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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 3neKkTUBHOTO Kypca 1o ¢u3nke 0a30BOr0 YpPOBHS Ha YpPOBHE
cpenHero o6miero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TOJIOXKEHHM H
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTENIbHOW MpOTrpamMMbl,
npencraBieHHbix B ®I'OC COO, a Takke ¢ yuéroM (denepanpbHOU padboueit
IporpaMMbl BOCIHUTAHMS M KOHIIENIMK MPENoJaBaHusl Y4eOHOro mpeaMera
«Dduzuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit dexaeparum,
peann3yIonmMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

CopepkaHue mporpamMmbl 3JEKTHUBHOTO Kypca MO (PU3MKE HANpaBIEHO Ha
(GbopMHpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHUHbI Mupa oOyvaronuxcs 10-11
KJIACCOB MpU OOy4YeHHH WX (pu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTeIbHOCTHOTO noaxoja. [IporpamMa mo gusnMke cOOTBETCTBYET TPEOOBAHUSIM
OI'OC COO x muaHUpPyEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEAMETHBIM
pe3ynbrataM OOy4Y€HHs, a TakKe€ YYHUTHIBAET HEOOXOAMMOCTh peaIu3aluu
MEXKIPEIMETHBIX CBA3ed (U3UKM C €CTECTBEHHO-HAyYHBIMU  Yy4E€OHBIMU
npeaMeTamMu. B Hell ornpeaensoTcss OCHOBHBIE LIeTU U3ydeHus (U3UKU Ha YPOBHE
cpelnHero oo0Imero o0pa3oBaHUs, IUIAHHUPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca
(U3UKY: TUYHOCTHBIC, METANPEIMETHBIE, MPEeIMETHBIC (Ha 0a30BOM YpOBHE).

[Iporpamma 351€KTUBHOTO Kypca Mo (pU3MKe BKIHOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpenaMera « PDu3nkay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIYYEHHUsSI HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMU M JIPYTHUX.
N3yuenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (POPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpa oOydaromwuxcsi, B (OpMUPOBaAHUE YMEHUU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS NP BHITIOJHEHUN UMHU YI€OHBIX UCCIIEIOBAHUH.

B ocHOBy »5neKkTMBHOTO Kypca (GU3MKH [JIsl YPOBHS CpPETHEro OOIIero
oOpa30BaHUs TOJIOKEH PSIJT HIIeH, KOTOPHIE MOYKHO PaccMaTpUBATh KaK MPUHITUTIBI
€ro MOCTPOECHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepuajl U3 BCEX pa3esoB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJICpKaHMsl, TOCBSIIEHHBIX JKOJOTMYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU dJIEMEHTAMHU OJEKTHUBHOTO Kypca (HU3MKM Ha ypOBHE
cpenHero obmniero oOpazoBaHMs SBISAIOTCS (u3nueckue Tteopuu (popmupoBaHue
NPEACTABICHU O CTPYKType TMOCTPOCHHUS (DPU3UYECKON TEOpHH, POJU
byHIaMEHTAIBHBIX 3aKOHOB W TPHUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O
MPUPOJIE, TPAHULIAX IPUMEHUMOCTH TEOPUU, JIJIs1 ONUCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUM U TIPOIIECCOB).

CHUCTEMHO-AESATEILHOCTHBIN TOAXOJ B Kypce (PU3MKU peanusyercs MpexkIie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OpAaTOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOro0 KaOuHeTa (U3MKUA WIA B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7abopaTopHOTO 000PY/IOBaHUS JOJKHBI OBITH TMOCTPOSHBI Ha KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHUS OOYYarOIIMXCSd K HAYIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHHSI KakK pe3ysibTara H3YYCHHsI
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

IPOLECCe M3YUYCHHs SJEKTUBHOTO Kypca (PU3MKKM Ha YypOBHE CpPEIHEro oOIero
oOpa3oBaHUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3JUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TMOHMMaHUE (PU3UYECKUX OCHOB U MPHUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIAJICHUE METOJAMH CAMOCTOSITEIBbHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W UHTEpIpeTaluu UHPOpMaIUu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne snexTtuBHOTO Kypca (pusuku (0a30BbIil ypOBEHb) Ha YPOBHE

cpeaHero ooOuiero odbpazoBanus otBoauTcs 68 yacos: B 10 knacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (U3NYECKUX SBICHUNA W TpolrieccoB. HayuHble THIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeOHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nNepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkKeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPE€HMWS, NOYyTH U NEPEMEIICHUA
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBosnmHeitHoe  nBWKeHWe. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon n wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M MPAKTAYECKOE IPUMEHEHHE. CIIUJIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Tema 2. /lunamuka

[Ipunuun  otHocutenmbHOCTH  ['ammmnesa.  IlepBeii  3akoH  HeroToHa.
NHepunalibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUT MAaTEPUAIIbHOM TOUKHU. TpeTrii 3aKkoH Hbr0TOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsxkectu. llepBasg kocmuueckas
CKOPOCTb.

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



Tpenue. Bunel TpeHus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuiia conpOTUBIIEHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHoE U BpalliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. YcnoBug
paBHOBECUSA TBEPAOTO TENA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHCHUE: MOAIIUITHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Tema 3. 3akonsl coxpaneHus é mexanuxe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U MU3MEHEHHE HMMITYJIbCA TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE IBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas SHEPIUs YIIPpYro
nepopMupoBaHHoi  TpykuHBI.  [loTeHUManbHAast  2HEprus Tejla  BOJIM3HU
MMOBEPXHOCTH 3EMIJIH.

[loTeHnumanbpHple W HEMOTEHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl Mosiekyi. KonunyectBo BemiectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUU HACANbHOrO rasza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHHE MenaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM



BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Tema 2. Ocnosvl mepmoounHamuku

TepmoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U coco0bI €€ n3MeHeHus. KonnuecTBo TemioTel U paboTta. BHyTpeHHs s
SHEpPrusl  OAHOATOMHOTO  HJEalbHOrOo  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyYCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[lonatue 00 aamabaTHOM Tmponiecce. IlepBbIil 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TEepBOro 3aKOHA TEPMOJMHAMHUKM K u3omponeccam. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi 3HEpPrUM B TEIJIOBbIX MamuHax. KoadduuueHT mnose3noro
nerctBus TemoBod mamuHbl. [{ukn KapHo u ero kodpuuMEeHT MOJIE3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TPOOIEMBbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO31yxa. HaceimeHHsli map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3aius. Y aelbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPHUaJIOB, U HAHOTEXHOJIOTUH.

Paznen 4. DaekTpoauHaMMKa

Tema 1. Inekmpocmamuxa

OJIeKTpU3alMs TeJl. OJEKTpUYECKUu 3apsa. /JlBa BuAa dIEKTPUUYECKUX
3apsnoB. [IpOBONHMKM, OUANEKTPUKU W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
AIIEKTPUYECKOrO0 3apsija.

B3zaumopeiictBue 3apsan0B. 3akoH Kynona. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Moyeil. JIuHuM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTeHIMANOB. [IpOBOJHUKM M JUAJNEKTPUKKA B DJIEKTPOCTATUYECKOM  TIOJIE.
JusnexTpuueckas IPOHUIIAEMOCTb.

OnextpoémkocTs. KoHgeHncaTop. DNeKTpOEMKOCTh TIIOCKOIO0 KOHAEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuueckue YCTpoWCTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN alapar, CTPyHUHbINA IPUHTED.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsioxenue. 3akon OMa i1 y4acTKa LETu.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COMPOTHUBIIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOTHUKOB.

Pabora amekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTOM) AyieKTpudeckoi nemnu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAS MPOBOJIUMOCTh
NOJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIUALNS. DIEKTPOIH3.

DJIEKTpUUECKUl TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [1nazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTENbHBIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYYMHBINU JAHO/I,
TEPMUCTOPHI U (OTOPE3UCTOPHI, TTOTYIPOBOTHUKOBBIN AMOI, TaIbBAHHKA.

MexnpeaMeTHbIe CBSI3H

N3yuenue snektuBHOro Kypca ¢(usuku Oa3oBoro ypoBHs B 10 kmacce
OCYILIECTBIIETCS C YYETOM COAEPHKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.



Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napabosa, runepOoiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B XKUBOU npupoje, nuddysus, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
DIEKTPUYECKUE SABJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAS AUCCOLIMALNS,
rajbBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HMCHOJIB30BAHUEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKH, WCIIOJIB30BAHHE 3aKOHA COXPAHECHUSA
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JAPYTHUE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJyYEHUS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHMCJIE€ HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, AJIEKTPOHAIPEBATEIIbLHBIE npuodopkI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKUUA

IlocTosiHHBIE  MarHuThbl.  B3aumojaencTBUE  MOCTOSHHBIX ~ MarHuTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
WHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe TION€ TIPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUIUAH
MAarHUTHOI'O TOJISL JJIMHHOTO IPSIMOTO HPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBre NpoOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HalpaBiieHUE. [[BUKEHHE 3apsiKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJIEKTPOABIDKYLIAs Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHayKuuu Papanest.

BuxpeBoe anekTpuueckoe ImoJie. OJIEKTPOABWKYILIAsd CHJIA HHIYKLIWN B
IIPOBOJIHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHIYKUWHU. OJIEKTPOABMXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TTOJIS1 KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWcCTBA M MPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIYKIHOHHAs [1€Yb.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEDAHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHHYECKHE  KOJIEOAHMS.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza KoseOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTU4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy rApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE DJIEKTPOMATrHUTHBIC KOJIeOaHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU Kosiebanusimu. dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKUE
KojeOanus. Pezonanc. BeIiHyK€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHHUs.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
HHEPrur. DKOJOTHUYECKHE PUCKH MPU MPOU3BOACTBE 3JeKTpodHepruu. KymbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpa”eHus. Ilepumon. Ckopocts
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE BOJHBI.
HuTepdepentus u qudpakius MEXaHHYECKIX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.



DONEeKTPOMArHUTHHIE BOJHBL. Y CIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHtanus BektopoB E, B, V B anekrpomarautHol BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpakius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [[puMEHEHNE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyecknue yCTpOMCTBa M IPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi IUArHOCTUKA B TEXHUKE M MEAMIIMHE, panap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMoNMHEHOE pacHpoOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbId HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoeHue n3zoOpaxeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOTO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONITHUKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBus HaAOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTepEpEHIHOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMATUYECKOrO0 CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue YCTpPOMCTBAa M MPAKTHYECKOE NPUMEHEHHME: OYKH, JIyIna,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, OJISIPOU.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIbHOCTH
['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTsel
CHELUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.



OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIHS
IIOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruM (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTODIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Inanerapnas momens aroma. llocrtynater bopa. M3nydenue u mormonieHue
(GbOTOHOB MpU mMepexojie aToMa C OJHOTO YPOBHSI DHEPTHUH Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJOPO/IA.

BonHoBsie cBoiicTBa yactul. Bosusl e bpoisist. KopnyckyisipHO-BOJTHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.

TexHudeckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, TramMMa-u3ITy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. [amma-
u3JIydeHue. 3aKOH PaJuoaKTUBHOIO pacma/ia.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. JledexT maccer sapa.

SnepHeple peakuuu. [leneHne u CUHTE3 AI€Ep.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJICPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHOM SHEPTETUKH.



OnemeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTobl HAOJIIOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHn4ecKue yCTpOMCTBAa M MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETp, KaMepa
BunscoHa, siaepHblil peakTop, aToMHasi boMo0a.

Me:xnpeaMeTHble CBSI3H

W3ydenue snekTuBHOro Kypca (usuku Oa3oBoro ypoBHsS B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Meosicnpeomemnule nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPABHEHUN, TPUTOHOMETPUUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHH HAa OCU KOOPAHMHAT, CII0OKEHHE BEKTOPOB,
IIPOU3BOJIHBIE 3JIEMEHTApPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTelabHbIE
JBWKECHUS B )KMBOHM IIPUPOJE, ONITUYECKUE SBJIICHUS B )KUBOU IPUPOJE, NEUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITIMYECKAsi CTPYKTYpa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPaJIbHbIM
aHaJIN3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KW MAarHuTHBIX Py,
(doTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUH.

Texnonocusi: JIMHUAWA BJEKTPOINEpeady, TeHepaTop MEPEeMEHHOro TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, pPaJiuONpPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHHE ANEKTUBHOTO Kypca Mo (pu3nKke JOHKHO 00ECIeUnTh HOCTHXKEHUE
CIEIYIOUUX JUYHOCTHBIX, METANpPeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOU JIEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOMN M BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOSHUE YCTOMYMBOTO OyAYyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaM MpodhecCHOHATbHON NeATEeIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B MPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIU3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEHThl HJi JO0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErpPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBIISTH IOUCK, AaHAJU3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpTraHU3aI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOoM Ha3zHadeHHsI HHPOPMAIIUHU U LETICBOW ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHTyallUd M CMsT4arthb
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KAKJOT0 WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJaJa M KaXJIOr0 yYaCTHHKAa KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJAEHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMyIUpOBaThH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPILAEMBIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINU3E PEe3yJbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPAMMBbI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUS Pa3BUTHUs COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOMICH CTPEMIICHHE K JIOCTIKCHHIO IIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHblEe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIEINIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pU3NUECKHe sBICHUsS (MPOIECChl) U OOBACHATHh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojieiicTBre Ten, auddy3us, OPOYHOBCKOE NBMXECHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, Cua,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UMYECKYIO BEIIMYMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHsSS JSHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMU BEIUUMHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py OMHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3UUECKHN CMBICI HCIIOIh3yEMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPeHEH KMHETUYECKOM PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPAHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBIISAThH MPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIEepUMEHTa, Y4eOHO-HCCIENOBATENBCKOW W TPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
HENOYKY PaCCYXJACHUN C OMOpPONM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YUYEOHOW U HAay4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIyYaeMyto HH()OPMAIINIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpENeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJIICHUS (MIPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKIWS, JAEHUCTBUE MArHUTHOTO TIOJSl Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3phexT (poTodr¢dheKT), CBETOBOES AaBlIeHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCTOJBb3YSd (HU3UYECKUE BEIMYUHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ U 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU OIMUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb A3JEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (PU3MUECKYI0 BEJIMYUHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHHsS] MAacCOBOTO YHMCIa, MOcTynaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmymupoBath IpobiieMy/3amady ¢ THUIOTE3y Yy4eOHOro DKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HMCIOJIh30BaTh HM3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
0o0opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOUMbIe 1711 €€ pEIIeHHUs, MPOBOJUTH PAcu€Thl M OICHMBATh PEaTbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU W TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B TpyNIE C BBHINOJHEHHEM pAa3MYHBIX COILUAIBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmbl

Ne i/

KoaunuecTBO 4acoB

Bcero

Paznesn 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 1
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 3 bubnuoreka I{OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 5 bubnuoteka L{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 2 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 10
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
0 i .
3.1 CHOBBI MOTICRYIIAPHOKHHETHACCKOM 8 Bu6miorexa [{OK https://m.eds00.ru/7f41bf72
TEOpUH
3.2 OCHOBBI TEpPMOAMHAMUKHI 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
A .
3.3 TPCTATHRIC COCTOTHIA BetecTsa 4 buomuoreka I{OK https://m.edsoo.ru/7f41bf72
da30BbIE IEPEXOABI
Hroro no pazneny 15

Paszpnen 4. JIEKTPOANHAMUKA

4.1 DnexTpocTaThKa

4.2 ITocTOsIHHBIM dIIeKTpUYECKUM TOK. TOKH

bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
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11 KJIACC

Nent/ HaumeHnoBaHue pa3iesioB U TeM Koanvecrso yacos
° n/m
NPOrpaMMabl

Bcero

Pazpen 1. JIEKTPOANHAMUKA

JuaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

11 MarnuTtHoe nojue. IeKTpoMarHuTHast 7 bubnnoreka [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 7
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4yecKue U AIEKTPOMAarHuTHbIE 4 bubnuorexa [JOK
' KoJIe0aHus https://m.edso00.ru/7f41c97c
59 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 3 bubnuoteka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 o 6
i https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 5 bubnunoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Htoro mo pazneny 2
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHThI KBAaHTOBOW ONTUKHU 4 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bub6nuorexa [IOK



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

https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK

4.3 l ATOMHOE S1pO 4 https://m.edso0.ru/7f41c97c
Wroro no pazueny 12
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
a C)
Koai1ecTBo Hara JIEKTPOHHbBbIE LN (pPOBbIE
U3y4YeHUS o0pa3oBaTe/ibHbIE PeCypChl
Ne n/mm Tema ypoka 4acoB
Bcero
Ponb 1 MecTo husuku B popMUpoBaHUU
COBPEMEHHOM HAYyYHOU KapTHHBI MUpPA, B 1 bubnuoreka L{OK https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATEIbHOCTH JIFOIeH
PaBHOMepHOE NpAMONMHENHOE IBUKEHUE 1 bubnuoreka LIOK https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE NPSMOIUHENHOE
YOROP P 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c372e
JBUYKEHUE
CBoboaHoe najeHue. Y cKopeHue
1 bubmuoreka L{OK https://m.edsoo.ru/ff0c39cc
CBOOOHOIO Ta/IeHUS
[Tpunnun otHOcUTEeNnbHOCTH [anmuest.
WNHepunanbHble CUCTEMBI OTCUETA. 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c3be8
IIepBe1it 3ak0oH HproTOHA
Macca Tena. Cuna. [Ipunuun
cyneprno3uuuu cui. Bropoi 3akox 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c3be8
HeroTona 1t MaTepuanbHOW TOUKU
3aKkoH BCeMUPHOTO TsAroteHus. Cuna
P 1 Bu6morexa LIOK https://m.edsoo.ru/ffoc3d00
TskecTu. [lepBas kocMHuueckasi CKOpOCTb
Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c3e18
[TocTynarenbHOe U BpalareabHOe
BIKEHHE a0COIIOTHO TBEPAOIO Tea.
A PA 1 bubnmuoteka [{OK https://m.edsoo.ru/ffOc41a6

MowmenT cuibl. Ilnedo cuiel. YcinoBus
paBHOBECHS TBEPIOTO TEIIA



https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c41a6

10

NMnynsc MmaTepuabHONM TOYKHU, CUCTEMBI
MaTEpHAIbHBIX TOYEK. IMITyIbC CHIIBL.
3aKOH COXpaHEHMs UMITYJIbCA.
PeaktuBHOE ABMXEHME

bu6mmoreka LIOK https://m.edsoo.ru/ff0c43d6

12

[TorenumaneHas sHeprus. [loreHnnanpHas
JHEPrus yrnpyro nehopMUPOBAHHON
npyxuHsl. IloreHnmanbHas sHeprus tena
BOJIN3M IOBEPXHOCTHU 3eMIIU

bubnmoreka [{OK https://m.edsoo.ru/ffOc461a

13

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

bubnuoteka LIOK https://m.edsoo.ru/ffOc4dc2

14

15

Macca monexyn. KonnyecTBo BemiecTsa.
[TocTostnuas ABoraapo

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka LIOK https://m.edsoo.ru/ffOc4fde

16

AOGcoitoTHas TeMiepaTypa Kak Mepa
CpeHEeW KMHETUYECKON YJHEPTUU
JBHKEHUS MOJIEKYJI. Y paBHEHHE
MenpeneeBa-Knanelipona

bubnuoteka [{OK https://m.edsoo.ru/ffOc511e

17

18

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

I/Isonpoueccm B UACAJIbHOM ra3€ u ux
Fpa(l)I/ILIeCKOG NpeACTaBJICHUC

bubmuoreka [{OK https://m.edsoo.ru/ff0c570e

19

Bunael rerionepenaun

bubnuoteka [{OK https://m.edsoo.ru/ffOc5¢c36

20

21

VnenpHas TEMIOEMKOCTE BEIIECTBA.
KonnuecTBo TemnoTs! npu
Tertonepenaye. AauabaTHBINA MPOIIece

HepBBIfI 3aKOH TCPMOJUHAMHUKU U €TO
IMPUMCHCHUC K U30IIponeccamMm

bubnmuoteka [{OK https://m.edsoo.ru/ffOc5¢36

bubmuoreka [{OK https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c461a
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[Tpunun pevicreus u KII/ TennoBoi

22 bubnmoreka [{OK https://m.edsoo.ru/ff0c600a
MaII1HbI

23 Hukn Kapno u ero KIT{
I1 0 e e )

24 apOOLPASOBAHMIE 1 KOHACHCAIA Bu6miorexa LIOK https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunenue
AG

25 COTMOTHAA I OTHOCHTEIbHAT Bu6miorexa L{OK https://m.edsoo.ru/ff0c64d8
BJIQKHOCTH BO3/1yxa. HackIeHHbIi map
IT %

26 JABIICHHE | KPHOTAIITHSAIRDL, FACHBHA bubnuoreka L{OK https://m.edsoo.ru/ff0c6708
teriora miasnaeHus. Cyoaumanus

27 YpaBHeHHE TEII0BOro O6amaHca bubnuoreka L{OK https://m.edsoo.ru/ff0c6820
Hanpsk€HHOCTD AIIEKTPUYECKOTO TIOJISL.

28 [IpuHIMI cynepno3uuu dIEKTPUUECKUX bubnuoreka [IOK https://m.edsoo.ru/ffOc6df2
nosiel. JInHuy HanpsKEHHOCTH
Pa6 .

28 ADOTA CHIT SNCKTPOCTATHHCOROTO 10t bubnuoreka [{OK https://m.edsoo.ru/ffOc6f00
[Torenmman. Pa3HOCTh MOTEHIIMATIOB
ONeKTPOEMKOCTD IMIOCKOTO

29 KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO bub6nuoreka LIOK https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
IT

30 OCTCAOBATENRHOS, HapAIISIBHOC, Bu6maorexa LIOK https://m.edsoo.ru/ffoc74f0
CMEIIaHHOE COCTMHEHNE TIPOBOHUKOB
PaboTa 1 MOLTHOCTH 3EKTPHUUECKOTO

31 . P Bu6miorexa [{OK https://m.edsoo.ru/ff0c7838
ToKa. 3akoH Jxoynsa-Jlenna
3axon OMa 715 TOJTHOM (3aMKHYTOM )

32 anekTpuieckoil nenu. Koporkoe bubnmoreka [{OK https://m.edsoo.ru/ffOc7ae0
3aMbIKaHHUE.
DNeKTpUUECKU TOK B pacTBOpax U

33 pacmiaBax 3J€KTPOJIUTOB. bubnmoreka LIOK https://m.edsoo.ru/ff0c82ba

QHCKTpOHI/ITI/I‘-ICCKaSI JucCconuranms.
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DneKTpoan3

34

DJIEKTPUYECKUH TOK B ra3ax.
CamocTosITebHBIN 1 HECAMOCTOSATEIbHBII
pa3psa. Mounus. [1nazma

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bubnmoreka [{OK https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c84ae

11 KJIACC

Konnyec  Jlara DJIeKTPOHHBIe N (ppoBbIe 00pa3oBaTeIbHbIE
TBO U3y4eHus pecypcbl
Ne n/m Tema ypoka
4yacos
Bcero
[TocTostHHBIE MATHUTHI U X
1 psamvozeiicrane. Marmurioe nore, 1 BuGnnorexa LIOK https://m.edsoo.ru/ff0c9778
Bektop MaruuTHON MHAYKUMH. JIMHUK
MarHUTHON UHIIYKIIUU
MarauTHoe 1nosje NpoBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicreue 1 bubnnoreka [{OK https://m.edsoo.ru/ffOc98fe
IIPOBOJAHUKOB C TOKOM
3 JlefCTBHE MATHHTHOTO MO Ha 1 bubnuoreka IIOK https://m.edsoo.ru/ffOc9ac0
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlelicTBME MAarHUTHOTO TOJIS HA
4 JBUKYLIYIOCS 3apSyKEHHYIO YacCTHILY. 1 bubmmoteka LHOK https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunsl Jlopenia
OnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHUTHOM MHAYKIuU. DJC 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes
NHaykTUBHOCTE. SIBIICHME
6 camonmykin. IC caMonHAyKIHH. 1 but6moreka [IOK https://m.edsoo.ru/ff0ca600
DHeprus MarHUTHOTO TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€
7 ¥poi- npaxtikym «MarnuTHoe nose. 1 Bu6miorexa [JOK https://m.edsoo.ru/ff0cab82

SJ'IGKTpOMaFHI/ITH ast HHAYKI US>
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CBOOOTHBIC MEXaHMYECKHE KOJIeOaHusI.
["apMonnueckue Kosebanus. Y paBHEHHE
rapMOHUYECKHUX KOJeOaHUM.
[IpeBparenue sHepruu

bu6nmoteka LIOK https://m.edsoo.ru/ff0caf06

Kone6arensuslit kouTyp. CBOOOAHBIE
SJICKTPOMArduTHBIC KOJIEOAHMS B
UJIeaJbHOM KOJIeOaTeIbHOM KOHTYpE.
AHaNorust Mex 1y MeXaHHYeCKUMU U
AIIEKTPOMATHUTHBIMH KOJICOaHUSIMU

bub6nmoteka LIOK https://m.edsoo.ru/ff0ch820

10

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaNPsKEHUS

bubnuoreka I{OK https://m.edsoo.ru/ffOcbd34

11

Tpauchopmarop. [IpousBoacTro,
nepegaya u NoTpedaeHue dIeKTPUUECKO
SHEPruun

12

MexaHWYecKHue BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon. Ckopoctb
pactpocTpaHeHHsI U JJTHHA BOJTHBI.
[Tonepevnsie M MPOTOTBHBIE BOJTHBI

bubnuoteka [{OK https://m.edsoo.ru/ffOcca54

13

14

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3BYyKa.
BricoTta Tona. TemMOp 3Byka

[TpuHIMIBI PAAMOCBA3U U TEJIEBUICHUS.
PasButue cpencts cBs3u. Pagnonokarus

bubnuoteka [{OK https://m.edsoo.ru/ffOcccOc

15

OTtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS
cgeta. [loctpoenue n3obpaxkeHuii B
IUIOCKOM 3€epKalle

bubnuoteka [{OK https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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16

IIpenomiienue ceera. [loaHOE BHYyTpEeHHEe
oTpaxeHue. [IpenenbHblid yroJ MoJHOIro
BHYTPEHHET0 OTPaKEeHUS

bu6nmoteka IIOK https://m.edsoo.ru/ff0cd7f6

17

JIunssl. [TocTpoenune n3odpakeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBennueHue JIMH3bI

bubnuorexka ITOK https://m.edsoo.ru/ffOcddle

18

19

Hucnepcus cBeta. CoXHBIN COCTaB
Oenoro cBera. L{Ber.

HNurtepdepennus ceera. udpakmus
cBeta. JludpakunoHHas penéTka

bubnuoreka [{OK https://m.edsoo.ru/ffOced22

20

ITonepedyHOCTHh CBETOBBIX BOJIH.
ITonmapuszanus ceera

bu6mmoteka 1IOK https://m.edsoo.ru/ffOcf02e

21

22

23

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3aMe/yIeHre BpEMEHH U COKpallleHUue
JUTMHBI

OHEeprus U UMILYJIbC PEISITUBUCTCKON
yacTULbl. CBS3b MACCHI C YHEPTUEN U
UMITYJIbCOM. DHEPIHUs TOKOS

®otonbl. Dopmyna [Mnanka. DHeprus u
UMITYJIbC (OTOHA

bubmnoreka IHOK https://m.edsoo.ru/ffOcfa42

bubnuoreka [{OK https://m.edsoo.ru/ffOcfc68

bubmuoreka [{OK https://m.edsoo.ru/ffOcfel6

24

25

26

OTKpBITHE U HCCIIEI0BaHNE
dotoaddekra. OnbiTe A. I'. CTomerona

3akoHsbl poTodddexra. YpaBHeHHE
OunmreitHa 11 porosddexra. «Kpachas
rpanuna» Gororddexra

Pemrenue 3a1a4 no reme «371€MEHTHI
KBAHTOBOM ONTHKH

bubnuoteka IIOK https://m.edsoo.ru/ffOcffc4

bubmuoreka [{OK https://m.edsoo.ru/ff0d015e

bubnuoreka ITOK https://m.edsoo.ru/ff0d0302

27

Mogens atoma Tomcona. OTBITE

bubnuoteka [{OK https://m.edsoo.ru/ff0d091a
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Pesepdopaa o paccesHUIO 0-4acTHIL.
[TnanerapHast MOJeTb aTOMA

28

29

[Tocrynarsr bopa
W3nydyenue u nornoeHue GoToHOB MpH

nepexo/ie aToMa ¢ OJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl ciekTpos

bubmuorexa IIOK https://m.edsoo.ru/ffOd0afa

bu6nmoteka LIOK https://m.edsoo.ru/ff0dOafa

30

BoaHoBEIE cBOMicTBa yacTull. BoiHEI e
Bbpoitns. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE
U3JIy4eHHE

bubnuoreka IIOK https://m.edsoo.ru/ff0d0ca8

31

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuto cocraBa
PaZMOaKTUBHOTO U3ITYYCHHUS

bu6mmoteka IIOK https://m.edsoo.ru/ff0d0fd2

32

33

34

CsaoticTBa anbda-, 6era-, ramma-
N3TYyUCHUA. Bnustaue PaaOaKTUBHOCTHU
Ha )XUBBIC OPraHU3Mbl

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnaz. DIeKTPOHHBIH
Y TIO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3Iy4eHUe

OHeprus CBA3U HYKJIOHOB B SIIpE.
SnepHsle peakuuu. SnepHblil peakTop.
[Ipo6nembl, epcreKTUuBEI,
JKOJIOTHYECKHE ACTIEKTHI SII€PHOMN
SHEPIreTUKHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

bubnuoteka [{OK https://m.edsoo.ru/ff0d1162

bubmuoreka [TOK https://m.edsoo.ru/ff0d1356
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YYEBHO-METOAUYECKOE OBECINEYEHME OBPA3OBATE/IbHOIO NMPOLIECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUANbI ANA YHEHUKA

e ®usumka, 10 knacc/ .A.Makuwes, b.6. byxosues, H.H.CoTcKuiA. YuebHUK ana
obuweobpasoBaTebHbIX OpraHmM3aumin. basoBsblii ypoBeHb. MockBa. M3gatenbcTBo
«[TpocseleHne»

. » ®usumka, 11 knacc / I.A.Msakuwes, 6.6. byxosues, B.M.HapyruH. YuebHuKk ans
obuweobpasoBaTesibHbIX OpraHM3aunit. basosbin ypoBeHb. MockBa. M3aatenbcTBo
«lpocseLleHner.

* NNocobue ana noarotoBku K EMN noa peaakuymenn M.KO.Jemunaosoi
METOAUYECKUE MATEPUA/IbI ANA YYUTENA

e ®usumka, 10 knacc/ I.A.Makuwes, b.6. Byxosues, H.H.CoTcKuiA. YuebHUK ans
obueobpasoBaTesibHbIX OpraHM3auuit. basosbin ypoBeHb. MockBa. M3aatenbcTBo
«[lpocseleHmne».

e ®dusunka, 11 knacc / M.A.Makuuwes, b.5. byxosues, B.M.YapyruH. YuebHuK ana
obuweobpasoBaTesibHbIX OpraHM3auuit. basosbin ypoBeHb. MockBa. M3gaTenbcTBo
«lpocseLlleHmner.

e .Co0pHMK 3aaau no ¢pusmke 10-11 knaccol (ABTop O.U. IpomoBLeBa)

¢ [Tocobue ana noarotoBku K EMN noa pepakumen M.KO.Jemnaosoi
LUNDPOBbIE OBPA30OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
1. http://nsportal.ru - coumanbHana ceTb paboTHMKOB 06pa3oBaHMUA.

2. http://markx.narod.ru/pic/ - pusumka B wKone.

3. http://festival.1september.ru/articles/ - dectuBanb negarornyecknx naen.
4. http://www.fizika.ru/ - cant gns yumtenein GUMKN U UX YHEHNKOB.

5. http://www.physics.ru/ - matepunansl no pusmke.

6. www.ege.edu.ru - UAHpOpMaLMOHHbIN nopTan EM



		2025-03-25T09:59:48+0300
	Шибанов Лев Николаевич




