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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 PE3YyJIbTaThl OCBOCHHUS Kypca (DU3MKHU Ha 0230BOM YpPOBHE, 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. LlkonbHBIN Kypc GU3NKH — CHCTEMOOOpa3 YOI
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit U actpoHomuei. lcmonb3oBaHWME W aKTHMBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe HOHEPreTUKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHue (QuU3MKU BHOCUT OCHOBHOM BKJaa 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 MPUHIUIBI €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 (HU3UKA
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 pallMOHAIBLHOTO MPUPOAOIOJIB30BAHU S U KOJIOIMUECKON 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
OPUHIUIOB B  COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJAE, 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 HCIOJIB30BAHUE 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,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO TMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAaHUPOBAaHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEW (PU3MYECKHX BEJIMYMH M TOCTAHOBKY OMNBITOB IO 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 TPUMEHSITh 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 MOJAENW I CUTyallMd MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKH HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHus JOJDKEH U3ydaThCs B YCIOBHUAX
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 JIEMOHCTPAIIMIOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAHUS  WM3y4aeMbIX SIBJICHUH ©  TIPOIECCOB, OMITMPUYECKAX H
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMILJICKTa Ha JABYX OOydJalomuXcsA. TeMaTHYECKHE KOMIUICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIEIISIMH H3y4eHUs (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

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 OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHUSI KaK peE3yJibTara H3Yy4CHUS
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe NpeACTaBICHUN O poiv (DU3UKH I 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 TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PEUICHUU B MIOBCEAHEBHOW KU3HU;

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

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBIQJCHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JJaHUE YCIIOBUW IJISl Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

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

[Ipennaraemseiii B mporpamme 1o (U3UKE TMEpPeUYeHb Ja0OPaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



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 (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyeckre 3aKOHbl U TeopuH. ['paHuIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

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

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3IMEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIC
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOpPEHUE MaTepUabHOM TOYKMU, WX MPOCKIIUU HA OCU CHCTEMBbl KOOpIWHAT.
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.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHOUIOMETP,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
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 COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3yuenue NBUKEHUS IAPUKA B BA3KOU )KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUkU. Tpetuil 3akoH HproTOHA I MaTepUAIbHBIX TOUEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOIBKEHHS U cuiia TpeHus nokos. Koad duimeHT tpenus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
PaBHOBECHS TBEPAOIO 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 YIPYTOCTH OT AedopMaliui.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenne nBuxenus Opycka 1o HaKJIOHHOM TJI0 CKOCTH.



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

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuanbHOW TOYKM (Te€na), CUCTEMbl MaTepUaJbHBIX 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. [ToreHumanpHas JDHEPrus YIPYTo
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

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

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE 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 cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Monexkyasipuas Gu3snka u TEPpMOIUHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHSl YacTHUI] BellecTBA. MoJenu CTpOCHUs Ta3oB, KUAKOCTEU H
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

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



Mopgens  upeambHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, OOKa3bIBAIOIINE TUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTICTpUpyolias NpUpoay JABICHHS T'a3a HA CTEHKHU COCY/a.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

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

HccnegoBanue 3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS pa3pekeHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  MJEaJbHOrO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue mepBOro 3aKOHAa TEPMOAMHAMHMKU K u3omporeccaMm. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nerictBus TemioBod MamuHbl. [{ukn KapHo u ero kod3¢g@dUIMEHT MOJIe3HOTrO
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW JHEpruu Tejia MpPU COBEPIICHUU PaOOTHI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 10 anuadaTHOMY paCUIMPEHHMIO BO3JyXa (ONBIT C BO3AYUIHBIM
OTHUBOM ).

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

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapoobOpa3oBanue u koHaeHcauus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctayioB. JKunkne kpucraimbsl. CoBpeMmeHHblE Marepuaibl. [lmaBienue u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH MOIYYEHUS COBPEMEHHBIX MaTepHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii sxcnepumenm, nabopamopHuie pabomuol

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO 3apsia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



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

PaGora cun  anektpocraruueckoro  moss.  [lorenuuman.  PasHocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
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, PACCTOSIHUSA MEXKAY HUMH U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

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

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna Toka. [TocTosHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

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

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

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma /1Jis1 OJIHOM (3aMKHYTOM ) 3JIeKTpruecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJIEHHS] METAJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

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

OJIEKTpUYECKMA TOK B PacTBOpax M  paciulaBaXx  dJIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTENbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIOIA/IM TONIEPEYHOr0 CEYEHUsl U MaTepHuaia.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB DJIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

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

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meoicnpeomemnvle nousimusi, CB3aHHBIE C M3yYEHHEM METOAOB HAay4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboa, runepoOosna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENI000MEH KUBbIX OPraHU3MOB (BHJIbI TEILIONEpPEIauyH, TEIJIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

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



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJLIOB, JJIEKTPOIUTHUYECKAS IHUCCOLIMALINS,
rajbBaHUKa.

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

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMIyjJdbca B TEXHUKE (pakera, BOAOMET U JApPYyrue), JABUraTeidb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTpOrnprOOpoB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop MarHuTHOM uWHAYKUuH. [IpuHOmMn cynepno3unuun
MArHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa NUMHWNA MAarHUTHOU
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOIO TOJI JUIMHHOIO MPSMOIO IPOBOJHHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTeue nmpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

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

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHA. OJIEKTPOABMKYIIAs CHJIA WHAYKIUMU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
ITPOBOJTHUKE, JBHKYIIEMCS MOCTYIIATEIEHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIM DJIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBrue cuibl JIOpeHIa 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 KATYIIKU C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

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

Konebarenpubiii koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJI€OaHUs B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU 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,
unTepdepenisa. CKOPOCTh IJIEKTPOMArHUTHBIX BOJTH.

[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 AWArHOCTHMKA 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 MPETOMIICHUSI 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,
IpeIOMIICHHE, OJsipyu3atus, Judpakius, UHTephepeHITHs.

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 TPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKas cuiia TOHKOM JuH3bl. [locTpoeHue wu300pakeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

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

ITonspusauus ceera.

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

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE 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.

[TosrydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue 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.

OTHOCHUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU M COKpPAILLEHUE
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 sHEprun (HOTOHA C €r0 YaCTOTOU. 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 JICCTBUE 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. CHEeKTp ypOBHEH SHEPrUU aToMa BOJAOPO/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

Mopens omnbita Pezepdopna.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopna 1o ompedesieHuI0  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsg sapa. MaccoBoe uucio sjpa. M30Tomsl.

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.

Snepnwiii peaktop. TepMmosimepHbiid cuHTe3. [IpoOnemMbl U TMEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIC B3aUMOACUCTBUS. ENMHCTBO (pU3nvecKoil 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 TOTOBBIM GoTorpadusim).

Pa3zgea 8. DiieMmeHTBI aCTPOHOMUM U ACTPOPUINKH

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

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

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounwk »Heprun ConHIA W 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAECHUU U 3BoItonnu ColHIAa 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 Xa06:1a. PazOeranue rajgakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH I ONPeIeNICHUs TOIOKEHUST HeOECHBIX 00BEKTOB 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, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU cepax AesiTeIbHOCTH 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 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, CBS3aHHBIE C MU3yYEHHEM METOJOB HAaYy4YHOI'O
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelIbHbIC
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, MEXaHM3Mbl O0O0pa30BaHUSI KPUCTAUIMYECKON PEIIETKH, CIEKTPaIbHBIN
aHaIu3.



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

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
BJICKTPOABUTATENIb, WHAYKIHMOHHAS 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 mpeamera «Ddu3mka» Ha ypOBHE CPEAHEro OOIIEro
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, pPACHIMPEHHE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o01IecTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHONW 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 pPOCCUICKOU IPaXKIAHCKOMN U EHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
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, BKJIFOYasl 3CTETUKY HAyYHOTO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyiieil npodeccun U peaan30BbIBATH COOCTBEHHBIE KU3HEHHBIE IJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrHYeCKUX Mpolsem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

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

7) eHHOCTH HAYYHOI' 0 TIO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

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

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENN JEATEIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUH HX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JAESATENBHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
Bba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMUHOJOTMEN, KIIOUEBBIMU MOHATUAMHU W METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3MYECKOTO COJACPKAHUS, MPUMEHEHUIO Pa3INIHBIX
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-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
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 JOCTOBEPHOCTb, IPOrHO3UPOBATh N3MEHEHHE 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 TEPEHOCHTHh 3HaHUS 1O (HU3MKE B MPAKTHUECKYIO 00IaCTh
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  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  ATHYECKUX HOPM, HOPM
MH(POPMAIIMOHHOW 0€30MMaCHOCTH;

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

KoMMyHuUKaTHBHBbIC YHUBEPCAJbHbIC YUeOHbIC 1CHCTBHSA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEeSATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHOW U WHIAMBUAYAJTHLHOU
paboTHI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJJIEKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JEHCTBUM,
pacupenensaTh poiau ¢ y4ETOM MHEHHMH YYaCTHUKOB, OOCYXKIaTh PE3YIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
o0O1mi pe3yapTaT o pa3padOTaHHBIM KPUTEPHSIM;

MpEeAJIaraTb HOBBIE TIPOEKTHI, OLEHHWBAaTh WJEH C TO3ULHA HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PA3TMUYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepcalbHbIe y4eOHbIE el CTBHSA
Camoopranmzanmus:

CaMOCTOSITEJILHO OCYILECTBIIATh MO3HABATEIbHYIO NEATEIbHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHH, BBISABISATH MPOOJIEMBI, CTaBUTh H (OPMYIUPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUUECKOW paboThI C y4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 32 PEILICHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 00JIACTH
(pU3UKH, TOCTOSTHHO MOBBIIIATH CBOI 00Pa30BaTEIbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJaJIeTh ~ HABbIKAMHU  [O3HABATENIbHOM  pedieKcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PeQUIEKCUH ISl OLICHKU CUTYAllMH, BEIOOpA BEPHOTO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh pEUICHUS MO HX
CHHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U JJOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHTBl JAPYTUX TpH aHaIM3e pe3ysbTaToB
JeSITeIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B mpouecce AOCTM)XEHHUS JTUYHOCTHBIX PE3YJbTATOB OCBOCHHUS IPOTrPaMMBbI
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJArOIIMXCS
COBEPILIEHCTBYETCS HMOIIMOHAJIHBIN UHTEJIEKT, MpeAnoiaramumi
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHATBHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUsA, BKJIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBaThbCAd K
HMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHUIO LEIU U
yclexy, ONTUMHU3M, HHUIMATHBHOCTb, YMEHHUE JIEHCTBOBATH HCXOHS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COILMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BHICTPAUBATh OTHOLICHHS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHI

K xoniy obyuenuss B 10 kijacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKU B (POpMUpPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPAa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKHA M
TEXHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIFOACH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, HHEPIUAIbHAs cUCTeMa OTCcuéra, a0COMIOTHO TBEPAOE TEIO,
UJICAIbHBIA T'a3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEHM U TBEPIBIX TEJ, TOUCUYHBIN
AJICKTPUYECKUH 3apsi/l IPU pelIeHUH (HPU3NIECKUX 3a/1ad4;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KMHETUYECKON TEOpUU CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHN:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
IBU)KEHHE, CBOOOAHOE TMAJCHHE TeJ, ABMXKEHHUE 110 OKPY)KHOCTH, HWHEpLus,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TEJl, U3BMEHEHNE 00BEMA Tell PU HarpeBaHUU (OXJIaXKIEHUH ), TEIJIOBOE
paBHOBECUE, UCIAPEHHE, KOHJEHCALWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJIQXKHOCThH BO3/1yXa, OBBILLICHUE JIABJICHUA Ia3a MpU €ro HarpeBaHUU B 3aKPhITOM
COCyZ€, CBsI3b MEXKIy IlapaMeTpaMHM COCTOSIHMS Tra3a B  H30IpOLEcCax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXaHMYECKOE MABI)KEHUE, UCIOJNb3Yys (U3NYECKUE BEITHMYUHBI:
KOOpAMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMITYJIbC T€Jla, KHHETUYECKash DHEprus, NOTCHUHAIbHAsA JHEPIUsl, MEXaHU4eCKas
paboTa, MexXaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TPABUIBHO TPAKTOBAThH
(U3NYECKUN CMBICI HCHOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EIUHMIIBI,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE AHHYIO (PU3MUECKYIO BEIHMYHUHY C JIPYTHMH
BEIMYHHAMU;

ONMCHIBATh H3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOrO JABMKEHUS MOJIEKYJ, CPEIHEKBAaIpaTHYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padbora rasa,
KOO(QQUIIMEHT TOJE3HOr0 JCHCTBHUS TEMJIOBOTO JBUTATENs; MpPU ONUCAHUU
NOPaBUJIBHO TPAKTOBaTh (PU3UUYECKHI CMBICI HCIOJNb3yEeMbIX BEJIWYUH, UX
0003HAYEHUsI W E€IUHULBL, HAaXOAUTh (OPMYNbI, CBSA3BIBAIOLIME JAHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIMCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BETUUMHBI: SJIECKTPUUECKUN 3aps,
ANEKTPUUECKOE T0JI€, HAMPSIKEHHOCTh MOJIS, MMOTEHIUAN, PA3HOCTh IMOTEHIUAJIOB;
OpY ONHCAHUM MPABWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCHOJIb3YEMBbIX
BEIMYHMH, MX OOO3HAYEHUs M EIWHHMIIBI, YKa3bIBaThb (POPMYIIbI, CBA3BIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHAIM3UPOBATHh (PU3NYECKUE MPOLIECCHl U SIBJICHUS, UCIONb3Yysd (PU3NYECKHE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHoOro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUs MEXAaHWYECKOW DJHEpPrHM, 3aKOH COXPAaHEHUs WMIIYJbCa,
OPUHIIMI CYNEPHO3UIUU CUJI, TPUHIMI PABHOIpPABUS HHEPUUATIBHBIX CHUCTEM
OTCYE€TA, MOJEKYISPHO-KMHETHUECKYIO TEOPHI0 CTPOEHHs BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUM TEIUIOBOTO JABUKEHHUS MOJIEKYH C
aOCOJIIOTHOM TEeMIIEPaTypou, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOro 3apsiaa, 3akoH KylloHa, MpU 3TOM pa3iInyaTh CIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPUHLHUIBI JCHCTBUS MAIIWH, M[PUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCICIOBAaHUIO (PU3MUECKUX SBICHUN U
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MpoOJeMy/3aady W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (U3NYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUs M HUCIHOJIb30BaTh HM3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCIICZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MUECKUMHM  BEITMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BU/JIE TAOJIMI U TpaUKOB, I€TaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

co0uro/1aTh MpaBuiia OE€30MaCHOrO TPyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOECKTHOU
JESITEILHOCTU C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOWCTB M JIAOOPATOPHOIO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOJb3Ys (PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33JauH
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXoAUMbIE JUId €€ pelIeHUs, MPOBOJUTh Pacu€Thl M OLICHHWBATH PEATbHOCTD
MOJIYY€HHOI'0 3HaUYE€HUS (PU3NYECKON BETMUYHUHBL

pelaTh KAYECTBEHHBIE 33JJa4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LENOYKY PAaCCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
busnyueckue sIBICHMUS;

UCTIONb30BaTh  MPH  pEIIEHWHM  y4eOHBIX  3aJa4  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
Y MPEACTABIICHUS YYE€OHON U HAYYHO-TIOMYJISIpHOM MH(POPMALUU, TOTYYEHHOU M3
pa3IMYHbIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJIY4aEMYI0 HH(POPMALIHIO;

IPUBOAUTH IPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKU Y TEXHOJOIUM;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uil obecniedeHus: 0€30MacHOCTU MpU OOpalIeHUuu ¢ TPUOOpPaMU U TEXHUYECKUMHU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TIpylIe C BBIIOJHEHUEM pAa3IMYHBIX COLHUAIBHBIX pPOJEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIESITEIbHOCTh B HECTAHJAPTHBIX CUTYalMAX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K koHmy obOyuenuss B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTOo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHUYECKOWU NESATEIBHOCTH JIOJIEH, LUETOCTHOCTh U €IMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTBIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHbIX (U3MUYECKUX MOJIeIeH:
TOYEUHBIA AJEKTPUYECKUN 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO sijipa MpU peuieHud (U3HUYECKUX
3az1ay;

pacno3HaBaTh (Ppu3nuecKue SBICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKN U KBAHTOBOM (PM3UKHU: AJIEKTPUUECKAs! IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JIEWCTBHS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, 3JICKTPOMAarHUTHAasT WHAYKIMS, JI€MCTBUE MArHUTHOTO TIOJS Ha
OPOBOJAHUK C TOKOM M JIBHXKYILIMHCS 3apsifi, 3JEKTPOMarHUTHbIE KojieOaHUs H
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHurs, audpakuus U OOISApU3alMs  CBETa, JAHCIEPCHs  CBETa,
dotornexkrpuueckuii dpdekt (pororddexr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JVHENYaToro CHEKTpa aroMa BOAOpPOJA, €CTECTBEHHAs W HMCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONKCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  JJIEKTPUYECKYI0  MPOBOJAMMOCTH  pa3JIMYHBIX  Cpea) H
AJIEKTPOMArHUTHBIC SIBJICHUSI (TPOIECCHI), HMCHONB3YyAd (DHU3UUYECKUE BEIUYUHBIL:
DJIEKTPUYECKUHN 3apsifl, CWJIA TOKA, AJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
MHIYKIUS MarHUTHOTrO Tmousl, cuwia Ammnepa, cwia JlopeHla, WHAYKTHBHOCTb
KAaTYIIKW, 3HEPrus SJEKTPUYECKOr0 W MArHUTHOrO IOJIEH, MEepPUOJl M YacToTa
KosieOaHuil B KojeOaTenbHOM KOHType, 3apsii U Cujla TOKa B IIpOLEcce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJeOaHWi, (QOKYyCHOE pacCTOSHHE W
ONTHYECKass CWJa JIMH3bI, TIPU OMHCAHWUU MPABUIHLHO TPAKTOBATh (U3MUECKHUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IMHMIIbL, YKa3bIBaTh
(GopMynbl, CBSI3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMU;



OMHCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIOJIb3Ys
dbusznueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPrus U UMIYJbC (OTOHA, EPUOJ] MOTypaciana, SHEPTrus CBSI3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs U E€IUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl U SBICHUS, HUCIOIb3YS (PU3NUECKUE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapalieIbHOrO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
MH]JIYKLIMH, 3aKOH TMPSIMOJUHEUHOrO0 PACcCHpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUS SHEPrUM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAaHEHHS
AJIEKTPUYECKOr0 3apsia, 3aKOH COXPAaHEHMsS MAcCOBOIO 4uCia, MocTynarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpyu 3TOM pa3inyarh CIOBECHYIO (GOPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIIPENENATh HAIIPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJISl IPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOMTh M OIUCHIBATh H300PAKEHUE, CO3[]aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JINH30i;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUI: MpPU STOM
dbopmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
co0upaTh YCTaHOBKY W3 TMPEIJIOKEHHOTO OOOPYIOBaHWS, MPOBOJUTH OIBIT W
(bopMynHpOBaTH BHIBOABL

OCYIIECTBJIATH MPSMBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpPATh ONTUMAILHBEIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

WCCIIeIOBATh 3aBUCUMOCTH (DM3MYECKUX BEIMYUH C HCIOJIh30BaHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B BHJE TaOJIHI] U
rpaduKoB, JIeJaTh BHIBOJIBI IO pE3yJIbTaTaM UCCIEAOBAHUS;

co0rofaTh mpaBuiia 0€30MacCHOrO TpyAa MPH MPOBEACHUM HCCIECAOBAHUMN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-HCCIIEOBATEIbCKOM U MPOEKTHOM
JIESITENbHOCTA C HCIOJb30BAaHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOTO
000Opy10BaHuUS;

pemiath pacy€THhIE 3aJladd C SIBHO 3aJaHHOM (U3MYECKONW MOJIETbIO,
UCTIOJNB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9H



BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOUMBIE ISl €€ pelIeHUs, MPOBOAUTH Pacuy€Thl U OICHUBATH PEaTbHOCTH
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPANBATH JIOTUYECKH HEMIPOTUBOPEUHBYIO
LEMOYKY PACCYXKJECHUH C OMOPOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHe SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
nH(pOpMaIIMOHHBIC TEXHOJIOTUM JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIpeNICTaBlIieHUs] Y9eOHON M HAayYHO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KpUTUUECKH aHATU3UPOBATH MOJIydaeMyo HHGOPMAIIUIO;

OOBSICHATH TPUHIUIIBI JEHCTBUS MAaIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOIh30BAHUS B TIOBCETHEBHOMN
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIEIO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOMN >KH3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
MTOBEJACHUS B OKPYXKAIOIIEH CPEJIE;

paboTath B TpYIINE C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTPUBAEM O MPOOJIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC

Ne i/t

HanmeHnoBaHue pa3aesioB U TeM
NpPOorpamMmMsbl

KoaunuecTBo yacos

Bcero

ileKTPOHHbBIE (LU POBbLIE)
o0pa3oBaTe/bHbIC peCypchl

Paznen 1. PU3UKA U METO/IbI HAYYHOT O ITIO3HAHUA

1.1 ®u3nKa U METOIbI HAYYHOT'O MMO3HAHUSA 2 bubmuorexa LIOK https://m.edsoo.ru/7f41bf72
Hroro mo pazngeny 2
Paznen 2. MEXAHUKA
2.1 Kunemartnka bubmuoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 Junamuka bu6mmorexa [IOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHEHUSI B MEXaHHUKE bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18

Pa3zgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

0 i -
3.1 CHOBB MOTICKYIUIPHOKHICTHACCKOM 9 Bubmoteka LOK https://m.edso0.ru/7f41bf72
TCOPHH
3.2 OCHOBBI TEPMOAMHAMUKH 10 bubmuorexa LIOK https://m.edsoo.ru/7f41bf72
A .
3.3 tPOFATHBIC COCTONHIL BeMmEctsa 5 bubmuoteka IIOK https://m.edsoo.ru/7f41bf72
da3oBbIe MepexoIbl
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpocTaTUKa 10 bubmuoTexa L{OK https://m.edsoo.ru/7f41bf72
II 7 i .
42 OCTOAHHBIH SICKTPHHCCITH TOK 12 Bubmotexa ITOK https://m.edsoo.ru/7f41bf72
Toku B pa3anyHbIX cpenax



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Uroro no pazneny

22

Pe3epBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




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
MexaHnueckue 1 3JIeKTpOMarHuTHbIE 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. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

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 O6o0mato1ee MOBTOpeHNE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo yacos

Bcero

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBareJIbHbIE PeCypChl

1 ®dusnka — Hayka o npupone. Hayunsie 1 bubmoreka [JOK
METO/Ibl IO3HAHUS OKPY’KAIOIIET0 MUpPa https://m.edsoo.ru/ff0c32e2
Pouib 1 MecTo Qpu3uku B popmMupoBaHUU
2 COBPEMEHHOW Hay4YHOU KapTUHBI MUDA, B 1 butamorexa [IOK
. . https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOH eI TEeIbHOCTH Jr0AeH
MexaHnuecKkoe IBUKEHHUE.
3 OTHOCHUTEIHPHOCTh MEXaHUYECKOTO 1 bubmoreka [JOK
nBrxkenus. [lepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe
4 PaBHOMEpHOE PSAMOJIMHEWHOE IBUKEHNUE 1 bubmmorexa IIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE NMPSAMOIMHENHOE 1 bu6moreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372e
6 CBobonHOe nageHue. Y CKopeHue 1 bubmuorexa [JOK
CBOOO/IHOr O MaieHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe neuxenue. JIBuxkenue 1 bubmoreka [IOK
MaTepUAIBHON TOYKH 110 OKPY’KHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHiun otHocuTenbHOCTH ["anuies.
8 HNuepuuansueie cucteMsl oTcueTa. [IepBoiii 1 Bubmmoreia LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HeroTona
Macca Tena.vCHna. [IpuHIMn cynepno3uuun BuGmrorexa [{OK
9 cui. Bropou 3akon HeroTona niist 1

MaTEPUAITbEHON TOUKH

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10 Tperun 3akoH HproTOHA 117151 MaTepUalIbHBIX bubmorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOro TaroteHus. Cuia bubmorexa [{OK
TshxecTu. IlepBas kocMuueckass CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6moreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpuuuent tpenus. Cuna
13 COHpOTiBJ‘ICHI/I}I H];EI(b,I[BI/IXeHI/II/];) Tea B bubmiorexa [JOK
https://m.edsoo.ru/ff0c3f76
AKUIKOCTH UJIU Ta3e
[ToctynarenpHO€ U BpalaTeabHOe
14 JIBIDKEHUE a0COIIOTHO TBEPIOTO TeENa. bubmioreka [IOK
MowmenT cuibl. [lneuo cuinbl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO TEJIA
HMItynbc MaTepHralIbHON TOYKH, CUCTEMBI
15 MaTepualbHBIX ToueK. VIMIysbC CHITBI. bu6mmoreka LIOK
3aKOH COXpaHEHMs uMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE
PaGora  MmomHOCTH cuitbl. Kunernueckas
16 SHEprusi MaTepraabHoil Touku. Teopema 00 butamorexa [IOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW SHEPruu
[TorenuuanbHas sueprus. [loTennmanbHas
17 SHEPrus ynpyro aeGopmMupoBaHHOH bubmoreka [IOK
npy>kuHbl. [loTeHInanpHas 3HEPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTU 3eMITH
[TorennanbHbIC U HEMOTCHIIMATBHBIC CUJTIBI.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHJI C
18 U3MEHEHUEM MEXaHUYECKOU SHEPIUU butmmorexa TIOK

CHUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHMYECKOH IHEPTUHU

https://m.edsoo.ru/ff0c478c



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
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JlabopaTopHas pabora «/ccnenoBanue
CBsI3U pa6OTBI CHUJIbI C UBMECHCHHN EM

19 . bubmoreka IJOK
MEXaHUYECKOM HEPruu Teja Ha IpUMepe
pacTsHDKEHHUS] PE3UHOBOTO JKI'yTa
KonrtponsHas paborta mmo reme
20 «Kunematuka. /{lunamuka. 3aKoHbI bubmorexa [JOK
' ’ https://m.edsoo.ru/ff0c4b74
COXpaHEHUSI B MEXaHUKE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
. bu6moreka [JOK
21 KHHETUYeCKoU Teopun. bpoyHoBckoe
https://m.edsoo.ru/ff0c4dc2
neuxenue. Juddysus
XapakTep ABHKCHHUS U B3aMMOJICHCTBHS http :// school - collection . edu
22 4acTUll BemecTBa. MoJenu CTpoeHus ra3os, . Tu / - emuHas KOJLIEKIIHSI
KUIAKOCTEN U TBEPABIX TEN [HOPoB
http :// school - collection . edu
Macca monekyin. KonnuecTBo BeliecTsa.
23 . TU / - emuHasT KOJICKIIHSI
[TocrositnHas ABoraapo
I[IOPoB
. http :// school - collection . edu
TermoBoe paBHoBecue. Temmneparypa u eé
24 - I .TU / - emrHAA KOJIEKIU
n3mepenue. lllkana remmepar €JbCHS
Y paTyp 1{OPoB
o5 Nneanpubiii a3 B MKT. OcHoBHOE bubmuoteka [JOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TeMneparypa Kak Mepa
26 CpEIHEN KMHETUYECKON SHEPTrUM JIBUXKEHUS bubmotexa [IOK
MoOJIeKyJl. YpaBHeHUE MeHieneeBa- https://m.edsoo.ru/ff0c511e
Kunaneitpona
http :// school - collection . edu
27 3akoH [lampToHa. ["a30BBIC 3aKOHBI . fu/ - equHast KOJJIEKIUS

I[HIOPoB



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlabopartopHas pabota «McciaenoBanne http :// school - collection . edu
28 3aBUCUMOCTH MEXKY IMapaMmeTpaMu . Tu / - equHAS KOJUIEKIUS
COCTOSIHUS Pa3peXEHHOI 0 ra3ay [HOPoB
29 W3onporieccsl B U1€aabHOM ra3e U X bu6mmoreka LIOK
rpagudeckoe mpeacTaBjeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEPrus TEPMOIUHAMUYECKON
CHUCTEMBI U CIIOCOOBI €€ M3MEHEHMUS.
30 KommaecTBo TeroTsl u padboTa. butamorexa [IOK
https://m.edsoo.ru/ff0c5952
BryTpeHHss1 sHEPrUs OAHOATOMHOTO
UJICAIBHOIO Ta3a
bu6moreka [JOK
31 Brgst Temioncpe e https://m.edso0.ru/ff0c5c36
VYienbHag TENJI0EMKOCTD BEIIECTBA.
32 KonudecTBo TenaoTel Ipu TeIionepeaaye. butmmorexa TIOK
. https://m.edsoo.ru/ff0c5c36
AnunabaTHBIN TTPOIIECC
33 IlepBbIii 3aKOH TEPMOJIUHAMUKHU U €TO bu6mmotexa [IOK
IIPUMEHEHUE K U30IIPOoLIeccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTuMoCTh Ipo1IeccoB B IPUPOJIE. bubmotexa LIOK
Bropoli 3aKk0H TEpMOAUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun aevictust u KI1J[ Tennosoit bu6moreka [JOK
MalIUHbI https://m.edsoo.ru/ff0c600a
http :// school - collection . edu
36 Huxn Kapuo u ero KITJ] . fU/ - envHAs KOJUIEKIIMS
I[IOPos
http :// school - collection . edu
DKojoruyeckue npooieMbl
37 . Tu / - equHAS KOJUIEKIIUS
TETJIOPHEPT €TUKH 11OPos
38 O6o0maromuii ypok «MoJtekymsipHast bubmorexa [JOK



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
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https://m.edsoo.ru/ff0c600a

¢uznka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938

KonTpomnbsHas padora mmo reme

bubmotexa [IOK
39 «MonexynspHas ¢usnuka. OCHOBBI https://m.e dsogru £10c6a50
TEPMOJTUHAMU K
40 [TapoobOpa3oBanue 1 KOHASHCAIUSI. bubmorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCoII0THAS U OTHOCUTEIbHAS BIAXKHOCTh bu6moreka [JOK
BO3ayxa. HachblleHHbIN nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammueckue u
42 amop(dubIie Tena. AHM30TPOMIUS CBOKWCTB bubmorexa [JOK
KpUCTAJLI0B. JKHUIKME KPUCTAILIIBL. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepraIbl
43 [1naBnenue u kpuctamuzanus. Y ieabHas bubmorexa [IOK
tenyora miasieHus. Cyoammanus https://m.edsoo.ru/ff0c6708
bu6moreka [JOK
44 VYpaBHeHUE TEmI0BOro 6anaxca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3amus Tei. DIIEKTPUIeCKUHU 3apsil. bubmorexa [{OK
JIBa Bua 37€KTpUUYECKUX 3aps1/10B https://m.edsoo.ru/ff0c6bcc
IIpoBOaHUKHY, IUATICKTPUKH U
46 H(I))nynpOBOILHI/IKH. 3aKIO)H COXpaHEHHS brbmorexa [TOK
https://m.edsoo.ru/ff0c6bcc
AJIEKTPUY ECKOT 0 3apsijia
47 B3aumonenctBue 3apsaoB. 3akon Kyiona. bubmoreka [JOK
To4euHbIH SJIEKTPUIECKUM 3aPsT https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTB 2JIEKTPUYECKOTO OIS,
48 [TpyHIMI CyNeprno3uLUY IIEKTPUIECKUX butmmorexa TIOK
. ; https://m.edsoo.ru/ff0c6df2
nosied. JInHUYM HANPsHKEHHOCTH
49 PaboTa cuit 2JIeKTpOCTaTUYECKOTO TTOJIA. bubmoreka [JOK

ITorennman. Pa3zHocTh IOTEHIIMAIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6938
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HpOBOI{HI/IKI/I " OUSJICKTPUKU B

50 ANIEKTPOCTATUYECKOM T10JIC butmmorexa TIOK
JIEKTPOCTATHY M TIOJI€.
p https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IpOHULIAEMOCTh
bu6moreka [JOK
51 Onexkrpoémkocth. KoHgeHncaro
P P https://m.edsoo.ru/ff0c7126

59 DNEeKTPOEMKOCTD MIIIOCKOT0 KOHIEH caTopa. bubmuorexa [JOK

OHeprus 3apsLKEHHOT0 KOHIeHcaTopa https://m.edsoo.ru/ff0c72c0
http :// school - collection . edu
JlabGopaTopHas pabora "M3mepenue P
53 . " . Tu / - equHAS KOJUIEKIMS
AIIEKTPOEMKOCTH KOHJIeHCATOpa
P P HOPoB
ITpuHun gelicTBUSA U IpUMEHEHH E .
P P http :// school - collection . edu
KOHJICHCAaTOPOB, KOMMPOBAIBHOTO arapara,
54 N . fU / - envHAas KOJUIEKIIMSA
CTPYHHOTO IPUHTEPA. DIEKTPOCTATUYECKAS 11OPo
B
3amuTa. 3a3eMJIeHHE JIEKTPOIpHOOPOB
DISKTPUICCKUM TOK, YCIIOBHUS €r0 )
P Y . http :// school - collection . edu
cymiectBoBanus. [loctosuubiid Tok. Cuina

55 . fu/ - equHas KOJJIEKIUS
toka. Hanpsokenne. ConpotusiieHne. 3aK0H 1OP

OB
Oma 11 yyacTka 1enu
[TocnenoBarenbHOE, TapaieaIbHOE,

56 CMEILIAHHOE COEIMHEHU € TPOBOJHUKOB. bubmuorexa [JOK
JlaGoparopHas paborta «/3yuenune https://m.edsoo.ru/ffoc7410
CMEIIAHHOT O COEUHEHHUS PE3UCTOPOBY

57 PaboTta 1 MOIIHOCTH 3NIEKTPHUUECKOT0 TOKA. bu6motexa [IOK
3akoH [xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akoH OMa /1715 MOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe

bu6moreka [JOK
58 3ambikanue. JlabopatopHas pabora

«H3mepenne DJ1C ncTouHmKa ToKa M €ro
BHYTPEHHETO COIIPOTUBIICHUSD

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DJIeKTpOHHAsl IPOBOAUMOCTh TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTHBIICHHUS

59 bubmoreka IJOK
METaJIJIOB OT TEMIIEPaTyPHI.
CBepXIpoBOJIUMOCTh
DIIeKTpUUECKUH TOK B Bakyyme. CBOMCTBa
60 P vy bubmuoreka [JOK
ANEKTPOHHBIX MTyYKOB
[TonympoBOTHUKH, KX COOCTBEHHAS U
61 mpuMecHast IpoBoauMocTs. CBOMCTBA n- bubmiorexa I[OK
P POBOAL ' P https://m.edsoo.ru/ff0c84ae
nepexona. [lomynpoBoaHUKOBBIE TPUOOPHI
DIEKTPUYCCKUN TOK B paCTBOpax U
62 pacriaBax 3JeKTPOJIUTOB. bu6moreka [JOK
DNIEKTPOIUTUYECKAS U CCOLIUAITHS. https://m.edsoo.ru/ff0c82ba
DneKTpoun3
DJIEKTPUYECKUH TOK B ras3ax.
. . bubmorexa [JOK
63 CaMOCTOATEIBLHBIA U HECAMOCTOSITENLHBIK
https://m.edsoo.ru/ff0c84ae
paspsia. Momuus. [1nazma
DnexTpuuecKre IpudOphl U YCTPOHCTBA U
64 HUX II aiTquCIcoelr)I I/Il\feHeHZIeTI;T aBIIa bubmiorexa I[OK
p p P https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30IacHOCTH
bubmioreka [IOK
65 O0o0mammuil ypok «DIEKTPOINHAMUKA
HAroTHH yb poA https://m.edsoo.ru/ff0c88be
KonTpomnbsHas pabora mmo reme
66 «nekTpoctatuka. [locTosHHBIN bu6motexa [IOK
AIEKTPUYECKU TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBHblii ypok. KontponbHas pabota no bu6muotexa LIOK
Teme "DnekTpoauHamMuka” https://m.edsoo.ru/ff0c8c56
68 PesepBHbIii ypok. O600maronmii ypok mo bu6mmoreka LIOK



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
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TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KoanuecTBo 4acoB

JIeKTPOHHBIEe HU(pPOBbIE

Ne i/t Tema ypoka
Bcero oOpa3oBaresibHbIE PeCypPChl
[TocTostHHBIE MATHUTHI U X
1 B3aumMojiericTBue. MarHutHoe nojue. Bekrop 1 bubmuorexa [JOK
MarHUTHOW MHAYKIUU. JINHUM MarHUTHON https://m.edsoo.ru/ff0c9778
WHIYKIIAA
MarHuTtHoOe 1oJie TPOBOJIHUKA C TOKOM.
2 OmneiT Dpcrena. Bzaumoneiicreue 1 bubmorexa LHOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlabopaTopnas pabora «3yueHue 1 bubmorexa [JOK
MarHUTHOTO IOJI KATYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME MAarHUTHOIO MOJIsl HA TPOBOJHUK
4 ¢ TokoM. Cuna Amrepa. JlabopaTopHas 1 bubmoteka IJOK
pabota «MccnenoBanue aeicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHUTa Ha PaMKy C TOKOM»
JleficTBHE MarHUTHOI'O I10JIS Ha
5 IBIKYIIYIOCS 3apshKEeHHYIO yactuny. Cruna 1 bubmorexa HOK
Yy p Y v https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabota cunsl Jlopenua
DnexTpomMaruuTHas HHAyKIus. [loTok
BEKTOpa MarHuTHou uHaykuuu. 3JC
6 P Ay A . 1 bu6moreka [JOK
WHAYKIHU. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Oapanges
7 JlabopaTopHas pabora «ccnenoBanue 1 bubmorexa [JOK
SIBJICHUSI 3JIEKTPOMArHUTHON MHTyKIIUN https://m.edsoo.ru/ff0cal50
3 NHayKTUBHOCTD. SIBIEHNE CAMOUHIYKIIMH. 1 bu6mmoreka LIOK

O/1C caMOMHIYKIIMU. DHEPrusi MAarHUTHOT'O

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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IOJIA KaTYHIKH C TOKOM. 9H€KTpOM3rHHTHO€
II0JIC

TexHnuecKkne yCTpouCTBa U X
IIPUMEHEHHUE: TOCTOSTHHBIE MAarHUTHI,

9 AJIEKTPOMArHUTHI, 3JEKTPOIBUTATENb, bubmorexa [JOK
YCKOPHUTEJN 3JIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS MTeYb
10 O6o0maromuiit ypok «MaraHuTHoe mouie. bubmuorexa [JOK
DneKTpOMarHuTHAsT HHIYKIIHS https://m.edsoo.ru/ff0cab82
11 KonTponbHas pabora 1o Teme «MarautHoe bubmoreka [JOK
nosie. DJEeKTPOMarHUTHAsI UH LY KITUSD» https://m.edsoo.ru/ff0cad58
CB0OOOIHBIE MEXaHUYECKHE KOJICOaHMUS.
12 ["apmonunueckue konedanus. Y paBHeHHE bu6muotexa LIOK
rapMoHHUYecKux konebanuil. [IpeBpamienue https://m.edsoo.ru/ffOcaf06
SHEPrUuu
JlaGopaTopHas padora «lccnenoBanue
3aBUCUMOCTH MEPHOJIa MaJIbIX KOJIeOaHNH
13 P bu6moreka [JOK
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»
Konebatenpupid koHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
14 WJIeaIbHOM K0JIeOATEIbHOM KOHTYPE bubmorexa IIOK
Type. https://m.edsoo.ru/ff0ch820
AHanorus MeXJy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSAMHU
®opmyna Tomcona. 3aKOH COXpaHEHUS
15 SHEPrUHU B UJICATHHOM KOJIEOATEITbHOM buGmorera IIOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYpE
bu6moreka [JOK
16 [IpencraBienne 0 3aTyXarHXx

https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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KoseOaHusIX. BoIHYK/I€HHbIE MEXaHUYECKU e
koneOanus. Pe3onanc. BeiHyK1eHHbIE
AJIEKTPOMAarHUTHBIC KOJIeOaHUs

ITepemennpId TOK. CUHYCOUTATIbHBIN
IIepeMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO

bu6moreka [JOK

17 TOKa. AMIUIUTYTHOE U IEUCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3Ha4YeHHEe CUJIBl TOKA U HAIPSK CHUS
18 Tpancpopmarop. IIponsBoacTso, nepeaaua
U NIOTpeOIEHN € IIEKTPUUECKON IHEPTUU
YCTpoiCTBO M MPAaKTUYECKOE IPUMEHEHU e
19 AIIEKTPUUECKOr0 3BOHKA, TeHepaTopa bubmmorexa TIOK
. https://m.edsoo.ru/ff0cc324
MEepPEMEHHOr 0 TOKA, IMHUH 3JIeKTporiepenay
DKOJOrM4eCKUe PUCKU MPH IPOU3BO/ICTBE
20 anekTposHepruu. KynpTypa nucnosiab3oBaHus
AJIEKTPOIHEPTUU B TOBCEHEBHOU KU3HU
MexaHndeckue BOJIHbI, YCIOBHUS
21 pacnpoctpanenus. [lepuon. CkopocTth bubmorexa [{OK
pacnpoCTpaHEHUsI U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Toriepeunblie ¥ TPOAOIBHBIE BOJIHBI
99 3ByK. CkopocTh 3ByKa. [ pOMKOCTB 3ByKa. bubmoreka [IOK
Bricora Tona. Tem0p 3Byka https://m.edsoo.ru/ff0cccOc
93 DJeKTpOMarHUTHbIE BOJHBI, X CBOMCTBA U bu6motexa LIOK
ckopocTb. llIkana saeKkTpoMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHLUIIBI paiMOCBSA3H U TEJIEBUICHUS.
PazButne cpencts cBsa3u. Paguonokanus
95 KonTpomnbHas padora «Konebanus u bubmorexa [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
26 [IpssmonmHeWHOe pacnpocTpaHEeHNe CBETa B bu6mmotexa [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

OIHOPOAHOM cpene. ToueuHbIil UCTOUHUK
ceeta. JIyu cBeta

https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS

bu6moreka [JOK

27 cseta. [TocTpoenne n306paxxeHUH B
P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaiie
[Ipenomnenue ceeta. [lonHoe BHyTpeHHEE
28 OTp axenue. [IpenenbHbId yrou H}(I)nljioro butamorexa [IOK
P - Pl - https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTpaKEHUs

29 JlabopaTopHas pabora «M3mepeHue bubmoreka [IOK
MOKAa3aTeNs MPeIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunsel. [TocTpoenue n3o00pasxeHul B JIMH3E.

30 dopmya TOHKOW JTMH3bL. YBEIHYCHUE butamorexa TIOK

pMy ' https://m.edsoo.ru/ffOcddle
JIMH3BI

31 JlabopaTopnas padora «lccnenoBanue
CBOICTB N300 pa)KEHUI B IMH3AX)

Hucnepcus cseta. CoxHbIH cocTaB 0eiaoro

32 ceta. LIBer. JlabopaTopHnas pabora
«Habmoienue nucnepcun cBeTa»

33 Wutepdepennns creta. Judppakuus ceera. bubmotexa LIOK
Hudpakunonnas peméTka https://m.edsoo.ru/ff0ced22
ITonepeuyHOCTh CBETOBBIX BOJIH. bu6mmoreka [IOK

34
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e

35 OnTHyeckue NpuOOphI U yCTPOICTBA U
YCIIOBUS KX O€30MaCHOT0 MPUMEHEHUS
I'paHuIIBI IPUMEHUMOCTH KJIACCUY €CKOH

36 MexaHuku. [locTynaTel cienuanbHOU butmmorexa TIOK

' 4 https://m.edsoo.ru/ffocf862
TEOPUH OTHOCUTEIILHOCTH
37 OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. bubmorexa [{OK



https://m.edsoo.ru/ff0cd350
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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

33MCI[J'ICHPI€ BPEMCHU U COKpAIICHUEC AJIMHBL

https://m.edsoo.ru/ffOcfa4?2

DHeprust U UMITYJIbC PENIATUBUCTCKON

bubmmoreka IJOK

38 gacTtuilbl. CBSI3b MAacChl C JHEPTUCH U https:/m.edsoo.ru/ffocfc68
HUMITYJIbCOM. DHEPTHUs TOKOS
39 KonrtponsHas padora «Ontrka. OCHOBBI bubmorexa [JOK
CIEUHUATBHON TEOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Popmymna [lnanka. DHeprus u bubmoreka [IOK
UMITYJIbC OoTOHA https://m.edsoo.ru/ffOcfe16
41 OTtkpeiTHE U HccienoBanue GoTodpdexra. bubmuorexa [JOK
Omnpitel A. I'. Ctonerosa https://m.edsoo.ru/ffOcffc4
3akonbl poTodrddexra. YpaBHeHHE
42 SH“HmTeI(/ilea ,Z[J'Iq})l(b(i)OTOB(b;eKTa. «KpacHas bubmorexa [JOK
https://m.edsoo.ru/ff0d015e
rpanuna» ¢porodddexra
43 JaBnenue ceera. OnbiTel I1. H. JleGenena. bu6moreka [JOK
XUMHUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckre yCTpoUCTBa U IIPAKTUYECKOE
44 npuMeHeHue: GpoToanemMeHT, (oToNaATIUK,
COJIHEYHasl OaTapest, CBETOUOT
45 Pemenune 3amad mo TemMe «JI€MEHTBI bu6moreka [JOK
KBAHTOBOMW OITHKH» https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIBITE
46 Pesepdopnaa mo paccesHuIo o-4acTwil. butamorexa [IOK
https://m.edsoo.ru/ff0d091a
[TnanerapHas MojeNb aTOMa
bu6mmoreka [JOK
47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuyenue u noriomuieare GOTOHOB IpU Bu6morexa LIOK
48 Mepexo/ie aToMa € OJIHOI'O YPOBHSI SHEPTUH

Ha Ipyro. Bunasl ciekTpoB

https://m.edsoo.ru/ff0dOafa
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49

Bonnosrie cBorcTBa yacTull. BonHE! ne
Bpouns. KopnyckynsipHO-BOJHOBOW
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE
U3JIy4EHUE

bu6moreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIuOAKTUBHOCTH. OTIBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaguoOaKTUBHOIO U3JTyYCHUS

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

51

CaomucTBa anba-, 6era-, raMMa-u3J1ydeHus.
BnusiHue panroakTUBHOCTH Ha )KUBBIE
OpPraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA. 30TOIBI.
Aunba-pacnaj. DICKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmnaj. ['amma-
U3JIy4yeHue

bu6moreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3M HYKJIOHOB B sJipe. SnepHbie
peakiuu. Snepusid peaktop. [Ipobiaemsl,
MIEPCIIEKTUBBI, IKOJIOIMYECKUE aCIEKThI
AJIEPHOU DHEPIreTUKHU

bu6moreka [JOK
https://m.edsoo.ru/ff0d 1356

54

DneMeHTapHble YacTUIlbl. OTKpbITHE
mo3uTpoHa. MeTo bl HaOJItOICHHS U
perucTpanyu 3JIeMEeHTapHbIX YaCTHII.
Kpyraslii cton «®yHaamMeHTanibHbIE
B3aUMOJICUCTBHS. EMMHCTBO (hr3mueckon’
KapTUHBI MUPAY

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0r0 HeGa. Co3Besaus, sipkue
3BE3/1bI, JIAHEThI, X BUAUMOE JIBUXKCHUE.
ConeyHas cucreMa

56

Connue. ConmHeyHasi akTUBHOCTb. VI CTOUHMK
sHepruu CoJHIa U 3BE3]]



https://m.edsoo.ru/ff0d0ca8
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S7

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3B€E3 bl INIABHOU MOCIEN0BATEILHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEACTABIICHUS O IPOUCXO0XKIEHUN U
sBomonu CoJHIa U 3BE3]1

58

Mineunsid I1yTe — Hama ["anaktuka.
[Tonoxenue u nemxenne ConHua B
lanaktuke. ['anaktuku. Y€pHbie ObIPHI B
AIpax TAIAKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonsuioro B3peiBa. PenukroBoe usnydenue.
MeraranakTuka

60

Hepemennsie mpobieMbl aCTpPOHOMUU

61

KonTponbHas pabora «ImeMeHThI
aCTPOHOMHH U aCTPODUZUKH

62

O6o6maromuit ypok. Ponb pusuku u
ACTPOHOMMH B DKOHOMHYECKOH,
TEXHOJOTUYECKOH, COITUATBLHON U
ITHYECKON chepax AeATEITBPHOCTH YEIOBEKa

63

O6o0matomuii ypok. Pois u mecto puzuku
1 aCTPOHOMMH B COBPEMEHHOW Hay4YHOU
KapTUHE MUpa

64

O6o6maromuii ypok. Ponb ¢pusnueckoii
TEOpUU B POPMHUPOBAHUU MPEIICTABICHHUH O
($u3HYECKOi KapTUHE MHUpa

65

O6o0maromuii ypok. Mecro ¢puznueckon
KapTUHBI MHpa B O0LIEM pSAAY COBPEMEHHBIX
CCTCCTBCHHO-HAY4YHBIX Hpe)ICTaBJ'IeHI/Iﬁ (6]




npupoje
66 PezepBHbIil ypok. MarHuTHoe moJe. 1
DOneKTpoMarHuTHas HHAYKIHS
67 PezepBubiii ypok. Ontuka. OCHOBBI 1
CIELUAJILHOW TEOPUU OTHOCUTEIBHOCTU
68 Pesepnbiit ypok. KBanToBast gpusuka. 1 bu6mmoreka [IOK
DIIEeMEHTHI ACTPOHOMHH B aCTPODUZHKHU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 kmace/ KacesnoB B.A., O011ecTBO ¢ OrpaHUYeHHOM
oTBeTCTBEHHOCTHIO «/IPODAY; Akimoneproe obmiecTBo «M3matenscTBo
«ITpocsemienue»

» ®usuka, 11 kmace/ Kacbsino B.A., O6111eCTBO ¢ OrpaHUYEHHOM
oTBeTCTBEHHOCTHIO «[PODAY; AxiimonepHoe ooiiecTBo «M3natenscTBo

«IIpocsemenune»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
[Iporpamma kypca ¢pusuku nis 10—11 kimacco. bazoBbiii ypoBeHs (aBTop B.
A. KacbsHOB)

YMK «®Pwu3suka. 10 kimacc. ba3oBelil ypoBEHb»

1. ®usuka. 10 knacc. ba3zoBbiii ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxenuem (aBtop B. A. KacksiHOB).

2. ®usuka. 10 kmacc. bazoBerit ypoBeHs. MeTonuueckoe mocodue (aBTop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. bazoBeiit ypoBeHb. TeTpaas ist 1abopaTOPHBIX
pa6ot (aBTopsl B. A. Kaceanos, B. A. KopoBun).

4. ®uznka. 10—11 kmnaccel. ba3zoBeiil ypoBeHb. KOMIUIEKT TETpaaeit A

KOHTPOJBHBIX paboT (aBTop B. A. KacbsiHOB)



5. @uzuka. 10 knacce. lunaktuueckre KapToukr-3a1anus (aBTopsl M. A.
VYmakos, K. M. Yiakos).

YMK «®uzuka. 11 knacc. ba3oBblii ypoBEHb)

1. ®usuka. 11 knacc. ba3zoBelil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxenrem (aBtop B. A. KacksiHOB).

2. ®uzuka. 11 kinace. ba3zoBblit ypoBeHb. MeToaudeckoe rnocooue (aBrop B.
A. KacbsaHOB).

3. ®uszuka. 10—11 kmaccel. ba3zoBsiii ypoBeHs. TeTpaap 1 1a0opaTOpHBIX
pab6ort (aBTopsl B. A. KacbksnoB, B. A. KopoBun).

4. ®usuka. 10—11 xmaccsl. bazoBeiil ypoBeHb. KoMIuiekT TeTpaaen ais
KOHTpOJIbHBIX padoT (aBTopel B. A. KacesiHos, 1. B. Urpsiiios).

5. ®uzuka. 11 knacc. [Aunaktuueckue KapTouKku-3aaanus (aBTopsl M. A.

Vmakos, K. M. Yuiakos).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmansHas ceTh paOOTHHKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkore.

3 http://festival.1september.ru/articles/ - pecTuBais negarornyeckux uaeh
«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit ast yauteneit GU3MKH U X YICHHKOB.

5 http://www.physics.ru/ - matepuaisl mo Gusnke.



6 www . ege .edu.ru - uacopmarronsiit moprai EI'D.

7 http :// school - collection . edu . ru / - enunas xomnekius LIOPoB






