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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padOTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yibTaTraM
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, pean3yroIux OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim OPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeIMETHBIM pE3YJIbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIE LIETM U3Yy4EHHs] (PU3UKU Ha YPOBHE CPEIHEro OOIIEro
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU Ha 0230BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cozaepxaHue yueOHoro npeaMera «Dusukay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxatoieM mupe. LlkonpHbIN Kype GU3NKH — cHCTEMOOOpa3 YOI
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHoMuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe HOHEPreTUKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
HAy4YHBII METO]I MO3HAHUS NP BHITIOJTHEHUU UMH YYEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAJ UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIIMIIBI €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MaTepuan Kypca (HU3MKA
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAILHOTO MPUPOAOIOJIB30BAHUS U SKOJIOIMUECKON O€30M1acHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus sBIsOTCA Guznueckue Teopuu (popmMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUAIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULax
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOLIECCOR).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKH — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJAMMBIX JJIA KOHTPOJS M OLUEHKH, OCYHIECTBIIETCA YYaCTHHUKAMH
0o0pa3oBaTeIbHOTO TMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAaHUPOBAaHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEW (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCsS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJaHHON (PU3MUECKON MOJIENBIO, MO3BOJISIONINE TPUMEHSATh N3YUEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HU, TpeOyrolre BbIOOpa (U3MYECKOM MOAENW I CUTYyallMd MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKH HA YPOBHE CPEIHET0 00IIero 00pa3oBaHus JOJDKEH U3ydaThCs B YCIOBUSAX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX padOT U JIEMOHCTPAIIMOHHOE
o0opy0BaHuUE.
JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMmMe 10 (U3UKE KITIOYEBBIX JACMOHCTpAIlUd IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.
OCHOBHBIMH TETIAMH U3y4eHUs (PU3UKH B 00IIIEM 00pa30BaHUU SIBIISIOTCS
e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOMICHUS K OKPY/KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM

bu3MUecKUX 3HAaHUIM U HAYYHBIX J0Ka3aTEIbCTB,;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B
npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHE  CHUCTEMbl  3HaHUK 00  oO0muUx  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OOBbsicCHEHUS (U3UYECKUX SIBICHHM B TPUPOAEC U JUISI TPUHSITHS
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMAaHHE (UBMYECKUX OCHOB M TPHUHITUIIOB JIEUCTBHUS TEXHUYECKHX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIQJCHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpPEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOIO PE3ysbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoautcs 136 yacoB: B 10 kimacce — 68 4acoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0COOEHHOCTEM 00yJaroIIUXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre GU3NYECKUX SBICHUW U TporieccoB. HaydHbplie TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemernenne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBomuueliHoe  nBwKeHue.  JIBWOKEHHME  MAaTEpUaIbHOM  TOYKHM IO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenne ABWKEHHS Tela, OPOIIEHHOro MOJ YIVIOM 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 COOTHOLIEHUS MEXIAY IIyTSMHM, IPOMJICHHBIMU 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 — ['ammuieda.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tskectd. llepBas kocmuyeckas
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 conpOTUBIICHHS TIPY IBUKECHUU TEJA B )KUAKOCTHU WJIU Tase.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

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

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

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, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
pE3NHOBOM 00pa3slie, OT UX JehopMaliu.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MTOBEPXHOCTH 3EMIIH.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBAa M INMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCOMIOTHO HEYINPYroro ynaapa ¢ MOMOMIbIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHSl 4YacTHUI] BellecTBA. Molenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemectsa. [loctossHHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpedHEd KUHETHYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvactul rasza. lllkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiICHUE HM30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

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

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O IBUAKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomuol

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamuyeckass cucteMa. BHYTpEHHsSI 3HEPrus TEPMOAMHAMHUYECKOU
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3y4yeHUE. Y IeTbHas TEIJI0EMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamMuk. HeoOpaTuMoOCTh MpoIecCOB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe yTéM TpeHus (BUI€OAEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAS BJAXHOCTh BO3AyXa. HacellleHHbI nap. YjaenpHas TeioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaTU3anus. Y aenbHas Teriora miasineHus. Cyomumarius.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO0 3apsiia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe mnone. Hampsok€HHOCTh  3nekTpuyeckoro monis. [IpuHnun



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

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTprdyeckas MpOHUIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
ANIEKTPOMETP, JJEKTPOCTaTUYECKash 3alllUTa, 3a3eMJIEHHE JIIEKTPOIPHOOpPOB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

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

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomoi

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

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

Hanpsioxenne. 3akon OMa i1 y4acTka LUEeTu.

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

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

DJNEKTPOABMKYIIAs CHJIA M BHYTPEHHEE CONPOTHUBIIEHHWE HCTOYHMKA 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 IIPOBOJIUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

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



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

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHOI,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

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

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne JIeKTpOABMKYIIEH Ccuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSSI TPOBOJUMOCTD 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 ypoBHsa 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, HaydHbI (hakT, rumoresa, (pu3nyeckas BEIUMYMHA, 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 MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3/1yXa, BETPbL, 0APOMETP, 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 TypOHHa, ObITOBON XOJIOJUJIBHUK, KOHIULIUOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX moJiel. JIMHMM MarHuTHOM WHAYKIMU. KapThHAa JMHWKA MarHUTHOM
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaercTtBue 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 DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKOAW. ODJIEKTPOABWKYIIAs CHJIA MHAYKOUUA. 3aKOH BIIEKTPOMATrHUTHOM
nHaykuuu Papanest.

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

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENU 3JIEMEHTAPHBIX
YacCTULl, 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 Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue I€MCTBUSA MOCTOSHHOIO MAarHUTa 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'apmonnueckue koneOanus. Ilepmon, wacrora, amrummryna u (asza KojgeOaHUU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCATbHOM KOJeOAaTeTbHOM KOHTYpE. AHAJIOTHUA MEXKIY MEXaHHMYEeCKUMU U
ANEKTPOMAarHUTHeIMU KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

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

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

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, rabopamophule pabonul

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

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE B0JIHbL

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

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniys. CKOPOCTh IJIEKTPOMAarHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBAasl AWUArHOCTHMKA B TEXHUKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenre oTpaskeHus U MPETOMIICHU ST MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

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



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IpesIoMIICHHE, MoJsipu3aius, Audpaxiys, UHTephepeHIIHs.

Tema 3. Onmuxa

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

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomienue cBeTa. 3aKOHbBI IPEJIOMIICHUS CBETa. AOCOMIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparorie U pacceuBarolue JuH3bL. ToHkas sumH3a. DokycHoe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. WaTepdepenuuss cBera. KorepeHTHbIE HUCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpaxkiumoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TUPPAKIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMmonMHEHOE pacIpOCTPAaHEHUE, OTPAKEHUE M MPEJIOMIIEHHE CBETa.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TonyyeHue crieKkTpa ¢ MOMONIbIO MPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mtonenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBa3u 3HEpruu (HOTOHA C €r0 HACTOTOU. DHEPrUs
Y UMITYJIbC (DOTOHA.

OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. Ypasuenue DitHmreriHa ania dorodrddexra. «KpacHas rpanuiia»
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICMCTBHUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIEeKTp ypOBHEH SHEPrur aroMa BOJOPO/Ia.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHHs sAnpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
NBanenko. 3apsay siapa. MaccoBoe uncio sigpa. M30Tonsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIC B3aUMOACUCTBUS. ENMHCTBO (m3nUecKkoi KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBLIM (poTorpadusm).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otansl pa3BUTH acCTpOHOMMH. [IpuKITanHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IMOCJIEN0OBATEIIBHOCTU. BHYTpeHHEE CTpoeHue



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 kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazoeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HEBOOPY>KEHHBIM TJ1a30M C HCIOJIB30BAHUEM 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 ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
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, XuMuM, reorpaduu U TEXHOJOTHH.

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

Mamemamuxa: pEUIEHUE CUCTEMBl YpPaBHEHHM, TPUTOHOMETPUUYECKHE
(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,
onpeJieNIeHNUE IOMIaAH TUIOCKUX PUryp u o00bEMa 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, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKOM pEHIETKH, CHEKTpabHbIN
aHaIu3.



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

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaaUuONPUEMHHK, TEICBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

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

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUS yueOHOro npeamMera «Du3uka» JTOIKHbI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUICKOr0 OOIIECTBA, PACIIUPEHUE >KU3HEHHOIO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYarOIErocs Kak akTUBHOIO
OTBETCTBEHHOT'0 YJIEHA POCCUICKOr0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEHCTBOBATH C COUUAIBHBIMUA HHCTUTYTaMHU B COOTBETCTBHUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

LIECHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHKCHUSIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyliero Gu3n4ecKo HayKe;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CHIOCOOHOCTh K O0pa30BaHUI0 U CaMOOOpa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBIICHUE ACUCTBUM B OKPYKAIOUIEH Cpelle Ha OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIEC YHHBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEeNN JEATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU UX
JOCTHKEHUS;
BBISBIITH  3aKOHOMEPHOCTH W IPOTUBOpPEYUS B  pacCMATPUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLIEHUBATh PUCKU MOCIICACTBUM IEATEIBHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMHUHOJIOTMEN, KIIOUEBBIMU MOHATHSIMU U METOJAMH
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METO/IOB [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;

BBISIBJIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3W M aKTyaJU3WpOBaTh 3a/auy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE 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 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
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 HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpencTBa  MHGPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHONW 0€30MacHOCTH;

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 OOIIEHUE Ha YPOKaX (PU3UKU U BO BHEYPOUHOU JEATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W  CcMAr4arhb
KOH(DJIMKTBI;



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

MMOHUMAaTh M MCIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAJIbHOU
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 MHEHHMM YYaCTHUKOB, OOCYXKIaTh pe3YyIbTaThl
COBMECTHOU pabOThI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHUBATH HJAEU C TMO3WMIHUA HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKOW 3HAUUMOCTH;

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

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AESITEIBHOCTh B 00JIAacTH
(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 BO3MOXKHOCTEH U TIPEIITOYTCHHI;

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;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSABJICHHUIO 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 LIEIISIM;

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

UCIOJIb30BaTh MPUEMBI peIIEKCUN JIJIsI OLIEHKH CHUTYalluH, BHIOOpa BEPHOIO
peleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HUX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKU.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
no ¢u3uKe IS YPOBHS CpeaHEro oO0mero oOpa3oBaHUs y OOYYarolUXcs
COBEPLIEHCTBYETCS AMOIMOHAJIbHBIN WHTEJIEKT, Ipeanoararuui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJUPOBAHMS, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThbCAd K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yclexy, ONTUMHU3M, HHUIMATHBHOCTb, YMEHHUE JEHCTBOBATH HCXONS U3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh YMOLIMOHAIILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYHIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BHICTPAUBATh OTHOLICHHS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y OO YUAIOITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKU B (HOpMUpPOBaAHUU
COBPEMEHHOM HAay4YHOW KapTWHBI MHUpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuajabHas TOYKa, MHEPIMaabHas CHUCTeMa OTcuéra, abCOIOTHO TBEPIOE TEIIO,
WJICATIBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AJICKTPUYECKUI 3apsi/l IPU PEeIICHUH (HU3NISCKUX 3a/1a4,

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJSIPHO-KMHETHUYECKOM TEOpHUU CTPOCHMS BEIIECTBA U



ANEKTPOAMHAMUKHN:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBUKEHUE, CBOOOJTHOE TAJCHUE TeJ, JABUKEHUE [0 OKPYXHOCTH, WHEPIHS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJl MPU HArPEeBaHUU (OXJIAXKICHUH), TEIIOBOE
paBHOBECHE, WCIApPEHHWE, KOHJCHCAIWS, TUIABJICHUE, KPUCTALIM3AIMs, KUTICHUE,
BJIQXKHOCTH BO3/1yXa, TOBBIIICHNE JIABJICHUA Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBsI3b MEXKIy TMapaMeTpaMH COCTOSIHMS Tra3a B H30IPOleccax,
AJICKTPHU3AIUS TN, B3aUMOJICHCTBHUE 3aPsIOB;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCTOJB3Ys (U3MUECKUE BEITUYMHBI:
KOOpJIMHATa, MYyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC TeJla, KWHETUYeCKasi HEepPrusi, MOTCHIIMATbHAS YHEPIHs, MEXaHUIEeCKas
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(bu3MUecKnil CMBICT HCIHOJIb3YEMbIX BEJIWYMH, UX OOO3HAUYECHHUS] M €IUHULIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYUHAMU;

ONMCHIBaTh W3YYEHHBIC TEIUIOBBIC CBOWMCTBA TEI W TEIJIOBBIC SIBJICHMUSI,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpPeIHsS
KMHETHYECKasi HEPIrHUsl XaOTHUUECKOro JBUKEHUS MOJIEKYJ, CpeJIHEKBaIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KO3(h(OUIIMEHT TIOJIE3HOTO JIEHCTBUS TEMJIOBOIO JBUTATENS; TPU OMHCAHUH
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
0003HAYEHUSI W EIUHUIIBI, HaxXOAUTh (OPMYNBI, CBS3BIBAIOLIUE JAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OITMCHIBATh M3YYCHHBIC DJIICKTPUUECKHIE CBOMCTBA BEIIECTBA M DJIICKTPUUCCKHC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH MOJIS, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYEHUS W CIWHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHEC
JTaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETMYUHAMU;

aHATM3UPOBATH (PU3NYECKUE TPOIECCHl W SBICHUS, WUCIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHCHUS MEXaHWYeCKOW JSHEPIruH, 3aKOH COXpPaHEHUS WMITYJhCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0TCuéTa, MOJEKYJISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KHHETUYCCKON SHEPTHH TETUIOBOTO JABMKCHHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJIUHAMUKHU, 3aKOH COXPaHCHHUS
AJIEKTpUYECKOro 3apsiaa, 3akoH KymoHa, mpu 3TOM pasznuyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLHUIBI JCHCTBUS MAaIIWH, MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIL30BAHUS B
MMOBCEIHECBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMmynupoBaTh MpoOJeMy/3aady W THUIOTE3y y4eOHOro OSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOrO OO0OpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
9TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHMS U HCIOJb30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yNIbTATHl TOJYYCHHONW 3aBUCUMOCTH (DU3MUCCKUX BEIMYUH B
BUJIE TAOJIUII U TpaUKOB, I€TaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JIESITENIbHOCTA C HCIOJIb30BAaHUEM H3MEPHUTEIbHBIX YCTPOUCTB U JIAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7a4u
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelIeHUs, MPOBOJUTh PACUYEThl M OIEHUBATH PEATHLHOCTD
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

pemiaTh KaYeCTBEHHBIE 33]]a4: BHICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LENOYKY pacCyXJCHH ¢ Omopod Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH WU
busnuecKue sIBICHNS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTABICHUSI YUeOHOW M HAyYHO-TIOMYJISIPHON MHGOpMAINK, TOTYYSHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIAJA POCCUUCKUX U 3apPYOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOM >XU3HU
JUTsE o0ecriedeHusi 0€30MacHOCTH MPpU OOpaIieHuu ¢ MpUOOpaMu U TEXHUUECKUMHU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOIIEN CPEIIE;



paboTaTh B TpyHIe C BBHIIOJHEHUEM pAa3IMYHBIX COIHUAIBHBIX POJEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JACATEIBHOCTh B HECTAHAAPTHBIX CHUTYalMsX, aJCKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpuBaeMoil MpoOIeMbl.

K xonmy obyuenuss B 11 kiiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO YJaAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha MpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW NESATEIIbHOCTH JIOJEN, LEITOCTHOCTh U €IMHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl NPUMEHEHHS] H3YyYEHHBIX (U3MUECKUX MOJETCH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNIb aTOMa, HYKJIOHHAash MOJEJb aTOMHOTO sijipa MpU pelieHud (U3HUYECKUX
3az1ady;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TPOLIECCHl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKN M KBAHTOBOM (PU3HUKU: 3JIEKTPUUYECKAS] TPOBOJUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MPOBOAHUK C TOKOM W JBIXKYIIMICS 3apsil, 3JEKTPOMAarHUTHbIE KoieOaHUS H
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHENYaToOro CIIEKTpa aroMa BOAOPOAA, €CTECTBEHHAass W HMCKYCCTBEHHAas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  pa3MYHBIX  Cpel) U
ANIEKTPOMATHUTHBIC SIBICHUS (IIPOLECCHI), HCIONB3YAd (U3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUN 3apsif, CWJIa TOKA, HJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUYECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
VHIYKLIMS MarHUTHOrO Iojis, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTD
KATYIIKW, SHEPrusl JJIEKTPUUYECKOIO M MArHUTHOIO TIOJIEM, IMEPUOA M 4YacTOTa
KojeOaHuii B KoneOaTelnbHOM KOHTYpe, 3apsii M CHia TOKa B IIPOLECCE
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYCHOE pacCTOSHHE H
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IUHMIIbL, YKa3bIBATh
(GopMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3MUYECKYI0 BEJIUYUHY C JPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YYCHHBIC KBAaHTOBBIE SIBICHUS W MPOLECCHI, HCIOJIb3Ys
(¢u3nyeckue BEIUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, [JMHA BOJHBI U



4acToTa CBETa, SHEPrus U UMMYJbC (HOTOHA, IEPUOJ] MoTypacnaaa, YHEPrusi CBsI3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
WCIIOIb3YEMbIX BEJIMYWH, UX O0O3HAYEHUS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIYHUCIIATH 3HaUeHUE (PU3NUECKOM BEJIMUHHBI,

aHATU3UPOBATH (PU3NYECKUE TPOIIECCHl U SBIICHUSA, UCIONB3yd (U3NUECKHE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalIeIbHOTO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHENHOIO PaclpOCTPAHEHHUS CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHbI MPEJOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHA i Porodddekra,
3aKOH COXPaHEHHsI 3HEPruH, 3aKOH COXPAaHEHUsS HMIYJbCa, 3aKOH COXPaHEHHUS
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpyu 3TOM pa3inyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OO0JIACTH)
IPUMEHUMOCTH;

OTpEEIATh HAITPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOIO MOJIsl IPOBOJHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh W OIIUCBHIBATh H300pa)KC€HHE, CO34aBAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JINH30i;

BBITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IPOLECCOB C MCIOJIb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHHI: MpHU ITOM
dbopMynIupoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTAa,
co0upaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHHWS, MPOBOJUTH OIBIT W
dbopMyIHpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpATh ONTUMAIBHBIN CHOCOO WM3MEPEHHS M MCHOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKH ITOIPEMIHOCTEN H3MEPEHNM;

UCCIIEZIOBATh 3aBHUCUMOCTH (PU3UYECKMX BEIMYMH C HCIOIb30BAHUEM
OpSIMBIX M3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEIMYUH B BUJE TAOIUI] U
rpauKoB, 1enaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

coOJII0/1aTh MpaBuiia OE30MacHOr0 TpyAa MpU MPOBEACHUU HCCIICIOBaHUN B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JESITENbHOCTU C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pyI0BaHuUS;

pematb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACNATh (PU3MUYECKHE BETUYUHBI U (POPMYIIbI,



HEOOXOAUMBIE Uil €€ pelleHUs, POBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
HOJYYEHHOI'0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelIaTh KaYeCTBEHHBIE 33[Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTHUBOPEUNBYIO
LENOYKY PAacCYXICHHMI C ONOpOM Ha W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU IS TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIUU
U TIpe/ICTaBlIeHUsl y4eOHON M HAay4yHO-TIOMYJISIPHOW MH(POPMAIMHU, MMOTYYCHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOIYydaeMyi0 HHPOPMAIIHIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3iuyarh YCIOBHUS MX O€30MaCHOTO MCIOIb30BAHUS B MOBCEIHEBHOMN
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYXKAIOLWIErO0 MUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHON KU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[J0POBbSI U COOJIIOJEHUS HOPM 3KOJIOIMUECKOT0
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TIpyNNe C BBINOJIHEHUEM pPA3JIMYHBIX COIHAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIa/I K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PELICHHE pacCMaTpUBaeMoOi POOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUA
bu6mmoreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
22 Auriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpoMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0m1ato1iee NOBTOpeHUE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'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
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
° T /| BbI
J:;H Tema ypoxa Beero KonTpoasbnbie | IlpakTudeckue i[:y'?ennﬂ :)Iﬁ[()l)a[;?)Ba:eJIbHLle
padoThI padoThI
pecypchbl
®duzrKa — HayKa o0 IPUpoIe.
1 Hayunpie MCT(}),,HBI nofoHIfﬂ 1 bubmiorewa LTOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIero Mupa
Pouib u MecTo Qu3uku B

5 (dhopMUPOBAHUU COBPEMEHHOM 1 bubmotexa [JOK
Hay4yHOU KapTHHbBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIBHOCTH JIFOCH
MexaHuueckoe JIBUKEHUE.

3 OTHOCUTEIIBHOCTh MEXaHUUYECKOTO 1 bubmoteka IJOK
nBwkenus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

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

5 PaBHOYCKOpEHHOE NPSMOIMHEUHOE 1 bubmmorexa LIOK
JIBYDKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOomHOE azicHue. Y CKOpeHHue 1 bubmoteka [JOK
CBOOOIHOIr 0 NajgcHus https://m.edsoo.ru/ff0c39cc
KpuBonunHeiiHoe 1BHKEHHE.

7 JBrKeHrne MaTepuabHON TOYKH 1O 1 bubmiorexa LTOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHimn otHocuTenbHOCTH [ amuies. 1 bubmmorexa LIOK



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

NuepuuaibHbie CUCTEMBI OTCYETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [TpuHiun

bu6moreka [JOK

9 cynepuosHii cuil. Bropor ?aKOH https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepuanbHOW TOUYKH

10 Tperun 3akoH HeroToHA 115 bubmmoteka LIOK
MaTepHAJIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpHOro TaroreHus. Cuina

11 TsoKecTu. [lepBas kocMuueckas butmmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuuta ynpyroctu. 3akoH ['yka. Bec bubmotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeuns. Kosdpdunuenr tpenus.

13 Cuna cgnpomBneI({qu:I npu I[BI/I)I:(CHI/II/I bubmmorexa [IOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTU UJU Tra3e
[TocTynarensHOE U BpamaTeabHOe

14 JIBIDKEHUE a0COJIIOTHO TBEPIOTO Tela. bu6mmoreka [JOK
MowmenT cuibl. [1ne4yo cunbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOro Tena
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTEpUAIbHBIX TOYEK. bubmuorexa [JOK
Nmnynbc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUKEHUE
PaGoTa 1 MOIITHOCTB CHUJIBI.

16 Kunernueckas 3Heprus MaTepuaibHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUY €CKOW dHEPTUH

17 [TorennuanbHast IHEPrUs. bubmioreka [IOK



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
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTennmanbHas YJHEPTUs yIpyro
nepOpMUPOBAHHOH MPYKUHBI.
[TorentmanbHas SHEPrUs TeNa BOIMU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIE U HENOTEHIIUATbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIIMAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKOU
SHEpPrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEXaHN4eCKOM OHCPIrun
TeJa Ha MPUMEpEe pacTsKEHUs
PE3UHOBOIO XKI'yTa»

20

KonrtponsHas paborta mo reme
«Kunematuka. /{lunamuka. 3aKOHbI
COXpPAaHEHUSI B MEXAHUKE

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

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep IBUKEHUS U

B3aMMOCH CTBUS YaCTHI] BEIIECTBA.
Moaenu cTpoeHus Ta30B, KUJIKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonnuectBo
BemiectBa. [locrossHHas ABoraapo

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Henscus

HUneanvubiii ras B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOGcomnroTHas TeMIiepaTypa Kak Mepa

26 CpelHEN KMHETUYECKON SHEepruu bu6mmoreka [JOK
JIBUKECHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneitpona

27 3akoH [lampToHa. ['a30BbIE 3aKOHBI
JlaboparopHas pabora

28 «HMccnenoBanre 3aBUCUMOCTH MEXKY
napamMeTpaMu COCTOSHUS
pa3pexeHHOro ra3a»

29 N3onporecchl B Ui€albHOM ra3e U ux bu6moreka [JOK
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpenHss sHeprus
TEPMOJIMHAMUYECKOW CUCTEMBI U

30 cnocoOsI e€ m3meHenus. KomuuecTro bubmotexa [JOK
TEMJIOTHI ¥ paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPrUs OJIHOATOMHOTO U/1€aIbHOTO
rasa

31 Bunb! Termonepenaun bubimorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenbHas TEINIOEMKOCTD BEILIECTBA.
32 KosmdecTBo TemoTsl mpu butamorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teronepenade. AauadaTHbIN Ipolecce

33 [TepBblit 3aKOH TEPMOJIMHAMUKH U €TO bubmorexa [IOK
MIPUMEHEHUE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpatuMocTs mporieccoB B bubmotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akon
TCPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunuun aeiictBus u KITJ[ TernnoBoii

bu6moreka [JOK

35 MaIlMHbI https://m.edso0.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 DKonoruueckue npoodaeMbl
TETJIOAHEPT eTUKH
38 O6o0maromuit ypok «MouekymnsipHas bubmuorexa [JOK
¢u3nka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabota no teme
39 «Monekymsipaas puszuka. OCHOBBI bubmorexa [JOK
yHp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3oBaHue U KOH/I€H ALK bubmuorexa IIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTbH BO3yXa. HachilmeHHbIH bubmorexa [TOK
Ay B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucranamueckue u
42 amop(dHbIe Tena. AHU30TPOIHS bubmotexa [JOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c65f0
KkpucTaiuibl. COBpeMEHHBIE MAaTEPHAITBI
[InaBrieHue U KpuCTAITU3ALUA.
43 VYaenbHas TEIIOTa IIaBICHHUS bu6amorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
CyOmumanust
bu6mmoreka [JOK
44 % 0
PABHCHHC TELIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. IIEeKTPUY€CKUH bubmoteka IJOK

3apsan. [IBa BU1a 31EeKTpUYECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOAHUKY, TUBIIEKTPUKHU U

bu6moreka [JOK

46 MTOTYTIPOBOAHUKHU. 3aKOH COXPaHEHUS
YHpOBOA p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOT 0 3apsia
B3aumonencTBue 3apsaoB. 3aKOH
47 Kynona. TodedHbIN 3JIEKTPUY €CKU U bubmorexa TIOK
4 ' P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsik€HHOCTD 31€KTPUYECKOTO
48 nonst. [TpuHOMn cyneprno3unuu bubmmorexa [IOK
ANIEKTPUYECKUX MmoJien. JInuum https://m.edsoo.ru/ff0c6df2
HANPSIXKEHHOCTH
PaGoTa cuit anekTpocTaTHYecKoro
49 noyst. [Torennman. Paznocts bubmorexa TIOK
' ' https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
[IpoBOAHUKYN M TUIIEKTPUKH B
50 3JIpeKT OCTaTUYECKOM nolee bubmorexa [JOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpoOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekTpoéMkocTh. KoHaencaro
P A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTD MJIOCKOTO
52 KOHJIEHCAaTOpa. DHEPrus 3apspKeHHOTo bubmorexa [JOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"
[TpuHuMn AECTBUS U IPUMEHEHU €
54 KOH/IEHCAaTOPOB, KOMUPOBAJIHHOI0

ammapara, CTpyHHOro mprHTEpa.
DnexTpocTaTuyeckas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00
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3azemiieHuE 3JIEKTPOIIpUOOpoB

55

DNEeKTPUUYECKUH TOK, YCIOBUS €r0
cymiectBoBaHuA. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotusinenune. 3akoH Oma st
ydacTka [enu

56

ITocnenoBartenbHOE, MapaiesbHOE,
CMEILIAaHHOE COeIMHEHUE
poBOAHUKOB. JIabopaTopHas pabota
«M3ydyeHne cMEeIaHHOTr O COEAHEHUS
pE3UCTOPOB»

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOITHOCTP 3JIEKTPUYECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1715 MOJTHOMU (3aMKHYTOM)
anekTprueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«M13mepenne D/]C ncrounuka Toka u
ero BHYTPEHHET 0 COMPOTUBIICHUS»

0.5

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

59

DJIEKTPOHHAs MMPOBOANUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTh
COIPOTUBJIEHUS METAJIIOB OT
TemnepaTypbl. CBepXIIpOBOAUMOCTh

60

DIIEKTPUYECKUH TOK B BaKyyMe.
CBoHCTBa JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOHUKHU, KX COOCTBEHHAS U
npuMecHasi IpoBoauMocTh. CBOKWCTBa
p—n-nepexona. [lonynpoBogHIKOBBIE
npuOoOpbI

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DIIEKTPUYECKUH TOK B paCTBOPAX U

62 pacriaBax 3JIeKTPOJIUTOB. 1 bubmotexa [JOK
DIEeKTPOTUTUYECKAS U CCOITUAITHS. https://m.edsoo.ru/ff0c82ba
DneKTpoIu3
DNEeKTPUYECKUHU TOK B razax.

63 CamocTosITeNbHBIN U 1 bubmotexa [JOK
HECaMOCTOATENbHBIN pa3psaa. MomHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyeckue npudopsl u

64 YCTPOMCTBA U UX IPAKTHYECKOE 1 bubmmoreka LIOK
npumMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHocTU

65 O06o0mmarmui ypok 1 bubmoteka [JOK
«DNEKTPOJMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponpsHas paboTa o teme

66 «Qnektpocratuka. [TocTosHHBIM 1 bubmotexa [JOK
ANEKTpUYecKuil ToK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAax»

67 PezepBHblii ypok. KoHTponbHas 1 bubmmorexa LIOK
pabora 1o Teme "DIeKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. O000maomuil ypok 1 bubmmoreka LIOK
no Temam 10 kiacca https://m.edsoo.ru/ffoc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KUIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
[
Jlj;n Tema ypoxa Bcero Konrpoavitbie | - Hpakririeckie i[:;:enuﬂ :)Igg)a[;zi:;eenbﬂme
padoThI padoThI pecypen
[TocTosiHHBIE MAaTHUTHI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
Bektop maruutHOM MHAYKIWU. JluHuM https://m.edso00.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsauTtHoOE€ 1oJjie NpoBOJAHUKA C

) TOKOM. OnbIT DpcTeaa. 1 bubmotexa [JOK
B3anMopneiicTBue NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopnas pabora «3yueHue 1 1 bubmuotexa [JOK
MAarHUTHOTO MOJIS KATYIIKN ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
MpoBOJHUK ¢ ToKoM. Cuna Amrepa.

4 JlaGopartopHas paboTa 1 1 bubmmorexa LIOK
«HcciengoBanue ercTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOIO MOJISI HA

5 JIBUKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmoteka [JOK
Cuna Jlopenna. Pabota cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpomMarautHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON



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

nHaykuuu Papages

JlaGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HHTYKITAW)

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

NunykTuBHOCTD. SIBIIEHHE
camonHaykiuu. IJ[C caMOUHIYKITNY.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

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

TexHuueckue ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE MAaIrHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPUTEIHN 3J€MEHTaApHBIX YACTHIL,
WHIYKIMOHHAs Ne€4Yb

10

O6o6maromuit ypok «MaruutHoe
II0JIE. SHCKTpOMaFHI/ITHaSI HWHIYKIUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabota o reme
«MarnuTHoe 1noJe.
DNeKTPOMArHUTHAS UHIYKITUS)

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKHE
kosiebanus. ["TapMoHMueckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaiuenue 3Heprun

bubmioreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHu# rpysa Ha
HUTH OT JITMHBI HUTH U MacChl TPpy3a»

14

Konebatensupii koHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UJealbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MeXJy MEXaHM4EeCKUMHU U
AIIEKTPOMATHUTHBIMU KOJICOAHHUSIMH

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUs DHEPTUH B UICAITHHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOaHusX. Beiny X /1eHHbIE
MexaHn4yeckue Koaebanus. Pesonanc.
BrinyK/1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIcOaHus

bubmioreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennpir TOK. CUHYCOUIATTbHBIN
MepEeMEHHBIN TOK. MOITHOCTh
MEePEMEHHOr 0 TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U
HaNpsKEHUS

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

18

Tpancpopmatop. [Ipoussoactso,
nepeaayda u norpediaeHue
IEKTPUYECKOU SHEPTUH

19

YCTporCTBO U MPAaKTUYECKOE
MIPUMEHEHUE 3JIEKTPUUECKOI0 3BOHKA,
reHepaTopa MepeMEeHHOro TOKa,
JMHUH 3JIeKTponepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE PUCKH NIPU
[IPOU3BOJCTBE DJICKTPOIHEPIUU.
KynbsTypa ncnonb3oBaHus
3JIEKTPO3HEPTUU B TOBCEAHEBHONU
KU3HU



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

MexaHn4ecKue BOJHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21 pacrpoCcTpaHEeHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHblie v MPOIOJIBHBIE BOJIHbI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIeKTpOMarHuTHbIE BOJIHBI, UX
23 CBOHMCTBA U cKopocTs. [lIkana brtamorexa [IOK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U
24 TeJeBUIeHUS. Pa3BuTHE CpeCTB
cBs3U. Paanonokanus
25 KontponeHas pabora «Konebanus u bubmuorexa IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
[IpssMonuHeEHOE pacnpOCTpaHEHE
26 CBETa B OJIHOPOJHOM Cpelie. bubmoteka IJOK
ToueyHblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpakeHus ceeta. [loctpoenue Bubmmorexa [OK
B https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B TNIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe
28 BHYTpeHHEeE oTpaxeHue. [IpenensHbin bubmuorexa [IOK
YT0JI TOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEeHUs
29 JlabopaTtopnas pabora «3mepenue bubmotexa [JOK
MIOKa3aTess NPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunsel. [TocTpoenune n3zo0pakeHuit B bubmmorexa [IOK



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

smuH3e. DopMysia TOHKOW JIMH3BI.
VYBennueHnne JUH35I

https://m.edsoo.ru/ff0cddle

JlabopaTopHas pabora

31 «MccaenoBanue cBOMCTB
M300pakeHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
39 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
33 WNurtepdepenmnus ceera. Judpakus bubmuorexa [IOK
cBeta. JludpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue NpuOOpkI U YCTPOCTBA U
yCII0BHA UX 0€30IaCHOT 0 MPUMEH EHUS
['paHuIIBI TIPUMEHUMOCTH
36 KJIacCHUYeCKOW MeXaHuKH. [TocTynaTel bubmotexa [JOK
CHenuaJbHOH TEOPUHU https://m.edso0.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTH OAHOBPEMEHHOCTH.
37 3ame[yieHre BPEMEHH U COKPAILCHHE Bubmioreia LIOK
https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMIYJIbC PENATUBUCTCKON
38 qacTUIel. CBsI3b MAcChI C SHEPTHEH U bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrust MOKOs
KonrtponeHas pabora «OnTHKa.
39 OCHOBBHI ClIelIMaTIBLHON TEOPUH bubmrorexa ITOK

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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®otonbl. Popmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
1 UMITyJIbC poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEOBAHUE
bu6moreka [JOK
41 .0 A.T.
porosperra. Ombire: https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonsl hotoddpdexra. YpaBHEHHE
42 31/1“HLHTeI(£Ha Ji)l(b(bOTOE)(b(IljeKTa brbamorexa [IOK
s ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpdexra
Jasnenne cBeta. OnbiTh I1. H.
43 JlebeneBa. XUMHUUYECKOE JEUCTBUE bubmrorera TTOK
ACBa- A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTporucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemeHT, poTOoATUHUK,
CoJIHEeUHast OaTapest, CBETOIUOT
45 Pemienne 3amay mo Teme «JIeMEHThI bubmoteka IJOK
KBAHTOBOM OITTUKH https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIBITEI
46 Pesepdopaa no paccessHuio o-4acTu bubmorexa HOK
PROpA p t https://m.edsoo.ru/ff0d091a
[InanerapHast Mozenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYTIaTR! HOpa https://m.edsoo.ru/ff0dOafa
Hznyuenne u noriomieHne (OTOHOB
48 II 1/131:3 €X0JIe aToMa C OI[HE;"O OBHS bubmorexa TIOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl ciekTpoB
BosnHoBbIe cBOMCTBa yacTull. BoHEBI
. bu6moreka [JOK
49 ne bpowiis. KopnyckyinsipHo-

BOJIHOBOW Ayanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PaUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaOAKTUBHOTO U3ITy4CHHS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaownicTBa anb(da-, 6eta-, raMma-
u3llydeHus. BiusHue
pasiOaKTUBHOCTHU Ha JKUBbIE
OpPraHu3MBbl

52

OTKpBITHE IPOTOHA U HEWTPOHA.
W3zotonsl. Anbda-pacna.
DJEKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydyeHue

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3M HYKJIOHOB B SIpE.

S nepubie peakuuu. SAnepHbid
peaxTtop. [IpoOieMbl, mepcreKTHBHI,
HKOJIOTHYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIlbl. OTKpPbITHE
mo3uTpoHa. MeTo bl HaOJIIOICHHS 1
perucTpanyu 3JIeMEeHTapHbIX YACTHII.
Kpyraslii cton «®yHaamMeHTalibHbIE
B3anMoJercTBUA. EMUHCTBO
(bu3HYEeCKOW KapTHHBI MUpa»

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

55

OTanel pa3BUTHS aCTPOHOMUHU.
[IpukianHoe U MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMUU. Bujg
3Be€3HOro Heba. Co3Be3nus, ipKue
3BE3JIbI, IJIAHEThI, UX BUAUMOE
newxenne. CotHeyHast cCHCTEMA



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

56

Connne. ComHeyHass akTUBHOCTD.
Ucrounuk sneprun ComHia u 3BE€31

57

3BE3IBI, X OCHOBHEBIC
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
nocieaoBaTeabHOCTH. BHYyTpeHHee
crpoenue 3B€311. CoBpeMeHHbIE
MIPEICTaBICHUS O MPOUCXOXKIECHUHU U
sBosrroriy COJIHIIA U 3BE3]

58

Mneunsii [1yTe — Hama [ManakTuka.
[Tonoxenue u neuxenne ConHua B
lNanaktuke. ["anaktuku. YepHsie
JBIPBI B SIIPAx TAJIAKTHK

59

Bcenennas. Pazberanne raiakTuk.
Teopust bonbioro B3phiBa.
PennkToBOE M3nydeHuUeE.
MertaranakTuka

60

Hepeniennsie mpo6aeMbl aCTPOHOMUU

61

KonTponbsHas pabora «1eMeHTHI
ACTPOHOMHH M aCTPODUZHKI

62

O6o0maromuit ypok. Pons ¢pusuku u
ACTPOHOMHH B YKOHOMHYECKOH,
TEXHOJOIrHIECKOM, COIIUAILHON 1
ATHYECKOU cepax AesTeTLHOCTH
YeJIoBEKA

63

O6o0maromuii ypok. Poibs u mecTo
(U3HKHU ¥ aCTPOHOMHH B
COBPEMEHHOW HAyYHOM KapTHHE MHUpa

64

O6o6maromuii ypok. Ponb




(bu3nIeCcKOoi TeOpHH B (HOPMUPOBAHHUH
MIPEICTABICHUH O (PU3HUECKOM
KapTUHE MUPa

O6o06maromuii ypok. Mecro
65 ¢bu3nyeckoil KapTHHBI MUpPa B 001IEM

psaay COBPEMCHHBIX €CCTCCTBCHHO-
HayYHBbIX Hpe)ICTaBJ'IeHI/Iﬁ O Impupoac

66 PesepBHblil ypok. MaraurtHoe nozise.

DNeKTpOMarHuTHAsT HHIYKIIHS

PesepBHbIit ypok. Ontuka. OCHOBBI
67 CHeIHaJIbHOU TCOPHH
OTHOCHTEIbHOCTH

Pesepnblit ypok. KBanToBast gpusuka.
68 DNeMEeHTbI ACTPOHOMUU U

acTpopu3nKu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






		2024-12-28T10:07:40+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЗЛАТОРУНОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА К.Ф. БЕЛОШАПКИНА"




