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MNOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa no ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMM K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLENIMM IpenofaBaHus ydeOHoro npeamera «®dusnka» B oOpa3zoBaTeNIbHBIX
OpraHu3alUsIX Poccuiickou denepaunu, peATU3YIOLINX OCHOBHEIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

ConmepxaHnue mporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHnu ux (u3nuKe Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOydeHHusi, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlMU MEXKIIPEIMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TIpeaMeTramMu. B Hel
OIPEAEIISAIOTCS OCHOBHBIE LIEJIM M3y4deHUs (U3MKM HAa YPOBHE CPEIHErO OOILEro
o0Opa3oBaHUsl, IUIAHUPYEMbIE PE3YyJIbTaThl OCBOEHMS Kypca (PU3UKU: JIUMYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 6a30BOM yPOBHE).

[Iporpamma peanusyercs na 6aze yeHmpa eCcmecmeeHHO-HAYYHOU U
mexHoi02u4eckou HanpasienHocmeu « Touka pocmay

«Tou4ka pocTa» MO3BOJISIET CO3/1aTh YCIOBHUSL:

® Ul pacIIUPEHUsI COAECPHKAHUS IKOIBHOIO (PU3HMUECKOro o0Opa3oBaHusl;

e Ui TIOBBIIIEHHUS IIO3HABATEJIbHOM AKTUBHOCTH OOy4aroluxcs B
€CTECTBEHHOHAYYHOU 00J1aCTH;

® Ui pa3BUTHUS JINYHOCTU pebdeHKa B mporiecce oOydeHus OMOJIOTHH, €ro
crnocobHocTell, (GOpMUPOBAaHHS M  YJOBIETBOPEHHS COLHUAIBHO 3HAUYMMBIX
UHTEPECOB U MOTPEOHOCTEH;

e Ui pabOThl C OJJAPCHHBIMU HIKOJbHUKAMHU, OPraHU3alMU UX PAa3BUTHUS B
pa3nuyHbIX 00JacTSIX 00pa30BaTENIbHOM, TBOPUECKOH 1E€ATEIBHOCTH.

ITpumensist ugpoBble 1a00paTOPUN HA YpPOKaX OMOJIOTHH, y4YaIUECs] CMOTYT
BBIMIOJIHUTh MHOECTBO Ja00OpaTOpHBIX pabOT M 3KCIEPUMEHTOB MO MpOrpaMme
OCHOBHOM IIKOJIBI.

ITporpaMMma 1o (pusmnke BKIIOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOECHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE MTPEeIMETHBIEC PE3yIbTaThl MO roj1aM 00yUEHHUS;

e conepkaHue yuebHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

dusznka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAas B
KayecTBe y4eOHOTO MpEeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHu# 00 okpykatoieM mupe. LLIkonbHbIN Kype GU3NKN — ccTeMO00pa3yoImuii
JUTsI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME€ W AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMNpeAeNiseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTuKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIYYE€HHUSI HOBBIX MAaTe€pHaloB C 3aJaHHbIMU CBOWCTBAMHU WU JIPYTHX.
N3yyenune ¢Gu3MKu BHOCHUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroniuxcs, B (popMupoBaHME YMEHUU MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS MPHU BBINOJHEHUN UMU YY€OHBIX UCCIIEOBAaHUM.

B ocHOBy kypca ¢u3ukm 1 YpOBHS CpPEIHETO OO0IIero oOpa3oBaHUs
MOJIOKEH PAN HUAECH, KOTOPbIE MOXHO pPacCMaTpUBAaTh KakK MPUHLMIBI €ro
MOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIIOUAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoesn eenepanusayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (U3MKU
o0benuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BELIECTBE U
oJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpPEanosiaraéT HCHOJb30BaAHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
bu3ukM ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamMu.

Hoesa npuxnaonou  uanpasnrennocmu. Kypc ¢usukum mnpeamonaraer
3HAKOMCTBO C IIMPOKHM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKHUX MPUI0KEHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Uoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U IKOJIOTHUECKON 0€30MaCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus sABIAIOTCS (pu3nyeckue Teopuu (HopMUpOBAHME MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PM3UUECKON TEOpHH, posid (HyHIAMEHTAIhHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX IMPEJICTABICHHUSAX O MNPUPOJE, TPaHULAX
MPUMEHUMOCTH TEOpUH, JUIsi ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0Jl B Kypce (U3UKU pPean3yeTcsl Mpexie
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YYarOIIUXCA.



Jns  6a3oBOro ypoBHS Kypca (HU3MKM — O3TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBbHBIX KPAaTKOBPEMEHHBIX HSKCHEPUMEHTOB M JIAOOpaTOpHBIX padorT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUYECKHUX
NpakTHUeCKuX paboT. BriaeneHne B yka3aHHOM TEpedyHe J1abopaTOpPHBIX PadoT,
NPOBOAMMBIX I KOHTPOJS W  OICHKH, OCYIIECTBISETCS YYaCTHUKAMHU
0o0pa30BaTeNIbHOTO TMpoIlecca HUCXOAs U3 OCOOCHHOCTEW IUIAHUPOBAHHUS U
ocHamieHus: kabunera Qusuku. Ilpu 53TOM obOecneunBaeTcss OBIAJCHHE
00y4JalImMUC YMEHUSMH TPOBOAWTh KOCBEHHBIE HM3MEpPEHUs, HMCCIEIOBAHUS
3aBUCHUMOCTEH (U3NYECKUX BEIMYMH M TOCTAHOBKY ONBITOB TIO MPOBEPKE
NPEJIOKEHHBIX THIIOTE3.

Bonbimioe BHUMaHHWE YyAENAETCS PEIICHUIO PACUYETHBIX M KayeCTBEHHBIX
3agad. [Ipu 3TOM nmnst pacy€THBIX 3a7a4 MPUOPUTETOM SBIAIOTCS 33Ja4d C SIBHO
3aJIaHHOW (PU3UIECKON MOJIEIBIO, TO3BOJISIONINE MPUMEHSTh U3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjenia Kypca, TaK U HUHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBICHUH M TPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKON MONENH Ml CHUTyallld MPaKkTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusamu DPI'OC COO k marepuaabHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tipoliecca 0a3oBbIi ypOBEHb Kypca
¢bu3MKN Ha ypOBHE CpeHero o01ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSX
pEeIMETHOTO KaOuHeTa (M3WKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3WKK TOMKHO OBITH
HeoOXoauMoe JlabopaTopHOe O0O0OpYIOBaHHWE [JIsi BBITIOJHEHHS YyKa3aHHBIX B
nporpaMMe Mo (QPU3uKe YYeHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opynoBaHue.

JlemoHCcTpamoHHOE  000pynoBaHWe (QOPMHUPYETCSI B COOTBETCTBHUH  C
NPUHIIAIIOM MUHUMAIBHOW JOCTAaTOYHOCTH U OOECMEeYMBAECT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3MKE KIIOUYEBbIX JEMOHCTpAaIMil s
UCCIICIOBAHUSI ~ M3Yy4aeMbIX SIBICHMA M  TPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe o00OOpymOBaHME IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dbopMupyeTcss B BHJI€ TEMAaTHUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU TIETISIMU U3Y4CeHUS (PU3UKHU B 00IIEeM 00pa30BaHUU SBISIOTCS:



dbopMUpOBaHHE WHTEpeca W CTPEMJICHHS OOYYaOIUXCS K HAydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHHUS U (POPMHpPOBAHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
(GbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa HW3yYeHUS
OCHOB CTPOEHHS MaTepuu M (PyHIaMEHTAIBLHBIX 3aKOHOB (DPU3UKH;
dbopMupoBaHHEe YMEHHH OOBSICHATH SBJICHHS C HCIIOJIb30BaHHEM
(bU3NYECKUX 3HAHUHM U HAyYHBIX J0Ka3aTEIbCTB;

dbopMupOBaHUEe NPEACTaBICHUH O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHne STUX Lene oOecrneuynBaeTcsl peluieHeM CIeAYIONINX 3a1ad B
npoliecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPEAHETO O0LIero o0pa3oBaHMUs:

npuoOpeTeHrue  CUCTeMbl  3HaHMM 00  o0mwmx  (U3WYECKHUX
3aKOHOMEPHOCTIX, 3aKOHaX, TEOPUSIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  ()M3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
3JIEMEHTHI acTPODU3HKY;

dbopMHpoBaHUEe yMEHUN MPUMEHITh TEOPETHUUECKUE 3HAHUA IS
OObACHEHHs] (PU3NYECKUX SBJICHUW B TMPUPOJAE M [ TPUHATHUS
MMPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

OCBOEHHE CMOCOOOB peUICHHUs] pa3iIMYHbIX 3a7a4 C SIBHO 3aJaHHOU
dbu3znyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3nanue GU3NUeCcKo MOJIENH, aIEKBATHOU YCIOBHSIM 3a]1a4H;
NOHMMaHuE (U3NYECKUX OCHOB W NPHUHIMIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSIHUA HA OKPYKAIOLIYIO
cpeay,

OBJIQZICHUE METOJAMU CaMOCTOATENIBHOTO IUIAHUPOBAHUS U NPOBEACHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaIi,
ONPENEIICHUS JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATa;

CO3[TaHME YCIIOBUM JJII PA3BUTUS YMEHHMU IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHErO OOIIEro
obpazoBanust otBojuTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeZEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

Ilpeonazaemviii 6 npocpamme no @Quizuke nepeueHb NAOOPAMOPHLIX U
NPAKMU4ecKux pabom peanuzyemcs ¢ UCHONb308aHUeM 000py0068aHus yeHmpa

«Touka pocmay.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IMIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele u 1U(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYMKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHssI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MaTepUaibHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMElIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHue CBOOOIHOTO MaJICHUsI.

KpuBonvHeiiHoe  nBWkeHue. J[BMKEHHE  MATEpUATIBHOW TOYKHA IO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHENHAS
ckopoctb. [lepuon n yactora obparenus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JNBU)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCYETA, WUIIOCTpALUMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmrogenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ| YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaCHHS.

Hanpasnenue ckopocTu Mpu ABUKEHUH MO OKPYKHOCTH.

Vuenuueckuu sxcnepumenm, nabopamopHvle pabomvl € UCNOTb30BAHUE
obopyoosanus « Touxa pocmay

N3yueHre HEPAaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOIICHHUSI MEXKIAY MYyTSIMHU, MNPONUJECHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKA BpPEMEHM TMPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BA3KOM )KUAKOCTH.

W3y4yenue nBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUISl MaTepUAIIbHOM TOYKH. TpeTuit 3akoH HproTOHA 1151 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHusi. Cuna Tskectu. llepBasg kKocmuyeckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (1mokos, CkoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHus: CKOJIbKEHUS U cwia TpeHus nokos. Koaddumuent tpenus.
Cuita cOnpOTUBIICHUS IPH IBU)KEHUU TEJIA B dKUJKOCTH WIIH rase.

[TocTynarenbHoE M BpallaTeabHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaumieHus. [lnewo cuibl. YcnoBus
paBHOBECUSA TBEPAOTO TEJIA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropo# 3akon HeroToHa.

HN3mepenue cui.

CnoxeHune CHIL

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomvl ¢ UCHOIb308AHUE
obopyoosanus « Touka pocmay



W3ydenue aBmxeHHUs Opycka Mo HaKJIOHHOW TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOLIMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccnenoBanue yClIOBUM PAaBHOBECUS TBEPAOTO TeEJd, HUMEIOLIEr0 OCh
BpaLICHUS.

Tema 3. 3axonbl cOXpaneHUusn 6 MexaHuKe

NMiynbc MaTepuasbHOM TOYKHM (T€la), CUCTEMbI MaTE€pUAIbHBIX TOYEK.
HMiynbCc cuipl 1 U3MEHEHHME HMITyJbCa Ted. 3aKOH COXPAHEHUS HMMITYJIbCa.
PeakTuBHOE NBUKEHHE.

PabGora cuiipl. MOIIIHOCTE CHITEL.

Kunernueckass sHeprus MarepuanbHOW TOUYKH. Teopema 00 H3MEHEHUU
KUHETHYECKOW YHEPTUMU.

[ToTennmanbsHas DHEPTHSL. ITorennmansHas DHEpPrus yIpYyro
nepopMUpoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Tena  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loreHuuanpHple W HENmOTEeHIManbHble  cuibl.  CBs3b  paboOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIMM CUCTEMBI TEI.
3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPIUH.

Ypyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJIOMET, KOIIED,
IIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[lepexon moTeHMATBHON YHEPTUH B KHHETUYECKYIO M OOPATHO.

Vuenuueckuu sxcnepumenm, nabopamopHvle padomvl € UCHOILIOBAHUE
obopyoosanus « Touxa pocmay

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JIBYX OJMHAaKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHHYECKOW SHEPrHH
TE€JIa Ha IIPUMEPE PACTSIKEHUS PESUHOBOIO JKTYTa.

Pasznen 3. MosekyasipHas pu3nKa U TEPMOJAMHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBumxkenue. Huddysus. Xapaktep IBHKEHUS U
B3aUMOJICHCTBUS YaCTUIl BelleCcTBA. MoJenu CTpOEHUs Ta3oB, XUAKOCTEH H
TBEP/ABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MoJiekyn. KommuectBo Beniectsa. [loctossHHass ABoraapo.



TemmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illlkama Temmneparyp
Llenbcus.

Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACAbHOrO ras3a. AOCOJIOTHas Temieparypa Kak mepa
CpPeIHEW KHHETHYECKOW DHEpPruM TEIUIOBOrO JABMKEHWs dactull rasa. Illkama
temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompoliecchl B UA€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe npeacTaBiICHHE H30IPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpOHMCTBAa M IPAKTHUYECKOE IPUMEHEHHE: TEPMOMETP,
O6apomeTtp.

Llemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHECHUN.

OmnbITel 110 UM Py3Un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO IBHKCHUS.

Mogens onsita IlTepHa.

OnpITsl, JIOKa3bIBAIOIIINE CyILIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJIEUCTBUSL.

Mopenb, nuroCTpupyronias IpupoAy JaBJIEHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHSI MJICAJBHOTO Tasa,
U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopHvle pabomvl € UCNOTb30BAHUE
obopyooesanus « Touxa pocmay

OmnpeneneHue Macchl BO3AyXa B KJIIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUI
00BbEMa KOMHATBHI, TaBJICHUS U TEMIIEPATYpPhl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKy ITapaMETPAMM COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuKku

TepmoaunaMuueckass cucremMa. BHyTpeHHS dHEprus TEPMOAMHAMHUYECKON
CUCTEMBI B criocoObl €€ n3MeHeHus. KoamuectBo TeminoTel U padorta. BuyTpennss
DHEPrus  OAHOATOMHOIO  HACAIBHOIO  rasa. Buael  Temuonepenadu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3JIy4eHHUE. Y ACNbHAS TEIJIOEMKOCTh BEILECTBA.
KonuuecTBoO TEMIOTHI NPH TEILTIONEPEIaye.

[Tonsitue 06 anmmabatHom mporecce. I[lepBblil 3aKOH TEPMOAMHAMUKH.
ITpumeHeHne nepBOro 3akOHa TEPMOJAMHAMUKM K H3ompoueccaMm. ['paduueckas
UHTEpIIpeTalys padboThI ras3a.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTUMOCTh IIPOIIECCOB B MIPUPOJIE.



TeroBpie  mammsbl.  [IpuHOUWNBI ~ OEWCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEPruM B TEIUIOBBIX MammHaX. KoaddumumeHnT momae3Horo
nevictBus TemwtoBoi mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMbl TEMIOIHEPTETUKHU.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE TPHUMEHEHHWE: JIBUTATEJb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAMIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEPruy Teja MpU COBEPIICHUH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JCHCTBHUEM CXKAaTOTO BO3/AyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUICOIEMOHCTpAIINS ).

M3meHeHne BHyTpEHHEN SHEPTruu (TeMIlepaTypbl) Teaa IpH TEIUIonepeiaye.

OneiT MO anauabaTHOMYy pACHIMPEHUI0 BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, TBUTATENs] BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopHvle pabomvl € UCNOTb30BAHUE
obopyoosanus « Touka pocmay

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Azpecammniwie cocmoanus eéewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kumnenne. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIwioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannmnueckue u aMmopdHbie Teraa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miasieHus. CyOoaumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIIOTHUU IMOJYyUYECHHUS] COBPEMEHHBIX MAaTEpPHUajoOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy NoHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAXHOCTH.

HaGmonenue HarpeBanusi ¥ IIIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanyst KpuCTasios.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomvl ¢ UCHONIL308AHUE
obopyooesanus « Touxa pocmay

N3mepeHrne OTHOCUTENBLHOM BIIAJKHOCTH BO3/1YXa.



Pa3znea 4. JaekrpoanHamMuka

Tema 1. Inekmpocmamuka

OnekTpuzauusi Tel. OJEeKTpUYeckuil 3apsia. J[Ba Buaa 3IEKTPUUYECKHUX
3apsaoB. IIpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUUECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTh  anekTpuueckoro mnotisd.  [IpuHuumn
CYyHEPNO3ULIMU DJIEKTPUUECKUX MOJeh. JIMHUM HAnpsHKEHHOCTH DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpoctarnueckoro  mojisi.  [lorenmuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHWKM W AUDNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JnanexTpruyueckas IpOHUIIAEMOCTb.

DnekTpo€MKOocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHndeckrue yCTPOMCTBA W MPAKTHUYECKOE IPUMEHEHUE: 3SIJIEKTPOCKOII,
AIIEKTPOMETpP, DOJIEKTPOCTaTHUECKas 3allUuTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJIEHCATOp, KONMPOBAJIBHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS DIICKTPOMETPA.

BzaumMopeiicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE T0JIE 3aPSIKEHHBIX TEJI.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUUECKAS 3ALUTA.

JIMBAEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT  IUIOLIaau
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomvl ¢ UCHOTIL308AHUE
obopyoosanus « Touka pocmay

N3mepenne 23neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 ydacTka LEenH.

DNEKTPUYECKOE CONPOTUBIEHUE. YIENbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.



ONEeKTPOABIXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH OMma 11 ONHOM (3aMKHYTOMW) AJIEeKTpHUYecKor enu. KopoTkoe 3aMbIKaHue.

OnexkTpoHHass  OPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTD
CONPOTUBIICHUS METAJLUIOB OT TeMneparypbl. CBEpXIIPOBOJUMOCTD.

DNIEKTPUYECKUNA TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKNY. CobOcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
noJIynpoBoIHUKOB. CBoMCTBaA p—n-niepexoa. [lomynpoBoHIKOBBIE TPHUOOPHI.

ONeKTpUYecKHid TOK B  PacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.
DIEKTPONIUTHYECKAS TUCCOLUALNS. DIIEKTPOIIN3.

OnekTpudyeckuid TOK B raszax. CamMoCTOSATENbHBIM M HECAaMOCTOSTEIIBHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKA, ODJIEKTPOHArpeBaTejbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepeHne CUITbl TOKa Y HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAIH TOTIEPEYHOT0 CEYCHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOBOIMMOCTB JIEKTPOIUTOB.

HckpoBoit pa3psa M IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuu sxcnepumenm, nabopamopHvle pabomvl € UCNOIL30BAHUE
obopyoosanus « Touxa pocmay

N3ydeHne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABMKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIICHUS.

Habmronenue snexkTpoiausa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHsa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOrMH, XMMHH, Teorpadru U TEXHOJIOTUU.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: sIBJICHUE, HAay4yHbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, H3MEPEHHUE.



Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U MX MPOEKIMK Ha OCH KOOPIHMHAT, CJIOKEHHE BEKTOPOB.

Buonoeusn: mexannueckoe ABIKEHHE B KUBOU mpupone, auddysus, ocMmoc,
TEIUI0O0OOMEH JKMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAayuu, TEIUIOBOE PaBHOBECHE),
AIIEKTPUUECKHE SIBICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIeCTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOICTBAa TBEPABIX TeEJN, XKHUIKOCTEH H
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs AUCCOLMAINS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonoeus: mpeodpa3zoBaHUE JBUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
yu€T TpEHUS B TEXHHUKE, IMOALIMITHUKH, HCIIOJIB30BAaHHE 3aKOHA COXPaHEHUS
UMIyJIbCa B TEXHHUKE (pakeTa, BOJOMET M JpYrHe), JBUTATeNlb BHYTPEHHETO
CropaHus, mapoBas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJly4YEHUS COBPEMEHHBIX MAaTepUajoB, B TOM YHCIE HaHOMAaTepUalOB, W
HAHOTEXHOJIOTHH, 3JEKTPOCTATHUECKasl 3alUTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTpYWHBI HpUHTED, 3IIEKTpOHATpeBaTEIIbHbIC npudopHI,
3JIEKTPOOCBETUTENBHBIE MPUOOPHI, TaJTbBAHUKA.

11 KIIACC

Pa3znea 4. JaekrpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumoneicTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTtHOW uWHAyKIMM. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapTMHAa JWHHM MarHUTHOU
VHIYKIWH MOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHoe 10J€ NPOBOJHHMKA C TOKOM. KapTuHa JnWHWUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBue NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJIHOM MarHUTHOM mnoJje. Pabota cunbl Jlopenna.

SIBeHne anexkTpoMarHuTHOM MHAYKIUU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. OJEKTPOJBIKYIAsl Cujla HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykunu @apanes.



BuxpeBoe »snekTpuueckoe moJie. OJIEKTPOABWKYIIAs CHIA HHIAYKIHH B
IIPOBOJHUKE, TBUKYILEMCS IOCTYNATENBHO B OAHOPOJIHOM MarHUTHOM MOJIE.

IIpaBuiio Jlenna.

MHAyKTUBHOCTE.  SIBIGHME CAMOMHIYKLUMHU. OJIEKTPOABWXKYILIAs CHIA
CaMOMHAYKIIMH.

OHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE IIPUMEHEHUWE: IIOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTBI, JJIEKTPOABUTATENb, YCKOPUTEIM SJIEMEHTApPHBIX
Y4aCTUL], UHIYKIIHOHHAS I1e€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT'O IIyYKa MATHUTHBIM IIOJIEM.

JInHMY MHAYKIMY MarHATHOT'O ITOJISL.

B3aumonencTsre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIUTA.

SIBneHune 3eKTpOMariuTHOM UHIYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CUIbI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopHvle pabomvl € UCNOTb30BAHUE
obopyooesanus « Touxa pocmay

M3y4yeHne MarHUTHOTO IOJISI KATYIIKU C TOKOM.

HccenenoBanne neUCTBUs MOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHIYKIUN.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbLE KONEOAHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuon, yacrora, ammuMtyaa u Qaza KoJeOaHWM.
[IpyXuHHBIM MasTHUK. MaTteMaTH4eCKUM MasTHUK. Y PaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJIEOaHUSX.

KonebatenbHbiil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATIBHOM KOJIEOATEIbHOM KOHTYpe. AHAIOrusi MEXAy MEXaHHYECKUMH U
AJIEKTPOMAarHUTHbIMU KosieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarouMx KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHHUECKHE
KoseOaHus. Pezonanc. BbiHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMSL.



[lepemennbiii  TOK. CUHYCOHMJANbHBIM MEpPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAYEHHWE CHJIBI TOKa W
HaIpPSKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepenavya U MOTpeOICHUE DIEKTPUUECKON
DHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOACTBE AIEKTpodHEpruu. KynbTypa
VCIIOJIb30BaHUS DJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUYECKHUU
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATENbHONM CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

Hab6monenue 3aryxaronmx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJICOAHUS.

OcuuinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) J1JIs
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAUHEHHHM PE3UCTOpA, KaTyIIKU
WHIYKTUBHOCTHY U KOHJIEHCATOpA.

Mojenb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuu sxcnepumenm, nabopamopHvle pabomvl € UCNOTb30BAHUE
obopyoosanus « Touxa pocmay

HccnenoBanue 3aBUCUMOCTH NEPUOJA MaJbIX KoJieOaHUM rpy3a HAa HUTU OT
JUTMHBI HUTU U MACChI Ipy3a.

HccnenoBanne NEPEMEHHOr0 TOKa B LENM W3 IIOCIENOBATENBHO
COEAMHEHHBIX KOHJEHCATOPA, KaTYLIKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

MexaHnueckrue BOJHBI, YCIOBUsA pacnpocTpaneHus. llepuoa. CkopocThb
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lomepedHble W MPOJOJBHBIE BOJIHBI.
WnuTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekrpoMarauTHol BosiHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOJspu3anus, JUPPaKIs,
unTepdepenius. CKOpoCTh 3JEKTPOMATrHUTHBIX BOJIH.

[IIxana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHUMTBI pagUOCBS3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe.Ibl.



TexHUYeCKHuEe YCTPOMCTBA M NPAKTUYECKOE HPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HCTOUHUK 3BYKa.

Habmonenue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nureppepeHunu u 1upakiuy MEXaHUYECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaOmtoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJieOaHuH.

HccnenoBanre  CBOWCTB — 3JIEKTPOMATHUTHBIX  BOJIH: OTpa)KeHUeE,
pesIOMIIEHUE, TTOJSIpU3aLns, AUPPaKLysl, HHTEpPEpEHLUS.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
oaHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OoTpakeHHs cBeTa. IlocTpoenue nzoOpakeHui B
IUIOCKOM 3€pKaje.

ITpenomiienue cBeta. 3aKOHBI IIPEIOMIIEHUS cBeTa. AOCOIIOTHBIN IOKa3aTelb
npenomiieus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIM yroa MOJHOIO
BHYTPEHHETO OTPAXKEHUS.

HMucnepcust cBeta. CioXKHBIN cocTaB 0enoro ceta. LBer.

CoOuparounie u pacceuBaromie JuH3bl. ToHkas nmH3a. DokycHoe
paccTosiHUE W ONTHYECKas cuia TOHKOW JuH3bl. [locTpoeHne m3oOpaxeHuil B
cOOMpAarOIIUX U paccerBaOIMIUX JHH3aX. DopMysa TOHKOW JHH3BL. Y BEJIUYCHHE,
JABAEMOE JIMH30M.

IIpenebl IpUMEHMMOCTH F€OMETPUYECKON ONTUKHU.

BonnoBast ontuka. HMutepdepenuus cBera. KorepeHTHblE HCTOYHHMKHU.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEphEpEHIIMOHHON
KapTHHE OT JIBYX CHH()a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IIaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUPPAKIUOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHHUYecKue YyCTPOMCTBAa M MNPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢oToanmnapar, NPOEKUMOHHBIN anmapaT, MHKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu



[IpsiMonuHEHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPEJIOMJIEHUE CBETa.
Ontuueckue mpruOOpPHI.

[TonHOe BHYyTpeHHEE OTpakeHue. Moielib CBETOBOAA.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mopenu Mukpockomna, TeJIECKOIa.

Hab6monenue natepdepenimm cpera.

Hab6monenue qudpakiuu cera.

HabGnronenue nucnepcuu cBera.

[TonyyeHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[TonyueHne cekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopHvle pabomvl € UCNOTb30BAHUE
obopyooesanus « Touxa pocmay

W3mepeHne nokazareiis NpesioMJIeHNs CTEKIA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Hab6monenue aucnepcun cBeTa.

Pa3znesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

['panuubl  TPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynatsl
CIICIMAIBHOM TEOPUU OTHOCHUTEJIIBHOCTH: HWHBAPUAHTHOCTh MOJYJSI CKOPOCTH
CBETA B BaAKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPruer U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®dotonbl. ®opmyna [1nanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITyJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dotorddekra. YpaBHenue OiHmTenHa st Gpororddekra. «KpacHas rpaHuiia»
dboToarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECcKOe IeCTBHE CBETA.

Texaudeckue yCTpONCTBA U TMPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, CoTHEUHAst OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotorPpdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.



HccnenoBanne 3akoHOB BHemHETO (poTodddekTa.

Ceeroauo.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHIL.
[InanerapHas mopens aroma. [loctynatel bopa. M3nydenune u moriomeHune
($OTOHOB TpM MepexoJe aToMa C OJHOTO YPOBHsS IHEpruM Ha Apyroil. Bumsl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJOPOJA.

BonHoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJITHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopenb onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmronenne nuuedvaTbIx CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomvl ¢ UCHOTb308AHUE
obopyoosanus « Touka pocmay

Hab6mtonenue nuaeitgaToro crekrpa.

Tema 3. Amomnoe aopo

OKCNEPUMEHTBI, JI0KA3bIBAIOUIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHocTH.  OmbiThl  Pesepdopaa  1mo  ompeneneHuio  cocTaBa
panuoakTuBHOrO wu3iMydeHus. CBoiictBa anbga-, Oera-, ramMma-H3ITy4CHHS.
BinsiHre paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpbITHE TIpOTOHA W HeWTpoHa. HykimonHas monenb snapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otornsl.

Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JTydeHHe. 3aKOH paJIMOaKTUBHOI'O pacnaja.

OHeprusi CBA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JlegexT Macchl sapa.

Snepnbie peakuuu. /leneHne u CUHTES sAEp.

SAnepuwiit peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
SJIEPHOM SHEPreTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.

OnemeHTapHble YacTULbl. OTKPBITUE NO3UTPOHA.

MeTo1b1 HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

®dyHaaMeHTalbHbIe B3auMOJeHCTBUA. EQMHCTBO pu3nueckol KapTUHBI MUPA.

TexHuyeckne yCcTpoMCTBa M MPAKTHYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHasi 6oM0a.



Llemoncmpayuu

Cu€TYnK MOHU3UPYIOIINX YACTHII.

Vuenuueckuu sxcnepumenm, nabopamopHvle pabomvl € UCNOTb30BAHUE
obopyoosanus « Touxa pocmay

HccnenoBanne TpekoB 4acTull (110 TOTOBLIM (hoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otansl pa3BuTUs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3B&3nnoro neba. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, UX BHUIAUMOE
JIBH)KECHUE.

ConHeuHas cucrtema.

Connue. ConHeuyHass akTUBHOCTh. Mcrtounuwk sHeprun CoJiHHA W 3BE3N.
3BE31bI, UX OCHOBHBIE XapAKTEPUCTHKHU. J[narpamma «CneKTpajabHbIA KIacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBbY» Il 3BE3M TJIABHOW IOCJIEAOBATEIBHOCTA. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3Bororuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHIA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSapax
TJIAKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3ydEeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpo6iaeMbl aCTpPOHOMUMU.

Yuenuueckue nabnooenus

HaGnrogenus: HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN JJIsL OTIPEIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311sd CEeBEPHOro MOIYyIIapUs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.

O6o01maroIee MOBTOPEHHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMAJILHOM M 3THYECKON cepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHOU Hay4HOU KapTHHE MUpPA, POJib (PU3NUECKON TeOpUn
B (GOpPMHUPOBAHUM TMPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nuecKkoil KapTUHBI MUpPA B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHHI O PUPOJE.

MexnpeaMeTHbie CBA3H



Nzyuenne xkypca ¢gusuku 0a30Boro ypoBHsa B 11 kiacce ocyIiecTBisercs ¢
y4€TOM COJEpPKATENbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemnvie nonamus, CBS3aHHBIE C U3yYEHHEM METOIOB HAYYHOTO
NO3HAHUS: SBJICHHE, HAy4YHBIH (akT, TUnores3a, (pu3nyecKas BEIWYHMHA, 3aKOH,
Teopusi, HAOIIOCHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: peumieHWe CHCTEMbl YPaBHEHH, TPUTOHOMETPUUYECKUE
($YHKIMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE
TOXAECTBO, BEKTOPHl M MX MPOEKIMH HAa OCH KOOPAWHAT, CJIO0XEHHE BEKTOPOB,
NPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKUWH, MPU3HAKA MOJO0US TpPEyrojJbHUKOB,
oTpezieNieHue IO MITOCKUX GuUryp u o0bEma Te.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOW MPUPOJE, KojebaTerabHbIE
JBIDKEHUS B )KMBOM MPUpOJE, ONTHYECKUE SBJICHUS B )KMBOM MPUPOAE, ACHCTBUE
panuanyy Ha KUBbIE OPTaHU3MBI.

Xumus: cTpoeHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKast CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpPAa30BaHMS KPUCTAJUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

l'eoepaghus: MarHUTHBIE TONIOCA 3€MJIM, 3alie)kKd MAarHUTHBIX Py,
doTochEMKa 3eMHON TOBEPXHOCTH, MPEICKa3aHNE 3€MIICTPSICEHU.

Texnonoeus: JVMHUMA DJIEKTpOIEpeAay, TIeHepaTop IEepeMEHHOIo TOKa,
AIIEKTPOJIBUraTeNlb, WHIAYKIIMOHHASA I€4Yb, pajap, pPaJuONPUEMHUK, TEJIEBU3O0D,
anteHHa, TenedoH, CBY-meub, MpOEKIMOHHBINA ammapar, BOJOKOHHAs ONTHKA,
coJHeyHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nMka» Ha YPOBHE CpPEIHEro OOIIeTro
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO O0ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOJKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
cOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINi, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U ONbITA JEATEIIBHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIMUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUU B 00pa30BaTeILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICHCTBOBATH C COI[UATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJAHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTH YYEHOT0;

OCO3HAaHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (pu3ndyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHANIbHON NeATEIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpLIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peann3o0BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYPBl, OCO3HaHHE TIJ100aJIbHOTIO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUIA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTMYECKOM HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAHME LIEHHOCTHM HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHus  (QU3MKM  OCYLIECTBJISATH  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEIATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pazpabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4€TOM aHaju3a HWMEIOUIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSTHUSMH U METOJAMHU
(bu3nYECKO HAYKH;



BJIa/IE€Th HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHON AESTeIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY MOUCKY
METOJIOB pelIeHHs 3ahau (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BJIAQJIeTh BUJAMH JICATEIBHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIpPEeTalluy, MPeoOpa30oBaHUI0 U MPUMEHEHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM UMCJIE MPHU CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUNOTE3y €€ pEeIIeHUS, HAXOIUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXIACHUM, 3a]1aBaTh MApaMETPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHWs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIBHOM
JeSITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYCHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb TEPEHOCUTh 3HAaHUSA MO (HU3UKE B MPAKTUUYECKYI0 00JacTb
KU3HECATCIILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TMOJYYCHHUS WH(POPMAIUU (PU3NIECKOTO COACPKAHHS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISTh IOUCK, aHAIU3,
CUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3IUYHBIX BUAOB U (OpM
IpeCTaBICHNS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHH;

UCTIONb30BaTh  CpeACTBAa  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amady  C coOmofeHrEeM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TMacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBbIX W  JTHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B PpasIUYHbIX (opmarax c
yu€TOM Ha3zHaYeHUsI HHPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATIbHYIO
(dbopMy mpeAcTaBIEHUS U BU3yalU3alllu.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiiCTBHA:
OCYIIECTBIISAITh  OOIlEHWE Ha ypokKax (U3MKKM ©U BO BHE-YPOUHOU
NEeSATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

HNOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHIYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHH C Y4ETOM 0OIIMX
MHTEPECOB U BOBMOXKHOCTEH KaXKJI0T0 YieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEHCTBUS MO €€ JOCTM)KEHUIO: COCTaBJIATh IUIaH JACWUCTBUIA,
pacmpenenartb poid ¢ Y4E€TOM MHEHHM y4acTHHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOH paboTHI;

OLIGHMBATh KAaueCTBO CBOErO BKJIa/Ja M KaXIOrO YYacTHUKAa KOMAaHIbl B
o0 pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TMPOEKTHI, OLEHUBATh HWJEH C TMO3WIUU HOBU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh MMO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIHSIX, IPOSBISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO AESTENBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PELIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a/1a4, IJ1aH BBIMOJHEHUS MPAKTHYECKON pabOThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, OpaTb Ha ceod
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYyAULMA B 0O0JacTu
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJ€Th HABBIKAMU  [IO3HABATEIbHONW  peQIeKCHM Kak  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YyJbTaTOB U
OCHOBaHUI;



UCTIONIB30BaTh MPUEMBI PeQIIEKCHU IJIsi OIEHKH CUTYaIluH, BHIOOpAa BEPHOTO
pEIICHHS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATh PEIICHHS I0 HX
CHIDKEHHUIO;

OpUHUMATh MOTUBBI M apryMEHTBl JPYT'MX IpH aHaJIu3e pe3yJbTaToB
JeSITETbHOCTH,

NpUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKH M JOCTOWHCTBA,

OpUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHaJIu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABATh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mporecce mocTkeHUsT JTMIHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOrPAMMBbI
no ¢Qusuke anIS YpPOBHS cpeAHero ooOimero oOpa3oBaHHs y OO0yYaromMXcs
COBEPILIEHCTBYETCS IMOIMOHAIBHBIH UHTEJUIEKT, npearnoaarammni
c(OPMHUPOBAHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIIBHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS] Pa3BUTHsI COOCTBEHHOIN SMOIMOHAIBHON chepsl,
OBITh YBEPEHHBIM B CE0€;

CaMOpPETYJIHPOBAHUSA, BKIIOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE IPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh aJanTHpPOBAThCA K
AIMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTHIKCHUIO e U
ycriexy, ONTUMHU3M, WHHUIIMAaTUBHOCTh, YMEHHUE JIeHCTBOBaTh HMCXOJS W3 CBOUX
BO3MOKHOCTEM;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpYTUX, YYUATBIBATH €r0 TMpPH OCYIIECTBICHHHM OOIIEHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IpYTHMHU JIIOJIbMU, 3800 TUTHCS, IPOSBIISITH MHTEPEC U pa3peraTh KOHPIUKTHL.

IHNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kiacce mpeameTHblE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha IMPUMEpPax pojb U MecTO (U3UKU B (POpMHUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOMN AEATEIIBHOCTH JIFOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMA OTCYETA, AOCOIOTHO TBEPOE TEIO,
WJICAIbHBIN a3, MOJIEJIM CTPOCHUS Tra30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsi/i IPU pelieHUU (PU3NUECKUX 3a/1ay;



pacno3HaBath (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIKEHUE, CBOOOJTHOE IMaJICHUE TeJ, JBM)KEHHE IO OKPY)XHOCTH, WHEpLHUS,
B3auMoJielicTBUE Tell, Tuddy3us, OpOYHOBCKOE JBHKEHHE, CTPOCHUE KUIKOCTEH
Y TBEPABIX TEN, U3MEHEHHE 00bEMA TEJI IPU HarpeBaHUM (OXJIaXKI€HHUH), TEMIOBOE
paBHOBECHUE, MCHAPEHUE, KOHJCHCALHUs, IUJIABJICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MIPU €r0 HAarpeBaHUU B 3aKPHITOM
cocylle, CBsI3b MEXAy NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IpOlIeccax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTHCHIBATh MEXAHWYECKOE NIBIDKCHHE, HCIOb3ys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsi, MEXaHUYECKas
paboTta, MexaHW4YecKass MOIIHOCTh; IIPH ONUCAHWM TPABUIBHO TPAKTOBATh
(GU3UYECKUl CMBICIT HMCIOJB3YeMbIX BEIMYMH, WX O0O3HAYCHUS W CIUHMUIIBI,
HAXOJUTh (OPMYIIBI, CBA3BIBAIONINE MAHHYIO (M3UYECKYIO BEIMYHMHY C IPYTUMU
BCIIMYNHAMU;

ONKCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ya (U3MUYECKUE BEJIMYMHBI: JaBJIGHHE Ta3za, TeMIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUECKOIr0 JBUKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, paboTa rasa,
KO3(pPUIIMEHT TOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; IPU OMUCAHUU
MPaBWIBHO TpaKTOBaTh ()U3WYECKUH CMBICT MCIOJIB3YEMbIX BEJIUYUH, HX
0003HAYEHUsS W CAWHUIBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEITHUNHAM;

OINKMCBHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
SBJICHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UYECKHA CMBICI HCIOIb3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS M CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTaHHYI0 (U3UYECKYIO BETUYNHY C APYTUMH BEIHYUHAMU,

aHaJTU3UPOBaTh (U3UYECKHUE MPOLIECCHI U SBJICHUS, UCIOIB3Ys (U3UYECKUE
3aKOHBI Y NIPUHUMIIBL: 3aKOH BceMUpPHOTo TsArorenus, I, Il u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUSI MEXAHWYECKOM JHEPruM, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHLIUN CYNEPHO3ULUA CUJI, NPUHUMUII PAaBHOMNPABUS HHEPIIUATIBHBIX CUCTEM
OTCU€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPrUU TETUJIOBOTO JIBUXKEHUSI MOJICKYJ C
aOCOJIFOTHON TeMmIepaTypou, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnnyarh CIOBECHYIO



(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPAHMIIBI,
o0JacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPUHIIUIBLI JIEWCTBHUS  MAIlWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MMaCHOTO HCIIOJIb30BAHHS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUU, MPHU 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHS, MPOBOAWTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE M3MEpEHUsT (M3HMUECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METOJIbI OTICHKH TOTPENTHOCTEH N3MEPECHHIA;

UCCIICIOBaTh  3aBUCUMOCTH  MEXAYy  (QU3NYSCKUMHU  BEIMYMHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl TMOTYYECHHON 3aBUCHUMOCTUA (DH3UYECKUX BEIUYUH B
BU/JIe TAOJINII ¥ TPaUKOB, AEJIaTh BRIBOBI IO PE3yJbTaTaM UCCICAOBAHNS;

coOroaaTh mpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCICIOBAHUN B
pamMkax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-HCCIeIOBATENbCKOW W TIPOEKTHOM
NEATETLHOCTH C HMCTOIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHONW (PU3MUECKOH MOJIeNbo,
UCTIONB3YS (PU3MUeCKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4n
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PH3UYECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOaMMBbIC I €€ pElIeHHs], TPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIY9€HHOTO 3HAYCHUS (PU3UUECKOU BEJIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7a9i: BHICTPAUBATD JIOTUYECKH HEMPOTUBOPECUNBYIO
IIETIOYKY PaCCYXJACHHUH C OMOpPOHM Ha HM3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SIBICHNUS;

UCIIOJIK30BaTh ~ TPU  PEIIeHHMH  y4eOHbIX  3aJad  COBPEMECHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
Y TIPEJICTABJICHUS Y9eOHOW U HAyYHO-TIOMYJISIPHONH MHGPOpMAIIMH, TIOTYICHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIUIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUUYECKUMHU



yCTPOMCTBaMH, ISl COXPAHEHUS 30POBbS U COONIIOIEHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEIE;

paboTaThb B TpyHme C BBINOJHEHHEM pAa3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYIIbl, PalMOHAIBHO paCHpEeAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENLHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJI€KBAaTHO OLEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpPUBAEMON POOJIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMmeTHblE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTh Y 00YUAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U
T€XHOJIOTUM, B NMPAKTUYECKON IEATEIBHOCTH JIFOJAEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3nYeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN JEKTPUUECKUIN 3apsif, Jyd CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJIb aTOMa, HYKJIOHHAsh MOJETIb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3a1a4;

pacro3HaBaTh (pU3nMUECKHe SIBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOM (DU3UKH: 3IEKTpUUECKask IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJIEHCTBUE
MarHuTOB, JJICKTPOMAarHWUTHAasi WHAYKIWS, JEWCTBHE MAarHWUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE KOJeOaHUA U
BOJIHBI, MNPSIMOJIMHEMHOE pPaclpoCTpaHEHUE CBETa, OTpPaXKEHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuus U TOJApU3ALMS  CBETa, JUCIEPCHUs] CBETa,
dboTtoanekTpuueckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEMYaToro CHeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pazloaKTUBHOCTD;

OMKCHIBaTh W3YUYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  NPOBOJUMOCTh  Pa3jUYHBIX  Cpea) U
AIIEKTPOMArHUTHBIEC SIBICHUA (MPOILIECCHI), HCMONb3Yys (U3MUYECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, 3JICKTPUYECKOE HANPSDKEHUE, AIIEKTPUUYECKOE
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuina Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KATYIIKW, HEPrUsl 3JEKTPUYECKOTO0 M MAarHUTHOTO IMOJei, MepuoJl M YacToTa
KojeOaHuil B KoJebaTenTbHOM KOHTYpE, 3aps] M cujla ToKa B TIpolecce
TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSHHUE U
ONTHYECKasi CWJIa JIMH3bI, TIPU OMHCAHUU MPABWIBHO TPAKTOBATh (DU3NUYECKUI
CMBICJI HCMOJb3YEMBbIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaTb
dbopMmysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIWYUHY C APYTUMHU
BEITMYMHAMU;



ONMHCHIBATh M3Y4YCHHBbIE KBAHTOBBIC SIBICHUS M MPOLECCHI, HCIONb3YS
¢usnyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPHOJ] MOJTypacaja, SHEPTUs CBA3H
aTOMHBIX SiJIep, MPU OINMCAHUU TPABUIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS] W EAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYHMHAMH,
BBIUUCIIATH 3HAaUCHHE (PU3MUECKOI BEIUYUHBL;

aHAIM3UPOBaTh (PU3NYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Yys (U3HUECKHUE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEIHHOTO U MapajliIeIbHOTO
COCIMHEHMSI TPOBOJHMKOB, 3aKoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
WHAYKIHH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHEe DiHIuTeiiHa a1 (oTtodddekra,
3aKOH COXpaHEHUS HHEPryHu, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUUECKOT0 3apsjia, 3aKOH COXPaHEHUs MacCOBOr'0 YHCIa, MocTynarsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOE BBIpAKEHHWE M YCJIOBHUA (TpaHUIBI, OOJIACTH)
IPUMEHUMOCTH;

OMpEENATh HAMPABICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISl MPOBOJHMUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh M ONHCHIBATH H300paKEHHE, CO3/1aBa€MOE IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh HKCIIEPUMEHTHI MO HMCCJIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMU: IMPU ITOM
dbopmynupoBaTh TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTa,
coOupaTrh YCTaHOBKY W3 MPEIOKEHHOTO OO0OpYAOBAaHUSA, MPOBOAUTH OMBIT U
(dbopMyupOBaTh BHIBOBI;

OCYILIECTBIISAITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHH: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEJIMYUH B BHUAE TAOJUIl U
rpaduKoB, AeNaTh BHIBOABI MO pe3yabTaTaM HUCCIIEA0BAHMUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBEICHUU MCCIIEIOBAHUN B
pamMKax y4eOHOTO 3KCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hrU3HUecKrue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu



BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOUMbIEC NJIs1 €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OIICHUBATh PEATbHOCTD
MOJIy4YE€HHOTO 3HAUY€HHUs (PU3HUECKON BEIUYUHBL;

peuiaTh KaueCTBEHHbIE 3aJa4l: BHICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PAaCCYXIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIeHUH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
UH(OPMAIMOHHBIE TEXHOJIOTUH JIS TIOUCKA, CTPYKTYPUPOBAaHMS, UHTEPIPETALUU
U TIPEICTABJICHUS YYEOHOW U HAYYHO-MOMYJIIPHON MHGOpPMALINH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOJTy4aeMyto HH(popMaIuio;

OOBSCHITh TPUHIUIIBI JIEWCTBHS MAIlIMH, TPUOOPOB W TEXHUUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacCHOr0 MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEIE;

paboTaTb B TpyHme C BBINOJIHEHUEM pAa3JIMYHBIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYINIlbl, palMOHAIBHO paCHpeAesiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENIBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJI€KBAaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa U METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa [TOK
' A i https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemaruka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Jlunanmika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bu6muoreka [IOK
' TEOpHUU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1
CHOBBI TEPMOIHHAMIIKH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 bu6muoreka [IOK

®a3oBbIe EPEXOIbI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOINHAMUKA
bubnunorexa [IOK

41 JIeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKUI TOK. TOKH B 12 bubnunorexa [IOK

) PasIUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE BpeMms 2

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uu¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Pazngea 1. JIEKTPOJAUHAMUKA
11 MarunuTHOe noje. IJIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKHe U AIEKTPOMarHuTHBIC 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHnuyeckue U 3JeKTPOMarHuTHbBIE 5 | bubnmoreka [JOK
) BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubnunorexa [IOK
2:3 Onriia 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI crieIIUaTBHOM TEOpUHN 4 | bubnmoreka [JOK
' OTHOCUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOU OIITUKH 6 ngg;lrif;;gz%fmcwc
4.2 Crpoenue atoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41¢c97¢

4.3

ATOMHOE SApO

bubnunorexa [IOK
https://m.edsoo.ru/7f41c97c¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 buomorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o006maro1iee TOBTOPEHHE 4 ngg?;ﬁfg;grou}i 41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o Ipupoje.
1 Hayunsie MeT(})IK bl HofH:HI/IH 1 bubmorexa OK
v A https://m.edsoo.ru/ff0c32¢2
OKPY>KaloIllero MUpa
Ponw u mecTo ¢usuku B

) dbopMHpPOBaHUH COBPEMEHHOM | bu6muoreka [JOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO | bubmuoreka [{OK
nBmwxeHud. [lepemenenue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bu6muoteka [JOK
IBYKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBHXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOopaHoOe majieHne. Y CKopeHue | bubnuorexa [{OK
CcBOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

7 JIBrmKeHne MaTepUaIbHOU TOYKHU MO 1 bubmorexa LOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHocuTeNnbHOCTH [anumnes. 1 bubnunorexa [IOK




I/IHCpLII/IaJIbHLIe CHUCTCMBI OTCUCTA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 Cynepno3uiuu cuil. Bropoi 3akoH Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa amst MaTepuanbHON TOYKU

10 Tpetuii 3akoH HeroToHa miis bu6nuoreka [IOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOrO TsroreHust. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [JOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenunsa. Kodddunment tpeaust.

13 Cuna CEHpOTI/IBHeI({bI/Iq:I pu ,[IBI/I)P;CGHI/II/I bubmmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUJAKOCTH WJIH Tase
[ToctynarensHoe U BpaliaTeabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. but6moreka [IOK
MowmeHnT cuibl. [1nedo cunsl. Yenous https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO Tea
Nmnynbc MmaTepuaabHONU TOUYKH,

15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE BUKEHHE
PaGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckast sHEprust MaTepruagsbHON bubnmoreka [JOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW YHEPTUU

17 [ToreHuunanbHas dHEprus. bubmuoteka [JOK




[lorennumanbHas 3HEPrUs ynpyro
nehOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHumanpHble U HEMOTEHIUAIBHbIE
cuiibl. CBSA3b paboTHI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

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

19

Jlaboparopnas pabota «3mepenue
KECTKOCTH MPYKUHBI»

20

KontponsHast padora o teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPaHEHHSI B MEXaHUKE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nsmkenue. Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBHKECHUS U
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPJIBIX TEN

23

Macca monekyn. KonuuectBo
BemiecTBa. [locrossHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. Illkana remneparyp
Ilenbcus

25

Wneanpusiii raz 8 MKT. OcHOoBHOE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde




ypaBHeHue MKT

AbGconoTHas TeMieparypa Kak Mepa
CpeHEe KHHETUYECKON YHEPTUU

but6mmoreka [IOK

26 JBUKEHUS MOJIEKYJL. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneipona
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHas paboTa
28 «Hccnenosanue 3akoHa boinga-
Mapuotrtan
29 H3omnporeccel B UACAIBHOM Ira3e U UX bu6nuorexa [IOK
rpaduyueckoe npeacTaBicHNE https://m.edsoo.ru/ff0c570e
BuyTpennsis sneprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 criocoObI e€ m3MeHeHus. KomnuectBo bubnuorexa [{OK
TEIUIOTHI U paboTta. BuyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunael renonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorera LHOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauabaTHeIi mpoiecc
1 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €T0 bu6muoreka [IOK
NIPUMEHEHUE K U30ITpolieccaM https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs mporieccoB B
34 npuponae. Bropoii 3akoH bubmorexa [JOK
https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunnun nevicreus u KI11 rerioBoit bubmuorexa [{OK




https://m.edsoo.ru/ff0c600a

MAaIIHHbI
36 Huxn Kapno u ero KIIJ]
17 DKosoruyeckue mpoodIeMbl
TEIUIOPHEPTETUKU
o O6o6maromuii ypok «MoekymsipHas bu6muoreka [IOK
¢duzrka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTpoinbHas pabota mo Teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa TOK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCALIHS. bubnmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOMIOTHAS M OTHOCHUTEIbHAS
41 BJIAJKHOCTh BO311yXxa. HachleHHbIi bubmorexa [JOK
AYX3. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u
47 amop(HbIe Tera. AHU30TPOIUS bu6muoreka [IOK
CBOMCTB KpUCTAJLIOB. Kuakue https://m.edsoo.ru/ff0c6510
Kpuctauibl. COBpeMeHHbIE MaTepHUAIIbI
[1naBneHue u KpUCTAIU3ALIUS.
43 VnenbHas TEmioTa MIaBICHUs bubmorexa OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
but6moreka [IOK
44 YpaBHeHHe TerIoBoro 6agaHca
PABHEHHE TETLIOBOT " https://m.edsoo.ru/ff0c6820
DIIeKTpU3auus Tell. DIEKTPUUECKUI
45 3apsa. [ABa Buaa alIEeKTPHUUECKUX bubmorera [IOK
A A P https://m.edsoo.ru/ff0c6bec
3aps/i0B
46 [IpoBOIHUKH, TUAIEKTPUKHU U bubnunorexa [IOK

MOJTYTIPOBOIHUKH. 3aKOH COXPaHEHUS

https://m.edsoo.ru/ff0c6bcc




QJICKTPHUYCCKOI'O 3apsdaaa

BzaumopeiicTue 3apa10B. 3aKOH

47 Kynona. TouyeuHslil aneKTpuuecKuii bubmmorera LOK
https://m.edsoo.ru/ff0c6ced
3apsia
Harnpsk€HHOCTB 3JIEKTPUYECKOTO
43 nons. [IpuHumn cynepno3uuuun bu6nuoreka [IOK
BNIEKTPUYECKUX NoJel. JInanuu https://m.edsoo.ru/ff0c6df2
HaINpsHKEHHOCTH
PaGora cuit 31eKkTpocTaTHuecKoro
49 nois. [lorennuan. PasHocTh bubnnorexa LIOK
https://m.edsoo.ru/ff0c6f00
MOTEHI[UAJIOB
[IpoBOIHMKY U TUATIEKTPUKH B
50 3J'IpeKTpI([)CTaTI/I‘IeI([JKOM noie. bubmorexa [JOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MPpOHUIIAEMOCTb
N bubmuorexa [{OK
51 OnekrpoéMmkoctb. Konnencarop hitps-//m.cdsoo.rw/f0cT126
DNEKTPOEMKOCTD IIJIOCKOTO
52 KOHJIEHCATOpa. DHEPTrusl 3aps>KEHHOTO bubmorexa [JOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOopa
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHUPOBATBHOTO
53 amnrmnapara, CTpyHHOro mpuHTepa.
DnexTpocTaTHUecKasl 3allnTa.
3a3eMIIeHHe AIIEKTPONprUOOpPOB
DNEKTPUUECKUN TOK, YCIOBUS €r0
cymiectBoBanus. [IoCTOAHHBIN TOK.
54 Cuna toka. Hanpsbxenue.

Conpotusnenue. 3akon Oma jist
y4JacTKa [enu




55

[MocnenoBarenbHOE, AapaLIEIbHOE,
CMEIIIaHHOE COCTMHEHHE
MPOBOTHUKOB. JIaGopaTopHas padota
«M3y4eHne cMenIaHHOTO COCTMHCHUS
PE3UCTOPOB

0.5

bubnunorexa [IOK
https://m.edsoo.ru/ff0c74£0

56

PaboTta 1 MOIITHOCTB AIEKTPUUIECKOTO
Toka. 3akoH Jlxoymnsa-Jlenua

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7838

57

3akon OMa 11t MOJTHOM (3aMKHYTO)
anekTpuueckoil uenu. Koporkoe
3aMbIKaHHE.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

58

JlaGopaTtopHas pabora "M3mepenue
OJIC ucTouyHHKA TOKA B €T0
BHYTPEHHETO COIPOTHUBIIEHUS"

59

DIIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBHCUMOCTh
COTIPOTHUBJICHUS METAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTh

60

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBoliCcTBa 3JIEKTPOHHBIX MMyYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAS U

npuMecHas poBoauMocTs. CBOMCTBa
p—n-nepexoza. [lonynpoBogHuKoBbIE
pUOOPHI

bubnunoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUN TOK B pacTBOPax U
pacIiuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALUS.
DneKTpoan3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTpUUECKUH TOK B rasax.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae




CaMOCTOSTEBHBIN U

HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl.

ITmazma

DnexTpudeckue NpudopsI U

64 YCTPOMCTBA U UX NMPAKTUYECKOE ) bu6muoteka [JOK
npuMeHeHue. [IpaBuna TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o0mmarmuii ypok | bu6muoreka [IOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTposnbHast pabota mo Teme

66 «nektpocratuka. [locTossHHBIN 1 bu6muoreka [IOK
3NEKTpUYECKUMl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHbIil ypok. KonTpoapHas | bubnmoreka [JOK
pabora o Teme "DieKTpouHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0oO0maromuii ypok | bubmuoteka [JOK
o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILEE KOJIMYECTBO YACOB I10 68 35

[NPOTPAMME




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
[1]
Jl:r/-ﬂ Tema ypoxa Bcero Konrpoabnsie  Ipakrueckue fd[:;:eﬂﬂﬂ :)lg[()bal;(())l:::eﬂbﬂble
padoThI padoTsI pecypen
[TocTostHHBIC MATHUTHI M X

| B3auMoOcicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bextop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIHHU
MarsuTtHO€ 1oJie TPOBOHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnoreka HOK
B3aumopeiicTBre mpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «Habmonenue 1 | bubnmoreka [JOK
JEWCTBUS MArHUTHOTO TOJISl HA TOK» https://m.edsoo.ru/ff0c98fe
JleicTBuEe MarHUTHOTO MOJISI Ha
IIPOBOAHMK C TokoM. Cuiia Ammepa.

4 JlaGopaTopHnas pabora | | bubmmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBuEe MarHUTHOTO MOJISI Ha

5 JBUKYIIYIOCS 3apsyKEHHYIO YaCTHILY. | bubmmoreka [JOK
Cuna Jlopennia. PaGoTa cuibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMaruuTHas HHAYKIus. [loTok

6 BEeKTOpa MarHuTHOU uaaykunu. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM




nHaykiuu dapanes

Jlaboparopnast pabota
«HccnenoBanne sBICHUS
AJIEKTPOMArHUTHON MHIYKIIAK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJIsI KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnYecKkre ycTpoiicTBa U UX
MPUMEHEHHE: TOCTOSSHHBIE MAarHUTHI,
AEKTPOMArHUThI, ANEKTPOIBUTaTENb,
YCKOPUTEH 3JI€MEHTApHBIX YaCTHIl,
HWHAYKIOWOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DJICKTPOMarHuTHAS WHITYKIIHS

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarsuTHoOe 1ozJe.
DNeKTpOMarHuTHasE MHIYKIUS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIC MEXaHHUECKUE
Konebanus. 'apMoHnuecKue
KosiebaHus. Y paBHEHUE
TapMOHHYECKHUX KOJeOaHUH.
[IpeBpatienue sHepruu

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




SJICKTPOMArHuTHBIC KoJieOaHHs B
nacajibHOM Ko1e0aTeIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMarHuTHbIMHA KoJICOaHHSIMU

15

®opmyna Tomcona. 3akon
COXPAHCHUSA SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o0 3aTyxaromux
KosieOaHusX. BoIHyXIeHHBIE
MeXaHUYEeCKHe KojacOanus. Pe3oHaHc.
BbIHYXICHHBIE 2JIEKTPOMATrHUTHBIE
KoJIeOaHus

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0cbbl86

17

IlepemenHnsbIit Tok. CUHYCOUJAJIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUTUTYAHOE U
JEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKOHN SHEPTUU

19

Y CTpolcTBO M MPaKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoliepesayd

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

20

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTUH B IOBCEAHEBHOMN
KHU3HU




MexaHuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

Bbu6nmuoreka [IOK

21
pacnpoCTpaHEHHUs U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsle ¥ MPOIOJIbHBIE BOJTHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbBIE BOJHBI, UX
23 cBONCTBA U cKopocTsh. [Ikama bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpencTs
cBs3u. Pagnosokamus
)5 KonTponbnas pabota «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE PaCIIPOCTPAHEHUE
2 CBETa B OJIHOPOJIHOM Cpejie. bubnmoreka [JOK
Toueunslii ICTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [OK
P . P https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3€pKalie
[Ipenomnenue ceta. [loaHoe
73 BHYTpeHHee oTpakeHue. [IpenenbHblii bubnnorexka HOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUs
79 Jlaboparopnas pabota «3mepeHue bubnmoreka [JOK
MOKAa3aTels MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [TocTpoenne n300pakeHuit B bubnmoreka [JOK




nuH3e. opmysa TOHKOU JIMH3BI.
VYBennueHue JTUH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «/ccneqoBanue CBONMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
0 oenoro cBera. L{et. JlabopaTopras
pabota «HabmoneHue aucnepcuu
CBETa»
13 WnTepdepennus creta. Judpaxims bubnmoreka [JOK
cBera. JludpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTudeckue MpuUOOPHI M YCTPOMCTBA U
> YCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
16 KJIacCU4YecKo MexaHuku. [TocTynaTsl bubnuorexa [JOK
CIIeIMaIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
37 3aMe/IJIeHre BPEMEHH M COKpalleHUe buGnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYJIbC PETSITHBUCTCKOM
38 yacTullbl. CBSI3b MacChl C SHEPTUEHN U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonrponbHas padora «OnTHka.
39 OcHOBBI crielIMaIbHON TEOPUH bubmmorexa IOK

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6{0




®oronsl. opmyna [1nanka. Jneprus

Bbubnuoreka [IOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffO0cfe16
OTKpBbITHE U HCCIIEI0OBAHUE Eu6 [TOK
HOInoTEKa
41 .0 A T.
pororppexta. Ombire: https://m.edsoo.ru/ff0cffc4
CroJieToBa
3axons! hoTodddexra. YpaBHeHHE
42 BﬁHmTegHa nq:f(bq)OToaq)qI))eKTa bubmorexa HOK
a ) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢hotosddexra
HaBnenne ceera. Onwitel I1. H.
43 JlebeneBa. XuMHYECKOE NEHCTBHUE bubmorexa LIOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoTod5eMeHT, (HOTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «J1E€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKU https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITE
46 Pesepdopna o paccessHuro o-9actu bubmmorexa [TOK
pLOpA p t https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6mmoreka [IOK
4 IT b
7 OCTYIATEL HOpa https://m.edsoo.ru/ff0d0afa
WNznyduenne n nornomenrne GoTOHOB
48 i I/I}:e exoe aTOM:l co H(()bro OBHS bubmmorexa LIOK
P pexo . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroi. Buasl ciekTpoB
BonHoBEIE cBOiicTBa yacTull. BoIHEI
. bubmuorexa [JOK
49 ne bpoiina. KopnyckynsipHo-

BOJIHOBOM nyanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JTYUYCHUC

50

OTKpBITHE pATMOAKTUBHOCTH. OTBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaOaAKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. BrnusHue
PaZ0aKTUBHOCTH Ha KHUBBIE
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. ['aMma-uznydyeHue

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peakrtop. [IpoGiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE
B3auMoiecTBUs. EAMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

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

55

Bun 38é3nH0r0 HeOa. Co3Besnus,
SIpKHE 3BE3IbI, TUTAHETHI, UX BHIAMOE
nekeHue. ConHeuHas CucTeMa

56

Comnane. ConHeuHast aKTUBHOCTD.
Uctounuk sHeprun CosHia v 3BE311




57

3BE3/bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHON
nociieoBaTeabHOCTU. BHYTpeHHee
cTtpoeHue 38€31. CoOBpeMEHHbIE
MPEJICTAaBICHUS O POUCXOXKICHUU U
sBomtonnu CoJiHIA U 3BE3]

58

Muneunsiit [1yte — Hama ["anakTuka.
ITonoxxenue n nBuxenne CosHIla B
lanakruke. ['anakrrku. YepHbie
JBIPBI B SIIPAX TajJakTUK

59

Bcenennas. Paz0oeranue rajakTuk.
Teopus bosnbiioro B3pbiBa.
PennkToBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas padota «IeMEHTHI
ACTPOHOMUU U aCTPOPHUIUKIY

62

O6o06matomuii ypok. Pos dusnku u
aACTPOHOMHUHU B HIKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAILHON B
ATUYECKOH chepax NesTeTbHOCTH
YyelIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(bU3UKHA U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpPa

64

O60o6maromuit ypok. Ponb
¢buznueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 Pu3nyecKon
KapTHHE MHpa




O6o06maromuit ypok. Mecto
(hbU3UYECKOI KapTUHBI MUPa B 00IIIEM

65 1
PSAYy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTaBICHUN O IPUPOJE

66 PesepBHbIil ypok. MarautHoe mnoie. 1
DNeKTpOMarHuTHAs WHAYKIUS
PezepBHblii ypok. Ontuka. OCHOBBI

67 CHeluaIbHON TeOpun 1
OTHOCUTEIbHOCTH
Pesepnniii ypok. KBanToBas ¢usuka.

68 DneMEeHThI aCTPOHOMUH U 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka, 10 knace/ Msxumes I'.., byxoBues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe oomecTBo «M31aTenbcTBo
«IIpocseieHue»
» ®usuka, 11 knacc/ Msaxumes I'.J1., byxosues b.b., Hapyrua B.M. niox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe oomecTBo «M31aTenbcTBo
«IIpocsemienue».

LHugposas nabopamopus no gusuxe yuenuuecxkas «PolusLaby:

Ocyunnoepag

becnposoonou mynemuoamuuk ¢ kanaramu 01 NOOKIOYEHUA!

Jlamuuxa cunvt moka

Jlamuuxa nanpsisrcenus

Mooyna uzmepenuss MazHUMHO20 NoJis

Mooyna usmepenuss memnepamypol

Jlamuuxa daenenus 2asa.

Jlamuuk 38yKa (Muxpogon) 6cmpoeHubiil 8 Mya1bMuUOaAmuuK

Jlamuuk oceewgennocmu (MrOKCMemp) CMPOEHHbLI 8 MYTbIMUOAMYUK
Jlamuuk enasxcrnocmu 6030yxa CmpoeHHbll 8 MYTbMUOAMYUK

Jamuux ammocgheprnoco dasnenus 6cmpoeHublli 8 MyTbMUOAM4UK
Kabenv coeounumenvnuiii USB

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJISA

Meronnueckoe nocodue. «Iludposas madoparopus PolusLab mo ¢puzuke» /
JI.C. Mumenko, O.H. Auronosa — 1-e u31. — 113 c.

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HNHTEPHET
bu6moreka I{OK https://m.edsoo.ru/863e600a

[Tporpammuoe obecnieuenue K nudpoBoit madoparopun «Touka poctay 1o
¢uzuxke OO0 «PolusLaby»




