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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOXXEHHH W TpeOOBaHUN K pe3ysibTaTaMm
OCBOEHHS OCHOBHOH 0Opa3zoBareiabHON mporpammsbl, npenacraBieHHbx B OI'OC
COQO, a Ttakxe c yderoM (enepanbHO paboueld MporpaMMbl BOCIUTAHUS U
KOHLEMIUU TpenojaBanus yyeOHoro npeamera «Dusmka» B 00pa3oBaTeIbHbBIX
OpraHu3alusaXx Poccuiickoit denepanuu, pean3yIoIuX OCHOBHBI€
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copnepxanue mnporpaMmbl 1o (U3MKe HampaBieHO Ha (HOopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyvatouuxcss 10-11 kmaccoB mnpu
oOydeHnH ux ¢u3nkKe Ha 0A30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. I[lporpamma mo ¢usuke coorBerctByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXK€ YYUTHIBAET HEOOXOAUMOCTb pEeaNM3alUU MEXIPEIMETHBIX
CBs3ell (UBMKM C €CTEeCTBEHHO-HayYHbIMH Y4YeOHbIMU Tmpenmeramu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIE 1€MW M3Y4YeHUs (PU3UKU HA YpPOBHE CPEIHEro OOIIETro
oOpa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMMma no ¢u3KKe BKIIIOYAET:

. IUIaHUpYEMBIE pe3yJIbTaThl OCBOEHMsS Kypca (U3MKM Ha 0a30BOM
YPOBHE, B TOM UHUCIIE IIPEIMETHBIE PE3YJILTATHI 10 rojlaM 00yUeHus;

e cojepkaHue yueOHoro npeamera «dusmukay mo rojgaM o0ydeHusl.

dusnka Kak Hayka O Hambojee OOmMMX 3aKOHAX MPHUPOJIBI, BBICTYMAs B
KadyecTBe y4eOHOro MpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY
3HaHUN 00 okpyxaromem Mupe. [1IKOTbHBIN Kype (PU3HKHA — CUCTEMOOOPA3YIOMINMA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (hPU3HUECKHUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIECCOB M SIBJICHUN, H3y4yaeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoli reorpaduerd u actpoHomueid. Vcmonp3oBaHME W aKTHBHOE
npuMeHeHune (U3MYECKUX 3HAHUM  ONpeAenseT XapakTep U pa3BUTHUE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe HHEPreTUKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, IOJIY4YEHUS HOBBIX MATE€pUAIOB C 33JaHHBIMU CBOWCTBAMHM U JAPYTHX.
W3yuyenue ¢u3MKUM BHOCUT OCHOBHOM BKJIaJX B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa OO0ydarouiuxcs, B (POPMHPOBAHUE YMEHHUI NPUMEHSTH
HAYYHBIA METO]] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIICIOBAHHA.

B ocHoBy kypca (usuku a8 ypoBHS CpeaHero ooOmiero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLMIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM Kype SBISIETCS JIOTHYECKU
3aBEIICHHBIM, OH COJAEP)KUT MaTepHall U3 BCEX pa3/iesioB (M3HKH, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
Oo0OBeIMHEH BOKPYr (U3MYECKUX Teopuid. Bemymmm B Kypce sBiseTcs
dopMupoBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
ToJe.

Hoes eymanumapuzayuu. Ee peanuzaiusi mpennosiaraeT HCIOIb30BaHHE
TYMaHUTApHOTO TOTEHIHMaNa (HU3MUECKONW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢usukn ¢ pasBuTHeM oOOmIeCTBa, a TaKke C MHPOBO33PEHUECKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuxnaownoii  umanpasenennocmu. Kypc ¢uzuku  mnpeamnosaraet
3HaKOMCTBO C ITUPOKAM KPYTOM TEXHHYECKHX M TEXHOJIOTUYECKUX MPHUIOKESHUHN
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sKonocuzayuu peamusyeTcsl TOCPEICTBOM BBEJICHHS DJIEMEHTOB
COJIEp)KaHUs, TIOCBANICHHBIX OKOJIOTHMYECKUM TIpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKA W TEXHOJIOTHH, a TakKe OOCYXICHHUS
po0JIeM palMOHAIEHOTO MPUPOAOIIONB30BAHHS U AKOJIOTUIECKON O€30TTaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YPOBHE CpPEIHEro OoOIero
oOpa3oBaHus SBISIOTCS (pusmdeckue Teopuu (hopMHpOBaHUE TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3MUYECKOU TEOPHUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJCTaBICHUSX O MpPUPOJE, TpaHUIAX
OPUMEHUMOCTA TEOpHUH, JJIg OINHMCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHUCTeMHO-/IeSITEIbHOCTHBIN TOJIXO/T B Kypce (PU3UKH PEan3yeTcs Mpexe
BCEro 3a CYET OpraHU3alMH SKCIEPUMEHTAIBHON NEsITeNbHOCTH O0y4YaromuXcsl.
Jlns  Ga3oBoro ypoBHS Kypca (HM3UKH — O3TO HCIOJIB30BAHUE CHCTEMBI
(GPOHTAIBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB U JIaOOpaTOPHBIX padoT,
KOTOpBIC B IporpaMme 1o (pu3uKe OOBEIUHEHBI B OOIIUH CIIHMCOK YUYEHHUYECKUX
NPaKTHYECKUX paboT. BrigeneHne B yKazaHHOM IepedyHe J1abopaTOpHBIX padorT,
MPOBOJUMBIX IS KOHTPOJSL M ONEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
0o0pa30BaTeIpbHOrO IMpoliecca HUCXOAs M3 OCOOEHHOCTEH IUIAHMPOBAHUS U
ocHamleHuss kaOunera @usuku. Ilpu »>TOM oOecneunBaeTcss OBIAJCHHE
O0yJaloUMMHCST YMEHUSIMH TPOBOAUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBaHUS
3aBUCUMOCTEH (PU3UYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB IO TMPOBEPKE
NPEI0AKEHHBIX THIIOTE3.

Bonbiioe BHUMaHHME YAENAETCS PEIICHUI0 PACUYETHBIX M KAaueCTBEHHBIX
3amad. [Ipyu 3TOM 171 pacyeTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJa4d C SBHO
3aJaHHON (PU3HUECKOI MOJIEINbIO, TO3BOJIAIOIINE TPUMEHATh U3YUCHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK W3 OJHOTO pa3jieNia Kypca, TaK W HHTETpUPYs 3HAHUS W3
pa3HbIX pa3aenoB. /(s kauecTBEHHBIX 3a7ad MPHOPUTETOM SIBISIIOTCS 3aJaHUS Ha
OOBSICHEHHE MpPOTEKaHUsl (U3NYECKUX SIBICHUH M TMPOILECCOB B OKPYKAIOMIEH
KU3HU, Tpelyrone BbIOOpa (U3MYECKONM MOJEIM [Js CUTyalud HPAKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k MaTepUanbHO-
TEXHUYECKOMY OOECIEeUCHUI0 Y4eOHOro mpolecca 0a30BBIM YpPOBEHb Kypca
bU3UKH HA YPOBHE CpeIHEro 00I1ero 00pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBHUSIX
NpeIMETHOTO KaOmHeTa (M3WKM WM B YCIOBUSX WHTETPHUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYYHOro IMKiIa. B kabuHeTe (PU3MKK MOTKHO OBITh
HeoOxoauMoe JiabopaTopHoe OOOpyIOBaHUE /IS BBINOJTHEHUS YKa3aHHBIX B
nporpamMme Mo (U3MKe YICHHMYECKUX MPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE
o0opyaoBaHuE.

JlemoHcTpanimoHHoe oOopyaoBaHue (opMupyeTcs B  COOTBETCTBUHU C
NPUHIIUTIOM MHHHMAJIBHOW JIOCTATOYHOCTH W 00ECMeYMBaeT IOCTAHOBKY
NEePeUYNCIEHHBIX B TporpaMme 1o (U3HKE KIIOUYEBBIX JEMOHCTpAUN s
UCCIICJIOBAaHUS  M3YyYaeMbIX SIBIGHHH W  MPOIECCOB, OJMIHUPUYCCKHX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTtopHoe o00OpynoOBaHUE JUISI YYEHHMYECKHUX MPAKTUYECKUX pPaboT
dbopmMupyercst B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuere
OJIHOTO KOMIUJIEKTa Ha JBYyX oOOyuwaromuxcs. TemaTHueckue KOMIUIEKTHI
1a60paTOPHOTrO O0OpPYAOBAHUS TOJDKHBI OBITh IOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TaKKe KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH 1IETISIMH U3y4CHHS (DU3UKH B 00IIIEM 00pa30BaHUU SBIISIOTCS:

. dbopMupoBaHue HMHTEpeca M CTPEMJICHUS OOYYAIOUIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJBI, pPAa3BUTHE HMX HMHTEIUICKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM;

. pa3sBUTHE MPEACTABICHUM O HAYYHOM METOAE TMO3HAHUSA U
(dbopMHUpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

. dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa WU3y4eHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

. dbopMupoBaHUE YMEHUN OOBSCHATH SBICHUS C HCIOIH30BAHUEM
dbu3nUecKrX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

. dbopMupoBaHUE MPEACTABICHUN O POIM (PUBUKHU JJIST pa3BUTHUS APYTHUX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHM.
JlocTrokeHre ATUX Iiesied o0ecrneynBaeTCsl pelIeHueM CISAYIOMNUX 3a7ad B
MpoIecce u3yueHus Kypca (U3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



. OpUOOpEeTeHHEe  CUCTEMbl  3HaHUM 00  o0mmux  (U3HYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUAX, BKIIOYAsS MEXaHUKY, MOJICKYJISIPHYIO
(U3HKY, 3TEKTPOJAMHAMUKY, KBAHTOBYIO (PU3HUKY U 3JE€MEHTHI aCTPO(PHU3UKH;

. dbopMupoBaHuE YMEHUUW NPUMEHITh TEOPETUUECKUE 3HAHUS IS
00BsICHeHHUS (PU3WYECKUX SBICHUN B TPUPOAC M JUISI MPUHATHS MPAKTHICCKUX
PELIEHUI B IOBCEIHEBHOU )KU3HU,

. OCBOEHHE CIOCOOOB pEHIeHUS pa3IMYHBIX 3aJady C SIBHO 3aJaHHOU
(¢u3znueckoi MoJeNblo, 3a7ad, MOAPa3yMEBAIOLIMX CAMOCTOSTENIBHOE CO3/1aHHe
(duznueckoi MojieNy, aleKBaTHON yCIOBUSAM 3aa4H;

. MOHMMaHUE (QU3MUYECKUX OCHOB W MPHUHITUIIOB JACHCTBUS TEXHHYCCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

e OBJAJCHUE METOJAaMU CaMOCTOATEIHHOTO IUIAHUPOBAHUS W IPOBEICHUS
bu3MYeCKUX OKCIMEPUMEHTOB, aHajdu3a W HHTepHnperanuu uHpopMammu,
OTIpeJICIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

. CO3JJaHUE  YCJIOBUW  JJIi  Pa3BUTUS  YMEHHH  IPOEKTHO-
UCCIIE0BATENBCKOM, TBOPUECKOU JAEATEITLHOCTH.

Ha wusyuenne ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B HEJIENI0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

B ydeOHOM muiaHe BeuepHEH CMEHHOW IIKOJBI Ha U3y4YeHHE (DU3UKH
(6a30BBIIl YPOBEHB) Ha YpOBHE CpenHero oOiiero obOpa3zoBaHus oTBoauUTCS 136
yaca: B 10 kimacce — 68 wacoB (2 yaca B Hemenio), B 11 kimacce — 34 gacos (1 yac B
Hegento), B 12 kinacce — 34 yacos (1 gac B Hepenio).

[Ipemmaraemerii B mporpamMme 10 ¢GHU3UKE TIEpPeUYeHb JAOOPATOPHBIX U
NPAKTHYECKUX paboT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JacT BBIOOD
NpOBEJICHUs JIa0OpaTOPHBIX PAOOT U OMBITOB C YYETOM HMHAMBUAYATbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI0 MO3HAHUS

®usuka — Hayka o npupone. Haydnsle MeTOAbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnb JKcnepuMeHTa U TEOPUH B IIPOLECCE IMO3HAHUSA IMPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SIBICHUW M MpoleccoB. HayuHble THUIOTE3BI.
duznyeckre 3aKOHbl U TEOPUHU. ['paHUIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (HOPMHUPOBAHMU COBPEMEHHON HAay4YHOW KapTHUHBI
MHpPA, B IPAKTUYECKOU AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele ¥ UU(PPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABMKEHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHUYKCHMS.
Cucrema orcueta. Tpaekropusi.

[Tepemenienne, CKOpOCTh (CpenHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTepUATIbHOM TOYKH, HUX MPOEKIIMM HA OCHU CHUCTEMBI KOOPIMHAT.
Ciio)xeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpPsSMOJIMHEHHOe ABWKeHue. I 'paduku
3aBUCUMOCTU  KOOPJMHAT, CKOPOCTH, YCKOPEHHUsA, IIyTH U IepEeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKOpeHre CBOOOIHOTO TaCHUSI.

KpuBonuneintnoe  nBukeHue. J[BMKEHME  MAaTEpUAIbHOW TOYKM IO
OKPYKHOCTH C TOCTOSTHHOW IT0 MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEWHASA
ckopocTsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LICNTHBIC U PEMEHHBIE IIEpEaayn.

Jlemoncmpayuu

Mogenp cuCTEMBI OTCUETa, WILTFOCTPALMS KMHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpa3oBanre ABMKEHUH C UCTIOTH30BAHUEM MTPOCTHIX MEXaHU3MOB.

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

HaGmronenue nBuxeHus tena, OpoIIeHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaeHHUs.

Hanpanenne ckopocTu npu JBUAKEHUH 11O OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHMXKEHUS C LEIBIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOMIEHHUS MEXAY IyTAMH, MPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENBHBIE PABHBIE MPOMEXKYTKM BpPEMEHH MNPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydenune nBUXKEHHS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

IIpyHuun  orHocurenbHocTH  ['anmues.  IlepBeii  3akoH  Hprorona.
NHeprmanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TaroreHud. Cuma Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, CKojbxkeHus, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOIbKEeHUs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHUS MPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE U BpalaTeIbHOE ABUKEHUE a0COTIOTHO TBEPAOIO Tea.

MoOMEHT CHJIbI OTHOCUTENIBHO oOcu BpaileHus. Iliedo cunbl. YcnoBus
paBHOBECUS TBEPJOTO TeNA.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOAIIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBneHue nHepLUU.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAaIIHH.

HesecoMocTts. Bec Tenna npu yCKOPEHHOM MOIbEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBECHS TBEPAOTO Tesia. Buabl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUMX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalui.

HccnenoBanue yciioBUM paBHOBECHS TBEPAOTO TeJld, HMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenus ¢ MexanuKe

NMnynbe MatepuanbHOW TOYKU (Te€da), CUCTEMBI MaTE€pUAIbHBIX TOYEK.
NMnynbe cuiibl U1 M3MEHEHUE HUMITYJbCa Tella. 3aKOH COXpPAaHEHMsI HMMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cubl. MOIIHOCTH CHJIBL.

Kunernueckast sHeprusi MarepuaibHOW TOukH. Teopema 00 HW3MEHEHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenunanbHas SHEPTHUS yIpyro
nedhopMupoBaHHONM  TpykuHbL.  [loTeHUManbHasT  2HEprus Tela  BOJIU3H
MOBEPXHOCTH 3E€MJIU.

[ToTeHuuanbpHple U HEMOTCHIMAIBHBIE  CHIIBL. CBsi3b paboTHI
HETMOTEHIIUATBHBIX CHUJ C M3MEHEHHEM MEXaHHMYECKOM SHEPTrUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUSI.

TexHuueckne ycTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KONED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BI>KEHUE.

[Tepexo moTEeHIIMAIBHON SHEPTUU B KUHETHYECKYIO U 0OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHuie pabomsi

N3yyenue aOCOMIOTHO HEYNPYTOro yjaapa ¢ MOMOUIBIO JBYX OJMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBs3M pabOTHl CUIIBI C U3MEHEHUEM MEXaHHUYECKOW IHEPTUu
TeJa Ha MIPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MonekyJisipHas ¢pu3uka U TEPMOIUHAMHKA

Tema 1. Ocnoevt MoneKyaApHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkenue. Hubddysus. Xapakrep ABUKEHUS WU
B3aMMO/JICMCTBUS YacCTHI] BElIEeCTBA. MOJENIN CTPOCHUS Ta30B, XKUJIKOCTEH U
TBEPJIbIX TEJI U O0BICHEHHUE CBOMCTB BEIIECTBAa HA OCHOBE 3THX Mojieneld. Macca u
pasmepsl Mosiekys. KonmuuectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u ee uzmepenue. Illkana temmneparyp
Llenbcus.



Mogens  wupeanbHOro rasza. (OCHOBHOE  YpPaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU UJCATBHOTO raza. AOCONIOTHAs TeMIleparypa Kak Mmepa
CpEIHEM KWHETUYECKOW DJHEPruM TEIUIOBOrO IBMKEHHS dvacTtull rasza. [lkana
temrieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHe MenneneeBa—KianeipoHna.
3akoH [anprona. M3ompoueccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE HW30IMPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BellecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTbl 10 AUGY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs TPUPOAY AABICHUS Ta3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS UJCANbHOIO rasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUN
o0beMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK1y TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonuHamuueckass cucreMa. BHYTpEeHHSSI 3HEpPrus TEPMOJAUHAMUYECKON
CUCTEMBI U CIIOCOOBI ee n3MeHeHnus. KonndecTBo TemioTsl U padoTa. BHyTpeHHs s
JHEprus  ONHOATOMHOIO  MACalbHOrO  rasa.  Buael  Temionepenauu:
TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IyUCHUE. Y IeNIbHAs TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne mepBOro 3akOHAa TEPMOJMHAMHKH K wm3omporieccam. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akoH TepmoanHamuku. HeoOpaTUMOCTh MpOLIECCOB B MPUPOJIE.

TermnoBbeie MamuHbl. [[pUHIANBI AEUCTBUS TEMIJIOBBIX MAIIKH.
[IpeoGpa3oBanus HSHepruM B TEIUIOBBIX MammHaxX. KoadduimeHnt mnomae3Horo
neiicTBus TerioBo MamwuHbL. [ukn KapHo um ero koaUIMEHT MOJIE3HOTO
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOopaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBLIET
npoOKku u3 OYTBUIKM TOJA JEHCTBHEM CXKaTOro BO3AyXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe myTeM TpeHus (BUICOAEMOHCTpAIus).

N3meneHne BHYTpEeHHEM SHEpPruu (TeMnepaTyphl) Tejla Ipu Terionepeaaye.

OnbIT 1Mo aauabaTHOMY pPaCUIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmosanusa seutecmea. Dazosvie nepexoonl

[TapooOpaszoBanue u koHjeHcarus. VMcmapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO3Jyxa. HachlllleHHBIN mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsepnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIKS CBOWCTB
kpuctamioB. JKunkue kpucramisl. CoBpemeHHble MaTtepuasbl. llinaBineHue wu
KpUCTaITU3anus. Y iefbHas Teruiora miasieHus. Cyonumanms.

VYpaBHeHuUE TEII0BOro OanaHca.

TexHuueckne yCTpPOMCTBa W TNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTMH IMOJYyUYECHHsS] COBPEMEHHBIX MaTEPHAIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACHIILIEHHBIX TAPOB.

Kunenve npu nOHMKEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U TIIaBJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombl

H3mepeHre OTHOCUTENBHOM BIAXXHOCTH BO3AYyXaA.

Pa3znen 4. DiiekTpoaMHAMHUKA
Tema 1. Inekmpocmamuka
OnekTpuzauust Teia. OJEeKTpUYecKuil 3apsa. [IBa Bula 3IIEKTPUYECKUX
3apsiioB. [IpOBOJHUKHK, NMUAIEKTPUKU W MOJYIPOBOJHHUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsanoB. 3akoH KynoHa. ToueuHbIN 3JIEKTpUYECKAN 3apsia.
Dnekrpuueckoe nose. HanpskeHHOCTh anekTpuyeckoro noss. [Ipunnun



CYHEPIO3ULUH BJIECKTPUUYECKUX MOJIeH. JIMHMM HANpsSKEHHOCTH SJIEKTPUUYECKOTO
TTOJIS.

Pabora cun  anextpocratmyeckoro  mois.  llotenmuman.  Pa3HocThb
NOTEHIUANOB. IIpOBOAHMKM ¥ JHUAJIEKTPUKU B BJIEKTPOCTATUYECKOM TOJIE.
JlnsnekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKoCcTb. KoHaeHcaTop. DNEKTPOEMKOCTh MIIOCKOr0 KOHIEHCATOpa.
DHepPrus 3apssKeHHOT0 KOHAEHCATopa.

TexHuuyeckue yCTpOMCTBA M IPAKTHUYECKOE IMPUMEHEHUE: DJIIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTaTUYECKasi 3allluTa, 3a3eMJIEHHE BJEKTPONpPUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHLIMI IEUCTBUSA DIEKTPOMETPA.

B3aumopelicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B AJIEKTPOCTATUUECKOM TIOJIE.

DneKTpocTaTuyecKas 3aiuTa.

JIMPNIEKTPUKH B DJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHZEHcaTopa OT IUIOIIAN
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHIEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi

N3mepenue 371eKTpOeMKOCTH KOHAEHCATOpPa.

Tema 2. Ilocmoannwtii 21ekmpuveckuit mok. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKH TOK. YCIOBHUA CYIIECTBOBAHUS JIIEKTPHUUECKOrO TOKAa.
Ncrounuku Toka. Cuna Toka. [locTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 11 ydyacTka LenH.

DIEKTPUYECKOE COMPOTHBICHUE. YAEIbHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, apaieIbHOE, CMEMIAHHOE COEIMHEHUE MPOBOHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBICHUE UICTOYHUKA TOKA.
3akon Oma i1 MOJTHOM (3aMKHYTOM) 35IeKTpruueckol nenu. Kopotkoe 3aMbIKaHUe.

DONEeKTpOHHAsi  MPOBOJMMOCTb  TBEPABIX  METALIOB.  3aBUCHUMOCTb
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUUecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax H©  pacIiulaBax  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKA JUCCOLMALNS. DIEKTPOIIU3.



DNIeKTpUYECKUid TOK B raszax. CaMOCTOSITEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckne yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, MCTOYHUKU TOKA, OJIEKTPOHArpPEBATEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiabl TOKa U HAMPSKEHUSL.

3aBUCHUMOCTH COMPOTUBIICHUS ITUIUHAPUIECKUX TPOBOIHUKOB OT JJTHHBI,
TUIOIA/IM TOMIEPEYHOr0 CEYEHUsS U MaTepHaa.

CwMmenianHoe coeIMHEHUE MTPOBOJHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABUKYyIIeH cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKa BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMMOCTD BO3AyXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi

N3ydeHne cMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOJIBHKYIIEH CUJIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTUBIICHU.

HaGmonenue snexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYHIECTBISIETCS C
YU4ETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamusi, CBS3aHHBIE C U3YYCHHEM METOJO0B HAyYHOTO
MO3HAHUS: SBJICHUE, HAy4YHbIA (PaKT, TUMOTe3a, (U3NYecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMBI YpaBHEHUH, JIMHEWHAs (QYyHKIHS,
napaboia, runepOosa, ux rpadUK U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKITHU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

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

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH 1



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IUCCOLMALINS,
rajabBaHUKA.

l'eoepacghus: BIaxxHOCTh BO3/1yXa, BETPbL, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE NBMKEHHUHA C HCIONb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHUS B TEXHUKE, MOAIIMIHUKHA, HCIIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JpYyrue), JIBUTATeNb BHYTPEHHETO
cropaHusi, naposasi TypOrHa, ObITOBOM XOJOJUIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
MIOJIyYEHNsI COBPEMEHHBIX MATEPUAIOB, B TOM YHUCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuodopkI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIIACC

Pasnen 4. DiiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumnas UHOYKyus

[ToctosiHHble ~ MarHuThl.  B3aumopaelcTBME  MOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop wmarHuTHOW wuHAYKUMU. [IpuHiun cynepno3uiuu
MAarHUTHBIX MOJiIeH. JInHMKM MarHuTHOM WMHAYKIUU. KapThHa JTWHWUNA MarHUTHOW
WHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TI0JIE TMPOBOJHHMKA C TOKOM. KapThHa IHMHHMI WHAYKUWA
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOIO0 MPOBOJHMKA M 3aMKHYTOI'O KOJIBLEBOTO
IPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna Amrmepa, ee MOAYJIb U HalpaBJICHUE.

Cuna Jlopennia, ee MOyJib U HampaByieHUE. JIBUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cwibl JlopeHiia.

SIBneHne BIIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BEeKTOpa MarHUTHOM
UHIYKIUKU. OJIEKTPOJBIKYIIAA CWiIa HWHIAYKIHH. 3aKOH 3JEKTPOMATrHUTHOM
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuueckoe mosie. ODIEKTPOJABMXKYIAs CUJa HHAYKUWUA B
MIPOBOJHHUKE, IBUKYIIEMCS MTOCTYIIATEIbHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIAYKIUU. OJEKTPOABHXKYILAS  CUJa
CaMOWHTYKIIUU.

DHeprus MarHUTHOTO MOJISI KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTHI, JJIEKTPOJABUIaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YacCTUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE IEKTPOHHOTO ITyYKa MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MAarHUTHOTO MOJIS.

B3aumopenicteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeH11a Ha HOHBI DIIEKTPOJINTA.

SIBneHne 2IEKTPOMAarHUTHON MHYKIIMH.

[Ipasuio Jlenua.

3aBUCHMOCTb AJIEKTPOABUIKYIIEH CHIIBI MHAYKLIHUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKINH.

Vuenuueckuii skcnepumenm, nabopamophule pabomoi

N3ydeHre MarHUTHOTO MOJI KaTYIIKU C TOKOM.

HccnenoBanne 1eCTBUS MOCTOSHHOIO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pa3nen 5. KosieGanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble KoJ1e0aHus

Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHUYECKHME  KoJeOaHMs.
["apmonnyeckue konebanus. [lepuon, yactora, amrummryaa u (aza koneOaHUIA.
[IpyxuHHBIN MasgTHUK. MaTeMaTU4YECKUU MasATHUK. YPaBHCHUE TapMOHUYECKHUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarensubiii koHTYp. CBOOOJHBIE JJICKTPOMArHUTHBIE KOJICOAHUS B
UJCATBHOM KOJeOaTeNTbHOM KOHTYpE. AHAIOTHS MEXAYy MEXaHMYeCKUMU U
AIEKTPOMAarHUTHeIMA KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKOoH COXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaronmx KoueOaHusX. BrIHYX IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  Tok. CHHyCOMAANbHBI MEPEMEHHBI TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE M JEHCTBYIOIIEE 3HAYEHHUE CHJIBI TOKa U
HaIpsKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepegada u mMoTpedICHUE IIEKTPUUECKON
SHEPruM. DKOJOTMYECKUE PUCKHU MPHU MPOU3BOJACTBE 3IEKTpodHeprun. KymnbTypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUE: JJIEKTPHUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUU AJIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KoJjieOaTEIbHONW CUCTEMbI (MPYKUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOIHBIE 3TIEKTPOMATHUTHBIE KOJICOaHUSL.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA M HAINPSKEHUS] OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocienoBaTeNbHOM COEAMHEHHHM pPE3UCTOpa, KATYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb IMHUY 3JIeKTpoTepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomsi

HccnenoBanue 3aBUCMMOCTU TepUOa MaJbIX KOJeOaHWIl rpy3a HA HUTU OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne mMepeMEHHOro TOKa B LENUM U3  IOCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 71eKMpPOMAZHUNHbBLE B0JIHbL

MexaHudeckue BOJIHBI, YCioBHs pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJuHa BOJHBL [lomepedHble W MPOAOIBHBIE BOJIHBI.
Nurtepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.
DIEKTPOMATrHUTHBIE BOJIHBI. Y CJIOBUS U3TYyUYEHHS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBoMCTBa
AJNIEKTPOMArHUTHBIX BOJH: OTpa)K€HHUE, MpEeJoMIICHUE, MOoIspu3anus, Iudpakius,
uHTepdepennns. CKOpoCTh JIEKTPOMArHUTHBIX BOJTH.

[IIkana 3M€KTpOMarHUTHBIX BOJH. [[prMeHEeHue 3IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIUOCBSI3U U TeNeBUAEHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBas JUArHOCTHKAa B TEXHUKE W MEIMIIMHE, pajaap,
paanoNpUEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTPaHEHNE TONIEPEUHBIX U MTPOJOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeHmm u nudpakimi MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYI0N U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB JJIEKTPOMArHUTHBIX  BOJIH: OTpakCHHUE,
npesioMJIeHUe, Noaspu3anus, 1udpakums, UHTepPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. IIpsmonMHENWHOE pacHpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyuy ceera. TouedHbI HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbBI OTpaxkeHusi cBera. [locTpoeHne m3oOpakeHuid B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yrojg MOJHOTO
BHYTPEHHETO OTPAKECHUA.

Hucnepcust ceeta. CiioxxHbli cocTaB Oenoro ceera. LBer.

CobOuparome u pacceuBarouide JuH3bl. ToHkas JnuH3a. DOKycHOE
paccTOsSiHUE W ONTHUYECKas Cuja TOHKOW JuH3BL [locTpoeHue wu3zoO0paxeHUl B
COOMPAIOIINX W pacCeHBAOIMMUX JUH3aX. DopMysia TOHKOW JUH3BIL. Y BEJIMUYCHHE,
JaBAEMO€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HNCTOYHHKU.
VYcnoBust HaOmOAEHUS MaKCUMYMOB M MHHHUMYMOB B HHTep(hEpEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. [dudpakumonHas pemerka. YclioBUe HaOIOIEHUs
[JIABHBIX ~MAaKCUMyMOB IIpM  MAJ€HHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tomapuzanus ceera.

TexHuueckne yCTpoWcTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MHUKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpsAmMosMHENHOE PACIpPOCTPAHEHUE, OTPAXKEHUE U NPEJIOMIICHUE CBETA.
OnTuveckne mpuOopHI.

[TonHoe BHyTpeHHEE oTpaxenue. Moaens cBeToBoaa.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Hab6monenne natepdepeHInu CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonydeHune criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyuenue crniekTpa ¢ MOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomol



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKEHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

12 KIIACC

Pa3nen 6. OcHOBBI CIeMATbHOM TEOPUH OTHOCUTEIBLHOCTH
['paHuubl  NPUMEHMMOCTH  KIIACCHYECKOM  MEXAaHUKH. [TocTynatel
CIIEHUAIBHOM TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpAILCHHE
JUUTAHBI.
DHEPrusi U UMINYJIbC PEISATUBUCTCKOW YaCTUILIBI.

CBs13b MaccCHI C BHCpFI/ICﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUILIBI. 9Heer51
ITOKOA.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6anmMo6oI oNMUKU
®ortonsl. ®opmyna [lnanka cBsizu sHEepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnbiThl A. I'. CTosneroBa. 3aKOHBI

dotoaddexra. YpapHenue DiinmTeHa 1 doTodddexra. «KpacHas rpanuma
doTordexra.

JlaBnienue ceera. OmneiTel I1. H. JIeOGenena.

XHUMHYECKOE JICHCTBUE CBETA.

Texuuyeckue ycTpoiCTBA M MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTunK, coiHeUHas O6arapesi, CBETOIHO/I.

Ilemoncmpayuu

®doto3(ppekT Ha yCTaHOBKE C ITMHKOBOM IJIACTHUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekra.

Ceeroauon.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccessHHIO o -9aCTHIL.
IInanetapnas mognens aroma. Ilocrymarsl bopa. M3nydeHwe u morioueHue
GbOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS DHEPTrUW Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YPOBHEW SHEPrUU aToOMa BOJOPO/IA.

BosnoBbie cBoiicTBa yactuil. Bosnabl ge bpoina. KopnyckysipHO-BOIHOBON
Ty aJli3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHnyeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: CIEKTPaJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue IIMHBI BOJIHBI JIa3epa.
HaGmronenue nMHe4aTbIX CIEKTPOB U3TyYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi
HaGmronenue nuHeiuaToro CrexkTpa.
Tema 3. Amomnuoe adpo
OKCIIEpUMEHTBI, JOKa3bIBAOIIUE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCcTH.  OmbiTel  Pesepdopaa mo  ompegeneHuro  cocrasa
paanoakTUBHOro u3nydenus. CpoiictBa anbga-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE MpoTOHA W HelTpoHa. Hyknonnas monens sigpa ['eiizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIA Oeta-pacman. ["amma-
U3Jy4eHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBsI3M HYKJIOHOB B sjzipe. SnepHbie cuibl. Jledekt Maccsl sapa.
SnepHble peakuuu. JleneHne U CUHTES sIep.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpoGiieMbl W TEPCHIEKTHUBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTrEeTUKHU.
DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.
Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOAeHCTBUS. ENMHCTBO M3HUecKoil KapTUHBI MUPA.
TexHu4eckne yCTpoMCTBa U MPAKTUUYECKOE MTPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, snepHbIi peakTop, aToMHas 6omoa.
Ilemoncmpayuu
CYETYHK MOHU3UPYIOIINX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopHule pabomsi
HccnenoBanne TpeKoB 4acTull (10 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUY U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHoMuU. [IpukiiaaHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BesnmHoro Heba. Cos3Besnusi, SpKUE 3BE3/bl, IJIAHETHI, UX BHIAMMOE
JIBIDKCHHE.

ConHeunas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk »sHepruum CojiHIIa W 3BE3I.
3Be31bl, UX OCHOBHBIE XapaKTEPUCTUKHU. [[HarpamMma «CHEKTpaldbHBIA KJIacc —
CBETHUMOCTB». 3Be34bl TJABHOM IIOCJICIOBATCIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIUISI 3B€3]] IJIaBHOM MOCJIEA0BATEIILHOCTH. BHyTpeHHEE cTpoeHHe



3Be31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAECHUU U dBoitonnu CoyHIa u
3BE3/1. DTalbl )KU3HU 3BE3]I.

Mnineunsiii Ilyte — nHama ['amaktuka. Ilomoxenme m nBukenue CoaHua B
IN'anaktuke. Tunel ranaktuk. PaguoranakTuku u KBasapbl. UepHbIE€ OBIPHI B sApax
TaJaKTUK.

Bcenennas. Paciuupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bosbiioro B3peiBa. PenukToBoe usiydyeHue.

Macmtabnas crpykrypa Beenennoil. Meraranakruka.

Hepemennsie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmronenust HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
OPWIOXKEHUH JI ONpe/iesieHus MOJI0XKEeHUsI HEOECHbIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311sl CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IbI.

Ha6monenus B reneckon Jlynsl, minaner, Mneunoro [lyru.

O6o0maromee NnOBTOpeHNE

Ponb Qu3uku u acTpOHOMUM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOU cepax NesTeTbHOCTH YeJIOBeKa, pojib U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOM KapTHHE MHUpPa, POJb PU3NYECKON TEOPHUH
B (OpPMHpPOBAHWUU TPEICTABICHUNA O (PUINYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHUpa B OOIIEM PSTYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMud MAaTE€MaTHUKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamusi, CBS3aHHBIE C U3YYCHHEM METOJ0B HAyYHOTO
MO3HAHUS: SIBJICHUE, HAY4YHbIA (PakT, Turnoresa, ¢u3nueckas BeIUYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHHE CUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAH['€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJIECTBO, BEKTOPBI M UX IPOEKIMM HA OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUMH, NPU3HAKKA TOJ00USI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIA N TIOCKUX (puryp u oobema Ted.

Buonoeusa: »nekTpuueckue SBICHUS B KUBOW MpUpOJE, KojebaTeabHbIe
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUUYECKUE SIBICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAST CTPYKTYpa TBEPJBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKON PpEHIeTKH, CIEKTPalbHbIN
aHaJu3.



leocpaghusi:  MarHuTHBIE TOMIOCA 3€MIIM, 3aJIeKU MArHUTHBIX — PYII,
dboTOoCheMKa 3eMHOM MOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: JNVWHUUA DIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOIO TOKa,
AJIEKTPOABUIaTENIb, WHAYKIMOHHASA I€Yb, paaap, PaaUuONPUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-neyb, MpOEKIMOHHBLIN ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMS ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «Dusmka» Ha ypOBHE CpEaHETO OOIIEeTo
oOpazoBanus (0a30BbI YPOBEHb) JOJDKHO OOECHEUUTh JOCTHKEHHUE CICIYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS YUEOHOro npeameTa «Pu3nKay JOJIKHBI
OoTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOICTBOBATHCA
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEN JIMYHOCTHU, CUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTHBHBIX BHYTPCHHUX  yOEKICHUH, COOTBETCTBYIOIIUX
TPaJIULUOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OIbITA U OMbITA ACATEIBHOCTU B MPOIECCE peau3alli OCHOBHBIX HampaBlICeHUMN
BOCIHUTATENILHON JESTEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH IPAKAAHCKON MO3UIIMHN 00YUaIOIIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKHMX  T'YMAaHHUCTHYECKHX |
JIEMOKPaTHYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JESTENBHOCTh B MHTEpPECAX I'Pa’KJAHCKOIrO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHE B3aUMOJICHCTBOBATH C COLIMATILHBIMU MHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON M BOJIOHTEPCKOM JESTEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOopMHUPOBAHHOCTH POCCUHCKOMN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CUMBOJIAM, IOCTHKCHHSIM
POCCHIICKUX YUCHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTH OIEHMBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATbHO-HPAaBCTBEHHBIE HOPMBI W IICHHOCTH, B TOM YHUCIE B
JEeSATENBHOCTH YUYEHOTI'O;

OCO3HAHME JIMYHOI'0 BKJIaJ]a B IOCTPOEHUE YCTOMUYHUBOrO Oy TIyIIEro;

4) 3cTeTHYeCKOTr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPUECTBA,
MpUCYIIETro (U3NYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K PA3IMYHbIM cdepaM MNpOoPECCHOHATBHON AESITENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (DU3MKON U TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bY3UKHM HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JIOrH4eCKOro BOCIUTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpPbl, OCO3HAHHME TJ00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JECUCTBUU B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHue OIbITa JIEATEIbHOCTH SKOJOTMYECKOM HampaBJICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOTI' 0 TIO3HAHUSI:

c(OpPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH Hay4YHOW JAEsTeIbHOCTH, TOTOBHOCTH B IIpoliecce
u3ydeHus:  (QU3UKKA ~ OCYHIECTBJISATH  MPOEKTHYID M HUCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEIEHO  (DOpMYyIUpOBaTh W aKTyaJIM3WpPOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE,
OTIPENICTIATh LENH JACSITeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH HX
JTOCTIKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B  PacCMaTPUBACMBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMBI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JICSATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JACSITEILHOCTH;
KOOPAMHUPOBATH W  BBHIMIOJNHATH pabOTy B YCJIOBHSX  PEabHOTO,
BUPTYaJIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIIEHUH )KU3HEHHBIX MPOOIIEeM.
Bba3oBble ncciienoBarebCcKue 1eiicTBUA:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMH W METOJaMHU
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4EOHO-HCCIEAOBATEIBCKOW U MPOEKTHOMN JEITeIbHOCTH
B 00ylacTé (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3UUecKOro coAep)kKaHus, MPUMEHEHHUIO Pa3TUYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJIAMU JEATEIBHOCTH 110 IMOJYYCHHIO HOBOTO 3HAHHA, €Tr0
WHTEpIpETalni, MPeoOpa3oBaHUI0 W TPUMEHEHHWIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3[JaHUN YYE€OHBIX IPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH TPUYMHHO-CICACTBEHHBIE CBS3M M AaKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pEeUICHHs, HAaXOIUTh apryMEHTHI /Jsl JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ peIICHHWs 3aJadyd pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCTIOBHSIX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJadydl B 00pa30BaTEIHHOMN
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OIICHUBATh IPUOOPETECHHBIN OIIBIT;

yMeTh TICPEHOCHTHh 3HaHWUS TO (U3NKE B TPAKTUICCKYIO O0OJIACTh
KU3HENIEATSIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IIpEIaraTb OPUrHHAIbHbIE IOAXO0/IbI U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

Pab6ora ¢ unopmanmeii:

BJIJIETh HABBIKAMM IOJIy4€HUs MH(pOpManuu (U3NYECKOTO COAECpPKAHUS U3
UCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh IOUCK, aHaJM3,
CUCTEMAaTH3allMI0 U HHTEPIpeTalMio HH(OpMALMK pa3Iu4HbIX BUIOB U (opm
IPEACTaBICHHUS;

OLIEHUBATh IOCTOBEPHOCTh HH(OpMALUY;

UCMOJb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX U KOMMYHHUKAllMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOmrofeHueM TpeOOBaHUM SProHOMUKH, TEXHUKH O€30ImacHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAEp)KaHUs B PA3NUUYHBIX (QopmaTax C
y4eTOM Ha3zHaueHHs MH(POpPMAIUHU U LIETEBOI ayTUTOPUH, BEIOUpast ONTUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIe YUeOHbIE 1eHCTBUSA:
OCYHIECTBIJISITh  OOIllEHHME Ha Yypokax (U3MKK U BO BHE-YPOUHOU
NEATEIIbHOCTH;



pacno3HaBaTh NOPEANOCBUIKM  KOH(MDJIMKTHBIX CHTyalud M CMAr4aTh
KOH()JIMKTHI,

pPa3BEpHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCIOIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHAMBUAYAJIbHOM
paboThI;

BbIOMpATh TEMATUKy M METOJAbl COBMECTHBIX ACHCTBUH € Y4eTOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)XA0ro YieHa KOJJIEKTHBA;

OpUHUMATh  I[eJIM  COBMECTHOM  NIESITeNbHOCTH, OpraHU30BBIBATH U
KOOPJMHUPOBATH JCHCTBUS IO €€ JOCTHXKEHHUIO: COCTABISATH IUIAH JIEUCTBUIA,
pacnpenensiTh podaM C Yy4eTOM MHEHUH YYacTHUKOB, OOCYXIaThb pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOEro BKJIaJa M KaXJOro YYacTHHMKAa KOMAHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKThI, OLICHUBATh HJEU C TO3UIMU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYUIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaJbHble yUeOHbIe NelCTBUSA
Camoopranu3anus:

CaMOCTOSTEJILHO OCYIIECTBJISATh MMO3HABATEIbHYIO JEATEIBHOCTh B 00JIaCTU
GU3MKH W aCTPOHOMHUHU, BBISIBISITH NPOOJEMBbI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATENIFHO COCTABJISITh IUJIAH PEIHICHUS PACUYETHBIX U Ka4eCTBEHHBIX
3a/1ay, 1JIaH BHIMOJHEHUS MPAKTUUECKONH pabOThl C YI4ETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHUM;

J1aBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacIIMpATh paMKd y4eOHOTO TMpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;

JIeaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO DJPYAUIMU B 00JaCTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIIHOHAIbHbIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBHI B JCSTEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJ€Th HABBIKAMH  TIO3HABAaTEIBbHOW  pedIeKCMu Kak  OCO3HAHHUS
COBEpINAEMbIX JICUCTBUA W MBICTUTEIBHBIX TMPOIECCOB, WX PE3yJIbTaTOB U
OCHOBaHM;



HCITOJIB30BaTh IPUEMBI PeIICKCHU IS OIIEHKH CUTYaIluH, BEIOOpa BEPHOTO
pEIICHHUS;

YMETh OLICHUBATh PUCKH M CBOCBPEMEHHO NMMPUHUMATh PEIICHHUS 110 X
CHI)KCHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TIPH aHaIW3e Pe3yJIbTaTOB
TESATEIHOCTH;

NPUHUMATH ce0s, TOHMMAas CBOU HEJOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apryMEHTHl APYTHX TIPH aHAIW3e PEe3yJIbTaTOB
JCATCIILHOCTH;

NPHU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha ONTHOKH.

B mporecce MOCTMIKEHHS JIMYHOCTHBIX PE3YIBTATOB OCBOCHHS IMPOTPAMMBI
no ¢u3uKe ISl YpOBHA CpPEAHEro oO0miero o0pa3oBaHus y 0O0yYarolmuxcs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIMOTaratoInui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CITIOCOOHOCTh MMOHUMATh CBOE 3MOIIMOHAIBLHOEC
COCTOSIHHE, BUJCTh HANPABIICHUS Pa3BUTHSA COOCTBEHHOMN 3MOIIMOHAIBHOU Chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIUPOBaHMS, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ IIOBEJCHHUE, CIIOCOOHOCTh aJalTHPOBATBCA K
AMOIIMOHATEHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIONIEH CTPEMJICHUE K JOCTHUKEHUIO 1IeNU U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH HCXOJIs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSTHHE
IPYTHX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CTIOCOOHOCThH BBHICTPANBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenus B 10 Kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEPaX POib M MecTo (U3UKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEITbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJICIICH:
MarepualibHasi TOYKa, UHEpLHAJIbHASI CUCTEMa OTcYeTa, aDCOIIOTHO TBEPAOE TEJO,
WJICAIbHBIN Ta3, MOAEIN CTPOCHUS Ia30B, KUIKOCTEW W TBEPIBIX TEJ, TOYCUHBIN
ANEKTPUYECKUI 3aps]l IPU pelieHur PU3nYecKux 3a71ay;



pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOLIECChI) U OOBACHITh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KHUHETHUYECKON TEOpPUU CTPOCHHUS BEIECTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TMAaJIeHUE TeJ, JABUKEHUE IO OKPYXKHOCTH, HWHEPIUS,
B3auMojieicTBre Tel, U dy3usi, OpOyHOBCKOE JBIKEHHUE, CTPOCHHUE KUIAKOCTEH
Y TBEPJBIX TEJ, U3MEHEHHE 00beMa Tel MPU HarpeBaHUM (OXJIaXICHUH ), TEIIJIOBOE
paBHOBeCHE, HCTHAapeHHe, KOHJICHCAIus, IUIABJICHUE, KPUCTAIIU3AIUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, MOBBIIICHUE JaBJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXKAy IlapaMeTpaMud COCTOSIHMSI Tra3a B  H30MPOIECcCax,
AJIEKTpU3aLUs TEJl, B3AUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHWYECKOE JBMIKEHHE, UCIOIb3ysd (U3NYECKUE BEITUUYUHBI:
KOOpAWHATA, NyTh, IMEPEMEIICHUE, CKOPOCTb, YCKOPEHHWE, Macca Teja, CHua,
UMITYJIbC TE€Jla, KUHETUYECKasi SHEPrus, MOTEHIMAIbHAS SHEPrus, MEXaHUYecKas
paboTa, MexaHWYECKass MOIIHOCTh;, IPU OINHUCAHWUU TPABWIBHO TPAKTOBATh
(U3UYECKU CMBICII HCMOJIB3YEeMbIX BEIWYWH, WX OOO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUUHY C JPYTUMH
BEJTMYMHAMU;

OTMHUCHIBATh M3YYCHHBIC TEIJIOBBIC CBOWCTBA TEI W TEIUIOBBIE SIBICHUA,
UCTIONB3YyA (U3MYECKHE BEJIMYMHBI: JaBJIEHUE Tra3za, TeMIeparypa, CpemHss
KMHETHYECKasi SHEPTUsl XaOTUYECKOrO JIBHKEHUS MOJIEKYJ, CpPEIHEKBAaJpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUJIOTHI, BHYTPEHHAS SHeprus, padbora rasa,
KO3 (UIIMEHT TOJIE3HOTO JCMCTBUS TEIJIOBOTO JBHUTATENs; MpPH ONUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICI UCHOJB3YyeMbIX BEJIMYWH, UX
0o00O3HAaUeHUs] W E€OUHUIBI, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUEHHBIE FJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJICHUS (ITPOLIECCHI), UCTIONB3YsI (PU3MUECKHE BEIMYMHBI: dJIEKTPUUYCCKUN 3apsi/l,
ANEKTPUUYECKOE TI0JI€, HANPSKEHHOCTD IOJs, NOTEHIMAN, Pa3HOCTh MOTEHIINAJIOB;
Py ONHCAHWHM TPABWIHHO TPAKTOBATh (DU3UYECKUH CMBICT MCIOIb3YEMbIX
BEIIMYMH, WX O0O3HAYCHHUS W EIUHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEJIMUUHY C APYTUMH BEIIMUYNHAMU;

aHATM3UPOBATh (PU3UUECKHE TPOIECCHl M SBJICHUS, UCTONB3YySd (PU3NUYECKHE
3aKOHBI M MPUHIUNBIL: 3aKOH BceMupHOTo Tsirotenus, I, II u III 3akonsl HeroToHa,
3aKOH COXpPAHEHMsS MEXAHUYECKOW »HHEPruM, 3aKOH COXPAaHEHHUS UMIIYJIbCa,
MPUHLUI CYNEPHO3ULIUHA CHUJI, MPUHLMI PABHONPABHUS HMHEPLUHUAIBHBIX CHUCTEM
OTCUETa, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOEHHUSI BEIECTBAa, TI'a30BbIE
3aKOHBI, CBA3b CPEHEH KMHETUUYECKOW IHEPIHH TEIIOBOTO JBUXKEHHSI MOJEKYH C
a0COJIFOTHOM TemmepaTypoi, NEpBbIil 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHEHUS
ANIEKTPUYECKOrO 3apsija, 3akoH KynoHa, mpu 3TOM pas3jinyarh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKCHUE W YCIOBUS (TpaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIMITBI JEUCTBUS MAIllMH, TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOTO HCIOJIh30BAaHUS B
MOBCEIHEBHOM KU3HH;

BBITIOJTHATE JKCIIEPUMEHTBI TI0 HWCCJICAOBAHUIO (DU3WYECKUX SBICHUN H
MIPOIIECCOB C HCITOJIb30BAaHUEM IMPSAMBIX M KOCBEHHBIX W3MEPCHHH, IMPU DTOM
dbopmynupoBaTh TpoOJeMy/3agady M TUIOTE3Y Y4YEOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TNPEIJIOKEHHOTO OOOpYJOBaHHS, NPOBOIUTH OMBIT U
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh TIPSIMBIC U KOCBEHHBIC U3MEpPEHUsS (DU3UYCCKUX BEIIMYUH, TIPU
STOM BBIOMpATh ONTUMAJBHBIH CIOCOO W3MEPEHUS M HCIIOJIh30BATh W3BECTHBIC
METOJIbI OIICHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCHUMOCTH  MEXIy  (HU3UYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHpPOBaTH PE3YJITATHl TOJYYCHHOH 3aBUCHUMOCTH (DU3WYCCKUX BEIMYHMH B
BUJIE TaOJUIT U TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh TMpaBuia 0€30MacHOTrO TpyJa MpU MPOBEACHUH WCCIICOBAHUNA B
pamMKax y4eOHOTO »SKCIEpUMEHTa, Y4eOHO-MCCIEAOBATENbCKOW M TPOEKTHON
JESTENBHOCTU C MCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JIaOOPAaTOPHOIO
o0opyI0BaHuS;

pemiatb pacueTHbIe 3aJayd C SABHO 3aJaHHOM (U3HUYECKOW MOJIENbIO,
UCTIOJNB3Ys (PU3MYECKHE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3aa4H
BBIOMpPATh (HU3UYECKYI0 MOJENb, BBIACIATh (DU3NUECKUE BEIMYUHBI U (POPMYJIBI,
HEOOXOJMMBIE ISl €€ PEIICHHs, MPOBOJIUTH PAaCUeThl U OIICHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL

peniaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXACHHI C OMOpoi Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONb30BATh Opd  pelmieHud  y4eOHBIX  3a/Jad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUN
U TIPEJICTABICHUS Y4eOHON 1 HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYECHHON 13

Pa3TUYHBIX HICTOYHUKOB, KpUTHIECKH aHATM3UPOBATH MOTydaeMyto HH(OPMAITHIO;

IPUBOJUTH MIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCIKHBIX YUCHBIX-(DU3UKOB B

pa3BHUTHE HAayKH, OOBSICHEHUE TPOIECCOB OKPYKAIOMIETO MUPA, B Pa3BUTHE
TEXHUKW U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (DU3MKE B TIOBCETHEBHOW KU3HU
1St obecriedeHus: 6e30macHOCTH TP O0paIeHny ¢ TPrUOOpPaMM ¥ TEXHUIECKUMU



YCTPOUCTBAMHU, JJISI COXPAHEHHUS 3JI0POBbS U COOJIOJICHHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyHIe C BBIMNOJHEHUEM Pa3IMYHBIX COLMAIBHBIX PpOJICH,
IJIAaHUPOBaTh PpalbOTy TPYIIbI, PAlMOHAIBHO paclpelnensaTh OOSI3aHHOCTU U
IJIAHUPOBATh JACSATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJleKBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB T'PYIINBI B PEIICHHE pacCMaTPUBAEMON MPOOJIEMBI.

K xonmy oOyuenust B 11-12 ki1acce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (GU3uKu B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTHUH, B MPAKTUYECKOU NESITEIBHOCTH JIIOACH, IETOCTHOCTh U E€IUHCTBO
bu3nYecKor KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS] M3YYCHHBIX (U3UYECKUX MOJIEICH:
TOYEUHBIN AIEKTPUUYCCKHUIN 3apsil, JIyd CBETA, TOUCUHBI UCTOUYHHUK CBETA, sSJICpHAsI
MOJICJIb aTOMa, HYKJIOHHAs MOJeJb aTOMHOTO Siapa MpU PEHieHUU (U3UISCKUX
3a1ay;

pacrio3HaBaTh (Gpu3HUecKUe SBIEHUS (TPOIECChI) U OOBICHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOM (PUBHMKU: dJIEKTpUUYECKask IPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MAarHUTHOE NIEUCTBUS TOKA, B3aUMOJIECHCTBHE
MAarHuTOB, JJEKTPOMAarHUTHAs WHAYKUUS, JEHCTBHE MAarHUTHOIO TIOJSI Ha
POBOAHUK C TOKOM W JBIDKYIIMHCS 3apsif, AJIEKTPOMAarHUTHBIE KOJIeOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE pPaCIpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus U MOJSIpU3ALMS  CBETa, JTUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdext (poTodrddekT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYaTOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHas M HCKYCCTBEHHAs
PaANOAKTUBHOCTD;

ONKUCHIBATh M3yYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATrHUTHBIE,
ONTHUYECKHUE,  AJNEKTPUYECKYI0  IPOBOJMMOCTb  Pa3IUYHBIX  Cpel) WU
AIEKTPOMArHUTHBIC SIBIIEHUS (TIPOIIECCHI), HCMONB3ys (PU3NYECKHE BEITUYUHBI:
ANEKTPUYECKUI 3apsijl, CHJIa TOKA, 3JIEKTPUUYECKOE HAIpPSKEHHUE, BJIEKTPUUYECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTEHIIMATOB, JIEKTPOJABIDKYIAs Cuja, padoTa TOKa,
WHIYKIHMST MarHUTHOTO TMoJisA, cuia Amnepa, cuia JlopeHua, WHAYKTUBHOCTH
KaTYIIKW, SHEPrusi AJIEKTPUUYECKOT0 M MArHUTHOTO TOJIeH, Mepuoj M 4acTroTa
KojeOannii B KoieOaTeaTbHOM KOHTYpE, 3aps] H Cujla TOKa B MPOIECCEe
rapMOHUYECKHUX DJEKTPOMArHUTHBIX KoJieOaHUM, (OKYyCHOE paccTosiHUEe |
ONTHYECKasl CWJIA JIMH3bI, MPU OMHCAHWU MPABWIBHO TPAKTOBATh (U3UUECKUI
CMBICIT HCTIOJB3YEMBIX BEIWYUH, WX OOO3HAYCHHWS W EAUHUIIBI, YKa3bIBaTh
GopMynbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUMHY C JPYTUMH
BEJIMYMHAMU;



ONKCHIBATh M3YyYEHHbIE KBAHTOBBIE SIBJIECHUS U MPOLECCHl, HCIOJIb3Ys
(u3nyUecKre BEIUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPIHsl U UMITYJbC (POTOHA, NEPHUOJ MOTypacnaaa, SHEPrus CBA3U
aTOMHBIX SIJIEp, MPU ONHUCAHUU MPABWIBHO TPAKTOBaTh (PUBMUECKUA CMBICT
WCIIOJIb3YEMbIX BEIWYWH, WX OOO3HAYCHUS W EJUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTMMU BeJIUYMHAMM,
BBIYUCIIATH 3HAaUCHUE (DU3NUYECKOU BEJIMUNHBI,

aHAIM3UPOBATH (PU3NUYECKHE MPOLECCHl U SIBICHMS, UCHONB3Ys (pu3myeckue
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOTO U MapaJljIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMarHUTHOM
UHAYKIMH, 3aKOH TPSIMOJIMHEHHOTO paclpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJOMJICHUS CBETa, ypaBHeHHE OiWHIITeWHa 1 (porodddekTa,
3aKOH COXPAHEHHs] HHEPruHu, 3aKOH COXPaHEHHUS HMITYJIbCA, 3aKOH COXpPaHEHUS
ANEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHUsI MacCOBOTO YHUCIa, MOCTyNaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Ipu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBUS (TpaHMIbl, 00JIacTH)
IPUMEHUMOCTH;

OTpeeNATh HAIIPaBICHHE BEKTOPa MHIYKIIMU MAarHUTHOTO TOJIsI TPOBOIHUKA
C TOKOM, cuibl AMnepa u cuibl JIopeHia;

CTPOUTh U OMNHCHIBATh H300paX]KEHUE, CO3/aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCIEPUMEHTHI MO HCCICAOBAHUIO (PU3WUYECKUX SIBJICHUN U
IPOLIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUN: NIPHU 3ITOM
dbopmynupoBaTh TpoOJEMy/3aady M THUIIOTE3y Y4eOHOTro IKCIEpUMEHTA,
coOupaTh YCTaHOBKY U3 TNPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOAHUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIEC U3MEpPEHUs (PU3NYECKUX BEJIMYUH, TIPH
ATOM BBIOMpATh ONTUMAJIBHBIA CIOCOO W3MEPEHMS] M HCIOJIb30BaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJIH30BAHUEM
MpSMBIX HM3MEPEHUM: MpPU H3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCUPOBATH
PE3YNBTATHl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUJE TAOJHUIl U
rpaduKoB, IeIaTh BEIBOIBI IO pPE3yJIbTaTaM MCCIICI0OBAHMS;

co0moaTh mpaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIETOBAaHUM B
pamMKax Y4eOHOro OSKCHEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M TMPOEKTHOMN
NEATENIbHOCTU C HUCIOJIb30BAaHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000opyI0BaHNS;

pelmaTh pacueTHble 3aJayd C SBHO 33JaHHOM (PU3MYECKONM MOJIEIbIO,
UCIONb3Ys PU3NUECKHE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1auu



BBIOMpATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3MUECKUE BEIUYHMHBI U (HOPMYIIBI,
HEOOXOIMMBbIE NJIsl €€ pelIeHUs, MPOBOJUTh PAaCUEThl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BETUYUHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTMUYECKH HEMIPOTHBOPEUUBYIO
LEMOYKY PACCYXACHUI C OMOpOol Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIONB30BAaTh  MPU  pPEIIEHMHM  y4yeOHBIX  33aJad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JJI IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIL[UU
U TIpEJICTAaBICHUS YUeOHOM 1 HAYYHO-TIONYJISIPHON MH(GOPMAIINH, TTOTYyYEHHON 13

Pa3IUYHBIX UICTOYHUKOB, KpUTHUYECKH aHAIM3UPOBATH MOIYy4YaeMyIo HH(OPMAIIHUIO;

OOBSICHATH MPUHIUIBI JEHCTBUS MAallUMH, NPUOOPOB U TEXHUYECKHX

YCTPOMCTB, pa3ianyarh yCIOBUs UX O€30MaCHOr0 MCIOJIb30BAHUS B MOBCEAHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUECHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUS MO (U3MKE B TMOBCEIHEBHOW KU3HU
st obecriedyeHus: 0€30MacCHOCTH TP OOpallleHud ¢ TpUOOpaMH U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUsS 370POBbS U COOJIOAEHHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEeH Cpene;

paboTaThb B TpyHIe C BBIIOJHEHUEM PA3JIMYHBIX COLHUAJIBHBIX pOJEH,
IUIaHUPOBaTh pabOTy TIpyNIbl, palMOHAIBHO pACIpEAesaTh OOA3aHHOCTH MU
IUIAHUPOBATh JIEATENBHOCTh B HECTAHIAPTHBIX CUTYallUsAX, aJ€KBaTHO OLIEHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE paccCMaTpUBAaEMOM POOIEMBI.



TEMATHUHYECKOE IIVTIAHUPOBAHHUE 10 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uudposbie
Ne o/m P Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
bubmmoreka [JOK
11 ®u3KKa ¥ METOIbI HAYYHOTO ITO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kinevarika ° https://m.edso0.ru/7f41bf72
bubmmoreka [JOK
22 Hunamiia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aK0OHBI COXpaHECHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnuoreka LIOK
3.1 9 1
TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
32 OCHOBbI TCPMOHHAMHK1 10 1 https://m.edso0.ru/7f41bf72
3.3 ArperaTHble COCTOSIHUS BEILECTBA. 5 BH6J_IHOTeKa HOK
DazoBbIE TEPEXO/TEI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24

Paznen 4. JJIEKTPOJANHAMUKA



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

bubmmoreka [JOK

4.1 Detpocraniia 10 https://m.edsoo.ru/7f41bf72
4.2 ITocTosAHHBIN 511eKTpUYeCKni TOK. ToKH B 12 bubmorexa LIOK
pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB 11O 68

INPOT'PAMME



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

TEMATHYECKOE INIAHUPOBAHHUE 11 KJIACC

KonuuecTBo yacon DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB M TeM uugpoBbie
Ne o/m P Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nea 1. 9JIEKTPOJIUHAMUKA
11 MarunuTHoOE€ 110J1€. IIEKTPOMarHUTHAS 9 1 3 bubnuoteka [IOK
' WHIYKIIHS https://m.edsoo.ru/7f41c97¢c
Hroro mo paznery 9
Pa3nen 2. KOJIEBAHUWS 1 BOJIHbBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHhIE 8 1 bubnnoreka [IOK
' KOJIcOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 5 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onriia 12 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 25
OBHIEE KOJIMYECTBO YACOB 11O 34 4 7

ITPOI'PAMME



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

TEMATHYECKOE INIAHUPOBAHHUE 12 KJIACC

KonuuecTBo yacon DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/1esioB U TeM uugpoBbie
Ne i/ P Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
Pa3zaen 1. OCHOBBI CIEIIMAJIBHOM TEOPUHU OTHOCUTEJIBHOCTH
OCHOBHI CIIeIUaIBLHOM TEOPUN bubnuoteka [IOK
11 7 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Pa3znen 2. KBAHTOBASI ®U3UKA
2.1 DJIEeMEHTHI KBAaHTOBOI OITHKHU 5 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
2.2 Crtpoenue aroma 4 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
2.3 ATOMHOE S71pO 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 14
Paznen 3. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHU
3.1 DneMEeHTBl aCTPOHOMUM U acTPO(PU3UKH 7 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 4. OBOBHIAIOHIEE IOBTOPEHUE
4.1 Ob6o0611aro1ee MOBTOpEeHNUE 6 bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 6
OBIIEE KOJIUYECTBO YACOB IO 34 3

INPOI'PAMME



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

ﬁOYPOqHOE INJIAHUPOBAHHUE 10 KJIACC

KoanuecTBO 4acoB

Tema ypoka

)
=
<
)
5]
=
=
o
=
]
(=7
=

Bcero
KouTtposbHbie
padoThbI
padoTbI

Jara
H3y4eHus

JJIeKTPOHHBbIe UG POBBIE
o0pa3oBaTeJibHbIE pecypChl

Paznen 1. ®PUSUKA U METO/Ibl HAYYHOT'O MMO3HAHMUH (2 u)

®u3KKa H MeTOIbI HAYYHOT0 NO3HAHUS (2 4)

KapTHUHBI MUPA, B IPAKTUYECKON

JeATeIIbHOCTH JIFOJIEN

11
dusuka — Hayka o npupoe. Hayunbie bu6nuorexa [IOK
1 METOIbI TO3HAHHS OKPYXKAIOMero Mupa | 1 https://m.edsoo.ru/ff0c32e2
Ponbs 1 MecTo (pusnku B
. . bubnuoreka [JOK
2 | DOPMHPOBAHH COBPEMEHHO HAYWHOI | https://m.edsoo.ru/ff0c33e6

Pasznen 2. MEXAHUKA

Kunematuka (5 u)

2.1
MexaHU4ecKoe JBHKCHHE. bu6mmoreka IJOK
OTHOCHTETLHOCT MEXaHMYECKOTO https://m.edsoo.ru/ff0c3508
3 nBrokenus. [lepemenienue, CKOpOCTb, 1
YCKOpEHHE
PaBHOMEpHOE NIPSMONMHEHHOE bubmoreka [IOK
4 nexenne Konrpoubnas paoraNe1 | 1 1 https://m.edsoo.ru/ff0c3620
«Bxomuas
PaBHOYCKOPEHHOE bubmorexa IIOK
5 ) 1 https://m.edsoo.ru/ff0c372e
MPSIMOJTUHEHHOE JIBHYKCHUE
CBobOoaHoe majgenue. Y cKopeHue Bubmmorexa LOK
6 1 https://m.edsoo.ru/ff0c39cc
CBOOOTHOTO TTaIeHAS
KpuBonuHeiHOe IBHKEHHE. bu6morexa LIOK
7 JIBMIKEHHE MaTEPHAITBHOM TOYKH 1 https://m.edsoo.ru/ffOc3ada
O OKPYXHOCTH
2.2 | Innamuka (7 1)
ITpUHIUIT OTHOCUTEITBHOCTH Bubmmorexa LHOK
8 1 https://m.edsoo.ru/ff0c3be8
lanunes.MuepuuanbHble CUCTEMBI
orcuerta. [lepsbiit 3akoH HbroToHa
Macca tena. Cuna. [TpuHnmn bub6nuoreka LIOK
9 R p— — 1 https://m.edsoo.ru/ff0c3be8
HeroToHa st MatepuanbHOM TOUKH
Tpernii 3akon HeroToHa st bubmorexa [IOK
10 1 https://m.edsoo.ru/ff0c3be8
MaTepUATBLHBIX TOYCK
3aKoH BceMHUPHOTO Tsrorenus. Cumna butmorexa LHOK
https://m.edsoo.ru/ff0c3d00
11 TsoxecTu. [lepBas kocMudeckast 1
CKOPOCTh



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

KoauvecTBo yacoB JyekTpoHHBIE HU(POBHIE
Ne 06pa3oBaTeIbHbIE pecypPChl
Tema ypoka o e
n o =
= )
/ 4 s =
Sz £ £
n ol B E E E )
sl E gl 8 8 F
8 28 &% = &
Rl 2 a E aXds=
Paznen 1. ®PU3NKA U METOABI HAYUHOT'O TTO3HAHMUA (2 v)
11 Du3NKa ¥ METOABbI HAYYHOT0 MO3HAHMSA (2 )
®uznka — Hayka o npupone. Hayunsie bubmmorexa LIOK
1 METOIbl I03HAHKS OKpY’Katowero mupa | 1 https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (puznku B
(hopMHPOBAHUH COBPEMEHHON HAYYHOM bubmmorexa [IOK
2 pMHp P fayd 1 https://m.edsoo.ru/ff0c33e6
KapTUHBI MUpPa, B IPAKTUYICCKON
JIeATeNIbHOCTH JIFO/IEN
Paznen 2. MEXAHUKA
Kunematuka (5 u)
2.1
MexaHn4deckoe IBHKEHHE. bubnmorexa [IOK
OTHOCHTENBLHOCTh MEXAHMIECKOTO https://m.edsoo.ru/ff0c3508
3 npxenus. [lepemerienue, CKOpOCTh, 1
YCKOpEHHE
PaBHOMEpHOE NIPSMONTMHEHHOE bubmoreka [IOK
4 newkenne Kontpoabnas pagoraNe1 | 1 1 https://m.edsoo.ru/ff0c3620
«BxonHas»
PaBHOYCKOpEHHOE Bubmmorexa LOK
5 ) 1 https://m.edsoo.ru/ff0c372e
MPSMOJIMHEHHOE IBIKCHUE
CBobOoaHoe majgenue. Y cKopeHue Bubmmorexa LOK
6 1 https://m.edsoo.ru/ff0c39cc
CBOOOTHOTO TTaIeHAS
KpuBomuHeiiHOe IBHKEHHUE. bubmnuoreka LIOK
7 JIBIKEHIE MaTepHaIbHOM TOUKHI 1 https://m.edsoo.ru/ffOc3ada
10 OKPY>KHOCTH
2.2 | Innamuka (7 1)
[TpHHIMIT OTHOCUTENBHOCTH [ asmires. bu6morexa LOK
8 1 https://m.edsoo.ru/ff0c3be8
WNHepuuanbHble CUCTEMBI
orcuerta. Ilepsblit 3akoH HbroToHA
Macca Tena. Cuna. [lpunuun Bubnuoreka LJOK
9 . 1 https://m.edsoo.ru/ff0c3be8
CyTIEpIIO3HIIH CHJI. BTOpoii 3akoH
HeroToHa st MatepuanbHOM TOUKH
Tpernii 3akon HeroToHa a1st bubnuoreka LIOK
10 1 https://m.edsoo.ru/ff0c3be8
MaTepUATBLHBIX TOYCK
3aKoH BCeMHUPHOTO TsroreHus. Cuma butmorexa LHOK
https://m.edsoo.ru/ff0c3d00
11 | Tokectn. IlepBas kocMuvecKas 1
CKOPOCTh
Cwuua ynpyrocru. 3akon ['yka. Bec Tena bubuorexa [IOK
12 1 https://m.edsoo.ru/ff0c3e18



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

Cuna tpenus. KoadduumeHnt tpeHus.
Cuita colpoTHBIICHUS TIPH IBM>KEHUU

TCJIa B X KUJKOCTHU WUJIHM a3

bubaunoreka [IOK
https://m.edsoo.ru/ff0c3f76

14

IToctynarenbHOE 1 BpaliaTebHOE
JIBUKCHUE a0COIIOTHO TBEPJIOTO TEJa.
MowmenT cuibl. 111e4o cuibl.

Y ciioBUsI paBHOBECHS TBEPAOTO TENa

bubmaunoreka LIOK
https://m.edsoo.ru/ff0c41a6

2.3

3aKoHbI coxpaHeHus B MexaHuke (6 1)

15

NMnynsc MaTepuaabHON TOUKH,
CUCTEMBI MATEPUAJIbHBIX TOYEK.
Nmmynbe cuitbl. 3aKOH COXpaHEHUS
HAMITyJbCa. PEaKTUBHOE IBUIKEHUE

bubmaunoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MOIIHOCTD CHITBI.
Kuneruueckast sHeprus
MaTepHranbHOi Touku. Teopema 06

M3MEHCHNN KMHETHUUECCKOMN OHCPrun

bub6mmoreka IJOK
https://m.edsoo.ru/ff0c4502

17

IToreHunanbHasg SHEPTUsl.
[TorennmanpHas SHEPTHUS YIIPYTO
neOopMHPOBAaHHOHN MPY>KUHBI
[lorennmanpHast SHEPTHS TENA
BOJTM3H TTOBEPXHOCTH 3EMITH

bub6mmoreka IJOK
https://m.edsoo.ru/ff0c461a

18

IloTeHIMaIbHEIC U
HeNoTeHIMaJIbHbIE CUibl. CBA3b
paboTHI HEMOTEHITHATLHBIX CHII C
H3MEHCHUEM MEXaHWYCCKOM
SHEPTHUH CHCTEMBI TeNI. 3aKOH
COXpaHEHUSI MEXaHUYECKOU
SHEPTHH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas padora Nel
«HccnemoBanue cBsI3u pPabOTHI CHITBI
C U3MCHEHHEM MEXaHUIECKOH
SHEPTHH TeNa Ha TIpuUMepe
pacTsDKEHUST pE3UHOBOT O KIYTa»

20

KonTtposbnas padora Ne 2
o teme «Knaemaruka. JlnHaMuka.
3aKOHBI COXpaHEHHS B MEXaHUKE)

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

Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMMUKA (24 1)

3.1| OcHOBBI MOJIEKY/IAPHO-KMHETHYecKOil Teopun (94)
OCHOBHBIE ITOJI0KEHM ST MOJIEKYJISPHO- bubmorexa [IOK
21 | kuHETHYeCKOi Teopur. bpoyHOBCKOE https://m.edsoo.ru/ff0c4dc2
npkenne. Juddysus
Xapakrep IBHKECHUS U
22

B3aHMOILeﬁCTBHH qacTull BEIICCTBA.
MO,Z[CJ'II/I CTpOCHU: I'a30B, )KPI,[[KOCTGﬁ u
TBCPABIX TCII



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Macca MOJICKYIIL. KonuuectBo BemecTna.

VY aenbHas TEMI0TAa MIIABJICHHS.
CyOnumarst

23 1
[Toctosinnas ABoraapo
TemnoBoe paBHoBecue. Temneparypa u
ee uzmepenue. [lkana temnepatyp 1
24 Lenbcus
25 W neanpubiii ra3 B MKT. OcHoBHOE 1 Bu6mmoreka [JOK
ypaBHenne MKT https://m.edsoo.ru/ffoc4fde
IAGcotoTHas TeMIepaTypa Kak Mepa
26 CpelHENd KMHETUYECKOM YHEPTUU 1 buGmmorexa LIOK
TIBHDKCHHSI MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kamneiipona
27 3axon JlanbToHa. [a30BbIE 3aKOHBI 1
3.2 |OcuHoBbl Tepmonunamuku (10 u)
Bayrpennss sHeprus
TepMOI[I/IHaMI/I‘IeCKOI‘/’I CHUCTEMBI 1N
crocoObI ee u3MeHeHus. KonuaectBo bubnuoreka IJOK
TEIIOTH U pabora. BHyTpeHH s 1 https://m.edsoo.ru/ff0c5952
30 SHEpTHs OJHOATOMHOTO HJIEATLHOTO
rasa
31 Buns! Termonepenaun 1 bub6mmoreka IJOK
https://m.edsoo.ru/ff0c5¢c36
Y nenbHas TEIIOEMKOCTh BEIIECTBA. bubmoreka [IOK

32 KonuuecTBO TEMIOTH IPH 1 https://m.edsoo.ru/ff0c5¢c36
TerTonepenayde. AauadaTHBIN Mporiece

33 [epBbIii 3aKOH TEPMOAUHAMUKH U €T0 1 bubnuoreka I[TOK
MIPUMEHEHHE K U30IPoIieccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTtnMocTh IIpoIieccoB B 1 bubmmoreka [IOK
mpupoze. Bropoii 3akon https://m.edsoo.ru/ff0c6230
TEPMOJJUHAMUKHI

35 punmmn aeiicreus u KI1 TemioBoi 1 bubmmoreka [IOK
MalIHBI https://m.edsoo.ru/ff0c600a

36 Huka Kapuo u ero KIT/] 1

37 DKOJIOrMIeCKHE IPOOTEMBI 1
TEMJI03HEPTETHKU

38 O6o06marommmii ypok « MonekymnspHast 1 bubmmoreka [JOK
¢busrka. OCHOBBI TEPMOAUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtpoabnas padora Ne 3 o Teme bubmmoreka [JOK

39 «Mornexynsipras hpusrka. OCHOBBI 1 1 https://m.edsoo.ru/ff0c6a50
TEPMOINHAMUKI

3.3 ArperaTHbie cocTosinus Beuiecrsa. dasonbie mepexoani (5 u)

40 [TapooGpa3oBanue 1 KOHAECHCAIHSI. 1 Bu6mmoreka [TOK
Hcnapenne u kunexne https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTENbHAS

41 BIIAXKHOCTH BO3yXa. Haceimennsrit map | 1 Bubmuorexa [IOK

https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrammueckue u

42 amopHble Tena. AHu30Tponus ceoifcts | 1 butmmorexa LIOK
KpHucTawioB. XXuaKue KpUcTasbl.

COBpEMeHHBIe MATePUATEI https://m.edsoo.ru/ff0c65f0
[InaBneHne U KPUCTAILTA3AIIHS.
43 bubmnoreka [IOK

https://m.edsoo.ru/ff0c6708
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44 YpaBHeHHE TEMI0BOro 6ananca 1 bu6nuorexa LIOK
https://m.edsoo.ru/ff0c6820
Pazaen 4. 9JIEKTPOIUHAMMKA (22 u)
41 Aaexrpocratuka (10 u)
OnexTpuzanus Ten. INeKTpUIecKuit bubmmoreka LIOK
45 3apsa. [IBa BUaA 3JEKTPUISCKUX 1 https://m.edsoo.ru/ffOc6bcc
3apsioB
ITpoBOHUKY, TUIAEKTPUKH U bubmoreka [IOK

46 [0y IPOBOHHKL. 3aKOH COXPAHEHMs 1 https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOro 3apsijia
BzaumoneiicTBue 3aps10B. 3aKoH buomorexa [IOK

a7 x T . . 1 https://m.edsoo.ru/ff0c6ced

yiioHa. TOUeUHBIH JIEKTPUYECKUI
3aps
HanpspkeHHOCTB 3JIEKTPUYECKOTOIIOJIS.
ITpunimn cyneprno3uuu bubmorexa [IOK

48 | snexrpuueckux noneit. Jnmmm 1 https://m.edsoo.ru/ffOc6df2
HaIPSAKEHHOCTH
Pa6oTa CHII 271eKTPOCTATHYECKOTO bubimorexka LIOK

49 | nons. Morennuain. PazHocTs 1 https://m.edsoo.ru/ff0c6f00
TTOTCHITHAJIOB
IIpoBOHUKY U AUDIIEKTPUKHU B bubnuoreka [IOK

50 | snektpocratideckom mone. 1 https://m.edsoo.ru/ff0c7018
JmaitekTprdeckast MpoOHNUIIAEMOCTh
bubmmoreka LJOK
51 OnexTpoeMKocTh. KormencaTop 1 https://m.eds00.ru/ff0c7126
DIEKTPOEMKOCTb TTIOCKOTO bubmmoreka [IOK
52 | koHmeHcaTopa. DHeprus sapsokeHHoro | 1 https://m.edsoo.ru/ff0c72c0
KOHJICHCaTOpa
JlaGopaTopHas padora Ne 2
53 "N3mepeHue 21eKTpOEeMKOCTH 1 1
KOHJeHcaTopa"
[IpuHUuMDI IeicTBUS U NpUMEHEHUE
KOH/ICHCATOPOB, KOTMPOBAIEHOTO
54 | anmapara, CTpYHHOTO IPHHTEpA. 1
DNeKTpOoCTaTUYECKasl 3alUTa.
3a3eMJIeHHE IEeKTPONpHOOpOB
4.2  [IlocTosiHHBII 1eKTpuiecKuii TOK. Toxku Bpazau4unbIx cpeaax (12 1)
DNEKTPUUECKHUI TOK, YCIIOBUS €TI0 1
cyuiectBoBaHUs. [10CTOSIHHBIN TOK.
55 Cuna toka. Hampsokenue.
Conporusnenue. 3akod Oma amst
y4JacTKa Ienu
[TocnenoBaTensHOE, TapaUIEbHOE, 1
CMEIIaHHOE COCTUHEHHE POBOHUKOB.

56 JlaGopaTopuas paGora Ne 3 1 bubsuorexa [IOK
«M3y4yeHne cMEeIaHHOT O COSMHEHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY

S7 Pabora 1 MOIITHOCTH AJIEKTPUYECKOTO 1 bubmnoreka LIOK
Toka. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
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3axoH Oma 115 MOTHOH (3aMKHYTO# )
anekTpuueckoi nenu. Koporkoe

58 | sambikanue. JlaGopatopnas padora | 1 Bubmmorexa LIOK
Ne 4«Uzmepenne D/1C ncrounmka Toka https://m.edsoo.ru/ff0c7ae0
1 €ro BHYTPCHHET'O COIPOTHUBJICHHU A
OneKxTpoHHas IPOBOAUMOCTH TBEPIBIX

59 METaJIJIOB. 3aBHCUMOCTh 1
CONPOTUBJICHUS] METAJLJIOB OT
TemrepaTypbl. CBEpXIIPOBOIUMOCTb

60 DNeKTpUYecKuil TOK B BAKyyMe. 1
CBoiicTBa MIEKTPOHHBIX ITyYKOB
[TonympoBogHUKH, UX COOCTBEHHAS U

61 npuMecHas ipoBoauMocTs. CBoiicTBa | 1 bubnuoreka I[JOK
p—n-miepexoma. ITomymmpoBOTHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOpHI

62 DNEKTPUIECKHUI TOK B pACTBOPAX U 1 bubnuoreka [JOK
paciiaBax dJIeKTPOIUTOB. https://m.edsoo.ru/ff0c82ba
DeKkTpoNnuTHYECKAas! TUCCOIHAITHSL.
OnexTponm3
DNEKTPUIECKHIl TOK B Ta3ax.

63 CaMOCTOSTENBHBIN 1 1 bubmnorexa [JOK
HECaMOCTOSATENBHEIN pa3psa. MomHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKTpUYecKre MPUOOPsI U

64 YCTPOMCTBA U UX MPAKTHIECKOE 1 bu6mmoreka [JOK
npuMenenue. [IpaBuia TEXHUKH https://m.edsoo.ru/ffOc86fc
0e3omacHOCTH

65 O0o00maroHii YpoK 1 bubnuoreka [JOK
«QNEKTPOTUHAMHU KA https://m.edsoo.ru/ffOc88be
Koutpoabnasi pa6ora Ne 4 1o treme

66 «Qnexrpocraruka. IToCTOSHHBIH 1 bubmoreka [JOK
SJIEKTpUIECKHii TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IHYHBIX Cpeax»

67 PezepBubIii ypok. KonTposbHas 1 bubmmoreka [IOK
paboTa o Teme "DieKTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHbIit ypok. O6006matommii ypok | 1 bubmmoreka [JOK
no Temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10O 68
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IHOYPOYHOE IINTAHUPOBAHME 11 KJIACC

KosnuecTBO 4acoB

JJIeKTPOHHBbIe UG pPOBBIE

Ne o0pa3oBaTeJibHbIEC Pecypchl
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1. QJIEKTPOJINHAMMKA (22 u)
1.1 MarHuTHOe moJie. DjIeKTpoMarHuTHas nHaykuus (9 u)
TlocTostHHBIE MAaTHUTHI U KX 1 bu6muorexa LIOK
1 B3aMMOJICHCTBHE. 1 https://m.edsoo.ru/ff0c9778
MarnuTHoOe 1osie. Bekrop MarHuTHOMN bubmmorexa LIOK
WHTYKIHH. https://m.edsoo.ru/ff0c9778
JInHMM MarHUTHOM MHYKIUU bubmnorexa IIOK
Kontpoabnas padora Ne 1 «Bxogras» https://m.edsoo.ru/ff0c9778
2 MarsauTHOE MoJjIe MPOBOIHUKA C bubmorexa ITOK
TOKOM. 1 1 https://m.edsoo.ru/ff0co8fe
OneIT Dpcrena. bubmmoreka IJOK
BsauMoielicTBHE TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM bubmoreka [IOK
JlaGopaTopHast paora Ne 1 https://m.edsoo.ru/ff0c98fe
«3ydeHre MarHuTHOTO TIOJISI KaTyIITKU Bu6mmorexka [{OK
C TOKOM https://m.edsoo.ru/ff0c98fe
JletficTBe MAarHUTHOTO TIOJIS Ha 1 bu6mmoreka IJOK
3 MIPOBOAHUK C TOKOM https://m.edsoo.ru/ff0c9ac0
Cuna Ammepa. bubmmoreka LJOK
JTaGopaTtopnas paGora Ne 2 https://m.edsoo.ru/ff0c9ac0
«ccnenoBanue aeiicTBUS HOCTOSHHOTO bubmorexa IIOK
MArHHTA HA PAMKY C TOKOM» https://m.edsoo.ru/ff0c9ac0
4 JleticTBHe MarHUTHOTO ITOJIS Ha bu6mmoreka IJOK
JBHKYILYIOCS 3aPSUKEHHYIO YaCTHUILY. 1 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ota crsl bubmnuoreka LIOK
Jloperria https://m.edsoo.ru/ff0c9df4
OJNeKTpoMarHuTHas MHAyKus. [loTok bubmnuoreka LIOK
5 BEKTOpa MarHUTHON HHAYKIHH. DJC 1 1 https://m.edsoo.ru/ff0cal50
WHIYKUUU. 3aKOH 3JIEKTPOMarHUTHOU
uHaykuun Papajnes
JlaGopaTopHas padoraNe 3
«HccnenoBanue BICHAS
AJIEKTPOMArHUTHON WHITYKITUYD
NHyKTUBHOCTB. SIBIIeHUE bubmnuoreka LIOK
6 camonuykunn. DJIC camonsaykuy. | 1 https://m.edsoo.ru/ff0ca600
DHEprust MAarHUTHOT'O TIOJISt KaTYILIKH C bubsmorexa [IOK
TOKOM. DJIEKTPOMATHHUTHOE 0T https://m.edsoo.ru/ff0ca600
7 TexHudeckne ycTponucTBa U UX 1
MPUMEHEHHE: TIOCTOSTHHBIE MaTHUTHI,
AJIEKTPOMArHUTHI, AIEKTPOIBUTATEIb,
YCKOPHUTEINHU 3JIEMEHTAPHBIX YaCTHII,
VHIYKIIMOHHAS TIeYh
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8 O06o0maromnumii ypok « MarHuTHoe mojie. 1 bubmuoreka [JOK
DIIEKTPOMArHUTHAS WHIYKLIASD https://m.edsoo.ru/ffOcab82
Kontpoannas padora Ne 2 o Teme
«MarHutHoe nose. JIEeKTPOMarHuTHas 1 1 bubsmorexa IIOK

9 WHIYKITUSD https://m.edsoo.ru/ffOcad58

Pa3nen 2. KOJIEBAHUS U BOJIHBI (25 4)

2.1  MexaHn4yecKkue H 3JIeKTPOMArHUTHbIE KoJieGanus (8 u)

CBOGOIHBIE MEXaHUYECKUE KONEeOaHMUs. buGmmorexa LIOK
apMoHHnUeckue KoJjie0aHu4. https://m.edsoo.ru/ffOcaf06

10 'YpaBHEHUE TapMOHUYECKUX 1 bubmoreka [IOK
kone6auuii. [IpeBpalieHne SHEprun https://m.edsoo.ru/ff0caf06
JlabopaTtopHas padota Ne 4
«MccnenoBanne 3aBUCHMOCTH TIEPHO/IA

11 MaJbIX KOIeOaHul Tpy3a Ha HUTH OT 1
JUTMHBI HATH U MACCHI TPY3a»

12 KonebarensHbliit KoHTYp. CBOOOIHBIE 1 bubmoreka [JOK
DIICKTPOMArHUTHEIC KOJICOaHNs B https://m.edsoo.ru/ff0cb820
MJeaTbHOM KolleOaTellbHOM KOHTYPE. Bu6nmoreka IOK
AHAJIOTHsI MEHKJLY MEXAHHIECKHMH 1 https://m.edsoo.ru/ff0ch820
AIIEKTPOMArHUTHBIMHU KOJIEOAHUSIMH BuGnnorexa LIOK
@opwmysia Tomcona. https://m.edsoo.ru/ffOch9c4
3aKOH COXpaHEHHS YHEPTHH B bubmoreka [IOK

13 HealbHOM KOlleOaTelbHOM KOHTYpe 1 https://m.edsoo.ru/ffOch9c4
IIpencrapieHue o 3aTyXarolx
KoeOaHusIX. BeIHYXIEHHBIC bubmoreka [IOK
MexXaHHYecKue Konmebanus. PezoHaHc. https://m.edsoo.ru/ff0cbb86
BbIHYXIeHHBIC 3JIEKTPOMArHUTHBIC
KoebaHus
[lepemennsrii TOK. CHHYCOMIATHHBIN 1 bubmmorexa JOK

14 mepemMeHHbII TOK. https://m.edsoo.ru/ffOchd34
MOIIHOCTE ITEPEMEHHOTO TOKA. Bu6nuorexa [{OK

https://m.edsoo.ru/ff0cbd34

15 AMIUTATYTHOE U AEHCTBYIOIIEE 1 bubmmoreka LIOK
3HaYeHUE CHUIIBI TOKA U HATIPSKEHIIS https://m.edsoo.ru/ffOcbd34

16 Tpancdopmarop. 1
IIpousBoxacTBo, nepenaya u
MOTPEOJICHHUE AIEKTPUIECKOM SHEPTHH

17 Y CTpOICTBO U TPAKTHIECKOE 1 bubmmoreka [JOK
MIPUMEHECHHUE ITIEKTPHYECKOTO 3BOHKA, https://m.edsoo.ru/ff0cc324
reHepaTopa MepeMEeHHOro TOKa,

ITHHUHN SJIeKTporiepeaay
DKOJIIOTHYeCKUe PUCKHU TPH
MPOU3BOJICTBE JICKTPOIHEPTHH.

KynbeTypa ucnonb3oBaHus
3JIEKTPOIHEPTHH B MIOBCEIHEBHON
KHU3HU

2.2 MexaHu4ecKHe U YIeKTPOMArHuTHbIie BOJIHBI (5 1)

18 MexaHn4eckHe BOIHBI, yCIOBHS 1 bubnmmorexa LJOK
pacnpoctpanenus. [leprox https://m.edsoo.ru/ff0cca54
CKopocCTh pacrpocTpaHEHUs U IJIMHA bubmuoreka I[JOK
BOJIHBL https://m.edsoo.ru/ffOcca54
[TonepeuHbie U MPOAOIBHBIE BOJTHEI

19 3Byk. CKOpOCTB 3BYKa. 1 Bbubnmmorexa LJOK
I'pomkocTs 3ByKa. Bricora ToHa. https://m.edsoo.ru/ff0cccOc
TemOp 3ByKa bubmuoreka I[JOK

https://m.edsoo.ru/ff0cccOc
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9J'IGKTp OMAar"dMTHBIC BOJIHBI, UX

bubaunoreka [IOK

20 CBOICTBA U CKOPOCTb. 1 https://m.edsoo.ru/ff0ccfe0

21 [Ikana 31eKTpOMarHUTHBIX BOJTH 1 Bbubmmoreka LJOK
[TpuHIUTIBI paHOCBA3U U https://m.edsoo.ru/ff0ccfe0
TeneBuaeHus. Pa3zBuTre cpencTs
cBs3u. Paguonokanus

22 KonTpoannas pagoraNe 3 1 Bbubmmoreka LJOK
«Komebanus 1 BOITHBI https://m.edsoo.ru/ff0cc68

2.3  Onruka (12 1)
[IpsimonuHeltHOE pacpocTpaHeHue Bbubmmoreka LJOK

23 CBETa B OJIHOPOJHOM cpejie. 1 https://m.edsoo.ru/ff0cd350
Toueunslit uCTOUHUK cBeTa. JIyu cBera bubmoreka LJOK
OtpaxxeHue cBera. 3aKOHbI OTPaKEHHUS https://m.edsoo.ru/ff0cd350
CBeTa. bubmuoreka [JOK

https://m.edsoo.ru/ff0cd4e0

[MocTpoenue bubnuoreka I[JOK

24 M300paKeHUil B IIIOCKOM 3epKaJie 1 https://m.edsoo.ru/ff0cd4e0
[Ipenomnenne cBeta bubmoreka [IOK

25 [MosnHOE BHYTpPEHHEE OTpaXKEHHE. 1 https://m.edsoo.ru/ff0cd7f6
[IpenenbHbII yrom MogTHOTO bu6mmoreka LIOK
BHYTPEHHETO OTPaKCHHUS https://m.edsoo.ru/ffOcd7f6

26 JlaGopaTopHas pagoTa Ne 5 1 bubnuoreka I[JOK
«M3mepeHue rokas3aress https://m.edsoo.ru/ff0cd67a
MIPETOMJICHHS CTEKIIa»

27 Jlunssel [TocTpoeHre H300paKeHHH B 1 bu6mmoreka [JOK
JIHH3E. https://m.edsoo.ru/ffOcddle
®dopmyIia TOHKOH JTUH3BL. Y BETHYCHNEC bubmmoreka [IOK
JIUH3BI https://m.edsoo.ru/ffOcddle
JlaGopaTopHas padora Ne 6

28 «MccnenoBanue CBONCTB n3o0paXkeHuit | 1
B JINH3AX»
Hucnepcus cpera.

29 CroxHsbli coctaB Oemoro cera. [lger | 1
JlabopaTopHas padota Ne 7

30 «HabmroneHne AUCepCerun CBETay 1
WnTepdhepennns ceera. Audpakmms bubmmoreka [JOK

31 ceta. JludpakioHHasK perieTka 1 https://m.edsoo.ru/ff0ced22
ITonepeyHoCTh CBETOBBIX BOJIH. bubmmoreka [JOK

32-33 | [lonspuzanus cBera 2 https://m.edsoo.ru/ff0cf02e
OnTrdaeckne TpruOOpsl U YCTPOICTBA U
YCIIOBHSI MX 0€30I1aCHOT0 TPUMEHEHHS
KonTtpoasnas padora Ne 4

34 «Onrtuka» 1

OBLIEE KOJIMYECTBO YACOBIIO
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Pa3znen 1. OCHOBBI CHE].[I/IAJIBHOﬂ TEOPUU OTHOCHUTEJBHOCTH (7 u)

1.1  |OcHOBBI CIENHATLHOI TEOPHH OTHOCUTETLHOCTH (7 1)

1 ['panutisr mpuMeHNMOCTH bubmoreka [JOK
KJTACCUYECKON MEXaHUKH 1 https://m.edsoo.ru/ff0cf862
IToctynatel cienuanbHOM bubnuoreka I[JOK
TEOPHH OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cf862

2 OTHOCHUTENEHOCTh OJJHOBPEMEHHOCTH. bubaunoreka [IOK
KounTposbHasi padora «BxogHas» 1 https://m.edsoo.ru/ff0cfa42

3 3amMemieHre BpeMEHH! B COKpaIeHne bubmoreka [IOK
JUIVHBI 1 https://m.edsoo.ru/ffOcfa4?2

4 OHeprus U UMITYJIbC PENITHBHCTCKON bubmmorexa LIOK
YaCTHIIBL. 1 https://m.edsoo.ru/ffOcfc68

S) CBs13b MacChl ¢ PJHEPTUEH U UMITYIIbCOM. bubmmorexa LIOK

1 https://m.edsoo.ru/ff0cfc68

6 DHeprus moKos bu6mmorexa LJOK

1 https://m.edsoo.ru/ff0cfc68

7 Koutpoabnas padora Ne 1 «OcHOBBI bubmoreka [IOK

CIIEIHAITEHON TEOPUH 1 https://m.edsoo.ru/ffOcf6f0

OTHOCHUTCIIbHOCTH))

Pazgen 2. KBAHTOBASI ®U3UKA (14 u)

2.1 DaemeHTHI KBaHTOBOI onTHKH (5 )
8 ®oronbl. Popmyna [1nanka 1 bubmmoreka LIOK
OHeprus ¥ UMIyNbC POToHA https://m.edsoo.ru/ffOcfel6
bu6mmoreka IJOK
https://m.edsoo.ru/ffOcfel6
9 OTKpBITHE U UCCIIEIOBAaHUE bubmmoreka [JOK
dorosddexra. Omsiter A. I'. Cronerosa| 1 https://m.edsoo.ru/ffOcffc4
3axoHsb! poTordpdexTa. bubmmoreka [JOK
https://m.edsoo.ru/ff0d015e
10 VYpaBHenue DiHITEHA 115 bubmmorexa [JOK
dborordderra .«KpacHas 1 https://m.edsoo.ru/ff0d015e
rpanunay horodddexra
11 Hasnenne ceera. Onbrter I1. H. bubmnorexa [IOK
JlebeneBa. XuMuueckoe neicTBHE 1 https://m.edsoo.ru/ff0d04a6
cBeta. TexHuueckue ycTpoicTBa u
MPAKTUIECKOE MPUMEHEHHE:
(horoanement, hoToAaTUNK,
COJNIHEYHAas Oarapesi, CBETOIMO
12 Pemenue 3amgau mo reMe « JIIEMEHTEHI 1 bubmnoreka [IOK
KBAHTOBOW OITHUKW» https://m.edsoo.ru/ff0d0302
KonTpoannas padora Ne 2 o reme
«DIEeMEHTHI KBAHTOBOM ONTHKI
2.2 Ctpoenue atoma (4 1)
13 Mogens atoma TomcoHa. OnbITEI bubmnoreka [IOK
Pe3epdopaa 1o paccessHUIO 0-4acTHII. 1 https://m.edsoo.ru/ff0d091a

[MnanerapHasi MOAETH aTOMa



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

14 [ocrynate! bopa 1 Bbubmmoreka LJOK
W3ny4yenue v norsiomieHue GOoTOHOB https://m.edsoo.ru/ff0dOafa
IIpH IIEPEX0/1€ AaTOMA C OJHOT'O YPOBHS Bbubmmoreka LJOK
PHEPIHHU Ha JIPYTOil. https://m.edsoo.ru/ff0dOafa
15 Buns! ciektpos bubmuoreka ITOK
1 https://m.edsoo.ru/ff0dOafa
16 BomnHoBrlie cBolicTBa yacTull. BomHbI bubaunoreka LIOK
ne bpoitns. Kopryckynsipao- 1 https://m.edsoo.ru/ff0d0ca8
BOJIHOBOM ayaym3M. CIIOHTaHHOE U bubnuoreka IJOK
BBIHYXJICHHOE U3JTyYCHHE https://m.edsoo.ru/ff0d0ca8
2.3 AtomHoe sapo (5 v)
17 OTKpBITHE PaIOAKTUBHOCTH. bubmoreka [JOK
OmeiTel Pesepdopma o onpenenenuno | 1 https://m.edsoo.ru/ff0d0fd2
COCTaBa paJIMOaKTUBHOIO U3JTyYEHUS bubnuoreka I[JOK
https://m.edsoo.ru/ff0d0fd2
18 CsoiicTBa anbda-, bera-, raMma-
U3JIYYCHUA. Bmusane PAaaOaAKTUBHOCTH 1
Ha JXUBBIC OPraHMU3Mbl
19 OTKpBITHE TPOTOHA ¥ HEUTPOHA. bu6mmoreka LIOK
H3oromnsl. Anbda-pacnal. 1 https://m.edsoo.ru/ff0d1162
ONEKTPOHHBINA U TO3UTPOHHBIN OeTa- bubmoreka [IOK
pacmaz. I'aMMa-u3aydeHn https://m.edsoo.ru/ff0d1162
20 DHEepTHsi CBSI3M HYKJIOHOB B SIZIPE. bubmoreka [IOK
Snepusie peakiuu. Snepusiii peakrop. | 1 https://m.edsoo.ru/ff0d1356
[IpoGeMbl, TIepCIIEKTHUBEI, bubmoreka [IOK
9KOJIOTMYECKHE ACTIEKTHI SIIEPHOM https://m.edsoo.ru/ff0d1356
SHEPTeTUKU
21 OneMeHTapHble YacTHIBL. OTKPBITHE bubmoreka [IOK
MO3UTPOHa. MeTonbl HabmomeHus U | 1 https://m.edsoo.ru/ff0d0e38
pETHCTpaIliN dJIEMEHTAPHBIX YaCTHIL. bubmmoreka [IOK

KpyrJblii cro1 «@yH1aMeHTaIbHbIE
B3aUMOJCHCTBUA. EMUHCTBO
(u3n4ecKoll KAPTUHBI MUPaY

https://m.edsoo.ru/ff0d0e38

Pazngen 3. JJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU (7 1)

3.1

DJieMeHThbI acTpoHOMEH U acTpodu3uku (7 1)

22

Bun 3Be3gnoro neda. Co3se3us,
SIPKUE 3BE3/Ibl, TUTAHETHI, KX BUIAUMOC 1
nemxenre. ConHeyHas cucrema

23

Comnure. ConHeuHas akTUBHOCTb. 1
Uctounuk sueprun CoNHIA U 3B€3]1

24

3B63ILI>I, X OCHOBHBIC XapaKTCPHUCTHUKU. 1
3BG3ILBI TJIaBHOH IOCJIICAOBATCIbHOCTH.
BHYTpeHHee CTPOCHUC 3BC3 1.
COBpeMeHHLIe npeacTaBJICHUS O
MPOUCXOKIACHNU U

OBOJJIIOIIMH COJ'IHI_[a " 3BE310

25

Mneunsiit [Iyts — nama [anaktuka. | 1
TTonoxxenue n neukeHre CoJHIIA B
lNanaktuke I'anaktuku. YepHsle IbIpBI
B sipax rajaKTUK

26

Bceenennas. Pazoeranue rajakTuk. . 1
Teopust bonbiioro B3peIBa.

27

PenukroBoe uznyyeHue. 1
Meraranaktuka HepemieHHbie
POo0JIEMBI ACTPOHOMUH



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

28

Kontpoannas padora Ne 3 «DneMeHTHI
ACTPOHOMHH U aCTPOPUIUKU»

Pazne

1 4. OBOBUIAIOLEE IOBTOPEHMUE (6 u)

4.1

Oo0o0maroniee nopropenue (6 4)

28

O600matomuii ypok. Ponb dusuku n
ACTPOHOMHMH B SKOHOMHUECKOM,
TEXHOJIOTUYECKOM, COITUAJIBHON U
ATUYECKOM chepax AeITeIbHOCTH
YyeroBeKa

29

O06o6maronumii ypok. Ponb u Mecto
(U3HKN U aCTPOHOMHH B COBPEMEHHOI
Hay4HOM KapTHUHE MHUpa

30

O6o06matomuii ypok. Pons puzmueckoit
TEOpuu B POPMUPOBAHUI
MpeCTaBIeHuH o puzndeckon
KapTUHE MHpPa

31

O6o0mmatommii ypok. Mecto
(hr3rueckoi KapTUHBI MHpa B 00IIIEM
psTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJICTABIICHUH O TIPUPOJIE

32

Pe3epBHbIN ypok. MarHuTHoe nosie.
OJeKTpOMarHuTHas! HHIYKIHS

33

PezepHBIA ypok. Ontrka. OCHOBEI
CHeHaTbHONW TEOPUH OTHOCHUTEIBHOCTH

34

Pesepubiii ypok. KBanToBas ¢pusuka.

bub6mmoreka IJOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOI'PAMME

34



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

10 knacc

1. Mskumes I'.5l. ®usuka : Monekynsapraas ¢usuka. Tepmoaumaamuka. 10 KiI.
VYriny6neHHslit ypoBens : yueOuuk / I'.5. Mskues, A.3. CuHAKOB. — 5-¢ U3,
crepeotut. — M. : JIpoda, 2017

2. Msxwumes, I'.51. ®usuka : Onekrpoauaamuka. 10-11 k1. YrioyOiieHHbIN ypOBEHB
. Y4eOHHK
[ T'.5. Msikumes, A.3. CuuskoB. — 5-¢ u3j., crepeotut. — M. : Jlpoda, 2017

3. CoOopnuk 3amad o ¢uzuke: st 10 — 11 k1. 06meo6pa3zoBaTeabHBIX
yupexaenuit /aBT. A.Il. PeimkeBud. — M.: lpoda.

4. T'pomuesa O. U. Coopnuk 3anay no ¢pusuke. 10-11 knacc. U3a. Dx3amen

11 kaacc

5. Mixkues, I'.5l. ®usuka : Konebanus u Bonnbl. 10-11 k1. YrayOneHHbIM
ypoBeHb : yueOuuk / I'.5l. Msikuies, A.3. CHHAKOB. — 5-€ U3/1., CTEPEOTHII. —
M. : Ipocda, 2017

6. Mskumres, I'.5l. ®usnka : Ontuka. KBantoBas ¢gusuka. 10-11 k.
VYryOneHHbIH ypOBEHb
. yaeonuk / I'.5l. Makuues, A.3. CHHSIKOB. — 5-¢ u311., cTepeoTuin. — M. :
Hpoda, 2017

7. Coopnuk 3amay no ¢pusuke: st 10 — 11 k1. o6meoOpa3oBaTeIbHBIX
yupexaenuit /aBT. A.Il. PermkeBuu. — M.: JIpoda.

8. I'pommeBa O. M. Coopnuk 3amay no ¢pusuke. 10-11 xnacc. M3n. Dx3amen

MATEPHAJIBI VIS YUUTEJIA

10 kaacc
1. Bbamam A.W. 3amaum no pusuke u Meto bl ux pemrerus. M.: [Ipocsemienue,
1983.

2. Coopnuk 3amay no ¢pusuke: Qs 10 — 11 k1. o6meoOpa3zoBaTeIbHBIX
yupexxaenuii /aBT. A.Il. PeimkeBuu. — M.: Ipoda.

3. Coopnuk 3amay no ¢pusmke: Qs 10 — 11 k1. o6meoOpa3zoBaTeIbHBIX

yupexxaenuii /coct. I.H.Ctenanosa. — M.: [IpocBermienue.

I'pomiieBa O. U. Coopuuk 3amau no ¢pusuke. 10-11 kmace. U3a. Dx3amen.

Byreipckuii I'. A., Caypos 0. A. DxcriepuMeHTalIbHbIE 33a4H 110 (PU3HKeE.

10—11 kn. M.: IIpocserenue.

6. Koposun B.A., Jlemunosa M.}O. MeTtoauueckuil cipaBOYHUK y4UTEIs
¢uzuku. — M.: MHemMo3uHa.

7. OrleHka KayecTBa MOJArOTOBKU BBIITYCKHUKOB CpeiHel (ITOTHOM ) TKOJIBI IO
¢uzuke. — M.: [Ipoda.

8. ®wusuka. Tectel. 10 — 11 xiacesl: YuebHo-MeToanueckoe nocodue /H.K.
I'mageimesa, .U, Hypmunckuii, A.W. Hypmunckuii u ap. — M.: [Ipoda.

ok

11 kaace
1. bakanwuna, JI. I1. u gp. C60opHuk 3a1au o ¢pusuke: s 10-11 k1. ¢ yray6.
u3y4. GU3UKU



1

0.

/[ J1. T1. bakanuna, B. E. Benonyukun, C. M. Ko3sen; [Tox pea. C. M. Koseria.
-3-e u3n., nepepad. u gom. - M.: [Ipoceemenue, 2001. - 264 c.

Msikuies, I'. ., Cunsikos, A. 3. ®usuka: InexrpoauHamuka. 10-11 k.
VYueb. i yriryOiaeHHOTO U3y4eHus: GU3UKU. - 3-€ U31., CTEPEOTHIL. - M.:
Hpoda, 2018.-480c.

Mskumes, I'. 5., Cunsikos, A. 3. ®usuka: Ontuka. KBantoBas pusuka. 11
KI1.: Yuel.u1st yriyOJIeHHOTO U3ydeHusl QU3HKH. - 3-€ U3/1., CTEPEOTHIL. - M.:
Hpoda, 2018. - 463c.

Mskumies, I'. f1., Cunsikos, A. 3. ®usuka: Komebanus u BoaHbl. 11 KIL.:
VYueb. i yriryOJaeHHOTO u3ydeHus PU3HKH. - 3-€ U31., CTEPEOTHIL - M.:
Hpoda, 2018. - 288c.

PrivMreBuy, A. I1. @usuka. 3agaunuk. 10-11 xi1.: ITocoOue mis
obmeoOpaszoBar. y4ue0, 3aBefcHH. - 4-¢ U3, crepeotnr. - M.: JIpoda, 2007.
- 208c.

AsnieeBa, A. B. Metoanueckre peKOMEH/IAIMH 110 UCTIONH30BaHUIO YICOHHKOB
no ¢umsuke nox penakmueit . . MskumeBa «Mexanuka. 10 kmaccy,
«Monexymnspraas ¢usuka. Tepmogunamuka. 10 xmace», «IIeKTpoAMHAMUKA.
10-11 xmacce», «Ontuka. KBanToBas ¢umsmka. 11 ximacc» mpm HM3ydeHUH
¢uzuku Ha npodunsHOM ypoBHE. - M.: JIpoda, 2005. - 27c.

KaGapnun, O. @. Engunblii rocynapcTBEHHBIH OJK3aMeH 10 (U3HKe:
TEOPETHUYECKUE MAaTepuaibl W TMPAKTHYECKUE 3aJaHUSA IS TOJITOTOBKH K
sk3ameny. - M.: ACT: Tpansutknura, 2020. - 350c.

Kupuk JI. A. CamocTosTenbHbIE U KOHTPOJIbHBIC PA0OTHI MO (DU3HUKE.
PaznoypoBHeBbIe quaakTudeckue Mmarepuaisl. 11 kmace. OnTuka. - M.:
Nnekca, XappkoB: ['umnHazus, 2005.

- 98c.

Kupux JI. A. CamocrosiTelbHbIE W KOHTPOJIbHBIE PAOOTHI 1O (HU3HKE.
PasnoypoBHeBbIe muaakTHUYecKue Marepuaibl. 11 kmacc. ATomMHas ¢u3nka.
®dusuka aToMHOTO sanpa. - M.: Nnekca, XappkoB: ['umuazus, 1999. - 105c¢.
Ou3nyecKkuil MPaKTUKYM JUIsl KJIACCOB C YINyOJEHHBIM H3y4eHUEM (PU3MKU:
Hunaxt. marepuan: 9-11 i/ K). U. uk, O. ®. Kabapaun, B. A. OpinoB u
ap.; ox pen. YO. U. Jluka, O. ®@. Kabapnuna. - M.: IIpocBemenue, 1993. -
208c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETU UHTEPHET

10-11 kiaacenl
1.
2.

3.

o

R©oo~No

0.

OopazoBarenbuslii pecypce «IIpocras pusukay https://easy-physic.ru/
[Monuerii onmaita kype o ¢usuke EI'D https://ege-
study.ru/ru/ege/materialy/fizika/

Marepwuansl a1 moarotoBku k EI'D no ¢usuke http://sverh-
zadacha.ucoz.ru/index/0-20

Pemry EI'D https://phys-ege.sdamgia.ru/

OHJIalH-TeCTHI 1o pu3uKe https://www.examen.ru/add/tests/testyi-po-fizike-
1171

Tects mo pusuke oxdopn https:/foxford.ru/catalog/trainings/fizika
Tpenaxep Cmaprt https://smart.getaclass.ru/

®duzuka - 0 pu3NUecKUX SBICHUSAX M 3aKOHAX pupo sl http://fizmat.by/kursy
Hasurarop camocrositenbHo# nmoarotosku k EI'D http://os.fipi.ru/tasks/3/a
IMopran o ¢wusuke EasyFizika.ru - pemenus 3agad u  TEOpHs MO



https://easy-physic.ru/
https://ege-study.ru/ru/ege/materialy/fizika/
https://ege-study.ru/ru/ege/materialy/fizika/
http://sverh-zadacha.ucoz.ru/index/0-20
http://sverh-zadacha.ucoz.ru/index/0-20
https://phys-ege.sdamgia.ru/
https://www.examen.ru/add/tests/testyi-po-fizike-1171/
https://www.examen.ru/add/tests/testyi-po-fizike-1171/
https://foxford.ru/catalog/trainings/fizika
https://smart.getaclass.ru/
http://fizmat.by/kursy
http://os.fipi.ru/tasks/3/a

11.

12.
13.
14.
15.
16.
17.
18.

19.

20.
21.

22.
23.
24,

25.

¢dusuke https://easyfizika.ru/

®dwusmKa: BUpPTyaJbHbIE Ja00paTOpPHBIE PAOOTHI
http://seninvg07.narod.ru/004_fiz_lab.htm

®uszen.py http://mwww.physel.ru/

StudyPort - o6pa3oBarenbHbIii caitt http://studyport.ru/

CapaToBCKHE TOPOJICKUE OJTMMITHA IBI TI0 u3uke hitp://sarphys.narod.ru/
Knacc’nast ¢pusuka http://class-fizika.spb.ru/

yunM Gu3mKy - ['naBHas crpanuna http://eak-fisika.ucoz.com/

dusuka | KoHCIeKThI yaeOHukoB http://phscs.ru/

FizPortal | ®u3mueckuii mopTai Ajsi IIKOJEHUKOB aOUTYPHEHTOB
OJIMMITHATHUKOB TECTUPOBAHUE U MOJrOTOBKA K erd 1t http://fizportal.ru/
3amgaun o ¢usuke | Perenue pusmueckux 3amau http://zadachi-po-
fizike.electrichelp.ru/

Kypnan «KBant» http://kvant.ras.ru/

3aKoH 371eKTpoMarHuTHoU nuaykuuu. Kypcesl o ¢pusuke
http://fizmat.by/kursy/jelektromagnt/jelmagn_indukcija

dusuka u sHepreTuka hitp://znakkadestva.ru/prezentacii/fizika-i-energetika/
Ownaiin-yueonuk ®okchopn https://foxford.ru/wiki/fizika

AFPortal.ru ®u3uka B mkoe. 3amauu o PU3MKe pemaroT 371eCh!
https://www.afportal.ru/

®usuka ¢ Hyns — [lkonsHas nporpamma (7-11 kiaccsr) https://www.test-
uz.ru/video_online.php?cat=fiz_7-11

26. ®usuka: Tectsl Ha ypokax http://seninvg07.narod.ru/004_fiz_tst.htm

27. SInepuas pusuka B uaTepHETe hitp://nuclphys.sinp.msu.ru/
28. KontpounsHasie padoThl. 11 kimacc https://studfiles.net/preview/2837723/
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