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INOACHUTEJIBHAS 3AIINCKA

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

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvatoumxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeIMETHBIM pE3YJIbTaTaM
OoOydeHHMs, a TakXKe YYHUTHIBAET HEOOXOIUMOCTh pPEaM3alMUU MEXIPEIMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4Y€HMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEero
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTanpeIMETHbIC, MPeIMETHBIC (Ha 0a30BOM YpPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cozaepxaHue yueOHoro npeaMera «Dusukay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX NPUPOAbI, BBICTyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBJICHUM, 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, IOJIy4eHHs] HOBBIX MAaTe€pHaliOB C 3aJlaHHBIMU CBOMCTBAMHU M JPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa OOydaromuxcs, B (HOpMHUpPOBAHUE YMEHHM MPUMEHSTH
HAy4YHbII METOJI MO3HAHUS MPHU BBIOJHEHUU UMH Y4E€OHBIX UCCIIEI0BaH M.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MAaTE€pHaN U3 BCEX pas3/iesioB GU3UKH, BKIIOYACT Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pWH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaomoii  nanpasenennocmu. Kypc ¢us3uku —mpeamosiaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMSI, TOCBAIIEHHBIX HKOJIOIMYECKUM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus sBIstOTCA duznueckue Teopun (popMupoBaHue MpeACTaBICHUN O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOLIECCOR).

CucTeMHO-1eATeIbHOCTHBIN MOAXO0N B Kypce (DHM3UKU peaju3yeTcs Mpexkie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme no (uszuke oO0beIUHEHbI B OOIIMH CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO TMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAaHUPOBAaHUS U
ocHallleHuss KabuHera ¢Qusuku. Ilpu >3ToM oOecneuuBaercs OBJIAJCHHE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHHMaHUE YIENSETCS PEHIEHUI0 pPacuy€THBIX M KaueCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fesoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SBIISIIOTCS 3aJlaHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY OO€CIIeUeHUI0 y4yeOHOro mporecca 0a30BbIil ypoBEeHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAyYHOro IuKia. B kaOuHere (U3UMKH JOJKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMTIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaBopatopHoe 00o0pyaOoBaHUE [JIsi YUYEHHMYECKHUX 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 TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUN O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

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

e (QopmupoBanre ymMeHUH OOBACHATH SIBICHHS C  HCIIOJB30BAHHEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B

poliecce U3y4eHusl Kypca PU3NKK Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHme yMEHWUH TPUMEHSATH TEOPETUUYCCKUE 3HAHMS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3anue PU3NYECKOol MOJIEeNH, aIeKBaTHON YCIOBUSIM 3a/1auu;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIQJCHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a M HMHTEpIpeTanuu WHGOopMaluu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

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 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BHIOOD
IPOBEJCHUST JTAOOPATOPHBIX pPabOT W ONBITOB C Y4YETOM HWHIWBHIYATbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®usnka — Hayka o npupone. HaydHble METOABI MO3HAHHS OKPYXKAIOILIErO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple 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.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOrO IBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxxeHue nepeMenieHu U CJI0KEHHNE CKOPOCTEM.

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: CHUIOMETD,
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.

HabGmronenre nBUKEHHS Teja, OpOIIEHHOrO0 MO/ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO ONpPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Teja, OPOIIEHHOTO0 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. Tpetnil 3akoH Hpl0TOHA [1J11 MaTEpUAIBHBIX TOYEK.

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 TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynaTenbHOE U BpalaTeIbHOE JTBUKEHUE a0COTIOTHO TBEPAOTO Tea.

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

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

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
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 MarepualibHOW TOuku. Teopema 00 HU3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHHEM MEXaHMYECKOM JHEPrHMM 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 MEXaHUYECKOW IHEePruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

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

TennoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuna. ['a3oBbie 3akoHbl. ¥YpaBHeHue MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEpMOMETD,
OGapomeTp.

Jlemoncmpayuu

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

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEXMOJIEKYJISIPHOT O
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpPEHHUIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U cTIoco0bI €€ n3MeHeHus1. KomnaecTBo TermnoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

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

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruv B TEIUIOBBIX MamuHax. KoaduuueHT mnose3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

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

W3MeHeHre BHYTPEHHEN YHEPTUH (TeMIepaTypbl) Tejaa IpH TeIionepeaaye.

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. Azpecammnvie cocmoanusn eeuwyecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHnueckue yCTpoWCTBA M MPAKTHUYECKOE NPHUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenuie HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIECTBRA.

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 rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYNEPIIO3ULUNA 3JIEKTPUUYECKUX ToNeH. JIMHUM HanpsHKEHHOCTH 3JIEKTPUUYECKOTO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTh. KoHaeHcaTop. DIIEKTPOEMKOCTh MIOCKOTO KOHAEHCATOpA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLINAMN AEUCTBUSA 3JIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAIN
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

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. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTHBIIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

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

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma 1Jis1 OHOM (3aMKHYTO#) 35ieKTpudeckoi nenu. KopoTkoe 3aMbIKaHue.

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

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

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

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



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

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN U0, TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

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

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne DJIEKTPOABMKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi

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
Y4ETOM CONEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIMH HA OCU KOOPANHAT, CJI0KEHUE BEKTOPOB.

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

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE 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, OApOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIULUOHEP, TEXHOIOTUU
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
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 uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MAarHUTHBIX NOJieH. JIMHUM MarHuTHOM WHAYKIMU. KapTWHAa JMHUKA MarHUTHON
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

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

Cuna Amrepa, €€ MOAY/Ib U HAIIPABJICHHUE.

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

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHA. ODJIEKTPOABMKYIIAs CHJIA WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
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, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O My4YKa 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 JJICKTPOABUKYILEH CUJIbl MHIYKIIMA OT CKOPOCTHU MU3MEHEHUSA
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JICKTPOMAarHUTHON MHIYKIIHAH.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MareMaTU4eCKUM MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHBIMU  KonieOanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHS
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
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU IPU MPOU3BOJCTBE 3JIEKTpodHEpruu. KymnbTypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

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

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOAaTeIbHOM CHCTEMBbI (NMPYKUHHBIN WIH
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss M JJMHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtauus BektopoB E, B, V B anexkrpomaruutHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

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

[IpuHUMTBI paAUOCBA3U U TENEBUACHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAO0JIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenne cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIO0H H
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
onHopoaHoM cpene. JIyd cBera. ToueuHbI HCTOUHUK CBETA.

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

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'O OTPAXKEHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccenBaronnx JMH3ax. DopMyna TOHKON JTUH3BL. Y BEIUYCHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpakinuoHHas pemeérka. YCIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doroanmapar, MPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKOI, BOJIOKOHHAS
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 MUKpOCKOIIa, TEJIECKOMNa.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuu sxcnepumenm, 1abopamopnule pabomol



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

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CHEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C HEPryuer U UMITYJIbCOM PENSTUBUCTCKON YACTHUIIBI. DHEPTHUs
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. YpaBuenue DitHmrerHa aia dorodrddexra. «KpacHas rpaHuiiay
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. lloctymarel bopa. W3nydenume wu morsonieHue
(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 yCTpOWCTBA U IIPAKTUYECKOE IIPUMEHEHME: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTrO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JIydeHHE. 3aKOH PaJMuOaKTUBHOIO 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.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil 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).

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 MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



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

Mueunsiii Ilyte — Hama ["amaktuka. [lonoxxenume u nBuxenue ConHIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

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

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Hab6monenus B Teneckon JIynsl, mianer, Miieunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHUHE MHUpPA, POIb (HU3NYECKON TEOPUH
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEPIKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MATEMATHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
TEOpHsi, HAOMIOACHNE, YKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTApHBIX (PYHKIMM, NpPU3HAKU TMOAO0OUSI TPEYroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaJms.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, MPE/ICKa3aHUe 3eMJICTPSACESHU.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

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 CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIE 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 OTHOIIIEHUE K MUPY, BKJIFOUAsl 3CTETUKY HAYYHOTO TBOPUECTBA,
OpUCYIIEro (PU3NYECKOU 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 IJIaHbI;

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

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HaHUE TJI00aTbHOIrO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

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

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PUBHKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

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

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
u3ydyeHuss  (U3MKU  OCYIIECTBIATh  NPOEKTHYIO U HUCCIEI0BATEIIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LN JEATEIBHOCTH, 3a7aBaTh IIAPaMETPbl W KPUTEPUU HX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JAESATENBHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEILICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMUHOJOTMEN, KIIOUEBBIMU MOHATUAMHU W METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 0o0jactu (pU3MKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY HOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IJaHUN YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJTM3MPOBATh TOJYYEHHbIE B XOJE pEHICHUS 3aJauyd pe3yJbTaThl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

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

JlaBaTh OILEHKY HOBBIM CUTYAllUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUCOHBIX IPEIMETOB,

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

CTaBHUTbH MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEeJICTaBIICHUS;

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 ©  ITUYECKUX 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.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBHA:
OCYILECTBJISITh OOIIEHUE Ha YPOKaxX (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;

IMOHUMAaTh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M WHJMBUIYaIbHOU
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 JECUCTBUSA IO €€ IOCTUKEHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU pabOThI;

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

MpeiaraTb HOBBIE TMPOEKThI, OLEHWBATH HJAECU C MO3UIMA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

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

PeryiasiTuBHbIC YHUBepPcaIbHbIe Y4eOHbIE 1eilCTBUSA
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MMO3HABATEIbHYIO NIEATEIbHOCTh B 00JIACTH
(GU3MKM W acCTPOHOMHH, BBISABIATH NPOOJEMBbI, CTaBUTb MU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3aJ1a4, TJIaH BBITIOJHEHUS MPAKTUYECKON paboThl C y4ETOM MMEIOIIMXCS 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;

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

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

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

UCIIOJIb30BaTh MPUEMBI peIIEKCUU JIJIsl OLIEHKH CUTYallMH, BRIOOpa BEPHOIO
peleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HUX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apryMEHTHl APYTHUX TPH aHalM3€ pe3yIbTaToB
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 AMOLIMOHAJIbHBIN UHTEJIEKT, MpeanoararIui
c(OpMUPOBAHHOCTD:

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

CaMOpEryJUPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJIb, YMEHUE IPUHUMATh
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, HHHUIMATUBHOCTb, YMEHHUE JIEHCTBOBaTb HCXOAS M3 CBOMX
BO3MOKHOCTEH;

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

COLMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BHICTPAUBAaTh OTHOLICHUS
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 MpPUMEpPax posib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTWHBI MHUpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa oTcuéra, abCOIOTHO TBEPIOE TEIO,
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, MOJICKYJSPHO-KMHETHUYECKOM TEOpUM CTPOCHMS BEIIECTBA U



ANEKTPOAMHAMUKHN:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBUKEHUE, CBOOOJTHOE TAJCHUE TeJ, JABUKEHUE [0 OKPYXHOCTH, WHEPIHS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEP/BIX Tell, U3MEHEHUE 00bEMA TEJl MPU HarpeBaHUM (OXJIAXKIEHUHU ), TETIJIOBOE
paBHOBECHE, WCIApPEHHWE, KOHJCHCAIWS, TUIABJICHUE, KPUCTALIM3AIMs, KUTICHUE,
BJIQXKHOCTH BO3/1yXa, TOBBIIICHNE JIABJICHUA Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBsI3b MEXKIy TMapaMeTpaMH COCTOSIHMSI Ta3a B HM30MpoIeccax,
AJICKTPU3AITUS TN, B3aUMOICHCTBHUE 3aPsI0B;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCTOJB3Ys (U3MUECKUE BEITUYMHBI:
KOOpJIMHATa, MYyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC TeJla, KWHETUYeCKasi dHEePrusi, MOTCHIIMATbHAS dHEPTHs, MEXaHU4YeCKast
paboTa, MexaHW4YecKass MOIIMHOCTh; TIPH OIKWCAHUM TPABUIHLHO TPAKTOBAThH
(bu3MUecKnil CMBICT HCIHOJIb3YEMbIX BEJIWYMH, UX OOO3HAUYECHHUS] M €IUHULIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYUHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpPeIHsS
KMHETHYECKasi HEPIrHUsl XaOTHUUECKOro JBUKEHUS MOJIEKYJ, CpeJIHEKBaIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KO3(h(OUIIMEHT TIOJIE3HOT'0 JEHCTBUS TEMJIOBOIO JBUTATENs; TPH OMUCAHUU
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
0003HAYEHUSI W EIUHUIIBI, HaxXOAUTh (OPMYNBI, CBS3BIBAIOLIUE JAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUST (TTPOIIECCHI), UCTIONB3YS (PU3MUECKHE BEIMUUHBI: JJICKTPUUECKUA 3aps,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH MOJIS, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYEHWS W CIWHUIIBI; yKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIUE
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 DSHEPIruH, 3aKOH COXPaHEHHUS WMITYyJIhbCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0TCuéTa, MOJEKYJISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KHHETUYCCKON SHEPTHH TETUIOBOTO JABMKCHHUS MOJIEKYI C
aOCOIOTHOM TeMIlepaTypoil, MEePBbI 3aKOH TEPMOJIMHAMHKH, 3aKOH COXpPaHCHUS
AJIEKTpUYECKOro 3apsiaa, 3akoH KymoHa, mpu 3TOM pasznuyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC€ TPUHLMUIBI JEHCTBUS MAalIUH, MPUOOPOB U
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 MpoOJIeMy/3amady W TUIOTE3y y4eOHOro HSKCIIEpUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOrO OO0OpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
9TOM BBIOMpaTh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M HCIOJIb30BaTh H3BECTHHIC
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 TAaOJIUIL U TpaUKOB, JAeNaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
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, MPOBOAUTH Pacu€Thl U OIEHWBATH PEATHLHOCTH
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  3aJad  COBPEMCHHBIE
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 BKJIaZa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOM >XU3HU
JUTsE o0ecrieueHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
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
IUTAHUPOBATh AEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, a€KBATHO 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 IpUMEpax pojib U MecTo (pu3uku B (HOpMHUpPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW NESATEIIbHOCTH JIOJEN, LEITOCTHOCTh U €IMHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl NPUMEHEHHS] H3YyYCHHBIX (U3NYECKUX 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 AJICKTPOJAMHAMHUKYU U KBAHTOBOW (PM3UKU: AJIEKTPUUECKasl MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSMOJIMHEMHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAXKEHHUE, IPEIOMIICHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHENYAaToOro CIIEKTpa aroMa BOAOpPOAA, €CTECTBEHHAas M HCKYCCTBEHHAs
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  pa3MYHBIX  Cpel) U
ANIEKTPOMATHUTHBIC SIBICHUS (IIPOLECCHI), HCIONB3YAd (U3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUH 3apsifl, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
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 KoueOaTeabHOM KOHTYpe, 3apsii M CHiIa TOKa B IpOILEcce
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 JAaHHYIO (U3MUECKYI0 BEIUYMHY C JPYTHMMH
BEJIMYMHAMMU;

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



4acToTa CBETa, SHEPrus U UMIMYJbC (OTOHA, IEPHUOJ] MoTypacnaaa, YHEPTUs CBS3H
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,

aHAIM3UPOBATh (PU3UYECKUE TPOIIECCHl W SBICHUS, UCIIONb3ysd (PU3NUYECKHE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalIeIbHOTO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHEHUWE ODHHIITEHHA i1 Porodddekra,
3aKOH COXPaHEHHsI 3HEPruH, 3aKOH COXPAaHEHUsS HMIYJbCa, 3aKOH COXPaHEHHUS
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
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)KCHHE, CO3/1aBAEMOE€ IJIOCKUM 3€pKajioM,
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 MPEIOKEHHOTO OO0OpYIOBaHUS, TPOBOAUTH OIBIT U
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 (PU3UYECKUX BEJIMYUH C HCIOJIb30BaHUEM
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 0E30MacHOr0 TPyAa MPU MPOBEACHUU HCCIEAOBAHUM 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 MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3aJauu
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACNATh (PU3MUYECKHE BETUYUHBI U (POPMYIIbI,



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

pelIaTh KAYEeCTBEHHBIE 33J]a4M: BHICTPAUBATh JOTMYECKH HEMPOTHUBOPEUNBYIO
LENOYKY PAacCYXICHHMI C ONOpOM Ha W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/CcTaBleHUsl y4eOHOM M Hay4yHO-TIOMYJISIPHOW MH(POpPMALMHU, MMOTYYCHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOIYydaeMyi0 HHPOPMAIIHIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3iuyarh YCIOBHUS MX O€30MacCHOTO MCIOJIb30BaHUS B TOBCEAHEBHOM
KU3HH;

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

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
Ul obecnieueHus: 0€30MacHOCTH MpU 0OpalIEHUU ¢ MPUOOpaMu 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, PAMOHATBLHO pPacOpelensTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PELUICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

HanmeHnoBaHue pa3aesioB U TeM

KoaunuecTBo uacos

DJIeKTPOHHBIE (LM (] pPOBHIE)

Ne i/ Konrpoasbnbie | IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTeIbHbIE PeCYPChI
padoThI padoThI
Paznen 1. DU3UKA U METO/Ibl HAYUHOT O ITIO3HAHUA
1.1 ®u3uKa U METOIbl HAYYHOI' O MTO3HAHUSA 2 https://m.edsoo.ru/U9A7W1K5E
Htoro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematnka https://m.edso0.ru/BOC4C7J3K
2.2 JlnHamuKa https://m.eds00.ru/O8D5S0P60O
2.3 3aKOHbI COXpaHEHUSI B MEXaHUKE 1 1 https://m.edsoo.ru/N7L60O5UOR
Wroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UNKA U TEPMOINHAMUKA
o i -
3.1 CHOBBT MOTCRYAPHOTHHETHACCRON 9 1 https://m.edsoo.ru/N507Q8C1J
TCOPHH
3.2 OCHOBBI TEpPMOAMHAMUKH 10 1 https://m.edsoo.ru/Y3X3B8H1R
A .
3.3 FPErETHbIS CORTOREEM Befiectia 5 https://m.edsoo.ru/H5YOY6UON
da3oBbIe Mepexobl
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpocTaTUKa 10 1 1 https://m.edso00.ru/L6V2T3WAD
II i i .T
42 OCTOTHHBIH SICKTPHACCICHI TOK. T OIH 12 1 1 https://m.eds00.rw/D1PODSNOV

B pa3IM4HBIX Cpeaax



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Uroro no pazneny

22

Pe3epBHOE Bpems

https://m.edso0.ru/POC60O5EGS

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/P0C6O5E6S

11 KUIACC

KosuyecrBo yacos
HanmeHoBaHue pa3aesioB U TeM JiIeKTPOHHbIE (LU POBbIE)
Ne i/m Kourposbubie | IlpakTuyeckue
NMPOrpaMMbIl Bcero o0pa3oBaTeJIbHbIE PeCypChl
padoTHhI padoThI
Paznen 1. JIEKTPOJIUHAMMUKA
M )
1.1 ATHITTHOE HOJE. HICKIpOMAT A 11 1 3 https://m.edsoo.ru/L8V7X2H6F
UHAYKIUS
Hroro mo pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CRATIABCHHE 1 SHCKIPOMATHITIERIC 9 1 https://m.edso0.ru/POC100X1V
KoseOaHus
M
2.2 CRAMHTCCIHE 1 SHCKIPOMATHITHAE 5 1 https://m.eds00.r/O8F2MBKBY
BOJTHBI
2.3 OnTHka 10 3 https://m.edsoo.ru/R5L9SONSW
Hroro no pasaeny 24

Pazgen 3. OCHOBBI CIIEHNUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

OcCHOBBI crienuagbHON TEOPUU

3.1 4 1 https://m.edso00.ru/Q3T7Z8R1R
OTHOCUTCIIBHOCTHU
Uroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
4.1 DeMeHThI KBAHTOBOM O TUKHU 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 Crpoenue aroma 4 https://m.edso00.ru/X1G1M9Q3lI
4.3 ATOMHOE A11pO 5 https://m.edsoo.ru/D8Y6E8T4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Uroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMHH U aCTPO(UUKH 7 https://m.edsoo.ru/W2W3W2Y5C
Wroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0maromee MOBTOpeHNE 4 https://m.edso0.ru/G4V7A6TAL
Hroro no pazgeny 4
Pe3epBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KonTposbHbie
padoThI

IIpakTHueckue
padoThI

Jara
H3Y4YeHUd

DJIeKTPOHHBIEe NG poBbIE
oOpa3oBaTe/bHbIC peCypchl

®dunsznka — HayKa O IPUPOJIE.
HayuHble meTozabl Mo3HaAHUS
OKpY’KaloIlero Mupa

https://m.edsoo.ru/E217J5M0Q

Ponb 1 MecTo ¢pusuku B
(hOpMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUPa, B
MPaKTUUYECKON JIESTEIIbHOCTH
Jroien

https://m.edsoo0.ru/M9G2U7G3Y

Mexannueckoe IBMKEHHE.
OTHOCHTENHFHOCTh MEXaHUYECKOTO
nBwxeHus. [lepemenienue,
CKOpPOCTb, YCKOpPEHHUE

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMEpHOE NPAMOIMHENHOE
JIBUJKECHUE

https://m.edsoo.ru/T1K7L3W6W

PaBHOYyCKOpeHHOE
NPSIMOJUHEWHOE IBUKEHHE

https://m.edsoo.ru/P1K4R5T8E

CBobosnHoOe naseHue. Y cKopeHue
CBOOO/IHOr O MaieHus

https://m.edso0.ru/D8Y00Q3J8C

Kpuponuneitnoe qBHXEHHE.
JIBr>xeHne MaTeprabHON TOYKHU
10 OKPY>KHOCTH

https://m.edso0.ru/L200X7X5R

HpI/IHI_II/IH OTHOCHUTCJIIbHOCTH

https://m.edsoo.ru/E2T5A6R2R



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R

lNaymnes. MaepunanbHbie
cucTeMbl oTcueTa. [lepBblil 3ak0oH
Hprorona

Macca tena. Cuna. [Tpunuun
cynepno3uuuu cui. Bropou 3akon
HeroTona anst MmaTepuansHOW
TOYKHU

https://m.edso00.ru/C6Y314T90

10

Tperun 3akoH HproToHa s
MaTepUAIIbHBIX TOUEK

https://m.edsoo.ru/F3L2E1N8S8O

11

3aKOH BCEMUPHOI'O TSATOTEHHUS.
Cuna tsoxectu. [lepBas
KOCMHYECKas CKOPOCTh

https://m.edsoo.ru/Y7V6A9I0U

12

Cuna ynpyrocru. 3akoH ['yka. Bec
Tena

https://m.edso00.ru/S107Y6Z240

13

Cuna tpenus. Koadphunuent
Tpenus. Cuia COnpoTHBICHUS MTPU
JBYDKSHHUH TeNa B )KUJIKOCTH WIIN
rase

https://m.edso0.ru/0O713Z705R

14

[TocTtynarenbHOE U BpalaTeabHOE
JBIDKEHUE a0 COIIOTHO TBEPAOTO
Tena. Moment cuinl. I1neuo cumbl.
VYcnoBust paBHOBECHUS TBEPAOrO
Tena

https://m.edsoo.ru/F7P3NOX1K

15

Nmnynsc MaTepuanbHON TOUYKH,
CHUCTEMBbI MaTepUAJIbHBIX TOUEK.
Nmnynbce cuiibl. 3aKoH
COXpaHEHHs! UMITyJIbCa.
PeaktuBHOE 1BUXkEHUE

https://m.edsoo.ru/H5D7TOB4E



https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E

16

PaGoTa 1 MOIIIHOCTB CHJIBI.
Kunernueckas sHeprus
MaTtepuanbHON Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW
SHEPrUH

https://m.edsoo.ru/P1V3K5W1P

17

[ToTennmanpHas YSHEPTHUSL.
[ToTennmanbpHast JHEPTUS YIPYTO
nepOpMUPOBAHHOH MPY>KUHBI.
[loreHunanbHas 3HEprus Tena
BOJIM3H MMOBEPXHOCTU 3eMITH

https://m.edsoo.ru/W8A7F7M5D

18

[TorennuanbHbIC U
HEMOTeHIIUaNbHbIC CUIbI. CBs3b
paboOThl HEMOTEHIIUATBLHBIX CUJI C
W3MECHECHHEM MEXaHUYECKON
SHEPrUH CUCTEMBI TeJl. 3aKOH
COXPaHEHUSI MEXaHUUYECKOU
SHEPrUuun

https://m.edso00.ru/Z607T1Y0OW

19

JlabopaTopHas pabora
«HccnenoBanue cBsI3U pabOTHI
CHJIBI C U3BMCHECHUEM
MEXaHUYECKOW PHEPruu Teja Ha
pUMepe pacTsHKEHHsI PE3HHOBOTO
KTyTay

https://m.edsoo.ru/USK5R2F8U

20

KonrtposnpHas pabota 1o reme
«Kunematuka. Jlunamuka.
3aKOHBI COXPAaHEHUS B MEXaHUKE

https://m.edsoo.ru/T7K9U6POU

21

OCHOBHBIE OJIOKEHUS
MOJIEKYJIIPHO-KUHE€TUY €CKOI
TeOpHUH. bpOyHOBCKOE IBHKEHHE.

https://m.edsoo.ru/W9Y8GEN2B



https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B

Huddysus

22

XapakTep ABUKEHUS U
B3aUMOJICHCTBUS YaCTHUI]
BelecTBa. Monenu cTpoeHus
ra3oB, )KUJIKOCTEN U TBEPIBIX TeJ

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyi. Konnaectso
Bemecrna. [locrosiHHas ABoraapo

https://m.edsoo.ru/X6P9D004R

24

TennoBoe paBHOBECHE.
Temnepartypa u €€ u3MepeHue.
[[Ikamna Temnepatyp Llenbcust

https://m.edso0.ru/SQH7N0C9G

25

Uneanpueni raz 8 MKT.
OcHoBHoOe ypaBHeHHE MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOconroTHas TeMIepaTypa Kak
Mepa cpeaHer KUHETUYECKOU
SHEPIruu ABUKEHUS MOJIEKYJI.
YpaBHenue MeHieneena-
Kuaneiipona

https://m.edso0.ru/T1D8S610W

27

3akon JlaneToHA. ["'a30BBIC 3aKOHBI

https://m.edsoo.ru/0O2B9U2D3K

28

JlaGopartopHas paboTa
«HccnenoBanne 3aBUCUMOCTH
MEX]ly HapaMeTpaMH COCTOSHHS
Pa3peKEHHOT 0 Ta3ay

https://m.edsoo.ru/12K2B2K9B

29

M3omporneccsl B U€aIbHOM rase u
uX rpaduueckoe rnpeacraBaeHue

https://m.edsoo.ru/K6VV3N5R4H

30

BuyTpennsia sneprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
CIOCOOBI €€ U3MEHEHHS.
KonuuecTtBo TeninoTs! U padora.

https://m.edsoo.ru/\VV7E1C7N4Z



https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z

BryTpennss sHeprus
OJIHOATOMHOI'0 U/I€AJIBHOIO rasa

31

Buasl Tennonepenauun

https://m.edsoo.ru/X3N2U0B8H

32

VY enpHas TENI0EMKOCTD
BenecTBa. KoanuecTBo TEmaoTh
npH Teronepenaye. AnuadbaTHbIi
MpoLECC

https://m.edsoo.ru/B6M9Z6E6Z

33

[TepBblit 3aKOH TEPMOJIMHAMUKH U
€ro NpUMEHEHHE K U301 poLieccam

https://m.edsoo.ru/C2W0B8N9B

34

HeoGpaTtumocTs npoiieccoB B
npupone. Bropoii 3akoH
TCPMOANHAMUKHA

https://m.edsoo.ru/Y219P2D8R

35

[Mpunuun aevictBus u KITJ]
TEIIJIOBOM MAaIlIMHBI

https://m.edsoo.ru/M5V2V803K

36

Iuxn Kapuo u ero KIIJ|

https://m.edsoo.ru/POB5H2R70

37

DKojoruyeckue npooieMbl
TETIOAHEPT €TUKH

https://m.edsoo.ru/M9LI9K2T2D

38

O06o0marmui ypok
«MonexynspHast ¢puznuka. OCHOBBI
TEPMOIUHAMUKH

https://m.edso0.ru/J3POM3M8U

39

KonrtponsHas paboTa o teme
«MonexynspHas ¢usnka. OCHOBbBI
TEPMOAMHAMUKI

https://m.edsoo.ru/T5D8B2HSP

40

[Tapoobpa3zoBanue u
KoHJeHcauus. Mcnapenue u
KUIIEHUE

https://m.edsoo.ru/L6P7V0OV5K

41

AOCOII0THAS U OTHOCUTEIbHAS
BJIA’)KHOCTH BO3JyXa.

https://m.edso00.ru/0O0Z1Y4T7V



https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V

Hacepimennsii nap

42

Teepnoe Teno. Kpucramnmaeckue
u amop(HbIe Tena. AHH30TPOIUS
CBOWCTB KpucTauioB. JKuakue
kpuctauibl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/Y110X402N

43

[TnaBiieHue U KpUCTALTU3AIINS.
VYaenpHas TEMIOTA MJIABJICHUS.
Cybmumanust

https://m.edsoo.ru/12D111B7Z

44

ypaBHeHI/Ie TEIIOBOro Oananca

https://m.edsoo.ru/Z1E3H5N9R

45

DJIeKTpU3aLUs TE.
DneKTpru4ecKuu 3apsan. /[Ba Buaa
MEKTPUYECKUX 3aPSI0B

https://m.edsoo.ru/F605VAGTT

46

[IpoBOAHUKY, MUAIIEKTPUKHU U
MOJTYTIPOBOAHUKH. 3aKOH
COXpaHEHHS DIEKTPUUECKOTO
3apsia

https://m.edso0.ru/Y3C60902E

47

B3aunmozencTBue 3apsaa0B. 3aKOH
Kynona. Toueunsd
UIEKTPUY ECKUU 3apsift

https://m.edsoo.ru/C7L3D2A3E

48

Hanpsik€HHOCTD 31€KTPUYECKOTO
nosist. [IpuHnun cynepro3unuun
3JIEKTPUYECKUX ToJieH. JInHum
HANPSIKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

PaGoTa cuit aekTpocTaTHYeCcKoro
noiist. [Torernuan. PasHocts
HOTEHIINATIOB

https://m.edso0.ru/Y3S7V905E

50

HpOBO,Z[HI/IKI/I H JUDJICKTPUKHU B

https://m.edsoo.ru/\V6B9BIC2F



https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F

EKTPOCTATUYECKOM TI0JIE.
Jusnektpudeckas
MIPOHULIAEMOCTh

51

OnexkrpoémMkocTs. KonaeHcaTop

https://m.edso00.ru/T954S0D9Z

52

DNEeKTPOEMKOCTh MIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHKEHHOr0 KOHJIEH caTopa

https://m.edsoo.ru/U1P2A6M4T

53

JlabopaTopHas pabora
"N3mepenune 3J1eKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/USA5V5TON

54

[IpuHUMD KelicTBUS U
IIPUMEHEHUE KOHJIEHCAaTOPOB,
KOMMPOBAJIbHOIO anmapara,
CTPYHHOIO IIPUHTEPA.
DJIeKTpOCTaTHUECKas 3alIuTa.
3azemiieHuE 3JIEKTPOIIpUOOpOB

https://m.eds00.ru/Q4G7F3C8X

55

DNEKTPUYECKHUH TOK, yCIOBHSI €T0
cyuiectBoBaHus. [locToIHHBIN
Tok. Cuna Toka. Hanpsixkenue.
Conpotusinenue. 3akoH Oma st
y4dacTKa Lenu

https://m.edsoo.ru/R1D0X4D2D

56

ITocnienoBarenpHOE,
napajieabHOe, CMEIaHHOE
CO€JIMHEHHE MPOBOJTHHUKOB.
JlabopaTopnas pabora «3yueHue
CMEIIaHHOTO COETUH CHUS
PE3UCTOPOBY

0.5

https://m.edsoo.ru/E6M2W7W7S

S7

Pabora u MomHOCTH
AIEKTPUYECKOI'0 TOKA. 3aKOH

https://m.edsoo.ru/FOP117R3B



https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B

[xoynsa-Jlenna

58

3akon OMa ISt MOIHOMI
(3aMKHYTOI1) 21€KTpUUECKOM
uenu. Kopotkoe 3aMblkanue.
JlabopaTopnas pabora
«M3mepenne D/]C ncrounuka
TOKa W €ro BHYTPEHHETO
COIPOTUBIICHUS»

0.5

https://m.edsoo.ru/A3W9HOE7R

59

Pesepsublii ypok. KoHTpoOsBHAA
pabota o Teme
"DOnexkTpoauHamuka" /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edsoo.ru/COP3M7K1P

60

O6o0maromuit ypok
«INEKTPOUHAMHUKAY /
Bcepoccuiickas npoBepouHas
pabora

https://m.edsoo.ru/C1I0M2I3L

61

DneKTpOHHAs NPOBOJUMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTh
COIIPOTUBJICHUSI METAJJIOB OT
TEMIIEPaTypPhI.
CBepXIpoBOJUMOCTb

https://m.edsoo.ru/H7 X1W5B7N

62

DJEKTpUYECKHH TOK B BaKyyMe.
CBoHCTBa 3JEKTPOHHBIX MTYYKOB

https://m.edsoo.ru/M7X2N2F9U

63

IToynpoBoHUKH, X
coOCTBEHHas U MpUMeECcHast
npoBoguMocTs. CBorcrea p—~n-
nepexoja. [lomynpoBogHUKOBBIE
npuOopsI

https://m.edso0.ru/N7T4N7L6C



https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C

64

DIIEKTPUYECKUH TOK B pacTBOpax
U pacIljlaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs
Juccouuanus. JIeKTpoIn3

https://m.edsoo.ru/Z4G7R716D

65

DIIEKTPUYECKUH TOK B rasax.
CaMOCTOATENbHEIN "
HECaMOCTOSATEIbHBIN pa3psil.
Momanus. I1nazma

https://m.edsoo.ru/Z8P8F7F4P

66

DnexTpuyeckue npudopsl u
YCTPOHCTBA U UX IPAKTUYECKOE
npumMeHenue. [IpaBuna TeXHUKU
Oe3zomacHOCTH

https://m.edsoo.ru/N9H213R1S

67

KonTpomnbHas padora 1mo reme
«Onekrpocraruka. [locTossHHbII
3ieKTpudeckuil Tok. Toku B
pa3IMYHBIX CpeIax»

https://m.edsoo.ru/Q3H4L9K6L

68

PesepBHbIii ypok. O6o0marommii
ypok 1o Temam 10 kiacca

https://m.edsoo.ru/C3X1NON1U

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThbI

IIpakTnueckue
padoThI

Jara
H3Y4YeHUd

JJIeKTPOHHBIEe HU(pPoOBbIE
oOpa3oBaTe/bHbIC PeCypchl

ITocTossHHBIC MArHUTHI U UX
B3amMojelcTBre. MarauTHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JINHUA MarHuTHOM
WHIYKIUU

https://m.edsoo.ru/HOU4E7X4E

MarsauTHOE€ 1oJjie TpOBOJAHUKA C
ToKOM. OnbIT DpcTena.
BzaumojeiicTBue NpOBOJHUKOB C
TOKOM

https://m.edsoo.ru/\VV1Z3R3J2]

JlabopaTtopHas pabota «3yueHue
MAarHUTHOTO MOJIA KaTYILIKH C
TOKOM)

https://m.edsoo.ru/H8C7R2H5W

JlercTBHE MarHUTHOTO ITOJIS Ha
IIPOBOJIHUK C TOKOM. Cuita
Awmrepa. Jlaboparopnas pabota
«ccnenoBanue neiicTBUA
MOCTOSTHHOI'O MarHuTa Ha PaMKy C
TOKOM)

https://m.edsoo.ru/EQOL0J1L8U

JleficTBME MarHUTHOrO IOJISI HA
JBUKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenua. Pabora
cuisl Jlopenua

https://m.edsoo.ru/T5SH1A1A7M

DneKTpoMarHuTHast HHAYKIIHS.

https://m.edsoo.ru/T1T5A0DIN



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N

[ToTOK BEKTOpa MArHUTHOM
uraykiuu. 3/1C uHayKIum.
3aKOH 3JEeKTPOMArHUTHOU
nHaykuuu Papanes

JlabopaTopHas pabora
«HccnenoBanue ssBICHUSA
AIIEKTPOMArHUTHON MHITYKITH

https://m.edsoo.ru/ILM70Q5N2H

NuaykTUBHOCTD. SIBIIEHHE
camonHaykuuu. 3C
CaMOMHAYKIMU. DHEprus
MarHUTHOTO MOJIs KaTYLIKU C
TOKOM. DJIEKTPOMAarHuTHOE M0JIe

https://m.edsoo.ru/L8W5I11J1Y

TexHuueckre ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE
MarHUThl, 3J1€KTPOMATHUTHI,
3JEKTPOABUrATEIIb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHIL,
WHAYKIIMOHHAA MeYb

https://m.edsoo.ru/U2F2B202R

10

O6o0matonmit ypok «MarautHoe
nojie. DJIEeKTpOMarHuTHast
WHTyKLUS)

https://m.edsoo.ru/I0B0D4U1D

11

Kontponbshas pabota o reme
«MarauTtHoe mozie.
DneKTpOMarHuTHas UHAYKLUS

https://m.edsoo0.ru/Q9H5NOVET

12

CB0OOOIHbIE MEXaHMYECKHUE
kosnebanus. ['apmoHnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHMil.
[IpeBpaiienrie sHepruu

https://m.edsoo.ru/N2A1A5T60



https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

13

JlabopaTopnas pabora
«HccnenoBanue 3aBUCUMOCTH

Meproia MajablX KonebaHuii rpysa

Ha HUTH OT JJIMHBI HUTU U MAcCChI
rpy3a»

https://m.edsoo.ru/K107Y3KoU

14

KonebaTensHBIM KOHTYD.
CBOOOIHBIEC 2JIEKTPOMATHUTHBIE
KoJieOaHUs B U€aIbHOM
KoJIe0aTeIbHOM KOHTYpE.
AHanorus Mexmy
MEXaHUYECKUMH U
ANIEKTPOMArHUTHBIMHU
KoJIeOaHUSAMU

https://m.edsoo.ru/\V0J3T1IW9H

15

®opmyiia TomcoHa. 3aKoH
COXPaHEHUS YHCPTHH B
HIeaIbHOM KOJe0aTENbHOM
KOHTYpe

https://m.edsoo.ru/H1VV3C8N5E

16

[IpencraBienue o 3aTyXaromux
kosneOanusX. BeIHyXK/ICeHHbBIC
MeEXaHUYeCKHE KOoJaeOaHusl.
Pe3onanc. BeinyxneHHbIe
AJIEKTPOMArHUTHBIE KOJICOaAHUS

https://m.edso0.ru/F1Z4T178V

17

IIepemeHHBIN TOK.
CuHycoMIaIbHBIN IEPEMEHHBIN
TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIIJIMTYTHOE U
JICUCTBYIOLIEE 3HAUEHUE CUJIIbI
TOKa Y HaIPSDKEHUS

https://m.edsoo.ru/C2I15V5L6F

18

Tpauchopmatop. [IpousBoactso,

https://m.edsoo.ru/P8TIP3F5I



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I

nepeaayda u noTpedaeHue
3JIEKTPUYECKON SHEPTUU

19

VY CTpOoHCTBO M MPaKTUYECKOE
MIPUMEHEHUE HIIEKTPUUECKOTrO
3BOHKQ, T€HEPATOpa IePEMEHHOT0
TOKa, JIMHU 2JIeKTponepeaay

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOrMuecKrue pucKu npu
MIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynberypa ncnonbs3oBaHus
3JIEKTPO3HEPTUH B MTOBCETHEBHOU
KHU3HU

https://m.edsoo.ru/Z8K8O3H5K

21

MexaHuueckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKOpOoCTh pacrpoCTpaHEeHUs U
JuinHa BoJHBL. [lonepeunsie u
MPOJIOJIbHBIE BOJIHBI

https://m.edso00.ru/Q1U3Z7T0S

22

3ByK. CKOpPOCTb 3BYKA.
I'pomkocTs 3Byka. Beicora TOHA.
TemOp 3ByKa

https://m.edsoo0.ru/E3S3D6L6J

23

DNEeKTpOMarHUTHBIE BOJIHBI, UX
cBoucTBa U ckopocTh. [kana
3JIEKTPOMAarHUTHBIX BOJIH

https://m.edso00.ru/S3VOL6F1G

24

HpI/IHI_[I/IHBI paI[I/IOCBSI?;I/I nu
TCIICBUACHU . PaSBI/ITI/Ie CpGI[CTB
cBsa3u. Paguosokanus

https://m.edso00.ru/O6J1L.7Z8Z

25

KonTtponbsHas padora «Konebanus
Y BOJIHBI»

https://m.edsoo.ru/B5W7Z4K9G

26

[IpsimonuHeiiHOe

https://m.edsoo.ru/Z7W5T8A7B



https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B

pacnpocTpaHEeHHE CBETA B
OJTHOPOJIHOM cpefie. ToueuHbli
HCTOYHHUK cBeTa. JIyd cBera

27

OtpaxeHue cBeTa. 3aKOHbI
oTpaxeHnus ceera. [Toctpoenue
M300pakeHUH B MIJIOCKOM 3€pKaje

https://m.edsoo.ru/\VV5F9T1B2S

28

IIpenomnenue ceera. [1onHoe
BHYTPECHHEE OTpaKCHHUE.
[IpenesbHBIM yrou MOJIHOTrO
BHYTPEHHET 0 OTPayKEHUs

https://m.edsoo.ru/R7B9T30Q3U

29

JlabopaTopHas pabora
«M3mepenue nokasarens
MPEJIOMIICHHSI CTEKIIa

https://m.edsoo.ru/AAM9R4A8Y

30

JIunzel. [loctpoenue
n300pakeHuii B muH3e. Dopmyna
TOHKOU JIMH3bI. YBEIUYEHHE
JIMH3bI

https://m.edsoo0.ru/F7Y9J100T

31

JlabopaTopHas pabora
«HccrnenoBanue CBOMCTB
U300paKCHUH B JIMH32X)

https://m.edsoo.ru/B2L.40Q4U8J

32

Hucnepcus ceera. CroxXHbII
cocTaB Oemoro cBerta. L[Ber.
JlabopaTopnas pabora
«Habmonenue qucnepcuu CBeTa»

https://m.edsoo.ru/X4W6F1E4N

33

HHutepdepenius crera.
Judpakuus cBeTa.
JudpakuronHas peméTka

https://m.edsoo.ru/R1C4V3BOE

34

HOHepeLIHOCTI) CBETOBBIX BOJIH.

https://m.edso00.ru/S2Q5G8P1U



https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U

[Tonsipusanus ceera

35

Onrtuyeckue npuOOpsI U
YCTPOWCTBA U YCIIOBHUS UX
6€e3011acHOr0 MPUMEHEHHUS

https://m.edso0.ru/Q10Q1L0B4N

36

I'paHuLIBI IPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKH.
ITocTynaTel crienualbHOW TEOPUHU
OTHOCUTEIBHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCHTENIFHOCTh
OOAHOBPEMCHHOCTH. 3aMe,I[J'IeHI/Ie
BPEMCHU U COKpPAICHHUEC AJIMHbI

https://m.edsoo.ru/W8ROE3X8Y

38

OHeprusi 1 UMILyJIbC
PENAATUBUCTCKOUN YacTUIbl. CBS3b
MacChl C S3HEPIUEH U UMITYJIbCOM.
OHeprust MoKos

https://m.edsoo.ru/\V3K7A4N5I

39

Kontponshas padora «OnTHKa.
OCHOBHI crienInaabHON TEOPUHN
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/N2A2H6D3B

40

®otonsl. Popmyna [Inanka.
DHeprus U UMIyJIbC (POoTOHA

https://m.edsoo.ru/L3FOP3LAT

41

OTKpBITHE U UCCIEIOBaHHE
doTordpdekra. OnbiTel A. I'.
CroneroBa

https://m.edso0.ru/C9A5T902D

42

3akoHbl poToddeKTa.
VYpaBHeHr e DUHIITEWHA 14
dhotorpdexra. «KpacHas
rparuiay Gorodddexra

https://m.edso0.ru/G7K0G7WOP

43

Hasnenue ceera. OnbiTol I1. H.

https://m.edso00.ru/P3W4S622Z



https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z

JlebeneBa. XuUMHUUYECKOE IEUCTBUE
cBETa

44

TexHuueckne ycTporncTBa U
MIPaKTUYECKOE IPUMEHEHHE:
(dhoToreMeHT, GOTOATIHK,
coJIHeuHas O6arapesi, CBeTOANOA

https://m.edsoo.ru/J5S0D8E3E

45

Pemenune 3agay no teMme
«IIeMEeHTHI KBAHTOBOU OIITUKH

https://m.edsoo.ru/M7V6N4H1 X

46

Mognens atoma Tomcona. ONBITE
Peszepdopnaa nmo paccesHuto o-
yacrtull. [lnanetapHas Moaesnb
aToma

https://m.edsoo.ru/Y8U3F212Z

47

IToctynate!r bopa

https://m.edsoo.ru/\V7D8E5G6V

48

W3zny4yeHue u noriouieHue
(hOTOHOB TIpU TIEPEXOJIC aTOMA C
OJIHOT'O YPOBHS DHEPIruu Ha
JIpyroi. Buasl criekTpoB

https://m.edsoo.ru/M6X202M50Q

49

BoaHoBBIE CBOMCTBA YaCTHII.
Bounel ne bpouus.
KopnyckyisipHo-BonHOBON
nyanmu3Mm. CHOHTaHHOE U
BBIHYXJEHHOE M3J1y4ECHHUE

https://m.edsoo.ru/K8E8H2V2F

50

OTKpBITHE PAAHOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIIPENETICHUIO COCTaBa
PaIMOaKTHBHOTO U3JTy4EHUS

https://m.edsoo.ru/A9190Q7YON

51

CsowuctBa anb(da-, 6eta-, ramma-
u3nydeHus. Bausuaue

https://m.edso0.ru/T1X9A4Y1G



https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G

PaauOaKTUBHOCTH HA KUBBIE
OpraHU3Mbl

52

OTkpBITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbsda-pacma.
DNEKTPOHHBIW U TO3UTPOHHBIA
6era-pacnaa. [lamma-u3znyuenue

https://m.edsoo.ru/F5C1P8E3F

53

OHeprus CBsI3U HYKJIOHOB B Si/Ipe.
Snepneie peakuuu. AnepHbin
peaxTop. [IpobGaemsl,
IIEPCIEKTUBBI, YKOJIOTNYECKUE
ACIEKTHI S1EPHON YHEPIreTUKHU

https://m.edsoo.ru/L2G5VID9L

o4

DeMEeHTapHbIC YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. METOIbI
HaOJIFOJICHUS M PETUCTPALIHH
3JIeMeHTapHbIX YacThil. Kpyribii
cron «OyHIaMeHTalbHbIC
B3aUMOIernCTBH. EqUHCTBO
(U3NYECKOW KApTUHBI MUPa»

https://m.edsoo.ru/X6R3T3S3S

55

Oransl pa3BUTHS ACTPOHOMMUH.
[Ipuknanuoe n
MHUPOBO33PEHYECKOE 3HAYECHHE
acTpoHOMUU. Buj 3B€31HOTO
HebOa. Co3Be3nus, ipKue 3BE3/bI,

IIJTaHCTHI, UX BUIUMOC ABHUKCHUC.

CosHeuHast cucTeMa

https://m.edsoo.ru/O301U3H1P

56

Counue. ConHevHast aKTUBHOCTb.
Ucrounuk snepruu ConaHua u
3BE3

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE3IBI, IX OCHOBHBIC

https://m.edsoo.ru/C2L.2C9A0V



https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V

XapaKTEPUCTUKHU. 3BE3/bI TJIABHOU
M10CJIEI0BATEIbHOCTH.
BuyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIEe TPEICTABIECHUS O
PO CXOKIEHUU U IBOIIOLINHU
Connina u 3B€31

58

Mineunsid [1yTe — Hama
lNanakruka. [lonoxenue u
neuxenne ConHia B ['anakTuke.
I'anaktuku. YEpHbIE IBIPHI B
SIIpax rajgakTUK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Pa3beranne ramakTuk.
Teopus bonpuioro B3phIBa.
PenukToBoe usinyuenue.
MeraranakTuka

https://m.edsoo.ru/L0I8V814U

60

Hepemennsie mpobaemsl
aCTPOHOMHUU

https://m.edsoo.ru/U4F8Q0E8O

61

KonTtponbHas pabora «1eMeHTbI
aCTPOHOMHH U aCTPOYUZUKI»

https://m.edso0.ru/Y6Y9D4G7 X

62

O6o6maromuii ypok. Ponb
(bM3MKK U aCTPOHOMUU B
9KOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIUAIbHOM U
ATHUYECKOH chepax AesATeTbHOCTH
YyeJIOBEKa

https://m.edsoo.ru/M5A4P6T1M

63

O6o6maromuii ypok. Ponb u
MecCTO (PU3UKHU U ACTPOHOMHUU B
COBPEMEHHOW Hay4YHOU KapTHUHE
MHUpa

https://m.edsoo.ru/JIN2H3EQV



https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V

64

O6o6maromuii ypok. Ponb
(hbU3HYECKOI TEOPUH B
(hopMUPOBaHUH TIPECTABICHUH O
(bu3NYECKOi KapTHHE MUPA

https://m.edsoo.ru/14W6MOW4Z

65

O606maromuii ypok. Mecro
(U3NYECKOI KapTUHBI MUPA B
00IIIeM PSTYy COBPEMEHHBIX
€CTEeCTBEHHO-HAyYHBIX
IpeJICTaBJICHUI O IPUPOJIE

https://m.edso0.ru/M508T0BOY

66

Pe3epBHblli ypok. MaruutHoe
nosie. JJEeKTpOMarHuTHas
UHIYKLIHS

https://m.edso0.ru/TOX1E6C7N

67

Pe3epBHblii ypok. OnrTuka.
OCHOBBI crieMagIbHON TEOPUHN
OTHOCHTEIbHOCTH

https://m.edsoo.ru/M4J2B7W8P

68

Pesepnsbiit ypok. KBanToBas
¢usnka. DIeMEeHThl aCTPOHOMUU U
acTpopu3uKU

https://m.edso0.ru/R6C9T100Z

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/I4W6M0W4Z
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoHCTpupOBaTh Ha MNpUMeEpax pojib U MecTo (U3HKU B
GOpMHPOBAaHUU COBPEMEHHON HAaY4YHOH KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B MPAKTUUECKOW JE€ATEIbHOCTH

JIroaen

10.2

YuuThIBaTh TpaHUIBl IPUMEHEHUS U3YUEHHBIX (PU3NUYECKUX MOAENeil:
MaTepuanbHas TOYKa, MHEpIHaJbHAs cHUCTeMa OTCY4€Ta, aOCOJIOTHO
TBEPAOE TEJO, UACAIBHBIN Ia3; MOJAEIN CTPOSHUS I'a30B, KUAKOCTEH U
TBEPABIX TEJ, TOYCYHBIA DJIEKTPUYECKUN 3apsii — IPU PEIICHHUH

du3nyeckux 3agau

10.3

Pacrio3naBath Qu3nyeckue siBIeHUs (ITPOLIECCHI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXAaHUKU, MOJEKYJISIPHO-KHHETUYECKOU TEOpHUHU
CTPOCHHSI BEIIECTBA M  DJJICKTPOJMHAMHUKH: PpPAaBHOMEPHOE U
pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUIKEHHE, CBOOOJHOE MaJieHue
TeJN, IBMIXKCHHE MO OKPYXHOCTH, HWHEPIHS, B3aUMOJICHCTBUE TEI;
muddys3us, OpPOYHOBCKOE [BI)KEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX TeJN, MH3MEHeHue o0béMa Tel 1pU  HarpeBaHHUH
(oxmakIeHuM), TEMJIOBOE pPaBHOBECHE, HCHapeHue, KOHJACHCalus,
IJIaBJIEHUWE, KPUCTAUIM3allUsl, KUIEHHE, BJIAKHOCTh BO31yXa,
MOBBIIIIEHUE JIABJICHUS ra3a MpHU €ro HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXJIYy TMapaMeTpaMH COCTOSHHSI Tra3a B H30Ipoleccax;

QJICKTpU3alus TCII, B3aNMOJICHCTBHE 3apsa10B

10.4

OnuchiBaTh MEXaHUYECKOE JBWIKEHUE, HCIONB3yad (U3HUECKHe
BEJIMYMHBI: KOOPAMHATA, MYTh, MEPEMEILIECHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CUJIa, HWMIIYJIbC TeJla, KHHETHYeCKas DJHeprus,
NMOTCHIIMAIbHAST JHEPrus, MeXaHuueckas pabora, MeXxaHW4YecKas
MOIIIHOCTh; MPU ONMUCAHUU MPABWIBHO TPAKTOBATh (PU3UUECKUNA CMBICI
UCTONB3YEMbIX BEJIMYWH, WX OOO3HAUYCHUS W CIAMHHIIBI, HAXOJHUTH
(bopMyIBI, CBS3BIBAIOIINE NaHHYIO (DU3MUECKYIO BEIMYUHY C APYTHMH

BCIIMYMHaAMH

10.5

OnuceIBaTh H3YUYCHHBIC TCIIJIOBBLIC CBOHCTBA TE€JI M TEMNJOBHIC




SBJICHUS, WCIONB3YSd (U3NYECKHE BEIWYUHBI: JaBJeHUE Tasa,
TeMIeparypa, CpeAdHsisi KUHETHYECKass DJHEPrusi XaoTHU4eCKOro
JBW)KEHHS MOJIEKYJl, CpEIHEKBaJApaTU4YHas CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsIsi OHeprus, pabora rasa,
KOA((PUIIMEHT TMOJE3HOro JEHCTBUS TEMJIOBOTO JBUTATENS; TPH
ONMUCaHUU MPaBUJIBHO TPaKTOBaTh busnyeckuit CMBICII
UCIOIB3YEMBIX BEJIUYUH, WX OOO3HAYECHHUS M EIUHUIIBI, HAXOJIUThH
(GbOopMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUYUHY C APYTUMU

BCJIIMYNHAM

10.6

OnuchiBaTh M3YYEHHBIE DJIEKTPUYECKHME CBOMCTBAa BELIECTBA U
AIIEKTPUYECKHE  SIBJICHHS  (MPOLECCHhI), MCHONB3Yys  (U3HUECKHE
BEJIMYUHBIL AJEKTPUYECKUN  3apsll,  DJIEKTPUUECKOe  MOJe,
HANpsHKEHHOCTh TMOJIs, TOTEHLHUAal, Pa3HOCTh IOTEHIHAJIOB; IPH
OINKCAaHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIOIb3YEMbBIX
BEIUYUH, HX OOO3HAUEHUS U EOUHUIIBI; YKas3bIBaTh (OPMYIHI,
CBSI3BIBAIOIIME JIaHHYIO  (PU3MYECKYI0 BEIMYHHY C JpPYTUMHU

BCJIIMYMHaAMH

10.7

AQHAMM3UPOBATh (PU3UYECKHE TIPOIECCHl U  SBIICHHS, HCIOIb3Ys
(bu3HUeCcKre 3aKOHBI U MPUHIIMIIBL 3aKOH BCEMHPHOTO TsAroreHus, 1, 11
n III 3akonbl HprOoTOHA, 3aKOH COXpAaHEHUsT MEXAaHUYECKON JHEpPIuu,
3aKOH COXPAHEHUs MMITYJbCa, IPUHIMUI CYNEPHO3ULIMN CUJI, ITPUHIHUII
pPaBHOIPAaBUS MHEPUHAIBHBIX CHCTEM  OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHel KHUHETUYECKOM SHEPruM TEIIOBOrO ABHMIKEHHS MOJIEKYI C
abCOIIOTHON TeMIlepaTypou, MEpBbI 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHMsl JJEKTPUYECKOro 3apsnaa, 3akoH Kynona; mpu sToMm
pa3iauyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BbIpaKeHUE U yCI0BUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBIACHITE OCHOBHEIE IIPUHIIUIIBI JIeUCTBUS MallluH, HpI/I60pOB nu
TCXHUYCCKUX YCTPOﬁCTB; pas3jimiarb YCJIOBHA HUX 06€e3011acHOro

HCIIOJIb30BaHHA B HOBCCHHGBHOﬁ KHU3HHU

10.9

BrImonasTs SKCIICPUMCHTHI IO UCCIICAOBAHHNIO (1)H3quc1<1/1x SIBJICHUU U
IIPOLIECCOB C MCIIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUM; IIPU
9ToM GOpPMYIMpPOBaTH TpoOieMy (3a7ady) W THUINOTE3y Yy4eOHOro
JKCIEpPUMEHTa,  coOupaTh  yCTAaHOBKY W3  MPEIJI0KEHHOTO

000pyIOBaHUS, MPOBOJUTH OIBIT U (POPMYIMPOBATH BHIBOJIBI

10.10

OC}’HICCTBJ'IFITI) npAMbIC KW KOCBCHHBIC H3MCPCHUA (bI/ISI/I‘ICCKI/IX

BCJIMYUH, IIPpU ITOM BBI6I/IpaTI) OITUMAJIBLHBIA CIIOCO0 HU3MCPCHUA U




HCITIOJIB30BATh U3BCCTHBIC MCTOAbI OLICHKHU HOFpCI.HHOCTCIZ I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (U3MUECKMMHM BEIUYMHAMU C
WCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUH; MPH STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3YJbTAThl TOJYYCHHOW 3aBUCUMOCTH
bu3nUecKrX BETMYMH B BUAC TaOIHIl U TPaQHUKOB, 1€JIaTh BHIBOIBI 11O

pe3yJibTaTaM HCCIe10BaHuUs

10.12

CobOmonaTh mpaBujia O€30MACHOTO  TpyAa TMpU  HPOBEIECHUU
UCCIIEZIOBAaHUNH B  paMKax y4yeOHOro SKCIepuMeHTa, y4yeOHO-
UCCIIeIOBATEIbCKONM U IPOEKTHOM IESITEIbHOCTH C HCHOJIb30BAHUEM

U3MEPHUTEIBHBIX YCTPOICTB U TaOOPaTOPHOTO 000PYAOBAHHUS

10.13

Pemarp pacuérHble 3a1auu ¢ SBHO 3aJaHHON (U3MYECKONH MOJEIbIO,
UCTIONIB3Ysl (PU3MYEecKHe 3aKOHbl M HPUHIMIBI, HA OCHOBE aHalM3a
yCIOBUS  3aJaud  BbIOMpaTh  (DU3HYECKYI0 MOJENb, BBLIEIATH
dusnueckue BeIUYMHBI U (HOPMYJIIbl, HEOOXOAUMBIE JUIsl €€ pelleHus,
IIPOBOJUTH PACUYETHl U OLICHUBATH PEAILHOCTD IIOJYyYEHHOIO 3HaYEHUS

(bu3HYECKOl BEININHBI

10.14

Pewars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO LIEMIOYKY PACCYKIECHUHM C ONOPOW HA U3Yy4YECHHBIE

3aKOHbI, 3aKOHOMCPHOCTH U (bI/ISI/ILIeCKI/Ie SIBJICHU A

10.15

Hcnonp3oBaTh MHpH  pellleHMH y4yeOHBIX 3aJad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Ui TOUCKA, CTPYKTYpPHPOBaHUS,
UHTEepIpeTallud U TpencTaBleHUs] y4eOHOW W Hay4yHO-TIOMYJISpHON
UHPOPMAIIUH, MONYYCHHOH M3 Pa3IMYHbIX HCTOYHHKOB; KPHUTHUYECKH

aHAJIM3UPOBATH OTYyYaeMyI0 HH(OPMAIUIO

10.16

[TpuBoANTH TmpUMeEpHl BKJIAJa POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-
¢U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pPa3BUTHC TCXHUKH U TEXHOJIOT Ui

10.17

Hcnonp3oBaTh TeOpeTUYECKUE 3HAHUS MO (DU3KMKE B IOBCEIHEBHOM
JKU3HM JIJIs1 o0ecredeHus: 0€30MacHOCTH MPU OO0PAICHUH ¢ PUOOpaMu
U TEXHUYCCKHUMH YCTPOMCTBAMH, JUII COXPAaHEHHUS 370pPOBbS U

COOJTIOICHUSI HOPM 3KOJIOTHYECKOT0 ITOBEJICHUS B OKPYXKAIOIel cpere

10.18

PaGoTaTe B rpynme ¢ BBINOJHEHUEM PA3IMYHBIX COLHATIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TPYIIBL,  PAMOHAIBHO  PACIPENEIATh
O0S3aHHOCTH H TIJIAHUPOBATH JIESATEIBHOCTh B HECTAaHAAPTHBIX
CUTyallusiX, aJeKBaTHO OLIEHWBATh BKJAJ KaXIOTO0 M3 yYACTHHUKOB

TPYNIBI B pelIeHNe pacCMaTpUBaeMOi MpoOIIeMbl




11 KJIACC

Kon
NMPoBEPSIEMOT0
pe3yJjibTara

IIpoBepsiemble nMpeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha IpUMeEpax pojib M MeCcTo (U3UKU B
(GopMHpPOBAaHUU COBPEMEHHON Hay4YHOH KapTUHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKU U TEXHOJIOTHM, B MPAKTUYECKON J1EATEIbHOCTH

Jr0/IeH, IIEJIOCTHOCTh U €AMHCTBO (PU3HUECKO KapTUHBI MUpa

11.2

YuuThIBaTh TpaHUIBl IPUMEHEHUS U3YUEHHBIX (PU3NUYECKUX MOAENeil:
TOYEYHBIN JIEKTPUUYECKUN 3apsf, SAEpHAs MOJAENb aTOMa, HYKJIOHHAs

MO/JI€/Ib aTOMHOT'O SiApa IIPU PEIIEHUN PU3NYECKUX 3a]a4

11.3

PacrioznaBate (usmueckue sBieHUs (MPOIECCH) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMHKH W  KBAaHTOBOH  (DU3HKH:
DIIEKTPUYECKasi TPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICWCTBHUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
DJIGKTPOMArHUTHAsI HMHIYKIWs, JCUCTBHE MArHUTHOrO TIONIs Ha
OPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsl, DJIEeKTPOMArHUTHBIE
KoleOaHWs ¥ BOJHBL, NPSIMOJMHEHHOE pacIpOCTPaHEHHE CBETa,
OTpaXeHHEe,  TpelioMIIeHHue, HHTepdepeHius, AUPpaKkIus |
MOJSIpU3aNys CBETa, JUCIHEpcUsi cBeTa, (hoTornekTpudeckuit rddext
(poToaddexT), cBeToBOE MaBIEHHWE, BO3HUKHOBEHHUE IJMHEHYATOTO
CIeKTpa aToMa BOJOpPONA, €CTeCTBEHHas ¥  WCKYCCTBCHHAs

PAAUOAKTUBHOCTD

11.4

OnucelBaTh U3YYCHHBIE CBOWCTBA BemeCTBA  (DJICKTPHUYECKHE,
MarHUTHBIC, ONTUYECKUE, IEKTPUISCKYIO MPOBOAMMOCTh Pa3IMYHBIX
Cpen) W DJIEKTPOMATHUTHBIE SIBJIIEHUS (NIPOLIECCHI), HCIOJb3Ys
¢u3ndecKkre BENWYMHBI:  DIIEKTPUYCCKHA  3apsil, CUJla  TOKa,
JNEKTPUYECKOE  HANpsDKEHHe,  DJIEKTPHUECKOe  COMpPOTHUBIICHUE,
paszHocth moteHuuanoB, J/IC, pabora Toka, WHAYKIHS MarHUTHOTO
nonsi, cuina Awmmepa, cuina JlopeHna, HMHIYKTHBHOCTh KaTYIIKH,
9HEpPrusl JIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, Mepuol W YacToTa
KoleOaHuii B KOJIeOaTeTbHOM KOHTYPE, 3apsil U cujla TOKa B IpoIiecce
rapMOHUYECKUX AEKTPOMArHUTHBIX KoJlieOaHuH, boxycHoe
paccTosHUE W ONTHYECKas CUjia JIMH3BI; TIPU ONMUCAHHH TPABHIBHO
TPAaKTOBAaTh (PU3UYECCKHIA CMBICT HCIOJB3yeMBIX BEJIMYUH, WX
0003HAUCHUS W CIMHHMIIBI; YKa3bIBaTh (OPMYJIBI, CBSA3BIBAIOLIHE

JaHHYIO (l)I/ISI/ILICCKyIO BCIIMUMHY C JPYI'UMHU BCIIMYNHAMU




11.5

OnuceiBaTh U3y4EHHbIE KBAaHTOBBIE SIBJICHUS U MPOLECCHI, UCIOJb3YS
¢u3nyeckre BEIMYUHBI: CKOPOCTH AJEKTPOMATHUTHBIX BOJIH, JIJTMHA
BOJIHBI M YacTOTa CBETa, JHEPrus W HMIOYJIbC (OTOHA, IMEPUOJ
[ojypacnaja, OSHEPrus CBSI3M AaTOMHBIX SJA€p; IPH ONUCAHUHU
MPaBIJIBHO TPAKTOBATH (PHM3NYECKUH CMBICI MCIOJIb3yEeMbIX BEJINYHH,
uX 00O3HAYeHHWs W EIWHUIIBI; YKa3bIBaTh (DOPMYJIIBI, CBS3BIBAIOIINE
JTAHHYI0 (PU3UYECKYI0 BEIIMYUHY C JPYTUMH BEIIMUYUHAMH, BBIUUCIISITh

3HauYCHHE (PU3NIECKON BEITUIMHBI

11.6

Ananu3upoBaTh (U3MYECKHE TMPOIECCHl U SBJICHUS, HCIOIb3YS
¢u3ndyeckre 3aKOHBI W NpHHOMNGBL:  3akoH OMa, 3aKOHBI
MOCJIENOBATENBHOIO M MMAPAJUICIBHONO COEIMHEHUS MPOBOAHUKOB,
3akoH /[xoyns — JleHna, 3aKOH 3J€KTPOMarHMTHOW WHIYKLHWH, 3aKOH
MPSIMOJIMHEUHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPa)KEHUsI CBETa,
3aKOHBI ~ TIPEJIOMJICHMSI  CBE€Ta, YpaBHEHUE  OWHIUTEeHHA  JJIs
dotorddekTa, 3aKOH COXpaHEHHUsI DHEPrHHM, 3aKOH COXPaHCHUS
MMITyJIbCa, 3aKOH COXpPaHEHHs »JJIEKTPUUECKOro 3apsjia, 3aKoH
COXpaHEHHUSI  MacCOBOr0  4YHCJa, TMOCTydaTel  bopa, 3akoH
paaMoOaKTHBHOIO paclajaa; NOpd OATOM  Pa3jiMyaTh CIOBECHYIO
GbOpMYIIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE U YCIIOBUS

(rpaHuIBl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJBITB HampaBJICHUC BCKTOpa HWHAYKIMU MArdiuTHOIO II0JIA

IIPOBOJIHMKA C TOKOM, CHJIbI AMriepa U cuiibl JIopeHia

11.8

CtpouTs ¥ ONHUCBIBAaTh H300pa)KE€HHE, CO3/1aBa€MOE€  IJIOCKUM

3€pKajIoOM, TOHKON JTMH301

11.9

BBIMOJHATH SKCIIEPHUMEHTHI 10 UCCIISTOBAHUIO (DU3NUECKHUX SBICHUHN U
IPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MTPH
3ToM GOPMYJIMpPOBaTh MpoOieMy (3a7ady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOrO

000opy10BaHus, IPOBOJUTH OIBIT U (OPMYJINPOBATH BHIBOJIBI

11.10

OcymiecTBiATh TpsIMbIE M KOCBEHHBIE H3MEpeHUsi (HU3UYECKUX
BEIMYUH; MPU ITOM BHIOUPATh ONTHMAIBHBIA CHOCOO HM3MEpEHUs |

HCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OI1 CHKIM HOFpeH_IHOCTCI\/'I I/ISMCpeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C UCIOJIb30BAHUEM
OpsIMBIX U3MEPEHHMI; TpU OSTOM KOHCTPYUPOBATh YCTaHOBKY,
(GUKCHPOBAaTh pPE3yNbTATHl MOJNYYEHHOW 3aBHUCHMOCTH (DU3HUECKHX
BEJIMYUH B BUJE TaOIMUIl U rpaduKoB, 1eIaTh BHIBOJBI IO pe3ybTaTaM

HUCCIICOOBaHUA

11.12

Cobmonate mpaBuia Oe30macHOTO Tpylda MpH MPOBEACHHUH




UCCIIEIOBAaHUI B paMKax Yy4eOHOro OSKCHepuMeHTa, ydeOHO-
UCCIIEIOBATENHCKON U MPOEKTHON NEITENIBHOCTU C UCIOJIb30BaHUEM

U3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOr0 000pYAOBaAHUS

11.13

Pemate pacuérHble 3aJauM ¢ SBHO 33JaHHON (QU3MUECKONH MOJEbIO,
UCTIONB3Ysl (pU3MYecKHe 3aKOHBI W TPUHIUIB, HAa OCHOBE aHalmM3a
yCIOBUS ~ 3aJaud  BBIOMpAaTh  (PU3HYECKYI0 MOJENb, BBLICIATH
¢u3ndeckre BeTUYUHBI U (POPMYIBI, HEOOXOMUMBIE A €€ pelieHus,
IPOBOJMUTH PACUETHl U OLIEHUBATh PEATBHOCTH MOJYYEHHOTO 3HAUECHUS

(bU3NIECKON BETHUNHBI

11.14

PemaTtes ~ kauyecTBEHHBIE  3aJayu: BBICTPaWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO IIETIOYKY PACCYXJIECHUN C OMOPOH HAa M3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘~IGCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MpH  pelieHUH y4yeOHBIX 3aJad  COBpPEMEHHbBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Uil TOHUCKA, CTPYKTYPHPOBAHUS,
UHTEepIpEeTallid U TpeNcTaBlIeHUs y4eOHOW W Hay4YHO-TIOMYJSpHON
uH(pOpMAIUH, MOTYYSHHOW W3 PAa3NIUYHBIX MCTOYHUKOB; KPUTHUECKU

AHAM3HPOBATH MOIYIAEMYIO HHPOPMAIUIO

11.16

OOBSICHATh MPUHIUIBI JACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS HX O€30MacHOr0 HMCIOJIb30BAaHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoaMTH mpUMeEpH BKJAJa POCCUUCKUX U 3apyOexHBIX Y4EHBIX-
¢u3MKOB B pa3BUTHE HAYKU, B OOBICHEHHUE MPOLIECCOB OKPYKAIOIIETO

MUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT I

11.18

Hcnonp3oBaTh TEOpETHUECKHE 3HAHUS MO (U3UKE B IOBCEIHEBHOM
YKU3HM JIJIs1 o0ecriedeHusl 0€30MacHOCTH IIPU 00paIleHuH ¢ IpudopaMu
U TEXHUYECKHMMH YCTPOMCTBAMHU, JUIS COXPAaHEHHS 3I0POBbS U

COGJ’IIOI[CHI/IH HOPM 3KOJOI'MYCCKOI'o IOBCACHUA B Oprmanmeﬁ cpeac

11.19

PaGortath B rpymme ¢ BBIMOJHEHHWEM PA3WYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh ~ paboTy  Tpymmbl,  paldOHAJbHO  paCIpeleNsiTh
00S3aHHOCTM ¥  IUIAHUPOBaTh JIEATEIBHOCTh B  HECTAHJAPTHBIX
CUTyallUsX, aJICKBaTHO OLEHUBATh BKJIAJ KaXJOr0 U3 YYaCTHHUKOB

TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIEMBI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3neaa

Koxa nposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUS

OU3NUKA U METO/Ibl HAYYHOI'O IIO3HAHUMA

11

®duszuka — Hayka o npupoxe. HayuHbie
METOZBI IO3HAHMSI OKpYXkKarouero Mupa. Poib
JKCIEPUMEHTa U TEOPUH B  IIpoLecce

MO3HAHUS MIPUPOIBI. DKCIEPUMEHT B (prsuke

1.2

MogenupoBanue (GUINYECKHX SABJICHUNH U
npoueccoB. Hayunsie runoressl. dusznueckue
3aKOHbl M TeOpHH. ['paHUIBl TPUMEHUMOCTH
buznIecKux 3aKOHOB. [Tpuniun
cootBeTcTBHs. Pomp u Mecto ¢usuku B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOU
KapTHUHBI MHpa, B MPaKTHYECKON

NEeATEIbHOCTH IO CH

MEXAHHUKA

KNHEMATHUKA

211

MexaHn4ecKkoe JABUKCHHUC. OTHOCUTEIHLHOCTh
MCXaHUYCCKOI'O ABMKCHMA. Cucrema orcuéra.

Tpaekropus

2.1

212

[lepemenienne, ckopocTh (CpemHsisi CKOPOCTb,
MTHOBEHHasi  CKOPOCTb) W YCKOpEHHE
MaTepHAIILHONW TOUYKH, WX INPOCKIMHU Ha OCH
CUCTEMBI KOOpAMHAT. Cnoxenune

MIEPEMELICHUN U CIIOKEHHE CKOPOCTEN

213

PaBHOMEpHOE u PaBHOYCKOpPEHHOE
MPSAMOJIMHEUHOE JIBUKECHUE. I'paduku
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, MyTH u nepeMeleHus

MaTepHaHBHOﬁ TOYKH OT BpCMCHU




214

CBoOomHOe najzicHre. Y CKOpEHHE CBOOOTHOTO

najgeHus

2.15

KpuBomuneitnoe naBukenue. PaBHOMepHOe
JBU)KEHUE MaTepualbHOU TOYKHU no
OKPYXHOCTH. YTJOBasi CKOPOCTh, JIMHEHHas
CKOPOCTB. IIepuon 51 4acToTa.

LleHTpOCTpEeMUTEIBHOE YCKOPEHHE

2.16

Texnunueckue YCTPOMCTBA: CIIUOMETD,
JBWJKCHUE CHApsAI0B, LIEMHBIE U PEMEHHBIE

nepeaadyun

2.1.7

IIpakTnyeckue paboTHI. N3mepenue
MIHOBEHHOMU CKOPOCTH. Hccnenoanue
COOTHOILIEHMSI MEXKIY MYTAMHU, IIPONICHHBIMU
TEJIOM  3a  IOCJIEJOBAaTEIbHBIE  paBHBIC
IIPOMEXYTKH BPEMEHHU NP PaBHOYCKOPEHHOM
JBWKEHUH C HAa4daJlbHOW CKOPOCTBIO, pPaBHOMN
Hyr0. M3yuenue IBMKEHMS IIApUKa B BA3KOU
KUAKOCTH. M3ydueHume  [BMXKEHHMs — Tena,

OpOILIEHHOI0 TOPU30HTAIBHO

2.2

JNHAMUKA

221

ITpuHIMn OTHOCHUTEJIbHOCTH laymes.
Ilepsbiii 3axkoH HeroTona. HMuepuuanbHbie

CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMI cyneprno3unuu

CHJI

2.2.3

Bropoii 3akoH HprooTOHa a1 MaTepuanbHOU
TOYKM B MHEPLUHUAIBHOM CHUCTEME OTcuéra
(UCO). Tperuit 3akoH Hperorona ans

MaTCPUAJIbHBIX TOUCK

224

3akoH BceMHUpHOro TsAroTeHus. Cuia TsHKecTH.

[TepBast kocMu4eckasi CKOpocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHHs
CKOJIbXXCHU A u CHJjia TpCHUA ITIOKOsI.

Koapdunment tpenus. Cuna compoTUBICHUS




IIpH JIBUXXCHHUU TECJIA B )KUAKOCTHU HUJIM Ira3c

2.2.7

HOCTynaTeJ'IBHOC M BpallaTCIbHOC ABHKCHUC

a0COIOTHO TBEPIIOTO TEIa

2.2.8

MoOMEHT CHIBI OTHOCHTENIHEHO OCH BpalllCHUA.
IIneyo cuinbl. Yca0BUs paBHOBECHS TBEPAOrO

Terma B UCO

2.2.9

Texanueckue yCTpOﬁCTBaZ IIOAIIMUITHHUKMH,

JABHXKXCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTiueckue padoTsl. M3ydeHne NBHKEHUs
Opycka 110 HaKJOHHOW IIIOCKOCTH  MOJ
JelicTBueM Heckonbkux cuil. MccrnenoBanue
3aBMCHUMOCTH CHJI YNPYIOCTH, BO3HMKAIOLIUX
B nedopMupyeMOl MpyXUHE U PE3MHOBOM
oOpasiie, OT BEIWYUHBI UX JedOopMalUU.

UccnenoBanue ycioBuil paBHOBECUS TBEPAOTO

TeJla, UMEIOIIEro OCh BpaIlleHUs

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

231

Nmnynsc MaTepuanibHOM TOYKH, CHCTEMBI
MaTepuaibHbIX To4YeK. HMmnynabc CHIBI H

HU3MCHCHUC UMITYJIbCa TCJla

2.3.2

3akoH coxpaHeHuss wumnyiasca B HCO.

PeaxtuBHOC JABUXCHHUC

2.3.3

Pabora cuiel

2.34

MOIIHOCTH CUIIBI

2.3.5

Kunernueckas OHEpPrusa MaTepI/IaHBHOﬁ TOYKH.

Teopema 0 KHHETHYECKON PHEPTUH

2.3.6

IlorenuunansHass sHeprus. IloreHuuanbHas
SHEprus yIIpyro nepopMUpPOBAHHON
npyxuHbl. [loTeHumanbHas »Heprus Tena

BOJIM3H MTOBEPXHOCTU 3eMJIU

2.3.7

HOTCHHI/IaHBHBIe 1 HCNOTCHLHAJIBbHBIC CHIIBI.
CBi13p pa60T},1 HCIIOTCHIOHAJIbHBIX CHJI C

N3MCEHCHHUEM MEXaHUIECKOM SHEPruu

CHUCTCMBI TCI. 3akoH COXpaHCHUS




MEXaHHYEeCKOMH OQHCPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuuecknue ycTpOMCTBA: ABUKEHUE PAKET,
- BOZOMET, KOIep, NPY>KUHHBINA MU CTOJIET
[Ipaktuueckue paborsl. M3ydeHue cBs3M
2310 CKOpPOCTE€H Tel TMpU HEynpyroMm yjaape.

HccnenoBanue cBA3M  pabOTBl  CHUJIBI €

U3MEHECHHUEM MEXaHUYECKOM OHCPIruu TCjia

MOJIEKVYJIAAPHAA ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBbBI MOJIEK VJISIPHO-KMHETUYECKOM TEOPUU

3.11

OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUY ECKOM TEOpUH. BpoyHnoBckoe
nerxenue. Judoysus. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHﬂ qacTull B€IICCTBA

3.1.2

Mopenun CTpoeHHs Ta3o0B, JKHAKOCTEH U
TBEPABIX TeI W  OOBSICHEHHE  CBOMCTB

BEII[ECTBA HA OCHOBE DTUX MOJICIICH

3.1.3

Macca wmonekyn. KonuuectBo BemiecTna.

[TocrositnHas ABoraapo

3.14

TemmmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. lllkana remneparyp Llenbcus

3.15

Mogens  upeansHoro rasa.  OcHOBHOeE
ypaBHEHHUE MOJIEKYJISIPHO -KUHE€THY €CKOI

TCOPUHU NJCAJIBHOI'O I'a3a

3.16

AbcomnroTHas TemrepaTypa Kak Mepa cpeaHei
KWHETUYECKON SHEPruu TEMJOBOr0 JBHKECHUS

yactul rasza. lllkana Temnepatyp KenbBuna

3.1.7

VYpaBuenne Kuanelipona — Menaeneesa.

3akoH [lanbToHa

3.1.8

I"azo0BbI€ 3aKoHBI. M30mponeccsl B U1 IbHOM
ra3e¢ C IOCTOSIHHBIM KOJIHMYECTBOM BCIICCTBA.

u30TepMa, U30X0pa, n3obdapa

3.19

Texnuueckue YCTpOUCTBA: TEPMOMETD,

O6apomertp




3.1.10

[Tpaktnueckue paborel. M3mepeHwe Macchl
BO3/lyXa B KJIacCHOW komHare. UccienoBanue
3aBUCHUMOCTH MEXY NapaMeTpaMH COCTOSHUS

pa3peKEHHOr 0 Tasa

3.2

OCHOBbI TEPMOJIMHAMMUWKU

321

TepmoauHamuueckass cucreMa. BHyTpeHHss
DHEPrus TEPMOJUHAMUYECKOW CHCTEMBI U

CIOCOOBI €€ N3MEHEHUS

3.2.2

KomnuectBo Temnorsl u pabota. BHyTpeHHss

SHEPrugd OAHOATOMHOI'O UACAJIbHOI'O I'a3a

3.2.3

Bunpl Teronepenadn: TEMJIONPOBOIHOCTD,
KOHBEKIIUS, H3TydeHue. TermmoéMKoCTh Tela.
ViaenpHas TEMIOEMKOCTh BellecTBa. Pacdér

KOJIMYECTBA TCIJIOTHI ITPU TCILIONCPpEaaUuC

3.24

IlepBblIii 3aKk0H TepMOaMHAMUKU. [IpuMmenenue
IIEPBOrO 3aKOHa TEPMOJINHAMUKHU K
u3onporneccaM. ['paduyeckas uHTEpHIperanus

paboThI raza

3.25

TemnoBbie MamwuHbl. [lpuHUMOBL  AeicTBUS
TenjaoBeIXx MamwuH. [IpeoOpa3oBaHus sHEpruu
B TewIoBeIXx MammHax. Koaddumuenr
noniesHoro  geiictBust  (manmee —  KILJ)

terioBor MammuHbl. [{ukn Kapuo u ero KITJI

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKH.
HeobpatuMocTs mpolieccoB B MPHUPOJIE.
TennoBeie JIBHUTATCIIN. OKOJOTrHICeCKHUE

HpO6J’IeMH TCILIOOHCPT CTUKHU

3.2.7

Texnuueckue YCTPOMCTBA: JBUraTesb
BHYTPEHHETO cropanus, OBITOBOM

XOJIOJIMJIbHUK, KOHAULIMOHED

3.2.8

[TpakTnueckue pabotel. M3Mepenue yaeiabHOM

TEMJIOEMKOCTH

3.3

AI'PEI’ATHBIE COCTOSAHNA BEILIECBA. ®A30BbIE ITEPEXO/IbI

331

[TapooGpa3oBanue u KoHIeHcams. Vcapenue




u KUIICHHE. VY nenbHast TEmIoTa
napooOpazoBaHus. 3aBHCUMOCTh TEMITEPATYPhI

KHUIICHHA OT JaBJICHUA

AOcomoTHAaE M OTHOCHUTENBHAS BIIAXKHOCTD

332 BOo3ayxa. HacelleHHbIN nap
Tépnoe TEJIO. Kpucrannmueckue u
333 amopdHbIe Tena. AHHM3OTPONHS  CBOKCTB
- KpPHUCTAJLJIOB. Kunkue KpH CTaJLJIbL.
CoBpeMeHHbIE MaTEepHUAIIBI
334 [InaBienre W KpucTauM3auus. Y JIeJbHAs
o tenyora riaasieHus. Cyomumarnus
3.35 YpaBHEHHE TEIIOBOrO OanaHca
TexHuueckue yCTpOICTBA: TUIPOMETP W
336 MICUXPOMETD, KaJIODUMETP,  TEXHOJIOTUHU
o MOJIYYCHHsI COBPEMEHHBIX MaTE€pUajioB, B TOM
YUCIIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTrueckue paboTHI. H3mepenue
o BJIAJKHOCTHU BO3yXa
4 SJIEKTPOAUHAMUKA
OJIEKTPOCTATHUKA
i1l DJneKTpu3anus Tea. DIeKTpudeckuil 3apsa. [[sa
o BUJIa AJIEKTPUIECKUX 3aPSIIOB
[IpoBogHUKH, TUAJIEKTPUKU u
412
MIOJIYIIPOBOJHUKH
413 3aKOH COXPaHEHUs AJIEKTPUUECKOr 0 3apsjia
414 B3aumoneiictBue 3apsaoB. 3akoH Kynona
4.1 DneKTpuiecKoe noJie. Hanpsxénnocts
415 AJEKTPUY ECKOT'O oJsl. [Ipunuun
o cyneprno3unu.  JIMHUM ~— HANPSHKEHHOCTH
AIEKTPUYECKOT O MOJIS
416 PaGota cunm  9IMEKTPOCTATUYECKOTO  TOJIA.
o [Torenunan. Pa3HocTh MOTEHIIMATIOB
417 [IpoBOHUKN M JUAJEKTPUKU B TMOCTOSSHHOM

QJICKTPUICCKOM I1OJIC. ﬂHBHeKTpI/I‘IeCKaH




IMPOHULIACMOCTb

DIJIEKTPOEMKOCTb. Konpaencarop.
418 DIIEKTPOEMKOCTh  IUIOCKOI'O  KOHJEHCATOopa.
DHeprus 3apsuKEHHOr0 KOHJEHcaTopa
TexHuueckre  yCTpOMCTBa:  3JIEKTPOCKOII,
419 AIIEKTPOMETP, DBJIEKTPOCTaTHUYECKasl 3allluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOpPOB, KOHAEHCATOP,
KCEpPOKC, CTPYHUHBIN IPUHTED
4110 IIpakTueckue paboTHI. N3mepenue

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

ITOCTOSIHHBIN RJIEKTPUYECKUI TOK. TOKH B PA3JIMUHBIX

CPEJIAX

YcnoBus CyII€CTBOBAHUA IIOCTOAHHOI'O

421 aJeKTpudeckoro Toka. Mcroununku Toka. Cuma
ToKa. [TocTOSIHHBII TOK
4.2.2 Hanpspxkenue. 3akon Oma 11 ydacTka 1emnu
423 DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE
o COMPOTUBIICHNE BEIIECTBA
424 [TocnenoBarenpHOE, napasienbHoe,
o CMEIIIaHHOE COSTMHEHUE MTPOBOTHUKOB
PaGora snektpuueckoro Toka. 3akoH Jxoys
4.2.5
— Jlenna
4.2.6 MOIIHOCTB AMEKTPUUECKOTO TOKA
anekTpoaBwxkymas cuwia (manee — DAC) u
427 BHYTpPEHHEE CONPOTUBIICHHE MCTOYHUKA TOKA.
o 3akoH Owma [ TOMHOH  (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe 3ambikaHue
DNeKTpOHHAas IPOBOJIUMOCTH TBEPIIBIX
Y METAJIJIOB.  3aBUCHMOCTh  COMPOTUBIEHUS
o METaJIJIOB oT TEMIEPaTyphbI.
CBepXIpoBOJIUMOCTh
429 OnexTpudyeckuii Tok B Bakyyme. CBoiicTBa
o AIIEKTPOHHBIX MTyYKOB
4.2.10 [TonynpoBoguuku. CoOCTBEHHas U MpUMeEcHast




MMpOBOAUMOCTDL IOJYIIPOBOJHUKOB. CsolicTBa

p-n nepexopa. [ToaynpoBOAHUKOBBIE TIPUOOPHI

4211

OJEeKTpUYECKUA  TOK B DJIEKTPOJIMTAX.
DeKTpoNInTHYECKas JUccoLuanus.

DNeKTpoIun3

4212

DNIEKTPUUYECKHUI TOK B rasax.
CaMOCTOATENBHBIIET W HECAMOCTOSTEIIBLHBIN
paspsia. PasnnuHble THIIBI CaMOCTOSITENBHOIO

paspsna. Momnus. [lnazma

4.2.13

Texnuueckue YCTpPOMCTBA: aMIIepMeTD,
BOJITMETP,  PEOCTaT, HCTOYHUKHA  TOKa,
IEKTPOHArPEBATEIIBHBIC puOopsl,
3IIEKTPOOCBETUTEIbHBIE TPHOOPBI, TEPMOMETP
COIIPOTUBJICHMS, BaKyyMHBbII IUON,
TEPMHUCTOPBI u ¢doTope3ucTopsl,

HOJ'IyrIpOBOI[HPIKOBLIﬁ AUO0oJ, raJIbBaHHUKa

4.2.14

[IpakTrueckue paboTHI. Nzyuenue
CMELIAHHOT O COEIUHEHHUSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpotuBieHus. HabGmonenue

QJICKTPOJIN3a

11 KJIACC

Kon
pa3neiaa

Koanposepsiemoro
3JIeMEeHTa

HpOBepﬂeMble IJIEMEHTBI COAECPKAHUSA

4

SJIEKTPOJJUHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMAI'HUTHAA NMHAYKIA

43.1

IlocrossHuble MaruuThel. B3aunmojneiicTBue

IIOCTOAHHBIX MaroHuTOB

4.3.2

MaruutHoe mnone. BekTtop MarHuTHOM
uHAyKnuu.  IlpuHnun — cyneprno3uuud.
Jluaun wmarHutHOM wuHAYKUMH. KaptunHa
JUHUM  MAarHUTHOM  MHIAYKLIUU  TIOJIS

IIOCTOAHHBIX MarHuTOB




MaruuTtHoe 1oJie IPOBOJHHMKA C TOKOM.
Kaptuna nuHuil nosiss JIMHHOTO HPSMOrO

INpOBOJHHMKA MW 3aMKHYTOI'O KOJIbBLECBOI'O

433 IPOBOJHUKA, KATYNIKH C TOKOM. ONBIT
Opcrena. B3anmoaencTere NpOBOIHUKOB C
TOKOM
4.3.4 Cunia Amnepa, €€ MOYyJIb U HallpaBJICHUE
Cuna Jlopenna, e€ Monyib U HalpaBJICHHE.
JIBoKeHUEe  3apsOKEHHOM — YacTUIbl B
435 OJTHOPOJHOM MAarHuTHoM mone. PaGota
cunel Jlopenua
4.3.6 SIBneHmne 3J1€KTPOMArHUTHOM UHTYKIIHH
4.3.7 [ToTok BeKTOpa MarHUTHOW MHAYKIUH
OJ1C unayKuuu. 3aKoH 3JIEKTPOMarHuTHOU
4.3.8 unaykuuyu dapajes
BuxpeBoe oanektpuueckoe mnoae. IC
WHAYKIIMK B TPOBOJHUKE, JABUKYILIEMCS
439 MOCTYIATEIFHO B OJJHOPOJHOM MarHUTHOM
rnoJje
4.3.10 [IpaBuno Jlenma
NHnykTuBHOCTD. fIBJIEHHE CAMOMHAYKLIHH.
43.11
OJ1C caMouHAYKIUU
DHeprus MarHUTHOTO TOJIsI KATYIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE 1OJIe
Texnuyeckue  yYCTpONCTBA:  MOCTOSIHHBIE
MarHMThI, 3JICKTPOMAarHUThI,
4.3.14
AJIEKTPO/IBUTaTENb, YCKOPUTEIH
AJIIEMEHTAPHBIX YaCTHI], MHIYKIIMOHHAS 11€Yb
[IpakTrueckue paboTHI. N3zyuenue
MarHUTHOTO TIOJsI KaTyIIKAd C TOKOM.
4.3.15 HccnenoBanne JOEHCTBUS  MOCTOSHHOIO

MarHuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA BHGKTPOMaFHHTHOﬁ HHAYKIOWH




KOJIEBAHM A 1 BOJIHBI

5.1

MEXAHWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

KomnebarenmbHass  cuctema. CBoOOIHBIE
koneOanus. [apMoHWYECKHEe KoJieOaHus.
511
[lepuon, wacrora, ammmTyga u (¢asa

KOJIeOaHui

IIpy>)xuHHBIN MasATHUK. MaTeMaTHudecKuit
512

MasiTHUK

VYpaBHEHUE TapMOHUYECKHX KOJIEOAHU.
5.1.3 Kunematnueckoe u IMHAMUYECKOE

OmucaHue KouedaTeIbHOr 0 JABUXXCHUA

[TpeBparienue SHEPruu npu
FapMOHHUYECKUX  KOJICOAHMSIX. CBs3b
514 aAMIUTATYAbI KoneOaHuil ACXOAHON
BEJIMYUHBI C aMIUTUTYIaMH KOJICOaHMH ¢

CKOpPOCTHU U YCKOPEHHUSI

Konebatensublii  koHTyp.  CBOOOHIHBIC
ANEKTPOMArHUTHBIE KoJe0aHus B
UJeTbHOM  KOJeOaTebHOM  KOHTYpe.
>1 AHajorus MEXIy MEXaHMYCCKHMH |
AJIEKTPOMArHUTHBIMHU KOJIEOAHHUSIMU.

®opmyina TomcoHa

£ 16 3aKOH COXpaHEHHUs SHEPruu B HIEaJHLHOM
K0J1e0aTeIbHOM KOHTYpE

BrIHyXIeHHBIC MEXaHUYECKHE KOJICOaHMS.
E17 Pe3onanc. Pe3onanchHas KpHBasi.

BBIHy)KI[ CHHBIC 9JICKTPOMAardHMTHBIC

KoJIeOaHus.

Ilepemennpnii  TOK.  CHHYCOMIAIbHBIN
5.18

IIEPEMEHHBIN TOK.

MonHocTh IIEPEMEHHOTO TOKA.
5.1.9 AMIIUTYIHOE U JIEUCTBYIOIIEE 3HAUYCHHE

CHUJIbI TOKAa U HAITPSXKCHU A

5.1.10 Tpancdopmarop. [IponssoacTso, nepenaya




U TOTpebJieHHue SIEKTPUUECKOW DHEPIHH.
DKOJIOTUYECKUE PUCKU MPHU MPOU3BOJICTBE
3JIEKTPUYECKOM SHEPrUM. Kynbsrypa
HCIIOJIb30BaHUsA AJIEKTPOSHEPrUn B

HOBCEIHEBHO KU3HU

Texnudeckne ycTpoiicTBa: ceiicmorpad,

5.1.11 AIEKTPUYECKUI 3BOHOK, JIMHUUA
aJIeKTpolepeaay
IIpaktnueckne pabotel. MccienoBanue
3aBUCUMOCTH TEPUOAA MaJbIX KoJeOaHUil
5110 rpy3a Ha HUTU OT JJIMHBI HUTU M MaccChl

rpysa. HccnenoBanue IEPEMEHHOI'O TOKa B
LU M3 IOCJIEeN0BATEIbHO COCAWHEHHBIX

KOH/IEHCaTOpa, KaTYILIKU U Pe3UCTOpa

5.2

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuon.  Ckopoctb
pacmpocTpaHeHuss W JJWHA  BOJIHEL.

HonepeqHHe U IMPOAOJIbHBIE BOJIHBI

522

WuTepdepenmms u T paKIus

MECXaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa.

Bricora Tona. Tem0p 3Byka

5.24

DJEeKTpOMarHuTHbIE  BOJIHBL. Y CIIOBUS
U3JIy4CHHUsS]  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmMHas opuentanus BextopoB E, B n v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢C

5.25

CBolicTBa  DJEKTPOMATHUTHBIX  BOJIH:
OTpa)KE€HUE, IMPEIOMIICHHE, MOJISIpU3aLusl,
mudpakuus, wuHTepdepeHius. CkopocTh

QJICKTPOMAriuTHBIX BOJIH

5.2.6

[MIxana 3JIEKTPOMATHUTHBIX BOJIH.
[IpuMeHeHuEe RIIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHL[I/IHBI paauocCBA3U W TCICBUACHUA.




Panuomnokarus. 9J'IeKTp0Mal"HI/ITHOG

3arps3HEHHE OKPYKAIOMIEH Cpelibl

5238

TexHuueckne yCTpOMCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTHI, yJIbTPa3BYKOBas
IUAarHOCTUKa B TEXHUKE U MEIMIMHE,
panap, paguonpuEMHHUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neup

5.3

OIITHUKA

531

IIpsaMonuHeliHOe pacpOCTpaHEHHUE CBETA

B OJTHOpOoAHOM cpene. JIyu cBeta

5.3.2

OTtpaxkxeHue cBeTa. 3aKOHBI OTpPaKEHUS
ceTa. [locTpoeHne M300pakeHuii B TIOCKOM

3epKaie

5.3.3

[peromiieHue cBeTa. 3aKOHBI IPETOMIICHHS
CBeTa. AOCOJIFOTHBII OKa3areib

MIpETOMIICHUS

5.34

ITormoe BHYTPEHHEE OTpa)KEHUE.
[IpenenpHbIl yroa MOJHOIO BHYTPEHHETO

OTpaKeHUS

535

Hucnepcust cBera. CHOXHBIH  COCTaB

Oemoro cera. [[Ber

5.3.6

CoOuparone M pacceUBaIONIUE JIHH3BI.
Tonkasa snmH3a. DOKyCHOE paccTOsHUE U
ONTUYECKass  CHJla  TOHKOM  JIMH3BIL.
[Toctpoenue n3o6pakeHuit B coOMparonmx
U pacceuBarolux JmH3ax. Dopmyna
TOHKOM JNHWH3BL. YBEIWYEHHE, JaBacMoe

JIMH30H

5.3.7

IIpenesnbl IPUMEHNMOCTH T'€OMETPUUECKOMI

OIITUKH

5.3.8

Wutepdepenmust  cBera.  KorepeHTHBIE
HMCTOYHHUKH. YcnoBus HaOIrOAeHUS
MaKCHMYMOB u MHUHHUMYMOB B
WHTEPPEPEHITMOHHON KapTHHE OT JIBYX

CI/IH(I)aBHLIX KOIr¢pCHTHBIX HCTOYHUKOB




Hudpakinus  cBera.  JudpakinuonHas

pemérka. YcnoBue HaOMIOEHUS TJIaBHBIX

5.3.9 MaKCUMYMOB npu MaJIcHHHU
MOHOXPOMAaTHYECKOT 0 CBeTa Ha
IUPPAaKIIMOHHYIO PEHIETKY
5.3.10 [Tonspuzanus cBera
TexHuueckne yCTpOMCTBA: O4YKH, JIyna,
¢doroanmapaT, NPOEKIMOHHBIM ammapar,
5.3.11 MHKPOCKOTI, TEIECKOII, BOJIOKOHHAs
OIITHKA, T paKLHOHHAS pelérka,
HOJISIPOUTL
IIpakTnyeckue paloTHI. N3mepenne
5310 nokaszareins npesomiieHus. Mccienosanue

CBOMCTB  HM300pakeCHWW B  JIMH3aX.

HaGnronenue nucriepcun cBera

BJIEMEHTbI CHHELIMAJIbBHOW TEOPUU OTHOCUTEJIBHOCTH

6.1

I'paHnnBl NPUMEHMMOCTH  KJIACCUYECKOU
MEXaHUKH. ITocTtynatsl TEOPUH
OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTH
MOAYJIsl CKOPOCTH CB€Ta B BaKyyMe,

MNPpUHOUII OTHOCUTCIIbHOCTH DHWHINTEHHA

6.2

OTHOCHUTEIIEHOCTD OJHOBPCMCHHOCTH.
3aMe,[[J'ICHI/I€ BpEMCHHU U  COKpAIlCHHC

JUTMHBL

6.3

DHeprust U UMITYJILC CBOOOTHOM YaCTULIBI

6.4

CBsi3p Macchl C DHEPrUed W HUMILYJIECOM
CBOOOJIHOW dYacTULbl. OHEpPrus IMOKOS

CBOOOIHON YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OITUKHU

7.1.1

®otonbl. Dopmyna [lnanka cBsA3M 3HEPrun
dboToHa C ero 4YacTtoTo. DHEprus u

UMIYIHC GOTOHA

7.1.2

OTtkpeiTHE U HccnenoBanue Gorodddexra.




OIIBITEI AT. CromeroBa. 3aKOHEI

doTorhdexra

7.1.3

VYpaBHeHue DUHIITEHHA s
doTorddekra. «Kpacnas rpaHuIa»

doTorhdekra

714

JlaBnenue cBera. OnbiTel I1.H. JIeGeneBa

7.15

XUMHYECKOE JICHCTBHE CBETa

7.1.6

TexHuueckne yCTponcTBa: (OTOIIEMEHT,
dboTogaTUHK, COJIHEYHAs OaTapes,

CBETOIHO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbIThI
Pesepdopaa mo nccnenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHas{ MOZCIIb aToOMa

71.2.2

[TocTynaTsl Bbopa. Nznydenne u
norjiomnieHne (QOTOHOB MpU  IEepexoje
aToMa C OJHOrO YpPOBHS OJHEPrud Ha
npyroil. Bunsl cnektpoB. CriekTp ypoBHEH

SHEPruu aTomMa BOJ0poJia

7.2.3

BomuoBeie cBoiicTtBa yactuil. BoaHEI e
bpoiins. KopnyckynspHO-BOIHOBOU
nyamusMm.  Jludpakuuss  2JI€KTpOHOB Ha

KpHUCTaJIax

7.2.4

CrioHTaHHOE U BBIHYKIACHHOC H3JTYUCHHUC.

YcTpoiicTBO M IpUHIUI paboTHI Ja3epa

7.2.5

TexHuueckue ycTpOMCTBA: CHEKTPAIbHBIN
aHau3 (CHEKTPOCKOM), Ja3ep, KBAaHTOBbII

KOMITBIOTED

7.2.6

[Ipaktnueckue  pabGorbl. HaGmonenue

JIMHEWYaToro CeKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonbl HaOMIOAEHUS U pEerucTparuu

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpBITI/Ie PaauOaKTUBHOCTH. OTMBITEI




Pesepdopna mo ompemeneHuio cocraBa
paanoakTUBHOro  u3nydeHus. CBoiicTBa
anb(a-, 6era-, raMMa-u3nydeHus. BiusHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPIraHU3MbI

OTkpeiTHE  TPOTOHA U HEUTpOHa.

Hyxnonnas monens sapa [eiizenbepra —

733 WBanenko. 3apsan sapa. MaccoBoe 4duciio
sapa. M3oTonsl
Anbda-pacna. DNeKTPOHHBIN "
MMO3UTPOHHBIN Oera-pacma. I'amma-
734 U3JIy4yeHHE. 3akoH PaaroaKTUBHOI O
pacnazna
DHeprust CBA3M HYKJIOHOB B  fJpe.
735 Snepusie cuinbl. JlegexT Maccsl sapa
Snepubie peakiuu. JleneHne W CUHTE3
7.3.6
sanep
SAnepHslii peaxTop. TepmosinepHbIi
cunte3. IIpobmembl W MEpCHEKTUBEI
3. ANEPHOM  DHEPreTHKH. OKOJIOIMYECKUE
ACIEKTHI SIIEPHON SHEPreTUKHU
OnemeHTapHble  4yacTulpl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyHIaMEeHTaIbHBIE
B3aUMOJICH CTBUS
TexHuueckne  yCTpOWCTBA:  JO3UMETP,
7.3.9 KaMmepa BuibcoHa, saepHBIM peakTop,
aToMHasi Oomba
[Ipaktnueckue pabotel. VcciegoBaHue
7.3.10 TPEKOB YaCTHI] (mo TOTOBBIM
¢dororpadusim)
OJIEMEHTBI ACTPO®U3UKU
Bun 3B&3mnoro neba. CosBesnus, sipKue
81 3BE3/1b1, MJIAHETHI, UX BUAUMOE JIBUKEHUE
8.0 Conneunas cucrema. I[lmanersl 3eMHOM

rpynrIibl. IImaHeThI-TUTaHThI n ux




CIIYTHUKH, KAapPJIMKOBLIC IIJIAHCTLI. Maisie

Tesra COJTHEYHOU CUCTEMBI

8.3

Conane, ¢orochepa u  atmocdepa.

ConHeyHass akTHUBHOCTD

8.4

Ncrounuk sneprun ConHua u 38€31

8.5

3BE31bI, HMX OCHOBHBIE XapPAKTEPUCTHKH:
Macca, CBETUMOCTb, pajJuyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTPaNBHBIA  KJACC — CBETUMOCTDHY.
3B&3bI  IVIABHOM  IOCIIENOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY IS

3BE3] TJIaBHOU OCJIICAO0BATCIIbHOCTH

8.6

BayTtpennee CTpOcHUE 3BE3.
COBpeMeHHBIC npeaACTaBJICHUA (o)
MIPOUCXOXKACHUN U 3BOJIOIMU CoJHIIa U 3BE3I.

OTallbl )KU3HU 3BE3]

8.7

Mneunsiii  Ilyte — Hama [amaktuka.
CnupansHast ~ cTpykTypa  lanmakTukw,
pacnpeneneHue 3BE34, Trasa U IIBUIM.
ITonoxxenne wu nwxkenue CosHua B
lanaktuke. Ilnockas wu  cdepuueckas

IOACUCTCMBI T"amakTuku

8.8

Tunel ramaktuk. PaauorajakTUKU |

KBa3apbl. UEpHBIE ABIPHI B SAPAX rajgakTUK

8.9

Bcenennaa.  Pacmmpenue  BceneHHOM.
3akon Xa00na. Pazberanue rajakTuk.
Bo3pact u pamuyc Bcenennoit, Teopusd
bonbmoro B3peiBa. Mogenb «ropsiuei

Bcenennoii». PennkroBoe uznyueHue

8.10

MacmrabHass ~ cTpykrypa  BceleHHO.
Mertaranaktuka. HeperméHnubie mpoOiaemMsbl

aCTPOHOMUU




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

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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