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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpoBHS Ha YpOBHE CpEIHEro OO0IIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW W TpeOOBaHUM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOHM 0Opa3zoBaTelbHOM Mporpammsbl, mnpenacraBieHHbIX B OI'OC
COQO, a Ttakxke c yu€roM (enepanbHO paboyel MPOrpaMmbl BOCIUTAHUS U
KOHLEMUUU MpenojaBaHus yyeOHoro npeamera «Du3nmka» B 00pa3oBaTENIbHBIX
OpraHu3alusaXx Poccuiickon denepanuu, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (HOpPMHUPOBAHUE
€CTeCTBEHHO-HAYyYHOU KapTUHBI Mupa oOydarommxcsa 10-11 xmaccoB mpu
oOydeHnH ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TNPEIMETHBIM U METaNpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOAUMOCTb peaTH3alUu MEKIPEIMETHBIX
CBs3ell (U3HKM C €CTeCTBEHHO-HAYYHBIMH Y4YeOHbIMU Tmpenmeramu. B Heil
OTIPEJIENISIIOTCS. OCHOBHBIE 1I€JTM M3Y4YeHUS (PU3MKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3WMKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3suKe BKIOYAET:

e[lJITAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

ecoziepKaHue yueOHoro npeaMera «Pu3nkay mo rogaM oOydeHusl.

dusnka Kak Hayka O Hambojee OOmMMX 3aKOHAaX IPHUPOJIBI, BBICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxkaromem Mupe. [1IKoIbHBIN Kypc (PU3UKU — CHCTEMOOOPA3yIOIIHIA
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeKaT B OCHOBE TMPOIECCOB M SBICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
buzmueckoii reorpadueri W actpoHomueil. lVcmomb3oBaHME W aKTUBHOE
npuMeHeHne  (U3NYECKUX 3HAHUM OmpenessieT  XapakTep U
pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTMH B cdepe HHEPreTHKH, TPaHCIOPTa,
OCBOEHHsI KOCMOCA, MOJYYEHHUsI HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOMCTBAMH U
apyrux. M3yuenume (U3MKM BHOCHT OCHOBHOW BKJIaa B (OPMHUPOBAHUE
€CTECTBEHHO-HayYHON KapTHHBI MUpa 00ydarommxcs, B (popMHUpOBaHHE yMEHUI
IIPUMEHATh HAay4yHbII METOJ II03HAHWS MPHU BBIIOJHEHUH HUMHU Yy4EOHBIX
HCCIIEIOBAHUN.

B ocHOBy Kkypca (usuku Ay ypoBHSA CpeaHero ooOmiero oOpa3zoBaHUs
MOJIOXKEH pAX HMACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KaK MPHUHLMIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBIAETCA JIOTMUECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuaj U3 BCEX pa3leloB (PU3MKH, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEWl MaTepuanl Kypca (QU3UKH
o0ObeuHEH BOKpYr (Qusmueckux Tteopuil. Benymmum B Kypce sBIsercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€puH, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzarusi mpennosiaraeT HUCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIHMANa (PU3UYECKON HAyKH, OCMBICICHUE CBSA3M PA3BUTHUSA
¢u3uku ¢ pa3BUTHEM O0OIIEeCTBa, a Takke C  MHPOBO33PEHUECKHMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuxnaonot  uanpasnennocmu. Kypc ¢usuku  npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMUYECKHX M TEXHOJOTMYECKHMX MPUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yeTcss TOCPEICTBOM BBEJICHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX OKOJIOTHYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKH M TEXHOJOTHUH, a TaKkxke 00CYXICHHUs
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (DM3UKH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pu3mdeckue Teopuu (HopMHpOBAHHE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKOU TEOPHUH, PO (PyHIAMEHTAJIbHBIX 3aKOHOB H
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUSAX O TMPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOPHM, Uil OIKMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN TOJIX0 B Kypce (PU3UKH pean3yeTcs MPEexKIe
BCEro 3a CYET OpraHU3alMMU HKCIEPUMEHTATBHOU ACSTEIHHOCTH OOYUYaIOIIUXCS.
Jlst 6a30BOTO YPOBHS Kypca QUMK — 9TO HCITOIB30BaHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIabOpaTOpHBIX padorT,
KOTOpBIC B IporpaMMe 1o (pu3uKe OOBEIUHEHBI B OOIIUN CIIMCOK YUYCHHUYECKHUX
NPaKTHYECKUX padoT. BrigeneHne B yka3aHHOM IepeuHe JabopaToOpHBIX pador,
IIPOBOJUMBIX JUII KOHTPOJS W  OLICHKH, OCYIIECTBISETCA  Y4aCTHUKAMHU
00pa30BaTeIBHOrO MpoLecca UCX0A U3 0COOEHHOCTEN IUIAHUPOBAaHUS U
ocHamieHus kabuuera ¢m3uku. Ilpu sToM obOecmeunBaercs
OBJIaJICHUE OOYy4YarIMMHCS YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEIOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEJIWYUH U TOCTAHOBKY OIIBITOB IIO
IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE YAENSIETCS PEIICHUIO paCUETHBIX M KAYECTBEHHBIX 3aa4.
IIpu 3TOM 17151 pacyETHBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCS 33a]1a4M C SBHO 3aJaHHOU
(u3nyeckoil MOJENbI0, TO3BOJISIIOUIME MPUMEHSATh U3YYEHHBIE 3aKOHBI MU



3aKOHOMEpPHOCTH KaK W3 OJHOTO pa3zjieNia Kypca, TaK W HHTETPUPYs 3HAHUS W3
pa3HBIX pa3nesnoB. /(s KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
0oOBsSICHEHHE TPOTEeKaHUsI (U3MUECKUX SBICHUA W TIPOILECCOB B OKPYKAMOIICH
KU3HU, Tpelyrone BbhIOOpa (U3UUECKON MOJEAM JJIsl CUTyalud HPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusiMu DPI'OC COO k maTepuasbHO-
TEXHUYECKOMY OO0EeCleueHnI0 y4eOHOro mporecca 0a30BbIi YpPOBEHb Kypca
br3UKHM Ha YPOBHE CPEeAHErO O0IIero o0pa3oBaHus JOJDKEH U3Y4aThCsl B YCIOBHUAX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
pPEeIMETOB €CTECTBEHHO-HAYYHOTO IuKia. B kabunere (pu3uKu OMKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpy/IOBaHUE JJISI BBINOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YYCHHUYECKHUX MPAKTHUYECCKUX padOT M JACMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCcTpanmoHHoe o0opynoBanue popmupyercs B COOTBETCTBHUH  C
NPUHIIMIIOM MUHUMAJIbHOW JOCTaTOYHOCTH U  00ECIeUrMBaeT IIOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe 10 (H3UKE KIIOUEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS ~ M3y4aeMbIX  SBJICHUH M MPOIECCOB,  SMIMPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHUUYECKUX MTPUMEHEHUH.

JlaGopaTtopHoe o0OpynOBaHHE IS YUYEHHMUECKHX MPAKTUYECKUX padoT
dopMupyetcst B BUAe TEMAaTHYECKUX KOMIUIEKTOB M 0OOECIeunBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTHueckue KOMIUIEKTHI
1abopaTOpHOTrO 00O0PYIOBAaHUS JOJIKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKkKEe KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

«(OpMHUPOBAHNE UHTEPECA U CTPEMJICHHS 00YJaIOMIUXCS K HAYYHOMY

U3YYCHHIO TIPUPOBI, PA3BUTHUE UX WHTEIUICKTYAJIbHBIX U TBOPUECKHUX
CIIOCOOHOCTEI];
epa3BUTHE MIPEICTABICHNI O HAYYHOM METO/Ie TTO3HAHUA U (HOPMUpPOBaHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;
«(pOpMUPOBAHUE HAYYHOTO MUPOBO33PEHUS KaK pPe3yJbTaTa U3y4eHHUs] OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DPU3UKHU;
epOpMUpPOBAaHUE yMEHUH OOBSICHATH SIBJICHUS C  HCIOJb30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

«(popMUpOBAHUE TIPEICTABICHUN O pOJIH (PUBUKY JJIsT PA3BUTHUS IPYTUX

€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHune ITUX 1eJIeil 00ecrednBaeTCsl PEIICHHEM CIISTYIOINX 3a/1a4 B
MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e[IpPUOOPETEHNE CUCTEMBI 3HAHUM 00 00IIMX (PU3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHUKY, MOJEKYJISpHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JEMEHTHI aCTPOPU3UKH;

epOpMUpOBAaHUE  yYMEHUH MNPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBbsICHEHHUS (PU3NYECKUX SBJICHUHM B MPUPOAE M I HPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;

*OCBOCHHE CIOCOOOB PpEIICHHUs pPa3jIMYHbIX 3aJad C SBHO 3aJaHHOU
¢u3znueckol MOJENbl0, 3aJad, MNOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue GuU3NUeCKOl MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

o[IOHMMaHHE (U3MUYECKUX OCHOB W MPUHLHUIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPY>KAIOIIYIO
cpeny;

*OBJIaJICHUE METOJIaMH CAMOCTOSITEJIBHOIO IJIAHUPOBAHUS M TPOBEACHUS
(Gu3MUecKUX HKCIIEPUMEHTOB, aHaIM3a M HHTEpIpeTalul HHGOpMAaIINH,
OTIpeJIEJICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

¢CO3/IaHHME€ YCJIOBHM JIJIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIIE0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (6a30BbIil ypOBeHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoauTcs 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B HE/ICNIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme M0 (U3NKE IMEpedYeHb JTa0OpaTOPHBIX U
NPAKTUYECKUX paboT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JI€JaeT BBIOOD
NpOBEJICHUs JIa0OpAaTOPHBIX PAbOT W OMBITOB € YYETOM MHAMBHUAYATBHBIX
0COOEHHOCTEN 00yJaromuxcs.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeToAbl HAYYHOI'0 NO3HAHMS

®usnka — Hayka o mnpupoze. HayuHble MeTOApl MO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSkcrepuMeHTa W TEOpUHM B IPOLECCE IMO3HAHUSA IPUPOJIBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUU M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpHH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u Mecto ¢pu3uku B GOopMUPOBAHUH COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Llemoncmpayuu

AHanorossie 1 HU(PPOBBIE UIMEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABUKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpenHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUKH, UX MPOCKIMM HAa OCH CHUCTEMBI KOOpPAMHAT.
Ciio)keHue nepeMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJUHEHHOE IBrkeHHue. I paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTHU, YCKOPEHMS, IYTH W TEepeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  aBmwxkeHue. J[BMKEHHME  MaTepUAIbHOM  TOYKM IO
OKPYKHOCTH C IOCTOSHHOM IO MOJYJII0O CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEWHASA
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHHUE: CITUIOMETP,
JNBH)KEHUE CHAPSJ0B, LICIHBIE U PEMEHHBIE NEpEaaUH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnronenue nBuxeHus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO JIBUKEHHUS C LIENBbIO OMPEICIICHUSI MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOMIEHHUS MEXAY NYTAMH, MPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKH BpPEMEHU IIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIeHHOro TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocutenbHOCTH  ['ammies.  IlepBeii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unnu cuil. Bropoii 3akon HproToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HploTOHA 1J1s1 MaTepuaibHbIX TOYEK.

3akoH BceMupHOTro TsroreHus. Cuna tsokectu. [lepBast kocMuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (moxosi, CKoJIbxkeHus1, kadeHus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEeHHS U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHUE : TTOAIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanre 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIINX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciaoBUM PaBHOBECHS TBEPAOIrO TEJIA, UMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbI MaTepHAIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXpPaHEHUs HMITYJbca.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprusi MmaTepuaibHON Touku. Teopema 006 U3MEHEHUHU
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPrusl. [loTennuanbHas SHEPTHS yIpyro
nedhopmupoBaHHOM  mpyxkuHbl.  [loTeHIMalbHas dSHeprusi Tejda  BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[ToTeHuuanbHple W HEMOTCHIIMAIBHBIE  CHIIBL. CBsi3b  paboTHI
HETMOTEHIIUAIbHBIX CHJI C M3MCHCHHUEM MEXaHWUYECKOW SHEPruu CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE PUMEHEHUE: BOJOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo1 MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMOTHO HEYTIPYTOTO y1apa ¢ TOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MAsTHHKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C ©K3MEHEHNEM MEXaHMYECKON SHEPTHH
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pu3UKa U TEPMOAUHAMMKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYISPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. ubddysus. Xapakrep NBWKEHHUS U
B3aUMO/JICMCTBUSI YaCTHI[ BElIeCTBA. Mo CTPOCHUSA Ta30B, >XUIKOCTEU U
TBEPIBIX TEJI U O0BICHEHHE CBOMCTB BEIlIECTBAa HA OCHOBE 3THX Mojened. Macca u
pasmepsl Mojiekys. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp
Llenbcus.



Mogens upeanbHoro rasa. (OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HJACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeoHEeW KWHETUYECKOW SHEPruM TEIUIOBOrO MBWXKEHMS dYactull rasza. [llkana
temrieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHneneeBa—KitaneipoHa.
3akoH [lanbroHa. M3omnponeccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUEe H30MNPOLECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHnueckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKAa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BelllecTBa, (hoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIIECTBOBaHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABJICHUS ra3a Ha CTEHKH COCy/a.

OnBIThL, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UIE€ATIbHOIO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIIACCHOM KOMHATE HA OCHOBE U3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphbl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUSI pa3peKEeHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmoauHamuueckass cucremMa. BHYTpEHHSIE 3HEpPrusi TEPMOAUHAMUYECKOMN
CUCTEMBI U crIoco0bI € m3MeHeHus. KonnuecTtBo TemioTsl U pabota. BHyTpeHHss
JHEpPrus  OJHOATOMHOIO  HJAEalIbHOrO  rasa. Buael  Temionepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIydYeHUE. Y IeJIbHAsl TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHoM mporecce. [lepBbiii 3aKOH TEPMOIUHAMUKH.
[IpuMenenue mnepBOro 3akoHa TEPMOJMHAMUKHU K H3ompoieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TermoBble  MammHbl.  [IpuHOUMOBI ~ OEWCTBHS — TEIUIOBBIX — MAIHWH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBIX MammHaX. KoadduimeHnt mnomae3Horo
nercTBus TerioBor MamwuHbL. [ukn KapHo u ero koauUIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTUYECKHE poOJIeMbI TEIUIOPHEPTETUKH.



TexHuueckue yCTpPOWCTBA M NPAKTHYECKOE MPUMEHEHHUE:. JBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW SHEpPruu Tela NpU COBEPIICHUU PaOOThI: BBLIET
npoOKku U3 OYTBUIKM TOJA JEHCTBHEM CKAaTOro BO3JyXa, HarpeBaHue >dupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUICOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT o anabaTHOMY paCIIUPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATEIIsI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcarus. Mcnapenue u kurnerue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh Bo3yxa. HachllieHHbIl nap. Y ienbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuyeckue u amop@Hsbie Tena. AHU3OTPOIUS CBOKCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpemeHHble Marepuaibl. [lnaBienuwe u
KpUCTaJu3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuka
DnexTpuzamust Tel. ONeKTpUuYecKuil 3apsn. [IBa Buma 2IIEKTpUUYECKUX

3apsiioB. [IpOBOJHMKHM, OUANEKTPUKU U MOJIYNPOBOJHUKH. 3aKOH COXpAaHEHUs
3JIEKTPUYECKOTO 3apsiaa.

B3aumoperictBue 3apsanoB. 3akoH Kynona. TodeuHsblil 21eKTpUIECKUAM 3apsii.
OnekTpuueckoe  mnoje.  Hanpssk€HHOCTh — JIEKTPUYECKOTO  ITOJIS.
[TpuHIMI



CYIIEPHO3ULMH DIEKTPUUECKUX NOJEU. JINHUN HAPSAKEHHOCTH BJIEKTPUUECKOTO
TOJISL.

Pabora cun  anextpoctatmueckoro  moss.  [lorenuwman.  Pa3HOCTb
NOTEHIUAN0B. IIpOBOAHMKM © AUAPAEKTPUKH B DICKTPOCTATHYECKOM IOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. DIeKTpOEMKOCTh TIIOCKOTO KOHIEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUECKash 3allluTa, 3a3eMJICHHE DJIEKTPOnpuOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3aluTa.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTHU IIOCKOTO KOHJIEHCATOpA OT IUIOLIAIH
IJJACTUH, PACCTOSTHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE CONPOTUBIICHUE. Y AEIBHOE COMPOTUBIICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaGora omektpuueckoro Toka. 3akoH Jhkoyns—Jlenma. MomrHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBICHUE HCTOYHUKA TOKA. 3aKOH

Owma aj1s1 ToTHOM (3aMKHYTOM ) 2JIEKTpUUecKol 1enu. KopoTkoe 3aMbIKaHUE.

DONeKTpOHHAas MIPOBOAUMOCTD TBEPABIX METAJLIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIpUMECHas MIPOBOAVNMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  pacIiujlaBax  dJIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUYECKU TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOATEIIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, MCTOYHUKU TOKA, DJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCHUMOCTH COMPOTUBIICHUS ITUIUHAPUIECKUX TPOBOTHUKOB OT JJTHHBI,
IUIOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CMmeniaHHOEe COeTMHEHHUE TPOBOJIHUKOB.

[IpsiMmoe n3mepeHue IeKTpoABIKYIIEeH cuibl. KopoTkoe 3aMbikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoli paspsia v MPOBOJAUMOCTE BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoABUIKYIIEH CUIIbl ICTOYHUKA TOKA U €70 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiiacce OCYIIECTBISIETCS C
y4€TOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBA3€d C KypcamMH MaTeMaTUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO
MO3HAHWA: SIBJICHWE, HAay4YHBI (akT, TUoTe3a, ¢u3nueckas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHWe CHCTEMbl ypaBHEHHM, JHHEWHas QyHKIuS,
napabona, runepOosa, ux rpaduku ¥ CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHbI TEIUIONEpPEIayu, TEIJIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb

BEILECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, JKUIAKOCTEH U



ra3oB, 2JIEKTPUYECKUE CBOKMCTBA METAJUIOB, AIEKTPOJIUTHYECKAS THCCOLMALINS,
rajbBaHUKa.
l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEpMOMETP. TexHonozus:
npeoOpa3zoBaHuE ABUKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, NOJALIWIHHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUTaTeilb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBON XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAJIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKash 3allluTa, 3a3eMJIEHHUE 3JIEKTPONPUOOpOB,
KCEpOKC, CTPYWUHBIN IIPUHTED, AIIEKTPOHATPEBATENBHBIE npuOopBHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojelcTBUE  MOCTOSIHHBIX ~ MArHUTOB.
MarautHoe mone. Bektop marHuTHOW wuHAYKUMU. [IpuHIUn cynepno3uiuu
MAarHUTHBIX MoJjel. JIMHMM MarHuTHOM WHAyKIUU. KapTuHa JMHHUI MarHUTHOU
WHIYKUIWH TO0JIS TOCTOSIHHBIX MarHUTOB.

MaruutHOoe T0JI€ TPOBOJHMKA C TOKOM. KapThHa JWMHUNA WHIYKIUU
MAarHuTHOTO MOJIs JUIMHHOTO MIPSIMOTO NPOBOJHHWKA MW 3aMKHYTOTO KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBue npoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna JlopeHnna, e€ MoayJb U HanpaBlieHUE. [[Br>KeHrE 3apsyKeHHON YaCTUIIBI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SIBneHue 3IEKTPOMArHUTHON UHAYKIIUH. [ToTok BekTOpa MArHUTHOM
WHIYKIUU. OJIEKTPOABIKYIIAs CWJIA HWHIAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe anekTpuueckoe nosie. DIeKTPOABUKYILAS CUla UHAYKINUU B
IIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHaykTHBHOCTh.  SIBIEHHE CAaMOMHAYKUHUH. ODIEKTPOJABIKYIIAs  cuia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckue yCTpPOWCTBA M MPAKTUYECKOEC NPUMEHEHUE: MOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUThI, SJIEKTPOABUTATENIb, YCKOPUTEIU 3JIEMEHTapPHBIX
YacTHull, WHYKIIMOHHAS IeYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMY MHAYKIOMY MarHuTHOT O nosist. Bzaumonencreue

JBYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb JIEKTPOJABHKYILIEN CHIIBI MHAYKIUA OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOAHBIE  MEXaHWYECKHME  KoJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u $asza xosieOaHUH.
[IpyxxuHHBIN MasgTHUK. MaTteMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHUYEeCKUMHU U
AIEKTPOMAarHuTHeIMU KoJieOaHusimu. @opmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxammux KojaeOanusx. BolHyX/I€HHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2I€KTPOMATrHUTHBIE KOJICOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA NEPEMEHHbIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA H
HaIPSKEHUS.

Tpauchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPUIECCKON
SHEPIruMu. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AeKkTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTporCTBa U NPAKTUYECKOE TPUMEHEHUE: IIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanue napamMeTpoB KOIeOaTEIbHON CUCTEMBI (IPYKUHHBIN WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuunorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSKEHUsS] OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHc npu nocneaoBaTeIbHOM COETMHEHUH PE3UCTOPa, KaTyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUH 3JIEKTPOINEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCHMOCTH MEpHOJIa MabIX K0JIeOaHUM Ipy3a HA HUTHU OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBaHne TNEpeMEHHOTO TOKa B LENM M3 MOCIEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHudeckue BOJIHBI, YcioBusl pactpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJuMHa BOJHBL [lomepedHbie U TMPOAOIBHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEKTPOMATrHUTHBIE BOJIHBI. Y CJIOBUS U3ITyUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anexkTpomarautHo#l BosiHe. CBoMCcTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpeJoMIIeHUE, ToJspu3anus, Judpakuus,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMarHUTHBIX BOJH. [I[puMeHeHnE 311€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckne yCTpoicTBAa M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTMKA B TEXHUKE WM MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune nareppepeHunu u 1udpakiuny MEXaHHIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYA0M U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpaXCHUE,
MpesioMJIeHUE, Noaspu3anus, Audpakuus, UHTepPepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsaMoiMHEHOE pacpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenue n3o0paxxeHuii B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPeJIOMIICHUs cBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaroniue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUEe W ONTHYeCKas cuila TOHKOW JuH3bL. [locTpoeHue u300pakeHHil B
COOMpAOIINX U paccerBaromux JMH3aX. DopMysa TOHKON JIUH3BI. Y BEIUMYCHUE,
JaBAEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WHTepdepenmuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBus HaOMOACHUS MAaKCUMYMOB M MUHHMYMOB B HHTEpP()EPECHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. [dudpakumonnas pemérka. YclioBue HaOI0OIEHUs
[JIABHBIX ~MAaKCMMyMOB TP MaJ€HUM MOHOXPOMAaTHYECKOTO CBeTa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpoCcTpaHEHUE, OTPAXKEHUE U MTPETOMIICHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznen 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHuubl  OPUMEHMMOCTH  KJIACCMYECKOW  MeXaHuKd.  lloctysarsl
CIIELIUaJIbHON TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHUUII OTHOCUTEIbHOCTH DUHIITENHA.

OTHOCHUTEIBLHOCTH OTHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKpAILICHUE
JUIAHBL.

9H€pFI/I$I U UMITYJIbC peHHTHBHCTCKOﬁ qaCTHULbI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILIBI. SHeprm{
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmol KBAHM OGO ONMUKU
®otonbl. Dopmyna [Inanka cBs3u SHEPruu (HOTOHA C €r0 YaCTOTON. IHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue ¢porodddexra. OnwiThl A. I'. CTosieToBa. 3aKOHBI

dotoadpdexra. YpaBHenue DiHmTelHa s Gotodrddekra. «KpacHas rpaHuna»
doTorddexra.

JaBnenue ceera. OnwiTel I11. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckue ycTpOUCTBA U MPAKTHUUECKOE MPUMEHEHHUE: (DOTOITIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHIIL.
[Inanerapnas mogxens aroma. Iloctynatel bopa. M3nyueHwe u mnorsiouieHue

GboTOHOB mpW mepexoje aToMa C OJHOTO YpPOBHS JHEPTrUW Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPrUU aToMa BOJIOPO/IA.

BostHOBBIE cBOVICcTBa yacTull. Bosael ne bpounsa. KopnyckynsspHO-BOIHOBOM
Tyau3M.

CroHTaHHOE U BBIHYKJICHHOC U3J1Y4YCHHUC.

TexHrnueckne yCcTpOUCTBA U MPAKTUYECKOE TPUMEHEHHUE: CIIEKTPAIbHbBIN
aHasu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JT0KA3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuiro  cocrtaBa
paanoakTuBHOro U3nyuenus. CpoicTBa anbda-, Oera-, raMMa-Hu3JIyYeHHUs.
BnusiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpriTHE IPOTOHA U HeWTpoHa. HykinonHas moxens sijpa [elizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnas. ["amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue U CUHTES s1Iep.

Anepnsiii peaktop. TepmosiaepHsbiil cuHTe3. [Ipo0IeMbl U TEPCIIEKTHBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE aCIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMOJeHCTBUA. EAMHCTBO u3nyeckoi KapTUHBI MHpA.

TexHu4eckne yCTpoilCTBa U MPAKTUYECKOE PUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpeKoOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3nusi, IpKUE 3BE3IbI, INIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeyHas cucteMma.

Connine. ConHeuyHass akTUBHOCTh. McTrounuk nsHepruu CojiHIIa W 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JHMarpamma «CHEKTpajbHbIM Kiacc —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJI1 3BE3]l TJIaBHOM IIOCJIE0BATEIbHOCTA. BHYTpeHHEEe cTpoeHHe



3B€311. COBPEMEHHBIE MTPEACTABIEHUS O MPOUCXOKIACHUH U 3Boronuu CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii 1lyte — Hama ['anaxtuka. Ilonoxxenne u nBuxkenue CoJsHIA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xBazapsl. YEpHBIE ABIPHI B sapax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOPYXKEHHBIM TJIA30M C MCMOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/ieNieHus MOJ0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢usuku u acTpoHOMHUM B OSKOHOMHMYECKOH, TEXHOJOTHYECKOM,
COLIMAJILHOM M 3TUYECKOU cepax NesaTeTbHOCTH YEeIOBEKa, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOM HAy4YHON KapTUHE MUPA, pOJib (PU3UUECKON Teopuu
B (GOpPMHUpPOBAHWUU TPEICTABIEHUNA O (PU3NYECKON KapTHUHE MHpA, MECTO
¢usznueckoi KapTHUHBI MHpa B OOLIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kilacce OCyIIECTBISIETCS C
Y4ETOM COJNEPKATEIBHBIX MEXIIPEAMETHBIX CBA3€H C KypCcaMHM MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOAECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pemieHHWE CHUCTEMBl YPAaBHEHHH, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPbl U HMX MPOEKIHUH HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUH, NPU3HAKK TMOAO0US TPEYTrOJbHUKOB,
OTIpEJICIICHHE TUTONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nekTpuyeckue SBICHHWS B JKMBOW MPHUPOJE, KoeOaTeabHbIC
JNBH>KEHUS B )KMBOW NMPUPOJIC, ONTUYECKUE SBJIICHUS B KUBOU MPUPOAE, NEUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAs CTPYKTYypa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIIIMYECKON PelIETKHU, CIEKTPaIbHbINA aHAIN3.



l'eocpaghusi:  MarHuTHBIE TOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocua: NWHUAM DHIEKTPOINEpenady, T[EHEPATOP MEPEMEHHOTO TOKa,
3JIEKTPOJBUTATENb, WHIYKLIHWOHHAs I€Yb, pajaap, PaaUONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MpPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OMNTHKA,
COJIHEYHAas Oarapes.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenMera «®PusnMka» Ha YpPOBHE CpeIHEro oOIIeTro
oOpazoBaHus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHUKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUSI yueOHOro npeaMera «DPu3nKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAaIOIIMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3WUIHUEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIIMH, TO3UTHUBHBIX BHYTPEHHHUX yOCXKICHHUI,
COOTBETCTBYIOIIUX  TPAJUIMOHHBIM  I[EHHOCTAM  POCCHICKOr0  OOIIECTBa,
paclIMpeHue KU3HEHHOTO OIbITA U OMbITA JIESITEILHOCTH B MPOIECCE peann3aluu
OCHOBHBIX HAaIPABJICHUH BOCIIUTATEIBHON ESITEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UITUN 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX TyMaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIBHOCTh B UHTEPECAX TPAKIAHCKOT O
o01I1ecTBa, y4acTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMUPOBAHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIIEHHE K TOCY/IapCTBEHHBIM CUMBOJIaM, IOCTUKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIEHWBATH CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOTO TBOPUECTBA,
MpUCYIIEeTro (GU3NYECKON HAYKE;



5) Tpy10BOro BOCIMTAHMS

MHTEPEC K Pa3IMYHbIM cdepaM Mpo(ecCHOHATBHON AESITeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (DU3UKON U TEXHUKOM, yMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CHIOCOOHOCTH K 00Pa30BaHUIO U caM0O0Opa30BaHuUIO B 00J1aCTU
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH SKOJIOTMUECKON KYJIbTYpPbl, OCO3HAHHE II100aJIbHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paciIMpeHre onbITa AesTeIbHOCTH SKOJIOTHYECKON HaNpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo pU3uKe;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH Hay4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
u3ydeHus:  (QU3MKKA ~ OCYHIECTBJISATH  IPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AefcTBUA:
CaMOCTOSITENTFHO  (DOPMYIIUPOBATh W aKTyaJIM3UpOBaTh  MpodiIemy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTISATH TN JICITeILHOCTH, 3aaBaTh MapaMeTPhl U KPUTCPUHU UX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYUS B  pacCMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JCSITEIBHOCTH;
KOOPJMHUPOBATh W  BBHINONHATH pabOTy B  YCIOBHSX  PEaJbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUU )KHU3HEHHBIX MTPOOIIEM.
Ba3oBble ucciienoBaTeibcKue TeiCTBUSA:
BJIQ/ICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMH W METOJaMHU
bu3nUecKol HAyKH;



BJIaJIETh HABBIKAMH Y4€OHO-HCCIIEI0BATEILCKON U TIPOSKTHON e TeIbHOCTH
B 00s1acTH (PU3MKHU, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEHICHUS 3a/1a4 (PU3NIECKOTO COACPIKaHUsA, TPUMEHEHHUIO PA3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJIAMU JEATEIBHOCTH 10 TMOJXYYCHHIO HOBOTO 3HAHHUsA, €ro
WHTEpIpETalii, MPEeOoOpPa30BaHUI0 W TMPUMEHEHHIO B Pa3UYHBIX y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh 3ajaauy,
BBIJIBUTaTh THIIOTE3y €€ peIIeHHs, HAaXOJAWTh apryMEHTHI IS JI0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHHS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUS 3aJa4d  pe3yibTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBHUTH U (HOPMYIHUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIHbHON
JESTeILHOCTH, B TOM YHCJIE TIPU U3YYCHUU (PHU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HAHUS 10 (U3HKE B TIPAKTUUYECKYIO O00JacTh
KHU3HEICITEITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJIaraTb OPUTrMHAIBHBIE TOJIXO/Ibl U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM IOJIy4€HUs MHPOpMaluu (U3NYECKOTO COAEPIKAHMS U3
HUCTOYHMKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IOUCK, aHalu3,
CUCTEMAaTH3allMI0 U HHTEPIpEeTaluio MH(pOpMAalMKU pa3IudHbIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBA HMH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aja4 ¢ coOmtofeHueM TpeOOBaHM SProHOMUKH, TEXHMKH O€30I1acHOCTH,
TUTUEHBI, pecypcocOepexeHHs, IpaBOBBIX M  STHYECKUX HOPM, HOpPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEp)KaHUs B PA3NUUYHBIX (QopmaTax C
yu€TOoM Ha3zHayeHHsI HHPOPMAIIUU U LIETIEBOM ayTUTOPUH, BEIOUpasi ONTUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIITh  OOILlEHHME Ha ypokax (U3UKK U BO BHE-YpPOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CUTyallUd W  CMSAr4arth
KOH(DJIUKTBHI;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHUMAaTh U UCIIOJIb30BaTh PEUMYIIECTBA KOMAaHIHOW U UHAUBUAYaIbHON
paboThI;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBUI C y4ETOM 0OIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXX0I'0 YCHA KOJUICKTUBA,

IIPUHUMATh  LE€IM COBMECTHOW  JEITEIbHOCTH, OpPraHu30BBIBATH U
KOOPAWHUPOBATh JNECHUCTBUA MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JEUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHHMH YYaCTHHUKOB, OOCYXAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJA0r0 YYaCTHUKA KOMaH bl B OOLIUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeyaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJEH C IIO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATH ITO3UTUBHOE CTPATETNUECKOE MOBEACHHUE B PA3JIMYHBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBbHYIO JEATECIHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBIABJIATH MPOOJIEMBI, CTaBUTh W (POPMYITUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIAH PEIICHUS PACUETHBIX M Kauye€CTBEHHBIX
3a/1a4, IJIaH BBITIOJTHEHHS MTPAKTHYECKON PabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIupsATh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHUH;

JenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCcTBOBATh (POPMHUPOBAHUIO U MTPOSBICHHUIO SPYIUIMH B 00J1aCTH
(bM3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OIEHKY HOBBIM CUTYyallUsiIM, BHOCUTHh KOPPEKTHUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHU  TO3HABaTEJIbHOM  pedJeKCMH KaK  OCO3HaHHS
COBEpIIAEMBIX JEUCTBUHA M MBICIUTEIBHBIX MPOILIECCOB, HMX PE3YJIbTaTOB U
OCHOBaAHUI;



HCITOJIB30BaTh PUEMBI PEIICKCHU IS OIEHKH CUTYaIluH, BEIOOpa BEPHOTO
pEIICHHST,;

YMETh OLICHUBATh PUCKH M CBOCBPEMEHHO NMMPUHUMATh PEIICHUS 110 X
CHI)KCHHIO;

NPUHUMATh MOTHUBBI U aPTYMEHTBI JIPYTUX TIPU aHATU3E PE3YJIHTaTOB
TESTEIIBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI U aPTYMEHTBI JIPYTUX TIPU aHATU3E PE3YJIHTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce moCTHKEHHSI IMYHOCTHBIX PE3yIbTaTOB OCBOCHHS IPOTPAMMBI TI0
dbu3uKe I ypOBHS CpeAHEro 00IIero 00pa3oBaHus y 00yUJaronIuxcs
COBEPIIECHCTBYETCS AMOIMOHATBHBIH WHTEIIEKT, MIPEIMOIar afoIuiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh IOHUMATh CBOE AIMOIIMOHATIBLHOEC
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBEHHOW IMOIIMOHAIBLHON CQepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJIEHHWE, CIOCOOHOCTh AaJanTHPOBAThCA K
AMOIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIOIIEH CTpPEMJICHUE K JIOCTHXKEHUIO LEIH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATH HMCXOMAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €r0 TMPU OCYIIECTBICHUU OOLICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKITIOYAIOIUX CIIOCOOHOCTh BHICTPANBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 10 kjiacce npeaMeTHbIC PE3yIbTaThl HA 6a30BOM
YPOBHE JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA TMPUMEPaX POJb M MecTo (U3UKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHUpPa, B PAa3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B TPAKTUUECKOUN AEATEILHOCTH JIFOJECH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEH:
MarepualibHasi TOYKa, MHEpIUalbHAsl CUCTEMA OTCUETA, aOCOIIOTHO TBEPIIOE TEIO,
WJICAIBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKU I 3apsin pu peLIeHUn buznyecKux 3a1ad4;



pacro3HaBaTh (pU3NYECKUE SIBIEHUS (TIPOLIECChI) U OOBACHITH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KHHETHUYECKON TEOpPUU CTPOCHHUS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHHE, CBOOOJHOE TMAaJCHUE TeJ, JBM)XKCHUE IO OKPYXKHOCTH, HHEPIUS,
B3auMojiericTBe Ted, Aupdy3usi, OpOyHOBCKOE JABUKEHUE, CTPOCHUE KUJIKOCTEH 1
TBEPABIX TEJ, U3BMEHEHHE 00BbEMA TeJl MPU HArpeBaHUU (OXJIAXKIACHHH), TEIJIOBOE
paBHOBecHUE, HCMApEeHHE, KOHJEHCAIs, IUIaBJIeHUEe, KPUCTAUIU3allusl, KUIICHUE,
BJI&YKHOCTbh BO3/lyXa, MOBBIIIICHUE IABJICHUS T'a3a IPU €ro HarpeBaHUU B 3aKPHITOM
coCylie, CBsI3b MEXKAYy IapaMeTpaMH COCTOSIHUS Trasa B
U30IPOLIECCaX, JIEKTPU3ALIMS Tell, B3aUMOJIEUCTBHUE 3apsI/IOB;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3YS (PU3NYECKHE BEIUUYUHBI:
KOOpJIMHATa, MYTbh, MEpEeMEIIeHHe, CKOpPOCTb, YCKOpPEHHE, Macca Tena, cuia,
UMITYyJIbC Te€Ja, KMHETUYECKash SHEPrus, MOTCHIMAIbHAs YHEPTUs, MEeXaHUYecKas
paboTa, MexXaHWYECKas MOIINHOCTh, NPU OMUCAHWU TMPABWIHHO TPAKTOBATH
(bU3UYECKU CMBICII HCTOJB3yEMbIX BEJIMYHH, MX OOO3HAUCHHS U E€IWHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINUE JAHHYIO (PU3MUECKYIO BEIIMUUHY C APYTUMU
BEJTMYMHAMH;

OTMHUCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWMCTBAa TEI W TEIUIOBHIC SIBJICHUS,
UCTIONB3YysA (U3MYECKUE BEJIMYUHBI: JaBJICHUE ra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPrus XaOTHYECKOrO JIBHKEHUS MOJIEKYJ, CpPEIHEKBAaJApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JCUCTBHUS TEIUIOBOTO JBHUTaTeNsl; MpPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKH CMBICT UCIHOJb3YEMbIX BEIWYUH, HX
0003HAaYeHUsI W EJUHUIBI, HAaXOAUTh (OPMYIBI, CBA3BIBAIOIIUE JIAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUEHHBIE FJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUYECKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3UYECKHE BEIWYUHBI: DICKTPUUCCKUN 3apsij,
AIEKTPUYECKOE T10JIe, HAPSKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIINAJIOB;
Py OMHCAHUHM TPABWIBHO TPAKTOBATh (HU3UYECKUN CMBICT HCIOIb3YEMBbIX
BEIIMYMH, WX OO0O3HAYCHHsS] W EIUHUIIBI, YKa3bIBaTh (HOPMYIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHUE TPOIECCHl M SIBICHUS, UCHONB3Yys (PU3NUYECKHe
3aKOHBI ¥ MPUHIUNBL: 3aKOH BceMupHoro Tsarotenus, I, IT u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHUsS MEXaHMYECKOM DSHEPruM, 3aKOH COXpPAaHEHUs HMIYJIbCa,
MPUHIHUIT CYNEPHO3ULIUA CWJI, NPUHUUII PABHOMPABUS HHEPUUAIBHBIX CUCTEM
OTCU€Ta, MOJEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEUIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKON IHEPTrUM TEIUIOBOIO JABUKEHUSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MEpBbI 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsifa, 3akoH KyloHa, mpu 3TOM pa3ivyarh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MATEMATHIECKOE BBIPAKCHHUE M YCIOBHS (TPAHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIWIBI JCHCTBUS MAIlMH, MPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3jindarTh YCJIOBHs MX O€30IMaCHOTO WCIOJIB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIIEPUMEHTBI 110 HCCIACAOBAHHMIO (PU3MYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX W3MEPCHHH, MPU DTOM
dbopmynupoBaTh MpoOieMy/3ajady W TUIOTE3Y Yy4eOHOro DIKCIEpUMEHTA,
coOupaTh YCTaHOBKY W3 TNPEIJIOKECHHOTO OOOpYJOBaHUS, MPOBOAWTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh TIPSIMbIC U KOCBEHHBIC M3MEpPEHUsT (DU3UUCCKUX BEIIMYUH, TIPU
STOM BBIOMpPATh ONTHUMAJIBHBIH CIOCOO W3MEPEHUS W HCIIOIh30BaTh W3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (U3UYECKUMHU  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHH, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(UKCHPOBATH PE3YJIBTATHI OJYICHHONW 3aBUCUMOCTH (PU3MUCCKUX BEIMYUH B BHJIC
TaOJINII ¥ TPaUKOB, JIEJIATh BEIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOmroaTh MpaBuiia 6€30MacHOro TpyJa MpU NMPOBEIECHUU HCCIEIOBAaHUN B
pamMKax yd4eOHOTO OJKCIIEpUMEHTa, Y4YEOHO-UCCIIENOBATEICKON W MPOEKTHOM
JESTENBHOCTU C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THhIE 3a7auyd C SIBHO 3aJaHHOM (U3HYECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJU3a YCJIOBHS 3a/1auu
BBIOMPATh (HU3NYECKYIO MOJENb, BBLACIATh (U3NUECKHE BEIUIUHBI U (DOPMYIIHI,
HEOOXOUMBIE NIl €€ pEelIeHHs], TPOBOAUTH PacUEThl M OICHUBATH PEATbHOCTH
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3YyUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIOJIb30BaTh npu pelIeHuH y4eOHBIX  3a/1auy COBPEMEHHBIE
MH(OPMAITMOHHBIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN U
IpeICTaBIeHUsT YIeOHON 1 HAyYHO-TIOMYJISIPHON WH(GOPMAITNH, TIOTYyYEeHHON 13
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTy9aeMyt0 HHPOPMAIIHIO;
IPUBOUTH MIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, OOBSICHEHUE TIPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHW U TEXHOJIOTHUH;

UCTIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU IS

obOecrnieueHus: 0€30MACHOCTH MPU OOPAIIEHUHU C TPUOOPAMU U TEXHUUYECKUMU



YCTPOMCTBAaMHU, JUIsl COXPAHEHHUS 30POBbS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTe B TIpyIIE C BBIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh padoOTy TPYNIbl, PalHUOHAIBHO pACHpPEAeNATh OO0S3aHHOCTU U
IJJAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aI€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMaTPpUBAEMON TPOOIEMBI.

K kxoniy oO0yuenus B 11 kiiacce npeaMeTHbIe pe3yJIbTaThl HA 6a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA IMpUMEpax pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KAapTUHBI MHUpa, B Pa3BUTHH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKOW NESITENBHOCTH JIOAEH, LETOCTHOCTh U E€IWHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIeTei:
TOYEUHBIN ANEKTPUUYECKUH 3aps/l, JIyd CBETa, TOUEUHbI UCTOYHUK CBETA, SIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAsg MOJEJb aTOMHOTO siipa NpHU PEHIeHUH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (pU3MYECKUE SIBICHUS (MPOIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DU3UKHU: AJNEKTPUUECKAs] MPOBOJAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMArHUTHAsT WHAYKOUSA, JAEHCTBUE MArHUTHOIO TIOJIA Ha
NPOBOAHUK C TOKOM W JBIDKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJEOaHHUS U
BOJIHBI, MPSMOJIMHEITHOE PAcCIpPOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepennus, Audpakuus W MOJSpU3AlUs  CBETa, JUCIEPCUS  CBETa,
doToanekTpuueckuii 3pdext (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHUE

JUHENYATOro CIeKTpa aToMa BOJIOPOia, ECTECTBEHHAs U HCKYCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (AJIEKTPUUECKHE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  PA3JIUYHBIX  Cpel) W

AJIIEKTPOMArHUTHBIC SIBIEHUS (TIPOLIECCHI), HCMONB3Ys (PU3NYECKHE BEITUUMHBI:
AJEKTPUYECKUM 3apsii, CUJa TOKA, BJIEKTPUYECKOE HANPSIKEHHE, IEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOJBIDKYIAs cuia, paboTa Toka,
WHAYKLIWsS MarHuTHOro mnoiist, cwia Awmrmepa, cwia JlopeHua, WHIYKTUBHOCTH
KaTyIIKHA, SHEPrysl 3JICKTPUYECKOrO M MAarHUTHOrO IOJIEW, IMEPUOJ M YacToTa
KojeOannii B KoneOaTeaTbHOM KOHTYpE, 3aps] H Cujla TOKa B IMPOIECCe
FapMOHUYECKUX DJEKTPOMArHUTHBIX KoOJieOaHUM, (OKYCHOE pacCTOSiHHE U
ONTHYECKAasl CWJIA JIMH3bI, MPU OMUCAHWU MPABWIBHO TPAKTOBATh (U3UUECKUI
CMBICIT HCTOJB3YEMBIX BEIWYWH, WX OOO3HAUEHWUS W EAUHUIIBI, YKa3bIBaTh
dbopmynbl, CBSI3BIBAIOLIME JaHHYI (PU3HUYECKYIO BEJIMYNHY C
OPYTHUMU BEJIIMYMHAMH;



OMKCHIBATh W3yUYEHHBIC KBAHTOBBIC SBIEHUS W TPOILECCHI, WCIOIB3YS
(du3nUecKre BEIMYMHBI: CKOPOCTh JJCKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
JacTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TIEPHUOJ MOTypacmaaa, YHEPTUS CBA3H
ATOMHBIX SI7EpP, TPHU ONHUCAHUM TPABWIBHO TPAKTOBATh (HU3UYECKUH CMBICI
UCITOJIB3YeMbIX BEJIMYMH, WX OOO3HAYCHWsSI W CIWHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTHMHU BEJIMYWHAMH,
BBIYHCIISATH 3HAYCHHE (PU3NUCCKON BETMIHHBL

aAHATM3UPOBATh (PU3MUYECKHE TIPOIECCHI M SBJICHUS, MCIOIB3Ys (PU3NUECKUe
3aKOHBI W MPHUHIUIIEL: 3aK0OH OMa, 3aKOHBI MTOCJICIOBATEIFHOTO M TapalICIbBHOTO
COCIMHCHUS TPOBOJHUKOB, 3aKkoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMarHUTHOW
WHAYKIMH, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPAaHCHHUS CBETAa, 3aKOHBI OTPAKCHHS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHHE ODWHIITEHHA s (porodddekra,
3aKOH COXPAaHCHHS DHEPTUH, 3aKOH COXPAHCHHUS HMITYJIbCA, 3aKOH COXpaHEHUS
AJICKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHUS MacCOBOT'O YHCIA, MOCTYNaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacmaja, PH 3TOM Pa3IHyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYECKOEC BBIPAKECHHWE M YCJIOBHS (TpaHUIBI, OO0JACTH)
PUMEHHUMOCTH;

OTIpEICIISITh HAMPABJICHUE BEKTOPA WHAYKIIUH MAarHUTHOTO ITOJISI TIPOBOIHUKA
C TOKOM, CUJIbl AMIiepa U cuiibl JIopeHiia;

CTPOUTH U ONUCHIBATHh U300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pPKaJIOM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCIEPUMEHTHI MO0 HWCCJIEJAOBAHUIO (PU3UYECKUX SIBICHUN U
IPOIIECCOB C HCIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX U3MEPEHUU: TMPU HTOM
dbopmynupoBaTh mpoOIeMy/3ajmady W THUIOTE3Y y4eOHOTro IKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 NPEIJIOKEHHOTO OOOpYAOBaHMs, MPOBOAUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSAMbIC U KOCBEHHBIC M3MEpEeHUs (U3HUECKUX BEITUYHH, MPU
ATOM BBIOMPATh ONTHMAJBHBIN CMOCOO M3MEPEHWS U HCIOIh30BATH W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DM3HUECKUX BEJIMYWH C UCITIOIH30BAHUEM TPSIMBIX
W3MEpPEHUli: TPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHUJIEC TaOIHUI] U Tpadukos,
JIeaTh BBIBOIBI IO pe3yIbTaTaM UCCIICIOBAHMS,

coOmoaTh mpaBmiia 0€30MacHOTO TpyJa MPU MPOBEICHUU HCCIEIOBAHUN B
pamMKax yd4eOHOTO OKCIIEpUMEHTa, Y4YeOHO-UCCIIENOBATEILCKOW W TMPOEKTHOM
JESTENHHOCTH C MCIOJIB30BAHUEM HW3MEPHUTENBHBIX YCTPONCTB U J1aOOPATOPHOTO
000pyT0BaHMS;

peniath pacyETHBIC 3a/1a4M C SIBHO 33JJaHHOW (PU3UUYECKON MOJIEIBIO, UCIIONIB3YS
¢du3nuecKre 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAJIHM3a YCIOBUS 33a/1a4u



BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (HOPMYIIbI,
HEeoOXoIuMble NJisi €€ pellIeHHs, MPOBOJUTh PAacUEThl M OLEHUBATHh PEATBHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pemaTh KaYeCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HENIPOTHBOPEUMBYIO
LEMOYKY PACCYXACHUI C OMopoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCII0JIb30BaTh npu pelIeHUH yuyeOHBIX  3aJay COBPEMEHHbIE
MH(OPMAIIMOHHbIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, MUHTEPIPETALUU U
npesicTaBieHus: yueOHOM 1 HAyYHO-TIOMYJISIPHON MH(GOpMAIIUH, TOTYyYEHHON 13
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJIy4aeMyt0 HHPOpMaIUIO;
OOBSACHATH MPUHIUIIBI IEUCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyarh yCIOBHs UX 0€30M1aCHOTO UCIOJIb30BAHUS B TOBCEHEBHOM

KU3HU;

PUBOJUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (U3UKE B MOBCEIHEBHON KUZHU TS
oOecrieueHus: 6€30MaCHOCTH MPHU OOpAIICHUH ¢ MPUOOPAMU U TEXHUUYECKUMHU
yCTpOWCTBaMU, JIsl COXPAHEHUS 3[J0POBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0
IIOBEJICHUS B OKPY’Kalollel cpene;

paboTaThb B TIpyHIe€ C BBINOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYyNIbl, PALUOHAIBHO paclpeiesiaTh OO0SI3aHHOCTH MU
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUsX, aJ€KBATHO OLICHUBATh
BKJIa/1 KaX/10r0 U3 YYaCTHUKOB IPYIIbI B PELUICHUE PACCMaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m KonTpoibHble IIpakTH4eckue
NporpamMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O TIO3HAHUS
Bubnuoreka IJOK
11 o 2
VISHICA H MCTOZBI HAYAHOTO HOSHAHMA https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
Bubmuoreka IJOK
2.1 K 5
HHEMATHE https://m.edsoo.ru/7f41bf72
Bubmuoreka IJOK
2.2 7
Aurasaia https://m.edsoo.ru/7f41bf72
Bubmuoreka IJOK
2.3 3 6 1 1
AIOHPL COXAHCHITA B MEXAHHIe https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa L{OK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
3.2 O 10 1
CHOBRL TEPMOHHAMHIIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHUS BEIIECTBA. 5 bubnuorexa L{OK
' ®a3oBbI€ MEPEXOBI https://m.edsoo.ru/7f41bf72



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

Hroro no pasgeny 24
Pa3nen 4. SJIEKTPOJAUHAMUKA
Bub6nuoreka IJOK
4.1 C 10
fieKTpocTatiia https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN AneKTpUYecKuil TOK. TOKH B 12 bubmuorexa [JOK
' PasIMYHBIX Cpeax https://m.edso0.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnsie | IIpakTuyeckue
NporpamMmbl Bcero o0Opa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Pazgen 1. DJIEKTPOIUHAMUKA
11 MaruuTHoe 1ose. DJIeKTpoMarHuTHas 11 1 3 bubnmnorexa [{OK
' WHAYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
91 MexaHu4ecKue U JIeKTPOMarHUTHbIC 9 1 bubmuorexa [JOK
' KoneOaHus https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue U 3JIeKTPOMarHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bubmuoreka IJOK
2.3 0] 10 3
i https://m.edsoo.ru/7f41c97c
Wroro mo pa3neny 24

Pazzen 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OCHOBBI cTIEIMAIEHON TEOPUHU 4 1 bubnuoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pa3geny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DneMeHThl KBaHTOBOM ONTHKU 6 Bubnuorexa LIOK

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



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

4.2 Crpoenue aTroma 4 bubnmorexa LIOK
https://m.edsoo.ru/7f41c97c
Bub6nuoreka IJOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 15

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

Bubnuoreka IJOK

1 7 1
5 DJeMeHTHI ACTPOHOMMHU U acTPOPHU3UKU httos://m.edsoo.ru/7fA1ca7c

Uroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

Bubmuoreka IJOK
6.1 0600 4
OPHAIOIIEE TOBTOPEHIE https://m.edsoo.ru/7f41c97c
Wroro mo pa3neny 4
PesepBHOE Bpems 3

OBILEE KOJIMYECTBO YACOB 11O [IPOTPAMME 68 4 7



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka KounTtpoJbHbie IIpakTn4yeckue
n/n Bceero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
®du3nka — HayKa 0 IPUPOIE.
. o e of ;’ A . Bu6nnorexa LIOK
ay4JHbIe METOJIbI TO3HAHMS
i A https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEero MUpa
Ponps u MecTo pusuku B

) (hopMUPOBaHUY COBPEMEHHOM 1 bubmmorexa [{OK
Hay4YHOW KapTHHBI MHUPa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOU IEATEIBHOCTH JIFOAEH
MexaHn4eckoe JBHKECHUE.

3 OTHOCUTENIFHOCTh MEXaHUIECKOTO 1 bubmuoreka [IOK
nerxeHus. [lepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMeEpHOE NpsSIMOITMHENHOE 1 bubmuorexa [JOK
JIBYKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIUHENHOE 1 bubnuorexa L{OK
JIBYKEHHE https://m.edsoo.ru/ff0c372e

6 CroOonHoOe najicHue. Y cCKopeHue 1 bubmmoreka [JOK
CBOOOIHOrO MaJCHMS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe 1BHXEHUE.

7 JBrKeHre MaTepuallbHOW TOYKHU 10 1 Bubnuorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPYXKHOCTH
8 [TpunIUn oTHOCUTENHHOCTH | anues. 1 bu6mmoreka IJOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNuepunanbHble CUCTEMBI OTCUETA.
[TepBsiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunnun

9 cymneprno3unuu cui. Bropou 3akon Bu6mmorexa LIOK
yiep ’ P https://m.edsoo.ru/ff0c3be8
Herotona mist MaTepraibHOU TOYKU

10 Tperun 3axon HeroToHa 11 bubmuorexa [JOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOro TaroreHus. Cumna

11 TsokecTu. [lepBas kocmMuyeckas Brbmmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOpPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmorexa [{OK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusa. KoappuuneHnt tpeHus.

13 Ciuna ci o . b P . Bubmuoreka IJOK

nn [IPOTUBJICHUS NIPHU JBM)KEHUU
P A https://m.edsoo.ru/ff0c3f76
TeJa B KHUIKOCTH WJIU Tase
[ToctynarenpHOE M BpamaTeabHoe

14 JBUKCHHUE a0COIIFOTHO TBEPOTO Tea. bubmuorexa [JOK
MowmeHT cuibl. [1nedo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOro Tejla
Nmnynbc MaTepuanbHON TOUKH,

15 CHCTEMBbI MAaTEPHUAITBHBIX TOYEK. bubnuorexa LIOK
Nmnynbc cuipl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyinsca. PeakTuBHOe 1BUKEHUE
Pa6ora 1 MOIIHOCTb CHJIBL.

16 Kunernueckas sHEprus MaTepuanbHOU bubnuorexa LIOK
Touku. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KMHETUYECKON IHEPTUH

17 ITorennmansHas 3HEPTHS. bu6mmoreka IJOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

IToreHnmansHas SHEPTUS YIPYro
e OpMUPOBAHHOU TIPY>KUHBI.
[TorenuumanbHast SHEprUs Tena BOIU3U

IIOBEPXHOCTH 3€MJIU

https://m.edsoo.ru/ff0c461a

18

IloreHuManbHbIE U HETIOTEHIMAIbHBIC
crtbl. CBsi3b pabOThHI HETIOTEHIIMATBLHBIX
CHJI C U3BMEHEHHEM MEXaHUYECKOU
9HEPruy CUCTEMBI TEJl. 3aKOH
COXPaHEHUS! MEXAHUYECKOH SHEPTHU

JlabopaTopHas pabora «HccnenoBanne

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c478c

19

CBSI3U pabOThI CHJIBI C K3MCHEHUEM
MEXaHHYECKOW YHEPTUH Teja Ha
IpUMeEpPe PACTSHKEHHS PE3HHOBOTO
KTyTay

KonTponsHas pabora o teme

20

«Kunematuka. JlmHaMuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE»

OCHOBHBIE NTOJIOKEHUSI MOJIEKYJISIPHO-

Bubmuoreka IJOK
https://m.edsoo.ru/ff0c4b74

21

KUHETHYECKOW Teoprun. bpoyHOBCKOE
nerxeHue. Auddysus

XapakTep JABHKEHUS U

Bubmuoreka IJOK
https://m.edsoo.ru/ff0c4dc2

22

B3aHMOJEHCTBHUS YaCTUIl BEIISCTBA.
Mopnenu cTpoeHuUs ra3oB, KUAKOCTEH U
TBEPABIX TEI

Macca monekyn. KonndectBo

23

BCIICCTBA. ITocTosinHas ABoraz[po

TennoBoe paBHoBecue. Temneparypa

24



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

u e€ uzmepenue. [llkana Temmneparyp
Lenscus

Wneanpueiii raz 8 MKT. OcHoBHOE

Bub6nuoreka IJOK

23 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIieparypa Kak Mepa

26 CpelHel KUHETUYECKON SHEpT U bubnmnorexa [{OK
JIBMDKEHUSI MOJIEKYJ1. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneitpona

27 3akoH JlanpToHA. ['a30BEIC 3aKOHEI
JlabopaTopnas pabora «VccnenoBanne

)8 3aBHCHUMOCTH MEK/Iy ITapamMeTpaMu
COCTOSTHHSI Pa3pesKEHHOTO ra3a
W3omporiecchl B HaeaIbHOM ra3e U ux

29 rpaduyeckoe mpecTaBICHNe Bbubmuoteka [JOK
BHYTpEHHSIsT SHEPTHst https://m.edsoo.ru/ff0c570e
TEPMOJMHAMUYECKOU CHCTEMBI 1
crocoOb! ee n3menenus. Konndectso
TEIUIOTHI ¥ paboTa. BHyTpeHHSs bubnmoreka [TOK

30 SHEPTHUS OJJHOATOMHOTO UCATEHOTO https://m.edsoo.ru/ff0c5952
rasa
BYI,LLbl ITINIVIICPT /a9

31 bubmnoreka IIOK
VnenbpHas TEINIOEMKOCTD BEILIECTBA. https://m.edso0.ru/ff0c5¢36
KonudecTBo TenaoTs! npu

32 Tertonepeaaye. AauadaTHbIN MPOLECC bubmorexa [OK

https://m.edsoo.ru/ff0c5¢36

I1epBblii 3aKOH TEPMOTUHAMUKH U €T0

33 MIPUMEHEHHE K U30Ipolieccam bubnuorexa L{OK

https://m.edsoo.ru/ff0c5efc



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

HeoGparumocTs nporeccos B

34 orte. BToboii 3aK0 bubmmorexa [JOK
npu . Bropoit H
PHpoa P https://m.edsoo.ru/ff0c6230
TEPMOTTHAMUKU
35 [Ipunuun nevictus u KIIJ{ ternnosoit Bub6nuoreka IJOK
MallIHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT/]
37 DKOIOrHYECKUe MpoOIeMbl
TETUIOIHEPTCTUKU
38 O6o6marommii ypok «MonekysipHas bubmmorexa [{OK
¢u3nka. OCHOBBI TEPMOIMTHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpenas pabora o Teme
39 «MonekynspHas puznka. OCHOBBI Brbmmorexa LIOK
Yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHUKI
40 [TapooOpa3oBaHne U KOHICHCAIIHS. bubmuorexa [JOK
Wcnapenue u xuneHne https://m.edsoo.ru/ff0c63b6
AOGcomoTHas U OTHOCHTEIbHAS
41 BJIQXKHOCTH BO3yXa. HachleHHbIi brbmmorexa LIOK
yre https://m.edsoo.ru/ffoc64d8
nap
TBepnoe Teno. Kpucrannuueckue u
42 amMopdHbIe Tesla. AHU30TPOITHS CBOKCTB bubnuorexa LIOK
KpuCTAILIOB. JKUIKHE KpUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHabl
[InaBnenne W KpuUCTAJUIM3ALHUA.
bu6mmoreka IJOK
43 ViaennHas TeIUIOTa ILIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numanus
44 VYpaBHeHHe TEmI0BOro 6anaHca butamorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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DJeKTpu3aLus Tell. DIEKTPUUECKUU

45 1 bubmmoreka [JOK
3apsaa. JIBa BUaa 3JIeKTPHYSCKUX
P A p https://m.edsoo.ru/ffOcébcc
3apsa0B
IIpoBOAHUKH, TUDIICKTPUKU U
46 H(f)ﬂ OBOJHUKU 33K§H COXpaHEHUs bubmorexa HOK
yip | p https://m.edsoo.ru/ffOcébcc
AIIEKTPUIECKOTO 3apsijia
Bsaumozencrsue 3apsaoB. 3aKOH
47 Kynona. ToyeuHBIN 2JIEKTPUUECKUA bubmnorexa LOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsi
HanpskeHHOCTB 2JIEKTPUYECKOTO
48 nosst. [IpuHnmn cynepnosunun bubmuorexa [JOK
ANEKTpUYECKUX ToJer. JInHum https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
PaGora cut ayeKTpocTaTHIecKoro
49 mons. [Torennman. PazHocth bubmorexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTCHIIHAJIOB
IIpoBOIHUKHN U TUIIECKTPHUKH B
P P Bubmmoreka IJOK
50 3JIEKTPOCTaTUYECKOM TOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTh
51 OnekrpoemMKkocTh. Konaencarop bubmmorexa [OK
https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTh MJIOCKOTO
52 KOHJIIEHCcaTOpa. DHEPIHUs 3apsKEHHOIO bubmmorexa [OK
pa- P P https://m.edsoo.ru/ff0c72c0
KOH/JIeHCaTOopa
53 JlaGoparopnas pabora "Uzmepenue
3JIEKTPOEMKOCTH KOHJIeHcaTopa"
54 [TpunIUT IEHCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOIMUPOBAJILHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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amnmnapara, CTpyHHOro IpuHTepa.
DJleKTpocTaTuyecKas 3aiuTa.
3a3eMiIeHHE 3IEKTPOIpuOOpoB

55

DNEKTPUYECKUH TOK, YCIOBHS €r0
cymectBoBaHus. [1oCTOSIHHBIN TOK.
Cuna toka. Hampsokenue.
Conporusnenue. 3akod Oma amst
y4JacTKa [enu

56

[TocnenoBarenbHOE, TAPAIETBHOE,
CMEIIaHHOE COeTMHEHUE MTPOBOIHUKOB.
JlabopaTopHas pabora «13yduenne
CMEIIaHHOT'O COETMHEHUS PE3UCTOPOBY

PaboTa 1 MOIIHOCTH JIEKTPUIECKOTO

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

ToKa. 3akoH Jxoynsa-Jlenma

3akon Oma Ju1st TOTHOM (3aMKHYTOM )

Bubmuoreka IJOK
https://m.edsoo.ru/ff0c7838

58

anekTpuueckou nenu. Koporkoe
3ambIkanue. JlaboparopHas padora
«M3mepenune 3/1C ncrounnka Toka u
€ro BHYTPEHHET0 CONPOTUBIICHUS

BHQKTpOHHaH IPOBOAUMOCTDb TBECPABIX

Bubmuoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

METaJIJI0B. 3aBUCUMOCTb
COIIPOTUBJICHUS] METAJJIOB OT
TemnepaTypsl. CBepXIpoBOJUMOCTh

DNEKTPUUYECKUU TOK B BAKyyMe.

60

CsounctBa QJICKTPOHHBIX ITYYKOB

HOJ’IYHPOBOI[HI/IKI/I, HUX COOCTBEHHAA U

61

MpUMECHask MPOBOIAUMOCTb. CBOMCTBA
p—n-nepexona. [ToaynpoBOAHUKOBBIE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c84ae



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

prOOpHI
DNEKTPUYECKUU TOK B PACTBOPAX H
62 pacIuiaBax dJeKTPOJIUTOB. 1 bubnuoreka [JOK
DJEKTPOIUTUYECKAs TUCCOLHALIUS. https://m.edsoo.ru/ff0c82ba
DJIEeKTpOoIIn3
DJEKTPUUECKUH TOK B ra3ax.
CaMOCTOSTEILHBIN U Bubnuoreka IJOK
63 1
HECaMOCTOSATEIbHBIN pa3psia. MomHusI. https://m.edsoo.ru/ff0c84ae
[Tnazma
DreKkTpuuecKre npuoopsl u
YCTPOWCTBA U X IPAKTHUUECKOE bubmuorexa [JOK
64 1
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH
65 O06o0maronmii ypok 1 bubmmorexa [IOK
«DIEKTPOMTHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponsHas pabora mo Teme
66 «QnekrpocraTrka. [1ocTOSHHBIHI 1 bubmuorexa [JOK
AIEKTPUIECKHI TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PezepBHbIil ypok. KonTponbsHas bubnuorexa LIOK
67 1
pabora o Teme "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHEIit ypok. O000maronui ypok 1 bubnuorexa LIOK
o tremam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne Tema Hdara undposbie
n/n ypora Bcero Kontpoarmbie | Hparkririeckue U3yueHHs1 | oOpa3oBaTebHbIE
padoThI padoThI pecypebi
[TocTostHHBIE MAarHUTHI U UX

1 B3auMoJelicTBHE. MarHuTHOE I0JIe. 1 Bubnuoreka IJOK
Bekrop marautHoON nHAyKuuu. Jlnaun https://m.edsoo.ru/ff0c9778
MarHUTHON WHITyKIITHH
MarauTtHOE noje TpoBOAHUKA C

) ToKOM. OnbIT Dpcresa. 1 bubmuorexa [JOK
B3anmozeiicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «3yduenne 1 1 bubmuorexa [JOK
MarHMTHOTO MOJISL KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOI'O MOJISl HA
MPOBOHUK ¢ TOKOM. Cuna Ammepa.

4 JlabopaTopHas pabora 1 1 bubmuorexa [JOK
«HMccnenoBanue AedCTBUSL https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOI'O MarHUTa Ha paMKy ¢
TOKOM)

JleficTBHEe MarHUTHOTO I1OJIS Ha

5 JIBIKYIIYIOCS 3apSKEHHYIO YacTHUILY. 1 bubnuorexa LIOK
Cuna Jlopenua. Pabora cuinst Jlopenia https://m.edsoo.ru/ff0c9df4
DnekTpomMarHutHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHON uHIyKuu. DJ1C 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

UHAYKIUU. 3aKOH 3JIEKTPOMarHuTHON
nHaykuuu Papanes

JlaGopaTopHas pabora
«HccnenoBanue siBJIeHUS

3JIEKTPOMAarHUTHON UHAYKLIMK

Bub6nuoreka IJOK
https://m.edsoo.ru/ff0cal50

WHaykTuBHOCTS. fIBIICHNE
camouHaykuuu. J/1C caMOMHIyKINN.
OHeprus MarHuTHOIO MOJISl KaTYIIKH €

TOKOM. DJIEKTPOMAarHuTHOE MOJIE

Bubnuoreka IJOK
https://m.edsoo.ru/ff0ca600

TexHn4YecKue yCTpoUCTBa U UX
IIPUMEHEHHE: ITIOCTOSIHHBIE MAarHUTHL,
3JIEKTPOMArHUTBI, 3JI€KTPOBATATEND,
YCKOPHUTEIIN 3JIEMEHTAPHBIX YaCTHL],
MHIYKIMOHHAA [1€Yb

10

Oo6o6maromuii ypok «MarauTHoe
nose. DIeKTPOMArHUTHAST HHIYKIIHSD

Bubmuoreka IJOK
https://m.edsoo.ru/ff0cab82

11

KonTponbsHas pabora o Teme
«MarauTHoe none.
DJeKTpOoMarHuTHAsE MHIYKINSD

Bubmuoreka IJOK
https://m.edsoo.ru/ff0cad58

12

CBoOOIHBIE MEXaHUYECKHE
konebanus. ['apmonnveckue
KoneOaHus. Y paBHEHHE
rapMOHHYECKUX KONeOaHuil.
[IpeBpaienue snepruu

bubmmoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopnas pabora
«HMccnenoBanue 3aBUCUMOCTH
neprosia MajbIX KoieOaHuM rpy3a Ha
HUTH OT JJIMHBI HUTU U MaccChl Ipy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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14

Kone6atensubin koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHus B
U/I€JIbHOM KOJ1e0aTeTbHOM KOHTYpE.
AHanorus Mexay MeXaHUH4eCKHUMH U
3JIEKTPOMAarHUTHBIMU KOJIEOAHUSAMU

Bub6nuoreka IJOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHCHU SHEPIrur B U1€AJIbHOM

Kosie0aTeTbHOM KOHTYpE

Bubnuoreka IJOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyXarmux
KonebaHusx. BeIHyX1eHHbIE
MeXaHHYeCcKue Koiiebanus. Pe3onanc.
BI)IHY)KI[GHHI:IC 3JICKTpOMaFHI/ITHBIe

Kose0anus

Bubnuoreka IJOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHbIM TOK. CUHYCONUTAIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOr0 TOKa. AMIUIUTYTHOE U
JEMCTBYIOLIEE 3HAYCHUE CUJIBI TOKA U
HaIpsHKEHUs

Bubmuoreka IJOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IponsBoacTso,
nepeaaya u noTpediIeHue
INEKTPUYECKON IHEPTUU

19

Y CTpoiCTBO U MPAKTUYECKOE
MIPUMEHEHUE IEKTPUUECKOr 0 3BOHKA,
reHepaTopa NepeMEHHOr 0 TOKa, JIMHUN
aJIeKTporepenay

bubmmoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOrHYecKue PUCKHU ITPpHU
MIPOU3BOACTBC JJICKTPOOHCPIUU.
Ky.]'IBTypa HCIIOJIB30BaHUA



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OJICKTPOOHCPIruu B IOBCCAHCBHOU

KHN3HU

MexaHuueckue BOJIHBI, YCJIOBUSL
pacnpoctpanenus. [lepuoa. Ckopoctb

Bu6nuoreka IJOK

21
pacipocTpaHEeHUs U AJTMHA BOJHBIL. https://m.edsoo.ru/ffOcca54
[Tomepednbie 1 MPOAOTHHBIE BOTHBI
29 3Byk. CkopocTh 3ByKa. ' pOMKOCTD bubnmnorexa [{OK
3ByKa. Beicora Tona. Tem0Op 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHUTHBIE BOJHBI, UX
Bubnuoreka IJOK
23 cBOMCTBa U ckopocTb. [lIkana
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIATIBEI parOCBI3U U
24 TeneBuieHus. PazButue cpencts
cBsA3u. Paguonokanus
25 KonTponsnas padora «Konebanus u bubmuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssmonrHETHOE pacTipOCTpaHEHHE
26 CBeTa B OJIHOPOJIHOM cperie. bubmuorexa [JOK
Toueunslid CTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxeHue cBeTa. 3aKOHBI
bubmmoreka IIOK
27 oTpakeHus ceta. [loctpoenune
https://m.edsoo.ru/ff0cd4e0
M300paXEHNUHU B TNIOCKOM 3€pKaJie
IIpenomnenue ceera. [lonHoe
08 BHYTpPEHHEe oTpaxeHue. [IpenenbHbin bubnuorexa L{OK
YToJI HOJTHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ffOcd7f6
JlabopaTopHas pabora «M3mepenue
29 bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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oKa3aTeisd NPCIIOMIICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunssl. [TocTpoenne u3obpaxxeHuil B

Bub6nuoreka IJOK

30 nuH3e. DopMysa TOHKOM JTUH3HL.
PMY https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
JlaGopaTopHas pabora
31 «HccnenoBanue CBOMCTB
M300paKeHUH B JTMH3AX)»
HMucnepcus csera. CaoXKHBINA COCTaB
39 6emnoro ceera. L{Bet. JlaGoparopHas
pabota «Habnronenue qucrnepcun
CBETa»
33 Wntepdepennns crera. Judpakuns bubmuorexa [JOK
ceta. [ludpaknuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHoOCTH CBETOBBIX BOJH. bubmuorexa [JOK
[Monspu3zarus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTuyeckne NpuOOPHI U YCTPOUCTBA U
yCJIOBUS MX 0€3011acHOr0 IPUMEHEHUS
I'panu1bl mpuMEHNMOCTH
36 KJIacCU4YeCKOM MexaHuku. [loctynarsl bubnmoreka [JOK
CHCIMAILHOU TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
3amennieHre BpeMEHH U COKpAIeHHUe
37 — bubmmoreka IIOK
https://m.edsoo.ru/ffOcfa42
DHeprusi U UMITYJIbC PEISTHBHCTCKOU
yacTuilbl. CBsI3b MAacChl C SHEPTHEU U
bu6mmoreka IJOK
38 HUMITYJICOM. DHEPrus MOKos
https://m.edsoo.ru/ff0cfc68
Kontponbehas padora «Onrtuka.
39 bubmmoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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OcCHOBBI crieMAJIBHON TEOPUHU

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonsl. Popmyna [lnanka. Jueprus u

Bub6nuoreka IJOK

40
UMITYJIEC (pOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIE0OBAHNE Eu6 LIOK
noIMoTeKa
41 orodddekra. O A.T.
Qororpexta. Ornbrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTorddexra. YpaBHECHHE
doroobd P Bu6muorexa LIOK
42 DunmTenHa s GorodddexTa.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpannna» gporospdexra
JaBnenne ceera. OnbrTel 1. H.
43 Jlebenena. XuMUUYECKOE IEUCTBUE buommorera IIOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTporucTBa u
MIPaKTHYECKOE PUMEHECHHE:
44
¢doroasieMenT, poTomaTInK,
COJTHeUHast 6arapesi, CBeTOINO
45 Pemenne 3agau mo TeMe «JIEMEHTEI Bbubmuoreka [IOK
KBAaHTOBOW OITTHKH) https://m.edsoo.ru/ff0d0302
Mopnens atoma Tomcona. OTBITE
46 Pesepdopraa mo paccessHuO 0-4yacTu butamorexa LIOK
pOOpAa O P t https://m.edsoo.ru/ff0d091a
[TnanerapHast MozeIb aToMa
bu6mmoreka IJOK
II b
47 OCTYTIATH! bopa https://m.edsoo.ru/ffOd0afa
W3nydeHune v norioiieHue GoToHOB
48 I n};[qe exoze aTOM;-_u co H(()lio OBHS bubmorexa [OK
P pexol . 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUM Ha Apyroi. Bumsl criekTpoB
49 BonHoBble cBOMCTBA YacTHIl. BOMTHBI bu6nuoreka IJOK
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ne bpouns. KopnyckynsipHo-
BOJIHOBOU Ayaniu3M. CIOHTaHHOE U
BBIHYKJIEHHOE U3J1y4eHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE pag0aKTUBHOCTH. ONIBITHI

Pesepdopna o onpeneneHuo coctapa

PAaAUOAKTUBHOI'O U3JIYUCHUSA

Bub6nuoreka IJOK
https://m.edsoo.ru/ff0d0fd2

51

CaowuctBa ans(a-, 6eta-, raMma-
u3nyueHus. Bausinue
PaZIMOaKTUBHOCTH Ha JKUBBIE

OpTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomsl. Anbda-pacman.
DJEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaa. ['amma-u3nydeHue

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B fJIpeE.

S nepnbie peakunu. SnepHbIN
peakrtop. [IpoGiemsl, mepcreKTUBHL,
9KOJIOTUYECKHUE ACTIEKTHI SIIEPHOU
SHEPreTUKU

Bubmuoreka IJOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUIbl. OTKpPHITHE
no3uTpoHa. MeTobl HaOMAeHUS U
perucTpanmy JEeMEHTapHbIX YaCTHULL.
Kpyrnasiii cron «®yHnamMeHTaIbHbIE
B3aumozencTBusa. EnuncTBo
(u3HUeCKOU KapTUHBI MUPA»

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nnoro ne6a. Co3pesnus,
SIPKUE 3BE3/1bl, TUIAHETHI, IX BHIAUMOE
nBrkenue. CoaHedyHast CHCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

Connue. ConHeyHasi aKTUBHOCTb.
Ucrtounuk 3Heprun CoiaHUA U 3BE3]

57

3Be3/1bl, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3bI TJIaBHOU
nocjenoBaTebHOCTU. BHyTpeHHee
cTpoeHue 38e31. COBpEeMEHHBIE
MPENICTABICHUS O MTPOUCXOXKACHUN U
spomonuy CONHIIA B 3BE3]T

58

Muneunsn [1yre — Hama ['anakTuka.
ITonoxxenue u nuxenue ConHLa B
I'aymaktuke. I'anaktuku. YepHbIe AbIpbI
B AJIpax FajlaKTHK

59

Bcenennas. Pa3zOeranne ranakTuk.
Teopust bonpmoro B3peIBa.
PennkroBoe nznyyenue.
MeraramakTuka

60

Hepemennsie nmpobiemMbl aCTpOHOMHUH

61

KonTponbsHas pabora « 21eMeHTHI
ACTPOHOMHH H aCTPODUZHKI

62

Oo6o6maronuii ypok. Ponb ¢pusnku n
ACTPOHOMHH B YKOHOMHYECKOM,
TEXHOJOIrHYECKOM, COIUAIbLHON U
ATUYECKOH chepax nesTebHOCTH
YyeJIoBeKa

63

O6o6maronuit ypok. Ponb 1 Mecto
(PM3HKHM ¥ aCTPOHOMUU B COBPEMCHHOMN
Hay4YHOW KapTHHE MUpa

64

O6o6maronuii ypok. Ponb




(uznuecKol TeOpUU B GOPMHUPOBAHUH
MIpeICTaBICHU 0 (PU3HUECKON KapTUHE
Mupa

Ob6o0maronumii ypok. Mecro
65 ¢bu3nyeckoi KapTUHBI MHpa B 001IEM

Py COBPEMEHHBIX €CTECTBEHHO-
Hay4yHBIX NIPEACTABICHUN O IPUPOAE

66 PesepBHbIil ypok. MarauTtHoe nosne.

DJIeKTpOMarHuTHasE UHAYKIUS

Pesepublit ypok. Ontuka. OCHOBBI
67 CIeUAIBHON TEOPUH

OTHOCHUTCIIbHOCTH

Pesepnsrii ypok. KBanToBas ¢usuka.
68 DneMeHTHI ACTPOHOMUHU U

acTpou3ukn

Bubmuoreka IJOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinacce/ Kacesino B.A., O611ecTBO ¢ orpaHu4eHHOM
0oTBeTCTBEHHOCTHIO «[IPODA»; AxiimonepHoe o61iectBo «M31aTenbcTBO
«IIpocBemienue»

» dusuka, 11 kinacc/ Kacesino B.A., O011ecTBO ¢ orpaHu4eHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «3matenbeTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
[Iporpamma kypca duszuku ais 10—11 kmaccos. bazoBslii ypoBeHb (aBTop B.

A. KacwsHOB)

YMK «®u3zuka. 10 knacc. ba3oBblil ypoBEHb»

1. ®usuka. 10 knacc. ba3oBblit ypoBeHb. YYEOHHK C 3JIEKTPOHHBIM
npuioxxenuem (aBrop B. A. KacesiHOB).

2. ®uzuka. 10 kimacc. bazoBsiii ypoBeHb. MeToguueckoe nocooue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xmaccel. ba3oBsiil ypoBeHb. TeTpanb st 1a00paTOPHBIX
pabot (aBTOpHl B. A. Kacesnos, B. A. KopoBun).

4. ®usuka. 10—11 kmaccel. ba3oBeiil ypoBeHb. KoMmuiekT tetpaneit amis



KOHTpPOJBHBIX padoT (aBTop B. A. KachsiHOB)
5. ®uzuka. 10 kiacc. unakTudeckue kKapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

YMK «®uzuka. 11 knacc. ba3oBblil ypoBEHb»

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. Y YeOHHK C 3JIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacesiHOB).

2. ®uzuka. 11 xiracc. ba3osiit ypoBeHb. MeToauueckoe nmocooue (aBTop B.
A. KacwsiHOB).

3. ®usuka. 10—11 knaccel. ba3zoBeiit ypoBeHs. TeTpanb i1 1a00paTOPHBIX
pa6ot (aBTopsl B. A. Kacesnos, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. ba3oBelii ypoBenb. KoMIuiekT Tetpaneit ais
KOHTPOJIBHBIX padoT (aBTophl B. A. KacesHos, . B. Urpsimios).

5. @uzuka. 11 kiacc. JlugakTudeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1 http://nsportal.ru - conanbHas ceTh pabOTHUKOB 00pa30BaHMS.

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

3 http://festival.1september.ru/articles/ - dbectuBans negarornueckux uacki

«OTKpBITBIA YPOK».



4 http:/lwww.fizika.ru/ - caidt mist yaureneid GU3NKU U UX YICHUKOB.
5 http://www.physics.ru/ - maTepuaisl o usuke.
6 www . ege .edu.ru - uadopmanuonHssiit mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komrekius LJOPoB



