUsI MTHOBEHHOI CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY IyTSIMHU, IPOWICHHBIMM TEIOM 3a I0CJIENI0BaTEIbHbIC
paBHbIE NMPOMEXYTKHM BPEMEHU INPU PABHOYCKOPEHHOM JBUKEHHMM C HAuyalbHOH CKOPOCTHIO, pPAaBHOM
HYIIO.

N3yuenne nBUKEHUS MIAPUKA B BSI3KOW KUIKOCTH.
W3yuenne nBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Ipunmn otHocutenbHOCTH [Manmmnes. IlepBwiii 3akoH HproToHa. MHepuHanibHBIE CUCTEMBI
oTcuéra.

Macca Tena. Cuia. [Ipunnun cynepno3unuu cwil. Bropoii 3akon HeroToHa 111 MatepuanbHOR
ToukHu. Tperunii 3akoH HproTOHA 1711 MaTepuaibHbIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna tsoxectu. IlepBas kocMuyeckas CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenne. Buasl TpeHus (mokosi, ckonbxeHus, kadeHus). Cuma tperus. Cyxoe tpenue. Cuma
TPEHUSI CKONBXEHUS M cuia TpeHus nokos. Kosdduument tpenus. Cuna conmpoTuBICHHS TIPU
JBUKEHUHU TeJa B )KUAKOCTH WJIHU Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tea.
MOMEHT CuJIbl OTHOCUTENIBHO OCH BpalleHus. [liieuo cumbl. Y ciioBHUs paBHOBECHUS TBEPIOrO TEIA.

Texnuueckue YCTpOﬁCTBa n MMPaKTUICCKOC IMPUMCHCHUC! INOAIIMUITHHUKH, JABHIKCHUC
HNCKYCCTBCHHEBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHEHME MacC B3aUMOJICUCTBYIOIIUX TET.

Bropoii 3akon HeroTOHA.

H3mepenue cui.

CrnoxeHue cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaInu.
HesecomocTs. Bec Tena npu yCKOpEeHHOM MOABbEME U MA/ICHUH.
CpaBHEHHE CHII TPEHUS TTOKOSI, KAUCHHS M CKOJIb)KCHHS.
VYcnoBust paBHOBecust TBEPAOTO Tena. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHue nBuxeHUs1 OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJT YIPYTrOCTH, BOSHUKAIOUINX B MPYKHHE U PE3WHOBOM 00paslie,
OT uX JaedopMaIuu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIllCHHUS.
Tema 3. 3akonwl coxpanenusn 6 mexaHuke

NMnyneec MaTepuaabHOW TOYKM (Te€na), CUCTEMBI MaTepuaibHBIX TodeK. Mmmynec cumbl u
M3MEHEHUE UMITYJIbCA TeNla. 3aKOH COXpPaHEHMs UMITyJIbca. PEakTUBHOE IBUYKEHUE.

Pabora cuiiel. MOIIHOCTE CHIIBL.
Kunernueckas sHeprusi MarepuaabHON TOUKU. Teopema 00 U3MEHEHUH KUHETUYECKON SHEPTUH.

[lorennuanbHass sHeprus. lloTeHuuanbHas 3Heprus ynpyro aeOPMHPOBAHHONW MPYKUHBI.
[ToreHunanbHas YHEPrUs Tejla BOIM3U MOBEPXHOCTU 3EMIIH.

HOTGHL{I/IaJIBHBIC 1N HCIIOTCHLIHUAJIbHBIC CHIJIbI. CBs3b pa6OTBI HCIIOTCHIIHMAJIBHBIX CHUJI C
W3MEHEHHEM MEXaHHYECKOU OHCPIrun CUCTCMBI TCJI. 3aKoH COXpaHCHUA MEXaHUYeCKOH OHCPIUu.

VYupyrue u HeyIpyrue CTOJIKHOBEHHUS.

TexHu4ecKue YCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: BOJOMET, KOMNEpP, NPYKUHHBIN
IUCTOJET, ABM)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexon noTeHIMaIbHON YHEPTUU B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenne abCcoMOTHO HEYIIPYTOro yAapa ¢ MOMOILBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u paOOThl CHIIBI C U3MEHEHHUEM MEXaHWYECKOM >HEepruu Teja Ha IpuMepe
pacTsKEHUsT PE3UHOBOI0 KI'yTa.

Pasznen 3. MosekyisipHasi pu3uKa 4 TEPMOAUHAMUKA
Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJICKYJISIPHO-KHHETUYECKOW TEOPHUH U UX OINBITHOE OOOCHOBaHUE.
Bpoynosckoe nuxenue. Huddys3us. Xapakrep IBUKEHHS M B3aUMOJICHCTBHS YacCTHUIl BEIIECTBA.
Mopenu cTpoeHus ra30B, )KUAKOCTEH U TBEPABIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mozenel. Macca u pasmepsl Monekyi. KonudectBo BemiectBa. [locrossunas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenscus.

Monens wuaeanpHoro rasa. (OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKOW Teopuu
ueaIbHOro raza. AOCONIOTHAs TEMIEepaTypa Kak Mepa CpeJHed KUHETHYECKOH IHEpruu TerIOBOTO
nBH>KeHud vactull raza. Illkana temneparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHHE MeHaeneeBa—
Knaneiipona. 3akon [lanpTona. M3omporiecchl B HACAIBHOM Tra3e C IMOCTOSHHBIM KOJIMYECTBOM
BeiecTBa. ['paduueckoe mpeacTaBieHUe H30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.



TexHu4deckre ycTpoucTBa M MPAKTHIECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE AUCKPETHOE CTPOSHUE BellecTBa, poTorpaduu MOJIEKYN OPTaHUYECKUX
COCIMHEHUN.

OmnbiTh! 10 D DY3UHN KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JBUKEHUSI.

Mogens onsita lITepHa.

OnbITH, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aMMOACHCTBHSL.
Monens, WITIOCTPUpPYIOLIas MPUPOLY AABJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, MIUTIOCTPUPYIOIIME YPABHEHNUE COCTOSTHUS UJI€AJIbHOIO I'a3a, N30MPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIAaCCHOM KOMHAT€ Ha OCHOBE M3MEPEHHH 00bEMa KOMHATHI,
JABJICHUS U TeMIIepaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMy COCTOSIHHS Pa3peKEHHOr O rasa.
Tema 2. Ocho6bl mepmoouHamuKu

Tepmoaunamuueckas cucrema. BHyTpeHHsIsI SHEprusi TEpMOJIMHAMUYECKON CHUCTEMBI M CIIOCOOBI
e¢ m3menenus. KonmuuecTBo TeIoTh U pabota. BHyTpeHHssI SHEPTUsl OTHOATOMHOT'O MICAJIbHOTO ra3a.
Bugsl Temonepenadu: TEMIONPOBOAHOCTb, KOHBEKLHMS, W3JIyYeHUE. YJeIbHasg TENI0EMKOCTh
BeniecTBa. KonM4uecTBo TEIIoThl IPH TEIIONepeaaye.

[Tonsitue 06 agmabatHoM mporecce. IlepBwiii 3akoH TepMoauHamMuku. lIpumeHeHHEe mepBOro
3aKOHa TEPMOAMHAMUKH K H3oIpoleccaM. [ padudeckast uHTepIpeTais padoThI ras3a.

BTtopoii 3akon TepmonuHaMuki. HeobpaTuMOCTh TPoIIecCoB B MPUPO/IE.

TennoBeie MamumHbl. [lpuHIUNB neiicTBug TemmoBbIX MamuH. [IpeoOpa3oBaHusi >HEpPruu B
TeroBbIX MamnHax. Koaddunuent monesnoro neiictBus TersoBoi mamuHbl. L{ukn Kapho u ero
K03 (DUITMEHT MOJIE3HOT0 JEHCTBUS. DKOJIOTHISCKUE TTPOOTIEMBI TETUIODHEPTETUKH.

TexHu4eckre yCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHHWE: JBUraTejlb BHYTPEHHErO CrOpaHMA,
OBITOBOW XOJIOANIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH SHEPTUH Tea IPY COBEPUICHUH PaOOTHI: BBUIET MPOOKH U3 OYTHUIKH IO
NEHCTBHEM CXAaToro BO3[yXa, HarpeBaHwe ddupa B JaTyHHOH TpyOke myTéM TpeHHS
(BUIEOIEMOHCTpAITHS ).

W3meHneHnne BHyTpeHHEHN 3HEpruu (TemMnepaTypbl) Tejla pu TeIonepeaaye.
OnbIT N0 aabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).
Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTaTElsl.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi



N3mepenne yaeapHON TeIIOEMKOCTH.
Tema 3. Azpecammnvie cocmoanua geujecmea. Dazosvie nepexoovl

Hap006p33013aH1/Ie KU KOHACHCAIIHA. I/IcnapeHHe U KdmneHwe. AOCOIIOTHAA M OTHOCHTEIbHAs

BJI&XKHOCTh BO3Ayxa. HacelmeHHbId map. YnaenabHas TeIIoTa IMapooOpa3oBaHMs. 3aBHCHUMOCTH
TCMIICPATYPhI KUIICHUA OT JaBJICHHA.

Teépnoe Teno. Kpucrammuueckue u amopdHble Tena. AHU30TPONUS CBOMCTB KpPUCTAJUIOB.

Kunkue xpucrtamnbel. CoBpemMeHHble MaTepuaibl. [InaBneHue m Kpucraumsanus. YIenbHas TeIuioTa
iaBnenus. CyGnumanms.

YPaBHeHI/IC TeIIoBOro OanaHca.

TexHuyeckue ycTpOHCTBA U MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KaJIOpUMETD,
TEXHOJIOTUH TOTYYEHHUsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM J1aBJICHUH.

CriocoObl U3MEPEHHS BIAYKHOCTH.

HabGmronenne HarpeBaHus U TUTABJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.
JleMoHCTpanust KpUCTAIIIOB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

I/IBMepeHI/IC OTHOCHTEILHOI BIAXKHOCTH BO3ayXxa.

Pasnen 4. JaekTpoguHaMmnka

Tema 1. Inexkmpocmamuka

OnexTpuszanus Teia. DJIeKTpUuecKui 3apsia. J[Ba Bupa snexTpuueckux 3apsaoB. IIpoBoaHukw,
JUBJIEKTPUKHU U MOITYIPOBOAHUKH. 3aKOH COXPAaHEHMS 3JIEKTPUUECKOT0 3apsija.

Bzaumopeiicteue 3apsnoB. 3akoH KyioHa. ToyedHbIA 3JIEKTPUYECKUU 3apsii. DJIEKTPUUECKOE

nosie. Hanpsk€HHOCTD 3iteKTpryeckoro noi. IIpuHiun cynepno3unuu 3JeKTpudeckux nomieu. Jinnnm
HaIPsHKEHHOCTH DJIEKTPUYECKOTO TOJIA.

Pabora cun snexrpocrarnueckoro mojs. [lorennman. PazHocts morteHiumanos. [IpoBogHuku u
JTURJICKTPUKHU B DJIEKTPOCTATUUECKOM Tosie. [ludnexkTpudeckast IpOHUIIAeMOCTb.

OnekrpoémkocTh.  KonaeHcaTop. DIEKTpOEMKOCTh  IJIOCKOTO  KOHAEHcaTopa. JHEprus
3apsHKEHHOT 0 KOHIEHCATOopa.

TexHuyeckne YCTpPOMCTBA M NPAKTHMUECKOE TMPUMEHEHHUE: DSJIEKTPOCKON, 3JIEKTPOMETD,

AIEKTPOCTaTUYECKAs 3alUTa, 3a3€MIIEHHE DIIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu



Y CTpoicTBO U MPUHIUI ACUCTBUS JIEKTPOMETPA.
BzanmopeiicTBre HA3NEKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEJ.
[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.
DnexTpocTaTuyecKas 3aluTa.

JIM3AEKTPUKHU B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBHCHUMOCTH 3J'IeKTp0éMKOCTI/I IIJIOCKOI'0 KOHACHCATOpa OT IuIoIaign ILIaCTHH, pPaCCTOAHUA
MCKAY HUMHU U IIHBHGKTqueCKOfI IMPOHUITACMOCTH.

DHeprusi 3apsyKEHHOr0 KOHAEHcaTopa.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

N3mepenue 31neKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuil mox. Toku é paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIIOBHS CYIIECTBOBaHHUA 3JIEKTpHUYECKOro Toka. Mcrounuku toka. Cuia
ToKa. [[oCTOSIHHBIN TOK.

Hampsokenue. 3akon Oma 1S ydacTka LeTu.

DJIEKTPUYECKOE COMPOTHUBIICHHUE. YEIbHOE CONPOTUBICHUE BemiecTa. [locnemoBarenbHoe,
napajuielbHOe, CMEIIAHHOE COCTMHEHUE TPOBOIHUKOB.

PaGora QJICKTPHUYICCKOIr'0 TOKA. 3aKkoH I[)KOYJ'IS[—.HCHL[&. MontHoCcTh SJICKTPHUYCCKOI'O TOKA.

DNEeKTPOABMKYIAs CHJIa W BHYTPEHHEE COMPOTUBIICHHE HMCTOYHWKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTOM) 2JIeKTpuueckou 1enu. Koporkoe 3aMmbIkanue.

DJIEKTpPOHHAs! MPOBOJUMOCTb TBEPJABIX METAJIOB. 3aBUCHUMOCTb CONPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTb.

DnexTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[MonynpoBonuuku. CoOCTBEHHAsI ¥ MPUMECHAsI MPOBOJAUMOCTh MOITYIMPOBOAHUKOB. CBOMCTBA P—
n-nepexona. [TonynpoBoaHUKOBBIE TPHUOOPHI.

OneKTpuuecKuii TOK B pacTBOpax M  paciulaBaXx dJIEKTPOJIUTOB. JIEKTPOIUTHYECKAs
JUcCoanus. DIEKTPOIIn3.

DJIEKTpUYECKUil TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOATENbHBIA paspsaa. MonHus.
ITnaszma.

TexHuyeckne ycTpolWcTBa M NPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHHKHU TOKAa, JJIEKTPOHArpeBaTeNbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHBIICHHS, BaKyyMHBIH JHOMA, TEPMUCTOPBI M (POTOPE3UCTOPHI, IOIYIPOBOJHUKOBBIA U0,
raJlbBaHMKa.

Jlemoncmpayuu

I/I3MepeHI/I€ CHJIbI TOKA U HAIIPSAXKCHUA.



3aBUCUMOCTb COIIPOTUBIICHUS IUIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TJIOMIAH TONEPEYHOT O
CEUEHUs U MaTepuaa.

CMeniaHHoe COCAUHCHUC ITPOBOJHUKOB.

[Tpsimoe n3mepeHue eKTpoABHXKYIIEH cuibl. KopoTkoe 3aMblkaHie TajJbBaHUYECKOI0 3JIEMEHTa
U OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBJICHHS METANIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBoit paspsa v MPOBOAMMOCTb BO3AYXa.

OnHOCTOPOHHSSI IPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMeIaHHOr0 COEqMHEHUS PE3UCTOPOB.

W3mepenue 31eKTpoaBUKYIIEN CHUIIbl NICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.
Hab6mronenue anekTpomnusa.

Me:xnpeaMeTHble CBSI3H

W3yuenne kypca ¢usuku 06azoBoro ypoBHa B 10 Kkijacce ocymiecTBIseTcss ¢ y4ETOM
COJIEP’KATENIBHBIX MEXKIPEIMETHBIX CBSI3€H ¢ KypcamMu MaTeMaTUKH, OMOIOIMH, XMMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuule nouamus, CBsI3aHHBIE C MU3YYEHHEM METOJI0OB HAyYHOT'O MO3HAHMS: SBIICHUE,
HaydHbId (akT, THUMoOTe3a, (U3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HaONIOJCHUE, SKCIEPHUMEHT,
MOJIETTUPOBAHUE, MOJIE/b, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, nuHelHas (QyHKIMs, napabona, runepOoia, ux
rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI M MX IPOEKLIUK HA OCU KOOPJANHAT, CJI0KEHNE BEKTOPOB.

buonoeusn: Mmexanndeckoe JBM)KEHUE B KMBOH mpupojae, AMddy3us, ocMoc, TeII000MeH KHUBBIX
OpPraHu3MoOB (BHUIbl TEIUIONEPENaul, TEIUIOBOE PABHOBECHE), IJIEKTPUYECKUE SBICHUS B JKUBOU

pUpoze.

Xumus: JTUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHWE AaTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAs Macca, TEIJIOBbIe CBOMCTBA TBEPBIX TeJ, JKUIKOCTEH M Ta30B, DJIEKTPUUECKHE CBOWCTBA
METAJJIOB, JIEKTPOJIUTHYECKAs TUCCOIUAIMS, TAIbBAHUKA.

T'eozpaghus: BTaxxHOCTb BO3yXa, BETPhl, OapoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE [BUKEHUN C MCIOJIb30BAaHUEM MEXAaHHU3MOB, Y4YET TpEHUS B
TEXHUKE, MOJIIUITHUKHU, UCTIOJb30BaHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (pakeTa, BOJOMET U
NpyTue), ABUTaTelh BHYTPEHHETO CrOpaHus, mapoBasi TypOrHa, OBITOBON XONOAUIBLHUK, KOHIUITMOHED,
TEXHOJIOTHH TOIYYEHUSI COBPEMEHHBIX MaTEePHUaIOB, B TOM YHCIIE HAHOMATEpHUaaoB, U HAHOTEXHOJIOTUH,
JJEKTpOCTaTUYECKas 3allUTa, 3a3eMIICHHE JJIEKTpONpUOOpOB, KCEPOKC, CTPYHHBIH MpPUHTED,
3JIeKTpOHArpeBaTeIbHbIC TPUOOPHI, STEKTPOOCBETUTEIbHBIC TPHUOOPHI, TATbBAHUKA.



11 KUIIACC

Pa3nen 4. JaekTpoguHamMuka
Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHbie MarHuThl. B3anmonelcTBUE TOCTOSHHBIX MarHuToB. MarnutHoe moje. Bekrop
MarHuTHOM MHAYKIUU. [IpuHIMI Cynepno3suuuMd MarHUTHBIX Mojieil. JIMHUM MarHUTHOM MHIYKUUU.
KapTuna nuHMi1 MarHUTHOM MHAYKIIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MaFHI/ITHOC I10JIC HpOBOI[HI/IKa C TOKOM. KapTI/IHa JII/IHI/If/'I I/IHI[YKHI/II/I MArdmTHOT'O IMOJIA OJIUHHOI'O
IOpsIMOTO MPOBOJAHMKA M 3aMKHYTOT'O KOJBLEBOI'O IMPOBOJHMKA, KATYHIKH ¢ TOKOM. OmbIT Dpcrena.
BzaumopeiicTBre MPOBOIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJyJIb U HalpaBJICHHUE.

Cuina JlopeHua, e€ monynb U HampaBieHue. J/[BUKeHHE 3apsHDKEHHOW YacTULbl B OJIHOPOJIHOM
MarHuTHOM mosne. Pabora cuist Jlopenta.

SIBneHne  JJIEKTpOMarHUTHOW  MHAYKIMM. IIOoTOK  BEekTOpa  MAarHMUTHOM  MHAYKLHH.
DNEeKTPOABMKYIAS CUJIa MHAYKIUU. 3aKOH 3JIEKTpOMarHuTHON nHaykuuu dapanes.

BuxpeBoe nsnexkTpuueckoe Tojie. OJEKTPOABIKYIIAs CHJIA MHAYKIUM B  MPOBOJHUKE,
JBHKYIIEMCS TOCTYNATEIbHO B OJHOPOJIHOM MarHMTHOM ITOJIE.

IIpasuiio JleHua.

NuaykTUBHOCTD. SIBIIEHME CAMOMHAYKIIUU. DJIEKTPOJABUKYILAS CHUJIa CAMOUHIYKIUH.
DHeprusi MarHUTHOT'O MOJISI KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

Texnuyeckue  yCTpoHCTBAa M  MpakTUYECKOEe MPUMEHEHHE: TOCTOSHHBbIE  MAarHMTHI,
3JIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTULI, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUM MHIYKIIMY MarHUTHOTO TOJS.

BzaumopeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuita Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUATA.

SIBiieHUE PNEKTPOMArHUTHON UHAYKIUH.

[IpaBuno Jlenna.

3aBUCHUMOCTb JIEKTPOJABUKYILEH CUITBI MHAYKIIMHU OT CKOPOCTU MU3MEHEHUSI MArHUTHOTO MOTOKA.

SIBnenne CaMOMHOYKIIUH.



Yuenuueckuii skcnepumenm, nabopamophule pabomuol
N3yuenne MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.
UccnenoBanue neiicTBUS MOCTOSITHHOI'O MAarHUTA HA PaMKY C TOKOM.

WccnenoBanue siBICHUS JIEKTPOMArHUTHOW WHITYKIIHH.

Pa3pgen 5. Kosed0anus ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KOaedanus

Konebarenbnas cucrema. CBoOOaHBIE MexaHWYecKHe KoneOanus. ['apmoHudeckue kosieOaHmMs.
[lepuon, yactora, ammuutyaa u ¢asza xonedanuil. [IpyxuHuplii MasTHUK. MaTeMaTHUeCKU MasTHUK.
VYpaBHeHUe rapMoHu4ecKux konebanui. IIpeBpaienue sHeprun npu rapMOHNYECKUX KOJIEOaHUX.

Konebarenbupiii  koHTYp. CBOOOJHBIC JJIEKTPOMATrHUTHBIC KOJNEOAHHWS B  HICATBHOM
Kole0aTebHOM KOHTYpe. AHAOTUS MEXKIYy MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHHs YHEPTUHU B UACATBHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxalooUMX KoJeOaHUSAX. BBIHYKICHHBIE MEXaHMUYECKHE KOJIeOaHMUs.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMarHUTHbBIE KOJIEOaHuUS.

[IepemenHbi TOk. CHHYCOMJANBHBIA TEPEMEHHBIH TOK. MOIIHOCTE NEPEMEHHOrO TOKA.
AMIUIMTYZHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAMIPSKEHMUSL.

Tpancdopmatop. IlpousBoactBo, mnepenaya U NOTpeOJIEHHE DIEKTPUYECKOH 3HEpruu.
DKOJOrM4ecKHe PHUCKM TpPH  TNPOM3BOJACTBE  AyeKTpodHepruu. KynbTypa  HUCIONB30BaHMS
AJIEKTPOIHEPI U B ITOBCEIHEBHOM KU3HU.

TexHH4ecKre YCTPOMCTBA M MPAKTUUECKOE IMPUMEHEHHUE: AJIEKTPUUYECKUN 3BOHOK, IE€HEpaTop
MIEPEMEHHOT0 TOKa, JINHUHU 3JIEKTpoIepeiay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KonedaTenbHOW CHUCTEMBbl (TPYKMHHBIH WM MaTeMaTUYeCKUil
MasiITHUK).

HaGimrotenue 3aTyxaromux KoieOaHui.
HccnenoBanne CBONCTB BHIHYXIEHHBIX KOJIeOaHU.
Hab6monenue pe3onanca.

CBOOOTHBIC AJIEKTPOMATHUTHBIC KOJICOAHUSI.

OcrumorpaMMbl (3aBUCUMOCTH CHITBI TOKA W HAIIPSIKEHHS] OT BPEMEHH ) /ISl SJIEKTPOMArHUTHBIX
KoJIe0aHui.

Pe3oHanc mnpu 1OCIEIOBAaTEIbHOM COCAUHEHUH PE3UCTOPA, KATYIIKA WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mopens TMHUY DJIEKTPOINepeaaun.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi



I/ICCHe,Z[OBaHI/IC 3aBUCUMOCTH II€PpUOJaa MAJIbIX KoJIeOaHui rpy3a Ha HUTH OT JJIMHBI HUTH U MAaCCBbI

rpysa.

HccnenoBanue MNEPpEMCHHOTO TOKa B LCIHU U3 IOCJIICAOBATCIBHO COCIMHEHHBIX KOHACHCATOpa,

KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60IHbI

MexaHnueckue BOJHBI, yclIoBHs pacmpocTtpaHeHus. [lepuoa. CkopocTh pacnpocTpaHEHUs U

JuinHa BonHbl. [lomepeunble u mpojonbHble BOJHBL. MHTepdepeHuns W AUpakius MeXaHHUYeCKUuX

BOJIH.

3Byk. Cxopocth 3ByKa. ' poMkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

SHCKTpOMaFHI/ITHBIC BOJIHEL. Y CIOBHS HU3JTYy4CHHA OJICKTPOMArHMTHBIX  BOJIH. Bzanmuas

opueHTtauust BektopoB E, B, V B snexkrpomarnuTHOM BojHE. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH:
OTpakeHHUe, MperoMiIeHne, noiaspusanus, qudpakus, narepdepennns. CKOpoCTh dIEKTPOMArHUTHBIX

BOJIH.

[Ikana 371eKTpOMarHUTHBIX BOJH. [IprMeHeH e 2IeKTpOMarHuTHBIX BOJTH B TEXHUKE U OBITY.
[IpuHIMIBI pagUOCBS3U U TeleBUACHUA. Pagronokarus.
DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAKOIIEH CpeIbl.

TexHu4ecKue yCTpOMCTBA U IPAKTHYECKOE IPUMEHEHHUE. MY3bIKAJIbHBIE HWHCTPYMEHTHI,

yIAbTPa3BYKOBasl AMAarHOCTHKA B T€XHUKE M MEIUIIMHE, pajap, pajuolnpHEMHUK, TEIEBU30p, AaHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBanue 1 pacpoCTpaHEHUE MOMEPEYHBIX U MPOJIOIBHBIX BOJH.

KoneGmomeecs Teo Kak HCTOYHUK 3BYKa.

HabGmtonenue orpaxeHus: U mpesioMICHUSI MEXaHUYECKUX BOJTH.

Habmonenue natepdepeHnny u AUPpakiini MEXaHMUECKUX BOJH.

3BYKOBO pe30HAHC.

HaGiroienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYON U 9aCTOTOM KOJICOaHHIA.

HccnenoBanne CBOWMCTB SJICKTPOMAIrHUTHBIX BOJIH: OTPAXCHUC, IIPCIOMIICHUC, IOJJApHU3alNs,

nudpaknys, HTepQepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacpocTpaHEHHE CBETa B OJHOPOIHOW cpene. JIyu

cBeTa. TOYeyHBIM HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHUs cBeTa. [locTpoeHre H300paKeHNUH B IIJIOCKOM 3epKalie.

HpeJIOMJIeHI/Ie cBeTa. 3aKOHBI IMpCIOMJICHUSA CBCTA. AOCOIIOTHBIM TOKa3aTellb MPpCIOMJIICHUA.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHblid yroy MoJHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus cseta. CioxHbIi coctas Oenoro ceera. L{ser.



Cobuparomue U pacceuBaroniye JUH3bl. ToHKas auH3a. POKYCHOE PACCTOSHUE U ONTHYECKAast
cwiIa TOHKOW JMH3bL. [locTpoeHne n300pakeHnid B COOMPAIIINX U PACCEMBAIOIINX JMH3aX. Dopmyna
TOHKOM JINH3BI. Y BEIMUYCHUE, IaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUS HAOIIOICHUS
MaKCUMyMOB W MHUHUMYMOB B HWHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX
HWCTOYHUKOB.

Hudpakius ceeta. AudpakimonHas pemérka. Y cioBre HaOI0eHUS ITaBHBIX MAKCUMYMOB TIPH
naJleHU MOHOXPOMATHUYECKOI'0 CBETa Ha TU(PPAKLIUOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHu4Yeckre YCTPOMCTBA W TPAKTHYECKOE TMPHUMEHEHWE: OdYKH, Jyma, ¢oToanmapar,
MPOEKIIMOHHBIN amnmapar, MUKpPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, MU(QPAKIMOHHAS peIIETKa,
HOJISIPOU.

Jlemoncmpayuu

[IpsmonHeHOE pacpocTpaHeHne, OTpaKeHre U mpenoMieHne cBeta. OnTuyeckue mpudophl.
[TonHoe BHYTpeHHee oTpaxkeHne. MoJienb cBeToBo1a.
HccnenoBanue CBOWCTB N300paXCHUN B JIMH3AX.

Mozenu MUKpOCKOIa, TEJIECKOIa.

Hab6mronenue naTepdepeHinm crera.

Habmonenue nudpakiuu crera.

Habmtonenue nucnepcuu cBera.

[TomyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ TOMOLIBIO AU(PPAKITMOHHON PEHIETKH.
Habmtonenue nonsipusanuu cBera.

Yuenuueckuii skcnepumenm, nabopamophule pabomol
N3mepenue nokaszarens NpeaoMIeHUs CTEKIIA.
HccnenoBanue cBOWCTB N300paKeHUH B JIMH3AX.

Hab6mronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI crieniaIbHON TEOPUH OTHOCHTEJIbHOCTH

['paHuibl TPUMEHMMOCTH KJIACCHUYECKOM MexXaHukd. [locTynaTel cCHenualibHOW TEOpUHU
OTHOCUTEJILHOCTH: MHBAPUAHTHOCTh MOJYJISi CKOPOCTH CBETAa B BaKyyMmMe, MPHUHITUIT OTHOCHTEIbHOCTH
OWHIITEWHA.

OTHOCHUTEIPHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH M COKpaIlleHUE JTHHEI.

DHeprust U UMIYJbC PEIATUBUCTCKON YaCTUIIBI.



CB43b MACCBhI C SHEPTUEH U UMITYJIBCOM PEIISITABUCTCKON YaCTUIIbL. DHEPT S MTOKOA.

Pa3znen 7. KBanToBas ¢pusznka

Tema 1. Inemenmeol K6anmoeou ONMuUKU

®otonsl. opmyna [1nanka cBs3u SHEPTUH (POTOHA € €0 YACTOTOW. DHEPTUS U UMIYIILC (POTOHA.

OtkpeiTie u uccnenoBanue Qorordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl QoToddpdekra.
VYpasHenue DitHireitHa s porodddexra. «Kpacnas rpanuna» Gorosddexra.

Hasnenue ceera. Onbithl [1. H. JIeGenena.

XMMHYECKOE JICHICTBUE CBETA.

TexHuYecKHe YCTPONUCTBA U MPAKTHYCCKOE MPUMEHEHUE: (OTOIIEMEHT, (OTOJATUHK, COTHEUHAS
Oarapesi, CBETOAHOI.

Jlemoncmpayuu
®dotorhPexT Ha YyCTaHOBKE C IIMHKOBOM TTACTHHOM.

HccnenoBanne 3akoHOB BHENIHETO GoTodddexra.

Cseroauon.
Conneunast 6arapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopna mo paccesHuto o-uactull. [ImanerapHas mMojens
atoma. [locrymarer bopa. M3nydenue u mornomenre GOTOHOB MPHU MEPEXOJEe aTOMa C OJHOTO YPOBHS
sHepruu Ha apyroul. Buasl cnektpoB. CriekTp ypoBHEH 3HEPruu aroma BOJI0Po/Ia.

Bonnossle cBolicTBa yactull. Bonuel ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOW Tyaanu3M.

CroHTaHHOE U BBIHY>XKACHHOC N3JIYUCHUC.

TexHuyeckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHaIN3 (CHEKTPOCKOMN),
Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenue ATUHBI BOJHEI JIa3epa.

Hab6mronenne nuHEHYaThIX CIIEKTPOB U3TyUeHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Habmronenue nuHE9aToro cnekrpa.

Tema 3. Amomnoe s0po



DKCIIEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCT CTpOeHHs siapa. OTKpHITHE pPaJOaKTHBHOCTH.
OmnsiTel Pesepdopaa mo onpenenenuio cocraBa paaroakTUBHOTO u3inydeHus. CoiicTBa anbda-, 6era-,
ramma-u3JiydeHus. BiusHue paquoakTHBHOCTH Ha )KUBBIC OPTaHU3MBI.

OTtkpbiTHE TPpOTOHA U HelTpoHa. HykiionHas monens anapa ['eitzenOepra—liBanenko. 3apsy sapa.
Maccosoe uncio sapa. M3oromnst.

Anbda-pacnaa. ONeKTpOHHBII W TMO3UTPOHHBIA OeTa-pacmaj. ['amma-uznydeHue. 3akoH
PaZAMoaKTUBHOIO pacnaja.

DHeprus cBsi3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledexT Macce sapa.
SInepHble peakuuu. JleleHUe U CUHTES SAEP.

Snepueiii peakrop. Tepmosinepusiii cuHTe3. [IpoOaeMbl M MEPCHIEKTUBHI SIIEPHON SHEPTETHKHU.
DKOJIOTMYECKHUE ACTICKTHI SIIEPHON YHEPTreTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.
Mertonbl HaOIIOAEHHS U PErUCTPALlUU 2JIEMEHTapHBIX YacTHUII.
OyHnaMeHTaIbHBIE B3aUMOACHCTBH. ENMHCTBO (U3NYECKO KapTHHBI MUPA.

TexHHUECKHE YCTPOMCTBA U MPAKTHUECKOE TIPUMEHEHHE: JO3UMETp, KaMepa BuiibcoHa, saepHbIit
peakTop, aToMHas Oomoa.

Jlemoncmpayuu
CuéTYnK HOHU3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB yacTHil (TI0 TOTOBBIM GoTorpadusm).

Pa3znesn 8. JjieMeHTBI aCTPOHOMUM U ACTPOPU3UKH
Dranbl pa3BuThs actpoHoMuH. [IpukiiaHoe 1 MUPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMHUH.
Bun 3B€3anoro Heba. Co3Be3nus, ipKue 3BE3/IbI, MIAHETHI, KX BUIUMOE JIBIKEHUE.
ConneuyHas cucrema.

Connue. ConHeuHass akTuBHOCTh. Mcrounuk sHeprun ConHua M 3BE3A. 3BE3/BI, UX OCHOBHBIE
XapakTepUCTUKHU. JlMarpaMMa  «CHEKTpaJbHBIM  KJacC —  CBETUMOCTb». 3BE3ABI  IJIABHOU
II0CJIEJOBATEIIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb)» JJIsl 3BE3]l IVIABHOW I0CIE10BATEIbHOCTH.

Buyrpennee crpoenue 38€31. CoOBpeMEHHBIEC MPEICTABICHUS O MMPOUCXOXKACHUH U dBotou ConHIla 1
3BE31. DTanbl )KU3HU 3BE3I.

Mueunbiii Ilyte — nHama ["amaktuka. ITonoxkenwe u nBuwxenue ConHna B ['amaktuke. Tumbl
ranakTuk. Paguoramaktuky u kBa3zapsl. UEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66na. Pa30eranue ranaktuk. Teopust bonbmioro
B3pbIBa. PenmnkroBoe nsnydenue.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.



Hepewménnpie mpo6iieMbl aCTpOHOMUH.
Yuenuueckue nabnooenus

Habmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUN s
OIpe/IeTICHUS MOJIOKEHHsI HeOECHbIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3iusl CeBepHOro
HOJyLIApUs U SIPKUE 3BE3/IBI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro [1yrtu.
Oobo0marmee NOBTOPEeHNE

Ponb Qu3uku u acTpOHOMHH B DKOHOMHYECKOW, TEXHOJIIOTMUYECKOW, COIUAIBHON M ITHYECKOU
chepax AESITeTbHOCTH YENOBEKa, POJb M MeCTO (DM3MKM W acCTPOHOMHU B COBPEMEHHOM Hay4dHOU
KapTUHE MUpa, poiib (HU3NYECKONH Teopuu B (DOPMHUPOBAHUHU TPEICTABICHUN O (PU3NUYECKOW KapTHUHE
MHUpa, MECTO (U3NYECKOW KAPTUHBI MHUpa B OOIMIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPECTaBICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3U

Wzyuenne kypca ¢usuku O6azoBoro ypoBHa B 11 Kkijacce ocymecTBiasieTcss ¢ y4ETOM
COZIEpIKATENBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTMHU, XUMHHU, Teorpaduu
TEXHOJIOI'NH.

Mesxcnpeomemuvie nouamus, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAy4YHOTO MO3HAHUS: SIBJIICHUE,
Hay4dHBIH (akT, TUmore3a, (u3nveckas BENMYMHA, 3aKOH, TEOpUs, HAOMIOJCHHE, OSKCIIEPUMEHT,
MOJICTUPOBAHNE, MOJIETTh, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMBbl YpaBHEHH, TPUTOHOMETPHUUECKUE (DYHKIIMH: CHHYC, KOCUHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbI M MX IPOEKIMH Ha OCU
KOOpJIMHAT, CJIO)KEHUE BEKTOPOB, IPOM3BOJAHBIE 3JEMEHTApHBIX (QYHKUUH, NPU3HAKUA MOJ00US
TPEYroJIbHUKOB, OINPEIeJIEHUE IO IIIOCKUX (uryp u oobéma Ted.

buonoeus: snextpuyeckue SIBIEHUS B JKUBOM INpHUpoje, KojeOaTeabHblE ABMKEHHS B >KUBOU
MIPUPOJIE, ONITUYECKHE SIBJICHUS B )KUBOM IPUPOAE, NEHCTBHUE paualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKask CTPYKTypa TBEPHABIX TEJl, MEXaHU3MBbI
00pa3zoBaHMsI KPUCTAIUINYECKOM PeIIETKH, CIEKTPaIbHbBIN aHAN3.

l'eocpagpua: wmarHuTHble TmoONMOca 3€MJIM, 3aJIeKW MArHUTHBIX pPyHd, (GOTOChEMKA 3E€MHOU
IIOBEPXHOCTH, NPEACKA3aHUE 3EMIIETPSICEHUM.

Texunonoeus: INWHUW DIEKTPOIEpenady, TEeHEepaTop MEPEeMEHHOr0 TOKa, JJIEKTPOIABUTATENb,
WHIYKIIMOHHAs T€Yb, pajap, paadonpuEéMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONTHKA, COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IIPOI'PAMMBI 110 PUBUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne ydebHOro npeamera «dPusnka» Ha ypoBHE CpelHEro ooOmiero oopazoBaHus (6a30BbIif
YPOBEHb) JIOJDKHO OOECICYUTh JOCTHXKCHHE CJICAYIOMNX JIMYHOCTHBIX, METAlpPeIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTATOB.

JIMHHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHMS YydeOHoro mpenmera «®Du3uka» ODKHBI OTpa)kaTb
TOTOBHOCTh M CHOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOH BHYTPEHHEH
NO3UIMEH JMYHOCTH, CHUCTEMOH IICHHOCTHBIX OPHEHTAILWi, TO3UTHBHBIX BHYTPEHHUX YOEXKICHHUH,
COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHICKOTrO OOIIECTBA, PACIIUPEHHE >KU3HEHHOTO
OIBITa M ONBITA JACATEIBHOCTH B MPOIECCE peaTH3allid OCHOBHBIX HAIpPABICHUN BOCIUTATEIBHOMN
JeSTeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaaaHCcKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMK O0YYAOIIEroCcs KaK aKTHBHOTO M OTBETCTBCHHOI'O
YJIeHa POCCHIICKOr0 OOIIECTRA;

MPUHATHE TPAJWIMOHHBIX  OOIIEUYETIOBEYECKUX TYMAHUCTHYECKUX W JIEMOKPATUUYECKUX
IICHHOCTEH

TOTOBHOCTh BECTH COBMECTHYIO [ESTENbHOCTh B HHTEpecax TpaKIaHCKOTro OOIIEeCTBa,
y4acTBOBaTh B CAMOYTIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIliy;

YMCHUC B3aHMOHeﬁCTBOBaTB C COMAJIbHBIMHA MHCTUTYTAaMH B COOTBCTCTBHU C HUX (1)YHKI_[I/I$IMI/I u
Ha3HA4YCHUECM,

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOM AESITEIBHOCTH;
2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:
c(OpMHUPOBAHHOCTh POCCUNCKON I'pakJaHCKON MJIEHTUYHOCTH, aTPUOTU3MA;

IICHHOCTHOE OTHOIIICHHE K rOCYJapCTBEHHBIM CHMBOJAM, JOCTHXCHHUSAM POCCHUICKUX YYEHBIX B
o0actu (GU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 [TOBEACHHUS;

CMOCOOHOCTh OILIEHMBATh CHUTYAallMI0O M TMPHHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH, B TOM YKCJIE B EATEIBHOCTH YYEHOTO;

OCO3HAHUE JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOWYMBOTO Oy 1YILIETO;

4)3CTeTHYEeCKOr0 BOCTIMTAHMS:



JCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYas AICTETHKY HAyYHOTO TBOPYECTBA, MPHCYILIETO
¢u3nyeckoil Hayke;

5)Tpy10BOro BoCHUTAHMA:

MHTEPEC K PAa3IMYHBIM cepaM NpodhecCHOHATBHONW AESTEIBHOCTH, B TOM YHCIIC CBS3aHHBIM C
(U3MKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3ZHAHHBIN BHIOOp Oyaymiei mpodeccuu U pealn3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O W CamMOOOpa3oBaHUIO B oOiacth (GU3UKKA Ha
MPOTSIKEHNUH BCEU KU3HU;

6)3K0JI0r14eCcKOro BOCIIUTAHUSA:

copMHUPOBAaHHOCTh ~ JKOJOTMYECKOH  KYyJBTYpbl, OCO3HAaHWUE TIJIOOAIBHOrO  Xapakrepa
HKOJIOTHYECKUX MPObIIeMm;

IUTAHUPOBAHHME M OCYIIECTBIICHUE NEHCTBUII B OKpYyXKalolleld cpele Ha OCHOBE 3HAHUS Liejeid
YCTOMYMBOIO Pa3BUTHUS UETIOBEUECTBA;

pacIIipeHHe OIbITa JAEATENbHOCTH HKOJIOIMUECKON HAIpPaBJIEHHOCTH HAa OCHOBE HMMEIOIIMXCS
3HaHU# 1o pusuke;

7)UeHHOCTH HAYYHOI'0 IMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢du3nyeckoil HaykH;

OCO3HAHUE IIEHHOCTH HAay4HOH J[eATeNbHOCTH, T'OTOBHOCTb B TMpOLECCe H3y4YeHUS (QU3UKU
OCYILIECTBIIATH POEKTHYIO U UCCIIEI0BATENBCKYIO JESTENbHOCTh MHIUBUYalbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHBbIC YHUBePCAJIbHbIE YUeOHbIe 1elCTBUSA
Ba3oBble Jlornueckue neiicTBUA:

CaMOCTOSTENIbHO  (pOpMYyIUpOBaTh M aKTyaJlu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMPEACIIATE HCIIU ACATCIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTCPUHU UX NOCTUKCHUS,
BBIABJIATH 3aKOHOMCPHOCTH U ITPOTUBOPCHUA B paCCMATPHBACMBIX CI)I/I?,I/I‘IGCKI/IX SABJICHUSAX,

pa3pabarbiBaTh IIAH PEHICHHS MPOOJEMbI ¢ YU4ETOM aHajiu3a HMMEIOIIMXCS MaTepUalbHBIX MU
HEMaTepUAITBHBIX PECYPCOB;

BHOCUTH KOPPCKTHUBLI B ACATCIBHOCTL, OLICHUBATL COOTBCTCTBUEC PE3YJIbTATOB LCIIAM, OLICHUBATDH
pUCKH HOCHCHCTBHﬁ ACATCIbHOCTH

KOODAMHHMPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHMSIX pEalbHOrO0, BHPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHSI;

Pa3BHUBATb KPCATHBHOC MBINIJICHUC TPU PCIICHHUU KU3HCHHBIX Hp06J'IeM.



Ba3oBble ucciaenoBarebLCKHeE AeliCTBHA .
BJIaACTH HaquOﬁ TepMI/IHOJIOI‘I/Ief/'I, KIIFOYCBBIMU ITOHATUAMU U MECTOAAMHU (I)HSH‘IGCKOIZ HayKI/I,

BJI1aACTh HaBBIKaMH y‘IC6HO'I/ICCHCI[OBaTCJIBCKOI71 u HpOGKTHOfI JACATCIIbHOCTHU B obJtactu (1)I/I3I/IKI/I,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATCIIbHOMY ITOMCKY MCTOAO0B PCHICHUA 3adad Q)HSI/I‘ICCKOFO
COACPIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOA0OB ITO3HAHUA,

BJIAJCTh BHJAMH JIEATCILHOCTH TI0 TOJYYCHHIO HOBOIO 3HAHHUS, €r0 HMHTEPIPETaIUH,
MPeoOpPa3OBaHUI0 W TIPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX CHTYAIHsX, B TOM YHCJIe TPU CO3JIaHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NIPUUUHHO-CIICICTBEHHBIC CBSI3U M aKTyallM3UPOBATh 3ajauy, BBIIBUTaTh THUIOTE3Y €€
pellieHrs, HaXOAUTh apryMEHThI Ul JO0Ka3aTelIbCTBA CBOMX YTBEP)KJIEHUH, 3a/1aBaTh HapaMmeTpbl U
KPUTEPUU PEIICHUS;

AHAIIM3UPOBATHL TIOJYUYCHHBIC B XOAC PCIICHHUA 3aJadd PE3yJIbTaTbl, KPUTHYCCKH OLICHUBATH HX
JOCTOBEPHOCTH, IPOTrHO3UPOBATH UBMCHCHHUE B HOBBIX YCIIOBHUAX,

CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIC 33a]]aui B 00pa30BaTENbHOMN JEATENbHOCTH, B TOM YHCIIE
IpY U3Y4CHUU (PHU3HUKH;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh IPUOOPETEHHBII OIBIT;
YMCThb IICPCHOCUTH 3HAHUA 1O (1)I/I3I/IKC B IPAKTUYCCKYIO 00J1aCTh KHU3HCACATCIIbHOCTH,
YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX IPEAMETOB;
BBIZIBUT'aTh HOBBIC UACH, TPCAJIaraTb OPUTMHAJIBHBIC ITOAXOABI U PCIICHUA,
CTaBUThb HpO6HeMBI " 3ala4i, JOIMYCKAIHNE AJIbTCPHATUBHBIC PCIICHUA.
Pabora ¢ nnpopmanmei:

BJIQ/IETh HaBBIKAMU IMOJIy4eHUs MH(pOopMaluu GU3NYECKOr0 CONEPIKaHUS U3 UCTOYHUKOB Pa3HbBIX
TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOMCK, AaHaJIU3, CHUCTEMATH3alMI0 M HUHTEPIpPETALHIO
UH(OPMAIIUH pa3IMYHBIX BUJOB U (GOPM MPEICTABICHUS;

OIICHUBATH JOCTOBEPHOCTHh HH(MOPMAIIHH;

HCIIOJIb30BATh CPEACTBA I/IH(bOpMaIII/IOHHBIX U KOMMYHHUKAITUOHHBIX TEXHOJIOTUHA B pEeIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHHM3allMOHHBIX 3a/a4 C COOJIIOJICHHEM TpeOOBaHUI
IPrOHOMHKH, TEXHUKU OE30MACHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPABOBBIX U ITHYECKHX HOPM,
HOPM HH(OPMAIIOHHOW 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COACPKAHMS B PA3NIUUYHBIX Qopmarax ¢ yuyéToM Ha3HAYCHHUS
uH(pOpMaIUH U LIeTIEBON ayIMTOPUH, BRIOUPAs ONTUMAIBHYIO POpMY MPEICTABICHUS U BU3yaTH3aliu.

KoMMyHHKAaTHBHBIE YHHBepcaJibHble y4eOHbIe AeiicTBUS:
OCYILIECTBIISATH OOIIEHNE HA YPOKax (PM3UKHU U BO BHEYPOUHOM NEATEIbHOCTH;
pacro3HaBaTh NPEANOCHUTKN KOH(M)IMKTHBIX CUTYalluid U CMATYATh KOH(JINKTHI,

pasBépHyTo W JIOTMYHO HU3J1araTb CBOIO TOYUKY 3pCHUA C UCITIOJIb30BAHUCM A3BIKOBBIX CPCIACTB;



MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHTHOW U MHAUBUAYAIbHON padOTHI;

BbIOMpaTh TEMAaTHUKy M METOAbl COBMECTHBIX JEHCTBUM C Y4€TOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)X0r'0 4I€Ha KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM ACATEIbHOCTH, OPraHU30BBIBATE U KOOPIAMHHUPOBATH JIEHCTBUSA 10
€€ JOCTMKEHHUIO: COCTaBIIATH IUIAH JCHCTBUMN, PACHpPEleNsATh POJIM C YYETOM MHEHHMM YYaCTHUKOB,
00CyX/1aTh pe3yIbTaThl COBMECTHON PaOOTHI;

OLICHUBATh Ka4Y€CTBO CBOCIO0 BKJIaJa M KaXIOI0 y4YaCTHHKAa KOMAaHJIBI B O6H_H/II\/II pe3yabTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKThI, OLIEHMBAaTh UJEH C TMO3UIMU HOBHU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIICCTBJIATL MO3UTUBHOC CTPATCTHUYCCKOC ITOBCACHUC B PA3IMYHLIX CUTyalUsaX, IPOABJIATH
TBOPUYCCTBO U BOO6p8.)K€HI/Ie, OBITE HWHHUIWUAaTHUBHBIM.

PerynsiTuBHbBIE YHHBeEpCcaJbHbIE YUeOHbIE 1eiCTBHUS
Camoopranm3anus:

CaMOCTOSITENIbHO ~ OCYLIECTBJIATh ITO3HABATENIbHYIO JESITEeIbHOCTh B 00jacTh (GU3MKU U
aCTPOHOMUH, BBISIBIIATH MTPOOJIEMBI, CTaBUTh U ()OPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEIIEHHUS pacy€THBIX M KAa4yeCTBEHHBIX 3ajad, IIIaH
BBIMIOJTHEHUSI IPAKTUYECKONH paboThl C YYETOM HMMEIOLIUXCSI PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEAIIOYTCHUM;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
paciupsaTh paMKi yueGHOro MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEHUH;

JieTIaTh OCO3HAHHBII BHIOOp, apIrYMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCThH 32 PEIICHHE;
OLIEHUBATh MTPHUOOPETEHHBII OIIBIT;

CrocoOCTBOBAaTh (DOPMUPOBAHUIO W TIPOSBJICHHUIO JIPYAMIIMU B 00JacCTH (DU3HKH, TOCTOSHHO
MOBBINIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJ’[L, SMOIMOHAIbHBbII MHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsdM, BHOCHTH KOPPCKTHUBBI B JACATCIBHOCTH, OLCHHWBATH
COOTBCTCTBUC PC3YJILTATOB LC/IAM,

BIaJeTh HaBBIKAMH I103HABATEIbHOMN pe(i)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX JEeHUCTBUIL U
MBICIIUTCIIBHBIX IIPOLIECCOB, UX PE3YIIBTATOB U OCHOBaHI/If/'I;

UCTIOJIb30BaTh MPUEMBI peIIEKCHU JUTSI OLIEHKH CUTYAIMH, BEIOOpAa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;
IPUHUMATh MOTHBBI U ApIyMEHTBI APYTUX [IPU aHAIU3€E PE3YJIBTATOB AEATEIbHOCTH;

MMpUHUMATh 06651, IHOHHMMas CBOU HEAOCTATKH M JOCTOMHCTBA,



IIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;
IIPU3HABaTh CBOE IPABO U MPABO JPYIHMX HA OIIMOKH.

B mporiecce NOCTHIKEHHSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOrpamMMbl MO (U3MKE IS
YPOBHSI CpeIHEro o0mero oOpa3oBaHHMs Yy OOYYaIOMUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIJICKT, PEAIONIAralonii copMUpPOBAHHOCTE:

CaMOCO3HAHUS, BKIIFOUYAIOIIETO CITOCOOHOCTh MOHMMATh CBOE YMOIMOHAILHOE COCTOsIHUE, BUACTD
HaIpaBJIEHUS Pa3BUTHUsI COOCTBEHHON AYMOITMOHAIILHOM c(hephl, OBITh YBEPEHHBIM B cebe;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIONIETO CAMOKOHTPOIIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTHPOBATHCS K OSMOIMOHAIBHBIM M3MEHEHHUSIM U TPOSIBIISTH
THOKOCTbH, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHUBaNuu, BKJIIO‘IaIOH_[efI CTPEMJICHHUC K JOCTUIKCHHIO LCJIN U YCIICXY, OIITUMU3M,
WHUIUATUBHOCTH, YMCHHC HeﬁCTBOBaTB HCexXoas U3 CBOUX BO3MO)KHOCTCI>1;

OMIIaTHH, BKITIOYAIOIICH CIIOCOOHOCTH ITOHUMATh OMOIHOHAJIBHOC COCTOSAHUEC APYIrUX, YYUTHIBATD
€T0 IpH OCYIICCTBIICHUH O6H.[€HI/I$I, CIIOCOOHOCTB K COYYBCTBHIO U COIICPCIKMUBAHUIO,

COIIMANIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaMBaTh OTHOLICHHUSI C APYTrHMH
JIOAbMHU, 3a00TUTHCS, TPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

INPEIJMETHBIE PE3YJIBTATBI

K xoHny o0yuyenus B 10 kjacce peaMeTHbIE pE3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAKaTh
c(OPMHUPOBAHHOCTh Y O0YHAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpaxX pojb U MeCTO (GU3UKH B (DOPMUPOBAHUHM COBPEMEHHOW HAay4IHOH
KApTUHBI MHpA, B PA3BUTUHA COBPEMECHHON TEXHUKH U TEXHOJIOTMH, B NMPAKTHUYECKOH NEATEIBHOCTH
JIOACH;

YYUTHIBATh TPAHUIBI NMPUMEHEHHS HM3YYCHHBIX (PU3MYECKHUX MOJENCH: MaTepualibHas TOYKa,
WHEpIHATbHAS CHCTeMa OTCUYETa, aOCOMIOTHO TBEPAOE TEINIO, HICATBHBIN Ta3, MOJEIH CTPOCHHS Ta30B,
KUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN ANEKTPUUECKUH 3apsil IPH pelIeHnd (GU3MUECKUX 3a1ay;

pacrio3HaBath (pU3NUECKHUE SBJICHHS (IPOIECCHI) M OOBSICHATh X HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH CTPOCHHUS BEIIECTBA W DJICKTPOJWHAMUKHA: PABHOMEPHOE W
PaBHOYCKOPEHHOE MPSAMOIUHEIHOE IBMXEHHE, CBOOOJHOE MaJieHUe TeJ, IBWKEHUE MO OKPYKHOCTH,
UHEpIWs, B3auMoielicTBue Tei, aupdys3us, OpOyHOBCKOE TBUKECHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX
TeN, M3MEHEeHHe o0hEMa Ten MpU HarpeBaHWH (OXJIAXKJICHWU), TEIUIOBOE PaBHOBECHE, HCIIapEHUE,
KOHJICHCAIUs, TJIaBJICHNE, KPUCTAIUIN3AIUsl, KUTIEHHE, BIaKHOCTh BO3/1yXa, MOBBIIICHUE JaBICHUS ra3a
MIPH €r0 HArPEBAaHWHU B 3aKPBITOM COCYJIE, CBSI3b MEXIY MTapaMeTpaMH COCTOSHHS Ta3a B H30IpoIieccax,
AJIEKTPU3ALIUS Tell, B3aUMOJICHCTBHE 3aps/I0B;

OIKCHIBATh MEXAHHYECKOE JIBIKEHUE, UCIONB3YyS (U3MUYECKUE BEIUYMHBI: KOOPAWHATA, MYTh,
nepeMelieHne, CKOpOCTh, YCKOpPEHHe, Macca Tena, CUia, UMIYJIbC Tella, KUHETHYecKas JHeprus,
MOTEHI[MATbHAS YHEPTHUs, MEXaHWUYECKasi padoTa, MeXaHU4eCKass MOIIHOCTb; TP ONMHUCAHUU TPABUILHO



TPaKTOBAaTh (PU3UUECKHUI CMBICI HCIOJb3YEMBIX BEIMYMH, UX OOO3HAYEHMS] M EIUHUIbI, HAXOAUTb
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMH,

OIKCHIBaTh W3yUYCHHBIC TEIIJIOBBIE CBOWCTBA TENl M TEIJIOBBIC SIBICHHUS, MCHONB3Ys (pu3mdeckue
BEJIMYMHBI: JIaBJIEHUE ra3a, TemIepaTypa, CpeIHss KUHETHYecKas SHEPTUs XaOTHUYECKOro IABM)KECHUS
MOJIEKYJI, CPETHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEpTHs, padora
ra3a, KO3 QUIMEHT TOJIe3HOro ACWCTBUS TEIJIOBOTO IBUTATENIs; MPU OMHCAHUM TMPAaBUILHO TPAKTOBATH
(Gu3NYECKUN CMBICT HCIONb3YEMbIX BEIMYMH, WX OOO3HAUEHHS W €IMHULbI, HaXOIUTh (QOPMYJIbI,
CBSI3BIBAIOIME TAHHYIO (PU3UUECKYIO BETUUMHY C IPYTHMHU BETUYHMHAM;

ONKCHIBATh HW3YYEHHBIE JJIEKTPUUYECKHME CBOWCTBA BEIIECTBA U DJEKTPUUYECKUE SIBICHUS
(mpouecchbl), HMCHONB3Ysl (U3MUECKUE BEIUYUHBI: AJIEKTPUUYECKHI 3apsil, JIJIEKTpUYECKOe TIoIe,
HaMpsOKEHHOCTD TOJs, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB; MPU ONUCAHMHM TPABUIBHO TPAKTOBATH
(u3MUecKuii CMBICT HCHONB3YEMbIX BEIUYUH, MX OOO03HAUEHUS U EOUHUIIBI, YKa3blBaTh (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMH BEITHYUHAMU;

AHATM3UPOBATHh (PUBUUYECKUE TIPOIECCHI U SBIICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI ¥ TIPUHIIUIIBL:
3akoH BcemupHoro tsrotenus, |, Il u |1l 3akonsr HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON YHEPTUH,
3aKOH COXpaHCHHS WUMIYJIbCa, MPUHITUI CYNMEPIIO3WIIMK CHJI, TIPUHIIAIT PABHOIIPABUS WHEPIHATHHBIX
CUCTEM OTCUéTa, MOJCKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHel KHHETUYECKON SHEPTUH TEIUIOBOTO JABMKEHUS MOJICKYJI C a0COTIOTHOM TeMIepaTypoi, MepBbIi
3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHEHHUS JJIEKTPUYECKOro 3apsna, 3akoH KynoHa, mpuiaTOM
pa3nuyaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKCHUE U YCIOBUS (TPAHHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE TNPUHIUIBI JEHCTBUS MAallUH, NMPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTth ycjaoBUs MX 0€30MaCHOr0 UCIOIb30BAHUS B IOBCEAHEBHON KU3HH;

BBIMOJTHATh  OKCIIEPUMEHTBI 10 HWCCIEJAOBAHMIO (DU3MUYECKMX SIBJICHWH W TPOIECCOB C
WCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUU, IpHU 3TOM (OpMYyIUpOBaTh MpobiieMy/3ajauy H
TUINOTE3y YYeOHOro OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3 MPEIIOKEHHOTrO 00O0pyI0BaHUS,
IPOBOJIUTH OIBIT K ()OPMYITHPOBATH BHIBOIBI;

OCYLIECTBIISATh IPSMbIE M KOCBEHHbIE M3MEpPEHHs (PU3MYECKUX BEIMYUH, NPU ITOM BBIOMpATh
ONTUMAJIBHBIA CIIOCO0 HM3MEpEHHs] M HCIOJIb30BaTh H3BECTHBIE METOABI OLEHKH ITOrPEIIHOCTEH
VU3MEPEHNI;

WCCIEN0BaTh 3aBHUCUMOCTH MEXIy (U3MUYECKUMHU BEIUYMHAMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUIl, TpU HTOM KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBATh pE3YJIbTaThl IOJY4EHHOU
3aBUCUMOCTH (PM3NYECKMX BEJIMYMH B BUJE TaONUIl M TpadHKoOB, JleNaTh BHIBOJABI MO pe3yJbTaTaM
HCCIIE0BAHMS;

cobmroaTh mpaBmwiia 0€30MacHOro TpyJa NpH IMPOBEICHUU MCCIENO0BAHUI B paMKax ydeOHOro
9KCIIEPUMEHTA, y4EOHO-HCCIIEOBATEIILCKOM W TNPOSKTHOW JIESATENBHOCTH C  HUCIIOJIb30BAaHUEM
W3MEPUTENIbHBIX YCTPOUCTB U J1abopaTOPHOr0 000pY0BaHUS;

pemate pacdyETHBIE 3a/laud C SIBHO 3aJaHHOW (U3WYECKOW MOJIENBI0, UCIONB3Ys (PU3NICCKUE
3aKOHBI M TMPUHIUIIBL, HA OCHOBE aHAIM3a YCIOBHS 33/Ja4l BBIOUPATH (PU3UYECKYIO MOJIENb, BBIACISATH
bu3nvecKre BETUYUHBI U POPMYIIbI, HEOOXOAUMBIE /IS €€ PelIeHHUs, MPOBOANTH PACUETHl U OIEHUBATh
PEATbHOCTD MOJIYYCHHOT0 3HAYCHHS (PU3NICCKON BEITMYUHEI,



peliath KauyeCcTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUUBYIO LIEMIOUYKY
paccyXACHUI C OMOPOil Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCTIONIb30BaTh MPH PELICHUU YYEOHBIX 3a/a4 COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOIOTHH IS
MOWCKa, CTPYKTYPUPOBAHHsS, WHTEPIPETAMA M TPEICTABICHHUS YYEeOHOHM W HAYYHO-TIOMYJSPHOM
UHPOPMAIUH, TOITYYEHHOW M3 Pa3JIMYHBIX HMCTOYHUKOB, KPUTUYECKH AHAIM3HPOBATH IOJy4aeMYIO
uH(pOpMAIHIO;

MIPUBOJUTH MPUMEPHI BKJIaZla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BbsCHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B TOBCEIHEBHOH JKU3HH ISl 0OECIeYeHHS
0e30MmacHOCTH MpH OOpalIEHUH C MNpUOOpaMH M TEXHUYECKHMMU YCTPOMCTBaMH, JUIsl COXpaHEHUs
3I0POBbS U COOJIOZICHUSI HOPM AKOJIOTHYECKOT0 MOBEICHHS B OKPY’KaIOLIeH cpene;

paboraTb B TIpyIIeE C BBIIOJHEHWEM pa3IMYHbIX COLMAIbHBIX pPOJIEH, IUIAHUPOBATh paboTy
IPYNIbl, PALlMOHAIBHO PAaCHpenesaTh O0S3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallMsX, aJEKBaTHO OLICHMBAThb BKJIAaJ KaXXIOr0 U3 YYaCTHUKOB TIPYIIBl B  pELICHUE
paccMaTpuBaeMoil MpoOIIEMBI.

K xonny o6yuyenus B 11 kjacce rnpeMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHHIA:

JIEMOHCTPHUPOBATH HA NMPUMepax pojib U MECTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHOMN HaydHOMH
KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHMKH WU TEXHOJIOTHH, B MPAKTHUYECKOH IesiTeIbHOCTU
JFO/IEH, LIEJIOCTHOCTh M €IMHCTBO (PU3HUECKON KapTUHBI MUDA;

YUUTBIBATh PAHUIIBl IPUMEHEHUS U3YUYEHHBIX (PU3MUYECKUX MOJEJEH: TOUSUHBIH 3JEKTPUUECKUI
3apsj, Jyd CBETa, TOUEUHBIM MCTOYHMK CBETA, SACPHAs MOJAEIb aTOMAa, HYKJIOHHAs MOJEIb aTOMHOIO
S7pa TIpU pelIeHud PU3NIECKUX 3a1a4;

pacrio3HaBaTh (pu3Mueckue sBIEHUS (IpoLecchl)) U OOBSICHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKA ¥ KBAaHTOBOW (DM3WKU: DIIEKTPHUYECKAs IPOBOJANMOCTH, TEIUIOBOE, CBETOBOE,
XMMHAYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aUMOCHCTBHE MArHUTOB, DJICKTPOMArHUTHAs WHIYKIHS,
NeCTBHE MAarHWTHOTO TOJNS Ha TPOBOJHUK C TOKOM M JABIKYIIMICS 3apsl, DJIEKTPOMAarHUTHBIC
KojdeOaHWs ¥ BOJHBI, MPSIMOJMHEHHOE pAcIpOCTPaHEHHE CBETa, OTPaKEHHE, IPEJIOMIICHHE,
uHTEephepeHIrs, TUPPaKIus U TOIIpU3aAIMs CBETa, AUCHEPCUS CBETa, (HOTOIEKTPpUUYECKH 3¢ PeKT
(poTorddext), cBeTOBOE aBieHUE, BO3HUKHOBEHME JIMHEHUYAaTOro CHEKTpa aroMa BOAOPOJa,
€CTEeCTBEHHAsI M HCKYCCTBEHHAs paJIMOaKTHBHOCTb;

ONKCHIBAaTh M3YyUEHHBIE CBOICTBA BeEIIECTBA (DJIEKTPUYECKUE, MArHUTHBIE, OINTUYECKHE,
JJIEKTPUUYECKYI0 TPOBOJAMMOCTh PA3IUYHBIX Cpel) U DJICKTPOMArHWTHBbIE SBJICHUSA (IPOLIECCHI),
HCIIONB3YSl (PU3UYECKHE BEIMYUHBL: JJIEKTPUUECKUN 3apsisl, CHila TOKa, JJIEKTPUUYECKOE HampsKeHHe,
3JIEKTPUUECKOE COMPOTUBJICHUE, PA3HOCTh MOTEHLUANIOB, 3JEKTPOABMKYIIAs Ccuia, paboTa TOKa,
UHAYKIMS MarHUTHOrO Mojs, cuia Awmmepa, cuina JlopeHla, MHIYKTMBHOCTb KATYIIKH, SHEPIUs
9JIEKTPUUYECKOr0 U MarHUTHOI'O TOJIEH, IEPUOJ] M YAaCTOTa KoJIeOaHUil B K0JIe0aTeIbHOM KOHTYpE, 3aps
U CWJIa TOKAa B MPOLECCe TapMOHHUYECKUX 3JCKTPOMArHUTHBIX KoJeOaHUl, (OKYCHOE pacCTOSHUE M
OINTUYECKAsi CUJa JIMH3bI, IPU ONMUCAHWU NPABUIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCHOIb3YEMbIX
BEJIMYMH, UX O0003HAUECHUS M €AUHMIIBI, YKa3bIBaTh (DOPMYIbI, CBA3BIBAIOIINE NAHHYIO (DHU3HUECKYIO
BEJIMYMHY C APYTUMH BEJTMUYNHAMU;



OIIMCBIBATh M3YYEHHbIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, UCIONB3Ys (PU3MUECKHE BEINYMHBIL:
CKOpPOCTh 3JICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPrUs M UMITYJIbC (OTOHA,
IEpUOJ Iollypacnaja, HHEPrusi CBSA3M AaTOMHBIX SIEp, NpPU ONHWCAHUU IPABWIBHO TPAKTOBATh
(Gu3NYECKUI CMBICT MCIOJIBb3YyEMbIX BEIWYMH, UX OOO03HAUYEHHUS M EIUHUIBL, yKa3blBaTb (OPMYJIbL,
CBSI3BIBAIOIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTMMH BEJIWYMHAMH, BBIYHCIATH 3HAYCHHE
(U3NYECKOI BETMUNHBL;

AHAJIIN3UPOBATH (1)I/I3I/IV-IGCKI/IC IMPOLECCHI 1 ABJICHUA, UCIIOJIb3YyA q)HSHLIeCKI/Ie 3aKOHBbI 1 ITIPUHIIUIIBI:
3akoH OMa, 3aKOHBI MTOCIIEIOBATEIFHOTO M TapalIeIbHOTO COSMHEHHS TPOBOTHUKOB, 3aK0H J[oys—
Jlenia, 3aKOH 3JEKTPOMArHUTHOW MHIYKIIUH, 3aKOH IPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa, 3aKOHBI
OTpaXEHUs CBETa, 3aKOHBI NPEJIOMJICHHS CBETa, ypaBHEHWE OUHIITEHHa ma Gorodddekra, 3aKoH
COXpPaHEHUS HEPTHH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUIECKOTO 3apsa, 3aKOH
COXpaHEHHUs MacCOBOI0 YHUCIA, MOCTYaThl bopa, 3aKOH paJloaKTUBHOTO pacmaja, Ipyu 3TOM pa3IuvaTh
CJIIOBECHYIO (POPMYJIIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBHIPAKEHHUE W YCIOBUs (TpaHMIIBI, 00JIaCTH)
IMPUMCHUMOCTH,

OIIpENeNIATh HAIpaBJICHHE BEKTOpa MHAYKLIHWHW MAarHUTHOTO MOJsS HPOBOJHHKA C TOKOM, CHIJIBI
Awmriepa u cuisl JIopeHna;

CTPOUTH U OIMUCBIBATH I/I306pa)KeHI/Ie, CO31aBacMOC IMIOCKHUM 3CPKAJIOM, TOHKOH JIHHSOfI;

BBIMIOJIHATh  OKCIEPUMEHTBI 110 HCCICIOBAHHIO (U3UYECKMX SBJICHHH W MPOLECCOB C
WCIIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX HM3MEpPEHU: MpU 3TOM (HOpMyIHUpoBaTh Mpoliemy/3anady u
TUINOTE3y YYeOHOro OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTrO 000pYyI0BaHUS,
IPOBOJIUTH OIBIT M ()OPMYITUPOBATEH BHIBOIBI;

OCYILIECTBIISATh MpPSIMbIE M KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYMH, NPU S3TOM BBIOUPATH
ONTUMAJIBHBIA CIOCO0 HM3MEpEeHHs] M HCIOJb30BaTh W3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEH
U3MEPEHUN;

HCCTIE0BATh 3aBUCUMOCTH (PU3MYECKUX BEIUYUH C WCIIOJIB30BAHUEM MPSIMBIX U3MEPECHHM: MPHU
TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH PE3YNbTAThl MOJYUYCHHOW 3aBUCHMOCTH (PH3UYECKHIX
BEJIMYMH B BUJIE TaOIuIl U TpaduKOB, Ie1aTh BHIBOABI 110 PE3yIbTaTaM UCCIEIOBAHUS;

coOmroiaTh TpaBuiia 0E30MacHOrO TPYJa MPHU MPOBEACHUHM HMCCIICIOBAaHUNM B paMKax y4eOHOTo
IKCIIEPUMEHTa, Y4eOHO-HCCIIEJOBATEIILCKOM W TMPOEKTHOW JIEATENBHOCTH C  HCIOJIb30BaHHEM
U3MEPUTENILHBIX YCTPOUCTB M J1a00paTOPHOTO 000PYI0BAHUS;

pemars pacdy€THbIE 3a/laud C SIBHO 3aJaHHOW (U3NYECKOW MOJIENbI0, UCHONB3Yys (PU3NYECKUe
3aKOHBI ¥ TPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJaud BBIOMPATh (PU3MUECKYIO MOJEINb, BBIICIATH
¢u3nyeckre BeIMUUHBI U (PopMyIIbl, HEOOXOIUMBIE Ul €€ pelleHHs], TPOBOANUTh PACUETHI M OLIEHUBATh
peaIbHOCTD MOIYYEHHOI0 3HaYeHHs PU3NYECKON BETHMUMHBI;

piiaTb Ka4YCCTBCHHBLIC 3aJja4r: BbICTpaWMBATh JIOTHYCCKHU HCHIPOTHUBOPCUMBYIO LCIIOYKY
paccyx(z[eHHﬁ C OHOpOfI Ha U3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘ICCKI/IC SIBJICHUA,

UCIIOJIb30BaTh MPU PEUIEHUH y4eOHBIX 337a4 COBPEMEHHbIE MH(MOPMALMOHHbBIE TEXHOIOTUHU IS
IIOMCKA, CTPYKTYPHPOBAHMS, HHTEPIPETALUU M NPEICTABICHUS y4eOHOW W HAay4HO-TIOMYJISIPHOU
UHOPMAIUK, TOITYYEHHOW M3 PAa3IMYHbIX HMCTOYHHKOB, KPUTHUECKH AHAJIU3UPOBATh IOJIYYaeMYIO
nHpopmaruio;



OOBSICHATh NPUHLMIBI JACUCTBUS MAalllH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB, pPa3inyaTh
YCIIOBUS MX O€30MMACHOT0 MCIIOIb30BAHMS B TIOBCETHEBHOW KHU3HU;

NPUBOIUTH MPUMEPHI BKJIA1a POCCUNCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3MKe B TMOBCEAHEBHOH JXU3HU UIA OOECTICUCHHS
O6e3omacHOCTH Hpu OOpalleHHu C NpUOOpaMU M TEXHUYECKUMH YCTPOMCTBaMH, JUIS COXPAaHEHUS
3JI0pOBBS ¥ COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEJACHUSI B OKPYXKaIOIEeH Cpe/e;

paboTaTh B TpyIIle C BBHINOJHEHHEM PA3IMYHBIX COLMAIBHBIX pOJEH, MIIAHHUPOBATH paboTy
TPYIIbI, PAlMOHATIBHO PACHPEACATh OOSI3aHHOCTH M IJIAHUPOBATh JICATCIBHOCTh B HECTAHIAPTHBIX
CUTyaIlMsIX, AaJeKBaTHO OILCHMBAaTh BKJIAJ KaXKJAOr0 ¥3 YYaCTHHKOB TpPYIIbl B PELICHUE
paccMaTpuBaeMoid IPOOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHHE
10 KJIACC

HaumeHoBaHuUe pa3aesioB U TeM
Ne ni/nn

KoJsmnuecTBo yacoB

DJIeKTpOHHbIe (LM (ppOoBbIE)

NporpaMMmabl Beero Kontpoabupie | TlpakTuueckue | ognazoparennubie pecypesl
padoTbI padoThI
Paznea 1.OU3UKA U METObI HAYYHOI'O IIO3HAHUA
1.1 ®u3nKa U METOJIbI HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/AV1IAWVNQO
Wroro no pazneny 2
Paznen 2.MEXAHUKA
2.1 Kunemarnka 5 https://m.edso00.ru/SNO2ZMCWXU
2.2 JluHaMuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHUS B MECXaHHUKE 6 1 1 https://m.edso0.ru/86NRCXHA7
Wroro mo pazneny 18
Paznen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 TO;PII)ZE’I MOTEKYTAPHO-KHHCTHECK Ol 9 1 https://m.edsoo.ru/HRGV8NOPE
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 AATPEraTHIE COCTOSHHS BEILICCTB. 5 https://m.eds00.ru/HSM355JCH
@da30BbIE MEPEX OB
Hroro no pazmeny 24



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

Paznen 4.9JIEKTPOJIMHAMUKA

4.1 DJeKTpocTaTHKa 10 https://m.edsoo.ru/LSRP72QLI
42 [TocTostHHBIN dn1eKTprUYeCKud TOK. TOKM B 12 https://m.eds00.ru/GEWTDOXWW
Pa3JINYHbIX Cpeaax
Wroro no pazneny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanyecTBo 4acoB

JeKkTpoHHbIe (HU(POBHIE)

Ne m/m NPOrpamMMbI Beero Kontpoabupie | IlpakTuieckue | ogpazoparesnbHbie pecypebl
padoTsI padoTbI
Paznea 1.9JIEKTPOJAUHAMUKA
M .
1.1 ArHHATHOE M071e. HCKTPOMATHATHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
UHIYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CRAMITICCIHE 1 SHCKTPOMATHITHRE 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHus
2.2 Mexatitieckite  S1CKTpOMATHHTHBIC 5 1 https://m.edsoo.ru/\WQT6385V1
BOIIHBI
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24
Pa3nen 3.0CHOBbBI CHEHI/IAJH)HOFI TEOPUU OTHOCHUTEJIBHOCTH
0 .
3.1 CHOBBI CHEHHATILHON TEOPHH 4 1 https://m.eds00.ru/AOUCOVDK2
OTHOCUTEIBHOCTH
Wroro no pazneny 4

Pa3znen 4 KBAHTOBAS ®U3UKA



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

4.1 DneMEeHThl KBaHTOBOW ONTHKHU 6 https://m.edso0.ru/8WOVAWQRS

4.2 Crpoenue aroma 4 https://m.edsoo.ru/HSBEAOOEA

4.3 ATOMHOE PO 5 https://m.eds00.ru/97MC9DZXQ
Hroro no pazueny 15

Pazngen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DJIeMEHTBI ACTPOHOMHUH M aCTPOPH3UKH 7 https://m.edsoo.ru/3EOD6KXI9
Wroro mo pa3neny 7
Paznesa 6.ObOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0marotee MOBTOPEHUE 4 https://m.edso0.ru/O2JEGZCIM
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacos
Ne Terta voora Mara JJIeKTpPOHHbIe N poBbIe
n/n P Beero KonTtposibhbie | TIpakTHYeCKHe | yyyyenns | o0pasoBaTelbHbIe pecypebl
padoTsbI padoTbI
®dusuka — HayKa O IPUPOJE.
1 HayuHble METOIBI TTO3HAHUS 1 https://m.edsoo.ru/Y XGQSPM1P
OKPYIKAIOIIero MUpa
Pone 1 MecTo Qu3uku B
2 (bOpMHpuOBaHHH COBPEMEHHON 1 https://m.edso0.ru/8BHSXWFFVO
HAyYHOW KapTHUHBI MUPA, B
NPAaKTUYECKOMN IeSTSIbHOCTH JIFOICH
Mexannueckoe IBUKECHHUE.
3 OTHOCHTELHOCTS MEXAHHHECKOrO 1 https://m.eds00.ru/RSOAOV5ZX
nerkenus. [lepemernenue,
CKOPOCTh, YCKOPCHHE
p .
4 APHOMEPHOS HPAMOTHHCHHOE 1 https://m.eds00.ru/L8IPY 2JEZ
JIBUKECHUE
P .
5 ABHOYCROPEHHOS HPAMOTHICHHOS 1 https://m.edso0.ru/MDIDKJOUB
JIBUKEHUE
CBoOoiHOE TajieHUEe. Y CKOPeHHE
6 1 https://m.edsoo.ru/MXPLZIX8J
CBOOOIHOTO MTaJeHUs
7 KpuBonuneiinoe TBUXKEHHE. 1 https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

JBrKeHre MaTepuaibHOM TOYKHU 11O
OKPY>KHOCTH

[TpyHIMII OTHOCUTEIBHOCTH
lNanmmites. HepunanpHbIE CHCTEMBI
orcuera. I1epssliii 3akoH HproToHa

https://m.eds00.ru/J6QY 7N3WN

Macca tena. Cuna. [Ipunnun
CyNepno3uLuu cuil. Bropoi 3akoH
HproToHa 1151 MaTepranbHON TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperuii 3akon HeroToHa 11st
MaTepHaAIbHBIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKoH BceMupHOro Tsarorenus. Cuia
TsoxecTu. [lepBas kocMuueckas
CKOpPOCTh

https://m.edso0.ru/D13D593MU

12

Cuna ynpyrocru. 3akoH I'yka. Bec
Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuia tpenus. KoaddummeHt
TpeHust. Cuiia COnpOTUBIICHUS IPU
JIBYDKEHUH TeNa B )KUKOCTH WUIIH
rase

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarensHOE U BpaliaTeabHOe
JBIKEHHUE a0COIFOTHO TBEPIOTO
Tena. MomenT cunbl. I1medo cumbl.
VYcnoBus paBHOBECHS TBEPAOTO Tesla

https://m.edsoo.ru/IDOAU40TS

15

Nmnynbc MaTepruanbHON TOUKH,
CHUCTEMBI MaTEPUANIbHBIX TOYEK.

https://m.edso00.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

NMnynbce cuiibl. 3aKOH COXpaHEHUS
umnynbsca. PeakTuBHOE NBUXKEHUE

16

Pabota u MOIIHOCTb CHJIBL.
Kunernueckas sneprus
MarepHuaiabHOI Touku. Teopema 00
W3MEHEHUU KHHETUYECKON DHEPIUU

https://m.edso0.ru/J1VV59L.28B

17

[ToTeHmanbpHast SHEPTHSL.
[MoTeHManbHast SHEPTHsI yIPYro
neGopMUpOBaHHON TPYKUHBL.
[NoTeHnmanbpHas SHEPTHS Teaa
BOJIM3HU TTIOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/RNEXJW4KF

18

IToreHnuanbpHEIE U
HEINOoTeHIHaJIbHbBIE CUIIBL. CBSA3b
paboThl HEMOTEHITUAIBHBIX CHIT C
W3MEHEHUEM MEXaHHYECKON YHEPTUr
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOM SHepruun

https://m.eds00.ru/DA3QVTOXQ

19

JlaboparopHast pabora
«HccnenoBanue cBsizu pabOTHI CHITBI
C I3MCHEHNEM MEXaHNYICCKOM
SHEPTUM Teja Ha pUMepe
PaCTSKEHUS! PE3UHOBOT'O KT'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbnas pabota mo Teme
«Kunemaruka. JlmHamMuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHUS

https://m.edso00.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKoe ABMXKEHUE.

Audpdysus

22

XapakTep ABUKECHUS U
B3aUMOJICHCTBUS YaCTHL] BELIECTBA.
Mopenu cTpoeHus ra30B, KUIKOCTEN
Y TBEPIBIX TEII

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonndectBo
BemectBa. [locrostHHas ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TenoBoe paBHoBecue. Temneparypa
u e€ usMmepenue. lllkana remneparyp
Lenbcus

https://m.edsoo.ru/MVPNY6QA8Z

25

Uneansyenii raz B MKT. OcHOBHOE
ypaBaenne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcomoTHas TeMiepaTypa Kak Mepa
CpelHEeH KMHETUYECKOU SJHEPTUU
JBUKCHMS MOJIEKYJl. Y paBHEHUE
MenpeneeBa-Kianeitpona

https://m.edsoo.ru/BXUDVDG2F

27

3akon JlanpToHa. I"a30BBIC 3aKOHBI

https://m.edsoo.ru/Y3WB66I13A

28

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty TapaMeTpaMu COCTOSTHUS
pa3peKEHHOT 0 Ta3a»

https://m.edso0.ru/35DBLKT96

29

H3onporieccrl B HaeaIbHOM Ta3e u
ux rpaduueckoe npeacTaBieHue

https://m.edso0.ru/OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

Buyrpennss sHeprus
TEPMOJIMHAMUYECKON CHCTEMBI U

crtoco0sI €€ n3Mmenennsd. KommaectBo

30 https://m.eds00.ru/9JQITVXI8
TEIJIOTHI U paboTa. BHyTpeHH s
SHEPTHsI OTHOATOMHOTO HJICATBHOTO
rasa

31 Busl Temonepenaun https://m.edso0.ru/36JJ120W9
VY nenbHast TEMI0EMKOCTD BEIIECTBA.

32 Komiectso Teniors Mpi . https://m.edso0.ru/5K3Y4H86L
Terionepenade. AanadaTHbIH
nporiecc

33 HepBbiit saioi TepMOHHAMHKIL H https://m.eds00.ru/2HO6R3GAS
€ro NPUMEHEHHE K H30IPOoLIeccaM
HeoOpatumocTs nporieccoB B

34 npupoze. Bropoii 3akon https://m.edso00.ru/S85LWDFT8
TEPMOIUHAMUKH
IT i KII

35 pHHumf aercreit u K11 https://m.edsoo.ru/DLCDEAAUC
TETUTOBON MAallTHBI

36 [uxn Kapuo u ero KIT/] https://m.edsoo0.ru/4AXPSAQV7M

37 JKOIOTHHECKHE MPODEMS https://m.edsoo.ru/PO7ZMY M8I
TETJIODHEPTeTUKU
O06o0maromuii ypok

38 «Monekynspras ¢puzrka. OCHOBBI https://m.edsoo.ru/9EKZ0DDWP
TEPMOANHAMUKI

39 KonrtponbHas pabora no reme https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

«MonekymnspHas ¢usnka. OCHOBBI
TEPMOJIUHAMUKH

40

[TapooOpazoBaHue M KOHAEHCAIMSL.
Hcnapenne n kunenue

https://m.edso00.ru/X480Q078EE

41

AOCONIOTHAs U OTHOCUTENbHAS
BJIAJKHOCTh BO31yxa. HachleHHbII
nap

https://m.edsoo0.ru/98HVAEBMM

42

TBépnoe Teno. Kpucramumueckue u
amopdHble Tes1a. AHU30TPONHUS
CBOWCTB KpUCTAJLIOB. JKuakue
Kkpuctauibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBneHne U KpUCTAILTA3AITH.
VYeapHas TeI1OTa IJIABJICHUS.
Cybnumarus

https://m.eds00.ru/OX117G6MR

44

YpaBHeHHE TEIJIOBOTO OamaHca

https://m.edsoo.ru/0IlUXGN211

45

OnexTpu3zanus Tel. JNeKTPUIECKU
3apsia. J{Ba BUAa 3IIEKTPUUYECKUX
3aps110B

https://m.eds00.ru/QJ2S7TWSBM

46

[TpoBOAHUKH, TUAIEKTPUKU U
MOJIYTIPOBOTHUKH. 3aKOH
COXPAHEHHUS AJEKTPUUYECKOr 0 3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

BsaumoneiictBue 3aps10B. 3aKOH
Kynona. ToueuHblil 3JIeKTpUYECKUM
3apsi

https://m.edsoo.ru/5U3BUOTHH



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH

48

Hanpskx€HHOCTD 2JIEKTPUYECKOrO
nosi. [IpuHumn cynepno3unuu
ANIEKTPUYECKUX NoJiel. JInnun
HaIPSHKEHHOCTH

https://m.edso0.ru/91IKAWD2V6

49

Pabora cuit 31eKTpoCcTaTH4eCcKOro
noist. Ilorenmman. PasHocTs
IIOTEHIINAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

HpOBO}IHI/IKI/I 1 TUDJICKTPHUKU B
SJICKTPOCTATHYCCKOM IT0JIC.
I[I/IBJICKTpI/I‘leCKaH IMPOHUIIACMOCTDb

https://m.edso0.ru/12P2S3127

51

OnexrpoémkocTs. Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

DIIEKTPOEMKOCTD IMIIOCKOT0
KOHJIeHCaTopa. DHEeprus
3apsHKEHHOI0 KOH/IeHcaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlabopaTopHas pabora "M3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHUMIT 1EHCTBUSA U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOMUPOBAJILHOTO
anmnapara, CTpyHHOr o puHTepa.
DIIeKTPOCTAaTUYECKAs 3aIUTA.
3a3eMiIeHUE IEKTPONPHOOpPOB

https://m.edsoo0.ru/H3Q9PNHYY

55

DNEeKTpUUECKUH TOK, YCIIOBUS €T0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cwiia Toka. Hampsixenue.
Conporusnenue. 3akon Oma Jyist
y4acTKa [enu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHOE, TApAIICIBHOE,
CMEIIIaHHOE COCIMHEHHE
poBOHUKOB. JlaboparopHast pabora
«M3yveHune cMeIranHoro
COEIMHEHUS PE3UCTOPOB)

0.5

https://m.edso0.ru/SLKT3UPUR

S7

PaboTa 1 MOIIHOCTP AJIEKTPHUYECKOTO
Toka. 3akoH J[xoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axoH OMa /7151 TOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJabopaTopHas pabora
«3mepenune DJ1C ucTOYHHUKA TOKA U
€r0 BHYTPEHHETO COIPOTHBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

Pe3epBHbiil ypok. KonTponbHas
pabora 1o reme "DnaeKTpoauHaMHKa"
/ Becepoccuiickast mpoBepovHast
pabora

https://m.edsoo.ru/MEMG6EIE5SX

60

O06o06maronuit ypok
«DNEKTpoANHAMHKAY /
Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/P86MDYO07H

61

DJIeKTpOHHAs! TPOBOJUMOCTh
TBEPABIX METAIJIOB. 3aBUCUMOCTh
COMPOTHUBJICHUS METAJUIOB OT
TeMiiepaTypbl. CBEpXIIPOBOIUMOCTh

https://m.edsoo.ru/WMNNBOQL9H

62

DJIEKTPUUYECKUM TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MyYKOB

https://m.edso0.ru/4CCYCJ785

63

HOJ'IprOBOI[HI/IKI/I, HX cOOCTBEHHAas

https://m.eds00.ru/S55A1DQUR



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR

Y IIPUMECHAs IPOBOIUMOCTb.
CaoiicTBa p—Nn-niepexoa.
[TonynpoBonHUKOBBIE TPUOOPHI

64

DneKTpUUeCKUuil TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.

:‘)HCKTpOHI/ITI/IquKaﬂ Jucconuanus.

DnexTponu3

https://m.edsoo0.ru/QUOQUWV91

65

DJIEKTPUYECKU I TOK B ra3ax.
CaMoCTOSTENbHBIA U
HECAMOCTOATENBHBIN pa3psil.
Monnus. [Tazma

https://m.edsoo.ru/2VX2KLFQA

66

DnekTpuueckue Npulopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npuMeHeHue. [IpaBuna TeXHUKU
Oe3omacHoCTH

https://m.edsoo.ru/KJA02KUP5

67

KontponbHas paborta o teme
«9nexrpocraruka. [locTosHHBIN
AIEKTPUYECKUI TOK. TOKH B
Pa3IUYHBIX Cpelax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHblit ypok. O600maromui
ypok o remam 10 kimacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KIIACC

Ne
/o

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IMpakTnyeckue
padoThI

Jara
U3ydeHus

DeKTpOHHBbIE N (POBbHIE
o0pa3oBaTesIbHbIE pecypchl

ITocTossHHBIC MAarHUTHI M UX

B3auMoiercTBUe. MardauTHoe I10JI€E.

BekTtop MarHuTHOM MHAYKIUU.
JIMHUM MarHUTHOW MHAYKIUU

https://m.edsoo0.ru/4ADMOYIJN6

MarauTHO€e 1oJie MPOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBrE MPOBOJHUKOB C
TOKOM

https://m.edso00.ru/1L5CT47FX

JlabopaTtopHnas pabora «3y4yeHue
MAarauMTHOI'O IMOJId KaTYIIKHU C
TOKOM)

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBMEe MarHUTHOTO IOJIS Ha

MPOBOAHUK ¢ ToOKOM. Cuita Ammepa.

JlaboparopHast pabora
«HccnenoBanue nelcTBUS
MOCTOSTHHOI'O MarHuTa Ha paMKy C
TOKOM)

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MArHUTHOTO TIOJIA HA
JBIKYILYIOCS 3apsIKEHHYIO
yactuiy. Cuia Jlopenma. Pabora
cuibl JIopeHnua

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

DJIEKTpOMarHuTHasi MHYKIIHSI.
IToTok BEeKTOpa MAarHUTHOM
uaaykuu. 3/1C uaaykuun. 3akoH
AIEKTPOMATHUTHON UHIYKIINU
®dapanes

https://m.edsoo.ru/\VA26C9C3J

JlaGopaTopHas pabora
«HMccaenoBanue ABICHUSA
AIIEKTPOMATHUTHOU WHIYKITUH

https://m.eds00.ru/XZS5MQCBU

NuaykTuBHOCTD. SIBIICHUE
camonnaykiuu. J/1C
CaMOWHAYKIMU. DHEPrus
MarHUTHOTO MOJISl KATYIIKUA C TOKOM.
DJIEKTPOMarHuTHOE MOJIe

https://m.edso00.ru/EOTONSAEA

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOJBUraTENb, YCKOPUTEIH
3JIEMEHTapHBIX YaCTHII,
VWHIyKIMOHHAS TI€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok «MarauTHoe
nojie. DJIEKTPOMAarHuTHast
WHTYKIIHSI»

https://m.edso0.ru/COBO5BGMC

11

KontponbHas paborta o teme
«MarauTHoe 1oiJIe.
3JICKTpOMaI‘HI/ITHa$I I/IHHyKLII/ISI»

https://m.edso0.ru/8X637ELEU

12

CB00OOIHBIE MEXAHUYECKUE
konebanus. ['apmonnyeckue

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

KonebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHUH.
IIpeBparienue 3Hepruu

13

JlaGopaTtopHas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuo/Ia MajbIX KoJieOaHui rpy3a Ha
HUTHU OT MJIMHBI HUTU U MAaCChI

rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIi KOHTYD.
CB00OOHBIE AJIEKTPOMArHUTHbIE
Koe0aHus B UAEAILHOM
KOJIe0aTeIbHOM KOHTYpE. AHAIOT U
MEX/Ty MEXaHHYECKUMH 1
JJIEKTPOMArHUTHBIMHU KOJICOaHUSIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpaHCHUS SHCPIruu B HACAJIbHOM
Kole0aTelbHOM KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasienue o 3aTyxaronux
KoJebaHusX. BeIHYX1eHHbIE
MeXaHUYEeCKHE KOeOaHusl.
Pe3onanc. BeiHyXkeHHBIE
3JIEKTPOMAarHuTHBIE KOIeOaHUsI

https://m.edsoo.ru/FMBDWPPG4

17

IlepeMeHHBIN TOK.
CuHycoOMAQIbHBIN IEPEMEHHBIN TOK.
MOoOIHOCTE TEPEMEHHOI0 TOKA.
AMIUIMTYJHOE U IEHCTBYIOLIEE
3HAYECHME CUJIbI TOKA U HAIIPSKEHUS

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



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmatop. [IpouzBoacTso,
nepezaaya u norpedieHue
AIEKTPUYECKON JHEPIUU

https://m.edso0.ru/1ZWZUL8QK

19

VYCeTpolcTBO U MPAKTUYECKOE
IIPUMEHEHUE DIIEKTPUIECKOr0
3BOHKA, T€HepaTopa epEMEHHOI0
TOKa, JINHUH 3JIeKTponepeaay

https://m.eds00.ru/93Z12W400

20

DKOJIOTHYECKUE PUCKHU TIPU
IIPOU3BOJCTBE AIEKTPOIHEPTHH.
Kynbrypa ncnons3oBanus
3JIEKTPO’HEPTUU B TIOBCEIHEBHON
KU3HU

https://m.edso0.ru/SDUNY KWNO

21

MexaHn4yeckne BOJIHbBI, YCIOBUS
pactpoctpanenus. [lepuon.
CKOpOCTh pacIpOCTPAHEHUS U
JUTMHA BOJHEL. [lonepeunsie n
MIPOJIOJIBHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicora ToHa. TemOp 3ByKa

https://m.eds00.ru/Z8270Q6V70

23

DJIEKTPOMarHUTHbIE BOJIHBI, X
cBolicTBa U ckopocTk. [lkama
SJICKTPOMAariuTHBIX BOJIH

https://m.eds00.ru/SWB57C06X

24

[IpuHUHMIIBI paTOCBS3H U
TeneBuieHus. Pa3Butue cpencts
cBsa3u. Pagnonokariys

https://m.edso00.ru/2WQTSLGLV

25

KonTponbsHas padora «Konebanus u

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

BOJIHBI»

26

IIpssMonMHEHOE pacpoCcTpaHEHUe
CBETa B OJJHOPOJHOM Cpezie.
ToudeuHblid HICTOYHHK CBETaA. JIyd
cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxxeHue cBeTa. 3aKOHBI
oTpakxeHus ceera. [loctpoenue
1300pakeHU B IJIOCKOM 3epKajie

https://m.edsoo.ru/IMBKQM22Z

28

[Ipenomnenue cera. [lonnoe
BHYTPEHHEE OTPaKCHHUE.
IIpenenbHbIi yro MoIHOro
BHYTPEHHETO OTPAYKEHUS

https://m.edso0.ru/\V49RISTRN

29

JlabGopaTtopHas pabora «3mepeHue
MIOKa3aTes MPETOMIICHUS CTEKIIa

https://m.edso0.ru/JO2EIM1DQ

30

JIunzel. [Toctpoenune n300pakeHui
B nuH3e. DopMysa TOHKOW JIMH3BIL.
YBenuueHue JIUH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGoparophas pabora
«Uccnenosanue cBOUCTB
M300pKEHUI B JIMH3AX)

https://m.eds00.ru/Q1ZCMW2980

32

Jucnepcus cBeta. CIIOKHBIN COCTaB
6emnoro csera. L[er. JlabopaTopHas
pabora «Habmronenne nucriepcun
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

WNutepdepennus cBera. Judpakmms
ceta. Judpaxknronnas pemeérka

https://m.edsoo0.ru/C8LCRSEJI



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

34

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
HOHﬂpH3aHHH CBE€Ta

https://m.eds00.ru/Q2118XYQOJ

35

OnTuyeckre MpuOOPHI U YCTPOICTBA

U yCJIOBHUS UX 0€3011acHOro
MNPUMCHCHUA

https://m.eds00.ru/M5127JYGT

36

I'panuiel npUMEHUMOCTH
KJIACCUUYECKON MEXaHUKH.
ITocTynaTel cienualbHONW TEOPUH
OTHOCHUTEIIbHOCTH

https://m.edsoo0.ru/P8SGBI9FJ5N

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTHU. 3aMeIJICHHE
BPEMCHH M COKPAIICHUE JUTHHBI

https://m.edso00.ru/OVLMCNG6B2

38

DHeprust U UMIYJbC
penSsTUBUCTCKON YacTUIlbl. CBSI3b
MAacCChI C SHEPrUed U UMITYJIbCOM.
DHeprus MnoKost

https://m.edso0.ru/I190ZY4BUB

39

KontponbHas padora «OnTHKa.
OCHOBBI CTIeIIMaIbHON TEOPUHU
OTHOCHUTEIIbHOCTH»

https://m.edsoo.ru/L8689JPL |

40

®ortonsl. ®opmyna [lnanka.
OHeprus U UMIynbC GOTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBbITHE U HCCIIET0BAHUE
dororpdexra. OnbiTer A. T'.
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akonsl porodddexra. YpaBHeHHE

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
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

Oiinmreitna g poroaddexra.
«Kpacnas rpanuna» ¢porodddexra

43

Jasnenue ceera. OnbitTel 1. H.
JleOeneBa. XMMHUYECKOE AEHiCTBUE
CBeTa

https://m.eds00.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
MPAKTHYECKOe IPUMEHEHHE:
dbotornemenT, GOTOIATIHK,
coJTHe4YHasi baTapesi, CBETOIUO/]

https://m.edsoo.ru/UFQDRSL5M

45

Pemenne 3agau mo reme «DI1€MEHTHI
KBAHTOBOW OITUKN»

https://m.edsoo.ru/ZE73A67B1

46

Mopens aroma Tomcona. OnbITEI
Pezepdopaa mo paccesHuto o-
yactull. [Inanerapuas mojenp aroma

https://m.edsoo.ru/FIC11POHN

47

IToctynarsl bopa

https://m.edso0.ru/6 X7GFHZ9X

48

N3nydenue u noryomeHue GpoToHOB
IIPH [IEPEXOIE€ aTOMA C OJHOTO
YPOBHsI DHEPTUU Ha ApYrou. Busl
CIIEKTPOB

https://m.edsoo.ru/NN8BHZYBE

49

BomnxoBele cBo¥cTBa yacTHll. BoaHBI
ne bpoia. KopnyckyispHo-
BOJIHOBOU Jyanu3Mm. CIOHTaHHOE U
BBIHYX/IEHHOE U3JTy4eHHE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PAHOAKTUBHOCTH.
OneiTe Pesepdopna mo
OIpEICIIEHUIO COCTaBa

https://m.edsoo.ru/TSJFUU3TP



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

pPaanOaKTHUBHOI'O U3JTYUYCHUA

51

CsoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Briusiue
paI[I/IoaKTI/IBHOCTI/I Ha )XUBBIC
OpraHu3Mbl

https://m.edsoo0.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DONeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnazn. ['aMmma-usinydenue

https://m.edsoo0.ru/H2XIHOG3E

53

DHeprus cBsI3U HYKJIOHOB B Si7Ipe.
SInepHble peakuuu. SnepHblit
peaktop. [IpoGiieMsl, IepCEKTUBSI,
JKOJIOTMYECKUE aCIEKTHI SACPHOU
JHEPIEeTUKHU

https://m.eds00.ru/CFJYJSSIG

54

OnemeHTapHble YacTULbl. OTKpbITHE
HOo3UTpOHA. MeTo1bl HabI0JeHUS U
perucTpanuu 3JeMeHTapHbIX
gactull. Kpyrinslii cron
«DyHIaMEHTaJIbHbIE
B3auMoJercTBUI. EnMUHCTBO
(bu3nIeCcKOil KApTUHBI MUPA»

https://m.edso0.ru/SUC62U40A

55

3TaHI)I paBBI/ITI/IH aCTpOHOMI/II/I.
[TpuknagHOe U MHUPOBO33PEHUECKOE
3Ha4YeHUE acTpoHOMUHU. Bun
3BE3aHOr0 Heba. Co3Be3aus, sipKue
3BE3/bl, INIAHETHI, UX BHIAMMOC
nBmkeHue. ConHeyHast cucTeMa

https://m.edso0.ru/5PXS219VY



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY

56

Comane. ComHeuHast aKTUBHOCTD.
Uctounuk sneprun ConHua u 3BE311

https://m.edsoo.ru/1JZR54JA0

57

3BE31BI, X OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3/IBI TJIABHOU
nocJieIoBaTenbHOCTH. BHyTpeHHee
crpoeHue 38€371. CoBpeMEHHbIE
MIPEICTABIICHHS O IPOUCX OXKJICHUH U
spomoinu CoJHIA B 3BE3]T

https://m.edso00.ru/GGD3W74Z0

58

Muneunsii [Iyre — Hama

I'amaktuka. IlonoxkeHue u IBIOKEHUE

Comuna B 'anaktuke. I'amakTuky.
UYEpHble ABIPHI B sIpax rajlakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Paz0Oeranue rajakTuk.
Teopus bonbiioro B3peiBa.
PenukroBoe usinyyeHue.
MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npobiemsl
aCTPOHOMUU

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbras pabota «21eMeHTHI
ACTPOHOMUU U acTPODU3UKU»

https://m.edso0.ru/TXTTCT488

62

O6o6maromuit ypok. Ponb dpuzuku
Y aCTPOHOMUU B YKOHOMHUYECKOM,
TEXHOJOIrMYECKOM, COIMAILHON 1
ATUYECKOH chepax nesTenbHOCTH
yelloBeKa

https://m.edsoo.ru/M\VNJS5CRXYD

63

O6o6matomuii ypok. Ponb u Mecto

https://m.edsoo.ru/2PFPB28UF



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
https://m.edsoo.ru/2PFPB28UF

(U3HUKHN U aCTPOHOMUU B
COBPEMEHHOW HAyYHOU KapTHUHE
Mupa

64

O6o6matomuii ypok. Ponb
¢bu3nveckoil Teopun B
(bopMHUpOBaHUY NPE/ICTABICHUH O
¢buznyecKoil KapTUHE MHUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o6matomuii ypok. Mecto
(bu3nvecKoil KapTUHBI MUpPA B
00I11eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O PUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHBIi ypok. MaruutHoe noie.
DneKTpOMarHuTHas HHAYKLNS

https://m.edsoo0.ru/EVMFIQTP6

67

PeszepBHbIil ypok. Ontuka. OCHOBBI
CHEIHNalbHON TeoOpuu
OTHOCUTETLHOCTH

https://m.edsoo.ru/E5ABJRKSL
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MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT' PAMMBI

10 KUIACC

Kon
NMpoBepPsIEeMOro
pe3yJjbTaTa

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/ILHOI NPOrpaMMbl CpeHero o01ero 0d0pa3oBaHus

10.1

JIeMOHCTpUpPOBaTh HAa MPUMEPAX POJb U MECTO (HU3UKU B (POPMUPOBAHHH
COBPEMEHHON HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKH U
TEXHOJIOTH, B IPAKTUYECKON I€ATEIbHOCTH JIFOAEH

10.2

Y4uThIBaTh TpaHUIbl TNPUMEHEHHS HW3YYEHHBIX (U3MYECKUX MOJIEJeH:
MaTepHuajgbHas TOYKa, WHEpLHUANbHAs CHCTeMa OTCuYETa, aOCONIOTHO TBEPIOE
TE€JO, UICAIBHBIN Ia3; MOJEIHU CTPOCHMS ra3oB, KUIAKOCTEH M TBEPABIX TEIl,
TOUEYHBIN AIEKTPUUECKUM 3aps]] — IPH pelIeHnH (PU3NUECKUX 3a1a4

10.3

PacrioznaBath Quznueckue sBieHUs (IPOLIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB  MEXaHUKH, MOJEKYISPHO-KMHETUUYECKOW TEOpUH  CTPOCHHUS
BELIECTBA M JJIEKTPOJMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBUJKEHHE, CBOOOJHOE TMaJeHHe TeJ, [BHKEHHE 10
OKPY)KHOCTH, HWHEpIHs, B3auMmoneictBue Tten; aupdysus, OpoyHOBCKoOe
JBM)KEHUE, CTPOCHHE >KUJIKOCTeW M TBEPABIX TeNl, U3MEHEHUE oO0béMa Tel
Ipy HarpeBaHuM (OXJAXJAEHHM), TEIIOBOE paBHOBECHE, HCIapeHHe,
KOHJIEHCAIs, IJIaBJIeHuEe, KPUCTAIIN3alKsl, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MIOBBIILIEHUE JABJICHUS Ia3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b
MEXJly IapaMeTpaMHu COCTOSHHUS Ia3a B M30Ipolieccax; 3JICKTpU3alus Tel,
B3aUMO/JICHCTBHUE 3aPsI10B

10.4

OnuceiBaTh MEXaHWYECKOE JBIDKEHUE, UCTONB3yS (PU3NYSCKHE BEITMYHUHBIL:
KOOpJIMHATA, MYTh, NEPEMEILIECHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia,
UMIYABC  TeNa, KUHETWYecKas JHeprusi, IMOTeHIHalbHas  JHEprus,
MeXaHW4YecKas paboTa, MeXaHU4eCKasi MOITHOCTh; MPU OMHCAHUU MPABUIHHO
TPaKTOBaTh (PU3UUYECKHUI CMBICI HUCIOJIb3yEMBIX BEIUYHH, UX 0003HAUCHUS U
€IMHULIBI, HaXOAUThb (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMHU BETUUYNHAMU

10.5

OnuceiBaTh W3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBHIC SBJICHUS,
UCTONBb3Ys (U3NYECKUE BEIWYHMHBI: JaBICHUE Ta3a, TeMIeparypa, CperHss
KUHETHYeCKast SHEPTHs Xa0THYECKOTO JIBYKECHHS MOJIEKYT,
CpeIHEKBapaTUYHAS CKOPOCThb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA
sHeprus, pabora raza, KOA(p(UUUEHT IOJIE3HOTO JAEHUCTBUS TEIJIOBOIO
JBWUTATENs; TMPH ONHCAHWM NPAaBWIBHO TPAKTOBaTh (U3NYECKUH CMBICIT
WCTIOJIb3YeMBIX BEJIMUMH, HX 0003HAYEHUS U €AWHUIIBI, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOLIME TAaHHYIO (PU3MUECKYIO BETUUNHY C IPYTMMHU BETHMUYUHAM




10.6

OnuceiBaTh U3y4eHHBIC SNEKTPHUUECKHIE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
SIBICHUS (ITPOLIECCHI), MCHOJB3Yysl (U3UYECKHUE BEIUYHHBI: SJIEKTPUUCCKUM
3apsijl, SJEKTPUYECKOE TMOJe, HANpPsLKEHHOCTH MOJISA, MOTEHIHAl, Pa3sHOCTh
MOTEHIIMAJIOB; TIPU OMHUCAHWUU TPABUIBLHO TPAKTOBATh (PU3UYECKHUI CMBICIT
WCTIOJIb3yEMbIX BEIHMYUH, UX 0003HAYCHHS U CTUHHIIBI; YKA3bIBaTh (OPMYIIHI,
CBA3BIBAIOIINUEC TaHHYIO (1)I/I3I/I‘ICCKYIO BCJIIMYMHY C APYTYMMU BCINYNHAMU

10.7

aHATM3UPOBATh (PU3UUECKUE TPOIECCHl U SBICHHS, HCIONB3ySd (U3NUIECKUE
3aKOHBl WM TPUHIMIBL: 3aKOH BcemupHoro tsaroreHus, |, Il u Il 3akoHbI
HploTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOH HSHEpruM, 3aKOH COXpPaHEHMs
UMIyJAbCa, TPUHLMI  CYNEPHO3ULMU  CWJ, TPUHUUI  paBHOIpPaBUS
UHEPUHUAIBHBIX CHCTEM OTCUYETA; MOJEKYJIIPHO-KUHETUUECKYIO TEOPHIO
CTPOEHUS BELIECTBA, [A30BbI€ 3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON SHEpTUun
TEIJIOBOT'O JIBUJKEHUSI MOJIEKYJ ¢ aDCONIFOTHOM TeMIepaTypoi, MepBbIil 3aKOH
TEPMOJMHAMMKY; 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsija, 3akoH KyioHa;
IIPYU 3TOM pa3InyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €0 MaTeMaTUYecKoe
BBIPAKEHHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE MPHUHIMIBI JEMCTBUS  MalluH, HOpuOOpOB U
TEXHUYECKUX YCTPOUCTB; PAa3INUaTh YCIOBUS UX O€30MIaCHOI0 UCIIOJIb30BAHU
B IIOBCEIHEBHON KU3HU

10.9

BBIMONHATE  AKCIIEPUMEHTBI IO HMCCICIOBAHUIO (U3UYCCKUX SIBICHHHA |
IMPOLECCCOB C HUCIOJIB30BAHUCM IIPSAMBIX U KOCBCHHBIX I/ISMCPGHI/II\/’I; IIpru 5TOM
dbopmynupoBarh mpodiieMy (3a7ady) U THIOTE3y Y4eOHOTro JKCIEpHUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPENJI0KEHHOTO0 000pYyI0BaHUS, TPOBOJUTH OMBIT U
(bopMyIHUpOBaTh BHIBOJIBI

10.10

OcymiecTBIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS] (GU3NYECKUX BEIUYHMH; IPU
3TOM BBIOMpATh ONTUMAIBHBIN CIOCOO0 U3MEPEHUS U UCIIOJIb30BaTh U3BECTHHIC
METO/Ibl OLIEHKU MOTPEUTHOCTEN U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIY  (PU3MUECKUMHM  BEIMYMHAMH  C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHMI; IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCHPOBATH PE3yNIbTATHI MOJIYIEHHON 3aBUCUMOCTH (DPU3NYECKUX BEIHYUH B
BUJIe TaOIMIl U TPa(UKOB, 1eJ1aTh BBIBOIBI 10 PE3yIbTaTaM HCCIIeI0BaHUS

10.12

CobmromaTh mpaBuiIa OE30MACHOTO TPyJa MPU MPOBEICHUH HCCICIOBAaHUHN B
paMKax yd4eOHOro 3KCIEPUMEHTa, y4eOHO-HCCIe0BATEIbCKON U MPOCKTHOM
JEATeIbHOCTH €  KCIOJBb30BAaHMEM  HM3MEPUTEIBHBIX  YCTPOMCTB |
nabopaTopHOro 060py1oBaHus

10.13

Pemate pacuérHple 3ajauM C SBHO 3aJaHHON (PU3MUECKOH MOJEINbIO,
UCHONb3ys (PU3MYECKHE 3aKOHBI M NPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS
3aJaui BBIOMpPATh (PU3NYECKYIO MOJIENb, BBIJICIATh (PU3HMUECKHUE BETUYMHBI U
¢bopmynbl, HeoOXOMUMBIE IS €€ pelIeHus], IPOBOIUTH PAacUEThl U OLEHUBATD
PeaIbHOCTh MOMYYEHHOT 0 3HaUeHHsI (PU3MUECKON BETMUUHBI




10.14

Perrate kavecTBEeHHbIC 3a/1a4M: BHICTPAMBATh JIOTMYECKH HEMTPOTHBOPECUHBYIO
[ETIOYKY PACCYXJICHHI C OMOPON HAa M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nueckue SBICHUS

10.15

Hcnons3oBath pu peleHnn y4eOHBIX 3a1a4 COBPEMEHHBIE
MH(POPMALIMOHHBIE  TEXHOJNOTHMM  JUISI  TOMCKA,  CTPYKTYpUpPOBAHHUS,
UHTEpIpETallud W NpPEACTaBICHUs y4yeOHOW M Hay4HO-IOMYJSPHOM
nHPOpPMALIUU, TIOJYYCHHOH W3 PAa3JIMYHBIX HWCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOTyYaeMyro HH(OpMAIHIO

10.16

[TpuBOAXTE MPUMEPHI BKJIAZA POCCUHCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH

10.17

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS TT0 (PU3HKE B MTOBCETHEBHON JKU3HU TSI
obecrieueHus1 6E30MACHOCTH MPHU OOpAIIEHUH C MPUOOPAMH M TEXHHUYECKHUMHU
YCTpOWCTBaMH, JJISI COXPAHEHUS 3J0POBbS W  COONIOACHHUS  HOPM
IKOJIOTHYECKOT0 ITOBEICHHS B OKPYXKAIOIIEeH cperie

10.18

PaGorate B Tpymme C BBINOJIHCHHEM pa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATH Pa0OTy TPYIIbBI, PAllHOHATBHO PACHPEIesiTh OOS3aHHOCTH H
IUIAHUPOBATh JIEATEIBPHOCTh B HECTAaHAAPTHBIX CUTyalUsAX, aJeKBATHO
OI[EHUBATh BKJIAJ KaXIOr0 W3 YYaCTHUKOB TPYIIBl B  pEIICHUE
paccMaTpuBaeMoi poOIeMbl

11 KVIIACC

Kon
MpoBepPsAEeMOro
pe3yJjbTaTta

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMBbI CpeHero ooero 00pa3oBaHus

111

JIeMOHCTpUpOBaTh Ha IpUMEpPax pojib U MecTO (pu3uku B (HOPMHPOBAHUH
COBPEMEHHOW HAYYHOW KapTHHBI MHpPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUI, B PAKTUYECKON IEATENBHOCTH JIFOJIEH, UETOCTHOCTh U €IMHCTBO
(hU3UYIECKON KapTHHBI MUpa

11.2

Y4uThIBaTh TpaHUIBl TMPUMEHEHHS HW3YYCHHBIX (U3MUECKUX MOJIEJICH:
TOYEYHBIN AIIEKTPUYECKUN 3apsij, siiepHas MOJEIb aTOMa, HYKJIOHHAsi MOJIETb
aTOMHOTO siJIpa MPH pelieHu: PU3NISCKUX 3a1a4

11.3

PacrnioznaBaTh ¢u3nveckue sBICHHS (MPOIECCHI) U OOBSACHATh UX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKM W  KBAHTOBOM  (PM3MKH:  BJIEKTpUYECKas
IIPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICHCTBUS TOKa,
B3aUMOJEMCTBHE MAarHWTOB, DSJIEKTPOMAarHUTHasT UHAYKUUSA, JeiicTBUE
MarHMTHOTO IIOJISI Ha TPOBOJHUK C TOKOM M JBIKYLIMICS 3apsn,




AJIEKTPOMArHUTHBIC KOJNEOAHHsI M BOJHBI, MPSIMOJIMHEHHOE PaclpOCTpaHEHUE
CBETa, OTpaX€HWe, TNpelioMJIeHHe, HWHTeppepeHius, Audpakuus ¢
MOJISIpU3AIMsl  CBETa, JUCHEPCHS CBETa, (OTODIEKTPUYECKUNH IPPEeKT
(poroaddexT), cBeToBOe AaBlIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO CIEKTpa
aToma BOJIOpOJia, €CTECTBEHHAs! M HCKYCCTBEHHAS PaIMOAKTHBHOCTh

114

OnwuceiBaTh M3YyYCHHBIC CBOWMCTBA BEIIECTBA (IJIEKTPHUUYECKHE, MarHUTHEIC,
ONTUYECKHE, DJIEKTPUYECKYI0  IPOBOJUMOCTh  pa3jIMYHbIX Ccpen) |
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NUECKHE BETHUNHBI:
ANEKTPUUYESCKUIA  3apsii, CHJIAa  TOKa, DJIEKTPHUYECKOE  HampspKEHUE,
AJIEKTPUYECKOE COMPOTUBIIEHUE, Pa3HOCTh moTeHnuanos, JJ]C, pabora Toka,
MHJYKIMs MarHUTHOrO Mo, cuia Amnepa, cuia JlopeHua, HHAYKTUBHOCTb
KaTyIIKH, SHEPTUS JCKTPUISCKOr0 U MAarHUTHOTO TIOJIEH, TIEPHOJ] U 4acToTa
KonebaHuil B KoneOaTelbHOM KOHTYpe, 3apsii W CHia TOKa B Ipolecce
TapPMOHHMYECKUX DJIEKTPOMATHUTHBIX KoNeOaHuid, (DOKYCHOE pPacCTOSHUE H
ONITHYECKAsl CUJIa JIMH3bI; PU OMMCAHUU MPABHIBLHO TPAKTOBATh (YM3UUYCCKUI
CMBICJT HUCIOJIB3YCMbIX BCJIMYMH, HUX O603Ha‘~I€HI/IH N CAWHUIIBI; YKa3bIBaTb
dbopMynbl, CBS3BIBAIONINE JaHHYIO (U3WYECKYIO BEIHUYUHY C JIPYTUMHU
BEITMYMHAMU

115

OnuceiBaTh M3Y4YEHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIOIB3Ys
¢u3nyuecKre BEITUYNHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUs U UMIYJIbC (OTOHA, EPHOJ] MOTypacnaia, SHEprus
CBSI3M aTOMHBIX s/iep; MPU ONMCAHUU NPABWIBHO TPAaKTOBaTh (PU3UUYECKUI
CMBICIT HCIIOJb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U E€AMHMUIIBI; YKa3bIBaTh
(GbopMyIBl, CBS3BIBAIOIIME MJAHHYIO (PU3MYECKYI0 BEIUYUHY C JAPYTUMHU
BEJIMYMHAMHM, BBIYUCIIATh 3HaUCHHE (PU3MUECKON BEITMUMHBI

11.6

AHanu3upoBaTh (U3NUECKHE TPOLECCHl U SBICHUS, UCIOIb3Yys (U3NUECKHE
3aKOHBl W TPUHOHNBL: 3akoH Oma, 3aKOHBI IIOCIENOBATEIBHOTO U
napajyieIbHOIO0 COeTMHEHUs MPOBOIHUKOB, 3akoH J[xoyns — JleHna, 3aKkoH
AJIEKTPOMArHUTHOW WHAYKIHHU, 3aKOH MPSIMOJIMHEHHOTrO pacripoCTpaHEHHs
CBETa, 3aKOHBI OTPaKEHHS CBETAa, 3aKOHBI TPEIOMIICHUS CBETa, YpaBHEHHE
Onnmreitna i ¢porodddexra, 3aKOH COXpaHEHHS DHEPIUH, 3aKOH
COXpPAHEHUSI MMITYJIbCA, 3aKOH COXPAaHEHHs 3JEKTPUYECKOTO 3apsja, 3aKOH
COXpPAHEHHUS MAacCOBOTO 4YHCIA, MOCTYJIaTel bopa, 3aKOH paaroakTHBHOTO
pacrana; mpu 3TOM pas3jindaTh CIOBECHYI (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYecKoe  BBIp@XKEHHE W yciuoBus  (TpaHUIBl,  OOJIacTH)
MPUMEHUMOCTH

11.7

Omnpenensats HanpaBjieHUE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJI IPOBOJAHUKA
C TOKOM, CUJIbl AMriepa u cuiibl JIopeHia

11.8

CtpouTh W ONUCHIBATH H300paKEHHE, CO3JaBAEMOE IIJIOCKHM 3€pKaJIoM,
TOHKOW JINH301

11.9

BreimonHATh OKCIICPUMCHTBI I1I0 HCCICIOBAHUIO (I)I/I3I/I‘-IGCKI/IX SIBICHUM H




MIPOIIECCOB C MCIOIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHH; MPH 3TOM
dbopmynupoBath mpoOsieMy (3amady) U TUIOTE3y y4eOHOro SKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO0 000PYI0BaHUS, IPOBOJUTH OMBIT U
(hopMynupPOBaTH BHIBOJIBI

11.10

Ocy1ecTBIATh NpsIMbIe U KOCBEHHBIE M3MEPEHUs! (PU3UUECKUX BEIHYUH; MPU
3TOM BBIOMpATh ONTUMAJBHBIN CIIOCOO M3MEPEHHUS U UCIOJIb30BaTh U3BECTHBIE
METO/IbI OLICHKHU ITOTPENIHOCTEN H3MEPEHU I

11.11

WccnenoBath 3aBUCHMOCTH (PU3NYECKUX BEJIMYUH C UCHOIB30BAHUEM MPSIMBIX
M3MEPEHU; IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEIUYMH B BHJIE TAaOIMIl U IpaduKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIBTATAM HCCIIECIOBAHUS

11.12

CoO6mronate mpaBmia 0€30MaCHOTO TPYAA IPHU NMPOBEICHUH HCCIEIOBAaHUNA B
pamMKax yueOHOTro HKCIIepUMEHTa, y4eOHO-UCCIIeI0BaTEIbCKOM U TPOESKTHOM
JESTENbHOCTH €  MCIOJB30BAaHHUEM  H3MEPUTENBHBIX  YCTPOMCTB U
nabopaTopHOro o00pyAOBaHUS

11.13

Pemate pacuérHble 3amaud ¢ SBHO 3aJaHHOW (PU3WYECKON MOJENbIO,
I/ICHOJIBSySI (1)I/I3I/I‘~I€CKI/I€ 3aKOHBI U HpI/IHLII/IHBI; Ha OCHOBC aHain3a YCJIOBI/IH
3aa4i BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BETHUYUHBI U
(hopMyTel, HEOOXOAUMBIC JUISI €€ PEIICHUS, TIPOBOAUTEH PACUEThl U OIICHUBATH
peaTbHOCTh MOMYYSHHOTO 3HAUSHHSI (PU3MUECKON BETMYMHBI

11.14

Pemrate xauecTBEHHBIC 3aaa4u: BBICTpauBaATh JIOTUYCCKHU HCIIPOTUBOPCUYUBYIO
LCTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTU U
(bl/IBI/I‘IeCKI/IC SIBJICHHA

11.15

Hcnons3oBath pu peLIeHun y4eOHBIX 3a1a4 COBPEMCHHBIC
MH(OpPMAlMOHHbIE  TEXHOJOTMM  JJIs  [OMCKa,  CTPYKTYpHpOBaHUS,
UHTEpOpETallud W  TPEACTABICHUS y4eOHOW M HAayYHO-TIOMYJSPHOM
uHbOpMaLMK, IMOJYYEHHOHM W3 PAa3IUYHbIX MCTOYHHMKOB; KPUTHYECKH
aHAJIM3UPOBATh MOJIy4aeMYyI0 HH(POpPMAIUIO

11.16

OOBSICHATh TPHUHIUIBI JEHCTBUS MAaIIMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarh yCIOBUS MX OE30IaCHOTO HCHOJb30BAHUSA B
MTOBCETHEBHOM JKU3HU

11.17

[TpuBOANTE MPUMEPHI BKJIAZA POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBACHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH

11.18

Hcnonp30BaTh TCOPCTUYCCKHUEC 3HAHUS 110 (bI/ISI/IKC B HOBCCI[HGBHOﬁ KHU3HU TJIA
obecrieueHus1 6€30MACHOCTH MPHU OOpAIIEHUHN C MPUOOPAMH M TEXHUUYECKHUMU
YCTPOMCTBAMHU, JUIS  COXPAHEHHs 3[0POBbS U  COOJIOJCHUS  HOPM
HKOJIOTHYECKOT0 ITOBEICHHS B OKPYKAIOIIEeH cperie




11.19

PaGorath B rpymme ¢ BBHINOJMHEHUEM pA3IMYHBIX COIMATBHBIX  POJICH,
IUTAHKPOBATh Pa0OTy TPYIIIBL, PAMOHAIRHO PACTPENeNATh OOS3aHHOCTH M
IUIAHUPOBATh  ACATCIIBHOCT B  HCECTAHAAPTHBIX  CUTYyallHUAX, aZICKBATHO
OLIEHUBaTh BKJIAJ KAKIOTO M3 YyYaCTHUKOB TPYNNBl B  pEIICHUE
paccMaTpuBaeMou mpoodIEeMbI




IMPOBEPAEMBIE JIEMEHTBI COAEP KXAHUSA

10 KUIACC

Kon
pa3iena

Kox npoBepsiemoro
3JIeMeHTAa

IIpoBepsiemble 3J1€eMEHTBI CO/IEPKAHUS

OU3NKA 1

METO/1bIl HAYYHOI'O I[TO3HAHUA

11

®uszuka — Hayka O mpuponae. HayuHbie meTomsb
IIO3HAHUS OKPYKAaIOILEro Mupa. Posnb
JKCIIEPUMEHTa M TEOpUU B IIpoLecce IMO3HAHUS
MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE

1.2

MopenupoBanue  (QU3MYECKHX  SBICHUA U
npoueccoB. Hayunsle runore3sl. @Pusznyeckue
3aKOHBl M Teopuu. ['paHUIBI TPUMEHUMOCTH
¢usznueckux 3akoHOB. [IpUHIUI COOTBETCTBHSL.
Porp u wMecro ¢umsuku B popMupoBaHUH
COBPEMEHHOW HAay4YyHOM KapTHHBI MHUpa, B
MPAKTUYECKON JIEITEIHbHOCTH JIHOIEH

MEXAHHKA

2.1

KMHEMATHKA

2.11

Mexannueckoe — ABukeHHE.  OTHOCUTENIBHOCTb
MexaHuyeckoro nBwxkeHus. Cucrema orcuéra.
Tpaexropus

2.1.2

[lepememienrie, CKOpPOCTh (CpemHsIE  CKOpPOCTb,
MI'HOBEHHas CKOPOCTb) u YCKOpeHHue
MaTepuaibHOM TOUKHM, WX MPOEKUUH Ha OCH
cucteMbl KoopauHat. CIOKEHHE MepeMeIieHr u
CIIO’KEHHE CKOpocTei

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHEHOE JIBH>KCHUE. I'padpuku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS,
NyTH U TEpeMENIeHUs] MaTepUalbHOM TOYKHA OT
BpEMEHU

214

CBoOoaHOe TagieHue. Y CKOpeHre CBOOOHOT O
HaxeHus

2.15

Kpusonuneiinoe JBUKEHNE. PaBHOMEpHOE
JBUKEHHE MaTEpUaIbHOW TOYKH IO OKPYKHOCTH.




YrnoBasi CKOpOCTb, JIMHENHAsI CKOPOCTh. Ilepuon u
yacToTa. [{[eHTpocTpeMUTENbHOE YCKOPEHUE

2.16

Texaudeckue YCTpOﬁCTBaZ CIIMAOMETP, ABUIKCHHC
CHapAO0B, LHCIIHLIC U PEMCHHBIC ICPEaa4Yn

2.1.7

[IpakTnueckue pabotbl. M3MepeHHe MIHOBEHHOM
ckopoctu. MccnenoBaHHE COOTHOLIEHUS MEXIY
MYTSMH, MPONJIEHHBIMU TEIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHH
IPU PABHOYCKOPEHHOM JIBUKEHHUHM C HAYAIBHOU
CKOPOCTbIO, paBHOM Hymo. M3yueHue nBMKEHUS
apukKa B BSI3KOW KUJIKOCTH. M3yueHue nBUKEHUs
Tena, OPOIIEHHOr0 TOPU30HTAIEHO

2.2

TUHAMUKA

2.2.1

[Ipuanmn orHocurensHOcTH ['anmmnes. Ilepssliit
3akoH HprotoHa. HEepimanpHbie CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHiun cyneprnosunuu cuil

2.2.3

Bropoii 3axkon HproToHa [u1si MaTepuanbHOM TOYKH
B uHepuuaiabHoi cucreme orcuéra (MUCO). Tperuit
3akoH HploToHa /U151 MaTepHalibHBIX TOYEK

224

3akOH BCeMUPHOro TAroreHus. Cuiia TSKECTH.
[TepBas kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJILKEHUS M cuiia TpeHus nokos. Kosddunuent
TpeHust. Cuia corpoTUBIICHUS TPU JABWKECHUH Tela
B )KHJIKOCTH HJIU Ta3e

2.2.7

[MoctymarensHOe W BpallaTeIbHOE JBHIKCHHUEC
a0COIOTHO TBEPAOTO TeENa

2.2.8

MOMEHT CuIbl OTHOCHUTEIIBHO OCH BpalICHHUS.
[liieuo cunbl. YcemoBus paBHOBECUS TBEPIOIO TeJa
B ICO

2.2.9

Texaudeckue YCTpOﬁCTBai IIOAIIMITHHUKH,
ABHUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckne pabotTel. HM3ydeHuwe ABUKEHUSA
Opycka 1o HAKJIOHHOW TIOCKOCTHU TOJ] ACHCTBHEM
HECKOJbKHUX cui. MccnenoBanue 3aBUCUMOCTH CUJT
YOPYroCTH, BO3HHUKAOIMMUX B JIehopMuUpyeMon




MpYXUHE ¥ PE3MHOBOM 00Opasiie, OT BEIUYUHBI UX
nedopmaruu. VMccnenoBanue ycioBUid paBHOBECHS
TBEPAOrO TeJa, UMEIOIIET0 OCh BPALICHUS

3AKOHBI COXPAHEHUA B MEXAHUKE

NmMmnynsc ~ maTepuanbHOM  TOYKH,  CHCTEMBI
2.3.1 MaTepuanbHbIX  Touek. Mmmynsc cuiasl
WU3MEHEHHE UMITYJIbCa TeNa
932 3akoH coxpaneHus nMmiyibsca B MCO. PeakrusHoe
e NIBUYKEHUE
2.3.3 Pa6ota cuibl
234 MOIIHOCTD CHIBI
935 Kunernueckass dSHeprus MaTepUalbHOM TOYKH.
h TeopeMa 0 KHHETHYECKON SHEPTUH
[TorenumnansHas >Heprus. [loreHumnanbHas sHEprus
23 236 ypyro nedopmMupoBaHHON HPYXHUHBIL.
' h IToreHunanbHas JHEprus Tena BOJIN3H
MOBEPXHOCTH 3EMJIU
[ToreHnManbHBIE U HENOTEHIMAIBHBIE CHIIBL. CBSA3b
937 paboThl HEMOTEHIUANBHBIX CHJI C HW3MEHEHHEM
h MEXAHUYECKOM DSHEPrMM CHCTEMBI TeEI. 3aKOH
COXPaHEHUsI MEXaHUYECKOW YHEPTUU
2.3.8 Yropyrue u HEeyIpyrue cTOIKHOBEHHUS
239 TexHudyeckue ycTpoWcTBa: JIBHJKEHUE  DPAKET,
h BOJIOMET, KOIIEP, MPYKUHHBIA MTHCTOJIET
[Ipaktnueckne  pabOTHI. N3ydyenue  cBs3u
5310 CKOpOCTed  Tel  NpU  HEYNpyroMm  ynaape.
A HccnenoBanue cBsi3u pabOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKON SHEPruu Tela
3 MOJIEKYJIAPHAS ®U3NKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVIJIAPHO-KMHETUYECKOU TEOPUN
OcHoBHBIE HIOJIO’KEHUS MOJIEKYJISIPHO-
311 KMHETUYECKOW TeOpuHu. BpoyHOBCKOE IBUKEHUE.
3.1 o Juddysust. Xapaxkrep JIBUKCHUST u
B3aMMOZCHCTBYSI YAaCTHI] BEILIECTBA
312 Mopgenu CTpOeHHs ra3oB, KUAKOCTEH U TBEPIBIX

TeI U OOBSICHCHHE CBOMCTB BEIIECTBA HAa OCHOBE




3TUX MOJIEJIEN

3.13

Macca MOJIEKYIL. Konuuectso BEILECTBA.
[Tocrosinnas ABorazipo

3.14

TennmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenbscus

3.15

Mopnene nnpeanpHOro rasza. OCHOBHOE ypaBHEHHE
MOHGKYJISIpHO-KHHeTI/I‘ICCKOﬁ TCOPHUU HACAIBHOI'O
rasa

3.1.6

AbGconmoTHas TemIeparypa Kak Mepa CpenHei
KHMHETUYECKOW DHEPrMM TEIUIOBOIO  JIBHYKEHUS
yactul rasa. [lIkana remneparyp KenbBuna

3.1.7

VYpaBuenne Kianeiipona — MenaeneeBa. 3akoH
JanpTOHa

3.18

["az0BbIe 3aKkoHBI. M30Mponecch B UAeaabHOM rase
C TIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
n30Xx0pa, u306apa

3.1.9

TexHuueckue ycTpoucTBa: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnueckne  pabotel. M3mepeHue  macchl
BO3/lyXa B KIACCHOM KomHare. lccnenoBanue
3aBUCHUMOCTH MEXJY IapaMeTpamMH COCTOSIHMS
pa3pekeHHOoro rasa

3.2

OCHOBbBI TEPMOJAMHAMUMKA

321

TepmoauHaMuyeckas cucrema. Buytpennss
SHEPTrUsl TEPMOJINHAMUYECKON CUCTEMBI U CIIOCOObI
€€ U3MEHEHUS

3.2.2

KonmuuecTtBo Temnmotel W paborta. BHyTpeHHSS
JHEPIHs OJHOATOMHOI'O UECAIBHOIO raza

3.2.3

Buasr TEeIJIoNepe1aun: TEIJIONPOBOJHOCTb,
KOHBEKIUs, U3JIy4eHHE. TermIoéMKOCTh Tela.
VaenrHasgs  TenmIo€MKOCThH  BemlecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPU TEIIonepeaaue

3.24

IlepBbiii 3akOH TepMoauHamMuku. IlIpumenenue
IIEPBOr0 3aKOHA TEPMOJUHAMMKH K H30IPOLIECCaM.
I'padmueckas unTepnperanus paboThl raza

3.25

TeruoBble  mammsbl.  [IpuHIMOBL  AeicTBUA

TEIJIOBBIX MamuH. lIpeoOpazoBaHust PHEPrUU B




TEIUIOBBIX MamuHax. KodpduiueHTt mone3Horo
neiicteus (manee — KIIJI[) TemioBoil MarivHBI.
ukn Kapuo u ero KITJI

Bropoii 3akon tepmoamHamuku. HeobpatumocTts

3.2.6 MpoleccoB B IMpupoje. TernoBbie ABUTATEINH.
DKoJIOrn4ecKue mpoOIeMbl TEIUIOIHEPTETHKH
397 TexHuuecKre yCTpOWCTBA: IBUTATEIh BHYTPEHHETO
o CropaHusi, OLITOBOM XOJOAUILHUK, KOHIUIIUOHED
398 [Ipaktnueckne paboTel. HM3mepenue yuenbHOMN

TEILUIOEMKOCTH

AT'PETATHBIE COCTOSAHUA BEILECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpa3oBanue u KoHAeHcauus. VcmapeHue u

331 KUIMIEHUE. YJIeNbHAsl TeIIoTa MapooOpa3OBaHMS.
3aBUCHUMOCTb TEMIIEPATyphl KUTICHUS OT JaBJICHUS
332 AOcomoTHasT W OTHOCHTEIbHAs  BIIAXXHOCTb
o BO3ayXa. HackleHHblIi map
Teépnoe Teno. Kpucrammmyeckue u amopdHbIe
3.3.3 Tena. AHU30TPOIUS CBOMCTB KpHCTAIIOB. JKujakue
kpuctauibl. COBpEMEHHBIC MaTepHAITbI
3.3
334 [InaBneHure U KpUCTA/UIM3ALUS. Y AeIbHAS TEIJIOTA
e wiasienus. Cyomumarust
3.3.5 YpaBHeHHE TEIJIOBOro OajmaHca
TexHuueckue  yCTpoOMCTBa: TUTPOMETP |
336 TICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TIOTYUCHHS
h COBPEMEHHBIX ~ MAaTEepHaloOB, B TOM  YHCIIE
HAaHOMATEPHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTueckue paboTel. M3mepeHHe BIAXKHOCTH
e BO3JyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 DnekTpu3aiys Tei. JIeKTpUudeckuit 3apsi. Jlpa Buna
o JIEKTPUYECKHX 3apSIIOB
4.1
4.1.2 [TpoBOIHUKY, TUATIEKTPUKH H TIOTYITPOBOTHUKH
4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
41.4 Bsaumopeiicrsue 3apsanoB. 3akoH Kynona




415

DneKTpUUEecKoe rosne. HanpsxénnocTs
aneKkTpuyeckoro mnoind. IIpuHnmn cyneprnosunun.
JInHMK HaNpsYKEHHOCTH IIEKTPUYECKOTO OIS

4.1.6

Pabora CHUII AJIEKTPOCTATUYECKOT O MIOJISL.
Iloreniman. Pa3HocTh MOTEHIINAIOB

4.1.7

HpOB OOHUKU W JUIJICKTPUKH B IMOCTOAHHOM
QJICKTPHUICCKOM I10JIC. Z[I/ISJ'ICKTpI/I‘IeCKaH
IMPOHUIIACMOCTDb

4.1.8

DnekTpo€MKOoCcTh. KoHzmeHcaTop. DIeKTpOEMKOCTh
IJIOCKOTO KOHJAEHCATOpa. ODHEPrusl 3apsKEHHOIO
KOHJIEHCaTopa

4.1.9

TexHuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
JJEKTPOMETP, JJIEKTpPOCTaTUYECKas  3alluTa,
3a3eMJICHHE  3JIEKTPOIpUOOpOB,  KOHJEHCATOp,
KCEpPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTnueckue paboThI. W3mepenue
JIEKTPOEMKOCTH KOHJIEHCATOPa

4.2

[MOCTOSIHHBIN DJIEKT

PUYECKHWI TOK. TOKU B PA3JIMYHBIX CPEJAX

421

VYcnoBus CYILIECTBOBaHUS [IOCTOSIHHOT' O
3NeKTpUYecKoro Toka. HMcrounmku Ttoka. Cuia
TOoKa. [1OCTOAHHBIN TOK

4.2.2

Hanpsokenune. 3akon Oma Juist yyacTka Lenu

4.2.3

DneKTpuuecKoe COIPOTHBIICHUE. VY nensHoe
COIPOTHUBJICHUE BELIECTBA

424

HOCHGHOBaTeHBHoe, napauicjbHOC, CMCHIAHHOC
COCAUHCHHUC IIPOBOJAHHUKOB

4.2.5

Pabora snextpuueckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MOHIHOCTB QJICKTPHUYCCKOI'O TOKa

4.2.7

anekTpoaBwxkymas cuna (mamee — OJC) wu
BHYTpEHHEE COIPOTHUBIICHUE WCTOYHMKA TOKa.
3akoH Oma  mgua  TOJTHOMN (3aMKHYTOI)
anekTpuyeckoi nenu. Koporkoe 3aMbikanue

4.2.8

DNEeKTpOHHAsT MPOBOJUMOCTb TBEPABIX METAIIOB.
3aBUCUMOCTh  COIPOTHBJICHHS  METaUIOB  OT
TemriepaTypbl. CBEpXIIPOBOIUMOCTh




4.2.9

OnekTpuueckuii TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

ITonynpoBognuku. CoOCTBeHHass M IpPUMECHas
MIPOBOAMMOCTb TOJTYNpPOBOJHUKOB. (CBolicTBa p-n
nepexoaa. [TonynpoBogHUKOBEIE TPUOOPHI

4211

DneKTpuYecKui TOK B IIEKTPOJINTAX.
DEeKTpONUTHYECKAs AUCCONMALUs. DIEKTPOIIN3

4.2.12

DNeKTpUYecKuid TOK B razax. CaMmoCTOATEIbHbIN U
HECAMOCTOSTENbHBIN pa3psan. Pa3znuuHble TUIIBI
CaMOCTOSITENbHOr 0 paspsaaa. Monuus. [lnazma

4.2.13

TexHuyeckue yCcTpoMcTBa: aMnepMeTp, BOJBTMETD,
peocrar, HUCTOYHUKHU TOKA,
3JIEKTPOHArpeBaTEIbHbIC puoopHI,
AJIEKTPOOCBETUTEIbHBIE  MPUOOPHI, TEPMOMETP
CONPOTUBJIEHHUS], BAKYYMHBIA JTHOJ, TEPMUCTOPHI U
(dboTope3ucTopsl,  MOMYNPOBOJHUKOBBIM MO,
rajbBaHuKa

4.2.14

[IpakTnueckue paborel. M3yueHue cmenaHHOro
COEJIMHEHMS PE3UCTOPOB.

Namepenne DJIC wuCTOYHMKA TOKAa H  €ro
BHYTPEHHEIO  COIPOTHBJICHUS. Habmonenune
AJEKTPOIN3a

11 KJIACC
Kon
Koanposepsiemoro 3jieMeHTa IIpoBepsiemMble 3J1eMeHTHI CO/IEPKAHUSA
paszena
4 SJIEKTPOIMUHAMUKA
MAT'HUTHOE IIOJIE. SJIEKTPOMATI'HUTHAS MHAYKIWA
431 ITocTostHHEBIE MAarHUTBHI. B3aumogeiictBue
h IIOCTOSIHHBIX MarHUTOB
4.3 MarautHoe  mosne.  Bekrop — MarHuTHOU
uHAyKnuu. [lpuHnun cynepriozunuu. JInHum
4.3.2 MarHuTHOM  uHAyknuu. Kaptuna — nouHMM

MarHuTHOM WHAYKIIUN II0JIA IIOCTOSAHHBIX
MarduToB




MarnuTHoe 1OJl€ TPOBOJHHUKA C TOKOM.
Kaptuna nuHWiA 1OAS UIMHHOTO TPSIMOTO

4.3.3 IPOBOJHUKA M 3aMKHYTOTO  KOJIBLIEBOTO
MPOBOIHUKA, KATYIIKH ¢ TOKOM. OmbIT Ipcrena.
B3anmoneiicTBUE MPOBOJTHUKOB C TOKOM
434 Cwiia Amriepa, €€ MOIyJIb M HalpaBJICHHUE
Cuna Jlopenma, e€ MOIynb M HampaBlICHHUE.
435 JIBM>KEeHHE 3apsKEHHON YJaCTHUIIBI B
A OZIHOPOJHOM MATHMTHOM Iione. PaGora CHJIbI
JlopeHna
4.3.6 SIBneHne 3NeKTPOMAarHUTHON MHAYKIIMU
4.3.7 IToTok BEKTOpa MarHUTHOM MHIYKIUU
438 OJC wuHAayKIuU. 3aKOH 3JIEKTPOMArHUTHOU
o unaykuuu Gapanes
BuxpeBoe  snektpuueckoe  mode. 2]1C
43.9 WHIAYKIAA B TPOBOJHUKE,  JIBFDKYIEMCS
o HOCTYMAaTeIbHO B OJHOPOJAHOM MAarHUTHOM
nose
4.3.10 [TpaBuino Jlenna
4311 NHaykTUBHOCTH.  SIBIeHWE  CaMOWHIYKIIHH.
o DJIC caMOMHIYKIUH
4.3.12 DHeprus MarHUTHOT'O MOJSI KaTYIIKU C TOKOM
4.3.13 DJEKTPOMAarHUTHOE MOJIe
TexHu4eckre ycTpoicTBa: MOCTOSHHBIE MArHUTHI,
4314 AIIEKTPOMATHUTHI, AIIEKTPO/IBUTATEIb,
h YCKOPHUTENHN 3JIEMEHTAPHBIX YaCTuII,
MHIYKIIMOHHAS M€Yb
[TpakTideckue pabothl. M3yueHne MarHUTHOTO
nojsl  KaTymkd ¢ TokoMm. MccnempoBaHue
4.3.15 JICWCTBUSA TOCTOSSHHOIO MarHuTa Ha pPaMKy C

TOKOM. HccnenoBanue SABJICHUA

AJIIEKTPOMArHUTHOW MHAYKLIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.11

KomnebarenpHas CUCTEMA. CBoOonHbIE




KoJe0aHusl. l"apmonnueckue KOJIe0aHusl.
[leprion, dacrora, ammutyma u  ¢asa
KoJIeOaHmit

5.1.2

IIpyknHHBI ~ MasATHUK.  MaremaTu4ecKui
MasiTHUK

5.1.3

YpaBHeHUE FapMOHUYECKHUX KoJIeOaHuH.
Kunematnyeckoe M IUHAMHYECKOE OIMCAHHE
K0JIe0aTEeJIbHOT O IBUKEHUS

5.14

[IpeBpamienne SHEPTUM TPH TapMOHUYECKUX
konebanusx. CBsA3b aMIUTUTYABI KoJeOaHMi
UCXOTHOW  BENUYMHBI  C  aMIUIUTYJaMHU
KoJie0aHMil €€ CKOPOCTH U YCKOPEHUs

5.15

KomnebarenpHbIi KOHTYD. CBoOoaHbIe
AJICKTPOMATrHUTHBIC KOJICOaHUS B UICATHHOM
KolIe0aTeIbHOM KOHType. AHAJIOTUS MEXKIY
MEXaHHYECKUMH u AIEKTPOMArHUTHBIMH
konebanusimu. ®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA OHEPTHUU B HACAIBHOM
KoJ1e0aTeIIbHOM KOHTYpPC

5.1.7

BeIHYXJCHHBIE ~ MEXaHWYEeCKHe  KOJIeOaHWUS.
Pe3onanc. Pe3onancuasn KpHBasl.
BriHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJICOaHHUS.

5.18

[TepemenHbIi TOK. CunycouaibHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOIIHOCTh MNEPEMECHHOIO TOKaA. AMHJII/ITYIIHOC
)41 HCﬁCTBYIOMCC 3HAYCHUC CHJIBI TOKa H
HAIpsKCHUA

5.1.10

Tpanchopmarop. IIpousBoncTBo, mepemada u
norpedieHue AJIEKTPUIYECKOM SHEPTUH.
DKOJIOTUYECKHE PHUCKUM TpU MPOU3BOJCTBE
AJIEKTPUYECKOMN SHEPTHUU. Kynbrypa
WCITOJIb30BAHUS 3JIEKTPOIHEPTUHU B
[MOBCEIHEBHOM KU3HU

5.1.11

Texauueckue YCTpOMCTBA: ceiicmorpad,
AIIEKTPUYECKHUM 3BOHOK, JIMHUM dJIEKTporepesay

5.1.12

IIpaxTrueckue paboThI. HccnenoBanue
3aBUCUMOCTH NEPHOAA MAJIbIX KoJIeOaHuil rpy3a
Ha HWUTH OT JUIMHBI HUTH W MAacChl Ipy3a.




HccnenoBanne nmepeMEHHOr0 TOKa B LIENH U3
MOCJICIOBATEIFHO COCTMHEHHBIX KOHIEHCATOPA,
KaTYIIKUA U PE3UCTOpa

5.2

MEXAHUWYECKUE U 5JIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHudeckue BOJTHBI, YCIIOBHS
pacnpocTpaHeHUsl. Ilepuon. CkopocTb
pacnpocTpaHeHHs u JUTHHA BOJTHBL.
[Tonepeunbie 1 MPOAOTLHBIE BOTHBI

5.2.2

HNuTtepdepentus " nudpakius

MEXaHUYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. IpOMKOCTH 3BYKa.
Beicora Tona. TemOp 3Byka

5.24

OneKTpOMarHuTHbHIE BOJIHBI. Ycnosus
U3ITy4EHUs 3JIEKTPOMarHUTHBIX BOJIH.
B3aumnast opuenTtanus BexktopoB E, B u v B
AJIEKTPOMArHUTHOW BOJIHE B BAaKyyMe

5.25

CaoiicTBa AIEKTPOMATHUTHBIX BOJIH:
OTpaK€HHE,  MpeloMJICHUE,  MOJsIpU3alus,
nudpakmms, uHTEephEepeHITUS. CxopocTb
AJEKTPOMArHUTHBIX BOJH

5.2.6

[IIxana >nekTpoMarHUTHBIX BOJH. IIpumeHeHune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHUMOBI ~ pagMOCBA3M U TEJIEBUJCHUS.
Pagnonoxarnmus. DJIEKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl

5.2.8

TexHuueckue  yCTpPOWCTBA:  MY3bIKAJIbHbBIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTUKA B
TEXHUKE U MEIULUHE, pPagap, paauoONpUEMHUK,
TEJIEBU30p, aHTeHHA, Tenedon, CBU-nieus

5.3

OIITHUKA

5.3.1

[IpsmonuHeliHOE pacnpocTpaHEHUE CBETa B
oaHopoaHoM cpene. JIyu cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHHS CBETA.
I[Toctpoenue n300paykeHHil B IIIOCKOM 3epKajie

5.3.3

[IpenomiieHne cBeta. 3aKOHBI TPETIOMIICHUSI CBETA.
AOCONIOTHBIN TTOKa3aTeNb NPEJOMIICHUS




5.34

ITomHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIM
yroJI IOJIHOTO BHYTPEHHET'0 OTPAYKEHHUS

5.35

Hucniepcust cBera. ChoKHBI cocTaB 0enoro
cBera. [{Ber

5.3.6

Cobuparoniyie ¥ pacceMBaroNINe JUH3bI. TOHKas
nuH3a. DOKYCHOE pacCTOSIHUE U OINTHYEeCKas
cuia TOHKOH JIMH3EL. [TocTpoenue
M300paKeHHUI B COOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. opMmylia TOHKOW JMH3BL. Y BEIUYEHUE,
JlaBaeMoe JIUH30H

5.3.7

Hp CICIIbI MPpUMCHUMOCTHU FGOMeTqueCKOﬁ
OIITUKH

5.3.8

HNHuTtepdepentus CBeTa. Korepentnsie
HUCTOYHUKH. YcnoBus HaOJIOICHUST
MaKCUMYyMOB u MHUHHUMYMOB B
UHTEp(PEpPEHIIMOHHOM  KapTHHE  OT  JBYX
cuH(pa3HBIX KOTePEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus ceera. JudpaxkinnoHHas pemérka.
VYcinoBue HaOMIOAEHUS TJIaBHBIX MaKCHMYMOB
IpU MaJleHUd MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY

5.3.10

[Tonapwu3amnus ceera

5.3.11

TexHuueckue  ycTpoMCTBA:  OYKH, JIyIa,
¢doroamnmapar, MIPOCKIMOHHBIH amnmnapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
T paKkIMOHHAs PeIETKa, MOISPOH

5.3.12

[Tpaktuueckue pabotel. M3mMepenune mokazaremns
IPEIOMIICHUSI. UccnenoBanue CBOWCTB
uzo0paxkeHnid B JuH3ax.  HaGmronenue
JIMCIIEPCHUH CBETa

BJIEMEHTBI CIIELITUAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

FpaHI/II_[BI MNPUMCHUMOCTH KJIaCCHMYECKOU

MEXaHUKH. [TocTynarer TEOPHUH
6.1 OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTb MOIYJIs
CKOpPOCTH CBeTa B  BaKyyMe, MPHUHIIHI
OTHOCUTEIBHOCTH DWHIIITEHHA
6.2 OTHOCHUTEIILHOCTH OJTHOBPEMEHHOCTH.

3aMCIIJIeHI/I€ BPCMCHU U COKpAIICHUC NJINHBL




6.3 DHeprusi U UMITyJIbC CBOOOTHOM YaCTHIIBI

CBsi3b Macchl C DJHEPrHe W UMIYIHCOM
6.4 CcBOOOIHOI YACTULIBL. DHeprus ITOKOS

CBOOOTHON YaCTHUIIBI

KBAHTOBAS ®U3UNKA

SJIEMEHTEI KBAHTOBOI OIITUKU

®oronbl. Dopmyna Ilnanka cBg3M >SHEpruu
7.1.1 (¢oTOoHa C €ro 4acToToil. DHEpPrust U UMIYJIbC
dorona

OtkpbiTHe W uccienoBanue (horodddexra.

7.1.2
Onpitel A.I'. CtoneroBa. 3akonsl porodddexra

713 VpaBHenue OiHmTelHa a1 QoToaddexra.
o «KpacHnas rpanuna» porodddexra

7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeGenena

7.1.5 XHUMHUYECKOE IENCTBUE CBETA

Texnuuyeckne  ycTpoicTBa:  (POTOIIEMEHT,

7.1.6
dboTomaTymK, coTHeuHasi OaTapesi, CBETOUO]

CTPOEHUE ATOMA

Mopnens atroma Tomcona. Onwitel Pezepdopaa
7.2.1 10 UCCJIEOBAHUIO CTPOCHUS aTOMA.
[1nanerapnas monenb aToma

ITocrynatel bopa. M3inydeHue M mOrjoLIeHHE
799 (OTOHOB MpH Nepexo/ie aToMa ¢ OTHOTO YPOBHS
o SHEPruM Ha Apyroit. Bumsl cnekrpo. Crekrp

ypOBHCﬁ OHCPIrUur atToMa BOAOpOaAa

BonHoBble cBoiicTBa yactull. BomHbl 1€
7.2.3 Bbpoitnst.  KopmyckyasipHO-BOTHOBOH  Ayau3M.
Judpaxius 31eKTpOHOB Ha KpUCTaIax

294 CNOHTaHHOE ¥ BBIHYKIECHHOE H3IydEHHE.
o VCTpoicTBO M PUHLIAIT paboTHI Jla3epa

TexHuueckue  yCTpOMCTBA:  CHEKTPAIbHBIN
7.2.5 aHanmu3  (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMITBIOTEP

796 [TpakTuueckue paboTHI. HaOmronenue

JIMHENYaTOro CIeKTpa




7.3

ATOMHOE A1PO

7.3.1

Metoapl Ha6JIIO,I[eHI/IH n peructpannumn
SJIEMEHTAPHBIX YaCTHI]

7.3.2

OTKpbITHE PaJMOaKTUBHOCTH. OmbIThI
Pesepdopna mo  ompemeneHHio  cocTaBa
panuoakTHBHOro u3nydeHus. CBoicTBa anbda-,
oera-, raMma-u3JydeHusl. Bnusiane
PaIOAaKTHBHOCTH Ha KUBBIE OPTaHU3MBI

7.3.3

OTkpeITHE TPOTOHA M HeuTpoHa. HyknoHHas
Mozenb siapa [eitzenOepra — MBanenko. 3apsia
anpa. MaccoBoe uucno sigpa. M3ororsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIH
Oera-pacma. 'amma-uznydenue. 3aKkoH
paZvoaKTUBHOIO pacrnajia

7.3.5

OHeprusi CBSI3M HYKJIOHOB B sijpe. SnepHbie
cuiel. Jlehext maccel sapa

7.3.6

SnepHble peakuuu. JleneHue U CUHTES sAep

7.3.7

SnepHbii  peaktop. TepMoOsAepHBII CHHTES.
[TpoGnembt Hu MEePCIEKTUBBI SIIEPHOU
SHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI SIACPHOMN
SHEPreTUKHU

7.3.8

DnemMeHTapHbIe YACTHULIBL. OTtkpbITHE
MO3UTPOHA. dyH/IaMEHTaIIbHbIE
B3aUMOJICHCTBUA

7.3.9

TexHndeckue ycTpoicTBa: JO3UMETpP, Kamepa
BunbcoHa, siaepHblii peakTop, aromMHasi 0omba

7.3.10

[TpakTueckue pabotsl. MccnenoBanue TpekoB

qacTHIl (110 TOTOBBIM (oTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3mHoro wHeba. Co3Be3nus, spKue
3BE3/bI, IIJIAHETHI, KX BUAUMOE IBHIKEHUE

8.2

Conneynas cucrema. Ilnanersl 3eMHON TPy
IInaHeTbI-TUraHThl U UX CIIyTHUKH, KapIMKOBBIE
r1aHeTbl. Manble Tena CoHeYHOM CUCTEMBbI

8.3

Connre, ¢orochepa u atmochepa. ComHeuHas
AKTUBHOCTDH




8.4

Hcrounuk sHeprun CosHIA U 3BE37

3Bé3,£[LI, HUX OCHOBHBIC XapaKTCPUCTHUKH: MaACCa,

CBETUMOCTb,  paguyc,  TeMmIeparypa,  HuX
B3aMMOCBSI3b. Jlnarpamma «CHeKTPaIbHBIN KIIAcC
8.5 — CBETUMOCTbY. 3BE3/1b1 TJIaBHOU
MOCJIEAOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb)» U1t 3BE3] TJIaBHOM
IOCJIE0BATEIILHOCTH
Buyrpennee crpoenue 3BE3a. CoOBpeMEHHbIE
8.6 MPE/ICTABICHUS O MPOUCXOXKICHUHU U HIBOJIIOLUU
CouHIta ¥ 38631, DTanbl )KA3HUA 3BE31I

Mneunstii  Ilyte  —  Hama  [amakTuka.
CnupanbHas CTPYKTYypa lNamakTuky,
8.7 pacnpeneneHue  3BE3M, rasa U IBUIM.
' IMonmoxenune n aBrkenue CoinHna B I allakTHKe.
[Mnockas u  chepudeckas  MOICUCTEMBI

lManakTuku
8.8 Tunel ramakTuk. PaguoranakTuKy W KBazaphl.

' YépHble AbIPHI B AApax ralakTHK

Bcenennasa. Pacmmpenue BcenenHoi. 3akoH
Xab0ma. PaszOeranme ramaktuk. Bospact wu
8.9 panuyc Bcenennolt, Teopusi bonbiioro B3pbiBa.
Mogpens «ropsiueii Bcenennoii». PenukroBoe

U3ITy4eHHE
Macmrabnast CTPYKTypa Bcenennoii.
8.10 Meraranaktuka.  Hepeménusle  mnpo0Giemsl

aACTPOHOMHUU




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI U1 YHEHUKA

» ®Gusuka. 10 xmace. Msaxumes I'.5., byxosues b.b., Corckuit H.H.; mox penakuueii [TapdhentreBoii
H.A. Aximmonepnoe obmiectBo «M3narensctBo «lIpocBenienne»
» dusuka. 11 krace. Mskumes [7.5., Byxosnes b.b., YUapyrua B.M.; nox penakiueii [TapdhentbeBoit
H.A. Axunonepsoe obmectBo «M3narensctBo «lIpocsemenne»

METOANYECKHUE MATEPUAJIBI IUIAA YYUTEJIA

Hunaktuueckuit matepuan 10,11 k1. Mapon A.E. Mocksa. «Zlpoday, 2016r.
Coopnuxk 3amau 10-11ki, PermkeBuya ALIL [Ipoda. 2015r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Hcnonp3oBanue nudpoBbix 00pa3zoBaTeabHbIX pecypcoB K Kypey ¢usuku B 10,11 kiacce (YMK k
yuebHuky Msxkumea I[".51.)

Onepatop 340 OO0 "KomnaHus "TeHzop" ——

LIOKYMEHT MOZMMUCAH 3MEKTPOHHOM MOAMMUCHIO

MYHWULIUNAJIbHOE OBLLIEOBPA30OBATE/IbHOE YYPEXXIEHME "CPEQIHASA 07.10.26 11:43 (MSK) Ceptudukat 00A49C5B11F5A5508810710EF3C1390576
OBLLEOBPA30OBATEJIbHASA LWKOJIA N220 FOPOAA MOLWLKAP-OJ1bI", Panko
JNoboBb MeHHazbeBHa, AnpekTop




