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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHErO OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeslbHON Hporpammsl, mnpeactaBieHHbXx B OI'OC
COQO, a Ttakxke ¢ yudérom ¢enepalbHONM paldodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3aIusax Pocculickon denepauun, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (POPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOydaromuxcs 10-11 kmaccoB rmipu
oOyuyeHuu ux ¢Gu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM M METalpeIMETHBIM pe3yJibTaTam
oOy4eHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh peaju3alllh MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Yy4eOHBIMH mpeameTramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3y4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHUSI Kypca (U3HUKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma  kypca ¢usuka pazpaboraHa C  y4eTOM  [POTrpaMMBI
BocriuTanusi MAQOY «lllkona Nely KI'O, coriacHo KOTOpoil y COBPEMEHHOTO
IIKOJIbHUKA  JIOJDKHBI ~ OBITb  C()OPMHUpPOBAaHBI  poccuiickue  0a30BbIE
(TpaklaHCKHE, HAlMOHAJbHbIE) HOPMBI M IIEHHOCTH, 3aKpeIJIEHHbIE B
Konctutyunu Poccuiickon @enepanum.

OTH UEHHOCTH HaxOISIT CBOE OTPaXEHHWE B COAEPKAHUHM YPOKOB IIO
paszenam Kypca, 00ecreurBaoIIeM pa3BUTHE BHICOKOHPABCTBEHHOM JIMYHOCTH,
paszensonell poCCUUCKUEe TPaAUIIMOHHBIC TyXOBHBIC IIEHHOCTH, 00JIa aoIeH
aKTyaJbHBIMA 3HAHUSMH ¥ yMEHHUSIMHU, CIIOCOOHOW peann3oBaTh CBOU
INOTEHIMAJl B YCJIOBUSAX COBPEMEHHOIO OOIeCTBa, TOTOBOM K MHUPHOMY
CO3HMJIAHUIO U 3ammuTe PouHbI.

[Iporpamma no gu3uke BKIIOYALT:

e IUJTAHUPYEMBIE PE3yJIbTAThl OCBOCHUS Kypca GU3HKU HAa 0a30BOM ypOBHE, B

TOM YHCJIE PEIMETHBIE PE3YJIbTaThI 10 TOJaM 00yUYEHUS;

e cojaepxkanue yueoHoro npeameta «dusnka» no rogam 00yUeHUS.

du3rka Kak Hayka O HamOoyiee OOIMX 3aKOHAX MPHUPOJBI, BBICTYMAasl B
KayecTBe y4eOHOIo IpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUA 00 OKpyskaroreMm mupe. IIKoapHBIN Kypc GU3UKH — CHCTEMOOOpa3yOmuii
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MMPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOIIECCOB U SIBJICHWH, H3y4YaeMbIX XHUMHUEH, OMOJIOTHEH,



dbuznueckort reorpaduedt U actpoHommueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUM  ONpeleNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, IMOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3a/JaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue QuU3MKM BHOCHUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpa OOydYaromuxcs, B (OpMHpOBaHHE YMEHUN MPUMEHSTH
HAy4YHbII METO]I MO3HAHUS [IPU BHIMOJHEHUH UMU YU€OHBIX HCCIIEIOBaHMI.

B ocHOoBy kypca ¢(usuku sl YpOBHS CpeaHero ooOiero oOpa3oBaHUs
NOJIOKEH PAJ WACH, KOTOpble MOKHO paccMaTpUBaThb Kak MPUHLUIBI €ro
OCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBJISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCeX Pa3zesioB (PU3MKHU, BKIIOUYAET Kak
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Matepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuil. Beaymum B Kypce sBisieTcs
(dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJe.

Hoes eymanumapuszayuu. EBEE peanuzanus mpeanojiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIMAaNa (DU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIECTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMYECKUMH MPOOIeMaMH.

Hoess npuknaonoti  nanpaenennocmu. Kypc ¢dusukum  mpeamnosaraet
3HAKOMCTBO C IIMPOKHM KPYIrOM TEXHHYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonocuszayuu peamusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMs, TOCBAIIEHHBIX HKOJIOTHYECKMM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHUKH M TEXHOJOTHH, a Takke OOCYXICHUS
po6JieM palMOHAIBHOTO IPUPOIOTIOIB30BAHUS U SKOJIOIMUECKOi 0e30MacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DU3MKHM Ha YpOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBISIOTCA (u3uUeckue Teopun (PopMUpPOBAHUE MPEACTABICHHUA O
CTPYKTYpE MOCTPOCHUsI PU3NYECKON TEOpUH, posid (HyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUAX O MPUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpPHM, JJIsI OMNHCAHUSI E€CTECTBEHHO-HAYYHbIX SBJICHUN U
MPOIIECCOB).

CucTeMHO-ACSITENbHOCTHBIN MOAXO0 B Kypce (DU3MKU peanusyercs Mpexie
BCEro 3a CYET OpraHM3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O00YYarouXcs.
Jns  6a3oBoro ypoBHS Kypca (U3MKH — 3TO HCIOJIB30BAHHE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M J1a0OpaToOpHBIX padoT,
KOTOpBbIE B mporpamme Mo (pusuke oObeAMHEHBI B OOIMIMI CIHUCOK YYECHUYECKHUX



MPaKTHYECKUX padoT. BrigeneHne B yka3aHHOM TepedyHe JIabopaTOpHBIX padorT,
NPOBOAUMBIX [ KOHTPOJSI W OICHKH, OCYHIECTBISETCS YYaCTHUKAMU
00pa3oBaTEILHOTO TMpoIlecca MCXOAs U3 OCOOCHHOCTEW IUIaHUPOBAHUS W
ocHalleHus kaOunera ¢u3uku. Ilpu 3ToM  oOecreuuBaeTcs OBIAICHUE
OO0y4aloOUIMMICS YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HWCCICIOBAHHUS
3aBHCUMOCTEH (PU3MYECKHX BEIMYMH W IIOCTAHOBKY OIBITOB IO MPOBEpKE
MPETIOKEHHBIX THIIOTE3.

Bonbmioe BHUMaHHME YAENSETCS PEUMICHUIO PACUETHBIX M Ka4eCTBEHHBIX
3agad. [lpu 3TOM 1151 pacu€THBIX 3a7a4d MPUOPUTETOM SIBIISIIOTCS 3aJadd C SBHO
3ajaHHON (PU3MUECKO MOJIEIIbIO, TIO3BOJISIONINE IPUMEHSTh N3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jelia Kypca, TaK M MHTETPUPYS 3HAHUS U3
pa3HbIX pasnesoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAHUSI (PU3NYECKUX SBICHUH W TPOIECCOB B OKPYKAIOMICH
KHU3HU, TpeOyromue BbIOOpa (QHU3MYECKOW MOJENU IJIs CUTYallMH MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepHalibHO-
TEXHUYECKOMY oOOecCledYeHnto y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
¢bU3UKKM Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl JOJKEH U3ydaThCsl B YCIOBUSIX
NPEeIMETHOTO KaOuHeTa (U3MKU WM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
IPEeIMETOB €CTECTBEHHO-HAY4YHOro IMUKiIa. B kabunere (U3MKU NTOIDKHO OBITH
HeoOxonuMoe JabopaTopHOe OOOpYJIOBaHME [JIsi BBINOJHEHHS] YKAa3aHHBIX B
nporpaMMme no (puU3MKe YYEHHYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIMOHHOE
obopymoBaHueE.

JleMoHCcTpanmoHHOe 00OopyaoBaHue (OPMUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH M  O00ECIIEUYMBAET IMOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMA IS
UCCIICIOBAHUS  W3y4YaeMbIX SIBJICHHUH M  TPOLECCOB, OMIHMPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHU.

JlabopatopHoe o0OOpyaOBaHUE [JIi YYCHHUYECKHUX MPAKTUUYECKUX padoT
dbopmMupyetcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBAETCA B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmuxcs. TeMaTH4ecKue KOMIUICKTHI
1a60paTOPHOTO O00OPYAOBAHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUM aHAJIOTOBBIX W IU(GPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BHJIE TU(POBBHIX TaOOpATOPHUH.

OCHOBHBIMH TIETISIMH U3y4YeHUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHne uHTEpeca W CTpPeMJICHHS OOyYaAIOIUXCS K HAyIHOMY

W3YYCHHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
cHocoOHOCTEM;



e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (QopMHpOBaHHE HAyYHOTO MHUPOBO33PECHUSI KaK pe3yJibTara H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaTbHBIX 3aKOHOB (PU3UKU;

e (QopMupoBaHHE yYMEHUN OOBSICHATH SIBJICHUS C HUCIOJIb30BaHUEM
bU3UYECKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

e (QopMHupoBaHHE TPEACTaBICHUM O poiu (U3UKU JJI Pa3BUTUS APYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHnue 3TUX Lened oOecrneunBaeTcs peleHueM CIEeAyIouX 3a7ad B

npolecce u3ydeHus Kypca pU3MKy Ha YpOBHE CpeIHEro 00111ero 0opa3oBaHus:

e TMpUOOpETCHUE CHUCTEMBI 3HAHUU 00 o0mux buznUIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJIFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (PUBHKY, JJIEKTPOJAMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI acTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TPUMEHITh TEOPETUUYCCKUE 3HAHMUS IS
0o0bsICHEHUS (U3MYECKUX SBJICHHUM B TPUPOAEC H JUIS TMPUHSITHUS
MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM KU3HU,

e OCBOCHHME CIOCOOOB peHIeHUs pa3jIMYHbIX 3a7ad4 C SBHO 3a/laHHOMN
duznuecko Monenbo, 3alay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3ganue GuU3NUeCKOd MOJACIH, aJIEKBATHON yCIIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKHX OCHOB W MPHUHIIMIIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIY IO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUS W TPOBENICHUSA
bu3MUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HH(OopMaIuy,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTa;

e CO3JAHHUE YCIOBUU JJISl PA3BUTHUSI YMEHUM MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEZENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemseiii B mporpamMme 1o (U3MKE TMepeueHb JabopaTOpHBIX U
MPAaKTUYECKUX pabOT SBIAETCS PEKOMEHJIOBAHHBIM, YYHUTEIb JEJaeT BBIOOD
MPOBENCHNUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHIYATBHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. ®u3nka u MeTOAbl HAYYHOI'0 NMO3HAHUSA

®u3nka — Hayka o mpupone. HayuHble METONBI MO3HAHMS OKPYKAIOIIETO
Mupa. Ponp dSKkcrieppuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUN M MpoleccoB. HayuyHble rumoresbl.
duznyeckre 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEM.

Llemoncmpayuu

AHanoroBeile U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX TMPOCKIHUH HA OCH CHUCTEMBbI KOOPJMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY>KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsb. [lepron u wacrora oOpamenus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHHueckne yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHOUIAOMETP,
JNBH>KEHUE CHAPSI0OB, LIENTHBIE U PEMEHHBIE NTEpEaaYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaOnronenne nBukeHusi Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpanenne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NyTSIMH, HPONICHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PABHBIE TMPOMEXYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydenune nBUXKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  'anmmies.  IlepBbii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akoH HbroToHa
JUIsl MaTepuaabHOU TOuku. Tperuiil 3akoH Hbl0TOHA /1J1s1 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CKoiakkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cCuiabl OTHOCUTENIBHO OcCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJOTO TENA.

TexHnueckne yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: IOMIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHUE MacC B3aUMO/ICHCTBYOIINUX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBecHs TBEPAOro Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pPE3UHOBOM 00pas3iie, OT ux AedopMalui.

HUccnenoBanue ycinoBUi pPaBHOBECHUS TBEPAOrO TeEla, HMEIOLIETO OCh
BpallEHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHUATbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMIIyJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaqbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nehopMupoBaHHONW  TpYKuHBL.  [loTeHIManbHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3p  paboTHI
HETMOTEHIIUAIbHBIX CHUJ C M3MCHEHHEM MEXaHWYeCKOW HSHEPTruu CHUCTEMBI TeJl.
3aK0H COXpaHCHHS MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MOTEHNIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKON SHEPIHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsekyisipHasi pU3NKa U TEPMOJANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKCHUS W
B3aMMOJICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepsbl MojiekyJ1. KonundectBo BemectBa. [loctosHHass ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HJACaNIbHOrO rasza. AOCONIIOTHash TeMmmepaTypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mpoueccsl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JIUCKPETHOE CTPOCHHE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnpiTel 0 TUDPYy3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WIUTIOCTPUPYIOLIAs PUPOAY AaBICHUS ra3a Ha CTEHKHU COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmoauHamuueckass cucrema. BHYTpEeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ m3meHeHus1. KonmmuecTBo TemioTel u pabota. BHyTpeHHss
SHEprus  OOHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpuMeHneHnue mepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpolieccoB B MPUPO/IE.

TerutoBele  MammHbl.  [IpUHOMIIBIL  OEWCTBUMA — TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpruM B TEIUIOBBIX MammHaX. Koaddumumert mone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero kodd@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHyTpeHHEW JHEpPruM Tejia MPU COBEPIICHUHM PAOOTHI: BBUIET
npoOKku W3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUECOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejla MpH TeIuIonepeaye.

OnpiIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsE BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamniuie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaIIU3anus. Y nenpHas Tersiora miasineHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuyeckne ycCTpoWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGnronenue HarpeBaHus U MJIaBiICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. JieKTpogAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOJHMKYM, OUAIEKTPUKU U MOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
BzaumopeiictBue 3apsaoB. 3akoH Kynona. TodedHbli 37EKTPUUECKUIN 3apsl.
Onektpuueckoe rmone. Hanpsok€HHOCTh  3iekTpuyeckoro moss.  [IpuHumn



CYIEPHO3ULUU DIIEKTPUYECKUX ITOJIeU. JIMHUM HANPSHKEHHOCTU JJIEKTPUUYECKOTO
TIOJISL.

Pabora cun  anekrpocratuueckoro  moisg.  llotenmuman.  PasHocThb
NOTeHIUANoB. [IpOBONHMKM W JOUIIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsHKEHHOr0 KOHJIEHCATOopa.

TexHUUeCKHe YCTPOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPOIpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO Y MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

B3auMopelicTBre HaRNEKTPU30BAaHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJl.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IUTACTHUH, PACCTOSHUS MEXKIY HUMHU U TUIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne a1eKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUA TOK. YCJIOBUS CYILIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa 1eTu.

DIEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAA CUJIA M BHYTPEHHEE COMPOTHUBJICHUE HCTOUYHHMKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKkTpruyecko nenu. KopoTkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIBIX  METANIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUeCcKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
noTynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJNIeKTpUUYeCcKnii TOK B Ta3zax. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [LInazma.

TexHuyeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJIYIPOBOAHUKOBBINA TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUS U MaTepHalia.

CwMmeliaHHOe COeIMHEHHE MMPOBOIHUKOB.

[IpsMmoe wu3MepeHue dIEKTpoABUXKYyIIeH cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJAUMOCTD JUO/A.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6nronenue snekrpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIeCTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTEMaTHKW,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, runore3a, (u3MvecKkas BeJIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHECHMI, JHMHEWHas (YyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHUE B JKHBOW Tpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B KUBOU MPUPOJE.

Xumus: IUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHAALINS,
rajbBaHUKa.

l'eoepacghus: BNaXXHOCTh BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS] B TEXHUKE, IOAUIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYIrHe), JIBUTATENb BHYTPEHHETO
CropaHusi, napopasi TypOrHa, OBITOBOM XOJOJIUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEepUaJOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIbHbIE npuodopkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekrpoauHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMmoneiicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bekrop MarHuTHOM uHaykuuu. IlpuHuun cynepno3uiuu
MAarHMTHBIX IOJeW. JIMHMM MarHuTHOW MHAYKUMHU. KapTuHa JNMHUKA MarHUTHOM
WHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUWA
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OmnbIT OpcTeaa. BzanmoaeicTBue MpoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SIBneHne BIEKTPOMAarHUTHOM MHAYKIMHU. [loTOK BEkTOpa MArHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKLIHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJBIKYILAs  Ccujia
CaMOMHIYKIIWH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHHuecKkne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHbBIE
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENIb, YCKOPUTEIU 3JIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicTeue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM WHIYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTD DJIEKTPOABIKYLIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYLIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKmpoMazZHUmMHble KO1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHe  KoyeOaHMs.
[Mapmonnyeckue konebanus. Ilepuon, yacrora, ammiutyaa u (asza kojeOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUH MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATHHOM KOJeOaTebHOM KOHType. AHAJIOTUs MEXIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojieOaHUsAX. BbIHYKIEHHbIE MEXaHHUUECKHE
Kosebanus. Pezonanc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU TMPHU MPOU3BOJICTBE 3IEKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

TexHHuecKkne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJieOAaTeNbHOW CHUCTEMBI (IPY>KUHHBIM WM
MaTeMaTU4eCKUM MasiTHUK).



HaOnronenue 3atyxatonux KoiaeoaHu.

HccnenoBanue cBOWCTB BbIHYKICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA W HAIPSKEHUS OT BPEMEHM) ISl
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU TEpHUOa MaJbIX KoJeOaHUIl rpy3a Ha HUTH OT
JUTMHBI HUTH U Macchl rpy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 80JIHbL

Mexanudeckue BOJHBI, yclioBUsA pacnpoctpanenus. llepuoa. CkopocThb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nupaxkius MeXxaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3IYyYECHHS SJEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuueckne ycCTpoicTBa W IPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas JIUAarHoCTHMKa B TEXHHKE M MEIWLMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmtonenue oTpaskeHus ¥ MPETOMICHUS MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHnu u 1udpakiui MEXaHUYeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, NoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsgaMonnHENWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu cBera. ToueyHbId UCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbli yroia MOJHOTO
BHYTPEHHETO OTPAXKECHUA.

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

ColOuparomue u pacceuBaronue JuH3bL. ToHkas nuH3a. DoOKycHOe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoeHue wnzoOpa)keHuil B
cobuparonmx U pacceuBaronux JuH3ax. opMyrna TOHKOU JIMH3BIL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BomnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT JABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuyeckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMoMHEHHOE pPACHPOCTPAHEHUE, OTPAXKEHHUE M IPEIOMIIEHHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mojaenn MUKpPOCKOTA, TEIECKOTA.

Hab6nronenune natepdepenimm ceera.

Ha6nronenune nudpaxuu ceera.

Habmronenune nucnepcuu cBera.

[Tonydyenue cnekrpa ¢ TOMOLIBIO TPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIbIO JUPPAKITMOHHON PEIIETKH.

HaOnronenue nonspuszanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300pakKeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3zpgesn 6. OcHOBBI cIeMATIBLHOM TEOPUU OTHOCUTEJIbHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXAHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpALICHHE
JUTVHBI.
DOHeprus U UMITYJIbC PEISATUBUCTCKON YACTHIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ HqaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgea 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpPruu (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (DOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTerHa s Pororddekra. «KpacHas rpaHuiia

doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texnuueckre yCTpoCTBAa U NPAKTHUECKOE MpPUMEHEHHe: (OTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas Mmogmenbp aroma. lloctynmater bopa. M3nyuenume u mnormiomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumisl
cnekTpoB. CHEKTp ypOBHEN SHEPIUU aToMa BOJOPOA.

Bonnossie cBoiicTBa yactul. Bosubl ne bpoitis. KopnyckynsipHO-BOITHOBOM
Ty aJIU3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHHuecKkne YCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue IIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeHyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaOnronenue nuHeiyaToro cnekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pe3depdopmaa mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHus.
Brnusinne pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykimonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cUHTE3 A1€P.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpobGieMbl U TEPCIIEKTHUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHIaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO (pr3nveckoit KapTUHBI MUpA.

TexHuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, siaepHbIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuuecxuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusam).

Pa3pen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoyHIIA W 3BE3N.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIBHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» 11 3BE3J] TJIABHOW IOCJIEN0BATEIbHOCTH. BHyTpeHHEE CTpoeHHue



3B€31. COBpEMEHHBIE INPEACTABICHUS O MPOUCXO0XKACHUU U dBomonnu CoyHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunsl ranaktuk. Paguoranaktukyu u xkBaszapsl. YEpHbIE ABIPHL B sApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHHEM KOMIIBIOTEPHBIX
OPUJIOKEHUH JI ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be311si CEeBEpHOrO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0maromee NOBTOPEeHNE

Poner ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTH YeNOBEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJACTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢u3znueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MAaT€MaTHKHU,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJOTHUH.

Medsicnpeomemnvle noHamusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumoresza, (u3MUecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTApHBIX (YHKIMI, TpPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl O0Opa30BaHUS KPUCTALIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghus:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocus: IMHUM DICKTPOIEpPEAad, TIEHEPATOp IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAap, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OoOIIeTro
oOpazoBanus (6a30BbI YPOBEHB) JNOHKHO OOECIEUUTh JOCTH)KEHUE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

[TnanupyemMbie pe3yJbTaThl OMUPAIOTCS Ha BEIYIIHUE IIEJIECBHIC YCTaHOBKH,
OTpa)karolue OCHOBHOM, CYITHOCTHBIN BKJIJl U3y4acMOM MPOTpaMMBbl B pa3BUTHE
JUYHOCTH OOYYaromuXcs, WX CIIOCOOHOCTEH C HCIOJIb30BaHHWEM O0OpYIOBAHUS
«Touku pocrtay.

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIEC PE3YyIbTAThl OCBOCHUS yUeOHOTO npeaMera «Pu3nkay JOJKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW IMO3UIMEH JUYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YyOCXIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU I€SATEIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YyUaIOIIEerocs: Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OPUHATHE  TPAAULMOHHBIX  OOIIECYEIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYKO JESTEIBHOCTh B MHTEpPECAX I'Pa)kKTAHCKOTO
o0IIecTBa, y4acTBOBATh B CAaMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3aIIlNH;

YMEHHME B3aUMOJIEMCTBOBATH C COUUAIIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIIUSIMHA ¥ HA3HAUYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESTEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUSI:

chopMUPOBAaHHOCTH POCCUNCKOU rpaKIaHCKOM WJICHTUYHOCTH,
MaTpUOTHU3MA;



IIEHHOCTHOE OTHOIIICHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHIKCHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PUBUKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO ITOBEICHNS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
JESTEIIbBHOCTHA YYEHOTO;

OCO3HAHKE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOHYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIFOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
NpHUCYIIETO (PU3UIECKON HAYKeE;

5) Tpy10BOro BOCIIUTAHMS:

UHTEpEC K pasiudyHbIM cepaM MpoPeCcCHOHATBHON ACSITCIIBHOCTH, B TOM
YKCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynyiiei mpodeccuu 1 peaaTnu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oOBaHUIO M caMO0Opa3oBaHUIO B 00JlacTU
(GU3HKY Ha TPOTSHKCHUU BCEH KU3HU;

6) 7K0JI0rHYEeCKOr0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJIOTHYCCKUX TPoOIIeM;

IUTAHKUPOBAHWE U OCYIIECTBIICHUE JCHCTBUI B OKPYKAIOIICH Cpejiec Ha OCHOBE
3HAHMSI IIeJIeH YCTOWYUBOTO Pa3BUTHS YEJIOBCUECTBA;

pacIIMpeHHe OIbITa JEATCILHOCTH DKOJOTHYECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (PHU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(OpPMHPOBAHHOCTh MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO pa3BUTHUS (PU3UUCCKOM HAYKH;

OCO3HAHHWE IIEHHOCTH HAyYHOW JEeATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
M3ydyeHuss  (U3UKH  OCYIIECTBISATH  IPOCKTHYHO M HCCICIOBATEIBCKYIO
NEeATeIbHOCTh WHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/IbHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eCTBUSA
ba3oBble Jornueckue aAecTBUA:
CaMOCTOATENTLHO  (OPMYJNHMPOBATH W AKTyaIM3UpOBaTh  Mpobiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAensaTh LENU ACATEIIbHOCTH, 3aJaBaTh IApaMeTPbl M KPUTEPUU HUX
JOCTUKECHUS;
BBISBJISITH  3aKOHOMEPHOCTM M IPOTUBOpPEYHsS B  PacCMaTPUBAEMBIX
(U3UYECKUX SBIICHUSX;



pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHaln3a UMEIONUXCS
MaTepHATBHBIX ¥ HEMATePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OTICHUBATh PUCKH TIOCIEACTBUMN ACATEIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  pPeajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

Ba3oBble ucciienoBaTe/ibCKUe AeHCTBUA:

BJIQJICTh HAyYHOH TEPMHUHOJIOTHCH, KIIFOUCBBIMU TOHSITHSIMU M METOJIAMH
(du3HUeCKON HAYKH;

BJIQ/ICTh HaBBIKAMHU YUEOHO-HUCCIIEAOBATEIIBCKOW U MMPOCKTHOM JIEATEILHOCTH
B 00y1acTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOUCKY
METOJIOB PEIICHHs 3a7a4 (PU3MUECKOTO COJEpNKaHUSA, MPUMCHCHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BJIQJICTh BHJAMU JCATCIBHOCTH TIO0 TIOJIYYCHHIO HOBOT'O 3HAHMS, €ro
UHTEPIIPETAIlMU, MPeoOpa30BaHUI0 W TPUMCHCHHIO B Pa3IMYHBIX yYeOHBIX
CUTYaIlUsX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJISATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJlM3MpOBaTh 3ajadgy,
BBIJIBUTATh THIIOTE3y €€ pEIICHHs, HAaXOIWUTh apTyMEHTHI IS JTOKa3aTeIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYNIHPOBATH COOCTBEHHBIC 3aJadyd B 0O0pa30BaTEIILHOU
JCSTEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

yMEeTh TIEPEHOCUTh 3HAHWUA MO (HU3MKE B TPAKTUUYECKYIO 00JIacTh
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXOIbI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Padora ¢ undgopmanmeii:

BJIQ/ICTh HaBBIKAMH TMOJy4YeHUs WH(opmaruu (U3HUeCKOro COACpKaHUs U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIHFHO OCYIIECTBISITh TOWCK, aHAJM3,
CUCTEMATH3allMI0 W HMHTEPIPETAN0 MHGOPMAIMKN PAa3INIHBIX BUIOB U (HOpM
MPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

WCIIOJIB30BaTh  CPeACTBA  MHPOPMAIMOHHBIX W KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3alMOHHBIX



3ajay Cc coOdrofeHueM TpeOOBaHUM JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypcoCOEpeKeHHs, TMPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH(popMaIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpkKaHUS B Pa3IMYHbIX (QopMmarax c
yu€TOM Ha3Ha4eHUs MH()OPMAIIUK | 1IeTIEBOI ayIMTOPUH, BEIOMpasi ONTUMAIHHYIO
dopMmy mpencTaBICHHUS U BU3YyaTH3AIHH.

KomMMyHnkaTuBHbIE YHHBePCAJIbHbIE YUeOHbIe NelcTBUS:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3MKKM © BO BHE-YPOUHOU
IeSITeNbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA  KOH(MIUKTHBIX CUTyallMd W CMsAr4ath
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO W3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M HCIIOJI30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHINBUIYaTbHOU
paboThI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBUH C y4ETOM OOIIHUX
MHTEPECOB U BO3MOXKHOCTEH KaKJIOTO YICHA KOJUIEKTHBA;

OPUHUMATh  1I€TM  COBMECTHOM  JESTENbHOCTH, OPraHU30BBIBaTH U
KOOPJIUHUPOBATH JEUCTBUS TO €€ JIOCTHKCHHIO: COCTaBJIATh IUIaH JIEUCTBHM,
pacupenensiTh poiiu ¢ Y4ETOM MHEHHUU Y4YaCTHUKOB, OOCYXKAAaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJla M KaXKIOTO YyYaCTHUKA KOMAaHIbl B
OOIIMIA pe3yJIbTaT 1Mo pa3padOTaHHBIM KPUTEPHSIM;

npenjaratb HOBBIE TMPOEKTHI, OLICGHWBATh HWJEHU C TO3UIMU HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYUIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSBIIATh TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryjiTuBHBbIE YHHBepcaJIbHbIE YUeOHbIe JeiicTBUSs
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITH MO3HABATEIBHYIO NEATEILHOCTh B 00JIacTU
GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITETILHO COCTABJIATH IUTAH PEIICHUS PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, TUTaH BBITOTHEHUS TPAKTUYECKON PabOThI C YUETOM UMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTCHUN;

JlaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacMpATh paMKH Y4eOHOTO TTPeIMETa Ha OCHOBE JIMYHBIX MPEMOYTECHUN;



nenaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpPOBaThb ero, OpaTh Ha ce0d
OTBETCTBEHHOCTD 32 PEIIICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULIHMU B 001acTH
(U3HUKH, TTOCTOSHHO TOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHATbHBI HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlHMsIM, BHOCHUTb KOPPEKTHUBHI B JIESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIBTATOB IIEIISIM;

BIAJIETh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu  KaKk  OCO3HAHWUS
COBEpIIAEMBIX JEHCTBH M MBICIUTENBHBIX MPOILECCOB, MX pPe3yJIbTaTOB U
OCHOBAHUM;

UCTIOIBH30BaTh MPUEMBI pedIeKCHUU IS OLEHKH CUTYallud, BEIOOpa BEPHOTO
peleHus;

YMETh OIICHMBAaTh PHUCKM W CBOCBPEMCHHO IPUHUMATh PEIICHUS 10 HX
CHIDKEHUIO;

NPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJIbTaToB
JeSTeLHOCTH;

NpUHUMATH ce0s1, MOHMMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTHl JPYTHX TpU aHajdu3e pe3yJbTaToB
NEeSITEBHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTHUX HA OMIMOKH.

B mporecce nocTukeHus JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe 1 YPOBHSA cpeaHero oOmiero oOpa3oBaHUS y O0O0YyYarOIIMXCS
COBEPIIEHCTBYETCS HYMOIMOHATLHBIH UHTEIJIEKT, IpenoIararmui
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW IMOIIMOHAIBHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO0 CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIIMOHATHFHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMJICHUE K JTOCTIKCHHUIO TSI U
yCcrnexy, ONTUMHU3M, WHHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOMAS M3 CBOMX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AYMOLIMOHAIBHOE COCTOSIHUE
JApYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJTEHBIX HABBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTHMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATH HUHTEPEC U pa3peniaTh KOHMIUKTHI.






HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX pPOJIb U MeCTO (pu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON IESITEIbHOCTH JIIOEH;

YUUTHIBATh TPaHUIBl MPUMEHEHHUS] U3YUYEHHBIX (PU3NYECKUX MOJENECH:
MaTepHualibHasi TOUYKa, MHEpIUalbHas cUcTeMa OTCuéra, adCONIOTHO TBEPIOE TENO,
UJCAIBHBIM a3, MOJAEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
ANEKTPUUECKUM 3apsi MpU pelIeHUH PU3NYECKHUX 3a/1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKUA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJCHUE Tel, IBUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TEJl, U3MEHEeHNEe 00BbEMA TeJ IPU HAarpeBaHUU (OXJIAXKIACHHUH ), TEIIJIOBOE
paBHOBECHUE, HCIAPEHUE, KOHJCHCALWs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJI&KHOCTb BO3/lyXa, ITOBBILICHNE JABJICHUS T'a3a IIPU €r0 HAarpEBaHUU B 3aKPHITOM
cocyle, CBfA3b MEXIYy I[apamMeTpamMud COCTOSHHSA Tra3a B  HU30IpPOLECCax,
JIIEKTPU3ALUs TEll, B3aUMOJCHCTBUE 3apsA10B;

OIKCHIBATh MEXAHUYECKOE IBUKEHHE, HCIOJB3YS (DU3MUECKHUE BEITUYMHBIL:
KOOpJAMHATA, IIyTh, IIEPEMEIICHUE, CKOPOCTb, YCKOpPEHHE, Macca Tejla, CHuIa,
UMITYJIbC T€jla, KUHETUYECKash HEPIUsl, NOTCHIUAIbHAs DHEPrus, MEXaHUYEeCKas
paboTa, MeXaHMYECKas MOIIHOCTb; IPU ONHUCAHUU TPABUIBHO TPAKTOBATh
(u3NYEeCKUil CMBICI HCHOJB3YEMBIX BEJIWYMH, HUX OOO3HAYEHUS U EIUHMIIbI,
HaXoAUTb (OPMYJIbI, CBSA3BIBAIOLINE NAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMHU
BEIIMYUHAMUY;

ONMCBHIBATh H3yYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUA,
UCHONB3ysl (U3NYECKHE BEJIUYMHBL: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrus XaOTUYECKOTO IABMIKEHUS MOJIEKYJ, CpPEIHEKBaJpaTUYHAas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHEprusi, padbora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCHOJb3YyEeMbIX BEJIMYMH, HX
0003HAUYEHUsT ¥ EOUHMIIBI, HAaXOAUTh (POPMYIbI, CBSA3BIBAIOIIUE JAHHYIO
(Gu3NYEeCcKyI0 BEIMYMHY C APYTUMU BEIUYUHAM;

ONMCHIBATh U3y4YECHHBIE JIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJIECKTPUUECKUE
ABNIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEIUUMHBI: JICKTPUUECKUHN 3apsl,
JIEKTPUYECKOE I10JI€, HANPSKEHHOCTD IOJIA, MOTEHIMAJ, PA3HOCTh IIOTECHIINAIOB;
IpU ONHWCAHUM TPABWIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICH HCIOJIb3YEMbIX



BEJIMYMH, MX OOO3HAUCHHS W EIAMHMIBI; YKa3blBaTh (DOPMYIBI, CBSI3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C PYTMMHU BEJIMUYNHAMU;

aHAJIM3UPOBATh (DU3MUECKHE MPOLECCHl U SBICHHS, UCIONB3YS (hHU3HUECKHE
3aKOHBI M MPUHLUIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHEHHs MEXaHWYECKOW DJHEPIrHH, 3aKOH COXPAaHEHHUS HMITYJIbCa,
OPUHLUI CYNEPHO3UIMHA CHUJI, TPUHIUI pPAaBHONPABHUS HHEPIHAIBHBIX CHUCTEM
0TCY€Ta, MOJEKYJIAPHO-KHHETUYECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYT C
aOCONIOTHOH TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
ANIEKTPUUECKOro 3apsifa, 3akoH KylloHa, Mpu 3TOM pas3iidyaTh CJIOBECHYIO
(GOopMYyITUPOBKY 3aKOHA, €T0 MAaTeMaTH4YEeCKOE BBIPAKEHHE M yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIUMBI JCHCTBHSA MalluH, MOpHOOPOB W
TEXHUYECKUX YCTPOWCTB; Pa3nyarh yCIOBUS MX 0€30MacHOr0 MCIOJIh30BaHUS B
TIOBCETHEBHOM JKU3HHU;

BBITIOJIHATh JKCIIEPUMEHTBHI 110 HWCCICIOBAaHUIO (DHU3UYECKHX SBICHUN U
IPOIIECCOB C HCTOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady M TUMOTE3y Y4eOHOTO OIKCIEPHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIOKEHHOTO OOOpYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIHpOBaTH BHIBOBL

OCYUIECTBIISITh MPSAMbIE M KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIUYUH, TIPU
ATOM BBIOUPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIE
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCMMOCTH  MEXAYy  (QU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢buKkcupoBaTh PE3yNbTATHl TMOJYYCHHOW 3aBUCUMOCTH (U3MUYECKHX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BRIBOJBI IO PE3yIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuia 6€30MacHOro Tpyda MpU MPOBEACHUU HCCIEAOBAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATENLCKON U MPOEKTHON
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3aauu
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACHATH (PU3MUECKUE BEIMYMHBI U (HOPMYIIBI,
HEOOXOJUMbIE ISl €€ peIlleHHus, MPOBOAUTHh PAacUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YE€HHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4i: BEICTPAUBATh JOTHUECKH HEPOTUBOPEUNBYIO
LENOYKYy PacCy ICHUNH C OMOpPON Ha H3yYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue sIBJICHUS;



UCIIOJIb30BaTh ~ MpPU  PEIIEHHMH  y4eOHbIX  3aJady  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U MPEACTABICHUS YYEOHON U HayYHO-TIOMYJIPHON MH(POpPMALIMU, MMOTYYEHHOH U3
pPa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJYy4aeMyt0 HHPOPMaLUIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOLWIEro MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIieHUH ¢ TpUOOpaMH M TEXHUYECKUMHU
yCTpOMCTBaMU, JIJIsl COXPAHEHUsI 370POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOUIEN CPEAE;

pabotaTh B Tpynme C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYyNIbl, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
IJIAaHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, a/ICKBATHO OLICHUBATH
BKJIAJ] KaXKJOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMUXCA YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHHM, B NPAKTUYECKOW AEATEIIbHOCTU JIFOAECH, LIEJIOCTHOCTh U €IUHCTBO
(duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHUS U3YUYEHHBIX (QPU3NUYECKUX MOJIENECH:
TOYEYHBIN AJIEKTPUUECKUM 3apsjl, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, sCpHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifjpa MPH PEHICHHH (U3MUECKHUX
3a7a4;

pacno3HaBaTh (pu3nMYecKue ABJICHUS (IIPOILIECCHI) U OOBACHITH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOW (DM3UKU: DIIEKTPUUYECKAsl MTPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBHUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEUCTBUE MArHUTHOIO IIOJs Ha
MPOBOJHUK C TOKOM W JBWXKYIIUWCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekTpuaeckuii 3pdekt (hororddekT), cBeTOBOE NaBlIeHHE, BOSHUKHOBCHHE
JIMHENYaTOro0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HUCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMUCHIBATh U3YUYEHHBIE CBOMCTBA BeIlIeCTBa (JIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYID  MPOBOJMMOCTb  pa3JIM4YHbIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECChI), HWCHONb3Yysd (DU3NYECKUE BEIUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE



COTIPOTHBIICHHE, PA3HOCTh MOTCHIIMAIOB, AJICKTPOJABIKYINAs cuia, paboTa ToKa,
WHIYKIUST MarHUTHOTO TIOJsI, cuja Awmrmepa, cuia JlopeHiia, WHIyKTHBHOCTH
KaTyIIK{, SHEPTHS SJCKTPUYECKOTO W MArHUTHOTO TOJIeH, TMEepUOa W YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsij W CHiIa TOKa B TIPOIECCe
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWH, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CHJIA JIMH3BI, TPU ONKMCAHWM MPABUIBLHO TPAKTOBATH (PU3HUYECKHM
CMBICIT HCIIOJIb3yeMBIX BEJIUYMH, HMX OOO3HAYCHHS W CAWHUIIBI, YKa3bIBaTh
(GopMyIBl, CBS3BIBAIOIIME JaHHYIO (HU3UYECKYI0 BEIMYMHY C JIPYTUMH
BEJINYNHAMH,

ONKCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHS | MPOICCCHI, HCIOIB3YS
(¢u3HUeCKre BEIMYMHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJH, JJWHA BOJIHBI U
JacToTa CBETA, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T MOTypacnaja, YHEPTUs CBS3H
aTOMHBIX SIJIEpP, TPU OINMCAHWW TPABHIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX OOO3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JIAHHYKO (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYHWHAMH,
BBIUMCIISATh 3HaUCHHUE (PU3NICCKON BEIIMYMHBI;

aHAIM3UPOBATh (PU3NYCCKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Ys (pu3ndeckue
3aKOHBI W MPHUHIUIIBEE: 3aKOH OMa, 3aKOHBI MMOCJICA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHUs TMPOBOAHUKOB, 3akoH Jkoyns—JleHlia, 3akoH »IEKTpOMArHUTHOMN
WHIYKIIUHA, 3aKOH TPSMOJIMHEHHOTO pacpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITeHHa 111 GoTtorddekra,
3aKOH COXPAaHECHHUS JHEPruH, 3aKOH COXPAHEHHUS HMMITYJIbca, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUs MacCOBOI'0 4HCia, MOCTynaTel bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py 3TOM pa3IndaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHHWE U YyCJIOBHS (TpaHMIIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAIIPaBJICHHE BEKTOPA WHIYKIIMHM MarHUTHOTO TIOJISI TIPOBOTHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JIopeHia;

CTPOUTh W OIHKCHIBATh H300paKCHHE, CO3/IaBaeMOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHHN U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HW3MEPEHUU: TMPHU 3ITOM
dbopmynupoBaTh mpoOJaeMy/3agady M THIOTE3y Y4eOHOTrO SKCIEpHMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIONKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(GbopMyIHPOBATH BHIBOJIHI;

OCYIIECTBIISITH MPSMBIE M KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEIMUYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEPEHUS M HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEMIHOCTEN U3MEPEHU;



UCCJEeI0BAaTh 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH C HCIOJIb30BAHHEM
NPSIMBIX U3MEPEHUN: TMPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3yAbTaThl MOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BHUAEC TaOIUI] U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIEI0BAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyAa Mpu MPOBEIACHUU UCCICIOBAaHUN B
pamMKax y4eOHOTO OJKCIIEpUMEHTa, Yy4eOHO-MCCIEIOBATENbCKOM M NPOEKTHOU
JESATENbHOCTU C WCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOICTB M 1aOOpPaTOPHOro
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIOJIB3Ys (PU3MUYECKHE 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3aJa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIMYUHBI U (POPMYIJIBI,
HeoOXonuMble NIl €€ pellleHUs, TPOBOAUTH PAcUEThl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYEHUS (PU3NUECKON BETUYUHBI;

pelaTh KAYeCTBEHHBIC 3a/1aui: BRICTPAUBATh JIOTHYECKH HENIPOTUBOPEUUBYIO
[IENOYKY PACCYKICHUM C ONMOpOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sIBJICHNUS,

UCIIONIB30BaTh ~ TPU  PEIICHWHM  y4eOHBIX  3ajJad  COBPEMCHHBIC
WH(OPMAIIMOHHBIC TEXHOJOTUM ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIUH
U TIpelicTaBlieHus y4eOHON M HAay4HO-TIOMYJISIPHON MH(OpMAIUK, MOTyYeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyr0 HH(OPMAIIHUIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HMU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE TMPOIECCOB OKPY’KAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecriedeHus: 0€30MacCHOCTH MPHU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NIl COXPAHEHUS 37J0POBbS M COOJIOEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTe B TpyNIle C BBHINOJHEHUEM Pa3IUYHBIX COLHMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPYyNIbl, PalUMOHAIBHO pACHpPENeNATh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYallHUsIX, aJ€KBaTHO OLICHUBATH
BKJIQJ] KQXJIOTO U3 YYACTHUKOB TPYIIIbI B PEIICHHE pacCMaTPUBAEMOMN MPOOJIEMBI.



OneHka  JOCTWKEHMS  IUIAHMPYEMBIX  pE3yJIbTaTOB  INPOBOJAUTCA B
cootBercTBUM ¢ IlonoxkenueM o ¢opmax, MEPUOIUYHOCTH, MOPSAKE TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH U IMPOMEXKYTOUHOU arrectanuu oOydaronuxcsi MAOY
«komna Nel» KT'O.

TeKkyIui KOHTPOJIb YCIIEBAEMOCTH yYaluxcs 1o Kypcy Pusnuka npoBOAUTCS
B T€YEHHE YUEOHOro Mepruoia U MpeArnoaaraeT cieayronme GopMal:

- MPOBEJICHNE KOHTPOJIbHBIX MEPOIPUATUNA C BBICTABICHHUEM O0yYaroUuMCs
VHIMBUIYAJIbHBIX TEKYIIMX OTMETOK YCIEBAEMOCTH IO pe3yJibTaTaM HX
IIPOXOXKICHUS.

- BbIBEJCHME YETBEPTHBIX (MOJYTOJOBBIX) OTMETOK YCIIEBAEMOCTHU
oOydarommxcs myTeM  Oo0O0OIIeHUsT TEeKyU[UX OTMETOK,  BBICTABJIEHHBIX
oOy4JaromumMcs B TeYEHHE COOTBETCTBYIOIIEr0 y4eOHOTO NEPHOA.

IIo xypcy ®Pusuka npeaycCMOTPEHO BBIIIOJIHEHUE YCTHBIX, IHUCbMEHHBIX,
71a60paTOPHBIX OIIEHOYHBIX MPOIIEAYD.

K ycTHBIM OIIEHOYHBIM NpoOLIeypaM OTHOCSTCS: YCTHOE coOeceoBaHHe,
penieHre pU3NYecKux U HKCIIEPUMEHTATIbHBIX 3a]1a4; KOMMEHTHpPOBaHUE (aHAIH3)
JEMOHCTpAlMi, CUTYallUi; IPyTrue KOHTPOJIbHbIE paOOThl, BHIMOJIHAEMbIE YCTHO.

K nuchMeHHBIM  KOHTPOJBHBIM  paboTaM  OTHOCSTCS:  JUKTaHTHI,
KOHCIIEKTUpOBaHue (pedepupoBaHKe) TEKCTOB; pelieHrne (U3MYEeCKUX 3ajad C
3allUCBI0 PEILICHUs, CO3JaHUE M PENAKTUPOBAHME JJIEKTPOHHBIX JOKYMEHTOB
(MaTepuasnoB); TMPOU3BOJCTBO BBIUUCIEHUN, pacueToB (B TOM 4YHCIE C
UCIIOJIb30BAHUEM  3JIEKTPOHHO-BBIYMCIUTEIBHON  TEXHUKH);  BBIINOJHEHUE
CTaHJAPTU3UPOBAHHBIX TECTOB (B TOM UHCIE KOMIIBIOTEPHBIX); Apyrue
KOHTPOJIbHBIE pPabOThHI, PE3yJbTaThl KOTOPBIX MPEIOCTABISIOTCA B MHUCHbMEHHOM
BUJIE.

K mpakTtudeckuM KOHTPOJBHBIM pabOTaM OTHOCATCS: MPOBEACHHE HAYYHBIX
HAONIONEHUA W JIGMOHCTpallMii;  MOCTAaHOBKAa  JaOOpaTOPHBIX  OIBITOB
(3KCIEpUMEHTOB);  M3FOTOBJIIEHHE  MAaKETOB;  BBIIOJHEHHE  KOHTPOJBHBIX
YIIPa)KHEHUN.

[IpomexyTtouHas arrectauus 1o Kypcy @Pusumka NPOBOJUTCS B JIECITHIX
Kjaccax, B opMe KOMIUJIEKCHONM KOHTPOJBHOW paboTel 1 pa3 B Tojl B CPOKH,
yCTaHaBJIMBAECMbIE [Ie1aroru4eCcKuM COBETOM.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITIO3HAHMUSI
bubmmoreka [{OK
11 ®u3KKa U METO/Ibl HAYYHOTO ITO3HAHUS 2 https://m.edsoo0.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimematitka ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJAUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
32 OCHOBBI TEPMOHHAMHKIL 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @da30BbIe IEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Paznea 4.

IAJIEKTPOJANHAMUKA



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

41 DueKTpocTatiiia 10 ]:tytfsﬂ/lj;fzii? 8ﬁf4lbf72
4.2 [TocTostHHBIN 2NeKTpUYeCcKUuid TOK. TOKHU B 12 bubnmoreka [JOK
pa3IMYHBIX Cpeax https://m.edsoo0.ru/7f41bf72
Hroro no pazueny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznen 1. QJIEKTPOJUHAMHUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHIYKIMS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHW4ecKHe 1 JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHW4ecKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI crieMaNbHON TEOPUU 4 1 bubnuoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbl KBAaHTOBOW ONTUKH 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE PO

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

Hroro no pazneny

15

Pazpnea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?rfj/jﬁféigg};fﬂcg?c
Hroro no pazneny 7
Pa3ngen 6. OBOBIAIOLIEE IOBTOPEHUE

6.1 Oo6o0mmaromiee MOBTOPEHHE 4 l:tl’;lrfsj:jlpllgsgse:)gg/};f4lcg7c
Hroro no pazaeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTuueckue A op

n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nka — HayKa O MPUPO/IE.
1 Hayunsie MCT(})/ Bl HofoHI/m 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIET0 MUpPa
Ponb u MecTo pusuku B

9 (hopMHUPOBaHUHN COBPEMEHHOU 1 bubnuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESTETHFHOCTH JIFOICH
Mexannueckoe IBUKECHHUE.

3 OTHOCUTENHHOCTh MEXaHUUECKOT'O 1 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsAMOIMHEHHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOIMHEWHOE 1 bubnuoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboHOE mazieHue. Y cKopeHue 1 bubnunoreka [JOK
CcBOOOIHOTO IMaECHUA https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe aBUXKEHUE.

7 JIBr>keHre MaTepHaibHOM TOUKH 10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTH
[IpuHiun oTHOCUTENBHOCTH [ anumes.
bu6mmoreka [JOK
8 WNHepuunanbHble CUCTEMBI OTCUETA. 1

[Tepsriit 3ak0H HproTOHA

https://m.edsoo.ru/ffOc3be8



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

Macca tena. Cuia. [Tpunuun

bubmuoreka [JOK

o CYHEPHOSHITIH CHLL. BTOpOHvSaKOH https://m.edsoo.ru/ff0c3be8
HproTona nnst MatepuaibHOM TOUKH

10 Tperuit 3akoH HproTona s bubnuorexa [JOK
MaTepHUaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUpHOro Tsrorenus. Cumna

11 TsoKecTu. IlepBas kocMudeckas bubnuorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoappuuneHT tpenus.

13 Cuna cznpOTaneI({bp(Ii; npu nBHieHHH bubmorexa [TOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[TocTymarenbHOE U BpalaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHnT cunsl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbsc MaTepralibHOM TOYKH,

15 CHUCTEMBbI MaT€pUAIIbHBIX TOUCK. bubnuoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUYKEHHE
PaGota u MOITHOCTD CHUITBI.

16 Kunernueckast sHeprust MaTepuanbHONR bubnunoreka [JOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTruun
[loTeHuunanpHas sHeprus.

[loTenunanpHas sHEpPrus ynpyro
17 neopMupoBaHHON rlfpy)KI?IIHEI}./F bubmorexa LIOK
https://m.edsoo.ru/ff0c461a
[ToTenumanpHas YHEprus Teaa BOIU3U
MMOBEPXHOCTU 3eMITH
18 IToreHnanbHbIE U HEMTOTEHIIUAJILHBIE bu6nmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

cuiibl. CBA3b paboTHI
HETMOTEHIMAJIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTHUH CUCTEMBI TEIL.
3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabora
«MccnenoBanue cBsi3u pabOThI CUIIBI C
H3MEHEHHEM MeXaHNIeCKOM SHEPruu
TeJla Ha MIPUMEPE PACTSIKCHHS
PE3MHOBOTO JKI'yTa»

20

KonTponbhas pabota o teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXPAHEHHUS B MEXaHHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHoBCcKOe
newkenue. ubdyzus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABMKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIECTBA.
Mogenu cTpoeHus ra3oB, KUJIKOCTEH
U TBEPHBIX TEI

23

Macca mosnekyn. KonuyectBo
BeniectBa. [locrosHnas ABoraapo

24

TennoBoe paBHOBecue. TeMmiepaTypa
u e€ uzMmepenue. lllkana remneparyp
Llenbcus

25

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TemrepaTypa Kak Mepa
CpeaHENd KUHETUYECKON dHEPIUU
JBU>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knanelipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIE 3aKOHBI

JlabopaTtopHas pabora
«HccnenoBanne 3aBUCUMOCTH MEXKTY

28
rapamMeTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a»
N3onponeccel B uAcaIbHOM raze U ux bubnuorexa [JOK
29
rpaduyeckoe mpeacTaBicHue https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI €€ n3MeHenus. Konmnuecto bubnuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOT'O UJICATHHOTO
rasa
bu6moreka [IOK
31 Bunpr Tenonepenaun
A pel https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTH BEIIECTBA.
32 KonuuecTBo TemnoTsl npu bubamorera LHOK
p . https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauadaTHbIN Mmpoiecc
33 [TepBrlil 3aKOH TEPMOAMHAMUKHU U €T0 bubnuoreka [JOK
MPUMEHEHHE K U30Tpolieccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mporeccos B
34 apupozae. Bropoii 3akoH Eubmorexa HOK
PHpOJE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun nevicreus u KII1/ TermoBoit bubmuoreka [JOK
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
37 DKosorudyeckue npoodaemMbl
TEIUIOPHEPT e TUKHI
38 O6o6matomuit ypok «MomnekysipHas bubnunoreka [JOK

(I)I/I3I/IKa. OcHOBEI TCPMOJUHAMUKU

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

KonrponsHas pabora o teme

bubmuoreka [JOK

39 «Moiex a 3uka. OcHO
neKynApHas Gusm HOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI)

40 [TapooOpa3zoBaHue U KOHICHCAITHS. bubnuorexa [JOK
Hcnapenue u KureHne https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs. 1 OTHOCUTEIbHAS

41 BJIQXKHOCTE Bo3ayxa. HaceleHHbIi bubnmorexa [TOK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue u

4 amopdHbIe Tena. AHU30TPOIHS bubnuorexa [JOK
CBOMCTB KpHUCTaLIoB. Kuakne https://m.edsoo.ru/ff0c65f0
kpuctamibl. COBpeMEHHBIE MaTePUAITBI
[naBnenue U KpUCTATUTU3ALMSL.

43 VY nenpHasd TE1oTa [IaBiICHUS bubmorexa HOK

’ https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6mmoreka [IOK
44 VYpaBHEHME TEIUIOBOro OajaHca
PABHEHHUE TEILIOBOT i https://m.edsoo.ru/ff0c6820
DIIeKTpU3aIus Tell. DIEKTPUUECKUI
45 3apsi. JIBa BHaa 3JIEKTPUYCCKHUX bubmorera [JOK
AL a p https://m.edsoo.ru/ffOc6bcc
3aps/I0B
IIpoBOIHUKH, TUIIEKTPUKHU U
46 r[:n HﬂOBO HIfKI/I 3aK(I:H COXpaHEeHUS Eubmorexa HOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO0 3apsijia
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHbIN 3I€KTPUIECKUI Bubmiorexa OK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsig
Hanpsxk€HHOCTB 3JIEKTPUYECKOTO
48 nosis. [IpuHImn cynepno3uuuu bubnuoreka [IOK

ANEKTPUUYECKUX nosiel. JInnun
HaIpsHKEHHOCTU

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

49

PaGora cuit 3eKTpoCTaTUYeCcKOro
nond. [lorenuuan. PazHocts
IIOTCHIINAJIOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUSJICKTPUKU B
QJICKTPOCTATHYCCKOM IT0JIC.
I[I/IBJIGKTPI/I‘-ICCKZUI IMPOHUIACMOCTb

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c7018

51

OnexrpoémkocTs. Konnencarop

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTH TIJIOCKOTO
KOH/IEHCAaTOpa. DHEePrust 3apsHKEHHOTO
KOHJIeHCaTopa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopatopHas padora "M3mepenue
JNEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIHN NENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOITMPOBAIBHOIO
amnmapara, CTpyWHOI O IIpUHTEpA.
DJIEKTpOCTaTUYECKAas 3alluTa.
3a3eMJIeHHE HIIEKTPONPUOOPOB

55

DIJIEKTPUYECKUI TOK, YCIOBHUS €T0
cymiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuina toka. Hanpspkenue.
Conporusnenue. 3akon Oma Jyist
ydacTKa [enu

56

[TocnenoBarenbHOE, MapauienbHOE,
CMEIlIaHHOE COeIMHEHHE
poBoIHUKOB. JlaGopaTopHas paboTa
«M3ydyeHne cMenaHHoro CoeTMHEeHUs
PE3UCTOPOBY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOITHOCTB AIIEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa Juist TOJTHOM (3aMKHYTO)

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

anekTpudeckon nenu. Koporkoe
3ambikaHue. JlabopatopHas padora
«M3mepenne D/IC ncrounuka Toka u
€r0 BHYTPEHHETO COIPOTHUBIICHUS

https://m.edsoo.ru/ffOc7ae0

DNEeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJIOB. 3aBUCUMOCTb

59 COTPOTHUBIICHUS METAJIIIOB OT
TeMriepaTypbl. CBEpXIIpOBOIMMOCTh

60 DNEeKTPUUYECKUN TOK B BAaKyyMe.
CBoIiCTBA DJIEKTPOHHBIX ITYyYKOB
[TonynpoBoaHWKH, UX COOCTBEHHAS U

61 MIPUMECHAsI POBOAUMOCTh. CBOMCTBA bubnuoreka [IOK
p—~n-nepexozna. IlomynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
PUOOPHI
DIIEKTPUYECKHUI TOK B paCTBOpax v

62 paciuiaBax 3JIEKTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTHYECKAS TUCCOLIHAIIUS. https://m.edsoo.ru/ff0c82ba
DneKkTposn3
DIIEKTPUYECKUI TOK B ra3ax.

63 CaMoCTOSITeIIbHBIN U bubnuorexa [JOK
HECAMOCTOSITEIbHBINA pa3psia. MoHus. https://m.edsoo.ru/ffOc84ae
[Ina3zma
DnexTpuyueckrue npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnunoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKu https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06matouit ypox bubnunoreka [JOK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbHas paboTa o Teme

66 «Qnexrpocraruka. [1ocTosHHBII Bubmmorexa LIOK

JNEKTPUUECKUl TOK. TOKHU B

https://m.edsoo.ru/ffOc8a8a



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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Pa3IUYHbIX CPEAAX»

67 PesepsHbiil ypok. KonTpoiabHas 1 bubnunorexa [JOK
pabota mo Teme "DnekTpoguHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. Q000NN ypoK 1 bubmmoreka [JOK
o remaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
o
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxriieckie i[:;:eﬂlrlﬂ :gg)al;?)ln;:fenbﬂme
padoTsI padoThbI pecypest

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MaruutHoe 1ojJie. 1 bubmmoreka [{OK
Bexktop MarHuTHON MHAYKUMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WHTyKITUU
MarauTHO€ 1oJie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bu6moreka [IOK
B3anmopeiicTBre MpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopaTtopHas paborta «3yuenue 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISl KaTYIIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBe MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuna Ammepa.
JlaGopaTopHas pabora bubnuoreka [JOK

4 . 1 1
«Hccnenosanue nelcTBU https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)
JleiicTBrEe MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpomMarHuTHas uHAyKuus. [lotok

6 BEKTOpa MarHuTHOW nHAykuuu. J/1C 1

HWHIAYKIUH. 3akoH BHCKTPOMaFHHTHOﬁ



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

nHaykuuu Papanes

JlabopaTtopHas pabora
«HccnenoBanue SIBICHUS
BHCKTpOMaFHI/ITHOI\/JI HHIAYKOUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTB. SBIEHUE
camouHaykIuu. 3J1C caMOUHTyKITUH.
DHeprusi MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTBHI, JIEKTPOJBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
VMHJyKIMOHHAs I1eYb

10

O6o6mmaronuii ypok « MarHutTHoe
noJie. DIIEKTPOMAarHUTHAST MH]TYKITHSDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padoTa o Teme
«MarnuTtHoe noJie.
DneKTpOMarHUTHAsT MHYKIIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo0OOHBIE MEXaHUUYECKUE
kosnebanus. 'apmoHnyeckue
KosneOaHusl. YpaBHEHUE
TapMOHUYECKHX KOoJeOaHHi.
[IpeBpaienue suepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabora
«MccnenoBanue 3aBUCUMOCTH
Meproja MallbIX KoeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPYy3a»

14

Koneb6arenbHblit KoHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AJIEKTPOMArHUTHBIC KOJIcOaHUs B
UeaTbHOM K0JeOaTeTbHOM KOHTYpE.
AHaNoOrust MEX1y MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUSA SHEPIruru B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpe

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarMUX
KoseOaHusX. BoIHYX/IeHHbIE
MexaHHYecKue Koyiebanus. Pe3oHnanc.
BI)IHY)K)IGHHI)IG SHGKTPOMaFHI/ITHI)Ie
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

[Iepemennslii Tok. CHHYCOMAAIBHBIN
MepeMEHHbINA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIIIUTYJHOE U
JNEUCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponssocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoiicTBO U MPaKTHUECKOE
MIPUMEHEHHE JIEKTPUIECKOT0 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JTUHUH JIEKTporepead

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTM4YECKHE PUCKHU IIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
KynbTypa ucnonp3oBaHus
UIEKTPOIHEPTUHU B ITOBCEIHEBHOMN
KU3ZHU



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

MexaHU4eCcKHe BOJIHBI , YCJIOBHA

pacnpocrpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21 pacIpOCTpaHEHHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeunble ¥ MPOIOJILHBIE BOJIHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOoMKOCTh bubnuorexa [JOK
3ByKa. BricoTta Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJHBI, UX
23 cBoicTBa 1 ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBI paguoCBsI3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponbhas pabora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [IOK
Todeunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 otpaxkeHus ceta. [loctpoeHue bubmorexa HOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHHil B IIIOCKOM 3epKaje
[Ipenomnenue cera. [lonHoe
08 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubnunoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpa)KeHHUS
29 JIaGopartopHas pabota «3mepenue bubnuoreka [IOK
II0Ka3aTells MPEIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyia TOHKOHN JIUH3bI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHas pabora

31 «MccnenoBanue CBOMCTB
M300paXeHUH B IMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
32 6enoro cserta. L{Ber. JlabopaTtopHas
pabota «Habnronenue aucnepcuu
CBETa»
WNnuTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
33 N
ceerta. [ludpakumnonnas pemeTka https://m.edsoo.ru/ff0ced22
[TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOpHI M yCTPOMCTBA U
yCI0BHS UX 0€30MMacCHOT0 MPUMEHEHUS
['panuIBl MPUMEHUMOCTH
36 KJIacCMYeCKOM MexaHuKH. [locTynaTsl bubnmuorexa [JOK
CIIelIMaIbHOM TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeqIeHue BpeMEHH U COKpaIleHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON
38 ‘IaCTI:/H_ILI CBHSLy Macfm C dHeprueu u bubmorexa LOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusl MOKOs
KonrtponsHas padora «OnTuka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHON Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otoubl. opmyna [1nanka. DHeprus

bubmuoreka [JOK

40
¥ UMIyJbC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAaHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbl poTorddexra. YpaBHeHHE
42 9171HHIT€§H21 )ln(lf)l(bq)omaq);ema brmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» gorosddexra
JaBnenune cBeta. OnbitTer [1. H.
43 JleObeneBa. XMUYECKOE NEWCTBUE bubmmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTea u
MIPaKTUIECKOE TIPUMEHEHHE:!
44
dboTornemMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo reme «91E€MEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. ONBITE
46 Pezepdopna no paccesHuro o-4yactu bubmorexa HOK
POOPA P e https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToMa
bubmuoreka [JOK
47 I1 b
OCTYIATRL Hopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomieHue GoToHOB
48 [P IIEPEXOJIE ATOMA C OJHOI'0 YPOBHS bubmorexa [JOK
p pexon . A yp https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BomnHoBbIe cBolcTBa yacTHll. BOJIHEI
. bubnuoreka [JOK
49 ne bpoins. KopnyckymnsapHo-

BOJHOBOM AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopna o onpexnenennio cocrapa

PAaAOAKTUBHOI'O U3JTYYCHHUA

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
n3nydeHus. Biusaue
PaIOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amMmma-uznyyeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HyKJIOHOB B si/Ipe.
Snepubie peakunu. AnepHblid
peakrtop. [IpoGiembl, TEpCIEKTUBHI,
AKOJIOTUYECKUE aACTICKTHI SICPHOM
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTobl HaOMIOACHUS U
perucTpanum 31eMeHTapHbIX YaCTHII.
Kpyrasiii cron «DyHnaMmeHTanbHbIE
B3auMoJieicTBUsA. EMuHCTBO
(bu3nuecKoil KapTUHBI MUPa»

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

55

Bun 38é3nnoro He6a. Co3pesaus,
SIPKUE 3BE3/1bl, IUIAHETHI, UX BUANMOE
nBrkenne. ConHeyHas cCUCTEMaA

56

Connue. ConHeuHasi akTUBHOCTb.
Ncrounuk sHeprun ConHua 1 3BE311



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

57

3BE3/1bl, NX OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
MOCJIeI0BaTeIbHOCTU. BHyTpeHHEee
cTpoenue 3B&311. CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOXKICHUU U
sBomtonuu CoJiHIa U 3BE3]T

58

Mneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue n apmxenue ConHua B
lNamaktuke. 'anaktuku. Y€pHble
JIBIPBI B AIpax TajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uzmydeHue.
MeraranakTuka

60

Hepemennsie npo0iemMbl acCTpPOHOMUU

61

KontponbHas padota «DmeMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6maronuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON U
ATUYECKOH cdepax IesATEeTbHOCTH
YyeJIoBeEKa

63

O6o6matomuit ypok. Ponb u Mmecto
(U3UKU ¥ aCTPOHOMUMU B
COBPEMEHHOM HAYYHON KapTUHE MUpa

64

O6o0maronuit ypok. Posb
¢u3nyeckoil Teopun B HopMUPOBAHUH
MpeCTaBICHUN 0 (pru3nyecKoi
KapTUHE MHUpa




O6o0mmaromuit ypok. Mecto
(¢u3nvecKoil KapTHHBI MUpPa B 00IIEM

65 1
PAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [IPEICTaBICHUN O IPUPOJE
66 PesepBHbIl ypok. MarautHoe nosie. 1
DneKTpOMarHuTHAast MHIYKIHS
PesepsHblit ypok. Ontuka. OCHOBBI
67 CHEIHATEHON TeopHuu 1
OTHOCHUTEIILHOCTH
Pesepubiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpopHU3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

. JluTeparypa as yyammuxcs

. Yueonuk I'.5. Mskues, b.b. byxoBues, H.H. Corckuit «®u3uka 10 knacc:
y4eOHUK 11l 00111€00pa30BaTENbHBIX YUPEKICHNUN: 0a30BbIA U MPOPUIbHBIN
ypoBHU»,M.: «IIpocsemenuey, 2010.

. Yueonuk I'.5. Mskuies, b.b. Byxosues, B.M. Yapyrun «®usuka 11 kinacc:
y4eOHUK U1l 00111€00pa30BaTEIbHBIX YUPEKICHNUN: 0a30BbIA U MPOPUITHHBIN
ypoBHu»,M.: «IIpocBemenuer, 2010.

. PeimkxeBuu A.Il. COopHuk 3amau mo ¢uszuke s 8-10 kimaccoB cpenHei
mKobl. — 12-e uza.- M.: «IIpocsemienuey, 1988

. Kupbsnos A.Il., Kopmryno C.M. Tepmoannamuka u MoJieKyJsipHasi (pu3HKa.
Kn. Jlng yuanuxcs - M.: «lIpocsemenue», 1977

. M.U. Baynos becenst no pusuxe. — M.: [Ipocsemienue, 1964

. IIpenbman S.U. 3anumarensHas pusuka. M.: Hayka., 1983

. Tapaco JI.B. ®wusuka B mnpupome: Ku. g yuammxca. - M.
«ITpocsemenuey, 1988

. Mapk Koaryn. Mup ¢usuku. — M.: «JleTckas nurepatypa», 1987



TEXHUYECKHUE CPEACTBA OBYUEHUA

1.
2.

Kommnrerorep, mpoekTop, MHTEPAKTUBHAS JOCKA
MynbTUMEUIHOE IPUIIOKEHUE K YPOKaM

YYEBHO- TIIPAKTMYECKOE W  YYEBHO-JABOPATOPHOE
OBOPYJIOBAHUE

1.
2.

PazngaTounslii MaTepual sl IPAKTUUECKUX U J1a00paTOPHBIX padoT.
EI'3-naboparopus

METOANUYECKHUE MATEPHUAJIBI JISA YUYUTEJIA

1.

10.

11.

12.

[Ipumepnass mporpamma cpefHero (MmoJIHOro) ooéimiero oOpa3oBaHUS TIO
buzuke s npodwibHOro - ypoBHs  (mucekMo  JlemaprameHTa
roCyJIapCTBEHHOW MOJUTUKHU B 00pa3oBaHuM MUHHUCTEPCTBA 00pa30BaHUs U
Hayku Poccun ot 07.07.2005 Ne 03-1263)

VYuebnuk I'.5. Msakumes, b.b. byxosue, H.H. Corckuii «®Puszuka 10
KJacc: y4eOHWK sl 00Ieo0pa3oBaTeIbHBIX YUPEKICHHUN: 0a30BbIM U
npodunbHbIi ypoBHU»,M.: «IIpocBemenuey, 2010.

VYyeOnuk I'.f. Mskumes, b.b. Byxosues, B.M. Yapyrun «®uzuka 11
KJacc: y4eOHMK Uil 00IIeo0pa3oBaTeIbHBIX YUPEKICHHUN: 0a30BBIN U
npoduiabHbIN ypoBHE»,M.: «[IpocBemenney, 2010.

PeiMkeBuu A.Il. COopuuk 3amay mo ¢uszuke 1 8-10 KimaccoB cpenHei
mKobl. — 12-e u3a.- M.: «IIpocsemnienuey, 1988

Kontponsubeie pabotel mo ¢wusuke: 10-11 xn.: Ka. Jdng yuwmrens /
A.E.Mapon, E.A.Mapos.- 2-e uza.- M.: «IIpocsemienuey, 2004
JIeMOHCTpaIMOHHBIN JKCIIEpUMEHT 10 (u3uKke B cpenHer mkoie. Y.1.
MexaHuka, MOJICKyJsipHas (hu3MKa, OCHOBHI 3JiekTpoauHamuku. [lox pen.
A.A. Tlokposckoro. U3x 3-e.- M.: «IIpocsenienue», 1978

OBenuuk D.E. u np. Metoauka npenogaBanus GU3NKU B CPETHEH IIKOJIE:
Mexanuka: [Tocobue anst yunrens. 2-e uza.- M.: «lIpocsemenue», 1986
KupbsnoB A.Il., KopmynoB C.M. TepmonuHamuka W MOJEKYJspHAs
dusuka. - M.: «IIpocBemenuey, 1977

I'mazynoB A.T., Hypmuuckuit W.M., Ilunckuii A.A. Meroauka
npenogaBaHus  (GU3MKM B CpeIHEW  mKoje:  DNeKTpoJAMHAMUKa
HECTaIlMOHAPHBIX siBineHu. KBantoBas ¢usuka.: [locobue s yunrens. 2-e
u3n.- M.: «IIpocBemnienuey, 1989

@uznka. 9-11 kmaccel: TpOEKTHAs AESITEIBHOCTh Yydalluxcs/ aBT.-COCT.
H.A. JIeimapesa. - Boarorpan: Yunrens, 2008

l'opnoBa JILA. WuterpupoBanHbie ypoku ¢usuku: 7-11 xmaccel. —
M.:BAKO, 2009

Hemuenko E.A. Hecrangaptaeie ypoku ¢usuku. 7-11 xmaccel. -
Bousrorpaa: Yuurens-ACT, 2002



13. Ypoku ¢usuku c npuMeHeHueM HH(GOPMAILMOHHBIX TeXHOoJorui. 7-11
KJIacchl. MeToanueckoe MocoOue ¢ AJIEKTPOHHBIM Tpuiioxkenuem / 3.B.
Anekcanapona u ap. — M.: «I'modycy», 2009

14. «KoHTposbHO — u3mMepuTenbHble MaTepuanbl. Ousuka. 7-9 kmace/ Coort. H.
WN. 3opun. — 2e uzn., nepepad. — M.: BAKO, 2013

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. bubnuoreka — Bce no npeamery «dPusnkay. — Pexxum nocryna:
http://www.proshkolu.ru

BuneoonsiTel Ha ypokax. — pexum goctyna: http://fizika—class.narod.ru

3.  Enunas xomnexkuusuu@poBbix 00pa3zoBaTeIbHBIX pecypcoB. Pexum
nocryma: http://school-collection.edu.ru

4. HHTepecHbIC MATEPHAJIBI K YpOKaM (DU3UKH 110 TEMaM; TECTHI 10 TEMaM;
HarJIsIHbIe TocoOus K ypoka. — Pexxum noctyna: http://class-fizika.narod.ru

5. Iludporsie oOpazoBatenbHbIC pecypchl. -Pexum qoctymna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH M0 pusuke. — Peskum poctyma: http://www.fizika

7. Tazera «1 ceHTAOps» MaTepualsl o PUHKE.
http://archive/lseptember.ru/fiz

AnnManuu pusndeckux o0bekToB. http://physics.nad.ru/

XKusas pusnka: oOydaromiast mporpamma. http://www.int-
edu.ru/soft/fiz.html
®dusuka. ru/ http://fizika.ru/

10.®u3zuka B mKOJE. OJEKTPOHHBIE YPOKM U TeCThl. J[BWKeHHE U

B3aMMOJCUCTBHUE TeJl. JIBUKEHHE U CUJIBI

11.®u3uka B 1IKoye. DIEKTPOHHBIE YPOKHM M TecThl. Pabora. MoOIIHOCTB.
Oueprus. ['paBuTanus. 3aKOH COXpaHEHUS YIHEPTUH.

12.®uzuka B mKoie. DIEKTPOHHBIC YPOKHU U TECThl. MONEKyIApHas CTPYKTypa
Marepuu. BHyTpeHHsIs sHEpTHsl.

13.®u3uka B mIKOJIe. DIEKTPOHHBIE YPOKH U TECTHl. DIEKTPUUYECKHE TOJIS.
MarHuTHbIE TTOJIA.

14 . ®uszuka B 1mIKoJie. DJEKTPOHHBIE YPOKH M TECThl. IJJIEKTPUUYECKHUHI TOK.
[lonyuenue u nepenayda 3AEKTPOIHEPTUU.

15.¥Ypoku ¢uzuku Kupunna u Medoqus . 10,11 xmacc

Ypoku pu3nKu ¢ MpUMEHEHHUEM HH(POPMAITMOHHBIX TEXHOJIOTHH. 7-11 Ki1acchl.


http://www.proshkolu.ru/
http://fizika–class.narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika/
http://archive/1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html
http://fizika.ru/

