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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke c yuérom (enepasibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatonuxcs 10—11 kmaccoB npu o0ydueHun
uX (Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Tporpamma no ¢usuke coorBercTBYeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAIIPEIMETHBIM pe3yJibTaTaM OOYyYEHHs], a TaKKe
YYUTBHIBAET HEOOXOAMMOCTb peaju3allid MEXKIPEAMETHBIX CBs3ed (QU3MKH C
€CTECTBEHHO-HAYUYHBIMU y4EOHBIMU MIpeIMeTaMu. B Hell onpenensioTcss OCHOBHBIE
LeJIM U3y4eHUsI GU3UKHU Ha YPOBHE CpeIHEro o0uiero oopa3oBaHus, IIIaHUPYEMbIE
pe3yiapTaTbl OCBOEHUS Kypca  (U3UMKMU: JIMYHOCTHBIE, METAlpPEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojaepxkaHue yueOHoro npeamera «dusmkay 1no rogam 00ydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHo00pa3HbIX TEXHOJOTUH B chepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHSI HOBBIX MAaTEpHAJIOB C 33JaHHBIMHU CBOWMCTBaMU U Apyrux. M3ydenwue
(pM3MK1 BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNUE €CTECTBEHHO-HAYYHOW KapTUHbI
Mupa oOydaromuxcsi, B (OPMUPOBAHHE YMEHHI NPUMEHATh HAYYHBIM METOA
MO3HAHUS NP BBINIOJHEHUU UMY Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBY Kypca pusuku 111 ypOBHS CpeaHEro o01ero 0opa3oBaHus MOJ0KECH
psa e, KOTOpbIE MOKHO pacCMaTpUBATh KaK MPUHIMUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEeX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KIIACCUUECKOW, TaK U COBPEMEHHOU (PU3UKH.



Hoes eenepanuzayuu. B CcOOTBETCTBHMM ¢ HEW MaTepuall Kypca (GU3UKH
00BbeIMHEH BOKpPYr (Qu3Myeckux Teopuil. Beaymum B Kypce sBisercs
(opMUpOBaHUE MPENCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpUHU, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
TYMaHUTApHOrO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(¢u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU MTpoOIeMamu.

Hoes npuxnaonoii nanpasenennocmu. Kypc pusuku rnpenamnonaraet 3HakOMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMYECKHX MPUIJIOKEHUN N3y4EHHBIX
TEOPHUU U 3aKOHOB.

Hoes oxonoeuzayuu peanusyeTrcss MOCPEIACTBOM BBEIAEHUS DJIEMEHTOB
COJICP)KAaHMSI, TIOCBAIIEHHBIX OSKOJOTMYECKMM  IpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHUEM TEXHHKU U TEXHOJIOTHH, a TaKXKe OOCYKICHHS
po0JIeM pariOHAIBHOTO MIPUPOIONIOIB30BAHUS M KOJIOTUYECKON 6€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCA (u3HuecKue Teopuu ((popMuUpoOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOEHUSI PUZNYECKONW TEOPUH, POJIU (PyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX IPEJICTABIEHUSAX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOPH, ISl ONUCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUH U MTPOLIECCOB).

CHCTEMHO-IEATEeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yercsl Mpex]ie
BCEro 3a CU€T OpraHu3allii SKCIEPUMEHTAILHOM AESITENTbHOCTH O0Y4aroIIUXCsl.
Jl11s 6a30BOT0O YpOBHA Kypca (PM3HKH — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JaOOPATOPHBIX PabOT, KOTOPBIE B IPOrpaMMe
no ¢u3uKe O0BEAUHEHBI B OONIUN CIHCOK YYCHHYECKUX MPAKTHUECKUX PadoT.
Boinenenne B yka3aHHOM MepeyHE JIabOpaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS YIaCTHUKAMU 00pa30BaTEIbHOIO Mpolecca
UCXO/sl U3 OCOOCHHOCTEH IMIAaHUPOBAHHUS M OCHAIIeHHUs kKaOuHera ¢usuku. [Ipu
ATOM oOOecreunuBaeTcs OBJIaJICHHE OOYYarOUIMMHUCA YMEHHUSIMU IPOBOAMTH
KOCBCHHBIC W3MEpPEHUs, HCCIENOBaHHUS 3aBHUCHUMOCTEH (DU3MUECKUX BEIUYUH H
MIOCTAaHOBKY ONBITOB 10 TPOBEPKE MPEIAI0KEHHBIX THUIIOTE3.

Bonbiioe BHUMaHKE yAeSIeTCsl peHIEHUI0 PACUETHBIX U KAYECTBEHHBIX 33]1a4.
[Ipu 3TOM AJIs1 pacUETHBIX 3a]]a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO 33JIaHHOMN
(¢u3nyeckol MOJAENbIO, TO3BOJSIOUIME TPUMEHATh HM3YyYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszjiesia Kypca, TaKk M HUHTETpUpYyd 3HAHUS U3
pasHbIX pa3fenoB. /[ Ka4yecTBEHHBIX 3a]1a4 IMPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PUIMUECKUX SBJICHUM M MPOIECCOB B OKpYKaloleH
KW3HU, Tpelyronue BbIOOpa (U3WUECKOM MOJEIM MJIi CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOI'O XapaKTepa.



B cootBerctBuu ¢ TpedboBanusmu GI'OC COO k MaTrepralibHO-TEXHUYECKOMY
oOecrieyeHuIo0 yueOHOro mporecca 0a30BbIil ypOBEHb Kypca (PU3MKU Ha YpOBHE
cpenHero oOmero oOpa3oBaHUs JODKEH M3y4aThCsl B YCJIOBUSIX IPEAMETHOTO
KaOuHeTa (PU3UKU WM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa IPEeIMETOB
€CTECTBEHHO-HAYYHOr0 1MKJIa. B kabuHeTe (pU3MKU AOHKHO OBITH HEOOXOAMMOE
nabopaTopHOEe OOOPYJOBaHME [JIsl BBIMOJHEHUS YKa3aHHBIX B IPOrpaMMe I10
(¢u3nKe yueHUYECKUX MPAKTUUECKUX paboT U AEMOHCTPAlMOHHOE 000pYyI0BaHHE.

JleMoHCTpalmoHHOe 00OopyJaoBaHuEe (HOPMUPYETCS B COOTBETCTBHM €
OPUHLKAIIOM MUHUMAJIbHOM JIOCTATOUHOCTHM U  00ECIEYMBAET TMOCTAaHOBKY
NEPEYNCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpPAIlUN IS
UCCIICZIOBAHMUSI ~ M3YyYaeMbIX SBJIEHUH U  TMPOLECCOB, HOMIUPHUUYECKHX U
(GyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JlaGopatopHoe 00OpynOBaHME MJiI YYEHUYECKHX TMPAKTHYECKUX paboT
dopMupyeTcsi B BHUJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOyyaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOTO O0OpPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HHU(POBBIX MPHUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJE LHU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMHA M3y4eHUsI (PU3UKH B 00IIEM 00pa30BaHUU SBJISIOTCA:

e (opmupoBaHne HHTEpeca W CTPEMIJICHHS] OOYYAIOUUXCS K HAy4YHOMY
U3YYCHUIO TPUPOABI, PAa3BUTHE HMX HHTEIUIEKTYyalbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEJCTaBICHUNA O HAYYHOM METO/E MO3HaHUs U (POpMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (hopMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOEHUSI MaTEepPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (opMupoBaHHE YMEHUN OOBSCHATH SBJICHHUA C HCIOJIBb30BAaHHEM
bu3nyecKuX 3HAHUM U HAYIHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue mNpeACTaBICHUN O poiid (PU3MKHU HJI1 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHA.

JocTtixkeHue 3TUX 1iesield 00ecreurnBaeTcs pelieHueM CIeAYIoIMX 3a1ad B

Mpoliecce u3y4eHus Kypca PU3NKyA Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHuUs:

e MpPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIIMX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYas MEXaHHKY, MOJIEKYIApHYIO (U3HKY,
AIIEKTPOUHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTPO(DU3UKY;

e (opMUpOBaHHE YMEHUN TNPUMEHATH TEOPETUUYECKUE 3HAHUA JJIs
OO0BsiICHEHHsST (DU3MYECKUX SBICHUH B TPUPOAEC M Uil TPUHATHS
IIPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,



e OCBOCHHE CIOCOOOB pEIICHUS pa3IMYHbIX 33Jad C SBHO 3aJaHHOM
busznueckoll MOJENBI0, 3aJad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHHOE
CO3/1aHHE (PU3NYECKON MOJIENH, aICKBaTHOM YCIIOBUSIM 3a/1a4U;

e TMOHUMaHUE (UBMYECKUX OCHOB W TPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIIECCOB, X BIUSHUS Ha OKPYIKAIOIIYIO
cpeny,

e OBJAJICHHUE METOJAaMHU CaMOCTOSITEIHHOTO TUIAHUPOBAHUS U TPOBEIACHUS
(bU3HYECKUX DKCICPUMEHTOB, aHAJIM3a W HWHTEPHpETanvu HHGOPMAIUH,
OTpeJIETICHUS TOCTOBEPHOCTH MOJTYYEHHOIO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBUH JJI1 Pa3BUTHSI YMEHHU MPOEKTHO-KUCCIIEIOBATEIBCKOM,
TBOPYECKOU EATEIILHOCTH.

Ha w3yuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus orBoauTcst 136 vacos: B 10 kitacce — 68 vacos (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemspiii B mporpamme Mo (DU3UKE IMEpeuYeHb Ja0OPaTOPHBIX U
MPaKTUYECKUX PAOOT SBISIETCS PEKOMEHIOBAHHBIM, YUHTENb JEJaeT BbIOOP
MPOBEJICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIWBHUIYATbHBIX
0COOCHHOCTEM 00yYaroIUXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusnka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKAOILIErO
mupa. Posb 3kcriepruMeHTa U TEOPUHU B MPOLECCE MO3HAHUS TPUPOIBI. DKCIIEPUMEHT
B (hu3HKe.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢usuku B (HOpMHPOBAHUU COBPEMEHHOW HAYYHOH KAapTHUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHE. OTHOCHTEIBHOCTb MEXAHMYECKOTO JIBH)KCHMS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHE MaTEpUAbHOM TOYKH, UX MPOEKIUU HA OCH CUCTEMbI KOOpPJWHAT.
CioxxeHue nepeMenieHu U CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMs, MYTH U TMepeMelleHHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonuHeliHoe nBrKeHUE. [|BUKEHUE MaTEPUAIbHON TOUKHU 110 OKPYKHOCTH
C HOCTOSIHHOW IO MOAYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JINHEWHAsA CKOPOCTD.
[lepuon u yactora oOpaiienus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSIOB, LEIHbIE U pEMEHHBIE NIEpEIavyu.

Jlemoncmpayuu

Mopnens cucteMbl OTCYETA, WIUIFOCTPALNS KUHEMATHYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBaHue ABMKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Te B BO3YX€E U B pa3peKEHHOM IPOCTPAHCTBE.

HabGmonenune aBukeHUs Tena, OpPOLIEHHOTO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY IYTSIMH, MPOMJACHHBIMU TEJIOM 34
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon Hetotona st
MarepuaibHON TOUKHU. TpeTnil 3akoH Hbl0TOHA [ MaTepralibHbIX TOUEK.

3akoH BcemupHoro Tsarorenus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynaTenbHOE U BpalaTeIbHOE JTBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuu sxcnepumenm, rabopamophule pabomul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHUE HUMITyJibca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOuku. Teopema 00 H3MEHEHUHU
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nedhopMUpOBaHHON MpYyKUHBI. [loTeHIIMaNbHas SHEPrys Tena BOIU3U MOBEPXHOCTH
3eMIn.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEIMOTEHIIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW Y3HEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHSI MEXaHUYECKOU JHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA MTUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW >HEpPruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxkenHue. Juddysus. Xapakrep IBHKCHUS U
B3aMMOJICVCTBHSl 4YacTHUI] BellecTBA. Molenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KensBuna. ['a30Bbie 3akoHbl. ¥YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEepPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEXMOJIEKYJIIPHOT O
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEPEHHUIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U cTIoco0bI e€ n3MeHeHus. KomndaecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anmabatHomM mpouecce. IlepBblii 3aKOH TEPMOIUHAMMKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi ’HEpPruv B TEIJIOBbIX MamuHax. KoaduuueHT mnoe3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texnuueckue yCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH PaOOThI: BBLIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

M3meHeHne BHYTpeHHEN SHEPruu (TeMIiepaTyphl) Tena Mpy Terionepeaaye.

OnbIT 0 a1Ma0aTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3IYILIHBIM OTHUBOM ).

Monenu nmapoBoil TypOUHBI, IBUTaTelsi BHYTPEHHETO CrOpPaHMsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

N3mepenune ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwiecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHaeHcarus. Vcnmapenune u kumenune. AOCOMIOTHAS U
OTHOCHUTENIbHAsI BIAXXHOCTh BO3AyXa. HacelleHHbI mnap. YnaenpHas Terjiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe teno. Kpucramnuueckue u amoppHbie Tena. AHU30TPOINHUS CBOWCTB
kpuctaioB. JXunkue kpucramsl. CoBpemMeHHblE MaTtepuaibl. lliaBienue wu
KpUcTal3anus. Y AesbHas Teriora miasieHus. Cyommmanus.

YpaBHEeHHE TEIJIOBOro OaaHca.

TexHuueckue ycTpoiiCTBA M NPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HaCHIIICHHBIX MapOB.

Kunenue npu noHuXKeHHOM JJaBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaOmronenune HarpeBanus U MiiaBleHUsI KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpalys KpucTaioB.

Yuenuueckuii osxcnepumenm, rabopamopnule padbonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. diaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DJIeKTpuU3anys Tell. DIEKTPUUECKUH 3apsl. J[Ba BuJa SIIEKTPUUECKUX 3apsi0B.
[IpoBOAHWKM,  JOUAJIEKTPUKA U  MOJYNPOBOAHUKH. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHna. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
OnekTpuueckoe 1mone. Hampssk€HHOCTh — 3iieKTpuueckoro moiid.  IIpuHiun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

Pabota cun anekTpocraruueckoro noiis. [lorenmuman. Pa3HocTs moTeHInanos.
[IpOBOHUKM M OUBJIEKTPUKU B BJIEKTPOCTATUYECKOM IToie. Jludiekrpuyeckas
IIPOHUIIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN aniapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJNEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJICHUE HCTOYHUKA TOKA.
3axon Oma /1Jis1 OJIHOM (3aMKHYTOM ) 3JIeKTpruecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast MIPOBOAUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOSTENBbHBI M HECaMOCTOSATEIbHBINA
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUOJ], TaIbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne dIeKTpOoABMKYIIEH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJUMOCTh JUO/IA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HAaydHbI (akT, rumoresa, (pusmueckas BEIUYMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASA Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, ) KUJIKOCTEU U Ia30B,



JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLIMALIUS,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIULUOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoopHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE MarHUTBL. B3auMoencTBHE TOCTOSHHBIX MATHUTOB. MarHuTHoOE
nosie. Bektop MarauTHOM MHAYKIMU. [I[pyHIMI CyNIeprO3UINA MarHUTHBIX MOJIEH.
JIunnn ™MaramuTHOM wWHAYKUMHM. KapTuHa JIMHUMM MarHUTHOM WHAYKIUW TOJIA
IIOCTOSTHHBIX MarHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcreaa. BzanmoaencTeBue nNpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMAarHuTHOM WHAYKUWU. [IOTOK BekTOpa MAarHUuTHOM
UHIYKIUU. OJEKTPOJABIKYINAs CWIA HMHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBEHHME CaMOMHIAYKUWH. OJEKTPOABMKYIIAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTUL, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenna.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnegoBaHue NEUCTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxarouux KojieOaHusX. BbIHYKIE€HHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, mepenaya U MOTpedIICHUE AIEKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUU dJIEKTPONEPEAY.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOOTHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, nabopamopHvie pabomol

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnenoBaHne epeMEHHOr0 TOKa B IIENU U3 MTOCIEA0BATENBHO COCINHEHHBIX
KOH/JICHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 80JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JJuHa BOJHBL. [lomepeuHbie U MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3TYUYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »MEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHUE AJIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas AUArHOCTHMKA B TEXHUKE W MEIHIIMHE, panap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenre oTpaskeHus U MPEeTOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
Y4acTOTOM KOJIeOaHUH.



HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETOMIICHHE,
noJisipu3anus, nudpakivs, tHTepPepeHIns.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
IUIOCKOM 3€pKalie.

[Ipenomienue cBeTa. 3aKOHbBI IPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparomue u paccenBaromiye JuH3bl. ToHkas nuH3a. okycHoe paccTosiHIe
U ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenue n3o0pakeHuii B coOuparonmx u
paccenBaronX JuH3aX. GopMyra TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBass ontuka. WuTepdpepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBust HaOMOAEHUS MAKCUMyMOB M MHUHMMYMOB B HMHTEP(PEPEHLIMOHHON
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuroHHas pemeérka. YciaoBue HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

ITonspusanuus ceera.

TexHnueckue yCTpOHCTBA U NPAKTUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
¢doroannapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIeCKON, BOJIOKOHHAas
OTNTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJIIPOU/I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuueckue mpruoOOpHI.

[TonHoe BHyTpeHHEee oTpakeHune. Mojellb CBETOBO/A.

HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

Monenu MUKpocKomna, TeJIECKOoIa.

Hab6monenne uaTepdepeHium cBeTa.

Hab6monenue nudpakuuu cBera.

HaOmonenue nucnepcuu cBeta.

[TonydeHnue crnekTpa ¢ MOMOIIbIO TPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Hab6ntonienue nosnsipusaiuu cBeTa.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

N3MmepeHue nmokaszarens NpeJoMIICHUS CTEKa.



HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.
Hab6mronenne nucnepcuu cBera.

Paznen 6. OcHOBBI cienUAJIbHOI TEOPUH OTHOCUTEJIBLHOCTH
['paHUIBI TPUMEHUMOCTH KJIACCHUUYECKON MeXaHuKH. [locTynarsl ciennanpHOn
TEOPUM OTHOCUTEIBHOCTU: MHBAPUAHTHOCTb MOXYJSI CKOPOCTH CBETA B BAKYYyME,
IPUHLAI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIlCHUE
JUTAHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p Macchl C 3HEPrUEW U UMIYIbCOM PEIATHUBUCTCKON YaCTHULIbI. DHEPrus
IIOKOSI.

Pasznen 7. KBanroBas pusuka
Tema 1. Inemenmol K6AHMOBOI ONMUKU
®otonbl. Dopmyna [lnanka cBsi3u sHEpruun (POTOHA C €r0 YaCTOTOU. DHEPrUs
U UMITYJIbC (DOTOHA.
OTtkpeiTue u uccieaoanue gporordpdexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dorordpdexra. YpaBHenue DitHmreriHa g gororddexra. «KpacHas rpaHuiay

dotorpdekra.

Jasnenne ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBAa M NPaKTUYECKOE MpPUMEHEHHE: (POTOIIEMEHT,
doTonaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO GoTodddexTa.

CBeronunoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -HaCTHIL.
[Inanerapnas momens aroma. lloctynatel bopa. M3nydenume w mormomieHue
(GOTOHOB TpHU TEpexojJie aroMa C OJHOTO YPOBHS DHEPruud Ha Apyrou. Bumsi
criekTpoB. CIIEKTp ypOBHEN SHEPTUM aTOMa BOJIOPOAA.

BonHoBrwie cBolicTBa yactuil. Bomubl ne bpoina. KopnyckyispHO-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYXIECHHOE U3JTy4YCHUE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Mognens onbitTa Pesepdopra.

OmnpeneneHue IIMHBI BOJHBI JIa3epa.

Habmronenue TMHeHyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panunoakTuBHOCTU. OnbITh Pesepdopa o onpenenseHno coctaBa pagioakTHBHOTO
u3nydeHus.  CpoiictBa  anbda-, Oera-, TamMMa-uzinydeHus.  BrusiHue
PAaANOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA W HeWlTpoHa. Hykionnas moxens siapa ['eitsenOepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sjapa. M3oTonsl.

Anbda-pacnaa. DIEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ["amma-
U3JIydeHHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccs aapa.

Snepnsbie peakiuu. JleneHue u CUHTE3 sSaEP.

Snepnwiii peaktop. TepMmosimepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTUBBI
AIEPHON DHEPTETUKH. DKOJOTUUECKUE ACIIEKTHI SIACPHON SHEPrETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTto1bl HAaOJIFOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIC B3aUMOACHCTBUS. EAMHCTBO (pU3ndecKoil KapTUHBI MUPA.

TexHnueckne ycTponCTBa M IMPAKTUYECKOE NPUMEHEHME: NO3UMETp, Kamepa
Buiibcona, siaepHblil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUHK MOHU3UPYIOLIUX YACTULL.

Yuenuueckuu sxcnepumenm, 1abopamopusie pabomol

HccnegoBanue TpekoB 4yacTHIL (110 TOTOBBIM (poTOrpadusim).

Pasznen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Orarbl pasBuTUs acTpoHOMMH. lIprKiianHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, MX BHJIUMOE
JBUYKEHUE.

Conneunas cucrema.

Comnuue. CosHeuHas akTUBHOCTh. Mcrtounuwk sHepruu CosiHIIA W 3BE3L.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(marpamMma «CIEKTPAJIbHBIA KJIAcC —
CBETUMOCTB». 3BE3/AbI IJIABHOW MOCIEAOBATEILHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUIA 3BE3] IJIABHOM NOCIEN0BAaTEIbHOCTH. BHYTpEeHHEE CTpoeHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku u kBa3zapel. UEpHBIE ObIPHI B sSiApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HEeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢u3ukn uW acTpoHOMHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIHOM M 3TUYECKOM cepax nesTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMUU B COBPEMEHHOW HAyYHOU KapTHHE MHUPA, poJib (HU3HUUECKONM TEOPUU B
(opMUpOBaHUU MPEACTABICHUIA O PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOIN
KapTUHBI MHpa B  00OmIEeM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHU, TPUTOHOMETPUYECKHUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TIOMAAN TUIOCKUX QUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKast CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAIIbHBINA aHAIH3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DIEKTPOIIEPENAY, TEHEPATOP IEPEMEHHOr0 TOKa,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJAHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS y4eOHOT0 npeameTa «OUu3nKa» JOJIKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPAJULIMOHHBIM LEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACIIUPEHHE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYaOIErocsi Kak akTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO1IecTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHOM OpraHu3allly;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTH POCCUMCKOM IpaskIaHCKON UIAEHTUYHOCTH, MATPUOTU3MA,

LIECHHOCTHOE OTHOLICHUE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM
POCCHUUCKUX YIEHBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITHTAHMSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIIEHHMBAaTh CUTYaIlMI0O U TMPUHUMATH OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
JESITEIIbHOCTUA YYEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
IpUCYIIEro (PU3NYECKOU HAYKE;

5) TpyaoBOro BocnuTaHusi:



MHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiieit mpodeccuu u peann3oBbIBaTh COOCTBEHHBIC JKMU3HECHHBIC TLJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKONW KYJIbTYPbl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HAHHUS LeJIed YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA,

paciiupeHue OIbITa JASSTEIBPHOCTH JKOJOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HUKeE;

7) eHHOCTH HAYYHOT 0 TIO3HAHMS:

chOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEATeIhHOCTH, TOTOBHOCTh B IIPOIIECCE
H3ydeHUsT GU3UKHN OCYIIECTBIIATH MPOCKTHYIO M UCCIIEAOBATEILCKYIO NeATCILHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IMo3naBarTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA
ba3oBbIe JJornueckue 1eMCTBUA:
CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpEAeNATh LETU JAESITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
TOCTYIKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTHBOPEYUST B  paccMaTpUBAEMBIX
(bU3HIECKUX SIBICHUSX;
pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTbD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEICTBUM I€ITEbHOCTH;
KOOPJIMHUPOBATh U BBIMOJIHSITEH padOTy B YCIOBUSIX PEATLHOT0, BUPTYAIbHOTO
¥ KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble nucciienoBarebcKue 1eiicTBUSA:
BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBHIMU TOHITHSIMU U METOJIaMHU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACPXKaHUS, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBCHHBIE CBSI3W UM aKTyallU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIIOTE3Y €€ PELIeHHsI, HAaXOIUTh apT'yMEHTHI JIsl J0Ka3aTeIbCTBA CBOMX
yTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTSPUU PEIICHHUS,

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH NU3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUS 1O (u3uKe B MPAKTHYECKYIO 00JacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMH MOJydeHUs MHPOpMaLMK (HU3HUECKOTO COACPKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CcpeacTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a4 ¢ COOJTIOICHHEM TPeOOBaHUI Y)PTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M ITHYECKUX HOPM, HOPM HUH(OOPMAIIMOHHON
0€30MIacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBIISITh OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOM J1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W  CcMAr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK) TOYKY 3PEHHUSI C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHJHMBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHAMATh [EJIUM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,
pacupenensTh poiau ¢ y4E€TOM MHEHHH YYaCTHHUKOB, OOCYXJaTh pPEe3yIbTaThl
COBMECTHOU pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ[a M KAXKIOTO y4aCTHUKA KOMAaH bl B OOTIIHIA
PE3yNbTAT MO pa3padoTaHHBIM KPUTEPHUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHUBATH HJAEU C TMO3WMIHUA HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTHUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IMYHbBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILIECTBIISATh MO3HABATEIbHYIO AESITEIbHOCTh B 00JacTH
(GU3MKM W acCTPOHOMHH, BBISABIATH NPOOJEMBbI, CTaBUTb MU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupATh paMK{ y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEUICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUM B 00JaCTU
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATEIBHOM  peIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYyallid, BHIOOpPAa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh pEHIEHUs MO HX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JAPYTHUX HA OLIMOKH.

B npouecce 1OCTHKEHUSI IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOrPaMMBbI 10
buzuke 1 YpOBHS CcpeaHero oOmiero o0pa3oBaHUS Yy O0ydaromuxcs
COBEPLIEHCTBYETCS AMOILMOHAJIbHBIN WUHTEJIEKT, IIPEAIONAratoInm
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHWE, CIOCOOHOCTh aJalTUpPOBAThCS K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yClexy, ONTUMHU3M, WHHUIWMATHBHOCTh, YMEHHE JACHCTBOBATH HCXOIS M3 CBOMX
BO3MOKHOCTEH;

AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYHIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xoniry o6y4yenus B 10 ki1acce rnpeiMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yUaIOIIUXCS YMEHHMI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICATIbHBIN Ta3, MOJIEJIA CTPOCHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AJICKTPUYECKUI 3apsi/l IPU PEeIICHUH (HU3NISCKUX 3a/1a4,

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BELIECTBA U



3JICKTPOIMHAMUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHUE,
CBOOOJIHOE TIaJICHUE TEJ, JBH)KEHHE TI0 OKPYKHOCTH, WHEPIIHS, B3aUMOCHCTBHE
Ten, nud@ysus, OpOyHOBCKOE IABUKEHUE, CTPOCHHUE >KUIKOCTEH U TBEPHABIX TET,
U3MEHEeHHe 00BhEMa Tel NMPH HarpeBaHWM (OXJaKICHUH), TEIJIOBOE PaBHOBECHE,
UCTIapeHHE, KOHJICHCAIWS, IUIABJICHHUE, KPHUCTAJIM3AINS, KUIIEHWE, BIIAXHOCTH
BO3/lyXa, TIOBBIIICHUE JaBJICHUS Ta3a MPH €ro HarpeBaHWW B 3aKPBITOM COCYIE,
CBSI3b MEXJy TapamMeTpaMu COCTOSIHHUS Ta3a B M3OIpolleccax, dJISKTpHU3aIus Ted,
B3aUMOJICUCTBUE 3aPAJIOB;

ONMKCHIBATh MEXAaHWYECKOE JIBMIKEHUE, UCIONB3Ys (U3HUECKUE BEITUYMHBI:
KOOpAWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHuJa,
UMITYJIbC TeJla, KWHETUYeCKasi dHEePrusi, MOTCHIIMATbHAS dHEPTHs, MEXaHU4YeCKast
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT MCHOJB3yEMbIX BEIMYMH, WX OO0O3HAYCHHUS U E€IUHUIIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYNHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpemaHss
KMHETHYECKash PHEPrusl XaOTHYECKOIO JBIKCHHS MOJICKYJI, CpeJIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KOA(DPUIIMEHT TMOJE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS; IPU ONMUCAHUM
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3YEMBIX BEJIMYHMH, WX
0003HAUYCHUST W CIWHUIIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UYECKUE BEIMYMHBL: AJIEKTPUUECKHUN 3apsij,
AJICKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, TTOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB,
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMMU;

aHATM3UPOBATH (PU3NYECKUE TPOIECCHl W SBICHUS, WUCIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPaHEHUS WMITYJIhCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0oTCcuéTa, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEIHEH KMHETUYCCKOW SHEPTUU TEIIOBOTO JABHKEHUS MOJEKYJ C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHMUS
ANIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, TpW 3TOM pa3imuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPUHIIMIIBI ICUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX OE30MAaCHOIO MCIOJIb30BAaHUS B MTOBCEIHEBHOM
KU3HH,

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUMN, MPU ITOM
dbopMyIMpoBaTh MpoodIeMy/3a1a4y ¥ THIIOTE3y YICOHOr0 AKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIJIOKEHHOT0 000PY1I0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH
BBIBO/IBI;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIONIb30BATh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpPOBaTh Pe3yJIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYHUH B BUIC
TabyuIl U rpadUKOB, JAeJaTh BEIBOJBI MO pe3yjibTaTaM MCCIIEIOBAHNUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JESITENbHOCTU C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M TTPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIIOBUS 3a/1auu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelieHUs, TMPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

peliaTh Ka4eCTBEHHBIE 3a]]a4M: BHICTPANBATh JJOTUYECKH HEMPOTHUBOPEUNBYIO
LENOYKY pacCyXJCHH ¢ Omopod Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH WU
busnueckue SBICHMUS;

MCITOJIb30BATh MPH PEIICHUH YIEOHBIX 33]1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUHU JUIsSl TIOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETAMU U TPEACTABICHUS
y4eOHON M HAy4YHO-TIONYASPHOW HHQPOpPMAIUH, MOJYYEHHON W3 pa3IMYHBIX
UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIy4aeMyto HH(OpMaIuio;

MIPUBOJIUTH TIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

MCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH TpU OOpalieHuu ¢ TpudopamMu M TEXHUYECKUMU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOIIEN CPEIIE;



paboTarh B TIpyNNE C BBINOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUIAHUPOBaTh pPaldOTy TPYIIbI, PALUOHATIBHO paclpeaeisTb OOS3aHHOCTH U
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpuBaeMoil MpoOIeMbl.

K koH1y 00yuyenus B 11 kjiacce npemMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCT Y O0yUAIOIINXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMM, B IPAKTUYECKOM ACATEIBHOCTU JIIOJEH, LIEJIOCTHOCTh U EIUHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBaTh TPAHUIBl TMPUMEHEHHS] H3YyYCHHBIX (U3NYECKUX MOJENEeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOIO siipa MpU PEIIeHUH (U3NYECKUX
3az1ady;

pacrio3HaBaTh (hU3HUECKUE SBJICHUS (MPOLIECCHI) U OOBACHITh UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MIPOBOAHUK C TOKOM W JBIDKYIIMICS 3apsj]l, 3JEKTPOMAarHUTHbIE KOJEOAHUS WU
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHENYAToOro CIIEKTpa aroMa BOAOPOAA, €CTECTBEHHAas MW MCKYCCTBEHHas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJEKTPUUYECKYH0  IPOBOJMMOCTh  pa3iIM4YHbIX  Cpel) U
AIIEKTPOMATHUTHBIC SIBIEHUS (IIPOLECCHI), HCIONB3YS (PU3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COIIPOTUBJIEHHUE, PA3HOCTh MOTEHILUAJOB, AJIEKTPOJBIKYIAs CUiIa, paboTa TOKa,
VHIYKLIMS MarHUTHOrO Iojis, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYIIK{, SHEPIHsl JJIEKTPUYECKOr0 M MAarHUTHOIO IIOJIEW, TEPUOA M 4acroTa
KojeOaHuii B KoneOaTenbHOM KOHType, 3apsi M CHia TOKa B IpOLECCe
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYCHOE pacCTOSHHE H
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUeHUs W E€AUHULbI, YKa3bIBaTh
(opMyJIbL, CBSI3BIBAIOILME TaHHYIO (PU3UYECKYIO BETMUHUHY C APYTUMH BEINYUHAMY;

ONMCBHIBATh HW3YyYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIIOJIb3Ys
(¢u3nueckre BEIUYMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, YHEPTHs U UMITYJIbC (POTOHA, IEPUOJ TOTypaciaa, SHEPrus CBsI3U



aTOMHBIX SZIEp, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICT
UCMOJb3YEMBIX BEIMUYMH, MX OOO3HAYEHUS M E€AMHHUILIBI, yKa3blBaTb (HOPMYIIbI,
CBSI3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMH BeJIMYHWHAMH,
BBIUUCIIATH 3Hau€HUE (PU3NYECKON BETUUYHHBI;

aHAJIM3UPOBATHh (PU3NYECKUE TMPOLIECCHl U SIBJICHUS, UCIONb3Yysd (PU3NYECKHE
3aKOHBI U MPUHIUNBL 3aKOH OMa, 3aKOHBI MOCJIE0BATEIBHOIO U MAPaAJIEILHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIIMH, 3aKOH MPSMOJIMHEHHOr0 pacnpOCTpaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHHWE ODWHINTEHHA i Gorodddekra,
3aKOH COXPAaHEHHUSI DHEPruH, 3aKOH COXPAHEHUS HMIYJbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3aps]a, 3aKOH COXPAaHEHMsI MAcCOBOIO 4YMcla, mocTyiaarsl bopa,
3aKOH paJIMOaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE U YCIOBUA (TFpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OIpEeIIATh HApaBJICHUE BEKTOPA UHAYKIIMM MAaTHUTHOTO TOJI TTPOBOHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOMTh M OIUCHIBaTh H300PAKEHHE, CO3JaBAEMOE IUIOCKHM 3€pKajoM,
TOHKOMW JIMH30M;

BBINIOJIHATh JKCIEPUMEHTHI O HCCIEIOBAaHUIO (DU3UYECKUX SIBICHUH H
IIPOLECCOB C MCIOJb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHMI: IPHU 3TOM
dbopmynMpoBaTh MpodsieMy/3aady U TUIIOTE3y Y4E€OHOT0 HKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJIOAKEHHOT0 000pYI0BaHuUs, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IHI;

OCYILIECTBIISITh MPSMBIE U KOCBEHHBIC M3MEpEHUsI GU3NYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHUMAJBHBIM CIMOCOO HM3MEpPEHHUsT M MCIOJIb30BATh H3BECTHHIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEZI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH C UCTIOIb30BAHUEM MPSMBIX
M3MEPEHHI: MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YIbTATHI
MOJIYYUCHHON 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH B BHUAEC TaOMUI] U TpaduKoB,
JIeJIaTh BBIBOJBI IO PE3YyJIbTaTaM HCCIIEI0BAHMUS;

co0nrofaTh mpaBuiia 0€30MaCHOTO Tpy/Aa MpH MPOBEICHUM WCCIIEIOBAaHUN B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JESATENbHOCTU C HMCHOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOIrO
000pyI0BaHHUS;

pelarh pacy€THbIE 3aJayd € SBHO 33JaHHOW (PU3MYECKOW MOJENbIO,
UCTOJb3Ysl PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaIM3a YCIIOBUS 33JauH
BbIOMpATh (DPU3MYECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOMUMBbIE Uil €€ pelieHusi, MPOBOAUTh Pacuy€Tbl U OLIEHUBATh PEaTbHOCTH
HOJYYEHHOTO 3HaUEHUs (PU3UYECKON BETUUHHBDI;



pelaTh KaYECTBEHHBIE 33J]a4: BBICTPANBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LETIOYKY PACCYXJICHUM C ONOpOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nYecKue sIBICHUS,

MCITOJIb30BaTh MPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHbBIC HH(POPMAIMOHHBIE
TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNU U MPEIACTABICHUS
y4eOHOM W HAy4YHO-TIOMYJSPHOM HHQPOpPMALUM, TOJYYCHHOU W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJIy4aeM Yyt HH(POPMAIIHIO;

OOBSACHATh TMPUHIMIBI JEUCTBUS MAalllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MAaCHOTO MCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIOMIETO MUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

HCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS TI0 (DU3UKE B TTIOBCETHEBHOM JKU3HU JIJIS
oOecrieyeHus: 06€30MacHOCTH MpU OOpalleHHH C NpUOOpaMH M TEXHUYECKUMHU
YCTPOUCTBAMHU, JII COXPAHEHUS 3I0POBbS U COOIIOJCHUSI HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyHIe C BBIMNOJHEHUEM PA3IMYHBIX COIMATLHBIX pOJIEH,
IJIAHUPOBATh pabOTy TPYHIbl, PAMOHAIBHO PpPACHpPENeNaTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJI€KBAaTHO OLICHUBATH
BKJIAJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi MPOOIEMEI.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB H TeM uugpoBbie
Ne n/m P Kourposabhubie | TIpakruyeckue (uucbp )
NporpaMmmsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
but6mmoreka [JOK
1.1 ) 2
VISHIA 1 METO/IL Ha yHRHOTO HosHAMHA https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
Bbub6morexa IIOK
2.1 K
HHeMatia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7fALbE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bu6morexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmumoreka [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bu6mmoreka IIOK
' da30BbIE NEPEX OB https://m.edsoo.ru/7f41bf72



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

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bub6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN nekTpudecKuil TOK. Toku B bu6moteka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KUIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m past Konrpoasbnsie | IlpakTuyeckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas 11 1 3 bubmmorexa [IOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHHu4YecKue U 3JEKTPOMarHUTHbIE bubmmorexa [{OK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97¢c
MexaHu4uecKue 1 2JeKTPOMarHUTHbIE bubmumoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
but6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Htoro no pasaeny 24

Pazjen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI ClielIMaaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazaemny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTBI KBAHTOBOM ONTHKH 6 bubmorexa HOK

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



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

bu6morexa IIOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97¢c
but6moreka [JOK
4.3 A 5
TOMHOE S7IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7 bubmorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE

6.1 O6o061maro1iee MOBTOpEeHNE 4 E’[I:[?SJI/I//I;T:;(:OErOuﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnuecTrBo 4yacoB DJIeKTPOHHBIE
° T /| BbI
J:;H Tema ypoxa Beero KonTpoabubie | IlpakTuuyeckue f{lsay:ennﬁ :6;baﬂznafenbﬂme
padoThI padoThI pecypent
®duzrKa — HayKa o0 IPUpoIe.
1 Hayunpie MCT(}),,HBI nofoHIfﬂ 1 Bubmuorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIero Mupa
Pouib 1 MecTo Qu3uku B

5 (dhopMUPOBAHUU COBPEMEHHOM 1 bubmmorexa [IOK
Hay4yHOU KapTHHbBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIBHOCTH IO EH
MexaHuueckoe JIBUKEHUE.

3 OTHOCUTEIIBHOCTh MEXaHUUYECKOTO 1 bubmmoreka [IOK
nBwxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpSIMOIMHENHOE 1 bu6moteka [IOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSMOIMHEUHOE 1 bubmotexa IIOK
JIBYDKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOomHOE nazicHue. Y CKOpeHue 1 bubmumoreka [IOK
CBOOOIHOr O MagecHus https://m.edsoo.ru/ff0c39cc
KpuBonunHeiiHoe 1BUKEHHE.

. bu6mmoreka LIOK

7 JIBrkeHrue MaTepuaibHOM TOYKH 1O 1

OKPYXKHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

IIpyHIMI OTHOCUTENBHOCTH

bu6morexa IIOK

8 lamunes. MHepryanbHbIE CHCTEMEBI
puv https://m.edsoo.ru/ff0c3be8
orcuera. [lepsbiii 3akoH HeroTOHA
Macca Tena. Cuina. [Tpuaiun
9 Cynepno3unuu cui. Bropou 3akon bubmorexa HOK
yrep ’ p y https://m.edsoo.ru/ff0c3be8
HeroToHa 111 MaTepruanbHON TOYKH

10 Tperun 3akoH HproToHa aist bubmoreka [IOK
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro tarorenus. Cumia

11 TsbKkecTH. [lepBas kocMuUecKas bubmorexa HOK

F P https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuuta ynpyroctu. 3akoH ['yka. Bec bubmmorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadppunuent

13 Tpenus. Cuna COnpoTUBIICHUS MTPU bubmmoreka [IOK
JIBIDKCHUU TeJla B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE U BpamaTeabHOe

14 JIBIKEHUE a0 COIIOTHO TBEPAOTO but6moreka [JOK
Tesna. MoMeHT cuiibl. [ledo cuisbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOrO Tela
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTepUAIbHBIX TOYEK. bubmumoreka [IOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMnyiabca. PeakTuBHOE JBH)KEHHE

16 PaGoTa 1 MOIIHOCTD CHIJIBI. Bbu6morexa IIOK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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MaTepuanbHON Touku. Teopema 00
U3MCHCHHUU KHHCTH“I@CKOIY3HCPFHH

17

[ToTrenunanbHas SHEPrusl.
[TorennuanbHas SHEPrUs yIpyro
ne(pOpMUPOBAHHOU NPY>KUHBI.
[TorennmanbHas SHEPrus Tena
BOJIM3H MTOBEPXHOCTH 3eMITH

but6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorenuuanbHbIe U
HernoTeHIHalbHbIe cuibl. CBSI3b
paboTHl HEMOTEHIMAJIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOU SHEPIUU
CUCTEMBI TeJIl. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPIUu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«HccnenoBanue CBsI3U pabOThI CHIIBI
C U3MEHEHHEM MEeXaHNYSCKOM
SHEPTUHU TENa Ha IpuMepe
PaCTSDKEHHST PE3UHOBOTO JKT'yTa)

20

KonTtponpHas pabota 1o reme
«Kunematuka. /luramuka. 3aKoHbI
COXpaHEHUsI B MEXaHUKE

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHHUS
MOJIEKYJIAPHO-KUHETUYECKOM
Teopuu. bBpoyHOBCKOE BUXKEHUE.

Hudpdysus

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep ABUKEHUS U

B3aMMO/JICH CTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHHs Ta30B, KUJIKOCTEH
Y TBEPABIX TEIl



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosiHHas ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usmepenue. lllkana remnepartyp
Lenscus

25

HNneansueiii ras B MKT. OcHoBHOE
ypaBHeHne MKT

bu6moreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TeMneparypa Kak Mepa
CpEHEN KMHETHYECKON SHEPruu
JIBU)KEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Kinamneipona

but6moreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlaapToHA. ["'a30BBIC 3aKOHBI

28

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]y TapaMeTpaMu COCTOSHHS
pa3pexEeHHOT 0 ra3a

29

N3omnporeccsl B N€aIbHOM rase u
uX rpaduueckoe npeacraBIcHue

bu6moreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTpennss sHeprus
TEPMOAVHAMHUUYECKOW CUCTEMBI U
crnoco0Obl e€ n3MeHeHus. Konnuectro
TErJIOThl U paboTa. BHyTpeHHss
SHEPrusl OHOATOMHOI' O H1€aJIbHOIO
rasa

bu6moreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buael Termonepenauun

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c5¢c36

32

VienbHag TENII0EMKOCTD BEIIECTBA.
KonuyectBo TennoTsl mpu

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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tenyonepenadye. AnnadaTHbIi
mporiecc

IlepBbIil 3aKOH TEPMOIUHAMUKHA U

bu6moreka [JOK

33
€ro NpUMEHEHNE K U30IpoLeccam https://m.edsoo.ru/ff0c5efc
HeoOpaTtuMocTs mpoiieccoB B
34 npu 5 e. Bropoit I;aIL(IOH bubmorexa IIOK
PUpORe. BTop https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHI
35 [Mpunuun pevictBust u KITJ] bu6moteka [IOK
TENJIOBOW MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 [{uxn Kapro u ero KIT/]
37 DKonoruyeckue npodieMsl
TEMJIOAHEPT €TUKH
O6o06maromuit ypok
38 «MOJ‘II:K HI: HaZIszmKa OcHOBBI Bu6mmorexa [IOK
yIp ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKHN
KonTtponsHas pabota o reme
39 «MonexymsipHas ¢usznka. OCHOBBI buomiorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHKI
40 [TapooOpa3oBaHue U KOH/ICHCALIUA. bu6motexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAS U OTHOCUTENbHAS
41 BJIQXKHOCTb BO37yXa. HachleHHBIH Bubmuorexa LIOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucranamueckue u
aMop¢HbIe Terna. AHU30TPOIHUS
Ii(b P bu6mmoreka [JOK
42 CBOMCTB KpuCTAILIOB. JKuakue

kpuctauibl. CoBpeMEHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
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[InaBnenwne u KpUuCTaJlJIn3alus.

43 VaenpHasg TemioTa IiaBieHUs bubmiorexa TIOK
A ’ https://m.edsoo.ru/ff0c6708
Cybnumanust
bu6moreka [JOK
44 VYpaBHEHNE TEIIOBOIO OaaHca
p https://m.edsoo.ru/ff0c6820
DIIEKTPU3AINS TEIL. DIEKTPUYECKUU
45 3aps pI[BaL:sH a BJIEKT I/IZI;CKI/IX bubmrorexa [JOK
AL A p https://m.edsoo.ru/ff0c6bcc
3aps0B
[IpoBOOHUKH, TUIJIEKTPUKHU U
46 ncl))n HHOBO HI/?KI/I 3aK(I))H bubmmorexa HOK
YHPOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHHS AIEKTPHUIECKOTrOo 3apsia
B3anmMopnencTBue 3apsaa0B. 3aKOH
47 Kynona. ToueuHBIN 2IEKTPUYECKUU bubmorexa TIOK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsin
Hanps:k€HHOCTB 2JIEKTPUYECKOT0
48 nosist. [TpuHnun cyneprozunuun bu6mmoreka [IOK
ANEKTPUYECKUX MoJieH. JInHum https://m.edso0.ru/ffOc6df2
HaNPsKEHHOCTH
PaGora cuit arekTpocTaTHIecKoro
49 noid. [Torenuman. Pa3znocrs Enbmiorexa LIOK
' Hait https://m.edsoo.ru/ffoc6f00
[MOTEHIINAJIOB
I[TpoBOAHUKY U IUDRJIEKTPUKU B
50 3J'IpeKT i[)CTaTI/Iqu:)KOM HOIJ)'IC bubmmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JuanekTpuueckasi IpOHUIIAEMOCTh
b K
51 Onexkrpoémkocts. Konaencarop nomorexa [0

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DIJIEKTPOEMKOCTD MIOCKOTO
KOHJIEHCaTopa. JHeprus
3apsSKEHHOr0 KOHJEHcaTopa

bu6morexa IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabora "M3mepenue
AEKTPOEMKOCTH KOHIeHcaTopa"

54

[IpyHIMD AEVCTBUS U TPUMEHEHH E
KOHJICHCAaTOPOB, KOMUPOBAILHOTO
amnmapara, CTpyHHOro mpuHTepa.
DNeKTpocTaTUYeCcKas 3aIlnTa.
3azeMiIeHUE JIEKTPOprOOpOB

95

DJIEKTPUYECKUNA TOK, YCIIOBHS €ro
cymectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma st
y4acTka 1enu

56

[TocnenoBarensHoOE, MapaelbHOE,
CMEIIAHHOE COETUHEHUE
poBOAHUKOB. JlabopaTopHas
pabota «3yueHne cMemaHHOTO
COEIMHEHMS PE3UCTOPOBY

but6moreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pa6oTa 1 MOIIHOCTH 3JIEKTPHUECKOTO
ToKa. 3akoH J>xoynsa-Jlenua

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 11 moHOM (3aMKHYTOM)
anekTprdeckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«H3mepenne DJ1C ncTouHMKa TOKa U
€ro BHYTPEHHET' 0 COMPOTUBIICHUS»

bu6moreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpoHHAas! IPOBOAUMOCTb
TBEPIBIX METAJIJIOB. 3aBUCUMOCTh



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COMPOTUBJIEHUS METAJIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh

DJIEKTPUYECKNH TOK B BaKyyMe.

60 .
CBonCTBa 2JIEKTPOHHBIX ITyYKOB
[TonynpoBOIHUKH, KX COOCTBEHHAS

61 U IIpUMECHasi IPOBOJUMOCTb. bubmoreka [IOK
CaoucTBa p—Nn-miepexona. https://m.edsoo.ru/ff0c84ae
[TomynpoBogHUKOBBIE TPUOOPEI
DNEeKTPUYECKUHU TOK B pacTBOpax u

62 pacriiaBax 3JeKTPOIUTOB. bu6moteka [IOK
DIIEKTPOIUTUYECKAS U CCOLIAAITHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIu3
DJIEKTPUYECKUH TOK B ras3ax.

63 CaMoOCTOSITEILHBIN U bu6mmoreka [JOK
HECaMOCTOATENbHBIN pa3ps. https://m.edsoo.ru/ff0c84ae
Mounns. [1nazma
DJeKTpudecKre Mpudopsl U

64 YCTpOHCTBA U UX MPAKTUYECKOE bubmoreka [IOK
npumeHenue. IIpaBuna TeXxHuKu https://m.edsoo.ru/ff0c86fc
0e3omacHoCTH
O6o0maromui ypok bubmmorexa [IOK

65
«DNEKTPOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponsHas pabota no teme

66 «2nekTpoctaTtuka. [locTosHHBII bu6moreka [IOK
AJIeKTpuYeckuii ToK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3MUYHBIX Cpeaax»

67 PezepsHsblii ypok. KoHTponbHas bu6mmoteka [IOK

pabota o Teme "DiekTpoarHaAMUKA"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBubiii ypok. O6ob6marommii bubmmorexa [{OK
68 1 _
ypok 1o Temam 10 kacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero KonTpoabubie | IlpakTuyeckue fal:;:ennﬂ :gg)al;?)i:;eenbnme
padoThI padoThl pecypesI
ITocTostHHBIE MATHUTHI H UX

1 B3auMoelicTBue. MarHUTHOE I10JI€E. 1 but6moreka [JOK
BekTop MarHuTHOM MHAYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHOW UHIYKIUU
MarauTHOE€ 10Jie TPOBOAHUKA C

) ToKOM. OmnbIT DpcTeaa. 1 bubmmorexa [IOK
B3aumogeiicTBie NpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabota «3yuenne

3 MarHETHoIr)o noiﬂ 1<aTyun<1/1y;I 1 1 buomiorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBHE MarHMTHOIO I10JIS Ha
MPOBOJHUK ¢ ToKoM. Cuna Amriepa.

4 JlaGopaTtopHas pabora 1 1 bubmotexa IIOK
«HUccnenoBanue neiicTBus https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOT'O MarHUTa HA PAMKY C
TOKOM)

JleficTBE MarHUTHOIO ITOJIS Ha

5 JBUKYIIYIOCS 3apSKECHHYIO 1 bu6morexa [IOK
yactuiy. Cuia Jlopenna. PaGora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHia

6 DneKTpOMarHuTHAsT MHIYKITHS. 1

[ToTrok BeKkTOpa MarHUTHOMN



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uaaykuu. J/C uaaykunn. 3aKoH
3JIEKTPOMAarHUTHOW UHAYKIIUU
@apanes

JlabopaTopHas pabora
«MccnenoBanue siBJICHUA
SHCKTpOMaFHHTHOﬁ HUHAYKIOUW»

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camounaykuuu. J1C
CaMOMHIYKIIMH. DHEPrus
MAarHUTHOTO MOJISI KATYUIKU C TOKOM.
DJIEKTPOMAarHuTHOE NOJIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpolcTBa U UX
MIPUMEHEHUE: TOCTOSHHbIE MAarHUTHI,
3IEKTPOMArHHUTHI,
3JEKTPOJBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHLL,
WHAYKIIMOHHASA M€Yb

10

O6o0matommii ypok «MarHuTHOe
noje. DJIEeKTpOMarHuTHast
WHTyKLUS)

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbshas pabota o reme
«MaraurtHoe nozie.
DneKTpOMarHuTHas UHAYKLUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKHUE
kosnebanus. ['apmoHnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHMil.
[IpeBpaiienre sHepruu

Bbub6morexa IIOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
Tepro/a MajIbiX KolebaHuii rpy3a Ha
HHUTHU OT AJIWMHBI HUTHU U MAaCCHhI
rpy3a»

14

KonebaTensHBIM KOHTYD.
CBOOOIHBIE 2JIEKTPOMATHUTHBIE
KoJieOaHUs B UCATbHOM
K0JIe0aTEILHOM KOHTYpE. AHAJIOTHS
MEXI1Y MEXaHUYECKHUMU 1
AJIEKTPOMArHUTHBIMU KOJICOAHUSMU

but6moreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyiia TomcoHa. 3aKOH
COXpaHCHH SHEPIruu B HACAJIbHOM
KOJIe0aTeIbHOM KOHTYpE

bu6moreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBienre o 3aTyXarwIKUX
KoneOaHusX. BeiHyX/1eHHbIE
MeXaHHYECKHE KOJIeOaHus.
Pezonanc. BeinyxeHHbBIC
ANIEKTPOMArHUTHBIE KOJICOaHUS

bu6moreka [JOK
https://m.edsoo.ru/ffOcbhb86

17

IIepemeHHBIN TOK.
CuHycouaanbHbIM IEPEMEHHBIN TOK.
MOIHOCTE TEPEMEHHOI0 TOKA.
AMIIIMTYTHOE U JEUCTBYIOIIEE
3HAYECHUE CUJIbI TOKA U HANPSHKECHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Iponssoactso,
repenaya u norpedicHue
3JIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M TPaKTUYECKOE
MIPUMEHEHUE HIEKTPUUECKOTrO

bu6moreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTopa MepEeMEHHOI0
TOKA, TMHUH 3eKTponepeaay

DKOJIOTHYECKHUE PUCKH NPU
IIPOU3BOJICTBE IIEKTPOIHEPTUH.

20 Kynbrypa ucnosb3oBanus
ANIEKTPOIHEPTUH B MTOBCETHEBHOW
KUZHH
Mexanudeckue BOJHBI, yCIOBUS

acripoctpanenus. [lepuon.
21 IéKOpIZ)CTlr;ppacnpOCTpaieHnﬂ " butamorexa LIOK
https://m.edsoo.ru/ff0ccab4

JutnHA BoaHBL. [lonepeunsie n
MIPOJI0JIBHBIE BOJTHBI

29 3Byk. CkopocTb 3ByKa. [’ pomMKoCTh bu6motexa [IOK
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMArHUTHBIC BOJHBI, UX

23 cBoucTBa U cKopocTh. [lIkana bubmorexa [JOK

https://m.edsoo.ru/ffOccfeQ

ANEKTPOMArHUTHBIX BOJIH
[TpuHIUTIBI pagOCBSI3H U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3U. Pagnonokanus

25 Kontponbshas pabora «Konebanus u bubmotexa IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeiiHOe pacnpocTpaHeHue

26 CBETa B OJIHOPOJIHOM Cpee. bubmmoreka [IOK

ToueuHblil UICTOUHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxeHue cBera. 3aKOHbI

27 oTpaxkenus ceera. [locTpoenne bubmioreia LIOK
3 https://m.edsoo.ru/ff0cd4e0
n300pake€HUH B IIJIOCKOM 3€pKaje
[Ipenomnenue ceera. [TonHoe
98 BHYTPEHHEE OTpaKEHHE. bu6mmorexa [IOK
[IpenenbHBIN yro MOJIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKECHUS
29 JlaGopaTtopHas pabora «M3mepenune bubmotexa IIOK
MOKA3aTels MPEJIOMIICHUS CTEKJIA https://m.edsoo.ru/ff0cd67a
Jlunzel. [ToctpoeHue n3o0pakeHU i
30 B trH3e. DopMyIia TOHKOH JTMH3BI. bubmiorexa [JOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlabopaTopHas pabora
31 «HccnenoBanue cBONCTB
M300paKEHUI B TMH3AX)»
Hucnepcus ceta. CI0XKHBIA COCTaB
39 6enoro ceera. [[Bet. JlaboparopHas
paborta «HabmoaeHune qucrepcun
CBETa»
Wnrepdepenuus ceera. udpakuus bubmoreka [IOK
33 N
cBeta. Judpaknuonnas pemerka https://m.edsoo.ru/ff0ced22
34 ITonmepeyHOCTH CBETOBBIX BOJIH. bu6morexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTHueckue npudopsl U ycTpoicTBa
35 Y yCIIOBUSA UX 0€30MacHOro
MIPUMEH EHUS
36 ['panu1Bl IPUMEHUMOCTH bu6morexa [IOK

KJIACCUYECKOW MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynaTel crienyalbHOW TEOPUH

OTHOCHTEIbHOCTHU
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTHU. 3aMeJIJICHnE buomiorexa LIOK

AHOBP ] 8 https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKPAIICHHE JITTHHBI
OHeprus U UMIyJIbC

38 PENATUBUCTCKOMN YacTHIlbl. CBA3b bubmoreka [IOK
MACCBhI C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust mokos
KonTponbsHas padora «OnTuka.

39 OCHOBBI CIIEIUMAJIBHON TEOPUH bubmiorexa [JOK

5 P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIHHOCTH»

40 ®otonsl. Popmyna [Inanka. bu6mmoreka [IOK
DHeprus U UMIyJIbC (GpoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAaHUE Eu6 LIOK

nonmoTexa

41 oToaddekra. O A.T.

Qotodpexta. Onbrrs https://m.edsoo.ru/ffOcffc4
Cronerosa
3akonsbl poTodrddekra. YpaBHeHue
42 3H”HH1TeI(/113Ha i)l(bq)oroa(b(gema Bubmiorexa [OK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpdexra
Hasnenune ceera. OnbiTe I1. H.
43 JleGeneBa. XuMHUECKOE JEHCTBHE bubmorexa [JOK
AeB. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa U
44 MPAKTUIECKOE TPUMEHEHH E:

(doTorIeMeHT, POTONATUHK,
CoJTHEUHast OaTapesi, CBETOUO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenune 3agay no teMe «D1eMEHTHI

Bbub6morexa IIOK

4 KBaHTOBOU ONTHKH https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa. OnbITHI

46 Peszepdopna mo paccesuuto o- buomiorexa LIOK

https://m.edsoo.ru/ff0d091a
yactwuil. [lanerapHas Mmozess atoma
bu6moreka [JOK

41 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u normouieHue poToHoB

48 IIpU IEPEXo/e aToMa C OAHOTO bu6motexa [IOK
YPOBHS SHEPruu Ha Apyroil. Bumas https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE cBOMCTBA YacTull. BonHbl
ne bpouns. KopryckyisipHo- bubmmorexa [{OK

49 .

BOJIHOBOM Ayayin3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJIEHHOE U3JTyYeHue
OTKpBITHE PATUOAKTUBHOCTH.

50 Omerter Pezepdopna mo bubmmorexa [JOK
OMpeIeNICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOIO U3JTydCHHS
CaowuctBa anba-, 6era-, ramma-

51 n3ilydeHus. BnusHue
pPaaroOaKTUBHOCTH Ha JKUBBIE
OpraHU3MBbI
OTKpbITHE TPOTOHA U HEWTPOHA.

59 N3oronsl. Anbda-pacna. bu6morexa [IOK
DNEeKTPOHHBIW U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnafn. 'amma-u3nydeHue

53 DHeprus CBsI3M HYKJIOHOB B SIApE. bubmmorexa [{OK

S nepubie peakuuu. SAnepHbin

https://m.edsoo.ru/ff0d 1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaxtop. [IpobiieMbl, mepCreKTUBHI,
9KOJIOTMY ECKUE ACTIEKTHI SIICPHOU
SHEPreTUKH

54

DneMeHTapHble YacTUIlbl. OTKpbITHE
Mo3uTpoHa. MeToibl HAOIIOICHUS |
perucTpanuu 3J1eMeHTapHbIX
yactul. Kpyruslii cton
«DyHnameHTaIbHbIE
B3auMoaencTsua. ExnHCcTBO
(hbU3HYEeCKOW KapTUHBI MUPa»

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3anoro neba. Co3se3aus,
SIPKAE 3BE3BI, IUIAHETHI, UX
BuauMoe nprmkeHue. Conaeunas
cHUCcTEeMa

56

Counue. ConHeuHast aKTUBHOCTb.
Ucrounuk sneprun CosHIA U 3BE3]]

S7

3BE3IBI, IX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/1bI [IIABHOU
nocJe0BaTeNbHOCTH. BHyTpeHHee
crpoeHue 38€371. COBpeMEHHbBIE
MIPEICTaBICHUS O IPOUCXOXKIACHUM U
sBomtonuu CoHLa U 3BE3]T

58

Mieunsid [yt — Hama
TI'anakTtuka. ITonoxxenue u ABUKEHHUE
Coumuna B ['amaktuke. ['amakTuku.
YepHbie AbIpHI B sApax rajlakTHK

59

Bcenennas. Paz0eranue ranakTuk.
Teopus bonpnioro B3peIBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe usnyuenue.
MeTtaranakTuka

60

Hepeurennsie npobiemsl
aCTPOHOMUU

61

KontponbHas pabota «1eMeHTHI
aCTPOHOMHH U aCTPOPUZUKI»

62

O6o6maromuii ypok. Pons ¢pusnku
Y ACTPOHOMMH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIUAIbHOM U
ATHUYECKOH cepax AesATeTbHOCTH
YyeJIOBEKa

63

O6006maromuii ypok. Pois u mecto
(U3MKH U aCTPOHOMUU B
COBPEMEHHON Hay4YHOU KapTHUHE
MHUpa

64

O6o6marommii ypok. Ponp
(bU3NYECKOI TEOPHH B
(bopMHPOBAaHUH TPEICTABICHHH O
(bu3nuUeCcKoi KapTHHE MHpa

65

O6o06maromwmii ypok. Mecro
(U3NYECKOI KApTUHBI MUPA B
00I1IeM Psly COBPEMEHHBIX
€CTEeCTBEHHO-HAyYHBIX
MPEACTABICHUI O IPUPOAE

66

Pe3epBHbIll ypok. MarHuTHOE TIOJIE.
DneKkTpoMarHuTHash HHAYKLIHS




PeszepBHubiii ypok. Ontrka. OCHOBBI

67 CreaabHOU TCOPUH 1
OTHOCHUTEIBHOCTH
Pesepnbiit ypok. KBanToBas ¢pusuka.
bu6moreka [JOK
68 DeMEeHTbl aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpopu3UKU
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usnka, 10 kmace/ Msxumies I'.41., byxosnes b.b., Corckuii H.H. mox
penakuueit [lapdentbeBoit H.A., AkiinonepHoe oduiectBo «M3naTenbcTBO

«IIpocBenieHne»

METOANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
1.PervmkeBud A.IL. 3agaunuk mo ¢usuke g 10—11 k. obmeo6pazoBaTeIbHBIX

yupexaenuit. — M.: JIpoda, 2013.

2. Mapon A.E., E.A. Mapon ®u3zuka 10 kiacc: yueOHO-METOoInYECKOoe Tocooue

— M. : Ipoda, 2014.

3. Mapoun A.E., E.A. Mapon ®usuka 11 kmacc: yueGHO-MeTOANYECKOE TOco0re

— M. : Ipoda, 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
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