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IMOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpPETHETO OOIIEeTro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHMN K pe3yibTaraM
OCBOCHHSI OCHOBHOM 00pa3oBaTeiIbHOUN MporpaMMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roMm eaepanbHON pabouyeil mporpaMmbl BOCHHTAHUS U
KOHLIEMIIUMA TpernojiaBanus y4eOHoro mnpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra’u3anusax Poccuniickon denepanun, pean3yronmx OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

ConepxaHue mporpamMmbl IO (PU3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 xmaccoB mpu
oOyueHnnu ux ¢usnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIHHOCTHOTO
noaxoma. Ilporpamma mo ¢usmke coorBercTByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPpEeAMETHBIM pe3yJbTaTaM
oOyueHHUs, a TaKKE YUYUTHIBAET HEOOXOAMMOCTh pEAM3AlMU MEXKIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU mpeaMeTramMu. B Hel
OTIPECIISAIOTCS OCHOBHBIE €M M3ydeHUs (U3MKH Ha yPOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl, TJIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMMma no (pu3MKe BKIIOYAET:

e TUIAHHPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (hu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TTPEIMETHBIC PE3yIbTATHI IO ro/1aM 00yUeHUS;

e cojJepkaHue yueOHoro npeamMera « Pu3rka» 1o rojgaM o0yudeHusl.

dusuka kak Hayka O HamOojee OOLIMX 3aKOHax MPHUPOAbI, BBICTYIas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxkatoiieM mupe. LLkonpHBIM Kype HU3HKH — CHCTEMOOOPa3yOImnii
JUTSL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUN, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbuzndeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
OpUMEHEeHHe (U3NYECKHUX 3HAHUM  OmpenensieT XapakTep M pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
IIOJIyYEHHsI HOBBIX MATEPHAJIOB C 3aJaHHBIMM CBOMCTBAMHM U Apyrux. M3ydenwe
(Gu3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBl MHUpa OOydYaroIuxcsi, B (pOPMUPOBAHHWE YMEHHUI NPUMEHSTh Hay4YHBIN
METO/1 TO3HAHMSI IPU BBITTOJIHEHUH UMM YYEOHBIX HCCIIETOBAHUM.

B ocHOBy kypca ¢u3WKH IS YPOBHS CpeaHEro oOmero oOpa3oBaHUS
IIOJIOKEH pAX HIEH, KOTOpbIE MOXHO paccMaTpuBaTh Kak MPUHLUIIBI €ro
IIOCTPOCHMUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCA JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKH.

Hoes cenmepanuzayuu. B cOOTBETCTBMM ¢ HEW maTepuall Kypca (Qusuku
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUU, BEIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus NOpeANoaraeT HCHOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUSA
bu3ukn ¢ pa3BuUTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gu3ukm mpeamosaraer
3HAKOMCTBO C IIMPOKHAM KPYIOM TEXHHYECKHX M TEXHOJOTHUYECKHUX MPHUIIOKEHUMN
V3yYEHHBIX TEOPUU U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcss TOCPEJICTBOM BBEJCHUS DJIEMEHTOB
colepXaHus, TOCBSIIEHHBIX OSKOJOTUYECKUM IpoljeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takxke O0O0CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HopMHUpOBaHHE MPECTABICHUNA O
CTPYKTYpE TOCTPOCHUS (PU3HIECCKON TEOPHH, PO (GyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B  COBPEMEHHBIX MPEIACTABICHUSIX O IMPHUPOJE, TPaHUILAX
IIPUMEHUMOCTH TEOPUM, Uil OINMCAaHHUS ECTECTBEHHO-HAYUYHBIX SIBIICHUH W
IIPOIICCCOB).

CHUCTEMHO-/IESTEILHOCTHBIN TOAX0J B Kypce (PU3MKU peamusyeTcsl Mpexje
BCETO 3a CUET OpraHU3alMHA IKCIIEPUMEHTATBHOW ACATEIBPHOCTA OOYYarOIIHXCA.
st Ga3oBoro ypoBHSI Kypca (U3MKM — OTO HCHOJIb30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpaTOpHBIX padorT,
KOTOpBIE B TIporpamMme mo (u3uke OObEIWHEHBI B OONIUH CHUCOK YUYEHHYECKHUX
IPaKTHUYECKUX padoT. BrlgeneHue B yka3aHHOM TepedHe J1abopaTOpHBIX padoT,
MPOBOJIUMBIX 11 KOHTPOJISI M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeNbHOTO Tpollecca HUCXOMAsl M3 OCOOEHHOCTEH IUIaHUPOBAaHUSA U
ocHamieHust kabuHera Qusuku. Ilpu »>TOM obecneurBaeTCsi OBJIAJICHUE
00yJaroONMMHUC yYMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPCHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3WYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
IIPEIIIOKEHHBIX TUIIOTES.

bosibiioe BHUMaHME yIEIs€TCs PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 3aJ1a4d C SIBHO 3aJaHHOU
(GbU3UYECKO MOJIENIbIO, TIO3BOJISIIOIIME TMPUMEHSATh M3YYEHHBIE 3aKOHbl U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HMHTETpUpPYS 3HAHMS U3
pasHbIX paszaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
o0BsiICHEHHE TpPOTEeKaHUusd (U3MUYECKUX SIBICHUH M TPOIECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM i1 CUTyalud MpaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOeCledeHnI0 Y4eOHOro mpolecca 0a3oBbI ypOBEHb Kypca
¢bu3KKH Ha YpOBHE CpeHero oo1ero o0pa3oBaHus JOJDKEH U3Y4aThCs B YCIOBHSIX
IpEeIMETHOr0 KaOuHeTa (M3UKM WM B YCJIOBMSIX MHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAY4YHOIro LuKiIa. B kabunere (u3uku JOMKHO OBITH
HE0OX0MMOe JTabopaTOpHOE OO0OpYJOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme mo (Pu3MKe YIeHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
obopymoBaHue.

JleMOHCTpallMoOHHOE  000pyAoBaHHE (OPMHUpPYETCS B COOTBETCTBHHM C
OPUHLMIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TIporpamMmMe Mo (M3HKE KIIOYEBBIX JEMOHCTpAIUil MAJis
UCCIICIOBAaHMSI M3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKHX U
(yHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopartopHoe o0OOpynOBaHME [UIsl YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMILIEKTOB M OOECIIEUMBAECTCS B pacuére
OIHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4YeCKHe KOMIUICKTHI
7a00paTOPHOTO OO0OPYMOBAaHMS JOKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIOJIb30BaHUU aHAJIOIOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3KUKHU B 001IEM 00pa30BaHUHU SBIISIOTCS:

o (opMmupoBaHHE HWHTEpeca MU CTPEMJICHHS OOYYAIOIIUXCS K HAy4YHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX MHTEJUIEKTYalbHBIX M TBOPYECKHUX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (POpMHUpPOBAHHE
MCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTaTa H3YYCHHS
OCHOB CTPOEHHS MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (opMHupoBaHHE YMEHUHA OOBSICHATH SBJICHUS C MCIOJIb30BAaHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX I0Ka3aTEIbCTB;

o (opMupoBaHHE TPEACTABICHUN O ponu (DU3UKU AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH.

JlocTrkeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIoIMMUX 3a1ad B

pouecce U3y4eHus Kypca GU3NKU Ha YpPOBHE CPEIHET0 00111ero 00pa3oBaHus:



e MpHUOOpETEHUE CUCTEMBl  3HAHUU 00 00mux (bU3nIECKuX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOUAs MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJWHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHuMe yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
OOBsACHCHHS (PU3NYECKWX SBICHUW B TIPUPOAE U IS TPHHITHSI
IIPAKTUYECKUX PEIICHUM B IOBCEAHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEUICHHUS pa3IUYHbIX 3a7a4 C SIBHO 3aJlaHHOM
bu3nueckoil MOJENbIO, 3a/]ad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3nanue GU3NUECKOM MOJIENH, aJICKBAaTHOM YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (PUBUYECKUX OCHOB M MPHUHIMIOB JACHCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJAMHU CAaMOCTOSITEIBLHOIO IUJIAHUPOBAHUS U IPOBEICHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEpIpeTanuu UHbOopMaIuy,
onpeaeeHus] JOCTOBEPHOCTH MOTYYEHHOT O pe3yJIbTaTa;

e CO3JlaHUE YCJIOBHUU JIJIsi PA3BUTUS YMEHUN MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obpazoBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 10 (U3MKE TepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBIOOD
MpPOBEICHUs J1A0OPATOPHBIX PAabOT U OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIMXCH.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®duznka — Hayka o mpupoje. HayuHble METOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Ponp JKcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHHUS IPUPOIBL
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (U3MUECKUX SIBJICHUA M IpoueccoB. HaydHble rumotesbl.
®duznyeckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHLMTO COOTBETCTBUA.

Pons u Mecto ¢uszuku B (HOPMUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele W UHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBIWKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBHKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemeltienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaibHOW TOUKH, UX MPOEKIMU HA OCHU CHUCTEMbl KOOpPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTE.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE IMpsAMOJIMHEHHOe nBuxkeHue. ['paduku
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHS, IyTH U MEepEeMEIICHUs
MaTepHATBbHONW TOYKH OT BPEMCHH.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

KpuBonuneitnoe  nwxkeHue. J[BMKeHHE  MaTepUaIbHOM  TOYKH  IIO
OKPY>KHOCTH C ITOCTOSTHHOM 110 MOJIYJIFO CKOPOCThIO. YTJI0Basi CKOPOCTb, JINHEMHAs
ckopocTh. [lepuon 1 gactora obpamieHus. LleHTpocTpeMUTENbHOE YCKOPECHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC TIepeIauu.

Jlemoncmpayuu

Monens cucteMbl OTCUETA, WILIFOCTpAIlMs KHHEMATHYECKUX XapaKTePUCTHUK
JIBIDKCHHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TafneHue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nBmwkeHUs Tena, OPOIICHHOTO IO yIJIOM K TOPHU30HTY M
TOPU30HTAIBHO.



N3mepenune yckopeHus CBOOOIHOIO MaJeHHUS.

Hanpagnenue CKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnsle padomul

N3ydyeHne HEpaBHOMEPHOTO ABWKEHHUS C LICJBIO OINPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HccenmenoBanre COOTHOLIEHHST MEXAY HYTSIMH, NPOUIACHHBIMU TEIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU NIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne IBUKEHUA [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue nBuKeHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocutenbHOCTH  [ammnes.  IlepBeid  3akoH  HproToHa.
HMHepunaibHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUIS MaTepuaIbHOM TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHUS U cuiia TpeHus nmokos. Kosdduiument tpenusi.
Cuita cONpOTUBIIEHNUS NIPU IBU)KEHUU TEJA B KUIKOCTH WIIH Tas3e.

[ToctynaTensHOe U BpalaTeabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. Ilmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBiienue nHepUU.

CpaBHEHME MacC B3aMMOJACUCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CrnosxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABbEME U TAJCHUH.

CpaBHEHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabonul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
PE3MHOBOM 00pasiie, OT X JepopmMaliuu.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJa, HWMEIOIIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIBHBIX TOYEK.
NMnynbc Cuibl U M3MEHEHHME MMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Pabota cuiibl. MOITHOCTD CHUJTBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KMHETHUYECKOU SHEPTUMU.

[TorennumanbHas SHEPTUSL. [TorenuuanbHas DHEPIUs yIIpyro
nehopMupoBaHHONW  TNpyXwWHBL.  [loTeHIManmpHas SHEpPrus Tejda  BOJIU3H
MOBEPXHOCTH 3€MIIH.

[loTeHUMaIbHBIE W HENOTECHUHUAJIBHBIE  CHJIBI. CBsi3b  paboOTHI
HETMIOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

[lepexoa MOTEHIIUATBEHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3yyenue aOCOIIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHUEM MEXaHUYECKOW DHEPruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MousiekyasipHas pu3uka 1 TEPMOAHUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBIKEHUS U
B3aUMOJICMCTBUSA 4YacTUI[ BelIeCTBA. MOJAENM CTPOCHUS Ta30B, XUJIKOCTEU H
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojelnell. Macca u
pa3zmepsbl Mosieky. Kommuectso Beniectsa. [locrossanas ABorapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nzMmepenue. lllkama Temmneparyp
Lleabcus.



Mopens  upeanpHOoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACANBHOrO raza. AOCOMIOTHAs TemrmepaTypa Kak mepa
CpeIHEe KHWHETUYECKOW BSHEpPruM TEIUIOBOro ABMKEHUS vactul raza. l[llkama
temriepatyp KenbBuna. ['a3oBeie 3akoHBI. YpaBHeHHne MeHeneeBa—KnaneipoHa.
3akoH [lansToHa. M30omponeccsl B HACANBHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuuecKkrue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUMN.

OmnpITel 110 MU Py3un KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJIEVCTBHS.

Mopaenp, HuIIoCTpUpyronias IpUpoay AaBiICHUS I'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HJICAJIbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK/Ty ITapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamuKu

TepmoauHaMuueckass cucreMa. BHYTpeHHSSI 3HEprusi TEpMOJUHAMUYECKON
CUCTEMBI U cIoco0bl €€ n3MeHeHus. KoianuecTBo TemnoTsl U padoTta. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HWJCAJIbHOrO  rasza. Buabl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMSI, U3JIydeHHE. Y AeNIbHAs TEIIOEMKOCTh BEILECTBA.
KonndecTBo TEMI0THI pH TEIJIONepeaye.

[Tonssitue 006 amuabatHom mponecce. [lepBblif 3aKOH TEPMOJWHAMUKH.
[TpumeHeHre TepBOro 3akOHa TEPMOJMHAMUKM K H3ompoueccaMm. ['paduueckas
UHTepIpeTanus paboTsl rasa.

BTopoii 3akon TepmoauHamMuki. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IC.

TemnoBele ~ MammHbl.  [lpuHOMIBL  JEHCTBUS  TEIUIOBBIX  MAIIMH.
[TpeoOpa3oBanus »HEpruM B TEIUIOBBIX MamuHax. KoapduuueHt mnone3Horo
neiictBus temoBod MamuHbl. [lukn KapHo u ero koaguuueHT Mnone3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMBI TEIUIOIHEPT€TUKH.



TexHuuecKkue yCTpOWCTBA W NPAKTUYECKOE TNPHUMEHEHHME: JIBUTaTelb
BHYTPEHHETO CTOpaHusi, OBITOBON XOIOAMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruM Tejla IMpPHU COBEPIICHUU pabOThI: BBLIET
npoOKu u3 OyTBUIKM MMOJ JIEHCTBUEM CXATOro BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

W3meHeHue BHYTpEHHEH SHEpPTUH (TeMIlepaTyphl) Tea IMpH Terionepeaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenu napoBoi TypOUHBI, ABUTATENs] BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eéeuyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTEJIbHASL BJIAXXHOCTh BO31ayXa. HacelmeHHbld map. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucramimyeckue u amopubie Tenaa. AHU30TPONUS CBOWCTB
kpucramwioB. JKunkue xpucrawisl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUCTAJUIM3alMs. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHHUUecKHue YCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEpUaJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBILICHHBIX NTAPOB.

Kunenue npu nOHM>KEHHOM JaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

M3MepeHne OTHOCUTENIBHOM BIaXKHOCTH BO31yXa.

Pa3znen 4. JinekTrpoauHaMuKa
Tema 1. Inekmpocmamuka
Onekrtpusanus Ten. ONEKTpUYEeCKud 3apsan. JlBa BHIA DIEKTPUUYECKHUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKUA W IOJYIPOBOJHUKH. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmopneiictBue 3apsanoB. 3akoH Kymona. ToueyHbIN 3IEKTpUUECKUI 3apsil.
Onekrpuyeckoe nose. Hampsok€HHOCTh  anekTpudeckoro mnoss.  [IpuHnwmn



CYyHEPHO3ULIMM 3IEKTPUUECKUX MOoJeH. JIMHNM HanpssKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

Pabota cun anextpoctaTudeckoro mous. [lorennnan. PasHOCTh MOTEHIIMATIOB.
[IpoBOOHUKH W JHUAJEKTPUKKA B BJIEKTPOCTATHUECKOM Toie. [luanexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOoCcTh. KoHeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHE: DIIEKTPOCKOII,
JIIEKTPOMETP, IJIEKTPOCTaTUUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpPHOOpOB,
KOH/JICHCATOp, KOMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DJIEKTPOMETPA.

BzauMoieiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHACHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IoCTOAHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LETu.

ONEKTPUYECKOE CONPOTUBIICHUE. YJEINbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomrHOCTD
AJIEKTPAYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUja U BHYTPEHHEE CONPOTUBIICHHWE WCTOYHHMKA TOKA.
3axon Oma 151 TOJTHOM (3aMKHYTOM) 5ieKTprudeckoi nenu. KopoTkoe 3aMbikaHUeE.

DJIEKTpOHHAas  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpOBOTHUKHY. Cob6cTBeHHas u pUMecHast MIPOBOAUMOCTD
NoJIypoBOJHUKOB. CBoiicTBa p—n-nepexojia. [loynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIjiaBax  AJIEKTPOJUTOB.
DIIEKTPOJINTHYECKAS JUCCOIUALMS. DIEKTPOIIU3.



Onektpuyeckuid TOK B raszax. CamMoOCTOSATENbHBIM M HECAMOCTOSTEJIbHBIN
pazpsaa. Monuus. [1nazma.

TexHUUeCKHMEe YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETP, PEOCTaT, MCTOUYHUKH TOKa, DSJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHO,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOJHUKOBBIN THO/, rajbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUSL.

3aBUCUMOCTb COIIPOTHUBIICHHSI LHAJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAH MONIEPEYHOr0 CEUYECHUS U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHne dIEKTPOABMXKYIIEeH Cuibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJIUMOCTb BO3IyXa.

OAHOCTOPOHHSAS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue cMenaHHOro COEAMHEHNs PE3UCTOPOB.

M3MepeHne 3JeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBJICHUS.

HaOmronenue snexkrposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBIISIETCS C
y4E€TOM COZAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTEMaTUKH,
OMONIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SBJICHHE, HAy4HbIM (hakT, runoresa, (Qunmyeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxka: pelleHWEe CUCTEMBbl ypaBHEHUM, JUHEWHas (yHKIMS,
napabona, rurnepooia, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPTraHUW3MOB (BUbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsL MAcCa, TEIJIOBBIE CBOWCTBA TBEPBIX TEJ, )KUJIKOCTEH U Ia30B,



JIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIMTHYECKAss  JIUCCOLMALu,
rajgbBaHUKA.

l'eocpaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBHKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHKE, IOJUIMIIHUKHA, HCIOJB30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIrHE), JIBUraTeilb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, OBITOBOI XOIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHHsSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYHHBII IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC pUOOPBHI,
3NEKTPOOCBETUTEIBbHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Paznen 4. JDiaekTpoaMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHME  IMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM WHAYKIMHU. [IpuHIuMn cynepnosuunu
MAarHuTHBIX TOJeW. JIMHMM MarHMTHOM MHAYKUMU. KapThHAa JWHWKA MAarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarsutHOE 1IOJIE TPOBOJHMKA € TOKOM. KapThHa JMHMI WHIYyKUWAN
MarHUTHOTO TOJIS JUIMHHOTO MPSAMOr0 NPOBOAHMKA M 3aMKHYTOI'O KOJBLEBOIO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonencTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuna Jlopenua, €€ MOoysb U HalIpaBJICHUE. [[BHKEHHE 3apsSHKEHHONW YaCTULbI
B OJIHOPOJTHOM MarHuTHOM 1one. Pabota cwer Jlopenra.

SIBmeHne DJIEKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJABMXKYINAsA CHla HWHAYKOMH. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu Papajes.

BuxpeBoe anexTpuueckoe moiie. OJIEKTPOABMKYIAs CHIA HWHAYKIUU B
IIPOBOJHUKE, JIBMKYILIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHnykTUBHOCTE. SIBI€HHME CaMOMHIYKIMHM. OJEKTPOJABMXKYINAs CHia
CaMOMHAYKIIUH.

OHeprusi MarHUTHOTO ITOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, SJIEKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTAapPHBIX
YaCTHL], UHIYKIIHOHHAs 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMM MarHATHOT'O ITOJISL.

B3anMopeicTere AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHuE 3JIEKTPOMAarHUTHOM UHTYKLIHH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

M3y4yeHne MarHuTHOTO IOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eHCTBYS IOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKLIHH.

Paszgea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbLE KONEOAHUA

KoneGatenbnass  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHMS.
["apmonunyeckue konebanus. [lepuona, vacrtora, amrumryga u (aza KoseOaHUI.
[IpyXVHHBIN MassTHUK. MareMaTu4eCKUil MasiTHUK. YPaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIeOaHUSX.

Konebarenpubiii KoHTYp. CBOOOIHBIE AIEKTPOMATrHUTHBIC KOJICOaHUS B
UJCATHPHOM KOJICOATEIbBHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWYCCKUMU U
AJIEKTPOMArHuTHBIMU KoJiebanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
DHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanusi. Pezonanc. BeiHy X 1€HHbBIE 3JIEKTPOMAarHUTHEBIE KOJICOaHMS.

[lepemennplii TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHHUSL.

Tpanchopmarop. IlpousBoacTBo, nepeaavya U MOTpedICHUE ANEKTPUUECKOM
HHEPrur. DKOJOTHUYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KynbTypa
WCIIO0JIb30BaHUs JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: SJICKTPUUECKUIMA
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TUHUU SJIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATENbHOW CHUCTEMBI (TIPY>KUHHBIN WIIH
MaTEeMaTUYECKU MasITHUK).



HaGmtonenue 3atyxaronmx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUI.

HaOmronenue pe3oHanca.

CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA M HAINIPSKEHUsI OT BPEMEHH) AJIs
AIIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc mnpu 1OCIENOBATENBHOM COEAWHEHHHM PE3NUCTOPA, KAaTYIIKH
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenp TMHUY JIEKTPOIIEPEAAYH.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanne 3aBUCMMOCTH TEPUOJIa MaJbIX KOJeOaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKA B LENH W3 IOCIENOBATENBHO
COECIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUNHbLIE 6OJIHbL

Mexannueckne BOJIHBIL, yclnoBHs pacrpoctpaneHud. Ilepuoa. Ckopocthb
pacnpocTpaHeHuss W JJuHa BOJIHBL [lomepedHble W TPONOIBHBIE BOJIHBL.
WnuTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIEC BOJIHBI. Y CJIIOBHSI U3JIyYEHHUsI JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHE, MOJsApUu3aus, Judpakiuus,
uHTepdepeHus. CKOpocTb 37EKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI pagUOCBA3U U TeNEBUACHUA. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHU4ecKue YCTPONCTBA M MNPAKTUUYECKOE IPHUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl IMAarHOCTHMKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paguonpuéMHHUK, TeJIEBU30p, aHTeHHa, Ternedon, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue U pacCpPOCTPAHEHUE MONEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Konebmnromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKUX BOJIH.

Habmtonenue narepdpepeHnnu u nudpakiny MEXaHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmroneHne cBs3u I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYJOW U
4acTOTOM KOJIeOaHUH.



HccnenoBaHue CBOMCTB JIEKTPOMATrHUTHBIX BOJIH: OTPAaKEHUE, IPEIIOMIIEHUE,
noJsipu3anys, Tudpaxius, HHTepepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMOIMHENTHOE pacIpOCTpaHEHUE CBETAa B
OJHOPOJHOM cpene. JIyu cBeTa. ToUeUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHui B
IIJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpeaesbHBIA yroyl IOJHOTO
BHYTPEHHETO OTPaKECHMUS.

Hucnepcus ceeta. CnoxkHbIil cocTaB Oenoro cBera. LIBerT.

ColOuparome U pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHOE
paccTOsTHUE M ONTHYECKas CHila TOHKOW JuH3bL [locTpoeHne u3o0paxkeHuil B
coOuparIux U pacceuBarolux JuH3ax. @opmyna TOHKOW JIMH3BL. YBEIUYEHHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl MNpUMEHUMOCTH TEOMETPUIYECKON ONITHUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusa HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpPEHLHOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakus cseta. [udpakuumonHas pemérka. YciaoBue HaONIOACHUA
[JIABHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspusanus cera.

TexHU4ecKue YCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHWE: OYKH, JIyIa,
(doToamnmapaT, NPOEKIIMOHHBIA amnmnapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITNOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMOJIMHEIHOE PpACIIPOCTPAHEHHE, OTPAXKEHUE M IMPEIOMIICHUE CBETa.
OnTuueckue nprudOpHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Mopaenn MEKpPOCKOIIa, TEJIECKOIA.

Habmonenue narepdepeHnm ceera.

Habmonenue nudpakuuu cBera.

HaOmnronenue nucnepcuu cBera.

[TosyueHue ciexTpa ¢ IOMOIIBIO IPU3MBI.

[Tosryuenue cnekTpa ¢ HOMOIIBIO TU(PPAKLIUOHHON PEIIETKY.

Habumronenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvle padomul



W3mepenue rmokazaress MpeoMICHUS CTeKJIa.
HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CHIeHUAIBHON TEOPHUH OTHOCUTEILHOCTH

['panunpl  TPUMEHMMOCTHM  KJIacCM4Yecko  mexanuku.  [locTynartsl
CIIEIMAJIBHOM TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJIYJISI CKOPOCTH
CBE€Ta B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpPAICHHE
JUTUHBI.

DHEPrust U UMITYJIbC PEATUBUCTCKON YaCTULBI.

CBs13b MacChl C JHEPrUEN U UMITYJIBCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTHUS
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. DHEPTHUs
¥ UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanre Gorodddexra. Onwitel A. I'. CToseroBa. 3aKOHBI
dotorddekra. YpaBuenue DiHmTerHa s hoTodddekra. «KpacHas rpanuia»
dboToaddexra.

JHaBnenwne cBera. OnpiThl 1. H. JIebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpUMEHEHHUe: (HOTODIIEMEHT,
dboTonaTUMK, CoIHEUHAast OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTor(PpdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPdeKTa.

CBeTonuo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[Inanerapnas wmoxpens aroma. Iloctymatel bopa. M3nydeHne u noriionmeHue
(OTOHOB MpU MEPEXO/€ aToMa C OAHOTO YPOBHSA SHEPruu Ha JApyrou. Buabl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aToOMa BOJIOPO/IA.

BonHoBble cBoiicTBa yactull. Bonuel ne bpoiina. KopnyckynsspHo-BoaHOBOM
Ty allu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3 TyUYCHHE.

TexHu4yeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIM
aHaM3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onsita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGumroienne nmHeRvaThIX CIEKTPOB U3JTyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvle padonul

HaGmronenue TMHe4aToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKa3bIBAIOIIME CII0KHOCTh CTpOeHMS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1mo  ompeneseHuro  cocTaBa
paanoakTuBHOTO Wu3nmydeHus. CBoiictBa anbda-, Oera-, raMMa-U3ITydCHHS.
BiusiHre paguoakTUBHOCTHU Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA U HeWlTpoHa. HykionHas monens siapa I'eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sijpa. M30Torsbl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacnan. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO PacIajia.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JledekT maccol siapa.

S nepHble peakuuu. Jlenenue u CUHTE3 €.

Anepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOU SHEPTETUKU. DKOJIOTUYECKNE ACIIEKTBI SIACPHON SHEPTETHUKHU.

DneMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoAecTBUA. EQMHCTBO (hr3HuecKoi KapTUHBI MUpa.

TexHU4ecKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETP, KaMmepa
Buubcona, siaepHblii peakTop, aToMHasi ooM0a.

Jlemoncmpayuu

CUéTurK MOHU3NPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

Oranbl pa3BUTHs aCTpoHOMUM. [IpuKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUM.

Bupn 3Bé3gnoro neba. Co3Be3nausi, SipKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBUYKEHUE.

ConHeuHas cucreMa.

Connue. ConneuHass akTuBHOCTh. Mcrtounuk sHeprum CosiHIA W 3BE3N.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. JMmarpaMma «CIEKTpPaJbHBIM KJIacc —
CBETUMOCTBbY». 3BE31bl TIJIABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTb» I 3BE3J TJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEEe CTpoeHue



3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BooIMU ConHIa U
3BE3/. DTambl )KU3HU 3BE3].

Mueunsiii [lyte — Hama ['amaktuka. [lonoxenune m aBmwxkeHue ConHUA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku v kBazapbl. YEpHBIEC IBIPHI B SIpax
rajgakTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xab66m1a. Pazoeranne ramakTuk.
Teopus bonpmioro B3peiBa. PETMKTOBOE U3ITydEeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAHUEM KOMITbIOTEPHBIX
TIPWIOKEHUHN TS ONIPEIeTICHUs TTOJ0KEHNS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE C0O3Be3/1Msd CEeBEPHOIro MONYIIAPUS U IPKUE 3BE3BI.

HabGmtonenus B Teneckon Jlynsl, minanet, Mieunoro Ilytu.

O600maromee MOBTOPEHUE

Ponp Qusuku © acTpoHOMHUM B IKOHOMUYECKOH, TEXHOJOTMYECKOMH,
COLIMATIbHOW M ATHYECKOH cpepax AesITETbHOCTH YETIOBEKa, POJb U MECTO (PH3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHUHE MUPA, pOJib (PU3UUYECKON Teopuun
B (GOpPMHpPOBAHUM TPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Owosoruu, XUMuH, reorpaduy U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puanMyeckas BEIUMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHECHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIE DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOA00US TPEYroJbHUKOB,
oTpe/ielIeHUE IONIA/IN IIIOCKUX PUTyp v 00bEMa Tell.

buonocusn: »nexTpudeckue SBICHUS B KUBOW MpUpPOJE, KojieOaTelbHbIC
JBWOKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMW MPHUPOJIE, ICVCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAININYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.



l'eocpaghua: wmarHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKa3aHUE 3EMIICTPSICCHUM.

Texnonocusi: JVMHWAW BJEKTpOIEpeAayd, TEHEpaTop MEPEMEHHOro0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4b, pPAAap, PAAUONPUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
CoJIHEYHas OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPE/IHEI'O OBIIIETI'O OBPA3OBAHU A

OcBoenne ydeOHOTrO mpenMera «@Du3nMKa» HA YPOBHE CPEIHEr0 OOIIETro
obOpazoBanwms (0a30BBII YPOBEHB) MOJDKHO OOCCIEYHTH TOCTHKCHHE CICTYIOIIUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHUS y4eOHOro nmpeaMera « OU3uKay JOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMUXCS PYKOBOJCTBOBATHCS
copMHUpPOBAaHHOM BHYTPECHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllNH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAAUIIUOHHBIM ILIEHHOCTSIM POCCHMCKOro OOIlEeCcTBa, pacIIMpeHUE >KU3HEHHOTO
OIbITA W OMbITA JICSITEIBHOCTH B IPOIECCE peai3allii OCHOBHBIX HaIpaBJICHUM
BOCMUTATENIbHOMN JAEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYCCKMX T'YMAHUCTUYECKUX H
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax Tpa)gaHCKOTro
00IecTBa, yuacTBOBaTh B CAMOYITPABICHUHN B 00pa30BaTeILHON OPraHU3aIliu;

YMEHHE B3aMMO/ICHCTBOBATH C COIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSAMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUMUCKOM TPAXKIAHCKON UJICHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JESITEIbHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKJIFOYAsi SCTETUKY HayYHOTO TBOPUYECTBA,
MPUCYIIETO (PU3NUSCKON HAyKe;

5) Tpy10BOT0 BOCIIMTAHMSI:



UHTEpPEC K pa3InuHbIM cdepam npodecCUOHANTBHOU JeATEILHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PHU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymel mpodeccuu 1 peaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa30BaHHIO B 00JaCTH
(bU3HKY HA IPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh DKOJIOTMYECKOW KYJIBTYpPhI, OCO3HaHHE TJI00aTHLHOTO
XapaKTepa SKOJOTUIECKHUX MTPOOIeMm;

IJIAHUPOBAHKE U OCYIIIECTBIICHUE IEHCTBUI B OKpYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS 1IeJIeH YCTOMYHUBOTO PAa3BUTHS YEIIOBEUECTBA;

paclIMpeHue OmbITa JEATEIBHOCTH HKOJOTMYECKONW HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUN TI0 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HAaHME IIEHHOCTH HAy4YHOH JESITeIbHOCTH, TOTOBHOCTH B MpOLIECCEe
u3ydyeHus: (U3UMKM  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIIbCKYIO
NeSTEeIbHOCTh UHJIUBUIYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicCTBUSA
Ba3oBble Jioruyeckue JaeiicTBUS:
CaMOCTOSITENIbHO  (hOpMynHpOBaTH W aKTyaJH3upoBaTh  Mpodiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeATh LEeNu JEATEIbHOCTH, 3a/aBaTh NapaMeTpbl M KPUTEPUHU UX
JOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHST B paccMaTpUBAEMBIX
(bU3NYECKUX SBICHUSAX;
pa3pabarbiBaTh IUIaH pELICHUsS MPOOJEMBbl C YYETOM aHaIN3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEPUaJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKU TOCIEICTBUN ACSITENbHOCTH;
KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSIX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TPOOIIEM.
Bba3oBble uccie10BaTeIbCKHE AeiCTBUS:
BJIA/IETh HAyYHON TEPMHHOJIOTHEH, KIIOUYEBHIMU TMOHSATHSIMH W METOJaMHU
bu3HYecKoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-MCCIIECIOBATEIbCKON U MPOSKTHOMN NESITeIbHOCTH
B 00ylacTu (PM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelIeHUs 3a1ad (HU3UIECKOTO COJACpKAHUS, MPUMEHEHHUIO Pa3IUIHBIX
METO/I0B MTO3HAHUS,

BIAJCTh BHJAMH JEATEIBHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETANNA, TMPEOOPa30OBaHUI0 W TPUMEHEHHI0O B Pa3IMYHBIX YUEOHBIX
CUTYaIusIX, B TOM YHCIIC TIPH CO3aHUH YICOHBIX MPOEKTOB B 001acTH (PU3NKM;

BBISIBIISATh TIPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOJUTh apryMEHTHl MJIs J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHUM, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHWS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHOMN
JESTEILHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PUUKHU;

JaBaTh OIICHKY HOBBIM CHTYAITUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B TMPAKTUYECKYI0 00JacTh
KU3ZHENIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUTrHHAIBHBIC MOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undgopmanueii:

BJIAJICTh HABBIKAMU TOJy4YeHHs] UHPOpMaUU (HU3UIECKOTO COJEPIKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBJISATh IOWCK, aHAJIM3,
CHUCTEMATH3AINI0 W WHTEPIPETAnui0 WH(POpMAIMK pa3InYHBIX BUIAOB U (GopM
IIPE/ICTABIICHHUSI,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpPEJACTBA  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3AIIMOHHBIX
3amad ¢ COONIOAICHWEM TpeOOBaHWN JPrOHOMHKH, TEXHHUKH O€30MMacHOCTH,
TUTHCHBI, PECYpCOCOCpEkKEHUS, TPABOBBIX H OJTHYECKHMX HOPM, HOPM
uH(OPMAIMOHHON O€30ITaCHOCTH;

CO3/71aBaTh TEKCTHI (PU3MUECKOr0 COJACpPKaHUS B Pa3NUYHBIX (Gopmarax c
y49€TOM Ha3HAYCHUS WHPOPMAIIUU | TIEJICBON ayIUTOPHH, BEIOMpAs ONITUMAIIBHYIO
dbopMy TIpeICTaBICHHS U BU3YyJTH3AIHH.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:
OCYIIECTBIIATH 00IIEeHNE Ha YPOKax (U3UKH U BO BHEYPOUHOU JAEATEIHHOCTH;
pacro3HaBaTh IPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsATYaTh
KOH(IJIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY 3pPE€HHUSI C HMCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAX/IOT0 YICHA KOJIJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JEATEIbHOCTHU, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JCUCTBH,
pacmpenensaTb pojd ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KA4ye€CTBO CBOErO0 BKJAJla M KaXXJIOTO y4YaCTHHMKA KOMAaHIbl B
o0muii pe3ynbTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOCKTHI, OLIEHUBAaTh UJEHU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIAITh TIO3UTUBHOE CTPATETHMYECKOE IIOBEJACHHWE B Pa3IMYHBIX
CUTYaIUsIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHAIIHATHBHBIM.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIBHYIO JCSITENLHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOpPMYyIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH PEUICHUS PAcdyE€THBIX M KaueCTBEHHBIX
3aJ1a4, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

pacuIMpsITh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEINOYTCHHI;

JieNnaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULIMHM B 00NacTu
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJ€Th HABBIKAMHM  TO3HABATENBbHON  pedJeKCUM KaK  OCO3HAHUS
COBEpLIAEMbIX JEHCTBHM M MBICIUTENBHBIX TMPOLECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHMI;

UCTIONB30BaTh MPUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYaIliH, BHIOOpa BEPHOTO
peuieHus;



yMEThb OIICHUBATh PHUCKH W CBOEBPEMEHHO IPUHUMATh pEIIeHUs IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPH aHAIW3Ee pe3yIbTaToOB
NeSATEeIIbHOCTH,

MPUHUMATH Ce0s1, TOHMMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3E pe3yIbTaToOB
JeSATCIIbHOCTH,

MPU3HABATh CBOE MTPaBO M MPABO APYTHX HA OIIHOKH.

B mpomecce mocTukeHUs] TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMMBbI
no ¢GU3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHMs Yy OOyYarolIuxcs
COBEPIIICHCTBYETCS SMOIMOHAIBHBIN HMHTEIUICKT, TIPEAMOJIar afOIIHA
c(hopMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJICTh HAIPABIICHUS Pa3BUTHS COOCTBEHHON 3MOITMOHAIBHOMN Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBATBCA K
AMOITMOHAJIBLHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMM, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEJIH U
yCIexy, ONTHMM3M, HWHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh SMOIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro IPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M COTIEPEKUBAHHMIO;

COIMATBHBIX HABBIKOB, BKIFOUAOIINX CITOCOOHOCTh BHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3pernaTh KOHPIUKTHI.

NNPE/IMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B PAa3BUTUH COBPEMEHHOW TEXHUKHU WU
TE€XHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH JIOIEH;

YYUTHIBATh TPAHMUIIBI TPUMEHECHHS M3YYCHHBIX (U3NYECKUX MOJCNCH:
MaTepualibHas TOYKa, HHEpIIHaJIbHAs CHCTEMa OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelIeHUH PU3NUECKUX 3a/1ay;

pacro3HaBath (U3UYECKHE SABJICHUS (TIPOLECCHI) U OOBSICHIATh UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJAPHO-KUHETUUYECKOW TEOPHHM CTPOECHUS BEIIECTBA U



AIIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKEHUE,
CBOOOJTHOE TaJIeHNE TEJl, IBIKCHHUE MO OKPY)KHOCTH, WHEPITHS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBIKECHHE, CTPOCHUE KUAKOCTEH M TBEPIBIX TE,
U3MeHEeHHe o0BbEMa TeN MPHU HarpeBaHWU (OXJIAKIICHHH), TEIUIOBOEC PaBHOBECHE,
WCTIapeHue, KOHJCHCAlMs, IUIABJICHUE, KpUCTAUIM3allusl, KUIICHUE, BJIaKHOCTb
BO3/(yXd, MOBBIIICHUE JABJIICHUA ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXY IMapamMeTpaMH COCTOSIHUA Ta3a B M30MPOIECCAX, DJICKTPU3ALMS TE,
B3aUMOJICCTBUE 3aPSA/I0B;

OTMCHIBATh MEXAHWYECKOE JBHKEHUE, MCIOJIb3ys (PU3NUECKHE BEITUYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYEeCKasi SHEprus, MOTEHIUAIbHAS HYHEPIusi, MeXaHUuecKas
paboTta, MexaHWYecKass MOIIHOCTh; IMPU ONUCAHUM MPABUIBLHO TPAKTOBATh
(GU3WYEeCKUl CMBICTT HMCIOJB3YEeMBIX BEIHYHMH, WX O0O3HAUYCHUS W CIWHMIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh M3YYCHHBIE TEIJIOBBIE CBOMCTBA T M TEIUJIOBBIC SIBJICHMS,
UCTIONIB3Ysl (DM3UYECKHE BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKAsi DHEPIrusl XaOTUUECKOIO JBUKEHUS MOJIEKYJ, CPEAHEKBAApaTHIHAS
CKOPOCTh MOJICKYJ, KOJHWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PUIIMEHT TMOJIe3HOTO JACHCTBUS TEIUIOBOTO JIBUTATENsA; IIPH OINKMCAHUU
NPaBWIbHO TpPakKTOBaTh (DU3WYECKUN CMBICH MCHOJIB3YEMbIX BEIMYMH, HX
0003HAUCHUS W EOUHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(u3NYECKyIO BEIUYUHY C APYTUMU BEIUUMHAM;

OIMCHIBATh U3YUYCHHBIC AJIEKTPUYECKUE CBOMCTBA BEIIECCTBA U JICKTPUUECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEIUUYUHBL: DJICKTPUUYCCKUMN 3apsij,
3JIEKTPUYECKOE T0JIE, HANPSKEHHOCTH I0JI, TOTEHIINA, PA3HOCTh MOTEHIUAJIOB;
IpH OINHCAaHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UUYCCKUH CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAUEHMs] M EIWHUIIBI; YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINC
JAHHYIO0 (PU3UYECKYIO BEJIMUYUHY C IPYTUMU BEJTUYNHAMU;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONIB3YS (PU3UUYECKUE
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMHUpHOTO Tsarotenus, I, II u 11 3akonsr HeroTOHa,
3aKOH COXpPAaHECHUS MEXAHWYECKONW OJHEPruu, 3aKOH COXPaHCHHS HUMITYJIbCa,
MPUHIMIT CYNEPHO3UIIMUA CHUJI, TPUHIUMII PABHOINPABUS HHEPIMATIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CpeAHEN KMHETUYECKOW PHEPruu TEIIOBOTO JABUKEHUSI MOJICKYII C
aOCOJIFOTHOM TeMIepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHUS
AJIEKTPUYECKOrO 3apsjaa, 3akoH KyloHa, mpu 3>TOM pa3inyarh CIOBECHYIO
GhOpMYyJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBUs (TPaHULIB,
o0acT) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHLMIIBI JEHCTBUS  MalllMH, M[pPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS HUX OE30MACHOTO HMCIIONBb30BAHUS B
MMOBCEIHEBHOM KM3HHU;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3NYECKUX SIBICHUN U
IIPOLICCCOB C HCIIOJIB30BAaHUEM IPSIMBIX W KOCBEHHBIX H3MEPEHUM, IIPU ITOM
dbopMynupoBath mpoOieMy/3amady W TUIOTE3Y Yy4eOHOro AKCIEPHMEHTA,
coOHUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO 00O0pYIOBaHMS, MPOBOAUTH OMBIT U
GbopMyIIMpPOBATH BHIBOIHI,

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYHH, IIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HCHOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MMOIPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM IMPSMBIX U3MEPEHUHM, NPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuKcHpoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUJI€ TaOnull U TpaduKOB, A€TIaTh BBIBOABI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOroAaTh mpaBmia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCICIOBAaHUN B
pamMKax y4eOHOTO DSKCHEpHMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTrO
000pyI0BaHUS,

pemarh pacuéTHbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (PU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHUs, NMPOBOJUTh PAcU€Thl M OLIEHUBATH PEaIbHOCTh
MOJTy4YE€HHOT0 3Hau€HUs (PU3MUECKON BEJIUYUHBL;

pelmaTh Ka4eCTBEHHBIE 33141 : BBICTPAUBATh JOTHYECKN HEMNPOTUBOPEUYHUBYIO
LEMOYKY PACCYKICHHM C ONOPOM HAa HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyecKue sBICHMUS;

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
Y IPEACTABIICHUS] YUYEOHOW W HAy4YHO-MOMYJSIPHON MH(POPMALIMH, IMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYYAEMYIO HH(POpMALHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHWS MO (PU3MKEe B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpalIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU
yCTPOMCTBAMM, JJIsl COXPAHEHUS 3/10pOBbS U COOJIFOJIEHUSI HOPM JKOJOTHYECKOIrO
IIOBEJICHUS B OKPYKAIOLLEH CpelIe;



paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3JIMYHbIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYNIIbl, PAaLMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBAaTHO OIIEHUBAThH
BKJIAJ] KQXKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonuy oOydenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCcTO (U3HKUA B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHM, B IMPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LEIOCTHOCTh M €IMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

YUNTHIBAaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN 3JEKTPUUECKUI 3apsi, JTy4Y CBETa, TOUEUHbII UCTOYHUK CBETA, SI€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJh aTOMHOTO siipa MpH pelIeHUuH (PU3NIEeCKUX
3az1ay;

pacrno3HaBaTh (pU3NUYECKHUE SBJICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (PM3HMKH: JIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MAarHUTHOTO IIOJNS Ha
IPOBOJAHUK C TOKOM M JIBWXKYIIUMHCS 3apsl, 3JEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, NIPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAApU3alMs CBETa, JHCIEpCUs  CBETa,
dotornexrpudeckuii 3GhexT (horoaddekT), cBeToBOE NaBlieHNEe, BOSHUKHOBEHUE
JMHENYATOro0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHAas

PaaOaKTUBHOCTD;
ONUCHIBaTh W3YUYEHHBIE CBOWCTBA BEILIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  NIPOBOJUMOCTh  Pa3jIMYHBIX  Cpel) U

AJIEKTPOMATHUTHBIE SIBJICHUS (IIPOLIECCHI), MUCIMONB3YA (U3NYECKUE BEIUUYHMHBI:
IEKTPUYECKUIN 3aps]l, CHJIA TOKA, JIEKTPHUUECKOE HaNpPsHKEHHE, JJIEKTPHUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABIKYIIAs Cuia, padoTa TOKa,
WHAYKOUST MAarHUTHOTO TMOJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, HEPIrusl 3JIEKTPUYECKOrO0 M MArHUTHOTO IMOJIEH, MEpPHOJ U 4YacToTa
KoneOaHuil B KoJjeOaTeIbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJICKTPOMAarHUTHBIX KOJeOaHUH, (OKYCHOE pacCTOSIHUE U
ONTHUYECKAasl CHUJia JIMH3bI, TPU OINMCAHUU MPABWIBHO TPAKTOBATh (HHU3HUECKUI
CMBICTT HCIOJNB3yEeMbIX BEIWYMH, WX OOO3HAYEHHsS W €JAWHMIBI, YKa3bIBaTb
(GopMyJibl, CBS3BIBAIOLIME JIAHHYIO (PU3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCHIBATh H3YYEHHBIE KBAHTOBBIC SBJICHUS M IPOLECCHL, HCIOJIb3YsI
(u3HYeCKue BEIMYMHBI: CKOPOCThb 3JEKTPOMArHUTHBIX BOJH, AJWMHA BOJIHBI U



JacToTa CBETa, SHEPTUsl M UMIYJIbC (DOTOHA, MEPHOJI TTOJTypaciaja, SHEPrus CBI3U
ATOMHBIX SIZIEp, TPU OIMUCAHWW TPABWIBHO TPAKTOBAaTh (DU3WUECKHA CMBICT
WCIIOJIb3YEMBIX BEJMYMH, WX OOO3HAUEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3WYECKYH0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISATh 3HAUCHUE (DU3UUECKON BEITUUNHBI;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI U MPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapauIeIbHOrO
COCIMHEHUS MPOBOJAHUKOB, 3aKOH Jkoyns—JIeHma, 3aKkOH 3JIEKTPOMArHUTHOU
VHAYKIWA, 3aKOH MPSIMOJUHEUHOTO PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IPEJIOMJICHHS CBETa, ypaBHeHHE OWHIITeHHa M1 horodddekra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUSA
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHsS] MAacCOBOTO 4HUCIa, MOCTynaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIBI, 00JIACTH)
IIPUMEHUMOCTH;

ONPEAETATh HAMPABICHUE BEKTOPA MHAYKIIMA MArHUTHOTO MOJISI IPOBOIHUKA
C TOKOM, cujibl AMmnepa u cuiibl JlopeHna;

CTPOUTh M ONMCHIBATH HM300pAXKECHHE, CO37aBacMOE IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 10 MCCIIEIOBAaHUI0 (DHU3WYECKUX SBJICHUN H
MPOLIECCOB C HCHOJIb30BAHUEM IIPAMBIX M KOCBEHHBIX HM3MEPEHUI: TMPU STOM
dbopMyHpoBaTh MpoOJIeMy/3aady ¥ THUIIOTE3y y4eOHOTO DKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TPEIIONKEHHOIO OOOPYIOBaHMS, IMPOBOIAUTH OIBIT U
(bopMyIIMPOBAThH BHIBOJIHI,

OCYIIECTBIISATH MPSIMBbIC U KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUUINH, ITPU
ATOM BBIOMpaTh ONTHMAJIBHBIA CIOCOO M3MEpPEHWS W HWCIOJIb30BaTh W3BECTHBIC
METObI OLICHKH ITOTrPEIIHOCTEN U3MEPEHNU;

HCCIEIOBATh 3aBUCUMOCTH  (DM3WYECKUX BEJIWYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUH: MPHU OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (HUKCHpPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCHMOCTH (DU3WYCCKUX BEIUYMH B BHUAC TAOJHIl H
rpaduKOB, I€JIaTh BRIBOABI 10 PE3yIbTaTaM MCCIICI0BAHUS;

coOroaTh mpaBuia 0€30MacHOTO TpyJa IMPH MPOBEICHUH HCCIICTOBaHHUI B
paMKax ydeOHOro JIKCIEpUMEHTa, Yy4eOHO-HMCCIeI0BATCIbCKON W IMPOSKTHOM
JEATETLHOCTH C HMCIOIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaAHUS;

pemiath pacuéTHbIC 3a7a4d C SBHO 3aJIaHHOM (DU3UYECKOM MOJICIIbIO,
UCIIOIB3Ys (DU3UYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3aJ1au
BBIOMpaTh (DU3UYECKYI0 MOJIEIb, BBIACIATh (DU3NUECKUE BEIUYHMHBI U (DOPMYIIBI,



HEOOXOUMbIE ISl €€ pelIeHUs, NMPOBOJUTh PAcU€Thl M OLIEHUBATh PEaIbHOCTh
MOJIYYEHHOT'0 3HAYEHUS (PU3HUECKON BEJINYUHBI,

penaTh Ka4eCTBEHHbIE 33Ja4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYXICHUH C OMNOpPOM HAa M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyecKue sBICHMUS;

UCIIOJIb30BaTh ~ MpU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
Y IPEICTABIICHUS YUYEOHOW W Hay4YHO-MOMYJSIPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH()OPMALINIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAIUMH, OPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MACHOTO MCIOIB30BAHUS B MOBCEIHEBHOU
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCTIONb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ut obecrieyeHus: 6€30MacHOCTH MPH OOpPAIEHUH ¢ MPUOOPAMHU U TEXHUUYECKUMHU
yCTPOMCTBAMM, JJIsl COXPAHEHUs 3/10pOBbS U COOJIOJIEHUSI HOPM 3KOJOTHYECKOIr0
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIE€ C BBHIIOJHEHUEM pa3JMYHbIX COLHUAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYNIlbl, PalUMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBaTHO OIIEHUBAThH
BKJIAJ] KQXKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumMeHoBaHuUe pa3/ieioB U TeEM

Koan4yecTBO 4acoB

JuexkTpoHHbIe (HU(poOBbIE)

Ne n/mm KonTpoJibH IIpakTH4eck
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble paboThI ue padboTbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3KKa U METOJIbl HAYYHOT'O TO3HAHHUS 2 https://m.edsoo.rt/AVIAWVNQO
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka https://m.edsoo.ru/SNO2MCWXU
2.2 Jrnnamuka https://m.edsoo.ru/RML6BX3PU
23 3aKOHBI COXPAHEHUS B MEXAHUKE 1 1 https://m.edsoo.ru/S6NRCXHA7
Hroro no pazneny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBEI MOHeKyHHpHO—KHHeTquCKOﬁ

3.1 9 1 https://m.edsoo.ru/HRGVENOPE
Teopuu
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KTL6RS9
ArperaTHble COCTOSIHHSI BEIIECTBA.
3.3 5 https://m.edsoo.rt/HSM355JCH
®Da30BbIC IEPEXO/IbI
Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 [TocTossHHBIM 3JIeKTpUYECKU TOK. TOKH 12 1 1 https://m.edso0.rt/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

B Pa3iIM4HBIX Cperax

Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KIIACC

HauMeHoBaHUeE pPa3/ieioB U TEM

KoanuecTBo 4acoB

JuexkTpoHHbIe (HU(poOBbIEL)

Ne ni/m Kourtposbn IIpakTHYeck
NMPorpamMMbl Bcero o0pa3oBaTejibHbIE pecypcChl
ble padoThI ue padboTbl
Pazgen 1. JIEKTPOJIUHAMUKA
M )
1.1 ArHUTHOE ONIC. DICKTPOMArHHTHAA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHIYKIHS
Hroro no pazneny 11
Paznen 2. KOJNEBAHUA U BOJIHbBI
2.1 MexanieckHe 1 OICKTpOMArHHTHBIC 9 1 https://m.eds00.ru/3TLNQKPG6
Koae0aHus
2.2 MEXaHHYECKHE 1 S1CKTPOMAT HHTHbIC 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

OCHOBBI CIELIUATIBHOW TEOpUHU
OTHOCUTEIBHOCTHA

4

1

https://m.edsoo.ru/AQUCOVDK?2

Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeEMEHTHI KBAHTOBOUW ONTHKU https://m.edsoo.ru/SWOVAWOQRS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 https://m.eds00.ru/97MCIDZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 https://m.edsoo0.ru/3EOD6K XI9
Wroro no pazgeny 7
Pasznen 6. OBGOBLIAIOIIEE IIOBTOPEHUE

6.1 Ob6o06maroee MOBTOPeHNE 4 https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

TEMATHYECKOE IIJIAHUPOBAHUE!

10 KJIACC
HaumenoBanue
Ne OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3aesaoB U TEM IIporpamMmmHoe cosiepanue
/m 00yJaroMXxCst

y4eOHOTO IpeaMeTa

Paznen 1. @Pu3uka 1 MeTOAbI HAYYHOIO MO3H

AHHUA

1.1 | ®u3uka u MeTOIBI 2 ®duzrka — HayKa O MPUPO/IE. N3ydeHnne HayuyHbIX (3MIIUPUIECKUX

HAy4YHOTI'O IO3HAHUS HayuHnbie MeTo1bI MO3HAHUS Y TEOPETHUUECKHX ) METOJIOB TIO3HAHUS
OKPYKAIOILEr0 MHUpA. OKPY’KaroIIEro MUpA.
Pounb skcniepuMenTa u Teopun OOcy:x1eHne rpaHul IPUMEHUMOCTH
B IIPOLIECCE NTO3HAHUS IPUPOJIBI. (U3HYECKUX 3aKOHOB U TEOPHI.
DKCIEpUMEHT B (PUBHKE. PaGora B rpymnmne no noaroToBke
MonenrpoBanue GpU3NIECKUX KOPOTKHX COOOIIEHUH O pOJIK U MECTE
ABJIEHUN U IpouieccoB. HayuHbie (U3HUKU B HAYKE U B IPAKTUYECKOU
runote3bl. u3nuecKue 3aKOHbI NeSITEIbHOCTH JTFOACH.
U Teopuu. ['paHuIisl mpuMeHUMOCTH | JleMoHCTpalus aHajJIoroBBIX
¢buznueckux 3akoHOB. [TpuHIHT U U POBBIX U3MEPUTETBHBIX
COOTBETCTBHUSL. puOOPOB, KOMITBIOTEPHBIX TATYMKOB.
Ponw u MmecTo dusznku OcBoeHHE OCHOBHBIX MPUEMOB PaOOThI
B () OpMUPOBAHUU COBPEMEHHOMN ¢ mudpoBoi Taboparopucii mo pusnke
Hay4YHOM KapTHUHBI MHPA,
B MPAKTUYECKOW IEATEIBHOCTH JIIOAEH

Hroro no pazgeny 2

! TIpu paspabotke pabGouell MPOrpamMMbl B TEMAaTHYECKOM IUIAHUPOBAHHU JOJDKHBI OBITH YYTEHBI BO3MOXHOCTH MCIIOJIb30BAHHs DJIEKTPOHHBIX (IU(PPOBBIX)

00pa3oBaTeIbHBIX PECYPCOB, ABIAIOLIMXCS yUeOHO-METOANYECKUMH MaTepHalaMt, COAEPKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOAATENIBLCTBY 00 00pa30BaHUH.
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Pa3nen 2. Mexanuka

2.1

Kuunemartuka

MexaHn4ecKoe IBUKECHHE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nerxeHus. Cucrema oTcyera.
Tpaexropus.

[lepemerienue, CKOpOCTh (CpeIHsIs
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb)
Y YCKOPEHUE MaTEPUAIIBHON TOUYKH,
UX MPOEKIUH HA OCU CUCTEMBI
koopauHat. CiioxeHue
MEPEMENICHHH U CIIOKEHUE
CKOpPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
IIPSAMOJIMHEWHOE JBUKEHUE.
['paduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUSI, ITyTH

Y [IEpEMENICHUS MaTepUaTbHOU
TOYKH OT BPEMEHH.

CBo0OoHOE ajieHue. Y CKopeHHue
CcBOOOIHOTO ITaJICHHUS.
KpuBonuHeHHOE IBUKECHUE.
JIBM>KEHUE MaTEPUATIBHOM TOUKHU
10 OKPY>KHOCTH C ITOCTOSIHHOU

10 MOJIYJIFO CKOPOCTBIO. Y TJI0Bas
CKOPOCTb, JIMHEIHAs1 CKOPOCTb.
Ilepuon u yactoTa 0OpanIeHUs.

LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoucTaa

[IpoBenenue sKcriepuMeHTa: U3y4eHue
HEPaBHOMEPHOTO ABM)KCHHUS C IENIBIO
ompe/ielIeHUs MTHOBEHHOM CKOPOCTH;
UCCIICIOBAaHNE COOTHOIIICHUS MEXKITY
NyTSIMU, TPONUJICHHBIMH TEJIOM

3a [OCJIeIOBATEIbHBIC PABHBIC
MPOMEKYTKU BPEMEHU

IPY PAaBHOYCKOPEHHOM JIBFKCHUHN

C Ha4aJIbHOM CKOPOCTBIO, PABHOU HYJIIO;
U3y4YCHUE JBWKCHUS IIapUKA B BA3KOM
KHUIKOCTH; U3YICHHUE IBIDKCHHS TEIIa,
OpOIIIEHHOT'0 TOPU30HTAIBHO.
OObsiCHEHHE OCHOBHBIX ITPUHITUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOWCTB,
TaKUX KakK: CIIUJOMETP, IEMHbIC

¥ pEMEHHBIC TIepe1auu IBIKCHHSI,

U YCIIOBUM X 0€30MacCHOTO
UCIIOJIb30BAHUS B TIOBCETHEBHOM
KU3HU.

Petienne pacueTHbIX 3a1a4 C IBHO
3aJTaHHOHN (PU3MIECKOU MOJIEITHIO

C UCII0JIb30BAHUEM OCHOBHBIX (POPMYT
KHHEMAaTHKH.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEH KHMHEMATHYECCKUX
BEJIUYMH OT BPEMEHU

JUTSL PABHOMEPHOTO
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U IIPAKTUYICCKOC IIPUMCHCHUC!
CIINAOMCTP, ABHKCHUC CHAPAI0B,
LCITHBIC 1 pEMCHHBIC IICPCAavun

Y PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JBUKCHHSL.

PacnioznaBanue pu3nuecKux SBICHUM
B y4€OHBIX ONBITAX U OKpYyKaroen
YKU3HHU: PABHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHEHOE
NBHKEHHE, CBOOOAHOE Ta/IeHueE Tell,
JBH>KEHUE TIO OKPYKHOCTH.
OnucaHne MEXaHUYECKOT O IBHKEHUS
C UCIOJIb30BaHUEM (HU3HUECKUX
BEJINYMH: KOOPJIMHATA, ITYTh,
nepeMEIICHHE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpynmnax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETAILIUU
pPEe3yJIbTaTOB OIBITOB U aHAJIU3E
JOTIOJITHUTEJIbHBIX UCTOYHUKOB
uH(bOpMAINH 110 TEME

2.2

JlnHamuka

[IpuHIMI OTHOCUTEIBHOCTH
l'amunes. [lepsbii 3akoH HproTOHA.
NHepunanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
CyINEepno3ulnu Cuil. Bropoit 3aKoH

HproTona 11 MaTepuanbHOM TOUKH.

Tperuit 3akoH HeroToHa

JUIS MAaTEPUATIBHBIX TOUEK.
3aKOH BCEMHUPHOTO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMHYECKASI CKOPOCTb.

CpaBHeHHME MacC B3aUMO/IEHCTBYIOLINX
Tell.

W3ydeHnne 3aBUCUMOCTH CHUJIBI
yHOPYTOCTH OT JehopMaliii; CpaBHEHUE
CWJI TPEHHUS MTOKOSI, KaueHUs

Y CKOJIL)KCHUSI.

OOBsicCHEHHE HEBECOMOCTH.
[IpoBeneHue 3xkcepruMeHTa:
UCCIIEI0BaHKUE 3aBUCUMOCTH CHUJI
yHOpPYTrOCTH, BOZHUKAIOIINUX

B IIPY’KUHE U PE3UHOBOM 00pa3slIe,
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Cwua ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (mokos,
CKOJIbYKCHUSI, KAUEHUS ).

Cuna tpenuns. Cyxoe TpeHHe.
Cwuita TpeHUs CKOJIBKEHUS U CUIIA
Tpenus nokosi. Koapdunnenrt
TpeHus. Cuia CONpOTUBIICHUS
IIpY ABUKECHHUU TEJA B )KUIKOCTH
WJIU Tas3e.

[TocTtynarensHOE 1 BpaliaTenbHOE
JIBUKEHHE a0COJIOTHO TBEPAOIO
Tena.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH
Bpamenus. [lnedo cunbl. YcenoBus
paBHOBECHS TBEPAOTO TEA.
TexHuueckue ycTpoucTaa

Y [IPAKTUYECKOE IPUMEHEHHE:
MOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

OT UX JAe(popMalllN; U3yUYEHUE
JBIKEHUS OpycKa 10 HAaKJIIOHHOM
MJIOCKOCTH; UCCJIEIOBaHUE YCIOBUM
paBHOBECHS TBEPOTO TeJa, UMEIOIIETO
OCb BpalllCHUs.

OO0bsacHEeHHEe 0COOCHHOCTEH
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO IBUKEHUS,
CBOOOJIHOTO MTaICHUS TSI, IBUKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKoHa BCEMUPHOTO TATOTEHUSL.
OOBsICHEHHE OCHOBHBIX MTPUHITUIIOB
JICVCTBUS TOAIIUITHUKOB U UX
MIPAKTUYECKOT0 MPUMEHEHUS.
OOBsiCHEHHE ABUKEHHS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienue pacueTHbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UIECKON MOJICTIBIO

C HCITOJIE30BaHNUEM OCHOBHBIX 3aKOHOB
1 HopMyJT TUHAMUKH.

Pacno3naBanue puznueckux siBICHUM
B YUCOHBIX OIBITaX M OKPYKAFOIICH
YKU3HU: MHEPIIUS, B3AaMMOJICHCTBUE TE.
Ananu3 pU3NYecKHX MpoIecCcoB

1 SIBJICHUH C UCIOJIb30BAaHUEM 3aKOHOB
Y TIPUHITMIIOB: 3aKOH BCEMUPHOTO
tsarorenus, I, II u 111 3akonsl HeroToHa,

38



IMPUHOUII CYIICPIIO3UIUU CHUJI, IIPUHITUII
PAaBHOIIPABHOCTHU MHEPUHNAJIbHBIX
CHCTCM OTCUCTA

23

3aKOHBI COXpPaHCHUA
B MCXAaHHKC

Nmnynbe MaTepuasbHON TOUKU
(Tena), CUCTEMBI MAaTEPUATILHBIX
ToYeK. IMIyIbC CHIIBbI U U3MEHEHHE
MMITYyJIbCa TeJa. 3aKOH COXPAHEHUS
UMIyJbca. PeakTHBHOE ABUKEHHE.
PaboTa cuiibl. MOITHOCTD CHJTBI.
Kunernueckas sneprus
MaTepuagbHOU TOUKU. Teopema

00 U3MEHEHUU KUHETUYECKOU
SHEPTHUH.

[ToTeHuManbHas SHEPTUsl.
[ToTeHnnanbHast SHEPTUs YIIPYTro
1e(OpPMUPOBAHHON MPYKUHBIL.
[ToTeHuManbHast SHEPrUs Tela
BOJIM3U MOBEPXHOCTU 3EMIIH.
[ToTeHumanbHBIE U
HETOTEHINaIbHbIE CUJIbL. CBS3b
pabOoThl HEMOTEHITUATBHBIX CHUIT

C UBMEHEHHUEM MEXAaHUYECKOU
DHEPIUHU CUCTEMBI TE. 3aKOH
COXpaHEHUSI MEXaHUYECKOMN
SHEPTHUH.

Yupyrue u Heynpyrue
CTOJIKHOBEHHUSI.

[IpoBeneHuE SKCIIEPUMEHTA: U3YUYECHUE
a0COJIFOTHO HEYNPYTOro yaapa

C MMOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; HCCJICJOBaHIE
CBSI3U Pa0OTHI CUJIBI C U3BMEHEHHUEM
MEXaHUYECKON IHEPIUuu Tela

Ha IIPUMEPE PACTIKECHUS PE3IUHOBOIO
KTyTa.

OrneHka a0CONIOTHBIX H OTHOCHUTEIHHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemrenue pacueTHbIX 3a/1a4 € IBHO
3a1aHHOMN (PU3UIECKON MOJICTIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJT TMHAMHUKA U 3aKOHOB
COXPAHECHUSL.

Pemenue kauecTBEHHBIX 3a4a4

C OMOPO Ha N3YUYEHHBIE B pa3JIeie
«MexaHHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U PU3NIECKUE SIBICHUS.

Omnucanne MEXaHUYECKOTO JIBMKCHHUS

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: UMITYJIbC TEJIA, KHHETUYECKas
SHEPrusi, MOTCHIUAIbHAS SHEPI U,
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TexHuueckue ycTpoucTaa

U IIPAaKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KOIIEp, NMPYKUHHBIN
IIACTOJIET, ABUKEHHUE PAKET

MexaHu4eckas paboTa, MeXaHU4YeCcKas
MOIIIHOCTb.

AHanu3 Gpu3NYeCcKuX MpoIEecCoB

Y SIBJICHUH C UCIOJIb30BAHUEM 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOW SHEPIuH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OObsicHEeHnE OCHOBHBIX MPUHIIUIIOB
JICUCTBHS U MTPAKTUYECKOTO
MIPUMEHEHUS TEXHUUYECKUX YCTPOUCTB,
TaKuX Kak: BOJOMET, KOIIep,
IIPYKUHHBIN TUCTOJIET.

OObsicHEHUE TBUYKEHUS PAKET C ONOPOI

Ha W3y4YCHHbIC (PU3NUECKHE BEIIMUUHBI
1 3aKOHBI MEXaHUKH.
Hcnonp30BaHue py MOATOTOBKE
COOOIIIEHHH 0 TPUMEHECHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH(OOPMAITMOHHBIX TEXHOJIOTHI

JIJIs1 TIOUCKA, CTPYKTYPUPOBAHMS,
WHTEpIIPETALUU U MPEJICTABICHUS
nH(popMaIu, KpUTHUYECKUN aHATHN3
noirydyaeMoi nHpopManuu
[IpoBeneHne KOCBEHHBIX U3MEPEHU,
HCCJICIOBAHUIN 3aBUCUMOCTEMN
(bU3HYEeCKUX BEINYNH, IIPOBEPKA
MPE/JIOKEHHBIX THITOTE3

Hroro no pazneny

18
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Pasznen 3. Mogiekyasipaasi pu3uka 1 TepMOIUHAMMKA

3.1

OcHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MOJOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOU
TEOPHUH U UX OIIBITHOE 0OOCHOBAHHE.
bpoyHOBCKOE nBUXKEHUE.
Huddysus. Xapakrep ABUKCHUS

Y B3aMMO/ICHCTBUS YaCTHUII
BemiecTBa. Mojienu CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

1 pa3Mepsbl Mosieky. KonnuectBo
BemlecTBa. [locrosiHHass ABoraapo.
TerutoBoe paBHOBECHE.
Temnepatypa u ee U3BMEpEHHUe.
[IIxana remneparyp Llenbcust.
Mogeinb uaeanpHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH UIECAIBHOIO Ia3a.
AOGcomoTHas TeMIepaTrypa Kak Mepa
CpEeIHEN KNHETUYECKON SHEPTUn
TEIUIOBOTO IBUKEHHUS YaCTHII rasa.
[IIxama remneparyp KenpBuHa.
["a30BbIe 3aKOHBL. YpaBHEHUE
MenneneeBa—Kianeipona.

3akoH [lanbToHa. M3omnpornecch

[TpoBeneHue sKcriepuMeHTa:
oTpe/ieTIeHUE MacChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHUil 00beMa KOMHAThI, JIaBJICHUS
U TeMIIepaTyphl BO3yXa B HEl;
UCCIIEJOBAaHUE 3aBUCUMOCTH MEXKTY
napaMeTpamMu COCTOSIHHSI Pa3peKeHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
HOTPEIIHOCTEN U3MEepEeHUN (PU3NUECKUX
BEJIMYHH.

OOBbsicHEHNE OCHOBHBIX TPUHIIUIIOB
NEeUCTBUN TepMOMETPA U OapoMeTpa

U YCIIOBUHM UX 0€30MacCHOTO
UCIOJIb30BaHUs B TIOBCEIHEBHOI
KU3HU.

PacnioznaBanue pusndeckux siBICHUN

B y4€OHBIX ONBITAX U OKpYyKarouen
xKu3HU: TP Py3usi, OpOyHOBCKOE
JIBUKECHUE.

Omnucanue TEIIOBBIX SBICHUMI

C UCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIIepaTypa,
CpeIHss KHHETUYEeCKasi SHEPT U
Xa0TUYECKOTO ABUKEHUS MOJIEKYJI,
CpeIHEeKBaipaTHIHasi CKOPOCTh
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B U€ATIbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBIcHUe
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3zo0bapa.

TexHuueckue ycTpoucTaa

Y [IPAKTHUYECKOE IPUMEHEHHE:
TEPMOMETP, OapoOMeTp

MOJIEKYJL.
AHanu3 Gpu3NYeCcKuX MpoIECcCOB

U ABJICHUM ¢ ucrojibzoBanueM MKT,
ra30BbIX 3aKOHOB, CBA3U CPEIHEN
KUHETUYECKOW SHEPTUU TEIIOBOTO
JIBIKEHUS MOJIEKYJI ¢ aOCOJIFOTHOU
TEMIIEPATypPOH.

Pemenne pacueTHbIX 32124 € IBHO
3a1aHHOMN (hU3UIECKON MOJICTIBIO

C UCITOJIb30BAHUEM OCHOBHBIX
nonoxennit MKT, 3akoHoB u hopmyn
MOJICKYJISIPHOUN (PU3UKH.

PaboTa B rpynmax mpu miaHUpOBaHUH,
MPOBEJCHUN U UHTEPIPETALIUN
pE3yJIbTATOB ONBITOB U AHAJIN3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uHGOpMAIIUH 110 TEME

3.2

OCHOBBI
TEPMOJAMHAMUKU

10

TepmonrHaMuueckas cucTeMa.
BnyTtpennss sHeprus
TEPMOIMHAMUYECKOU CHCTEMBI

U CIOCOOBI €€ N3MEHEHUS.
KonuuecTBo TennoTsl u padora.
BHyTpeHH:s 3HEPIHsl 0THOATOMHOTO
UJeaIbHOrO raza. Buabl
TEIUIONEPENAYH: TETIONPOBOIHOCTD,
KOHBEKIUS, U3Ty4YeHUE. Y JenbHast
TEIJIOEMKOCTh BELIECTBA.

[IpoBeneHNE IKCIIEPUMEHTA: U3MEPEHUE
YACIBbHOMN TEIUIOEMKOCTH BEILIECTBA.
OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
NOTPEIIHOCTEN U3MEPEHUHN (PU3UUECKUX
BEJIMYUH.

W3ydenne Mmozeneit mapoBoi TypOUHBI,
JBUraTelisd BHYyTPEHHETO CrOPaHUs,
PEaKTUBHOTO IBUTATENS.

OOBbsicHEHUE IPUHIIUIIOB IEUCTBUS

¥ yCIIOBH 6€30I1aCHOTO UCTIOIb30BaHUS
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KosnuecTBO TEIIOThI

IIpH TeIIONEpe1aye.

[Tousitre 00 aguabaTHOM
npouecce. [lepBrbIit 3aK0H
TEPMOAMHAMUKH.

[Iprmenenne nepBoro 3akoHa
TEPMOJMHAMUKH K H30IIPOLIECCAM.
['padmueckas mHTEpIIpETALINS
paboThI raza.

BTopo¥ 3aK0H TEpMOAUHAMUKH.
HeobOpatumocTs nporieccos

B IIPUPOJIE.

TerutoBblie MavHebL. [ [puHIUIIBL
NEUCTBUS TEIJIOBBIX MAaIllUH.
[IpeobpazoBanus SHEPTUU

B TEIIOBBIX MAlIMHAX.
KoaddummenT none3noro necTBus
TETUIOBOM MAIIIMHBI.

Hukn Kapuo u ero kosduieHt
IIOJIE3HOTO IEUCTBUA.
DKOJIOTHYECKUE TPOOIEMBI
TEIJIO3HEPrETUKH.

TexHuueckue ycTpomucTaa

Y MIPAKTUYECKOE TPUMEHEHHUE:
JIBUTaTeIIb BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJIOUIBHUK,
KOHJIULIUOHEP

B TIOBCETHEBHOM KU3HU JABUTATEIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOMIbHHUKA, KOHTUITHOHEPA.
Omnucanue CBOMCTB TEJ U TEIJIOBBIX
SIBJICHUH C UCIIOJIb30BAHUEM
(U3HYECKUX BEJIMYHH: 1ABJICHHE rasa,
TeMIepaTypa, KOJINIECTBO TETUIOTHI,
BHYTpEHHSS1 SHEPrus, paboTa rasa.
Pemmenne pacueTHBIX 337124 C IBHO
3a1aHHOMN (PHU3UIECKON MOJICTIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GopMyIT MOJIEKYJISIpHOU (PU3KKH

¥ TEPMOTUHAMUKHL.

Pemenne kauecTBEHHBIX 33724

C OMOpOI1 HA U3yUEHHBIE B pa3ieie
«MonexynsipHas puznka

¥ TEPMOJIMHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH 1 (PU3NIECKHUE
SIBIICHUSL.

PaGora B rpynmax npu aHanmse
JIOTIOJTHUTEIHHBIX HCTOYHHUKOB
uHGOpPMAIIUH TI0 TEME
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33

ArperarHblie
COCTOSIHMSI BELIECTBA.
da30BbIE MEPEXOABI

[TapooGpa3oBaHue ¥ KOHICHCAIIHSL.
Hcnapenue u KuneHue.
AOGCOIOTHAS M OTHOCUTEIbHAS
BJIAXKHOCTB BO3/1yxa. HaceIieHHbIi
nap. Y aenbHas TEIioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD

TCMIICPATYPhI KUIICHUA OT JABJICHUS.

TBepnoe teno. Kpucrammueckue
U amopgHbIe Tesa. AHU30TPONHS
CBOWCTB KpUCTAIIOB. JKuakue
kpuctaiuibl. COBpEMEHHBIE
Marepuaibl. [lnaBinenne

Y KpUCTAIIN3au. Y IeTbHAs
TeruioTa riasneHus. Cyonumanus.
VYpaBHeHHE TEIIOBOTO OanaHca.
TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE IPUMEHEHHE:
TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUU
IIOJIyYEHUS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHUCJIE
HAaHOMAaTEpHAJIOB,

Y HAHOTEXHOJIOTUHU

[IpoBeaeHUE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEIHHOM BIAXKHOCTH BO3/1yXa.
OrneHka a0CONIOTHBIX H OTHOCHUTEIHHBIX
MOTPEIIHOCTEH U3MEPEHUHN (PU3NIECKUX
BEJIMYHH.

N3y4eHne CBOMCTB HACBIIIIEHHBIX

napoB, ClIOCO00B N3MEPECHHUS
BJIAJKHOCTH.

HaOaroneHue Kkunexuus

IIPU TTOHUKEHHOM JIaBJICHHH,
HarpeBaHusl U TUIaBJICHUS
KPUCTAJUIMYECKOTO BEIIECTRA.
OOBsICHEHHE IPUHIIMIIOB JICHCTBHS

1 yCJIOBUM 0€30MacHOT0 HCTIOJIb30BAHMS
B INOBCEIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3yyeHune TeXHOIOTUHN MOJTYUYECHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCIIE
HaHOMAaTEPHUAJIOB.

Penienue pacueTHbIX 3a/1a4 C SIBHO
3aJTaHHON (PU3MIECKOU MOJIEITHIO

C UCTIOJIb30BAaHUEM YPABHEHHUS
TEIIOBOI'O OaJiaHca.

Pemenne xauecTBEHHBIX 33144

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH 1 (PU3NIECKHUE
SIBJICHHS 110 TEME.
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PacnioznaBaHue pu3nyeckux sABICHUN
B yUEOHBIX OIIBITAX U OKPYXKaroLIei
KU3HU: AeQopMalius TBEpbIX TeT,
HarpeBaHue U OXJIAKICHUE Tell,
WU3MEHEHHUE arperaTHblX COCTOSTHUI
BEIIeCTBAa M OOBACHEHUE NX HA OCHOBE
3aKOHOB U (pOPMYJT MOJIEKYJISIPHOM
1076371878

Hcnonp3oBanne nHGOPMaLIMOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYPUPOBAaHUS, UHTEPIIPETALUN
U TIpeJICTaBIICHUsI HH(POPMAIIUHU TIPU
MIOJITOTOBKE COOOIICHHI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3uKU

Y TEPMOJMHAMUKH B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Pa3znen 4. JiaekTpoauHaMuKa
4.1 | DnekrpocraTtuka 10 DnekTpuzanus Tei. DinekTpuueckuii | [IpoBeeHne SJKCIEpUMEHTa: U3MEPEHUE

3apsan. J{Ba BuJa 3JIEKTPUYECKHUX
3apsinoB. [IpoBoaHMKY,
JTURJIEKTPUKHU U TOJYyIPOBOIHUKH.
3aKOH COXpaHEHUS ANEKTPUIECKOTO
3apsja.

B3aumopericTBue 3apsiaoB. 3aKOH
Kyiona. ToueuHblii 2JIEKTPUYECKUI
3apsaa. DIEKTPUUECKOE TOJIE.

3JIEKTPOEMKOCTH KOHAEHCATOPA.
OreHKa a0COMIOTHBIX ¥ OTHOCUTENIHHBIX
MOTPEIIHOCTEH U3MEPEHUHN (PU3NUECKUX
BEJIMYMH.

H3ydenure npuHIUNOB AEUCTBUS
3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOPA.

W3ydeHne NpuHIMIIOB IEUCTBUS
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HanpsykeHHOCTB 3JIEKTPHUUYECKOro
noss. [IpuHuun cynepno3unuu
ANEKTPUYECKUX nonen. JInnum
HAMNPSIKECHHOCTH 3JIEKTPUYECKOTO
TOJISL.

Pabota cui1 351eKTpOCTaTUUYECKOTO
noss. [lorenunan. Paznocts
noreHuanoB. [IpoBogHuky u
TUAJIEKTPUKH B
AJIEKTPOCTATUUYECKOM IIOJIE.
JlnanekTpruyeckas IpOHUILIAEMOCTb.
OnekTpoeMkocTb. Konuencarop.
DIIEKTPOEMKOCTb ILIIOCKOTO
KOHJICHCATOpa. DHEPTH
3apsSHKEHHOT O KOHJIEHCaTopa.
TexHuyeckue yCcTporucTBa

Y MPAKTUYECKOE MPUMEHEHHUE:
3JIEKTPOCKOIL, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allNTa,
3a3eMJICHHE JJICKTPOIPHOOPOB,
KOHJIEHCATOp, KOITUPOBAJIbHBIN
arrapar, CTpyWHbIN IIPUHTED

U yCJIIOBUH 0€3011aCHOTO IPUMEHEHHMS
B MMPAKTUYECKOU JKU3HH,
KOMMPOBAIIBHOTO anmnapara, CTpynHOTO
MIpUHTEPA.

PaccmoTpenue ¢pusnyeckux o
CHOBAHMM JIEKTPOCTATUUECKON
3aIUTHI U 3a3EeMJICHUS
AIIEKTPOIPHUOOPOB.

Pemenue pacueTHbIX 3a/1a4 € IBHO
3a1aHHOMN (PU3UIECKON MOJICTIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOPMYIT SJIEKTPOCTATHKH.

Pemenne xauecTBEHHBIX 33144

C OIIOPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBIICHUS DJIEKTPOCTATUKMU.
Pacno3naBanue pusnuecKux sBICHUN
B YUCOHBIX OIBITaX M OKPYKarOIICH
JKA3HU: DJICKTPU3ALINS TET,
B3aMMOJICUCTBHE 3aPSI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYII
3JIEKTPOCTATHUKHU.

Onncanue n3y4eHHbIX CBOVICTB
BEIIIECTBA U DJICKTPUUECKUX SIBIICHUI

C UCIOJIb30BaHUEM (PU3HYECKUX
BEJIMYMH: 3JICKTPUUECKUUN 3aps/l,
HAMPSHKEHHOCTh 3JIEKTPUYECKOTO MOJIA,
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NOTEHIMAJI, PA3HOCTh IOTEHIIMAJIOB,
ANEKTPOEMKOCTb.

AHanu3 pu3nYeCcKHX MpOIECCOB

Y SIBJICHUH C UCIIOJIb30BAHUEM
(u3nYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS AIEKTPUIECKOT0 3aps/a,
3akoHa Kymona.

Pabora B rpynnax npu aHaiuse
JOTNOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMAaIIMU U TOATOTOBKE COOOLICHUI
O IIPOSIBJIICHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKPY’KarOIlEeH )KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

IlocTosTHHBIN

BHGKTpI/I‘-IeCKI/Iﬁ TOK.

TokH B pa3nu4HbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYILIECTBOBAHUS JIEKTPUUYECKOTO
Toka. Mcrounuku Toka. Cuna Toka.
[TocTOAHHBIN TOK.

Hanpsoxenue.

3akoH OMa Il y4acTKa [EMH.
DIIEKTPUYECKOE COITPOTUBIICHHUE.
VY 1eJ1IbHOE CONTPOTUBIIEHUE
BemiecTBa. IlocnenoBsarenbHoe,
MapaAILICIIbHOE, CMEIIAHHOE
COEMHEHNE MTPOBOJHUKOB.
Pabota snexkTpuueckoro Tokxa.
3akoH Jxoyns—JIenua. MomHoCTh
AJIEKTPUYECKOTO TOKA.

[IpoBeaeHUE 3KCIEPUMEHTA: U3YUECHUE
CMELIAaHHOT'O COEIMHEHNUS PE3UCTOPOB;
m3Mepenne J/]C uCTouHrKa TOKA U €ro
BHYTPEHHETO COIPOTHUBIICHMUS;
HaOJII0IEHUE DJIEKTPOIN3A.

OreHka a0COIIOTHBIX U OTHOCHTEIBHBIX
HOTPEIIHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJIMYHH.

OOBbsicHEHUE IPUHIIUIIOB IEUCTBUS

Y YCJIOBHI 0€30MTaCHOT0 MPUMEHEHHUS
aMIIEpMETPA, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
JIEKTPOHArPEBATENIBHBIX U
3IIEKTPOOCBETUTENILHBIX TPUOOPOB,
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DIIEKTPOIBUKYIIAS CUJIA U
BHYTPEHHEE CONPOTUBIICHHE
HMCTOYHUKA TOKA. 3aK0H OMa

JUTSI TIOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMbIKAHHUE.

DJNIEeKTPOHHAs! TPOBOJAUMOCTh
TBEPJbIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBJICHUSI METAJIJIOB

OT TeMIepaTyphl.
CBepXnpoBOAUMOCTS.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBOMCTBA 2JIEKTPOHHBIX ITYYKOB.
[TonympoBouuku. CoocTBEHHAs
Y IIPUMECHAs! TPOBOJAUMOCTh
MOJyIpPOBOAHUKOB. CBOMCTBA
p—n-niepexona.
[ToynipoBOIHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKUI TOK B paCTBOPax
Y PacCIIaBax dJIEKTPOIUTOB.

3J'I€KTPOJ'II/ITI/I‘IeCKa$I Aucconnanmsi.

DIIEKTPOIU3.
DIIEKTPUYECKHN TOK B ras3ax.
CaMoCTOATENBHBIN U
HECAMOCTOSATENIbHBIN pa3psil.
Momnnus. [1na3zma.
TexHuyeckue yCTporucTBa

TEPMOMETPA CONPOTHUBIICHUS,
BAKYYMHOTO J10/ia, TEPMHCTOPOB U
(boTOpE3UCTOPOB, MOITYIPOBOJHUKOBBIX
JMOA0B, FaJIbBAHUKHU.

Pemienue pacueTHbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UIECKON MOJICTIBIO

C HCTIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUUYECKUI TOKY.

Pacno3naBanue puznueckux siBICHUM
B y4€OHBIX ONBITAX U OKpYyKaroen
YKA3HHU: DJIEKTPUYECKAst MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUUECKOE,
MAarHuTHOE JIEUCTBUS TOKA.

AHaJIN3 SIIEKTPUUECKUX SBICHUIN

Y IIPOLIECCOB B LIEMAX IMOCTOSIHHOIO
TOKa C UCIIOJIb30BAHUEM 3aKOHOB:
3aKoH OMa, 3aKOHOMEPHOCTH
MOCJIEA0BATENBHOTO U NAaPAILIETBLHOTO
COEJIMHEHNUS MPOBOAHUKOB, 3aKOH
Jxoyins-Jlenna.

Onurcanue n3y4eHHbIX CBOMCTB
BEILIECTB U DJICKTPUYECCKUX SIBICHUMN

C UCMOJIb30BaHUEM (HU3HUECKUX
BEJIMYMH: JIIEKTPUUYECKUH 3apsi, CUIla
TOKQ, JIEKTPUUECKOE HAMPSIKEHUE,
3JIEKTPUYECKOE COMTPOTUBIICHUE,
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U TIPaKTUYECKOE MPHUMEHEHHE:
amIepMeTp, BOJIBTMETP, peocTar,
UCTOYHHUKH TOKA,
AIIEKTpOHATpeBaTeIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTENLHBIE TIPUOOPEI,
TEPMOMETP COTIPOTUBIICHHUS,
BaKyyMHBII JHO, TEPMUCTOPEI

1 (GOTOPE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN AHO,
rajbBaHHKa

pazHocTh noteHnuanon, J{C, pabora
TOKa, MOIITHOCThH TOKa.
Hcrnonp3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUN
U TIpeICTaBlIeHNs HHpOopMaIuu

IIPH MMOJITOTOBKE COOOIIEHUI

0 IPUMEHEHUH 3aKOHOB OCTOSITHHOTO
TOKa B TEXHUKE M TEXHOJIOTHIX

Hroro no pazneny

22

PezepBHOE Bpems

OBULIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KJIACC

HaunmenoBanue
No KommuectBo OCHOBHBIE BUJIbI JEATEIBHOCTH
pa3aenoB U TEM [TIporpamMmmuoe cosiepxkanue
/I 4acoB 00y4aromuxcs
y49eOHOTO IpeaMeTa
Pazgea 1. dnekTpoguHammnka
1.1 | MaruutHoe nose. 11 [TocTosTHHBIE MArHUTHI. [IpoBeaeHHE SKCIEPUMEHTA: U3YUYCHUE

DIIEKTpOMarHuTHas
WHTYKITUS

BzanMoaencTBre NOCTOSTHHBIX
MarHuToB. MarauTHoE moJie.
BekTop MarHuTHOM MHIYKIIAH.
[TpuHIIUT CyTIepIIO3UIIUT
MarHMTHBIX ToJIeH. JInHuMn
MarHuTHOW MHAyKuuu. Kapruna
JIMHUN MarHUTHOM MHAYKIWU TOJIA
IMOCTOSIHHBIX MAarHUTOB.
MarauTHoe 1oJjie NPOBOIHUKA

¢ TokoM. KapTuHa muHui HHIYKIHHA
MarHUTHOTO MOJIS JJIMHHOTO
MPSAMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MMPOBOHUKA, KATYIITKH
¢ TokoMm. OnbIT Dpcreaa.
B3anmoneicTere mpoBOAHUKOB

C TOKOM.

Cuna Amnepa, ee MOIyJIb

Y HampaBJICHUE.

Cuna JlopeHia, ee MOayJb

Y HampaBjieHue. [[BrkeHune
3apsKCHHOM YaCTHUIIbI

MarHUTHOTO ITOJISI KaTYIIKH C TOKOM;
UCCJIETIOBAHME ICVCTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
VICCJIEIOBAHME SIBJICHUS
3NEKTPOMArHUTHON MHIYKIUH.

OreHka a0COMOTHBIX M OTHOCUTEIIHHBIX
NOTPEITHOCTEN U3MEPEHUN (PUBNUECKUX
BEJIMYHH.

OOBbsicHEHUE IPUHIIUIIOB AEUCTBUS

Y yCJI0BUHM 0€30MacHOr0 NPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, YJIEKTPOABUTATEII,
YCKOPUTEJIEH 2JIEMEHTAPHBIX YaCTHIL,
VUHIYKIMOHHOU MEeYn.

Pemenue pacuetHsIx 3a0a4

Ha IpUMEHEHHE (HOPMYJI TEMBI
«MarnuTtHoe nose. DJIeKTpOMarHuTHast
VUHIYKLUS.

Pemrenne kauecTBEHHBIX 33124

C OIIOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
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B OJIHOPOJTHOM MarHUTHOM II0JIE.
Pa6ora cunsl Jlopenna.

SIBIIeHME IIEKTPOMArHUTHON
nHaykuuu. [lotok BekTopa
MAarHUTHOM MHIYKIIHHU.
DIIEKTPOJABHKYIIAS CHJIA UHTYKIWH.
3aKOH AJIEKTPOMArHUTHON
nHaykuuu dapanes.

BuxpeBoe amekTpruueckoe mosie.
DIIEKTPOIBUKYILAs CUJla MHIYKIIUU
B IPOBOJHUKE, ABHKYILEMCS
MOCTYIMATEIBHO B OJTHOPOJTHOM
MAarHuTHOM IIOJIE.

[TpaBuno Jlenna.

NuaykTtuBHOCTL. fABIICHUE
CaMOMHIYKIIMU. DNEKTPOIBUKYIIIAs
CUJIa CAMOMHIYKIIUU.

DHeprus MarHUTHOTO MOJIS KaTYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE TPUMEHEHHUE
MMOCTOSTHHBIE MAaTrHUTHI,
AJIEKTPOMArHUTHL,
AJIEKTPOABUTATEIIb, YCKOPUTEIIN
3JIEMEHTapHBIX YaCTHILI,
WHAYKIHOHHAS MEYb

SIBJICHUS TeMbl « MarHUTHOE MOJIC.
DJIEKTPOMAarHUTHAsI MHIYKITUSD.
Ornpenenenue HapaBJICHUA BEKTOPa
WHIYKIIUM MAarHATHOTO T10JIs1
MIPOBOJIHUKA C TOKOM, CHJIbI AMITepa
u cwibl JlopeHna.

Pacno3naBanue pu3MUeCKUX SBICHUN
B Y9€OHBIX OMBITaX U OKPYKAIOMIEH
’KM3HU: B3aUMOJCHCTBUE MarHuTOB,
3JIEKTPOMAarHUTHAsI MHAYKIIUS,
JIEUCTBHEC MAarHUTHOTO TI0JIS Ha
MIPOBOJIHUK C TOKOM U JIBUKYITUNCS
3apsia.

AHanIu3 3EKTPOMArHUTHBIX SIBICHUI
C MCIIOJIb30BAaHUEM 3aKOHA
AJIEKTPOMArHUTHOW UHIYKIIUH.
OnucaHue U3y4YCHHBIX CBOMCTB
BEILIECTB U JIEKTPOMArHUTHBIX
SIBJICHUN C MCIIOJIb30BaHUEM
(bU3NYECKUX BETUYUH: UHIYKIUS
MarHMTHOIO MOJIsI, cCuja AMImepa, cujia
JlopeHiia, ”HAYKTUBHOCTh KaTYIIIKH,
SHEPrusl JIEKTPUIECKOT0 U MATHUTHOTO
ToJieu

Hroro no pazneny

11
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Pa3nen 2. Kosre0anusa u BOJTHBI

2.1

Mexaanueckue
Y 3JICKTPOMArHUTHBIE
KoJIcOaHUA

KonebarenbHas cucrema.
CB0OOOHBIE MEXAHUYECKUE
KojeOanus. ['apmoHnueckue
koneOanus. [lepuon, yacrora,
aMIuIuTya 1 asza kojieOaHui.
[IpyXMHHBIN MasATHHK.
MareMaTuyecKui MasiTHUK.
YpaBHEHUE TAPMOHUYECKUX
kosebanwuil. [IpeBpaiienue sHepruu
IIpU FApMOHUYECKHUX KOJICOaHUSIX.
KonebaTenbHbIil KOHTYP.
CB0OOTHBIE ATIEKTPOMArHUTHbIC
Kosie0aHus B UACAITLHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS
MEXIY MEXaHUYECKUMH U
ANEKTPOMATHUTHBIMU KOJIEOAHUSIMHU.
®opmyna TomcoHa. 3aKoH
COXPaHEHUS PHEPIUU B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencraBieHue o 3aTyXarOMMX
KoJeOaHusx. BeiHyX/1eHHbIE
MEXaHUYECKHE KOJIeOaHMsI.
Pe3onanc. BelHyX1eHHbBIE
AJIEKTPOMArHUTHBIE KOJIEOAHNUS.
IlepeMeHHBIN TOK.
CunyconanbHbIl IEPEMEHHBIN TOK.

HccnenoBanue napaMeTpoB
K0JIe0aTeNIbHOM CUCTEMBI — IEPHO/IA,
YacTOTHI, aMIUTUTYAbI U (ha3bl
KoJIeOaHuil (Mpy>KUHHBIN

W/WIA MaTeMaTHIEeCKUI MasSTHUK).
Habmroienue 3aTyxaronmx KoJIeOaHuii.
HccnenoBanue CBONCTB BBIHYKICHHBIX
KOJICOaHHH.

Habmronenue pezonanca.

IIpoBeneHne d3KCIEpUMEHTA:
UCCJIEeI0BAHNE 3aBUCUMOCTH NeprUoaa
MaJbIX KOJeOaHu Ipy3a Ha HUTU

OT JIJIMHBI HUTU U MAacChl Ipy3a;
MCCJIEIOBAHNE IEPEMEHHOTO TOKA

B LIETIH U3 MOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJEHCATOpa, KaTYIIKU
Y PE3UCTOPA.

OreHka aOCOIOTHBIX U OTHOCUTEIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OOBbsicCHEHUE TPUHIUITIOB IEUCTBUS

U yCIIOBUH 0€30MacHOTI0 IPUMEHEHHUS
IIEKTPUYECKOr0 3BOHKA, FEHEpATOpa
IIEPEMEHHOTO TOKA, IMHUN
JIEKTpOIIepeIay.

Pemenne pacueTHbIX 3a/1a4 C IBHO
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MoOnIHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYJTHOE U JEHCTBYIONIEE

3HAUYCHUC CUJIbI TOKA YU HAITPSIIKCHHA.

Tpancdopmarop. [Ipoussoactso,
nepenaya v noTpedyieHue
ANEKTPUYECKON SHEPTHUH.
DKOJIOTHYECKHE PUCKH

IIPpH IIPOU3BOACTBEC JICKTPOIHCPIUH.

Kynberypa ucnonszoBanus
AJIEKTPOIHEPTUU B MIOBCEIHEBHOU
KU3HU.

TexHuueckue yCTpoucTaa

Y NPAKTUYECKOE MPUMEHECHUE:
AJIEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
ANEKTpoIepeay

3a1aHHOM (PU3HUECKOIN MOJICIIBIO

C MCITOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
1 (hopMyJ1, ONUCHIBAIOIIIUX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Onucanne MEXaHUYSCKUX

1 DJICKTPOMArHUTHBIX KOJICOAaHUH

C UCIIOJIb30BaHUEM (PU3MUECKUX
BEJTUYMH: TICPUOJ] 1 4aCTOTA
KoJebaHuil, aMmmutyaa u asza
KoJIeOaHUM, 3aps ¥ Chjla TOKa

B TapMOHHYECKHUX JICKTPOMArHUTHBIX
KOJICOAHUSX.

Pernrenne xkauecTBEHHBIX 3a1a4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAIOIITNE
MEXaHUYECKHE 1 DJICKTPOMArHUTHBIC
KOJICOaHMS.

Pabora B rpynmnax mpu riiaHupOBaHUH,
MIPOBEICHUH W UHTEPIIPETAIIH
pPe3yJIbTaTOB OIBITOB, U aHAJIU3E
JIOTIOJIHUTEJILHBIX HCTOYHUKOB
uH(pOpMaIMH 1Mo TEME

2.2

Mexaanueckue
Y 3JICKTPOMArHUTHBIC
BOJTHBI

MexaHnuecKue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuo.
CkopocTh pacnpocTpaHEHUsI

U JyiHa BOJIHBL. [lonepeunbie

N3yuyenue o0pa3oBaHus

U PacIIpOCTPaHEHMsI TONIEPEUHBIX
Y TIPOJIOJTBHBIX BOJIH.
Habmonenue otpaxenus
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Y TIPOJIOJIbHBIE BOJIHBI.
Nurtepdepennus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTB 3ByKa. [ poMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus U3ydeHUs
AJIEKTPOMArHUTHBIX BOJTH. B3anmuas
OopueHTalus BeKTopoB E, B,

V B JIEKTPOMAarHuTHOM BOJIHE.
CBoi1CTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKEHUE, MPEITIOMIIEHNUE,
noJisipu3anus, Tudpaxims,
untepdepenius. CKopocTh
AJEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMarHUTHHIX BOJIH.
[IpuMeHeHne 3JIEKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpyuHLMIIBI paANOCBS3H

U TeJieBUIcHUs. Pagnonokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHNE
OKPYXarOUIEH CPEIbl.

TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIBTPa3ByKOBas TUArHOCTUKA

B TEXHUKE U MEIUIIMHE, pajaap,

U IPEJIOMIICHUS], UHTEPPEPEHIIUU

U TU(paKIMi MEXaHUYECKUX BOJIH.
HabGnronenue cBA3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMILIUTYI0M

¥ 9aCTOTOU KoJieOaHMiA, 3ByKOBOTO
pe30HaHca.

HccnenoBaHue CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
IpeJIOMJIEHUE, MO PU3aLUs,
nudpakius, “HTepPEpeHIINS.
N3y4yenue ycioBrui U3IIy4eHUS
JIEKTPOMArHUTHBIX BOJIH, B3aUMHOMU
OopHueHTalu BEKTOpoB E, B, v

B JIEKTPOMArHUTHOM BOJIHE.
N3yyenne npumMeHeHus
3JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbsicCHEHUE TPUHIUIIOB IEUCTBUS

U yCIIOBUH 0€30MacHOTI0 PUMEHEHHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW JTUATHOCTUKHU

B TEXHUKE U MEIULIMHE, pajiapa,
paguoNpHUEMHHKA, TEJIIEBU30DA,
aHTeHHbI, Tenedona, CBY-neuwn.
PemreHne pacueTHbIX U KAYECTBEHHBIX
3a/1a4 C ONIOPOM Ha U3y4YECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIMCHIBAIOIIINE
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paZvoONpPUEMHUK, TEJIIEBU30D,
antenHa, tenedon, CBU-neun

pacnpocTpaHEeHUE MEXaHUYECKHUX
Y DJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3zoBanue nHHOPMAIIMOHHBIX
TEXHOJIOTHH JIJIS IOMCKA,
CTPYKTYPUPOBAaHUS, UHTEPIPETALNN

U IIpe/ICTaBlIeHNus HHpopMauuu

IpU IOJATOTOBKE COOOIICHUMN

00 KCIOJIb30BaHUH IEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B ITUCKyCCUU

00 3JIEKTPOMarHuTHOM 3arpsi3HEHUN
OKPYXarOIIEH CPEIbl.

PaGora B rpynmax npu rmiaHUpOBaHUH,
IIPOBEICHUH U NHTEPIPETALMU
pPE3yIbTATOB OIBITOB M AHAIIN3E
JOTIOJTHUTENBHBIX UICTOYHUKOB
uH(GOpPMAIIUH TT0 TEME

23

OnTuka

10

I'eomeTpuueckas onTuka.
[IpsamonnHENHOE pacnpOCTPaHEHUE
CBETa B OJHOPOAHOM cpexe. Jlyu
cBeTa. To4YeUHbIN UCTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [loctpoeHue
M300pakKeHHI B MJIOCKOM 3€pKalie.
[Ipenomnenue cBeta. 3aKOHBI
npeaoMIIeHus cBeTa. AOCOIOTHBIN
nokaszaresnb npenomiienus. [ToaHoe

W3ydeHnue sBIECHHS TIOJHOTO
BHYTPEHHETO OTPAXKEHUS, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3yyenne Mmoaenen MUKPOCKOIIA,
TEJIECKOMa.

[Tosmyyenue cniekTpa ¢ MOMOIIBIO
TIPU3MBI ¥ TU(PPAKITHOHHON PEIICTKH.
N3Mepenune nokaszaresis mpeaIoMIICHHS
CTEKJIA.

UccnenoBanue cBONCTB M300paskeHU
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BHYTPEHHEE OTPAXKEHHUE.
[IpenenpHbIN yToJ MOIHOTO
BHYTPEHHETO OTPaKECHUSI.
Hucniepcns cera. CioKHBIM COCTaB
Ocnoro cBeta. L[Ber.

Coluparoime 1 pacceuBaroIue
nuH3bl. ToHkas nuH3a. DoKycHoe
pPAcCTOSIHUE U ONITUYECKasl CHUJIa
TOHKOM JuH3bI. [locTpoeHue
M300paXeHH B COOUPAIOIINX

Y paccenBarollnX JinH3ax. Gopmyia
TOHKOM JIMH3bI. Y BEJIIMYCHUE,
JTaBaeMoO€ JIMH30M.

[Ipenens H(pUMEHUMOCTH
T€OMETPUYECKOU OINTHKH.
Bonnosas ontuka. Uutepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKM.

VY cioBus HaOMOICHUS

MaKCUMYMOB U MUHUMYMOB

B HHTepEPEHIIMOHHON KapTHUHE

OT IBYX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakius ceera. [udpaknmronnas
penieTka. Y clioBUe HaOIIOACHUS
[JIABHBIX MAKCUMYMOB MPU NaJICHUN
MOHOXPOMAaTHUYECKOI'O CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JINH3AX.
OOBbsicHEHUE IPUHIIUIIOB AEUCTBUS

U YCJIOBHI 0€3011aCHOr0 NPUMEHEHUS
OYKOB, JIyIIbl, (hOTOAMIapara,
IPOEKIIMOHHOIO aIIapara,
MHUKPOCKOIIa, TEIECKONA, BOJIOKOHHON
ONTUKH, TUPPAKITMTOHHOMN PEIICTKH,
HOJIIPOHIA.

Pemrenne pacueTHbIX 3a1a4 € IBHO
3aIaHHON (PU3UYECKON MOJIEIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (DOPMYII T€OMETPUUIECKOM
OTITUKU.

[TocTpoenue u onrcanne n300paxeHus,
CO31aBa€MOI'0 IIJIOCKUM 3€pKaJIOM,
TOHKOU JIMH30M.

Paccmotpenue npenenos
IPUMEHUMOCTH T€OMETPUUECKOM
OITUKHU.

PacnioznaBanue (pr3nuecKux BICHUM
B ONBITAX U OKPYXKAIOLIEH KUZHU:
IPSIMOJINHEWHOE PaCIpOCTPAHEHUE
CBE€Ta, OTPAXKEHUE, PEITOMIICHHE,
uHTepdepeHms, Tudpaxuus

Y NIOJIIpU3alusl CBETA, AUCTIEPCHUS
CBETa.
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ITonspusanus csera.

TexHuueckue yCTpoucTaa

Y IIPAKTUYECKOE IPUMEHEHHUE:
OYKH, JIyna, oToanmapar,
IIPOEKIIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA,
MIOJISIPOU L

N3ydenue ycnouit HabIOACHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEP(EPEHITMOHHONW KapTUHE
OT JBYX CHH(a3HBIX KOTePEHTHBIX
HCTOYHUKOB.

VcnoBue HaOMIOIEHHS TIIaBHBIX
MaKCHMYMOB IpHU MMaICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIMOHHYIO PEIIETKY.
AHann3 onTHYECKUX SIBJIICHUI

C MCIIOJIb30BAaHHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO PacipoCTpaHEHUS
CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMIICHUS CBETA.
Onucanue ONTHYECKHUX SIBJICHUH

C WCIOJB30BaHUEM (PHU3UICCKHUX
BEIWYMH: (POKYCHOE PACCTOSTHHE

M ONITHYECKAs CHJIA JTUH3EI

Hroro no pazneny

Pa3znen 3. OCHOBBI clieIIHAJIBHOM TeOPUHU OTHOCUTENbHOCTH (1asee — CTO)

3.1

OCHOBBI CcIIEIAAJILHON
TEOPHH
OTHOCHUTEJILHOCTH

4

['panu1bl MPUMEHUMOCTH
KJIACCUYECKON MEXaHHUKHU.
[Toctynatsl cnenuaibHON TEOPUU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTD
MOJTyJIsl CKOPOCTH CBETA B BAKyyME,
MPUHIUAI OTHOCUTEIIBHOCTH
OWHIITEHHA.

Pemenune kauecTBEHHBIX 3a7a4

C OIIOPOM Ha U3YYEHHBIE IT0CTYJIaThI
CTO.

Hcnonp3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTUH JUIsl TIOUCKa,
CTPYKTYPUPOBAHMUS, THTEPIIPETALIUN
U TIpeJCTaBJICHUs HHPOpMaALIUU
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OTHOCHTENBHOCTH
OTHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpPAIIEHUE JITTUHBI.
DHeprus U UMITyJIbC
PENSITUBUCTCKON YaCTHILIBL.
CBs13b MacChl C DHEPrUEN

Y UIMITYJIbCOM PEJIITUBUCTCKOM
YaCTHULbl. DHEPrUs TOKOS

IIPH MTOJATOTOBKE COOOIICHU
O TPAHUIIAX MPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKHU XU OCHOBAX

CTO

Hroro no pazneny

Paznen 4. KBantoBas ¢pusnka

4.1

DJ1eMEHTHI KBAHTOBOM
OIITUKH

®otonsl. Popmyina [1naHka cBs3u
SHEpruM (POTOHA C €r0 YaCTOTOM.
DHeprus 1 UMIyJabc (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
doTtorpdexra. OnbITHI

A.T'. CroneroBa. 3aKOHBI
dbotorpdekra. YpaBHeHue
OuiamTerHa 1 GoTodrddexTa.
«Kpacnas rpanuma» poroaddexra.
JlaBnenue cBeta. ONbBITHI

I1.H. JleOenesna.

XUMHUYECKOE ICUCTBUE CBETA.
TexHu4yeckne yCcTporucTBa

U TIPAKTUYECKOE TPUMEHEHUE:
dhoTodIEMEHT, POTOIATIHK,
coJIHEeYHas baTapesi, CBETOIUO]]

Ha6monenue poroaddexra

Ha YCTAHOBKE C [IMHKOBOU IIJIACTHHOM.
HccnenoBanue 3aKOHOB BHEIITHETO
dotorddekra.

OOBsICHEHNE OCHOBHBIX ITPUHITUIIOB
JICUCTBUS TEXHUUECKUX YCTPOMCTB,
TaKuX Kak: OTOIIEMEHT, (DOTOTATUHK,
coJIHe4Hasi ObaTapesi, CBETOJIUO/;

U yCJIOBUH X 0€3011aCHOTO
MIPUMEHCHMS B MPAKTUYECKOU KU3HU.
Pemienue pacueTHbIX 3a/1a4 C SIBHO
3aaHHOMN (YU3UYECKOU MOJICTIBIO

C UCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (HOpMyIJT KBAHTOBOM ONTHKH.
Pemenne kauecTBEHHBIX 337124

C OIIOPOY HA U3YyYECHHBIE 3aKOHBIL,
3aKOHOMEPHOCTH KBAHTOBOMW ONTHKHU.
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PacnioznaBanue ¢pu3znyeckux sBICHUN
B yUEOHBIX OIBITAX:
doToanexkTpudeckuii 3pPexTt, cBeTOBOE
JIaBJICHUE.

Onucanue U3y4eHHbIX KBAHTOBBIX
SABJICHUW U TIPOLIECCOB

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U 4aCTOTA CBETA,
SHEPrUs U UMITyJIbC (POTOHA

4.2

Crpoenue atoma

Mopens atoma Tomcona. OnbITbI
Peszepdopma nmo paccesinuto
o-vactuil. [ [manetapnas moaenp
aroMma. [loctynarel bopa.
Wznyuenue u nornomuieHue GOTOHOB
MIPU MEPEX0JIE ATOMA C OJHOTO
YPOBHS SHEPIUM Ha APYyrou. Buabl
crieKTpoB. CIEKTp ypOBHEN SJHEPTUH
aToma BOJOpOJa.

BousHoBEIE cBOMCTBA yacTUll. BoiHbI
ne bpoins. KopryckynsipHo-
BOJIHOBOM AyaJIN3M.

CHoHTaHHOE U BBIHYKIECHHOE
U3IIy4YCHHUE.

TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE TPUMEHEHHUE
CIIEKTpaJIbHbIA aHAIU3

N3yuenne monienu onbita Pesepdopaa.
[IpoBeneHne FKCrepruMeHTa

10 HAOJIO/ICHUIO JIMHEWMYATOTO CIEKTpa.
OrneHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MepeHul (PU3nIecKux
BEJIMYUH.

N3yuenne monenu aroma: ToMcoHa,
MJIaHETapHOM MOJIENI aTOMa, MOJICIH
aroma bopa.

N3yueHue criekTpa ypoBHEN SHEPTrUun
aToma Bojiopojaa. OObiACHEHHE
IIPUHLINIIOB IEUCTBUS U YCIOBUN
0e30macHOro MPUMEHEHHUS
CIIEKTPOCKOTIA, Jia3epa, KBAHTOBOI'O
KOMITbIOTEPA.

Penienune kauyecTBEHHBIX 3a7a4

C OMOPOI HAa U3YUYECHHBIE 3aKOHBI,
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(ciekTpocKoI), Ja3ep, KBAaHTOBBIN
KOMITBIOTEP

3aKOHOMEPHOCTHU U (PU3UUECKHE
SIBIICHUS 110 TeMe « CTPOEHHE aTOMa.
PacnioznaBanue pu3ndeckux BICHAN
B Y4eOHBIX OIBITaX: BOSHUKHOBECHHE
JIMHENYATOr0 CIIEKTPa U3JIyUCHHUS.
AHaJIN3 KBAaHTOBBIX MPOLIECCOB

U SIBJIEHUU C UCIIOJIb30BAHUEM
noctyJsiatoB bopa

4.3

ATOMHOE S7pO

DKCIEPUMEHTBL, I0KA3bIBAIOIINE
CJIO)KHOCTb CTPOEHUS Sapa.
OTKpbITHE PAIOAKTUBHOCTH.
Omneitel Pezepdopna

II0 OIPEACIICHUIO COCTaBa
PaANOAKTUBHOTO U3IIyYEHHUSI.
CgoiicTBa anb(da-, 6era-,
ramMmma-usinydeHus. BausHue
PaIOaKTUBHOCTHY Ha KUBbBIC
OpraHU3MBbl.

OTKpbITHE IPOTOHA U HEUTPOHA.
HyxkiionHas mozens siapa
['eitzenbepra-lBanenko.

3apsan saapa. MaccoBoe 4YuCIo sapa.
N3oTomnsL.

Anbba-pacnaa. DIeKTPOHHBIH

U TO3UTPOHHBIN OeTa-pacnaj.
['amMma-u3nyuenue. 3akoH
PaJMOAaKTUBHOIO pacmaja.

N3yyeHne 3KCIepuMeHTOB,
JTIOKA3bIBAIOIINX CIIOKHOCTb CTPOCHHUS
aTOMHOTO Si7Ipa.

HccnenoBanne TpPEKOB YaCTHII

(o roToBBIM (oTorpadusam).
N3ydeHune s1epHbIX CUII, SJIEPHBIX
pEaKLMi CUHTE3A U pacmaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydeHne HyKJIIOHHOW MOJIEINH sipa
['eitzen6epra-lBaneHko.

OOBbsicHEHUE yCTpOMCTBA

Y IPUMEHEHUS JO3UMETPA, KaMepPbl
Bunbscona, simepHoro peakropa,
aTOMHOM OOMOBEI.

Pemenue 3amau ¢ onopou

Ha MOJIyYEHHBIE 3HaHUS, B T.4. O 3apsijie
¥ MacCOBOM YMCIIE SiIpa.
PacnioznaBanue pusndeckux sBIeHUN
B YUCOHBIX OTBITaX U B OKPY KAOIICH
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DHeprus CBSI3U HyKJIOHOB B SIZIPE.

S nepHble CHUIIBL.

HedekTt macchl spa.

SAnepuble peakuuu. [lenenue

U CUHTE3 S1Ep.

S nepneiit peakrop. TepmosiaepHsIin
cunTtes. [IpoGnemMbl U epcreKTUBBI
AIEPHON DHEPTETUKH.
DKOJOTUYECKHUE aCIIEKTHI SJIEPHOU
SHEPIrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE
ITO3UTPOHA.

Mertoasl HaOIIOAEHUS

Y PETUCTPALMHU SJIEMEHTAPHBIX
YaCTHULI.

OyHIaMEHTAJIbHbBIC
B3auMoAeucTBUA. EMUHCTBO
(bu3HYeCcKOM KapTUHBI MUPA.
TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
03UMeETp, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHas bomba

JKU3HU: €CTECTBEHHASI U HICKYCCTBEHHAS
PaIMOaKTUBHOCTb.

Omnmcanne KBaHTOBBIX SABJICHUHU

Y MPOILIECCOB C UCMOJIb30BAaHUEM
(U3UYECKUX BEIMYHH: TIEPHUOJT
MoJIypacnajia, YJHEpPrus CBSI3U aTOMHBIX
snep, neGexT Macchl sapa.

AHanu3 IpoIecCoB U SIBJICHUM

C MCIIOJIL30BaHUEM 3aKOHOB B
MOCTYJIATOB: 3aKOH COXPaHEHMUS
3JIEKTPUYECKOTO 3aps/ia, 3aKOH
COXpaHEHMsI MaCCOBOI'0 YMCIIa,
nocrtynatsl bopa, 3akoH
PaaOaKTUBHOIO pacraja.

VYuyacrtue B paboTe Kpyrjiaoro croja
«DyHIaMEHTAJIbHBIC B3aUMOICHICTBUSI.
EauHCTBO PU3HUIECKON KapTUHBI MUPAY).
Hcnonp3oBanne HHGOPMAITHOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYpPUPOBaHUs, UHTEPIPETAIIUN

U TIpeJICTaBIICHUs WH(pOpMaIuu

IIPH MOJITOTOBKE COOOIIEHUM

0 IPUMEHEHUM 3aKOHOB KBAHTOBOM
(U3UKN B TEXHUKE U TEXHOJIOTHUSX,
AKOJIOTMYECKUX ACTEKTax sAePHOM
SHEPIrETUKU

Hroro no pazneny

15
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Pa3zges 5. DiieMeHTbI aCTPOHOMMH U ACTPOPUUKH

5.1

JIEMEHTEI
aCTPOHOMHUU
U acTpop3uKu

7

OTarnbl pa3BUTHUS aCTPOHOMHUM.
[TpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYeHUE aCTPOHOMMUHU.

Bun 3Be3anoro ne6a. Co3pesaus,
SIPKUE 3BE3/1bl, TJTAHETHI, UX
BUJIMMOE JIBHKECHHE.

ConHeuHas cucTema.

Comnnue. CoiHeyHAass aKTUBHOCTb.

Nctounuk sHeprun ConHua v 3B€3/.

3Be3/1bl, UX OCHOBHBIE
xapakTepucTuku. /{luarpamma
«CHEKTPAIBHBIN KIIACC —
CBETHMOCTBY. 3B€3/1bl INIABHON
MIOCJIEI0BATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTB) JJIsI 3BE3/1
TJIABHOM MOCJIEI0BATENBHOCTH.
BHuyTpeHHee cTpoeHue 3B€3 /1.
CoBpeMeHHBIE TPEACTABICHUS

O IIPOUCXOXKIECHUU U IBOJIOLUN
CouHiia v 3B€37. DTanbl )KU3HU
3BE31I.

Muneunsiit [1yts — Hama ["anakTuka.
ITonoxxenue u nBmxenne CoHIa

B ["aymakTrke. THUIIBI raJlaKTHK.
PannoranakTviky u KBa3apbl
UepHbie ObIPHI B sipax ralakTUK.

[ToaroroBka cooOmieHuit 00 rTanax
pa3BUTHS aCTPOHOMUHU, O TPUKIIATHOM
¥ MUPOBO33PEHYECKOM 3HAYECHUU
aCTPOHOMMH, O METOJIaX MOJIyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSAX B COBPEMEHHOI
aCTPOHOMUHU.

N3ydeHne coOBpeEMEHHBIX
IIPEACTABICHUMN O TPOUCXOKIAECHUN

1 sBoonnu CoJHIA U 3BE3/.
N3yueHne TUTIOB TAJIAKTUK,
paauOralakTHK U KBa3apoB.
N3yuenue nBuxeHns HEOECHBIX Te,
ABOJIIOIMY 3Be3]1 U Beenenno,
MPOIIECCOB, MPOUCXOASIINX B 3BE€3/aX,
B 3BE€3HBIX CUCTEMAX,

B MEXKTATAKTUYECKOU CpEIE,
MacITabHOU CTPYKTYphl BceneHHOIH.
OObsicHenue pacimupenus Beenennoi
Ha OCHOBE 3aKOHa Xaboua.
[ToaroToBKa K 00CYKICHUIO
HEPEIICHHBIX TPOOJIEM aCTPOHOMUH.
[IpoBeaenue Habm01eHUIM
HEBOOPYKEHHBIM TJIa30M

C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JIJIs1 ONPEIETICHUS
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Bcenennas. Pacumpenne
Bcenennoit. 3akon Xab0ma.
Pa30eranue ramaktuk. Teopus
boseiroro B3peiBa. Penukrosoe
U3ITy4EHUE.

MacmrabHas CTpyKTypa
Bcenennon. MeraranakTuka.
Hepeennsie npo6ieMsl

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nsa CeBEpHOTO MOy IIApUs

U SIPKUE 3BE3/IbI.

[TpoBeaeHne HAOIIOACHUI B TEIECKOI
Jlynsl, naner, Mneunoro [lytu.
VYyactue B IUCKYCCUU O HEPEIIEHHBIX
npo0iemMax aCTpOHOMUU

aCTPOHOMHH
Hroro no pazneny 7
Pa3zngen 6. O00o01maroniee noBropenne
6.1 | O6o6maromee 4 O06o001IeHNE U CUCTeMaTH3aIIHS VYyacTue B JUCKYCCUU O pOJTA (PU3UKU
TIOBTOPEHUE COJIEpKaHusl pa3/ie]ioB Kypca Y aCTPOHOMUH B PA3JIMIHBIX cepax

«Mexanuka», «MonekyisapHas
¢u3MKa U TEPMOIMHAMUKAY,
«QnekTponrHaMukay, «Konebanus
Y BOJIHBD, «OCHOBBI CIIELIUATIBHOU
TEOPUU OTHOCUTEIBHOCTH,
«KBanToBas puszmnkay, « AINeMEHTHI
ACTPOHOMUU U acCTPOPU3UKIY.
Ponb ¢usuku u actpoHoMun

B DKOHOMHUYECKOH,
TEXHOJOTMYECKOM, COIMATbHOM

Y DTHUYECKOH chepax nesTeIbHOCTH
YeJIOBEKa, pOJib U MECTO (PU3UKHU

Y aCTPOHOMMH B COBPEMEHHOU
HAay4YHOM KapTUHE MUpa, 3HAYCHUE

JICSITEIbHOCTH YEJIOBEKA.
IToaroroBka cooOmEeHNH 0 MecTe
(bu3nYeCKO KapTHHBI MUPA B Py
COBPEMEHHBIX MPEICTABICHUI

0 IIPUPO/IE.

BrimonHenne yueOHbIX 3aJaHUM,
JEMOHCTPUPYIOIINX OCBOEHHUE
OCHOBHBIX TIOHATHUH, (DU3NIECKUX
BEJTMYMH 1 3aKOHOB Kypca (PU3HKHU
10-11 xnaccoB
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OIMCATEJIbHOM,
CHUCTEMaTU3UPYIOLIEH,
OO0BSICHUTEIILHON

Y IIPOTHOCTUYECKOUN HyHKIIUH
(busnUecKoit Teopum,

poJIb GU3HIECKON TEOPUH

B (OpMHUPOBAHUU TIPEICTABICHHIM
0 pU3HUECKO KapTUHE MUPA,
MecTO (U3UUECKOM KapTUHBI MUPa
B 00IIIEM Py

COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
IIPEJICTABICHUI O IIPUPOJIE

Hroro no pazgeny 4
PezepBHOE Bpems

OBULIEE KOJIMYECTBO 68
YACOB IIO ITPOITPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koan4gecTBO Yacos
Ne Kontpo MpakTnye Hata DJIeKTPOHHbIe N (ppoBbIE
. Tema ypoka HTpOI paKThy usyue
n/n Bcero bHBIE CKHE st o0pa3oBaTe/ibHbIE PeCypChl
padoTsbl padoTsbl
1 Pusnka — nayka o npupoze. Hayunbie 1 https://m.edsoo0.r/YXGQSPM 1P
METO/1bl TO3HAHUS OKPYKAKOUIEr0 MUpa
Ponb u mecTo pusuku B hopMUpOBaHUH
2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1 https://m.edsoo.rt/SHSXWFFVO
MPAKTUYECKON JIEITEIHbHOCTH JIIOJICH
MexaHnueckoe ABIKEHUE.
3 OTHOCHTENEHOCTS MEXAHMIECKOTO 1 https://m.edsoo.ru/RSOAQV5ZX
nBwxeHus. [lepemenienue, CKOpoCTb,
YCKOpPEHHE
4 PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHUE 1 https://m.edsoo.ru/L8IPY2JEZ
5 PaBHOYCKOPEHHOE NPAMOIMHEHHOC 1 https://m.edsoo.ru/MDIDKJOUB
IBHKEHHE
6 Coboznoe nanenue. Yekopenue 1 https://m.edsoo.ru/MXPLZIX8]J
CBOOOIHOTO MMaJEHUS
7 KpHBOHHHeH}EOG ABIKCHUC. JIBIKCHHC 1 https://m.edsoo.ru/TFLJ2C4DN
MaTepUaIbHOM TOUYKHU IO OKPY>KHOCTH
[Tpuniun orHocuTenbHOCTU ["anues.
8 HNuepunaneHbie cuctemsl orcyera. [lepBbiit 1 https://m.edsoo.ru/J6QY7N3IWN
3akoH HproToHa
Macca Tena. Cuina. [Ipuniun
9 Cyneprno3uiuu cui. Bropoit 3akox 1 https://m.edsoo.ru/BVINWTAQH
HrroToHa 111 MaTepuaibHON TOUKH
10 Tpernii sakon Heiotona juis 1 https://m.edsoo.ru/JYL4I14UAN

MaTCPHUAJIBHBIX TOYCK
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https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN

11

3aKkoH BceMupHoro taroreHus. Cuna
TsokecTH. IlepBas KocMHuuecKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyrocru. 3akoH I'yka. Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapduuuent tpenus. Cuna
COTIPOTHUBIICHUS TIPU ABUKEHUU TeJa B
KUJKOCTHU WJIN Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[locTynarenbHOE U BpalareabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO TEA.
MowmenTt cunsl. I[1nedo cunsl. YciaoBus
paBHOBECHS TBEPOIO Tela

https://m.edsoo.ru/IDOAU40TS

15

HNMnynbec MaTepuabHOM TOYKH, CUCTEMBI
MaTepUaibHbIX TOYEK. VIMITyJIbC CHITBI.
3aKOH coXpaHEeHMsI UMITyJibca. PeakTrBHOE
JIBUKCHHE

https://m.edso0o.ru/MSJQTKNWC

16

Pabora u moutHOCTH cuitbl. Kunernueckas
SHEPrUs MaTepUaIbHON TOUKH. Teopema
00 U3MEHEHUHU KUHETUYECKOI SHeprun

https://m.edsoo.ru/J1V59L28B

17

ITorenuunansHas sHeprus. [loreHnuansHas
SHEPTHUs YIpyro aehopMupoBaHHOMN
npyxuHsbl. [loreHunansHas sHeprus rena
BOJIN3M TIOBEPXHOCTH 3eMJITH

https://m.edsoo.ru/RNEXJW4KF

18

[ToTeHnManpHbpIE U HEMOTEHIIUAJIBHBIE
cuiibl. CBsA3b paOOThI HEMOTEHIMATIBHBIX
CHJI C U3MEHEHNEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKOM YJHEPrUuu

https://m.edso0o.ru/DA3QVTOXQ

19

JlabopaTtopHas pabora «cciaenoBanue
CBSI3U pa0OThI CHIIBI C U3MCHEHUEM
MEXaHUYECKOM SHEPrUU TeJa Ha IPUMEPE
pacTSHKCHHUsI PE3MHOBOTO )KT'YTay

https://m.edsoo.ru/W1R4R88UG

20

KonTponbnas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI

https://m.edsoo.rt/LNM6EK6YY
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https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

COXpPAaHCHUSA B MCXAHUKE»

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
neuxenue. Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep ABUKECHUS U B3aUMOJICHCTBHS
yacTul BeuiecTsa. Moaenu cTpoeHus
ra3oB, KUJIKOCTEH U TBEPABIX TEl

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonuyecTBo BelecTsa.
[TocTositnnas ABoraapo

https://m.edsoo.ru/FLIBAQDI13

24

TermoBoe paBHoBecue. Temneparypa u e€
u3mepenue. [lkana remneparyp Llenscus

https://m.edsoo.ru/WPNY6QASZ

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpPEeIHEeH KHHETUYECKON dHEPTUU
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knanelipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH /lanpToHa. ['a30BBIC 3aKOHBI

https://m.edsoo.ru/Y3IWB66I3 A

28

JlabopaTtopHas paborta «/cciaenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpaMu
COCTOSIHUS Pa3pPEIKEHHOTO Ta3a

https://m.edsoo.ru/35DBLKT96

29

H3omponecchl B UI€alIbHOM ras3e u ux
rpaduvecKoe MpeCTaBICHUE

https://m.edsoo.ru/OZJ3KZNJ5

30

BHyTpeHHSISI SHEPTUs TEPMOIMHAMHYCCKO#
CHCTEMBI U CIIOCOOBI €€ H3MEHEHHUSI.
KonungecTBo TemnoTe u padoTa.
BHyTpeHHSISI SHEPTUs 0THOATOMHOT'O
UJICAILHOT'O ra3a

https://m.edsoo.ru/9JQIT VXIS

31

Bupl Temonepenaun

https://m.edsoo.ru/36JJI20W9

32

VY aenbHas TEII0OEMKOCTD BEIIECTBA.
KoJyin4ecTBO TEIUIOTHI MPH TEILIONEepeIaye.
AmabaTHBIN mporecc

https://m.edsoo.ru/5SK3Y4HE86L
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https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L

[IepBblil 3aKOH TEPMOAMHAMUKH U €T0

33 https://m.edsoo.ru/2HO6R3GA8
IIPUMEHEHHUE K U30MpoLeccaM

34 HeO6pgTHMOCTB TpOLECCcOB B HPUPOAC. https://m.edsoo.ru/S85LWDFT8
BTOpoil 3aKOH TEpMOIMHAMUKH

35 Hpuruun reficraus u KT/ Tenosoit https://m.edsoo.ru/DLCDEAAUC
MalIuHbI

36 Iuxn Kapno u ero KI1J] https://m.edso0o.ru/4XPSAOVIM

37 IKOJIOTHECKHE NPOOIEMEL https://m.edsoo.ru/PO7ZMYMSI
TEIJIOOHEPTETUKH

38 O6odmalomuii ypox «Monexynipaas https://m.edsoo.ru/9EKZODDWP
¢duznka. OCHOBBI TEPMOAMHAMUKI
KonTponbnas pabota no teme

39 «MonekynspHas pusuka. OCHOBbI https://m.edsoo.ru/RCARYE6ZX
TEPMOIUHAMUKHU

40 [TapooGpasosanne 1 KoHACHCAIMS. https://m.edsoo.ru/X480Q078EE
Hcnapenue u kuneHue

41 AGcomoTHas U OTHOCHTEIIbHAs BIAKHOCTD htps-//m.edsoo.rw/9SHVAEBMM
BOo3/1yxa. Hacelennslii map
Teépnoe Teno. Kpucramimueckue u

42 amop(HbIe Terna. AHU30TPOIHS CBOWCTB htps-//m.edsoo.rw/ JXFWLMZNK
KpucTauioB. JKuJkue KpucTalibl.
CoBpeMeHHbIE MaTepUaJIbl

43 [lnapaenue u KpUCTALIH3ALMS. ¥ ACIbHAA https://m.edsoo.ru/OX117G6MR
TeruioTa miasieHus. CybnuManus

44 YpaBHeHHE TEIJIOBOro OajaHca https://m.edsoo.ru/OITUXGN2I1

45 DnekTpuzanus Tei. JIEKTPUUECKUH 3aps. https://m.edsoo.rw/OJ2STWSBM
JIBa BHJ1a DIEKTPUUECKUX 3aPsiI0B
[IpoBOAHMKH, AUDIEKTPUKH U

46 MOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHUS https://m.edsoo.rw/F3YVPQUYH
AJIEKTPUYECKOTO 3apsiaa

47 BsaumoneiictBue 3apsiioB. 3akoH Kynona. https://m.edsoo.ru/SU3BUOTHH
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https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

To4YeyHBIi 2JIEKTPUYECKUN 3apsi]

48

Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[IpuHIUMIT Cyneprno3uIMy 3IEKTPHUUECKUX
noJield. JINHUKM HanpsHKEHHOCTH

https://m.edsoo.ru/9IKAWD2V6

49

Pabota cuit 31eKTpocTaTuuecKoro moJsi.
Ilorennuain. Pa3HoCTh NOTEHIINAIOB

https://m.edsoo.ru/VOPD9ASLF

50

HpOBOI[HI/IKI/I H JUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTpI/I‘-IGCKaH IMPOHUITACMOCTh

https://m.edsoo.ru/12P2S3127

51

DnekTpoéMKkocTh. KoHieHcaTop

https://m.edsoo.ru/BIUPRD52W

52

9HeKTpOéMKOCTB IIOCKOI'O KOHACHCATOpA.

3Hepr1/m 3apPsAKCHHOI'O KOHZCHCATOPA

https://m.edsoo.ru/XPUKP82VE

53

JlabopaTtopHas pabora "H3mepenune
AJIEKTPOEMKOCTH KOHJeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[TpuHUMD AEHCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOIMUPOBAJILHOTO
arnmapara, CTpydHOro npuHTepa.
DJIeKTpoCcTaTUYECKas 3aluTa. 3a3eMJICHUE
AIIEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUUECKUN TOK, YCIIOBUS €ro
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hampsixenue. ConpoTuBiieHue.
3akoH Oma JJid yd4acTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

[NocnenoBarenpHOE, ApaIICIBHOE,
CMEIIaHHOE COeTMHEHNE TIPOBOTHIKOB.
JlaboparopHas pabota «/3yueHue
CMEIIAHHOTO COSIMHCHIS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabora u MOIIHOCTD 3JICKTPHUYCCKOI'O TOKA.

3akoH Jlxxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axoH OMa a1 OJIHOM (3aMKHYTOM )
anekTpudeckou nenu. Koporkoe
3ambikanue. JlaboparopHas pabora

0.5

https://m.edsoo.ru/YNS5SBF7PBS

69


https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
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https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
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https://m.edsoo.ru/LE5HA2A3M

«3mepenne D/1C nuctouHuka ToKa U €ro
BHYTPEHHEI'0 CONPOTHUBIICHHSD

59

PesepBuriit ypok. KontposibsHas pabora no
teMe "DiaeKkTpoaruHaMuKa" /
Bcepoccuiickast mpoBepouHas pabota

https://m.edsoo.ru/MFM6EIE5SX

60

O06006mamui ypok «IeKTpoIuHAMUKA
/ Beepoccuiickas mpoBepodHasi paboTa

https://m.edsoo.ru/P86MDYO07H

61

DNEKTPOHHAS TPOBOJIUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCMOCTh COIPOTHBIICHUS
METAJUIOB OT TEMIIEPaTypHI.
CBepXIPOBOIUMOCTh

https://m.edsoo.rt/ WMNNBQL9H

62

DNeKTpUYECKHil TOK B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/4CCYCJ785

63

[omynpoBoAHUKH, HX COOCTBEHHAS U
pUMecHasi mpoBoAuMocTh. CBoiicTBa p—
n-nepexoza. [loaynpoBogHUKOBBIE
npuOOpPHI

https://m.edsoo.ru/S55A1DQUR

64

DNEKTPUUECKUN TOK B pacTBOpPaX U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUALUS.
DIIeKTPOIHN3

https://m.edsoo.ru/QUOQUWVI1

65

DIIEKTPUYECKHUM TOK B raszax.
CaMocCTOsATEIbHBIN 1 HECAMOCTOSATEIbHBII
pazpsaa. Monnus. [Inazma

https://m.edsoo0.ru/2V2KLFQA

66

DnexTpuueckue npudopbl U yCTpoiicTBa U
UX [paKTU4ecKkoe npumeHenue. [lpasuna
TE€XHUKU 0€30IaCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbHas padora no teme
«Qnexrpocraruka. [locTosHHbBIN
ANEKTPUUECKUI TOK. TOKH B pa3InIHbBIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHblil ypok. O600maonui ypok 1no

https://m.edsoo.ru/HLOAT6SNU
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11 KIIACC

Ne
/o

Tema ypoka

Koan4yecTBO 4acoB

KonTpoa
Bcero bHBIE
padoThI

IIpakTue
cKHe
padoThI

Jlara
usyue
HUS

DJIeKTPOHHBIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

ITocTossHABIE MAarHUTHI U X
B3auMoercTBHe. MarHuTHoOE MmoJie.
BekTop MarHuTHON MHAYKUMH. JIMHUK
MarHUTHOM MHAYKIIMHU

https://m.edsoo.ru/4DMOYIIN6

MarHuTHOE 110J1€ IPOBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicrsue
IPOBOJIHUKOB C TOKOM

https://m.edsoo.ru/1L5SCT47FX

JlaboparopHnas pabota «3yuenue
MarHUTHOTO TIOJISl KATYIITKHA C TOKOM)

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MarHMTHOTO IOJIS HA
MPOBOJIHUK C TOKOM. Cuiia AMriiepa.
JlabopaTtopHas pabora «/ccnenoBanue
JENCTBUS OCTOSIHHOT'O MAarHUTA Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MarHMTHOTO IOJIS HA
JBUKYILYIOCS 3apSKEHHYIO YaCTHUILY.
Cuna Jlopenna. Pabora cuisl Jlopernma

https://m.edsoo.ru/7ABZQGQC9

DnekTpoMarHuTHast uHIyKius. [loTox
BEKTOpa MarHuTHOM unaykuu. I1C
WHIYKIWA. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes

https://m.edsoo.ru/VA26C9C3J

JlaboparopHas pabota «lccnenoBanue
SIBJICHHSI DJICKTPOMArHUTHOW MHTYKIIMID)

https://m.edsoo.ru/XZS5SMQCBU

NHayKTUBHOCTD. fIBIEHNE CAMOUHIYKLIMH.

O/C camouHIyKIMU. DHEPrUs
MarHMTHOT'O MOJIsl KATYIIKH C TOKOM.

https://m.edsoo.ru/EOTONSAEA
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https://m.edsoo.ru/4DM0YIJN6
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DJIEKTPOMArHUTHOE TOJIe

TexHu4eckue ycTpomucTBa U uxX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
9JIEKTPOMAarHUThI, JEKTPOJABUTaTENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o6mmarmuii ypok «MaraHuTHOE 1moJie.
aﬂeKTpOMaFHI/ITHaH HWHIYKIOWS

https://m.edsoo.ru/COBO5SBGMC

11

KonTponbhas pabota no teme
«MarauTtHoe nose. DJIeKTpOMarHuTHas
WHIYKIHSD)

https://m.edsoo.ru/8X637ELEU

12

CB00OIHBIC MEXaHUYECKHE KOJICOaHusI.
['apmonunueckue kojaeOaHus. Y paBHEHHE
rapMOHUYECKHX KOJIeOaHUH.
IIpeBpalieHe SHEPrUu

https://m.edsoo.ru/9Y6GY WEVP

13

JlabopaTtopHas pabora «MccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHn
rpy3a Ha HUTH OT JUTUHBI HUTH U MacChl
rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJICOaHUs B
U7ICaTbHOM KOJIeOaTeThbHOM KOHTYPE.
AHAJIOTHS MEKIY MEXaHHUECKUMH U
DJICKTPOMArHUTHBIMH KOJICOAHUSIMU

https://m.edsoo.ru/H6JCO5SBAD

15

®opmyna Tomcona. 3aKoH COXpaHEHHUS
SHEPruu B UI€aJIbHOM KojeOaTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[pencTaBieHue O 3aTyXarONIUX
KoJicOaHusIX. BeIHYX 1eHHbBIC
MeXaHHYeCKHe Koebauns. Pe3oHanc.
BbIHYKI€HHBIC 3IEKTPOMArHUTHBIC
KOJIEOAHU

https://m.edsoo.ru/FMBDWPPG4
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https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
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17

[lepemennsiii Tok. CHHYyCOUIaIbHBIN
MEpEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKCHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IponusBozactso,
nepeaaya v NoTpeOIeHue 3IeKTPUIECKOM
SHEPruu

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpolcTBO M MPAKTHYECKOE TPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA, T€HEepaTopa
MIEPEMEHHOTO TOKA, JINHUHI
3JeKTponepeay

https://m.eds00.ru/93Z12W40Q0

20

DKOJOTUYECKHUE PUCKHU MPU MPOU3BOIACTBE
anekTposneprun. Kynerypa
WCIIOJIb30BAHMS JIEKTPOIHEPTUH B
IMOBCEAHECBHOM KH3HU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHnn4yeckue BOJTHBI, YCIOBHS
pacupoctpanenus. [lepuon. Ckopoctsb
pacrpoCcTpaHeHUsI U ITTUHA BOJIHBI.
[TonepeuHble U TPOJOJIBHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTB 3ByKa. [ pOMKOCTB 3BYKa.
Bricora Tona. TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

3H€KTpOM3FHHTHbI€ BOJIHbI, UX CBOICTBa
H CKOPOCTbD. [Mxana QJICKTPOMAarauTHBIX
BOJIH

https://m.edsoo.ru/SWB57C06X

24

[IpuHUIUIIBI PaIUOCBS3U U TEICBUACHUSI.
PazButne cpeacTs cBsa3u. Paguonokanus

https://m.edsoo.ru/2WQTSLGLV

25

KoHntponbhas pabora «Konebanus u
BOJIHBD)

https://m.edsoo.ru/IHURONSOB

26

[IpssMOnMHENHOE pacpOCTPaHEHHE CBETA
B OJTHOPOJIHOM cpenie. ToueuHbIi
VCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74ANDOW
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https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
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https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW

27

OtpaxkeHue cBeta. 3aKOHbI OTPAKEHUS
csera. [loctpoenue nzoOpaxeHuii B
IUIOCKOM 3€pKajie

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomnenne ceera. [lonHOE BHYyTpEeHHEE
oTpaxkeHue. IIpeaenbHblil yromi mojgHoro
BHYTPEHHETO OTPAXKEHUA

https://m.edsoo.ru/V49RISTRN

29

JlabopaTtopHas pabota «3mepenue
1I0Ka3aTeisl MPEIOMIICHHSI CTCKIIA

https://m.edsoo.ru/JO2EIM1DQ

30

JIunsel. [TocTpoenune n3o00pakeHuii B
nuH3e. Popmysia TOHKOM JIMH3BI.
YBennueHue J1H3bI

https://m.edsoo.ru/ W2MMS9KJC

31

JlaboparopHas pabota «MccnenoBanue
CBOMCTB M300pKEHUH B JIMH3AX)

https://m.edsoo0.ru/Q1ZCMWI980

32

Hucniepcus cBera. Cl0XKHBIN cOcTaB
Oenoro cBera. Llet. JlaboparopHas
pabota «HaluoieHre AUCIepCHu CBETa

https://m.edsoo.ru/KOOWVKE11

33

WnTepdepenmus cBera. Judpakuus cera.

Judpaknuonnas pemérka

https://m.edsoo.ru/C8LCRSEJI

34

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

https://m.eds00.ru/Q2118XYOJ

35

Ontuyeckue MpuOOPHI M YCTPOUCTBA U
yCII0BHs UX 0€30MacCHOr0 IPUMEHEHHUs

https://m.edsoo.ru/M5127JYGT

36

['paHuIBl IPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynarsl cnenuanbHOM
TEOpUU OTHOCUTEIBHOCTH

https://m.edsoo.ru/PSGBIFJ5SN

37

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3ameJieHre BpEeMEHH U COKpaIlleHre
JUIMHBI

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus U UMILYJIbC PEISITUBUCTCKON
yacTulbl. CBSA3b MACChl C SHEPTUEH U
MMIYJIbCOM. DHEPIHUsl IOKOsI

https://m.edso00.ru/190ZY4BUB

39

Kontponbnas pabota «Ontuka. OCHOBBI

https://m.edsoo.ru/L8689JPLI
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https://m.edsoo.ru/1MBKQM22Z
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CHGHH&HBHOﬁ TCOPHUH OTHOCUTCIIBHOCTH»

40

®otonsl. Dopmyna [1nanka. DHeprus u
UMITyNbC (OTOHA

https://m.edsoo.ru/ZL6P16LA0O

41

OtkpsiTHe U uccnenoBanue Gpororddexra.
Omnebitel A. I'. CTonieroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akonbl porodddekra. YpaBHEHUE
Ouiamreitaa s Gporodadderra. «KpacuHas
rparuiay Gororddexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenue ceera. Onbith [1. H. JIeGenena.
XUMHUYECKOE JICHCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHUUEeCKue yCTPOUCTBA U MTPAKTUIECKOE
npuMeHeHHe: (OTOIIeMEHT, (OTOIATUHK,
CoJIHeUHas OaTtapesi, CBETOIUO]]

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3amau no reme «ONEeMEHTEBI
KBAHTOBOM OIITHUKM

https://m.edsoo.ru/ZE73A67B1

46

Mogens atroma Tomcona. OTBITEI
Pezepdopna 1o paccestHUIO 0-4aCTHII.
IInaneTapHas Mojenb aToma

https://m.edsoo.ru/FIC11POHN

47

[Toctynatel bopa

https://m.edsoo0.ru/6 X7GFHZ9X

48

W3nyuenune u noromenre (GOTOHOB NpU
[IEpexo/ie aTOMa C OJTHOTO YPOBHS SHEPTUU
Ha Jpyroil. Buapsl cnekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BomnHoBEIe cBOMicTBa yacTull. BoiaHEI e
Bpoiuts. KopnyckynsipHO-BOJTHOBON
nyanu3M. CIIOHTaHHOE U BBIHYKJACHHOE
V3JIYYEHHE

https://m.edsoo.ru/J710TLFCO

50

OTkpeITHE PaIUOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuro cocraBa
paIMOaKTUBHOT'O U3TYYCHUS

https://m.edsoo.ru/TSJIFUU3TP

51

CgoiicTBa anbda-, 6era-, raMma-
U3JIy4eHus. BimsiHue painoakTHBHOCTH Ha
JKUBBIC OPraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5
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https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.

N3otonsl. Anbda-pacnaj. DIeKTPOHHbIN U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4eHue

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus CBA3U HyKJIOHOB B sJIpE.
SnepHble peakuuu. S nepHbIN peakTop.
[TpoOnemsl, epcreKTUBbl, FKOJIOIrMYECKHEe
ACIEKTHI SIACPHON SHEPIETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

OnemeHTapHble YacTHLIbl. OTKPBITHE
no3UTpoHa. MeToab! HaOI0IeHHS U
perucTpamum 3JIeMEeHTapHbIX YacTHULl.
Kpyrasiii cron «®@yHaameHTaabHbIe
B3anMoieiicTBus. EqUHCTBO (hr3mueckoi
KapTUHBI MUPA»

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTH ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HA4YCHHE acCTPOHOMUH. Buj 3BE31HOTO
Heba. Co3Be3usi, ipKre 3BE3IbI, IIAHETHI,
uX BUAMMOE ABMKeHHe. CoaHeuHas
cucreMa

https://m.edsoo.ru/5SPXS2I19VY

56

Comrne. CoHeyHas aKTUBHOCTb.
Nctounuk sneprun CosiHIa v 3BE311

https://m.edsoo.ru/1JZR54JA0

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI IVIABHOM MOCIIEI0BATENLHOCTH.
BuyTpenHee crpoeHue 3BE3 .
CoBpeMeHHbIE IPECTaBIECHUS O
MIPOUCXOKICHUH U 3BOoItoLNU CoNHLA U
3BE3]

https://m.eds00.ru/GGD3W7470

58

Muneunsiii [Iyte — Hama ['anakTuka.
[Tonoxenne u npuxenue CosHLa B
lNamaktuke. ['anmaktuku. YEpHbIE ABIPHI B
Apax TaIaKTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. PazOeranue ramaktuk. Teopus

https://m.edsoo.ru/9IWRLVWNN
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bonemoro B3peiBa. Penukrosoe
u3iyyeHue. MeraranakTuka

60

Hepeuiennpie npo0ieMbl aCTPOHOMUU

https://m.edsoo.ru/LIJIHNL2MCF

61

KonTponbnas pabota «dneMeHTHI
ACTPOHOMHUU U acTPOPHUIUKI»

https://m.edsoo0.ru/TXTTCT488

62

Ob6o6maromuii ypok. Ponb Gpusmnku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOH, COUAITBHOMN U
ITHYECKOH cepax IesaTeTbHOCTH
4esioBeKa

https://m.edsoo.ru/ WNJSCRXYD

63

O6o6maromuii ypok. Pons u Mmecto
($U3KMKN U ACTPOHOMUHU B COBPEMEHHOMN
HAYYHOH KapTHHE MUPa

https://m.edsoo.ru/2PFPB28UF

64

O6o6maromuii ypok. Pons ¢pusndeckoii
TeOpur B (POPMUPOBAHHUU TIPEICTABICHHIA
0 (hU3UYECKON KapTHHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

Ob6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPA B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

Pe3zepBHbIil ypok. MaruuTHoe moe.
DJIEKTpOMAarHuTHasi MHAYKLUs

https://m.edsoo.ru/EVMFIQTP6

67

Pesepsubrit ypok. Ontuka. OCHOBBI
CIEIUATLHON TEOPUU OTHOCUTEILHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnblit ypok. KBantoBas ¢usuka.
DNeMEeHTBl aCTPOHOMHUU U acTPOPU3UKU

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB 10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KVIACC

Kon
nposepsie
MOI0
pe3yJabTart
a

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 00mero o0pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4HON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHUH, B TPAKTHYECKON NEATEIbHOCTH JIFOICH

10.2

YYuTHIBaTh TPAHMIBI MPUMEHEHHUS W3YYCHHBIX (DU3MYECKUX MOJICIICH:
MaTepuaibHas TOYKAa, HWHEpIUaibHas cHUcTeMa oTcuéra, aOCOJIOTHO
TBEPAOE TEJIO, MICATNBHBIA ra3; MOJEIM CTPOEHUS Ta30B, KUJIKOCTEH W
TBEPABIX TEJ, TOYEYHBIA DJJIEKTPUYECKUM 3apsl — NpU PEIICHUHU
(du3nyecKux 3a1a4y

10.3

Pacnio3naBaTe ¢u3mveckue sBieHUs (MPOLECCh) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOH TEOpHH
CTPOEHHS  BEUIECTBA M DJIEKTPOJUHAMUKHU:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE JBH)KEHUE, CBOOOAHOE MaJIeHUE Tell,
JBUKCHHE TIO OKPY)KHOCTH, WHEPIHs, B3aUMOZCHCTBHE Tei;, Muddy3us,
OpOYHOBCKOE JIBUJKEHHE, CTPOEHUE IKHMJIKOCTEHM M TBEPABIX Tel,
U3MEHEHHEe 00bEMa Ted IpU HarpeBaHuu (OXJIAKIEHUU), TEIJIOBOE
paBHOBecHE, HCIApeHUe, KOHIECHCAllMs, IUIaBJICHUE, KpUCTAJIU3aLus,
KUIIEHHE, BJIAXXHOCTb BO3[yXa, IMOBBILICHUE [aBJIEHUS Ta3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJI€, CBA3b MEXIY MapaMeTpaMu COCTOSIHMS
rasa B U30Ipolieccax; MNIEKTpU3alus Tell, B3aUMOACHCTBHE 3aps10B

10.4

OnwuceBaTh MEXaHHUUECKOE JIBUKECHUE, UCTIONB3Ysl (PH3HMUECKUE BEIIUMYHHBL:
KOOpJIMHATa, IyTb, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tea,
cuja, UMIYJbC Tejla, KUHETHYECKash SHEprus, NOTEHIMAJIbHAs YHEPrusd,
MeXxaHu4eckass paboTa, MeXaHHYeCKass MOIIHOCTb; TIPU ONHCAHUHU
MPaBUJIBHO TPAKTOBaTh (PU3UYECKUI CMBICI MCHOJB3YEMBIX BEJIMYUH, UX
0003HAYCHHUST W EIWHUIIBI, HaXOAUTh (OPMYIBI, CBA3BIBAIONIME IAHHYIO
(buU3MYECKYI0 BEIMYUHY C APYTUMHU BEIHMUYMHAMU

10.5

OnuceiBaTh U3y4YE€HHBIE TEILIOBbIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHUS,
UCTIONB3Ys (pu3Mueckne BENWYMHBI: JIaBJICHHE Ta3a, TeMIeparypa,
CpedHsis KUHETUYEeCKas OHHEPrusi XaOoTUYECKOTO JBUKEHUS MOJIEKYJ,
CpPEeIHEKBaJgpaTHU4Hasl CKOPOCTb  MOJEKYJ], KOJIMUYECTBO  TEIJIOTHI,
BHYTPEHHISl dHEprus, padora rasza, K03(GQGULIHUEHT MOJE3HOTO IEHCTBUS
TEIJIOBOTO  JBUIaTelid; NpU  ONHCAHUM  IPaBUIBHO  TPAaKTOBAaTh
dbuznueckuii CMBICT UCIOJIB3YEeMbIX BEIUYHMH, HMX OOO3HAYEHUS U
€MHULBI, HAXOAWUTH (OPMYJIbI, CBS3BIBAIONINE MAHHYIO (PH3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYUHAM

10.6

OnucelBaTh  M3y4EHHbIE  DJEKTPUYECKHE  CBOMCTBA  BEIECTBA U
AIIEKTPUYECKHUE SIBJIECHUS (IIPOLECCHI), UCIOJB3YS (PU3NYECKUE BEITUUHUHBIL:
UIEKTPUUECKUN 3apsil, 3JEKTpUYECKOe I10Jie, HamnpsHKEHHOCTh IO,




IIOTEHUMAJ, PA3HOCTh NOTEHIMAIOB, IIPpU ONHMCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCIOIb3YyEMBIX BEJIMYMH, UX 0003HAUCHUS
U eAMHUIBI; YKA3bIBaTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PH3UYECKYIO
BEIUYUHY C IPYTUMU BEIUYUHAMU

10.7

aAHATM3UPOBATh GUZUYECKUE TTPOLIECCHI U SBIECHUS, UCTIONB3Ys (PU3NIECKUE
3aKOHBI U TIPUHIMUIIBL: 3aKOH BceMupHOTo TsroTtenus, [, I u Il 3akoHbI
Herorona, 3aKOH COXpaHEHHsI MEXaHUYECKOW DHEPIMH, 3aKOH COXPAaHEHUs
UMITyJIbCa, MPUHUUII CYNEpPHO3ULUU CWJI, MPUHLUI PaBHOIpPABUS
MHEPLHAJIbHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHIO
CTPOCHHUSI BEIIECTBA, [A30BbI€ 3aKOHBI, CBS3b CPEAHEN KHUHETUYECKOU
SHEPruM TEIJIOBOIO ABM)KEHUSI MOJIEKYJ] C aOCOJIOTHOM TeMIleparypoH,
NEPBbII 3aKOH TEPMOJMHAMHUKU; 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsna, 3akoH KylloHa; mpu 3TOM pa3iauyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BhIpAXKEHHE U YCIIOBUs (TpaHUIIbl, 007IacTH)
IPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IIPUHIUIIBI HeﬁCTBHH MallvH, HpI/I60pOB n
TCXHHUYCCKHUX yCTpOﬁCTB; pasindaTrb yCJioBUsA nux 0€e30I1aCHOTIO
HCIIOJIF30BaHMUS B IOBCEIHEBHOM KU3HHU

10.9

BBIMOTHATE AKCIIEPUMEHTHI MO UCCICIOBAHHIO (DU3NYECKUX SIBICHHH WU
IPOLIECCOB C HCIIOJIb30BAHUEM NPSAMBIX M KOCBEHHBIX W3MEPEHHI; TPHU
3TOM (QopMmynupoBaTh mpoOieMy (3amady) M THUIOTE3y y4eOHOTo
IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIUIOKEHHOTO 00OpYIOBaHHS,
IPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

10.10

Ocy1iecTBIATh NpsSIMbIE U KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIUYMH;
IpU 3TOM BBIOMpaTh ONTUMAIbHBIM CIIOCOO M3MEpEHHUs M HUCIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTth 3aBUCUMOCTH  MEXAYy (PU3MUYECKMMH  BEJIMYMHAMHU C
UCIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH; MpU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHPOBATH  PE3YyJNbTAaThl IOJYYCHHOH  3aBHCHMOCTH
(Gu3nUecKux BeIWYMH B BMJE TAOMUI U IpaduKoB, AeiaTh BBIBOJABI IO
pe3yabTaTaM UCCIeI0BaHUS

10.12

Cobmronate mpaBmiIa 6€30MaCHOTO TPyAA MPH MPOBEACHUU HCCIIEOBAHUI
B paMKax yd4eOHOTrO DOKCIEPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U
HPOCKTHON JEATEIBHOCTH C UCIIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWUCTB
1 1a00paToOpHOTO 000PYOBAHUS

10.13

Pemate pacuérHple 3amaud C SBHO 3aJlaHHON (PU3MUYECKOW MOJICTIbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI; HA OCHOBE aHaJIU3a YCIOBUS
3a/1a4¥ BbIOUpaTh (PU3MUECKYIO0 MOJIENb, BBIICIATh (PU3MUECKUE BEIUYMHBI
U (opMyJIbl, HEOOXOAMMBIC I €€ pEIICHUs, MPOBOIAUTH PACUYETHl U
OIICHUBAThH PEANTHHOCTh MOJYYEHHOTO 3HAYCHHS (PU3HMYECKOM BEIIMUHNHBI

10.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKACHUW C ONMOPOW HA H3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UYECKUE SIBIICHUS

10.15

Hcnonb3oBaTe  NpU  peulleHHH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMM AN IOMCKA, CTPYKTYpPHpOBaHUS,
UHTEPIpETalud W TPEACTABICHUS YYEOHOH U HAayYHO-IOIMYJISIPHOM
UHPOpPMALIMY, MOJYYEHHOH W3 PA3JIMYHBIX HMCTOUYHUKOB; KPUTHUECKU
AHAIM3UPOBATh MOJIYYaeMy0 HHPOpMAaLIHIO




10.16

[IpuBoauTh TpUMEpPHI BKJIAJa POCCHUHCKMX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MIPOLIECCOB OKPY’KAIOLIET0 MUpa,
B Pa3BUTHUE TEXHUKU U TEXHOJIOTUHI

10.17

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (PU3KUKE B MOBCETHEBHON JKU3HU
s obecniedeHust 0€30mMacHOCTH TpU  OOpamieHWH ¢ TOpudbopaMu U
TEXHUYCCKHUMHU YCTPOMCTBAMH, IJIsi COXPAHEHHsS 3[J0POBbsl U COOJIIOACHHS
HOPM 9KOJIOTHYECKOT0 OBEJICHHUS B OKPY’KaIoLIel cpesie

10.18

PaGoraTe B Tpymime C BBIMOJIHEHHWEM pPa3UYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHATIBLHO PACIPEACIATh 00I3aHHOCTH
" IJIAaHUPOBATH ACATCIIBHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO
OLICHMWBATh BKJAJl KaXIOr0O W3 YYaCTHUKOB TPYNIbI B pEHICHHE
paccMaTpuBaeMOi IPOOIeMBI

11 KVIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI OCBOEHHSI 0CHOBHOI
o0pa3oBaTeIbLHON MPOrPaMMbl CPeTHEr0 0011Iero 00pa3oBaHMs

11.1

JleMOHCTpUpOBaTh Ha TpPUMEPAX poJib U MECTO (PU3UKK B
(GbOopMUPOBaHUM COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUM, B MPAKTUYECKOUN JEATEIbHOCTH
JIFOJICH, 1IEJIOCTHOCTD U €IMHCTBO (PM3MUECKOW KapTHHBI MUpa

11.2

Y4uuTHIBaThH T'paHULIbI TPUMCEHCHUS N3YUCHHBIX (bHBPILIeCKI/IX MOJICIICH:
TOYCYHBIHN E)JIGKTpI/I‘IeCKI/Iﬁ 3apsan, aacpHad MOACIIb aTOMA, HYKJIOHHAsA
MOJCJIb aTOMHOI'O sApa IIpu pCIICHUN (1)I/ISI/IIIGCKI/IX 3aJa4

11.3

PacnoznaBate (usnueckue sBiaeHUs (mporecchl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  DIIEKTPOAMHAMUKMA W  KBAaHTOBOH  (hu3HKH:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JNCHCTBUS  TOKa, B3aMMO/ICHCTBUE MarHuTOB,
ANIEKTPOMArHWTHAs WHAYKLHUSA, JCHCTBHE MAarHUTHOTO TIOJST Ha
MPOBOJAHUK C TOKOM W JABMKYIIHMHMCS 3apsil, JJICKTPOMArHUTHBIC
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpaXeHHEe,  IpejioMJIeHue, uHTepdepeHuus, audpakuus U
MOJIApU3alusl CBETa, AMCIEPCUs cBeTa, (OTOoNIEeKTpudeckuil 3 dext
(poroaddexr), cBeTOBOE MaBIICHWE, BO3SHHUKHOBCHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHAas U  HCKYCCTBEHHas
palnOaKTUBHOCTD

11.4

OnuceiBaTh  HM3yYCHHBIE CBOWCTBA  BEIIECTBA  (DIEKTPUUYECKHUE,
MarHuTHbIE, ONTHYECKUE, DIEKTPUUECKYIO MPOBOAUMOCTh Pa3IUYHBIX
Cpel) W DJICKTPOMArHUTHBIC SBJICHHUS (TPOLECCHI), HCIOIB3YS
¢dbu3nuecKkue  BENUYMHBL:  JJICKTPUYECKUN  3apsal, CHila  TOKa,
ANEKTPUYECKOE  HANPSIKEHUE,  DJIEKTPUYECKOE  COINPOTUBIICHHE,
pasHocth notennuanon, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
noysi, cuia Awmmepa, cuna JlopeHma, WHIYKTUBHOCTh KaTYIIKH,
SHEPTrUsl AJIEKTPUYECKOT0 M MArHUTHOTO MOJEH, MephoJ U YacTtoTa
KoJieOaHU# B KoJIeOATEIIbHOM KOHTYPE, 3aps/ M Chjla TOKa B Ipoliecce
TapMOHHYECKHUX ANEKTPOMArHUTHBIX KoJeOaHuH, doxycHoe




paccTosiHUE W ONTHYECKas CWJa JIMH3bI, MpPU OMMCAHUU IMPaBUIBHO
TPaKTOBaThb (PUBNYECKUN CMBICT HUCIHOJB3YEMBIX BEIMYMH, UX
00O3HAaYeHHS W €IUHHIBI;, YKa3blBaTh (HOPMYJIBI, CBSI3BIBAIOLINE
JaHHYI0 (PU3MYECKYIO BEJIMYHUHY C IPYTHMMH BeIMYHHAMHU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC ABJICHUSA U IPOLCCCHI, UCIIOJIb3Y
(bHBI/I‘{eCKI/Ie BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, OJHEPrud W HMIIYJIbC (1)OTOH8,, nepunon
nojypacmnaaa, SHEprusd CBA3W ATOMHBIX AACp; IMPU OIKMCAaHUHN
IMPpaBUJILHO TPAKTOBATb (1)H3H‘-I€CKHI>1 CMBICJI UCITOJIB3YEMBIX BCJIMYHWH,
nX 0003HAUYeHHUSA U CAWHUIIBI; YKAa3bIBATb (1)OpMyJ'IBI, CBA3BIBAIOIIHNC
JaHHYIO (1)I/I3I/I‘~IGCKYIO BCIIMYMUHY C APYT'UMHU BCIIMYMHAMU, BBIYHUCIIATH
3HAa4YCHHC (bHBH“IGCKOfI BCIINYHHBI

11.6

AHnanu3upoBath (pU3MUYECKHE TIPOLECCHl M SIBICHUS, MCIIONB3YS
¢usnveckue 3aKOHBI W HpUHOMOBL  3akoH OMa,  3aKOHBI
IIOCJIEZI0BATEIBHOTO U IAPAJJICIIBHOTO COEAWHEHMS ITPOBOJHMKOB,
3aKkoH JIxoyns — JleHna, 3aKOH 2JI€KTPOMArHUTHOM MHIYKIIMM, 3aKOH
IIPSIMOJIMHEMHOIO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHbl  IPEJIOMJIEHUS  CBETa, ypaBHEHHME  OUHIUTEHHA  JUIs
¢dorodadexra, 3aKOH COXpaHEHHs] DSHEPIUM, 3aKOH COXPAHEHUs
UMITYJIbCA, 3aKOH COXPAaHCHHMS DIEKTPUYECKOrO 3apsAna, 3aKOH
COXpaHEHUs  MaccoBOrO  4YMCJIa, TOCTyaarsl  bopa,  3akoH
PaAMOAaKTUBHOIO pacnajga; IMpH 3TOM pa3IM4¥aTh  CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €ro MaTeMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHu1bl, 06J1aCTH) IPUMEHUMOCTHU

11.7

OHpeHeHHTB HaIlpaBJICHUC BCKTOpAa HWHAYKIHWU MArHUTHOI'O TII0JIA
IIPpOBOAHMKA C TOKOM, CHUJIbL AMnepa W CHUJIBI HopeHua

11.8

CrpouTh ® ONHKCHIBAaTh HW300paXKCHHE, CO3[IaBAEMOC  IUIOCKUM
3€pKajiOM, TOHKOW JIMH301

11.9

Brimmonaare SKCIICPUMCHTHI 110 UCCICTOBAHUIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUU U
MIPOIIECCOB C MCIOJIB30BAHUEM IPSAMbBIX M KOCBEHHBIX M3MEPCHUI; MPU
3ToM (opmynHpoBaTh TpoOieMy (3amady) W THUIOTE3y Yy4eOHOro
IKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEIIOKEHHOTO
000pyAOBaHUsl, MPOBOJUTH OIBIT H (HOPMYITHUPOBATH BBIBOIBI

11.10

OCYIIIGCTBJIHTI) NpsAMbIC W KOCBCHHBIC H3MCPCHHA (1)H31/I‘-I€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTB OIITHMMAJIBHEIN CIIOCO0 HU3MCPCHHUA U
HCITIOJIB30BaTh U3BCCTHBIC MCTO/IbI OIICHKU HOI‘pGIHHOCTGfI I/I3M€p€HI/If/'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PH3MUECKUX BEJIWYHH C HCIOJIB30BAHUEM
OPSMBIX ~HM3MEPEHUH; NPU OTOM KOHCTPYMpPOBaTb YCTaHOBKY,
(bUKCUpOBaTh pe3yabTaThl MOJYYCHHON 3aBUCHUMOCTH (PUINICCKUX
BEJIMYMH B BUJE TaOIMIl U TpaUKOB, J1eJ1aTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIICIOBAHUS

11.12

CobmomaTe mpaBuia 0Oe€30MacHOTO TpyJAa TMpH  MPOBEICHUU
UCCIEAOBAaHUNH B paMKax ydeOHOro SKCIEepUMEHTa, Y4eOHO-
HCCJIEN0BATEIBbCKON U MPOEKTHOM NIESITEIBHOCTH C UCIOJIb30BAHUEM
M3MEPHUTEIIBHBIX YCTPONCTB U JJa00OpaTOPHOr0 000pYJOBAHUS

11.13

Pemarp pacuérHble 3amauM ¢ SABHO 3aJaHHON (U3MUYECKON MOJEINbIO,
UCIONB3YSl (PU3MYECKUE 3aKOHBI M TPUHLMUIIBI, HA OCHOBE aHaIM3a
YCIIOBUSL  3aJauyd  BBIOMpPATh  (PU3NYCCKYIO MOJZEIb, BBIICIATH
dbusnueckrue BeIUYUHBI U (HOPMYJIIbI, HEOOXOAUMBIE NSl €€ pelIeHHUs,




MIPOBOJIUTH PacU€Thl M OLIEHUBATH PEATBHOCTH MOJYYEHHOT'O 3HAYCHUS
(bu3nuecKoil BeIUYMHBI

11.14

Pemarsn Ka4CCTBCHHBIC 3aJa4du: BbICTPAaNBaTb JIOTN4YCCKHU
HCIIPOTUBOPCUUBYIO LCIOYKY paccy;xz(eHHﬁ C OHOpOﬁ Ha M3YUYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/III€CKI/I€ SABJICHUS

11.15

Hcnonp3oBaTe HOpU  pelICHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJIOTUU JUIsl TOMCKa, CTPYKTYpPUpOBaHUS,
MHTEPIPETAllMA M TPEJICTABICHUS y4eOHOW W HaydHO-MOIYJISIPHOM
uHpOpMaLUY, TOTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU
aHAIM3UPOBATh NOTY4aeMYI0 HH(OPMAIHIO

11.16

OOBSACHITh MPUHIMIBI JACHCTBUS MAIWH, TPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIONb30BAHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTE TpHUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM
KU3HM 1)1 o0ecrieueHrs 0€30MacHOCTH MpH OOpalleHUH ¢ MpuoopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, MJISi COXpPAHEHUS 3I0POBbI U
COOJIOICHHSI HOPM HKOJIOTHYECKOTO MOBEICHHUS B OKPYKaIOIIEH cpefie

11.19

PaGorars B rpymime ¢ BBIIOJIHEHHWEM PA3JIMYHBIX COIHMAJIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYNIBL,  PAalMOHAIBHO  PACHpPEICIATh
00s3aHHOCTH ¥  IUIAHUPOBATh JESITEIBHOCTH B  HECTaHAAPTHBIX
CUTyallMsIX, aJ€KBAaTHO OLEHUBATh BKJAJ Ka)XIOro W3 YYaCTHHUKOB
TPYIIIBI B PELICHHE PACCMATPUBAEMOM MPOOIEMBI




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pasnen
a

Koa
npoBeps
€Moro
3JIEMEHT
a

HpOBepﬂeMble JIEMEHTBI COACPKAHUNA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHU A

1.1

®usnka — Hayka O npupoje. HayuHble MeTOnbl MNO3HAHUS
OKpY’KaroIero Mupa. Posib 3kCriepumMeHTa U TEOpHH B IIpoLiecce
MO3HAHUSI MPUPOJIbL. DKCIIEPUMEHT B (pHU3UKe

1.2

MopnenupoBanue (u3NYECKUX SIBIEHUM U mpoleccoB. Hayunbie
runore3pl.  PU3MYECKHME 3aKOHBI M TEOpUU. ['paHHUIlbI
IPUMEHUMOCTH (U3UYECKUX 3aKOHOB. IIpMHIMI COOTBETCTBUSL.
Posib m Mecto pu3uku B GOPMHPOBAHUU COBPEMEHHOW HAYYHOM
KapTUHBI MUPA, B IPAKTUYECKOHN NEATEIbHOCTH JIIOAEH

MEXAHUKA

2.1

KNHEMATHKA

2.1.1

Mexanuueckoe aABMKEeHHE. OTHOCHUTEIBHOCTh MEXaHHUUYECKOI'O
JaBuxkeHus. Cucrema orcuéra. TpaekTopus

[Tepemenienue, CKOpocTh (CpemHsii CKOpPOCTb, MTIHOBEHHAsS
CKOPOCTh) ¥ YCKOpEHHE MaTepHaTbHOM TOYKH, MX MPOEKIMH Ha
ocu cuctembl koopAauHat. CloKeHue nepemMelieHuil U CI0KeHue
CKOPOCTEHN

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE IBUKCHHUE.
I'padukm 3aBUCUMOCTH KOOpAUHAT, CKOPOCTH, YCKOPEHHMS, IyTH
U NIEPEMEILICHHUS MATEPUAIBHOM TOUYKU OT BPEMEHHU

CBoOojHOE MmajieHne. Y CKOpeHue CBOOOTHOTO NaJcHUs

Kpusonuneiinoe JBUKCHHUE. PaBHOMEpHOE JBUKCHHE
MaTE€pUAJIbHOM TOYKM II0 OKPY)KHOCTH. YTJIOBas CKOPOCTb,
nuHeWHas ckopocTb. Ilepuon m vactora. LleHTpocTpeMurenbHoe
YCKOpEHHUE

TexHudeckue yCTpPOMCTBA: CIMAOMETP, JBHKEHHE CHAapsIOB,
LICIIHBIE U PEMEHHBIE IIepelauu

[TpakTuueckue paboTel. M3MmepeHue MrHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOLICHHS MEXKIY IYTAMH, HNPONAECHHBIMU
TEJIOM 3a IOCJE/I0BATEbHBIE PaBHbIE IPOMEKYTKA BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH)KEHHWH C HAYAJIBHOW CKOPOCTBIO, PABHOM
Hyn0. M3ydeHue JBUKEHUsA IIapuKa B BSI3KOM JKHMJIKOCTH.
W3yueHnue nBukeHUs T€a, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

IIpunuun orHocutensHocTH ["anunes. Ilepsbiii 3akoH HbroToHa.
HuepuumanbHble CHCTEMBI OTCUETA

22.2

Macca tena. Cuna. [lpuHuun cynepno3uiuu cus

223

Bropoii 3akoH HprooToHa g MarepuanibHOM TOYKH B




uneprmanbHoi cucreme orcuéra (MCO). Tperuit 3akon HetoToHa
JUISL MAaTePHAJIbHBIX TOUYEK

3aKoH BCCMHPHOI'O  TATOTCHHUA. Cuima  TSKECTH. HepBa;[

224
KOCMHYECKasi CKOpocTh. Bec Tena
2.2.5 Cwuita ynpyroctu. 3akon ['yka
Cuina tpenusa. Cyxoe tperue. Cuna TpeHHUS! CKOJBXKEHUS U CHUJIA
2.2.6 Tpenus nokos. Koadduuuent rperns. Cuna cOnpoTHBICHUS TIPU
JIBVOKCHUH TEJIa B )KMIKOCTU WJIU Ta3e
297 [TocTtymatenbHOe ¥ BpamjaTelbHOE JABUKEHHE aOCOJIIOTHO
o TBEPIOTO TENA
298 MoOMEHT Ccuibl OTHOCHTEIIBHO OCH BpamieHus. [lmedo cuiibl.
o YcnoBus paBHoBecus TBEpaoro Tena B UCO
299 TexHuueckue yCTpOiiCcTBa: IO IIITUITHUKH, JIBHOKCHUE
o HMCKYCCTBEHHBIX CITYTHUKOB
[Ipaktudeckue pabotel. M3ydyenwe nBWKEHUs Opycka 1O
HAaKJIOHHOM INIOCKOCTH IIOJl JEHCTBHEM HECKOJIBKUX CHIL
2910 HccnenoBanue 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIMX B
o nedopMUpyeMOil IPYKUHE U PE3NHOBOM 00pasiie, OT BEIUYMHBI
ux aedopmanmu. McciaenoBanue yclioBUH paBHOBECHS TBEPIOTO
TeJa, IMEIOIIEro OCh BpaIlCHUS
3AKOHbI COXPAHEHHM A B MEXAHUKE
231 Nmnynsc MaTepuaibHOW TOUKH, CUCTEMbI MAaTE€PHUATbHBIX TOYEK.
e HMmnysibC cuiibl 1 I3MEHEHHUE UMITYJIbCA TENa
232 3akoH coxpanenust umiyiibca B UCO. PeakTuBHOE ABM>KEHKE
233 Pabota crbl
234 MOITHOCTE CHIIbI
235 Kunernueckass »sHepruss MarepuanbHOM TOYKH. Teopema o
e KMHETUYECKON SHEPrUun
[TorenuuanbHas oHeprus. [loTeHIManpHas dHEPrUs YIOPYyro
213 2.3.6 nedopMupoBaHHON mpykuHbl. [loTeHIManbHas »HEprus Tena
BOJIM3H IMOBEPXHOCTH 3eMIIH
[ToTeHmanpHble W HENMOTCHIMAIbHBIC CHIIBL. CBsI3b pPaOOTHI
2.3.7 HEMOTEHIIUAIBHBIX CHJI ¢ M3MEHCHHEM MEXaHMYECKOW dHEPTHUH
CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTrUu
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
23.9 TexHudeckue yCTpPOWCTBA: IBM)KEHHME DPakKeT, BOJOMET, KOIEp,
e MPY>KUHHBINA MUCTOJIET
[TpakTueckue paboThl. M3yueHue cCBSI3U CKOPOCTEH Ten Mpu
2.3.10 HeynpyroMm yaape. HccrienoBanme CBsi3u  pabOTBl  CHIIBI  C
M3MEHEHUEM MEXaHUYCCKON YHEPTUHU Tena
3 MOJIEKVIJISIPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKVYJISIPHO-KMHETUYECKOUW TEOPUIN
OCHOBHBIC TIOJOXKEHHUSI MOJIEKYJISIPHO-KUHETHUYECKONH TEOpHUHU.
3.1 3.1.1 BpoynoBckoe nBmxenue. Juddysms. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
3.1.2 Mojenu CTpOEHMsI Ta30B, JKUJIKOCTEH M TBEPIABIX Tel U




00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE DTHUX MOJEIEH

3.1.3 Macca monekyin. KomnuectBo BeniectBa. [loctosinnast ABoraapo
314 TermoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana
o temnepatyp Llenbcus
315 Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYISPHO-
o KMHETUYECKOW TEOpUH HI€aIbHOI0 ra3a
AOconoTHas TeMmrmeparypa Kak Mepa CpeIHeW KHUHETHYECKOM
3.1.6 SHEpPruM TEIJIOBOIO JABMXKEHMs yacTull ra3a. [llkana remneparyp
KensBrHa
3.1.7 YpaBuenue Knaneiipona — Menaeneea. 3akoH JlaibToHa
['azoBble 3akoHbl. M3ompomeccsl B HAEaIbHOM Tra3e C
3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA: HM30TE€pPMa, H30X0pa,
n3zobapa
3.1.9 TexHu4ecKue ycTpoicTBa: TepMOMETP, bapoMeTp
[TpakTuueckue paboThl. M3MepeHne macchl BO3ayxa B KIacCHOM
3.1.10 koMHaTe. MccnenoBaHue 3aBUCUMOCTH MEXIYy IapaMmeTrpamu
COCTOSIHUS Pa3peKEHHOI0 ra3a
OCHOBbI TEPMOJAMHAMUKHA
391 Tepmoannamuyeckas cucTema. BuyTpennss SHEprus
- TEPMOJIMHAMHYECKON CHCTEMBI B CITIOCOOBI e€ M3MEHEHUS
399 KonmmaectBo Terotel u  paboTta. BHYTpeHHssT dHeprus
o OTHOATOMHOT'0 UIEATILHOIO ra3a
Bunet  Temsomepenayd:  TEMJIONPOBOJHOCTh,  KOHBEKLUS,
323 u3nydyeHue. TermnoéMKOCTh Tena. YJenbHas TEIUIOEMKOCTh
BelecTBa. Pacuér koauvecTBa TEIIIOTHI PHU TEIJIONEpeade
[lepBblii 3aKk0H TepMOoAMHAMUKH. [IprMeHeHue mepBoro 3akoHa
324 TEPMOJMHAMUKHU K H3ompolieccaM. ['padudeckas HHTEpIpeTanus
3.2 paboThl raza
TemoBeie MamuHbl. [IpUHIMNBI JEHCTBUS TEIUIOBBIX MAIIKH.
325 [IpeoOpa3zoBanus >HEPruM B TEIUIOBbIX MamuHax. Kosddunuent
o nosiesHoro nevicteus (nanee — KIIJI) termmoBoit mamuubl. [y
Kapno u ero KII/|
Bropoii 3akoH TepmoamHaMuku. HeoOpaTuMOCTh MpPOIECCOB B
3.2.6 npupoje. TernaoBble ABUTATENU. KOJOTUYECKHE ITPOOIEMBI
TEIIOPHEPTeTUKHU
397 TexHu4eckue yCTpOMCTBA: JBHUTaTelb BHYTPEHHEIO CrOpaHus,
o OBITOBOM XOJIOAMJIBHUK, KOHJIUIIMOHED
3.2.8 [IpakTrueckue padoThl. M3MepeHue yeapbHOH TeI0EMKOCTH
AT'PEI'ATHBIE COCTOSHM A BEHIECBA. ®A30BBIE ITEPEXOJIbI
[TapooOpazoBanne W KoHIeHcanus. VcrmapeHue © KUIICHHE.
3.3.1 VY aenpHas TemaoTa napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATyPhl
13 KHUIICHUS OT JABJICHHUS
' 339 AOconoTHAasT W OTHOCUTEJIbHAs  BIIAXKHOCTh  BO3ayXa.
e Hacsimennsiit nap
333 TBépmoe Teno. Kpucramnmmyeckue u  amopdHble — Tena.

AHI/IBOTpOHI/ISI CBOMCTB KpUCTAJLJIOB. >KI/II[KI/IG KpUCTAJLIBI.




CoBpeMeHHbIE MaTepUalIbl

IInaBaeHue n KpucCTaJllIn3alus. VYaenpHas TEIUIOTa INIABICHUS.

3.3.4 CybnmMmarus

3.3.5 YpaBHEHHE TEIJIOBOTO OaslaHca
TexHuyeckue  yCTpOICTBA: THUTPOMETP U ICHUXPOMETP,

3.3.6 KaJIOPUMETP, TEXHOJIOTHH MOTYYCHHS] COBPEMEHHBIX MaTEpPHAJIOB,
B TOM YHCJI€ HAHOMATEePHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7 [TpakTrueckue paboThl. Mi3MepeHne BIaXKHOCTH BO3AyXa

4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA

411 OnexTpuzauus — Tell.  OJJNeKTpuueckud  3apsa.  JBa Buma
JNEKTPUYECKUX 3aPsI0B

4.1.2 [1poBOHUKH, AUAIEKTPUKHU U TTOTYNPOBOJIHUKU

4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa

414 BzaumopeiictBue 3apsiioB. 3akoH Kynona
OnekTpuueckoe mnosne. Hanpsyk€HHOCTh 37EKTPUYECKOro MOJIs.

4.1.5 [Tpunumn CYIIEPHO3UIVH. JInann HANPSHKEHHOCTH
AIEKTPUUYECKOTO MOJIS

4.1 416 PaGora cun snexrpoctatuueckoro moss. [lortennuan. PasHocts

MOTEHIIUAJIOB

417 [IpoBOAHMKM W AMAIEKTPUKH B TMOCTOSHHOM DJIEKTPUUECKOM
noJie. Jlusnexkrpudeckas NpOHUIIAEMOCTh

418 OnektpoéMkocTs. Konaencarop. DeKTpOEMKOCTb IUIOCKOTO
KOHJIeHCcaTopa. DHEeprus 3apsHKEHHOT0 KOHIEHCaTopa
TexHudeckue  yCTpOMCTBA: JJEKTPOCKOI,  JJIEKTPOMETP,

4.1.9 AIIEKTPOCTATUYECKAs 3alluTa, 3a3eMIICHHE DJIEKTPONPHOOPOB,
KOHJEHCATOp, KCEPOKC, CTPYHHBIA IPUHTEP

4110 [IpakTrueckue paboTHL. N3mepenue JIEKTPOEMKOCTHU
KOHJIEHCaTopa

[NOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
401 VYcnoBUs CyIIECTBOBaHHUS IMOCTOSHHOTO SJEKTPHUECKOTO TOKA.
o Hcrounmku Toka. Cuia Toka. [TocTOSIHHBIN TOK

422 Hanpsokenue. 3akon Oma /17151 yyacTka 1enu

493 DNEKTPUYECKOe CONPOTHUBJICHUE. YJEIbHOE CONPOTHUBIICHUE
BEIIeCTBA

49 494 [TocnenoBarenbHOE, NapauIeTbHOE, CMEIIAHHOE COEIWHEHUE

MIPOBOJIHUKOB

4.2.5 Pabota anekTpuueckoro Toka. 3akon Jxoyis — Jlenna

4.2.6 MOIIHOCTb 31EKTPUUYECKOTO TOKA
anekTponBwkymas cuna (manee — OJIC) u  BHyTpeHHee

4.2.7 COTNPOTHUBIICHUE HCTOYHUKA TOKAa. 3akoH Owma g MOJHOU
(3amMKHYTOI) 3nekTprueckoi nenu. KopoTkoe 3aMblkaHue

498 DNEeKTPOHHAsl MPOBOJUMOCTh TBEPIBIX METAIJIOB. 3aBUCHMOCTD

COIIPOTUBJICHUA MCTAJIJIOB oT TCMIICPATYPHI.




CBepXIpoBOJIUMOCTh
4.2.9 DneKkTpuueckuii TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX TyYKOB
[TonynpoBoanuku. CoOCTBEHHass M TMPUMECHAas MPOBOJAUMOCTD
4.2.10 MOJIyTIPOBOJIHUKOB. CaoiicTBa p-n nepexosa.
[TorynpoBOIHUKOBBIE MPUOOPHI
4911 DNEeKTPUUECKUIT TOK B JJICKTPOJUTAX. JIEKTPOIUTHUECCKAS
- JIUCCOIMAITUSA. DIIEKTPOIHU3
OnekTpuueckuii  Tok B ra3ax. (CaMOCTOATENbHBIM U
4.2.12 HECAMOCTOSITEIbHbBIN pasps. Paznuunblie TUIIBI
CaMOCTOATENBHOTO pa3psana. Moauus. [Inazma
TexHuueckue yCTpOMCTBA: aMIEpPMETP, BOJBTMETP, PEOCTAaT,
HMCTOYHHUKHU TOKA, 3JIEKTpOHArpeBaTeIbHbIE puoopHI,
4.2.13 AIIEKTPOOCBETUTENBHBIE MPHUOOPHI, TEPMOMETP COIPOTHBIICHUS,
BAaKyyMHBII 1oz, TEPMUCTOPBI u (bOoTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN MO/, TAJIbBAHUKA
[Ipaktudeckue paboTel. M3ydeHWE CMEIIAHHOTO COCIUHEHUS
4914 PE3UCTOPOB.
o Mamepenne DJIC wucTtouHnka TOKa W €ro BHYTPEHHETO
conpotusiieHusi. HabmroneHue siaexTpoiansa
11 KIIACC
Kon
npose
Kox p
psieMo
pazae ro IIpoBepsiemMble 3J1eMeHTHI COIePKAHMS
Ja
Jj1eMe
HTAa
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMAT'HUTHAA MHAYKIMA
43.1 [ToctosiHHBIE MarHUTHI. B3auMo1eiCTBUE MOCTOSHHBIX MATHUTOB
MarnutHoe mnose. BekTtop MarHuTHOM uWHAyKuuu. IIpuHnun
432 cynepno3uiuu. Jluauu MarHuTHOM wuHAyKuuu. Kaprtuna nuHui
MAarHUTHOM MHAYKIMH MOJIsl HOCTOSIHHBIX MAarHUTOB
MarauTHoe T0J€ MPOBOJHHMKA € TOKOM. KapTuHa JHMHUN M0JA
433 JUITMHHOTO ~ TIPSIMOTO  MPOBOJAHMKA M  3aMKHYTOTO  KOJIBIIEBOTO
e MIPOBOJIHMKA, KaTymku ¢ TOkoM. OmnbIT Opcrena. BzaumonericTBue
4.3 MIPOBOJIHUKOB C TOKOM
434 Cwiia AMniepa, e€ MOJ1yJIb M HAllPaBJICHUE
435 Cuna JlopeHua, e€ Moayib U HampaBlieHUE. [[BH)KeHHE 3apsKEHHOMN
o YacTUIIBI B OJJHOPOJIHOM MarHUTHOM noJie. PaGoTta cuibl Jlopenma
4.3.6 SIBJIeHUE IEKTPOMAarHUTHON UHIYKIIUHU
437 [ToTOK BEKTOpa MarHUTHOW UHIAYKITUA
4.3.8 OJIC nHaykiuu. 3aKOH 3JEKTPOMarHUTHON MHayKIuu Papazaes
439 Buxpepoe snektpuyeckoe nosne. DJC HMHAYKUMH B NPOBOAHHUKE,




ABVOKYIIEMCS MOCTYNATCIIBHO B OAHOPOJHOM MAriMTHOM IT0JIC

4.3.10 [TpaBusio Jlenua

4.3.11 WunyktuBHOCTh. SABieHue camonnaykiuu. J1C caMOMHIYKIIUU

4.3.12 DHeprusi MarHUTHOTO TO0JIsL KATYIIIKH C TOKOM

4.3.13 DJIEKTPOMArHUTHOE T10JIe
TexHuuyeckne yCTPOWCTBA: TOCTOSHHBIE MAarHUTHI, SJICKTPOMArHUTBHI,

43.14 AJIEKTPOJIBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS
neyb
[TpakTueckue padboTel. M3ydueHre MarHUTHOTO TMOJSI KaTYIIKH C

43.15 ToKOM. VccrnenoBanue AEMCTBUSI MOCTOSSHHOTO MarHUTa Ha PaMKy C
TokoM. VccrenoBanue siBICHUS DIEKTPOMArHUTHOM MHAYKIMH

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A
511 Konebarenbnas cucrema. CBoboaHble KojeOanus. ['apmoHuueckue
o konebanus. [lepuo, yacrora, ammunTyaa u daza kojaedanui

5.12 [IpyxuHHBIA MaATHUK. MaTeMaTHYECKU MAITHUK

513 VYpaBHeHue rapMoHUWYecKMX ~KoseOanmil. Kwunemarmueckoe U
JUHAMHYECKOE OINKCAHUE KOJIeOATeIbHOTO IBUKCHUS
[IpeBparienrie >HEpruM MpH TapMOHUYECKUX KojeOaHusax. CBs3b

5.14 aMIUIUTYABl KOJEOAHUN UCXOAHOW BEJIMYMHBI C aMIUIATYyJIaMu
KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHUS
Konebarenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHus

515 B HUJCATbHOM  KoNeOaTeIbHOM  KOHType. AHAJIOTUS  MEXAY
MEXaHHYECKUMH W D3JICKTPOMArHUTHBIMH KoyieOaHusiMu. Dopmyna
TomcoHa

5.1.6 3aK0H COXpaHCHUS PHEPIUH B UJICaIbHOM K0JIe0aTeIbHOM KOHTYpE

5.1 517 Boinyxxnennsle MexaHuueckue kosneOanus. Pe3onanc. Pe3onancHas
o KpuBasi. BeIHYX/I€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOAHHUSI.

5.1.8 ITepemenHbid TOK. CUHYCOUJAIBHBIN ITIEPEMEHHBIN TOK.

51.9 MomHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYIHOE W JCHCTBYIOIIEE
3HAYEHHUE CUJIBI TOKA M HAMPSIKCHHUSI
Tpanchopmarop. IlpousBoactBo, mepemaua U mOTpebiieHHE

5110 AIEKTPUUECKON SHEPTUH. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOICTBE
aneKkTpudeckoit sHepruu. KynbTypa UCmonb30BaHUs 3JIEKTPOIHEPTUU
B ITIOBCEJTHEBHOM KU3HU

5111 TexHuueckue ycTpoilcTBa: cedcmorpad, 3JIEKTPUUYECKHI 3BOHOK,
JMHHUH 3JIeKTponepead
[TpakTuueckue paboTsl. MccnenoBanue 3aBUCUMOCTH MTEPHOJIA MAITbIX

5112 KoneOaHWi Trpy3a Ha HHUTH OT JUIMHBI HHTH M MAacChl Tpy3a.
HccnenoBanue MEPEeMEHHOTO TOKa B LEMU M3 MOCIEAO0BaTEIbHO
COeTMHEHHBIX KOHCHCATOpa, KATYIIKU U PE3UCTOpa
MEXAHUYECKHWE U DJIEKTPOMATI'HUTHBIE BOJIHBI
Mexanuyeckue BOJIHBI, YCIOBUS — pacrnpocTpaneHus. I[lepuo.

5.2 5.2.1 CKopocTh pacnpocTpaHeHuss W JuiMHa BOJHBL. [lonmepeunsle u

MIPOJIOJIbHBIEC BOJTHBI

522 WuTtepdepentus u qudpakiins MEXaHUISCKUX BOJTH




523

3Byk. CxopocTs 3ByKa. ['poMkocTh 3ByKa. BricoTa Tona. TemMOp 3ByKa

524

ONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3JIyYEHUS AJIEKTPOMAarHUTHBIX
BOJIH. B3aumuas opuenHtauus BekropoB E, B u v B
9JIEKTPOMAarHUTHOM BOJIHE B BAKYyMeE

525

CBolicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpPaXEHUE, IPEIOMIICHHUE,
HOJISIpUA3aLus, Tudpaknus, uHTepdepeHus. CxkopocTb
JIEKTPOMArHUTHBIX BOJIH

5.2.6

[IIkama 3n€KTPOMAarHUTHBIX BOJIH. [IpuMEHEHHE AIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMIIBI  pagMoCBSI3W W TEJIEBUACHHWA.  Pamuonokarius.
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYXKAIOIIECH Cpebl

528

TexHuueckue yCTpOICTBa: MY3bIKaJIbHBIE UHCTPYMEHTHI,
yIbTPa3ByKOBas JMArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBY-neup

53

OIITUKA

5.3.1

[IpsimonuHelHOE pacmpocTpaHEHHWE CBeTa B OJHOPOIHON cpele.
JIyd cBeTa

532

OtpaxkxeHne cBeTa. 3aKOHbl OTpaxkeHus cBera. [loctpoenue
U300pKCHHH B INIOCKOM 3epKaJie

533

[Ipenomienne cBera. 3aKOHbI TpETOMIICHHS CBeTa. AOCOMIOTHBIN
[I0Ka3aTelb [PEIOMIICHHUS

534

Ilormoe BHyTpeHHee oTpaxkeHue. [IpenenpHbld  Yyroia  MOJHOIO
BHYTPEHHET0 OTPaXKEHHUS

535

Jucnepcus ceera. CiioxkHbIN cocTaB Oenoro cera. LBeT

53.6

CoOuparomue u pacceuBaronme JMH3bl. ToHkas nuH3a. DokycHOe
paccTosiHME W ONTHYECKas CHJa TOHKOW JUH3bL. IlocTpoeHue
M300paKCHUI B COOMPAMOIINX U PAacCEMBAOIMMUX JIMH3aX. Dopmyra
TOHKOW JINH3bL. Y BEJIMYEHHE, ITABAEMOE JINH30M

53.7

IIpenens TpUMEHUMOCTH T€OMETPHUYECKON ONTHKHU

53.8

WNurepdepenuuss  cBera. KorepeHTHble  HMCTOYHUKU. Y CIIOBUS
HaOJIOIEHUST MAaKCUMyMOB M MHUHHMYMOB B HHTEp()EpPEHINOHHOM
KapTHUHE OT JIByX CHMH(]a3HbIX KOT€PEHTHBIX HCTOYHUKOB

539

Hudpakuus ceera. Judpakiuonnas pemérka. Y caoBue HaOIOACHUS
TJIaBHBIX MAKCHUMYMOB IIPU MMAACHUH MOHOXPOMATHUYCCKOI'0O CB€TAa Ha
JTUGPAKIIMOHHYIO PEHIETKY

5.3.10

[Tonsgpusanus cBera

5.3.11

TexHuueckue yCTpOiicTBa: OYKH, mynma, doroanmapar,
MPOCKIIMOHHBIN armapaTt, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAS OTITHKA,
T paKIIMOHHAs PeIETKA, MOISIPOU

53.12

[lpaktuyeckue paOoThl. l3MmepeHue TmOKazarensi MPEITOMIICHUS.
UccnenoBanue CcBOMCTB wu300pakeHnid B JsmH3aXx. HaOmronenue
JIMCIIEPCHUU CBETA

RJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHuLbl NPUMEHUMOCTH KJacCU4Yeckol MexaHuku. IlocTynmarel
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa
B BaKyyMe, IPUHIIMIT OTHOCUTEILHOCTH DUHINTEHHA




OTHOCHUTEIBHOCTh OIHOBPCMCHHOCTH. BaMe[[JIeHI/Ie BpEMCHU H

6.2 COKpAII[EHUE JITTHHbI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3pb Macchl C SHEpPrueil W HMIIYJIbCOM CBOOOJTHONM YaCTHUIIBL.
) DHeprus MoKosi cBOOOIHOM YaCTHIIBI
7 KBAHTOBASA ®U3UKA
DJIEMEHTbI KBAHTOBOM OIITUKU
71.1 ®oronsl. Popmyna Ilnanka cBsizu sHeprun (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMITyIbe GOTOHA
710 OtkperTre u uccinepoBanue Gorodpdexra. Ombirer A.I'. CTonerosa.
3akonbl poTodddekra
7.1 713 VYpaBHenune OitHmTeiHa 11 doTtodddekra. «KpacHas rpaHuIa»
o dboTtoadpdexra
7.1.4 Hasnenue ceera. Onpithl [1.H. Jlebenera
7.1.5 XHUMHUYECKOE JIEHCTBUE CBETA
716 TexHuueckue ycTpoiicTBa: (poT037aeMEHT, (OTOAATUUK, COIHEUHAs
Oarapesi, CBETOAMO/T
CTPOEHHME ATOMA
791 Mopnens aroma Tomcona. OnbiThl Pezepdopaa mo rccneaoBaHuio
cTpoenus aroma. [InmanerapHas Mojenb aroma
[Hoctynars! bopa. U3nyuenue u norsiouieHrue GOTOHOB MPU MEPEXO0/IE
7.2.2 aToMa C OJJTHOTO YPOBHS SHEpruu Ha Ipyroi. Buasl cnexktpos. CriekTp
YpOBHEH 2HEPTUH aTOMa BOAOPOa
7.2 793 BousinoBeie cBoiicTBa wactuil. Bosubl ne bpoia. KopmyckyisipHo-
o BOJIHOBOH nyanu3M. Judpakius 3JeKTPOHOB Ha KPUCTAIIAX
794 CrnoHTaHHOE U BBIHYXKJEHHOE M3JIy4e€HHE. Y CTPONCTBO M IPUHIIUII
o paboTHI J1azepa
795 TexHuueckue ychpoﬁCTBa: CHEKTPAJIbHBIM aHanu3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBbII KOMIIbIOTEP
7.2.6 [TpakTudeckue padoTel. HabmoieHne TMHEHYaToro CreKTpa
ATOMHOE A1PO
7.3.1 MeTto/1b1 HaONIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL
OtkpeiTue paanoaktuBHOCTH. OmnbiThl Pesepdopaa mo omnpeneneHuto
7.3.2 cocTaBa paJroakTUBHOTrO n3nydenus. CBoicTBa anbda-, 6era-, ramma-
u3Iy4yeHus. BivsHue pairnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI
OtkpeiTHe 1poTOHAa U HeWTpoHa. HykinoHHas wozjens sjapa
7.3.3 ['eiizenOepra — lBanenko. 3apsa saapa. MaccoBoe 4YHCIO spa.
7.3 H3otoms!
734 Anbda-pacnaa. DIEeKTpOHHBINA U TIO3UTPOHHBIN Oera-pacman. ['amma-
u3nydeHue. 3aKOH paJIMOaKTUBHOTO pacrajia
735 DHeprus CBsi3W HYKJIOHOB B sijpe. Snepubie cuibl. JledekT maccwl
a1pa
7.3.6 Snepuble peakiuu. JleneHne u CUHTE3 siiep
737 Snepupiii  peaktop. Tepmosinepubiii  cuHTe3. [IpoOiembl

MEPCICKTUBBL ﬂ[[@pHOfI SHCPICTUKMU. OKOJIOTUYECKHE  aCICKTHI




AJIEPHON SHEPrEeTUKH

7.3.8

DneMeHTapHble yacTulibl. OTKphITHE MO3UTpOoHA. DyHIaMEHTAIbHbIE
B3aUMOJIENCTBUS

7.3.9

TexHuueckue ycTpoWCTBa: MO3MMETP, Kamepa BuWibcoHa, siIEpHBIM
peakTop, aToMHas bomba

7.3.10

[IpakTuyeckue pabotel. MccnenoBanue TpEeKoB 4acTHIl (TI0 TOTOBBIM
¢dororpadusim)

SJIEMEHTBI ACTPOPU3NKU

8.1

Bun 3B&3gnoro Heba. Co3Be3nusi, spKkue 3BE3MBI, IUIAHETHI, HX
BHIMMOE JIBIKEHHE

8.2

Conneunas cucrema. [lnaners! 3emHol rpynnel. [InaneTsl-ruranTsl u
UX CIYTHUKH, KapjiukoBble IulaHeTbl. Mainbie Tena CosiHedHOU
CUCTEMBI

8.3

Connue, dpotochepa u atmocdepa. ConHeyHast aKTUBHOCTh

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/bl, UX OCHOBHBIE XAPAKTEPUCTUKH: Macca, CBETUMOCTb, PaJHyC,
TEMIIepaTypa, UX B3aUMOCBS3b. JlMarpamMma «CHEKTPaJIbHBIA KJIace —
CBETUMOCTb». 3BE3/bl TJIaBHOM IIOCIEIOBATENBHOCTU. 3aBHCUMOCTb
«Macca — CBETUMOCTbY JUIs 3BE3/1 [TIABHOM ITOCIIE0BATEIbHOCTH

8.6

Buyrtpennee crpoenue 3BE3a. COBpeMEHHBIE MPEICTABICHUS O
MIPOUCXOXKICHUH M 3Boory CoJtHITa U 3BE3/1. DTanbl )KU3HH 3BE3]T

8.7

Mneunsnii Ilyte — Hama Ianaktuka. CnupainbHas CTpyKTypa
lamakTuku, pacnpenenenue 3BE3xa, raza U neud. [lonmoxenue u
newkenue Cosnuna B [amaktuke. Ilnmockas u cdepudeckas
noacucTemsl [ ajlakTuku

8.8

Tunbl ranakTuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ObIPHI B A1pax
rajaKkTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xab60ma. PazGeranue
ranaktuk. Bo3pact u paguyc Beenennoid, Teopust bonbiioro B3pbiBa.
Mogenp «ropsauei Beenennoi». PennkroBoe u3inydeHue

8.10

MacmrabHas ctpykrypa Bcenennoit. Meraranaktuka. Hepeménusie
po0JIeMbl aCTPOHOMHH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» ®usuka. 10 knacc. Mskuies I'.4., ByxosueB b.b., Corckuit H.H.; mox
penakiueii [TapdpentreBoit H.A. AxumonepHoe o61miecTBo «M3narenbcTBo
«IIpocsemieHue»

» ®usuka. 11 knacc. Msxumes I'.5., byxoBues b.b., Yapyrua B.M.; oz
penaknueii [TapdentoeBoit H.A. AkmmonepHoe o01mecTBo «M3marenscTBo
«IIpocsemienne»

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

HNHupopmaninoHHO-METOAUYECKOE TUCEMO 00 0COOEHHOCTSIX MPENoIaBaHus
yaebHoro npeameta «Pusnka» B 2025/2026 yuedbnom roay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

Meroanueckre peKOMEH IalUU 10 CO3AaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOT0 Mpoduiieil U KJIaCCOB C YIIIyOJICHHBIM N3YyYECHUEM
MaTeMaTuKH, PU3HKH, XUMUH, OMOJIOTHH B 00I1e00pa30BaTeIbHBIX
OpraHU3aNMIX C UCIIOJIb30BAaHUEM HH(MPACTPYKTYPHI, CO3ITAHHON B paMKax
HanuoHanbHOro npoekra «Oopaszoanue» (KBantopuymsl, [T-ky0Osl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

Meronnueckue pexkoMeHpanuu. Opranuzanys B3aumozaencteus “llkomna — By3
— npennpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v_p 2025.pdf

Meroanueckue peKOMEH IalUU 110 U3y4eHHIO TeMbI «[1oCTOSTHHBIN
AIIEKTPUUECKUI TOK» B IIKOJILHOM Kypce pusuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p_e t.pdf

YyebHo-MeTonnueckoe 00ecrneueHre MpoIecCcoB MPEnoaaBaHus XUMUH,
ouosoruu, GU3NKK HA YPOBHAX OCHOBHOI'O OOIIETO U CPEHETO 00IIEero
00pa3oBaHMsl C BKIIOYEHUEM JOMOTHUTEIBHOIO HHKEHEPHOTO KOMIIOHEHTA

(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

KonrtekcTHbie 3anaun. 3aianus kK yueoOHoMy Kypcy «Duzukay (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika

BUBJIMOTEKA IOK https://Mouypoku.pd/
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