MynHuHnajasHoe aBTOHOMHOe 0011e00pa3oBaTeIbHOE YUpeRIeHHe
cpenusas odmeodpazopaTenbHan uikoaa Ne 41

ITprasaTa [lenarorHuecKAM COBETOM YTBEPA AR
Iporokon Ne { ot «30» aBrycra 2023 1. Huperrop MAOY COIL Ne 41
/4" Toromuma O.H.

L 7 h .
Hpuxas Noot For « 17 » Léter i7 52023 1.
[

PaGo4asi mporpamMma
yuednoro npeamera «@u3nka (0a30BLIH YPOBEHB)»
YPOBEHB CpeIHero 00IIero oopa3oBaHus

(IpanoXKeHne K OCHOBHOH 06pa3oBaTeBHON IPorpaMMe cpefiHero obmero oGpa3oBanus)

' ExarepunOypr, 2023 r.



HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢usuke 06a30BOro ypOBHS Ha YpPOBHE CpEIHEro O0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom (¢enepaiibHONM paboyeill mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopnepxaHue mporpamMmbl MO (PU3MKE HaAMpaBiIeHO Ha (OpMUpPOBaAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyaromuxcs 10-11 xmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (PU3UKU Ha Oa30BOM ypOBHE,
B TOM YMCJI€ IPEAMETHBIE PE3yNbTaThl 110 FOAaM 00Y4EHHUS;

e cojepkaHue yueOHoro npeamera «dusmkay 1o rogam o0ydeHHUs..

dusrka Kak Hayka o HamOoJyiee OOIMX 3aKOHAX MPUPOIBI, BHICTyMAs B
Ka4yecTBe yueOHOro IMpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUH 00 okpykaromeMm Mupe. ILlIkonpHBIN Kype PU3NKN — CHCTEMOOOpa3y O
JUI €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3ydaeMbIX XUMHEH, OWOJIOTHEH,
dbu3mdeckoii reorpadueri u acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOpPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenne Qu3MKH BHOCUT OCHOBHOW BKJaa B (OpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METO]] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU Y4EOHBIX UCCIICIOBAHHA.

B ocHOBy kypca (usuku 11 ypoOBHS CpeaHero oOIiiero oOpa3oBaHUs
MOJIOXKEH pAN WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuali U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUM C HEW Marepuasl Kypca (HU3UKH
o0beUHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzauus mpeamnoyiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢uzuku ¢ pa3BuTHeM oOOIIEeCTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUECKUMHU MPOOIeMaMH.

Hoess npuxnaownoii  uanpasnennocmu. Kypc @usuku mnpesarnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOIMYECKUX MPHUIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peamu3yeTcss TMOCPEICTBOM BBEIEHHUS 3JIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKMM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM pallOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (DU3UMKM HAa YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus SBIAIOTCSA (uU3MdYeckue Teopuu ((popMupoBaHHE MPEACTABICHUHA O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, I ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-IeSITeIbHOCTHBIN TOIX0/T B Kypce (DU3UKU peanu3yeTcs Mpexkae
BCEro 3a CU€T OpPraHM3aIluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronnmxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JAOOpaTOpPHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUH CITMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BhiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUIaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢usuku. [lpm sToM oOecmeunBaeTcs OBIAJCHHE
O0y4aloUIMMHCS YMEHHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHMS
3aBUCUMOCTEH (PU3NYECKHX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PAaCYETHBIX W KAYECTBEHHBIX
3ana4. Ilpu 3TOM a1 pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3UYECKOM MOJIEIIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOrO paszfesia Kypca, TaK U UHTErpupys 3HaHUS U3
pa3HbIX pa3zenoB. (s KauyecTBEHHBIX 3a/1a4y IPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
0oOBbsSICHEHHE TPOTEKaHUsI (PU3MYECKUX SIBICHUM M MPOILECCOB B OKPYXKAIOIIEH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
IpeAMETHOTO KaOuHeTa (PU3MKK WIM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa
IpPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B kaOuHere (Pu3MKU JOTKHO OBITh
HEeoOXoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pU3MKe YYEHHUECKUX MPAKTHUYECKUX PadoT M JEMOHCTPAIIMOHHOE
o0opyi0BaHUE.

JlemoHcTpanmonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMQJIBHOM JOCTATOYHOCTHU M OOECIEYMBACT IMOCTAHOBKY
NEePEUYHUCIICHHBIX B TporpaMme 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICJIOBAHUS  W3yYyaeMbIX SIBIICHMM H  MPOIECCOB, HOMIHUPUUYECKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 000OpyIOBaHME JUIsI YYEHHMUECKHX MPAKTUYECKUX padoT
dopMupyetcsi B BUie TEMaTHUYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaTopHOTrO O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (¢opMHUpOBaHUE HHTEpPECa U CTPEMJICHHUS OOYyYalOUIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE WX HMHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE TPEACTABICHU O HAaydHOM METOAC IIO3HAHUA U
(dbopMHUpOBaHUE UCCIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIINM SIBJICHUSIM;

e ¢dopMHpPOBaAaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa H3yUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (¢opMHupOBaHWUE YMEHHH OOBSCHATH SBJICHHUS C HCIOJIb30BAHHEM
bu3nUecKrX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (¢opMHUpOBaHUE TPEACTABICHUN O POJU (DU3HMKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHue 3TUX 1esie o0ecrieurBaeTcsl peleHueM CIEAYIOMMX 3a/1ad B
MpoIecce u3yueHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TmpuoOpeTeHHe  CHUCTeMbl  3HaHUH 00  oO0mux  QuznuecKkux
3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHsX, BKIKOYAs MEXAHUKY, MOJEKYISIPHYIO
(U3HKY, 3JEKTPOJAUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPOPUZHKU;

e (dopMupoBaHHWE YMEHUN MPUMEHSITh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHUS (PUBMYECKUX SIBICHUM B TPUPOJEC U JJIsi MPUHATUS TPAKTUUECKUX
PELIEHUI B IOBCEIHEBHOU )KU3HU,

e OCBOEHHE CHOCOOOB pEHIEHUs PA3TMYHBIX 3aJad C SBHO 3aJlaHHOMN
(¢u3znueckoi MoOJIEeNblo, 3a/lay, MOAPA3yMEBAIOIIMX CAMOCTOSATENBbHOE CO3/1aHHE
duznueckoit MojieNy, aZieKBaTHON yCIOBUSM 3a7a4H;

e TOHUMaHHE (HU3NYECKUX OCHOB U NPHUHIIUIOB JCHCTBUSI TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

e OBJIAJICHUE METOJAMH CaAMOCTOSITEIBHOTO TUIAHUPOBAHUS U MPOBEACHUS
bU3MYEeCKUX DKCIIEPUMEHTOB, aHalM3a W  HHTEpHperanuu uHopMammu,
OTIpeJIEIICHHS] IOCTOBEPHOCTHU MOJYYEHHOT'O pe3yiibTaTa;

e CO3/aHHe yCIIOBUI TUTSI pa3BUTHUS yMEHUH MIPOEKTHO-
UCCIIEOBATEIBCKON, TBOPUECKOU JAEATEITLHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE CpEIHEro OOIIEero
oOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE MEpeueHb JIa0OpaTOPHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMUTENb JeNaeT BBHIOOD
NpOBEJICHUsT JIA0OPAaTOPHBIX pPadOT U ONBITOB C YYETOM WHIUBUIYaJTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA

10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 NO3HAHMUS

®usuka — Hayka o mpupone. Hayynble MeTOABl NO3HAHUSA OKPYXKAIOLIErO
Mupa. Ponb dSKcrieppuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKe.

MopenupoBanue (pu3nyecKux sIBICHUN U mpoueccoB. HayuHble runoressi.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBHS.

Ponb n mecto ¢uzuku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHHbI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(PPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABMkeHUE. OTHOCHUTEIBHOCTh MEXAaHMYECKOTO JBHXKEHUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpoCTh (CpedHssl CKOPOCTb, MTHOBEHHAas CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
Ciio)xeHue nepeMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPsSMOJIMHEHHOE nBuxkeHue. ['paduxu
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNYTH U TNEpeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IaICHHUS.

KpuBonuneintnoe nBrmkeHue. J[BMKEHHME MaTepUaJbHOW TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota obpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuueckne yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD,
JNBH>KEHUE CHAPSI0OB, LICMTHBIE U PEMEHHBIE NEpeaadH.

Jlemoncmpayuu

Mogenb cuctemMsl OTCUETA, WIUTIOCTPALMS KHHEMATHUYECKUX XAPAKTEPUCTUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmonenue nBukeHus Tena, OpOIIEHHOTO MOJ YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEPAaBHOMEPHOTO JIBUKEHHS C LIENIbIO ONPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKIYy MYTSIMU, MPONUJCHHBIMU TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocutenbHOCTM  ['anmunes.  Ilepseii  3akoH  Hbrotoha.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoii 3akon HeroTona
JUIsl MaTepuanbHOU Touku. TpeTuii 3akoH HeroTOHA 1151 MaTepuanbHbIX TOUEK.

3akoH BcemupHoro TtsroteHus. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buabsl Tpenust (IOKosi, CKOJMbXKeHUs, KadeHus). Cuia TpeHus.
Cyxoe tpenue. Cuna TpeHHUsS CKOJbXKEHUS U cuiia TpeHus nokos. Koaddumment
TpeHus. Cuia CONnpOTUBIICHUS IPU ABUKEHUH TEJa B )KUJIKOCTH WJIH rase.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaileHus. [limedo cuibl. Ycnosus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOUMIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOIO Tejla, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl coOXpaHeHUA 6 MEXAHUKE

NMnynbe MatepuaibHOM TOYKHM (TeNla), CHUCTEMbl MAaTEpUATIBHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIyJIbca Tejla. 3aKOH COXPAaHEHUs UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIIHOCTE CHJTBI.

Kunernueckass sHeprusi marepuayibHOM TOYKU. Teopema 00 HM3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [loTeHnuanpHas SHEPrust yIpyro
nedopMupoBaHHONW  TpYyKuUHBL.  [loTeHIManpHas  SHeprus  Tejda  BOJIU3U
NOBEPXHOCTH 3EMJIN.

[ToTenuuanbHple W HEMOTeHIMANbHBIE  cuibl.  CBsi3b  pabOTHI
HETMOTEHIIMAIBHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOW SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoilCTBa U MPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[Tepexo MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuyenue abGCOMOTHO HEYMPYroro yaapa C MOMOIIBI0 JBYX OAMHAKOBBIX
HUTSHBIX MasATHHKOB.

UccnenoBanue cBs3u pabOTHI CUJIbI C U3MEHEHUEM MEXaHMYECKON HSHEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJI0KEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHM M MX OIMBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHI[ BenlecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mojiekys. KonmndectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens wuaeanbHOoro rasa. (OCHOBHOE ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBlieHUEe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbITh, JOKa3bIBAIONIME JUCKPETHOE CTPOEHUE BellecTBa, ¢oTorpadun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnbiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIHE CyIlIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HJIEAJIbHOIO Tas3a,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue mMacchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCUMOCTHM  MEXAY  [apaMeTpaMH  COCTOSIHHS
Pa3peKEHHOrO rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonnHamuueckass cucremMa. BHYTpeHHssT SHEPrusi TEPMOJIUHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbota. BHyTpeHHss
JHEpPrus  OOHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenayw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIOTHI IpU TETUIONEPENAYE.

[lonsiTue 00 ammabatHoMm mpornecce. llepBbiil 3aKOH TEpPMOAMHAMUKHU.
[IpumeneHnne TepBOro 3aKoHA TEPMOJMHAMUKH K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpoLieccoB B MPUPO/IE.

TermoBele  mamuHbl.  [IpUHIMNBL  OEWCTBHS — TEIJIOBBIX  MAIIMH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBHIX MamuHax. KoadduimeHT mnose3Horo
nencTBus TerioBo MamwuHbL. [ukn KapHo m ero ko3gduIMEHT Mmoje3HOro
JNEeUCTBUS. DKOJIOTMYECKUE MPOOJIEMBbI TETIOSHEPTETUKH.



TexHuueckue yCTpPOWCTBA M TMPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEH SHEPruu Tejia MPU COBEPUICHUU PabOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUIEOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OmnbiT mo anuabaTHOMY pACHIMPEHHI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil  TypOWHBI, JBUratelis BHYTPEHHETO  CrOpaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. DPazoevie nepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcrapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrammueckue u amopdHsbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamuibl. CoBpeMeHHble Marepuainbl. [lnaBnenue u
KpUCTaITu3anus. Y nenbHas Teriora miasneHus. Cyomumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOCTBa W MPAKTHUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MTAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

Crioco0bI u3MepeHuns BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamoprbvie pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JieKTpoAMHAMHUKA

Tema 1. dnekmpocmamuxa

OnekTpuzauusi Tel. JIEKTpUUYECKU 3apsi. JBa BuAa SIEKTPUUECKUX
3apsiioB. [IpOBOJHMKM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.

B3aumoperictBue 3apsanoB. 3akoH Kynona. TodeuHbId 3JIEKTpHUYECKHIA
3apsaa. Onekrpuueckoe mnose. Hanpssk€HHOCTh anekTpudeckoro mnoiist. [IpuHnun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

PaGora cun anekrpocratmyeckoro  mois. llorenmman.  PasnHocTh
NOTeHIUAaNoB. [IpOBONHMKM W JOUINIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DneKTpoEMKOCTh. KoHeHCcaToOp. DNEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yYCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOIpPHOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IJIOCKOIO KOHAEHcaTtopa OT IUIoNagu
IJIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mok. Toku 6 paznuunlx cpeoax

DNEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DSIIEKTPUUYECKOTIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMHu.

DNEKTPUYECKOE CONPOTHUBJIEHUE. YJIETbHOE COMNPOTUBICHUE BEILIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomrHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasl CHUJIA U BHYTPEHHEE CONPOTHUBJICHUE HCTOYHHKA TOKA.
3akoH OMa [1J1s MOJTHOM (3aMKHYTOM) 3eKTpruyeckon nenu. Koporkoe 3aMbIKaHuE.

DONEKTpOHHAsT  NPOBOJUMOCTH  TBEPABIX  METAJIOB.  3aBUCHMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[lonynpoBoguuku.  CoOCTBEHHass W NOpUMECHas  MPOBOJMMOCTh
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax W  pacIiulaBax  dJIEKTPOJUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUi TOK B Tra3zax. CaMOCTOSTENbHBIA W HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: aMIepMerp,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTNPOTUBIEHUS MWIMHIPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUTOIIA/IM TONIEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmeniaHHOE COeIMHEHNE MTPOBOTHUKOB.

[Ipsimoe wu3MepeHue HNEeKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKa BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJAUMOCTD JTUO/A.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenune 35eKTpOABUKYILEH CHIIBI UICTOYHHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a30Boro ypoBHs B 10 kimacce oCymiecTBIsETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOrMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nowsimusi, CBA3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHUCTEMBbl ypaBHEHWH, JWHEWHas (QyHKIHs,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: mexannueckoe IBMIKEHUE B KUBOUM mpupone, nuddysus, ocmoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHUE AaTOMOB U MOJIEKYI,
MOJIb BEIllECTBa, MOJISIpPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C MCIOJIb30BAHHMEM MEXAHHU3MOB,
y4€T TpEeHHs B TEXHUKE, IOJAUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHJIULIUOHEDP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHbIE npuOopskl,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTossHHbIE ~ MarHUTHL. ~ B3auMoOJelCTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mosnie. Bekrop MarHuTHOM WHAYKIUU. [IpuHIUN Cyneprno3uiuu
MAarHUTHBIX IOJeW. JIMHMM MarHUTHOW MHAYKUMU. KapTuHA JIMHUM MarHUTHOU
WHIYKUWH T1O0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe T1oJ€ MNpPOBOAHMKA C TOKOM. KapThHa nMHUN HMHAYKIUU
MAarHUTHOTO TMOJIsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKoM. OnbIT OpcTeaa. BzanMmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenma, €€ MOIydb W HampaBjeHHE. JIBHXKEHHE 3apsyKEHHOU
YaCTHIIBI B OJTHOPOJTHOM MarHuTHOM mose. Pabota cunel Jlopenra.

SIBneHne SIIEKTPOMAarHUTHOW WHAYKIMH. [IOTOK BEKTOpa MAarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHnykuun Gapanes.

BuxpeBoe »snexkTpuueckoe Imosie. ONEKTPOABUKYIIAs Cuia HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTE. SIBIEHHME CaMOMHAYKUUH. OJIEKTPOABUXKYINAS CHUJIA
CaMOUHIYKIIMH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTHUYECKOEC NPUMEHEHUE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENIb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTUll, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHON NHTYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTb DJIEKTPOJBHKYILIEW CHIIbI HHAYKIIUM OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3ydeHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

NccnenoBanne neiCTBUSA MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnas  cuctema. CBOOOJHBIE  MEXaHHUYECKHE  KOJIeOAHUSI.
["apmonnyeckue konebanus. [lepuon, vacrora, ammuTyna u ¢asza KojleOaHUI.
[IpyxxuHHBI MasgTHUK. MaTeMaTHU4ECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpupiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3atyxaronmx KoneOanusx. BelHyX/I€HHbIE MEXaHUYECKUE
KoJnebanus. Pezonanc. BeIHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS.

[lepemennbiii TOK. CHHyCOMAANbHBIM MEpEMEHHBIM TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaIpPsKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepeaada u MOTpeOICHUE dIEKTPUUECKON
SHEPIruM. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE MPUMEHECHUE: SIJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoyieOATENbHOW CUCTEMBbI (NMPYKUHHBIM WU
MaTeMaTUYeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuniorpaMMsbl (3aBUCUMOCTH CUJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHHU ) TSt
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mociaeAOBATENIbHOM COEAMHEHHHM PE3UCTOpa, KaTyUIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JEeKTponepe adHn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOa MaJIbIX KoieOaHUil rpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanne mepeMEHHOro TOKa B ILEeNM M3  IOCIEI0BATENIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHeHus. Ilepumoa. CkxopocTh
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJIHBI.
Nurtepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOHBL. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJH. [I[puMeHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

TexHuueckne ycTpoWcTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u Audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HabGmronenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOW H
4acTOTOU KoJieOaHU.



HccnemoBanne  CBOWCTB  DJIEKTPOMATHUTHBIX  BOJIH:  OTPAXKEHHE,
NpesioMJIeHUE, MoJAspu3anus, Iudpakuus, UHTEpPEPEHLIHS.

Tema 3. Onmuka

l'eomerpuueckas ontuka. [IpsMomMHENWHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyu ceera. TouedHbIi UCTOUHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHusi cBera. [locTtpoeHne n3o0paxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBeta. 3aKkOHBl MpeNOMJIEHUS CBeTa. AOCOJIOTHBIN
nokazatenb npenomsieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbIN yrou
MIOJIHOTO BHYTPEHHETO OTPaKEHUS.

Hucniepcus ceeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue © pacceuBawIive JuH3bl. ToHkas JnuH3a. DOKycHOE
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3o0pa)keHuil B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBa€MO€ JIMH3O0M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBass ontuka. Hurtepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa csera. [udpakuuronnas pemérka. YcioBue HaOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pPacpOCTPAHEHUE, OTPAXKEHUE M TNPEIIOMIICHHUE CBETA.
Onrtryeckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

UccnenoBanne cBOCTB W300paKEHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKomna.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH

['paHnubl  IPUMEHUMOCTHM  KJIACCUYECKOM  MeXaHuku.  IlocTynarel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCUTENBPHOCTh OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpPALEHUE
JUTVHBI.

DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHLIBIL.

CBs13b MaccChl C BHGPFHeﬁ U UMITYJIbCOM pCJISITHBI/ICTCKOﬁ HYaCTHUILIBI. QHCPI“I/ISI
ITOKOA.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmovt K6aHMOB0OI ONMUKU

®oronsl. Popmyna I[lnanka cBaA3u 3Heprum (OTOHA C €ro YaCTOTOM.
DHeprus U UMNyJbc GPoToHA.

OtkpeiTie u wucciaegoBanue ¢otodpdexkra. Onbitel A. I'. Croznerora.
3akonbl ¢potodrddekra. YpaBHenne OiHmTerHa 18 (hororddekra. «KpacHas
rpa"una» ¢potodddexra.

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre ycTpoCTBA M MPAKTHUYECKOE MPHUMEHEHHE: (POTOIIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTo3ddexra.

Ceetoguo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[Inanerapnas mogmens aroma. lloctynater bopa. W3nydenume wm mnoriounieHwue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumasl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnoBbie cBoiicTBa yactuil. Boinbl ne bpoitisa. KopryckynsipHO-BOJIHOBOU
TyaJii3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHevaThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, 1abopamopHusle pabomel

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCMEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpoeHus siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHU0  cocTaBa
pamuoakTuBHOTO wm3iayueHus. CBoicTtBa anb(da-, OeTa-, raMMa-U3ITyUYEHUS.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe MpoTOHAa U HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromsl.

Anbda-pacman. DJNEKTPOHHBIM H TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIydyeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifpe. SAnepubie cuibl. [Jedext maccsl sapa.

SnepHble peakunu. Jlenenue u cuHTE3 A1€P.

Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. [IpobGiieMbl W TEPCIIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHIaMeHTadbHbIE B3aWMMOJCUCTBUA. EAMHCTBO (Qu3nueckolt KapTHHBI
MUpa.

TexHuueckne ycTporcTBa U MPAKTUUECKOE TPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIIUX YACTHII.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbel  pa3BUTHA acTpoHOMHUHM. [IpukiiagHOE W MHPOBO33PEHUYECKOE
3HAYCHUE ACTPOHOMMUHU.

Bun 3Bégnoro Heba. CosBe3nusi, sApKue 3BE3/bI, IMJIAHETHI, UX BUIUMOE
JIBUKCHUE.

ConHeunas cucreMa.

Connue. CosiHeyHast akTUBHOCTh. McTounuk sHeprun CoJiHIIA U 3BE3N.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —



CBETHUMOCTBY» JUIA 3BE3J TIJIABHOW IOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHLa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii [lyte — nHama [Manaktuka. [lonoxenue n nBuxenne ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
TaJaKTUK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa66s1a. Paz0eranue rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C MCMOJIb30BAHUEM KOMIIBIOTEPHBIX
OPUJIOXKEHUM JIs ONpe/iesieHus MOJI0OKEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOrO MOJYIIAPUS U IPKUE 3BE3BL.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

O6o0maromniee NOBTOPEHNE

Ponb ¢u3uku © acTpoHOMHM B HSKOHOMHYECKOW, TEXHOJOTHMYECKOM,
COLIMAJIBHOM M 3THYECKOU cdhepax AesTENHbHOCTA YeOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOUH KapTUHE MHpA, POJib PU3NYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusi, CBI3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MUecKas BEJIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peuieHUEe CUCTEMBl YpaBHEHUW, TPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPbl M MX IPOEKLUMU HAa OCH KOOPAMHAT, CIIOXKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJ00HS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOIAIN TIOCKUX (puryp u 00bEéMa Ted.

buonocus: snextpudeckue SBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIC
JNBH>KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanualuy Ha )KUBbIE OPTaHU3MBI.



Xumusa: CTPOCHHE aTOMOB M MOJEKYJ, KpPUCTa/UIM4YEeCKas CTPYKTypa
TBEPABIX  TEN, MEXaHU3Mbl O0pa30BaHUs  KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTpaJIbHBIA aHAJIU3.

l'eocpaghus:  MarHuTHBIE TMONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX DY,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUIA.

Texnonocusa: JHWHUAKA DIEKTPOIlEpenay, IEHEPATOp MEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTENb, WHAYKLIHUOHHASA II€Yb, pajaap, paauONpPUEMHUK, TEIEBU30D,
anTeHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.



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

OcBoenne yueOHOro mpeamera «Pu3MKa» Ha YpPOBHE CpPETHETO OOIIETro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJibTaThl OCBOCHUS YyueOHOro mnpenmera «Dusukay
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPaKAAHCKOW MO3UIIMKA OOYYAIOMIErocs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIeHa POCCUHCKOI0 00I1eCTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYEIIOBEYECKUX TyMaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIE€SITENBHOCTh B MHTEPECAX IPaXKJAHCKOTO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJEHCTBOBATh C COLMAIBHBIMU UHCTUTYTaMH B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJAM, JIOCTUXKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas ACTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIEr0 PU3NUECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K paziuyHbIM cepaMm NpodecCHOHATbHON AESTENIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh U CLIOCOOHOCTH K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 001aCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIBTYPbl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICUCTBUM B OKPYXAKOILIEW Cpelae Ha
OCHOBE 3HaHMS 1eJIe YCTOMYHUBOIO pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBIEHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO0 (QU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAy4YHOW [eATEeTbHOCTH, TOTOBHOCTh B TPOIECCE
U3y4eHHs]  (UBMKU  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBIE YHUBEpPCAJIbHbIE YUeOHbIE TeiicTBUS

ba3oBble JJoruyeckue aeicTBUA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh  MpoOiIeMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

OmnpeAeisaTh IEIU JCSATEIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,

BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B  PACCMaTPUBAECMBIX
(bu3HUECKHUX SIBICHUSX;

pa3pabaTeIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMCIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSTEIIBHOCTb, OIEHHUBATh COOTBETCTBUE
pEe3yJIbTATOB LEISAM, OLICHUBATh PUCKH ITOCJIEACTBUH JI€ATEIIBHOCTH;

KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHSX PEaIbHOIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciiegoBareibCKue 1€MCTBUSA:

BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMH MOHSITHAMUA U METOJaMU
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4eOHO-MCCIIEI0BATENBCKON U IPOSKTHOM e TEIIBHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIICHHS 3a/lad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BUJAAMH JEATEIBHOCTH M0 TOJXYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3OoBaHUI0 W TPHUMEHEHUI0O B PA3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/JaHUU YYE€OHBIX TPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh TIPUYUHHO-CIIEJACTBEHHBIE CBSI3M M aKTyaJllM3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAXOIWUTh apTyMEHTHI IJIS JTOKa3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYyYEHHBIE B XOJAE pEIICHUS 3aJaddl  Pe3yibTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCTIOBHSIX;

CTaBUTh W (POPMYITHPOBATH COOCTBEHHBIC 3a/Jadydl B 00pa3oBaTeIbHOMN
JESTeILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWS 1O (U3UKE B MPAKTUYECKYIO 00JIACTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUraTh HOBbIE UJIEH, NpeJiaraTb OPUrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HaBbIKAMM MOJTY4YeHUs MHPOpMALMU (PU3UUECKOTO COAEpKAHUS U3
HUCTOYHMKOB PAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTU3allMI0 M HUHTEPIpeTalnio MHPOPMAlUU pa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh CPEACTBA HMH(OPMALMOHHBIX ¥  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHA B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3aLIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECypcocOepeKeHus, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEp’KaHUS B pa3IMYHBIX (opmarax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHA:
OCYLIECTBIISITh  OOIIEHWE Ha Yypokax (U3UKM U BO BHE-YpPOUYHOI
NEATENbHOCTH;



pacno3HaBaTh MOPEANOCBUIKM KOH(DJIMKTHBIX CHUTyallud M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO W JIOTMYHO H3J1araTh CBOIO TOYKY 3pEHHUA C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IIPEUMYILIECTBA KOMAHIHOW U MHIUBUIAYaJIbHOU
paboThI;

BbIOMpATh TEMAaTHUKy U METOJbl COBMECTHBIX NEHUCTBUU C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN Ka)KOI'0 YeHA KOJUICKTUBA,

IPUHUMATHh L€IM COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH WU
KOOPAUHUPOBATh JEUCTBUA M0 €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHHMH YYaCTHUKOB, OOCYXKIAaTh pPe3yNbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAayeCTBO CBOETO BKJIAJa M KaXKJIOIO YYaCTHUKA KOMaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

peJjaraTb HOBBIE IIPOEKTHI, OLCHWBATh HJAEH C IIO3ULIUUA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATH MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH
bU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITH IJIAH PELICHUS PacUETHBIX M Kaue€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNOUYTCHUH;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaThH €ro, Oparh Ha ceO0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crrocoOCcTBOBaTh (POPMHUPOBAHHMIO W TIPOSBICHUIO JPYAUIIMA B 00JacTH
(M3UKH, TOCTOSTHHO MOBHIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JIESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB 1EJISIM;

BJIQJICTh HABBIKAMHM  IIO3HABAaTEIbHOW  pedriekcMu Kak  OCO3HaHMS
COBEPIIAEMBIX JICMCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTAaTOB U
OCHOBaHUM;



UCII0JIb30BaTh NMPUEMBI pedIeKCHH ISl OUEHKU CUTYyalluu, BEIOOpa BEPHOTO
peleHns;

YMETh OLIEHMBATh PHUCKA W CBOEBPEMEHHO NPUHUMATh PELICHHS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBl W AapryMEHTBl JPYTHX IpU AaHAJIM3€ pe3yJIbTATOB
NEATEIbHOCTH;

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTHBBI W AapryMEHTHl JPYTHX IpU AaHAJIW3€ pe3yJIbTaTOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYIHX HA OMIMOKH.

B mpouecce nOCTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOrpaMMBbl
no Qu3uke I8 YpOBHSA CpeAHEro oOuiero oOpa3oBaHMs Yy OOydaronIuxcs

COBEPIIECHCTBYETCS OMOIMOHATBHBIH WUHTEIIJIEKT, TIPEIOTar afoIHA
c(hOpMUPOBAHHOCTb:
CaMOCO3HaHWUS, BKJTIOYATOIIETO CTIOCOOHOCTH TIOHMMATh CBOE

HMOIIMOHAJILHOE COCTOSIHWE, BHJETh HAMpaBICHUS Pa3BUTUS COOCTBEHHOM
AMOIIMOHATBEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHMS, BKJIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEACHME, CIIOCOOHOCTh aJanTUPOBaThCA K
HMOLIMOHAJILHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMHU, BKJIFOYAONIEH CTPEMJIEHUE K JOCTHXKEHUIO 1IeJIU U
ycrexy, ONTUMHU3M, MHHULUATUBHOCTb, YMEHHE JE€HCTBOBATH HMCXONsS U3 CBOUX
BO3MOXKHOCTEH;

SMIATUM,  BKJIIOYAIONMEH  CIIOCOOHOCTh  TMOHHMMATh  SMOILIMOHAJIBHOE
COCTOSIHME JIPYTHX, YUUTBIBATH €TO MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTD K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLMAJbHBIX  HABBIKOB,  BKJIIOYAIOIIUX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUS C APYTMMHM JIFOABMH, 3a00TUTHCS, MPOSBIATH MHTEPEC U Pa3pellaTh
KOH(MITUKTEHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonny obOyuenus B 10 kiacce mnpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA TPHUMEpPax Poib U MecTo (Gu3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B Pa3BUTUH COBPEMEHHOU TEXHUKH W
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHULIBl TPUMEHEHUS HU3YYEHHBIX (U3UYECKUX MOJEIIeH:
MartepualibHasi TOUKa, HHEpIMajdbHas CUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,



UJIeanbHbIM a3, MOJEIIM CTPOECHUS I'a30B, KUAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu GU3NIeCcKuX 3a1ay;

pacro3HaBaTh (U3UYECKUE SIBICHUS (MPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEUIECTBA U
AJEKTPOJUHAMUKUA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBIDKEHHE, CBOOOJHOE TAJE€HUE TeJ, JABWKEHHE IO OKPYXHOCTH, HHEPIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOyHOBCKOE IBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, UBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHE, HUCTHApPEHUE, KOHJCHCAIMS, IJIABJICHUE, KPUCTAIIM3AlNS, KUIICHUE,
BJIKHOCTh BO3/lyXa, IMOBBIIIEHUE AABICHUS T'a3a MIPU €r0 HAarpeBaHUM B 3aKPHITOM
COCy/l€, CBSI3b MEXKAY MapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECccax,
AJIEKTpU3aLUs TEJl, B3AUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHWYECKOE JIBMKEHUE, MCTOJIb3YSl (PU3NUECKHUE BEIUYUHBI:
KOOpAWHATa, MyTh, IMEpPEMEIIEHUE, CKOPOCTb, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIC TeJa, KHHETHUYECKash SHEPrusi, MOTCHIIMAIbHAs SHEPrusi, MEXaHU4eCcKas
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(U3UYECKUI CMBIC HCIOJIB3YEeMbIX BEIWMYHH, WX OOO3HAUYCHUS] W EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI U TEIUIOBBIC SBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIleparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO ABMXKEHUS MOJICKYJ, CpeAHEKBaJpaTUUHAs
CKOPOCTh MOJICKYJ, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEprHs, paboTa rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENISA, TPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIb3YEMBIX BEJIMYHMH, HX
0003Ha4YeHUS] W CIUHMIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUME JAHHYIO
(U3UYECKYI0 BEIUYMHY C IPYTUMHU BEJTUUYNHAM;

ONHUCHIBATh  M3YUYCHHBIC  JJIEKTPUYECKHUE  CBOMCTBA  BEIIECTBA U
ANCKTPUYCSCKUE SIBICHUA (IPOIECCHI), HCIOIL3Yd (HU3NUESCKUE BEITUUHHBI:
AJIEKTPUYECKUIN 3apsjl, AJIECKTPUUECKOE T0JIe, HANPSKEHHOCTh IOJis, MOTEHIIHA,
Pa3HOCTh TOTCHIIMAJIOB;, IPU OIMCAHWUU IPABWIBHO TPAKTOBaTh (PU3MUCCKUN
CMBICI HCIIOJIb3YEMBIX BEIWYWH, HMX O0O0O03HAYEHWS M EIWHHUIIBI;, YKa3bIBaTh
dbopMyIIbl, CBSA3BIBAIOINKME JaHHYI (HU3WYECKYH0 BEIWYHHY C JPYTUMH
BCIIMYMHAMM;

aHAJTU3UPOBATh (PU3WUYCCKHUE MPOICCCHl U SBICHUS, UCIOIB3YS (BHU3NUCCKHEC
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonsr HeroTtoHa,
3aKOH COXPaHEHMS MEXaHMYECKOM DSHEPIruM, 3aKOH COXPAaHCHUS WMITYJbCa,
MPUHIMI CYNEPHO3UIIMN CHUJI, TPUHIIMI PABHOIPABUS HHEPIUATBHBIX CHCTEM
OTCUYETA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHMSI BEIIECTBA, TIa30BbIC



3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KylloHa, mpu O3TOM pa3iuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKCHHE W YCJIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIUIBI JCHCTBUS MAaIlliH, MPHOOPOB U
TEXHHYECKUX YCTPOUCTB; pa3MuaTh yCIOBUS WX 0€30MAaCHOTO HCIOJIh30BAHUS B
MOBCEIHEBHOM KHU3HU;

BBITIOJTHATE OKCIIEPUMEHTHI T10 WCCIICOBAHUIO (DU3UYCCKUX SIBICHHA U
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYJOBaHUS, MPOBOJWUTH OIBIT U
(GbopMyITHpPOBATH BHIBOJBL;

OCYIICCTBIISITh IPSIMBbIC M KOCBEHHBIC M3MEPEHUS (PU3NICCKUX BEIIMYHH, ITPU
STOM BBIOMPATh ONTHUMAJBHBINH CIIOCOO HM3MEPEHHUS M KCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXKIYy (U3MUYECKHMMH  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
¢ukcupoBaTh PE3yNbTATHl TOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIIUYUH B
BUJIe TaOMUIl U TpadUKOB, IeNaTh BRIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOro1aTh MpaBmiia 0€30MaCHOTO TpyAa MpU MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIeIOBATEIbCKON U MPOEKTHOU
JESTEIBHOCTU C WCIOJb30BAaHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py1I0BaHMS;

pemarh pacuéTHBIC 3aJaud C SBHO 3aJaHHOM (U3UYECKOW MOJCIbIO,
UCTIONB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aja4H
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI B (POPMYJIBI,
HeoOXomuMble NIl €€ pEelIeHUs, MPOBOANTH PAcu€Thl U OIICHUBATH PEATBHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3MUECKON BETUYNHBI,

pemarth KaueCTBEHHbIE 3a/lavyu: BBICTPANBATh JOTUYECKU
HEMPOTUBOPEYHBYIO IEMOYKY PACCYXKACHUN C OMOpPOM Ha W3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NYECKUE SIBIICHUS,

WCIIOJIb30BaTh ~ TPU  pEIIeHHH  Y4eOHBIX  33Jad  COBPEMCHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPEJICTABIICHUS YYeOHOW M HAYYHO-TIOMYISIPHOW WH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

MPUBOJIUTH MMPUMEPHI BKJIAJIa POCCHMCKUX U 3aPYOC)KHBIX YUEHBIX-(PU3UKOB
B DPa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOMIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;



HCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30NaCHOCTH MpU OOpaIeHUH ¢ TpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHUs 3A0POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOrO
MOBEJICHUS B OKPYKAKOLIEH Cpele;

pabotaTh B TpyHNe C BHIIOJHEHUEM PA3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pACHpPENeisITh OOA3aHHOCTH H
IUTAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBATHO OLEHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIbI B PEIICHUE pacCcMaTpUBaeMOi MPOOIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPHUMEpPax Pojb U MecTo (HU3MKU B (POPMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON AESATENbHOCTU JIOACH, IeJIOCTHOCTh U €IUHCTBO
(du3znuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHUS W3YyYEHHBIX (U3UUECKUX MOJIETeH:
TOUYCYHBIN AIEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIIOHHAash MOJIeJIb aTOMHOTO Sipa MpH pEeHIeHUH (PU3NYECKUX
3azay;

pacrno3HaBaTh pU3NYECKUE SBJICHUS (IIPOLECCHI) U OOBICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHI U KBAHTOBOM (PU3UKHU: AJIEKTPUUECKAs] IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHUCTBMsI TOKA, B3aUMOJEHUCTBUE
MarHuTOB, JJEKTPOMAarHUTHas WHAYKUMS, JEHCTBUE MAarHUTHOIO TIOJs Ha
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHuTHbIE KOJEOAHUS U
BOJIHBI, MNPSIMOJIMHEWHOE pacCIpOCTPAHEHUE CBETa, OTpPa)XKCHHE, MpPEOMIICHUE,
uHTepdepeHuus, audpakuus U HOJApU3ALUs  CBETa, JUCIEpPCUs  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEHYaToro CHeKTpa aToMa BOJOPOAA, €CTECTBEHHAass M MCKYCCTBEHHas
pPazlOaKTUBHOCTD;

ONMCHIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (3JEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pa3JIMYHBIX  Cpel) WU
AIIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIAa TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, NEKTPOABIKYIAs cuia, padoTa TOKa,
WHAYKIMS MarHuTHOTO mousid, cuia Awmmepa, cuna JlopeHna, HWHAYKTHBHOCTD
KATYIIKH, 3HEPIHusl 3JEKTPUYECKOr0 M MArHUTHOIO NOJIeH, MEpUOA U 4YacToTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3api]l U cuja TOKa B Ipolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHud, (HOKYCHOE pacCTOSIHHE U
ONTUYECKas Cujia JIMH3BI, NMPU ONHCAHWM MPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBIC]I HCIIOJIb3YEMBIX BEIUYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3blBATh



bopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3WYECKYI0 BEIWYHUHY C JPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUSI M TMPOIIECCHI, HCIOJIb3Ys
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
ATOMHBIX SIJIep, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUN CMBICI
WCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUsS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NYECKON BEJIMYHUHBI,

aHAJTM3UPOBATh (PU3UUYECKHUE MPOIIECCHl U SBJICHUS, UCIOIL3Ys (U3UUECKUE
3aKOHBI W TIPUHIUIBI: 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapaJIeILHOTO
COCIMHEHUs TMPOBOJAHUKOB, 3akoH Jlxoyns—JleHna, 3akoH AJIEKTPOMArHUTHOMN
WHIYKIUU, 3aKOH TPSMOJIMHEHHOTO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 111 PoTtodrddekra,
3aKOH COXPAaHCHHUS JHEPruH, 3aKOH COXPaHEHUS HUMITYJIbCA, 3aKOH COXpPaHCHUS
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsS MacCOBOI'O 4HCJa, MOCTynarshl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3andaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXKEHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
NPUMEHUMOCTH;

ONpeNeNsITh  HampaBiIeHHE BEKTOpa MHIYKIUA MArHUTHOTO  TOJIS
IPOBOJAHHUKA C TOKOM, CHIIbI AMIiepa u cuiibl JIopeHna;

CTPOUTh W ONUCHIBATh H300pa)KE€HHE, CO3[]aBaeMOE IIJIOCKUM 3epKalioM,
TOHKOM JTUH30M;

BBITIOJHATh AKCIEPUMEHTHI IO HCCIECIOBAHUIO (U3UYECKUX SBICHUA U
IPOIIECCOB C HCIOJIb30BAaHMEM NPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO SKCIEepHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpOBaTH BHIBOJBL

OCYIICCTBIISITH IPSIMBbIE 1 KOCBEHHBIE H3MEPEHUS (PU3NMUECKUX BEITUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (U3MUYECKHX BEJIMYWH C HCIOJIB30BAaHUEM
OpSAMBIX HM3MEPEHWIl: TMPU OSTOM KOHCTPYHPOBAaTH YCTAHOBKY, (PUKCHPOBATH
PE3yNIBTATHl MOJYYEHHOW 3aBHUCHUMOCTH (PU3MYECKUX BEIWYMH B BHJIEC TAOIUI] U
rpaduKoB, AeIaTh BEIBOABI MO pe3yIbTaTaM MCCIICI0BAHMUS;

coOmo1aTh TpaBmiIa 0€30MacHOTO TpyJa MpU MPOBEICHUH UCCIEIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATENHCKON W MPOCKTHOM
NEATENIbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHMS;



pemarb pacy€THble 3aJadyd C SBHO 33JaHHOW (HU3MUECKOW MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aJa4u
BBIOMpATh (DPU3UUECKYI0 MOJEIb, BBLACIATh (PU3MUECKUE BEIMYHUHBI U (HOPMYIIHI,
HEOoOXoIUMBbIE ISl €€ pPEelICHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETUYMHBI,

pemarhb KaueCTBEHHbIE 3a/layu: BBICTPanBAaTh JOTUYECKU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKACHUI C OMOpOM Ha W3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE ABIICHUS,

UCIIOJIb30BaTh  MPU  pEIIeHMHM  y4yeOHbIX  3aJlad  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/cTaBleHuss yueOHOM M HAy4YHO-TOMYJISIpHOW MH(OpMAIUK, OJYyYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyr0 HH(POPMAIIHIO;

OOBSACHATh TPUHUUIBI JIEUCTBHUS MAaIlIMH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh yCJIOBUS MX 0O€30M1aCHOrO HUCIIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETUUECKUE 3HAHMSI 10 (U3MKE B MOBCEIHEBHOH JKHU3HU
i obecrieyeHust 0€30MacCHOCTU NPU OOpallleHnu ¢ IpUubopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, ISl COXPAHEHUs 30POBbSI M COOJIIOIEHUSI HOPM 3KOJIOIMYECKOT0
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTh B TpyNIEe C BBIIOJHEHUEM PpA3IMYHBIX COLUAIbHBIX PpOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbl, PALUOHATIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATENIBHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJICKBATHO OLIEHUBATh
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELLIEHUE pacCMaTpUBAaEMOM POOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny 24
Paznen 4. QJJIEKTPOJAUHAMUKA
4.1 DneKTpocTaThKa 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK
' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 3
11 KIIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHmue pa3esioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabusie | IlpakTuueckue (ipp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJANHAMUKA
11 MarnauTHO€ 1oJie. DJIEeKTPOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIAYKLNA https://m.edsoo.ru/7f41c97¢
Wroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHuvecKkue 1 3J1eKTpPOMarHuTHbIE 9 1 bubnunoreka [JOK
' KOJIcOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKkue 1 3JIeKTPOMarHuTHbIE 5 | bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c¢




2.3

Onruka

10

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

Hroro no pazneny

24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

31 OcCHOBBI crieITUATBHON TEOPUH 4 | bubnuorexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznea 4. KBAHTOBASI ®PU3UKA
4.1 OI1eMEeHTEI KBaHTOBOM OIITHUKU 6 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c¢
4.2 Crpoenue atoma 4 bubmorexa OK
https://m.edsoo.ru/7f41c97c¢
4.3 ATOMHOE SApO 5 bubmorera [IOK
https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPHN3UKHN
5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 1 bubmorexa HOK
https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O06o0maroiiee MOBTOPEHUE 4 Bubmiorexa OK
https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 4
PesepBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosuuecTBO Yacos DJIeKTPOHHBbIE U(PPOBbIE
Nenn/m | Tema ypoka P bp
B Kontpoabnbie | IlpakTuyeckue | 00pasoBaTe/bHbIE
cero
padoTsbI padoThI pecypcel
| ®usuka — Hayka o npupoje. Hayunsie | bubnuorexa [JOK
METO/IbI II03HAHUA OKPYXKAIOIIETO MUpa. https://m.edsoo.ru/ff0c32¢2
Ponb u MecTo pusnku B popMupoBaHun
. . bubnuoreka [JOK
2 COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACATETbHOCTH JIFOICH.
Mexanndeckoe ABmwkeHne. OTHOCHTEIIBHOCTD
bu6moreka [IOK
3 MEXaHH4eCKOro ABMkeHus. [lepemenienue, 1
https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE.
4 PaBHOMEpHOE MPAMOJIMHENHOE BIKEHUE 1 Bubnmorexa [IOK
pHOS IIp A ‘ https://m.edsoo.ru/ff0c3620
. bu6moreka [IOK
5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE JIBH)KEHUE. 1
https://m.edsoo.ru/ff0c372¢e
6 CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO 1 bu6mmoreka [JOK
MaJICHUSI. https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxenue. [Iprxenue | bubnuoreka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH. https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHOCUTENbHOCTH [ anumes.
. bubmuoreka [JOK
8 Nuepumansubie cuctemsl oTcuera. [lepBbiit 1
https://m.edsoo.ru/ffOc3be8
3akoH HproToHa.
Macca Tena. Cuna. IIpuHIMI CYIIEPIIO3UIINHA
. P Hep bubnuoreka [JOK
9 cui. Bropow 3akoH HerotoHa s 1
. https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUYKH.
10 Tperun 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX 1 bubnuoreka [IOK




TOYEK. https://m.edsoo.ru/ff0c3be8
1 3aK0H BCEMHUPHOTO TAroTeHus. Cuia TaKecTH. bubmuoreka [IOK
[IepBas kocMu4eckasi CKOpOCTb. https://m.edsoo.ru/ff0c3d00
bubnuorexa [JOK
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena. 1
https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapduuuent tpenns. Cuna
bubmmorekxa [IOK
13 COIPOTHUBIICHHS TIPHU JIBUKECHHUU TeJIa B
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIU Ta3e.
[ToctynarenbHOE ¥ BpalmaTeIbHOE IBUKEHUE
14 a0COJIIOTHO TBEPJIOTO Tes1a. MOMEHT CHIIBI. bubmuorexa [JOK
[Ineqo cuiel. YcnoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ffO0c41a6
Tena.
NMnynbc MaTepHabHOW TOUYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITyNbC Cuibl. 3aK0oH bubnuoreka [JOK
COXpaHEHUs uMIyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHHUE.
Pa6ota u mourHOCTh cuibl. Kunetnueckas
. bu6mmoreka [JOK
16 SHeprusi MaTepuanbHoi Touku. Teopema 00
. https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOM SHEPrUH.
[TorenunaneHas sHeprus. [loTeHunanpHas
7 SHEPTHsl ynpyro ae(GopMUpoBaHHOW MIPYKUHBI. bubnuoreka [JOK
[ToreHuumanpHas SHEPTUs Tea BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3EMIIH.
[loTeHuManbHbIE U HEIOTEHUUAIBHBIE CUIIBI.
CBs13b pabOTHI HEMOTEHIIUANBHBIX CUII C
. bubmuoreka [JOK
18 W3MEHEHUEM MEXAHUYECKOU IHEPTUU CUCTEMBI

TeN. 3aKOH COXPaHEHMSI MEXaHUYECKOUW
SHEPIruH.

https://m.edsoo.ru/ff0c478c




Jlaboparopuas pabota «lccrnenoBanue cBs3u
paboThI CHITBI C K3MEHEHHEM MEXaHHUYECKON

19
SHEPIrUU TeJla Ha MPUMEPE PACTSIKEHUS
PE3UHOBOIO KTyTay.

20 KonTtponsnast padora no teme «KunemaTnka. bubnuorexa [JOK
JluHamuka. 3aKkOHbI COXPAHEHUS B MEXAHUKED. https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-

. bubnuoreka [JOK
21 KUHETHUYECKOM Teopuu. bpoyHOBCKOE
https://m.edsoo.ru/ffOc4dc2
newxkenue. Juddysus.
XapakTep ABUKEHUS U B3aUMOICUCTBUS
22 YacTuIl BemecTBa. Moienu CTpoeHHs Ta3o0B,
KUJKOCTEN U TBEPBIX TEIl.
o Macca monekyn. KonuuecTBo BeliecTsa.
[Toctostnuas ABoraapo.

24 TemnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [lkana remneparyp Llenbcus.

)5 Wneanpnsiii raz3 B MKT. OcHOBHOE ypaBHEHUE bubmuorexa [JOK
MKT. https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemMIepaTypa Kak Mepa cpeHei

. bu6mmoreka [JOK
26 KUHETUYECKOM SHEPTUU JBUKEHUS MOJIEKYJI.
. https://m.edsoo.ru/ff0c511e
VYpaBuenue Menneneena-Knanelipona.
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI.
JlaboparopHas pabota «MccnegoBanue

28 3aBUCHMOCTHU MEXY IapaMeTPaMH COCTOSHUS
pa3peKEHHOTO ras3a.

29 N3onpoueccel B uAcaIbHOM ra3e U ux bu6mmoreka [JOK
rpauyeckoe npeicTaBiIeHHeE. https://m.edsoo.ru/ff0c570e

30 BryTtpenHss 3Heprust TEpMOAUHAMUYECKOU bubnunoreka [JOK




CUCTEMBI U CHOCOOBI €6 U3MEHEHHUS.
KonudectBo Temnote u padoTta. BHyTpeHHsIs
SHEPrus 0JJHOATOMHOIO MICAIBHOTO Tras3a.

https://m.edsoo.ru/ff0c5952

31 B eruionepeaadn Bubnrotexa LIOK
UJIBI T .
A pel https://m.edsoo.ru/ff0c5c36
VY enpHast TEMI0EMKOCTh BEILIECTBA.
32 Kf)[ €CTBO TEIUIOTHI IPU TZII'IJ'IOHC enaye Bubnrotexa LIOK
JIAY .
. P e https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mpo1iecc.

1 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
IIPUMEHEHNE K U30IIPOLIECCaM. https://m.edsoo.ru/ffOcSefc
Heo6patumocTh mMpo1ieccoB B MPUPOIE. bubmuorexa [JOK

34 .

BTtopoii 3ak0H TepMOAVHAMUKH. https://m.edsoo.ru/ff0c6230

35 [Ipuunun neicteus u K111 reroBoit bubnuoreka [IOK
MaIlUHEL. https://m.edsoo.ru/ff0c600a

36 Hwuxn Kapno u ero KIT/,.

37 DKOJIOTHYECKHE TIPOOIEMBI TeTIIIOOHEPT€THKHU.

18 O6o06matomuii ypok «MoJtekymsipHas (pu3uKa. bubnuoreka [JOK
OCHOBBI TEPMOIUHAMUKN Y. https://m.edsoo.ru/ff0c6938
KonTtponbHas padota o teme «MoJiekymspHas bubnuoreka [JOK

39
¢usuka. OCHOBBI TEPMOIUHAMUKI). https://m.edsoo.ru/ff0c6a50

40 [Tapoo6pazoBanue u koHaeHcanus. Vicnapenue bubnunorexa [JOK
U KUIICHUE. https://m.edsoo.ru/ff0c63b6
AOGCOMIOTHAS M OTHOCUTEJIbHAS BIAYKHOCTh bubnnoreka [JOK

41 .

Bo3ayxa. Haceliennsii nap. https://m.edsoo.ru/ff0c64d8
Tsepaoe teno. Kpucrammueckue u amopdHsie
4 Tena. AHM30TPOIHS CBOMCTB KPUCTAIIOB. bubnunoreka [JOK

Kunkue kpuctaibsl. CoBpeMEHHBIE
MaTepuabl.

https://m.edsoo.ru/ff0c65f0




43 [InaBnenue u Kkpuctauuzanus. Y aeabHas bubmmoreka [IOK
TeroTa riasienus. Cyomumanusi. https://m.edsoo.ru/ff0c6708

bubmmoreka [{OK

44 VYpaBHEHME TEIIOBOTO OalaHca.

P https:/m.edsoo.ru/ff0c6820

45 DneKkTpu3aIus Tel. DIEKTPUUECKUHU 3apsi/l. bubnuorexa [JOK
JIBa BHJ1a BIEKTPUUECKUX 3aPAJIOB. https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUITIEKTPUKH U

P P bubmmorexa [{OK
46 TIOJTYTTPOBOTHUKHU. 3aKOH COXPAHECHHS
https://m.edsoo.ru/ffOc6bcc
ANIEKTPUYECKOTO 3aps/a.

47 B3anmoneunctsue 3apsnoB. 3akoH Kynona. bubmuorexa [JOK
To4euHBIN IIEKTPUUECKHUH 3apsia. https://m.edsoo.ru/ffOc6ce4
Hanpsisk€HHOCTB MEeKTPUYECKOTo MOJIS.

48 [TpuHIUIT Cynepno3uIuy ANEKTPUIECKUX Bubnmorexa [IOK

P Ivl yHep B .. P https://m.edsoo.ru/ff0c6df2
noseu. JINHUK HanpsHKEHHOCTH.

49 PaboTa cui 37eKTpoCTaTHIeCKOTo MOJIsl. bubnuoreka [IOK
TToTenmman. PasHoCTb MOTEHIINAIOB. https://m.edso0.ru/ff0c6£00
[IpoBOAHMKH 1 AUDIIEKTPUKH B

bu6mmoreka [JOK
50 ANEKTPOCTATUYECKOM M0JI€e. Jnanexkrpuieckas
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb.
. bubnuoreka [JOK

51 DnekTpoeMKocTh. KoHnnencarop. 1

https://m.edsoo.ru/ff0c7126

52 DIEeKTPOEMKOCTD IIJIOCKOT0 KOHJAEHCATOPA. bubnnoreka [JOK
DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA. https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHnas pabora "H3mepeHue
EKTPOEMKOCTH KOHJEHCcaTopa'.

[IpuHIMUIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMPOBAJIBHOTO anmnapara,

CTPYﬁHOFO IIpUHTCpA. 9JICKTp0CTaTI/I‘{eCKaH




3amuTa. 3a3eMJIEHUE AEKTPOIIPUOOPOB.

55

DNEeKTpUUYECKUH TOK, YCIOBUS €ro

cymectBoBaHus. [loctosunpii Tox. Cuma Toka.

Hanpsokenne. Conpotusienue. 3akoH Oma
IS y4acTKa IIeTu.

56

[NocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnast pabota «3yuenue
CMEIIAaHHOTO COETMHEHHSI PE3CTOPOBY.

bubmmorekxa [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOILITHOCTB AJIEKTPUUYECKOTO TOKA.
3akoH Jlxoyns-JIenna.

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoil nenu. Koporkoe 3ambIkaHueE.
JlabopaTtophnas padota «M3mepenne 3/C
UCTOYHMKA TOKA U €r0 BHYTPEHHET O
COINIPOTHUBJICHUS.

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPhI.
CBepXnpoBOIUMOCTb.

60

DneKTpuuecKuu ToK B Bakyyme. CBorcTBa
ANIEKTPOHHBIX ITYYKOB.

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX cOOCTBEHHAS U
IIpuMECHasda MpOBOANMOCTD. CaoucTBa p—n-
nepexoaa. HOJ'IyTIpOBOI[HI/IKOBBIe HpI/I60pH.

bubnuoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

QHCKTpI/ILIeCKI/II/IV TOK B paCTBOpPAX U pacCiliaBax
QJICKTPOJIUTOB. QHCKTpOJ'H/ITI/I‘-IeCKaH
JUucColranus. 9JICKTpOJ'II/I3.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba




DIEeKTPUYECKUU TOK B razax.

. . bubnmoreka [JOK
63 CaMOCTOSITEIbHBIN U HECAMOCTOSITEILHBIN 1
https://m.edsoo.ru/ff0c84ae
pas3psa. Monnus. [1nazma.
DNEeKTpUYECKUE IIPUOOPEI U YCTPOMCTBA U UX
64 i aKTqucxoe i I/II)MeHSHI/Ie }1,'[ I;lema TEXHUKU 1 bubnmorera [TOK
p p P https://m.edsoo.ru/ff0c86fc
0€E30I1aCHOCTH.
bubmmorekxa [IOK
65 00600 7 6) . 1
ODIHAOLIH YPOIK (SICKTPOAMHAMHIKD https://m.edsoo.ru/ff0c88be
KonTponsnas paborta no teme
66 «Onekrpocraruka. [locTossHHBIN 1 1 bubmuorexa [JOK
AJIEKTPUYECKUN TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax».
67 PesepBHblit ypok. KonTponbHas pabota no 1 bubnuoreka [IOK
TeMme "DIeKTpoIMHaMuKa'. https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. O600maronui ypox mo | bubnuoreka [JOK
temaM 10 kiacca. https://m.edsoo.ru/ff0c8f6¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
No Kouan4yecTBo 4acoB JIeKTPOHHbIE HU(PPOBbIE
11/;1 Tema ypoka Beero Konrpoabusie | IIpakruueckue = 00pazoBareiibHbIe
padoTbI padoThI pecypcbl
TlocTogHHBIE MATHUTEI K X B3aUMOJIEHCTBUE.
1 MarnutHoe noje. Bektop MarHuTHoOM 1 bubmiorexa LIOK
’ p . https://m.edsoo.ru/ff0c9778
WHIYKUUU. JIMHUM MarHUTHOW MHYKIUU.
) MarsuTHO€ 1oJie TPOBOJIHUKA C TOKOM. OMBIT 1 bu6mmoreka [JOK

Opcrena. BzanmoaeiicTBue NpoBOJHUKOB C

https://m.edsoo.ru/ff0c98fe




TOKOM.

JlaboparopHas paboTa «/3yueHue MarHuTHOTO

bubmuoreka [JOK

3 I10JISL KATYIIKHA C TOKOMY. https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISl HA MPOBOIHUK C

4 tokoM. Cuiia Amniepa. JlaboparopHast pabota bubnuoreka [JOK
«HccnenoBanue AeMCTBUSA MMOCTOSTHHOTO https://m.edsoo.ru/ff0c9ac0
MAarHuTa Ha paMKy ¢ TOKOMY.

JlelicTBME€ MarHMTHOTO TMOJISL HA JIBHKYIITYOCS
5 3apspkeHHyto yactuily. Cuna Jlopenma. Pabora bubmorexa HOK
https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHia.
OnexkrpoMarHuTHas HHAyKIus. I[ToTok Bekropa

6 MaruutHoM uHAYKIMH. IJIC nHIyKIu. 3aKoH
3NIEKTPOMAarHUTHOM MHAYKIMU Papanes.

7 JlabopaTtopHas paborta «VccinenoBanue siBICHUS bubnuoreka [IOK
3JIEKTPOMArHUTHON UHTYKLIHM. https://m.edsoo.ru/ff0cal50
NHAyKTUBHOCTB. SIBI€HUE CAMOUHAYKIIUH.

g OJIC caMOMHAYKIIMU. DHEPIrUusi MAarHUTHOTO bubnuoreka [IOK
MOJI KaTYILKU ¢ TOKOM. DJEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oJje.

TexHuueckue ycTpoicTBa U UX NPUMEHEHHUE:

9 [IOCTOSIHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YacTUL, UHAYKIIMOHHAS TI€Yb.

10 O6o06maromuii ypok «MarautHoe mnoJe. bu6mmoreka [JOK
DNEeKTpOMarHuTHask UHIYKIUS. https://m.edsoo.ru/ff0cab82

1 KonTponsHas pabota no Teme «MarHutHoe bu6nuoreka [IOK
noJje. DNeKTPOMArHUTHAs UHIYKIUS. https://m.edsoo.ru/ff0cad58

12 CB00OOHBIE MEXAHNYECKHE KOICOaHUSL. bu6mmoreka [JOK




I'apmonudeckue xonedbanus. Y paBHeHUE
rapMoHHUYecKux kojebanuii. [IpeBpamenue
SHEpPruu.

https://m.edsoo.ru/ff0caf06

13

JlaboparopHuas padota «lccrnenoanue
3aBUCHUMOCTH TIEPHOJIa MAJIBIX KOJIEOaHMil rpy3a
Ha HUTH OT JJIMHBI HUTU X MACChI I'py3a».

14

Konebarenbubid koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHbIE KOJIEOaHUs B UAECATLHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKIY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
KOJIEOaHUSAMH.

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

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHUS SHEPTUU
B UJI€aIbHOM KOJIEOATEIbHOM KOHTYPE.

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyxaromux KoJeOaHHUIX.
BoinykieHHbIE MEXaHUYeCKHe KOJIeOaHHUsl.
Pe3onanc. BeiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE
KoJieOaHusl.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CUHYCOUIATbHBIA
MePEeMEHHBIN TOK. MOILTHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U ACUCTBYIOIIEe 3HAaUCHHE
CHWJIBI TOKA U HAIIPSDKEHUSL.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IpousBoacTso, nepenava u
OTpeOIeHNE AIIEKTPUIECKON PHEPTHH.

19

YCTpoHCTBO U MPAKTHYECKOE IPUMEHEHUE
3IIEKTPUYECKOTO 3BOHKA, T€HEepaToOpa
MIEPEMEHHOT0 TOKa, JMHUH 3JIEKTpoInepeaay.

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc324

20

OKOJIOTUYECKHUE PHUCKH IIPpU TPOU3BOACTBC
QJICKTPOOHCPIUH. KyﬂbTypa HCIIOJIb30BAHUA




3JIEKTPOSHEPTUHU B IOBCEIHEBHOUW KU3HMU.

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21
pacnpocTpaHeHus U JyInHa BOJIHEL. [lonepeunbie https://m.edsoo.ru/ffOccaS4
U IIPOJI0JIbHBIE BOJIHBI.

” 3ByK. CkopoCTh 3ByKa. | pOMKOCTh 3ByKa. bubnuoreka [JOK
Bricora Tona. TemOp 3ByKa. https://m.edsoo.ru/ff0cccOc

” DNeKTpOMarHUTHbIE BOJIHBI, UX CBOUCTBA U bubnuorexa [JOK
ckopocTb. [IIkana 371eKTpOMarHuTHEIX BOJIH. https://m.edsoo.ru/ff0ccfe0

24 [IpuHIMIBI paTUOCBSI3U U TEIEBUICHHUS.

Pa3Butne cpencts cBsi3u. Panuonokanus.
bubnuoreka [JOK
25 KonTponbnas pabora «Konebanus u BOJHBI. 1
https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHUE CBETA B
. . bu6mmoreka [IOK
26 OJHOPOIHOM cpefie. ToueuHblii HCTOYHHK CBETA.
https://m.edsoo.ru/ff0cd350
JIyu cBera.

7 OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnuoreka [IOK
[TocTpoenne n300pakeHUH B IIJIOCKOM 3€pKajie. https://m.edsoo.ru/ff0cd4e0
[Ipenominienue cBera. [lonHoE BHYTpeHHEE

. bu6mmoreka [JOK
28 oTpaxeHnue. [IpeneabHbld yroJi MoJHOTO
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKECHHUSI.

29 JlaGopaTopHas pabora «3mMepeHue mokasareis bubnunorexa [JOK
MPEITOMIIEHUS CTEKIIA. https://m.edsoo.ru/ff0cd67a

30 JIunsel. [locTpoeHne n300pakeHUl B JIMH3E. bubnunoreka [JOK
dopMyIia TOHKOU JIMH3BL. Y BEIUYCHUE JINH3BL. https://m.edsoo.ru/ffOcddle

31 JlaGopatopHas pabota «cciaenoBanue CBOWCTB
1300pakeHU B JTMH3AX».

32 Hucniepcus cBeta. Cl0oXKHBIM cocTaB 6e10ro




cgera. LIBer. JlaboparopHas pabora
«HaOntoieHne ucrepcuu cBeTay.

13 WuTepdepenmms ceera. Judpakius cera. bubnuorexa [JOK
Judpaxronnas pemeérka. https://m.edsoo.ru/ff0ced22

34 [Tontepeynocts cBeTOBBIX BOJH. [lomsipusanus bubnuorexa [JOK
CBeTa. https://m.edsoo.ru/ff0cf02e

35 OnTryeckue MpuoOOpPHI U YCTPOICTBA U yCIOBUS
nx 0€301acHOro MPUMEHEHHUS.

['panuIIBI TPUMEHUMOCTH KJIACCUYECKOU
. bubnuoreka [JOK
36 MexaHuku. [locTynarel cenuaibHOU TEOPUHN
https://m.edsoo.ru/ff0cf862
OTHOCHTEILHOCTH.

37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bubmuorexa [JOK
3aMeyieHre BPEMEHHU U COKPAIIEHUE JITTUHBI. https://m.edsoo.ru/ffOcfa4?2
DHeprus U UMIYJIbC PEISITUBUCTCKOW YaCTHIIBI.

. bu6mmoreka [IOK
38 CBs3b MacChl C HEPTrUeH U UMITYJILCOM.
https://m.edsoo.ru/ffOcfc68
DHeprus NoKos.

39 KonTtponbHas padota «Ontruka. OCHOBBI bubnuoreka [JOK
CIIEIMAIBHON TEOPUH OTHOCUTEIBLHOCTHY. https://m.edsoo.ru/ffOcf6£0

40 ®otonbl. Dopmymna [Inanka. Jueprus u bubnuoreka [JOK
UMITYJIBC (POTOHA. https://m.edsoo.ru/ffOcfel6

A1 OtkpsiTHE U HccnenoBanue Gotorddexra. bubnnoreka [JOK
Omneitel A. I'. Cronierona. https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHeHHE DUHIITEHHA

bubnuoreka [JOK
42 st potodddekra. «KpacHas rpanumay
https://m.edsoo.ru/ff0d015¢e
doTorddekra.

13 Hasnenue ceera. Onbitel [1. H. JIebenena. bubmuoreka [JOK
XHUMHUYECKOe JICUCTBUE CBETA. https://m.edsoo.ru/ff0d04a6

44 TexHuueckre ycTpoiicTBa U MPaKTUYECKOE




npuMeHeHue: (OTOAIEMEHT, (POTOJATUHK,
CoJIHEYHast OaTapesi, CBETO U0,

Pemrenne 3aga4 mo reMe «1eMEHTH KBAHTOBOU

bubmmoreka [{OK

45
OIITUKW. https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmeiTel Pesepdopaa
bu6mmorexa [IOK
46 0 paccesiHuto a-yactull. [Inanerapnas monens
https://m.edsoo.ru/ff0d091a
aToma.
b K
47 [Toctynatst bopa. nommorexa O
https://m.edsoo.ru/ff0dOafa
M3nygyenune u nornomenne ¢GoTOHOB IPH
i ¢ P Bu6morexa 1[OK
48 Mepexoe aToMa ¢ OJHOTO YPOBHS SHEPTUU HA
N https://m.edsoo.ru/ff0dOafa
Ipyroui. Buasl criekTpos.
Bonnosrle cBoHcTBa YacTHIl. BOIHEI 1e
. . bu6mmoreka [IOK
49 bpouns. KopnyckynsipHO-BOJIHOBOU TyaJIU3M.
https://m.edsoo.ru/ff0dOca8
CHOHTaHHOE U BBIHYXJCHHOE U3TyYCHUE.
OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI
50 Pezepdopna o onpeneneHno cocraBa Bubnmorexa [IOK
PeOPA pedt https://m.edsoo.ru/fOd0fd2
PaaoOaKTUBHOIO M3ITy4ECHUS.
CeowucTBa anbda-, 6era-, raMmmMa-u3TydeHUsI.
51 BiusiHue painoakTUBHOCTH Ha KUBbIE
OpraHU3MBbl.
OTkpbITHE TPOTOHA U HEUTPOHA. MI30TOMBI.
. . bubnuoreka [JOK
52 Anbda-pacnaa. DNeKTPOHHBIN U MTO3UTPOHHBIH
https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-uznydeHue.
DHeprusi CBA3U HYKJIIOHOB B sjipe. SnepHble
53 peakiuu. Snepusid peaktop. [Ipodnemsi, bubnunoreka [JOK

MIEPCIIEKTUBBI, IKOJIOTHUECKUE aCTIEKThI
SIEPHOU SHEPTETUKHU.

https://m.edsoo.ru/ff0d1356




54

OnemeHTapHble yacTULbl. OTKpBITHE
MO3UTpOHA. MeTo 161 HAOMIOACHUS U
pPErucTpanyu dIeMEHTapHbIX YacTull. Kpyrisii
cToJs1 «DyHIaMEeHTaIbHbIE B3aMMOICHCTBHUS.
EnuHcTBO (hM3nveckon KapTHHBI MEPa».

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3qH0r0 HeOa. Co3Be3nus, sipKue 3BE3IHI,
IIJTAHETHI, UX BUJINUMOC JIBUXXCHUC. Comnueynas
cUCTEMA.

56

Counne. CosiHeYHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHILIA U 3BE3I.

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI
TJIaBHOM MOCJIEIOBATENIBHOCTH. BHYTpeHHEE
cTpoeHnue 38€371. CoBpeMEeHHbIE TPEACTABICHUS
0 MPOUCXOKACHUU U 3BoronMH CoJHIA U
3BE3]I.

58

Mineunbin [Iyte — Hama [Manaktuka.
TTonoxxeunue u nBuxenne ComnHua B ['anakTuke.
lNamakTuku. U€pHbIe ABIPHI B sApax rajakTHK.

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nsnmydeHue.
MeraranakTuka.

60

Hepemennsie npo0ieMbl aCTPOHOMUH.

61

KonTpomnbHas padota «91eMeHTbl aCTPOHOMUU
U acTpO(UUKI.

62

Oo6o6maromuit ypok. Ponb ¢pusuxu u
ACTPOHOMHUHU B 3KOHOMUYECKOH,
TEXHOJOTMYECKOM, COIIMAILHON U 3 THUECKOM
cdepax AeaTenbHOCTH YelOBeKa.




63

O6o6maromuit ypok. Ponb u mecto pusuxu u
ACTPOHOMHUH B COBPEMEHHOM HAy4YHOU KapTUHE
Mupa.

64

O6o06maromuii ypok. Ponb ¢usnueckoii Teopun
B ()OPMHUPOBAHUU MIPEICTABICHHI O
¢bu3nvecKoil KapTHHE MUpA.

65

O6o6maromuii ypok. Mecto gusndeckoit
KapTUHBI MUpa B 0011IEM PsIly COBPEMEHHBIX
€CTCCTBCHHO-HAY4YHbBIX HpeZ[CTaBJ'IeHI/Iﬁ (6]
MIpHUpPO/IE.

66

PesepBHbIi ypok. MarautHoe noie.
DIEeKTpOMAarHuTHasE UHYKIIHUS.

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHEelUaJIbHON TEOPUU OTHOCUTEIBHOCTH.

68

Pesepnsrii ypok. KBantoBast ¢pusnka. IaeMEHTHI
ACTPOHOMHUH U aCTPOPHU3UKH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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