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HOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpOBHE CpPETHETO OOIIEeTro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMMmsbl, npeactaBieHHbIX B OI'OC
COQO, a Takxke c¢ yuérom denepaibHOH pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUUA TIpernojiaBaHusl yuyeOHoro mnpeamera «Pusmka» B 00pa3oBaTeIbHBIX
Opra’u3anusax Poccuniickon denepanun, peaIn3yronmx OCHOBHBIE
o0Opa3oBaTeNbHbIE MPOTPAMMBI.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mipu
oOyuennu ux ¢usnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIBHOCTHOTO
noaxonaa. Ilporpamma mo ¢usmke coorBercTByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTh peaU3aIUU MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAy4YHbIMU Y4Ye€OHbIMU mNpeaMeramu. B Hel
OTIPEICTISAIOTCS OCHOBHBIE IIETM M3ydeHUs (U3MKH Ha ypOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma no pu3uke BKIIOYALT:

o IJITAHUPYEMBIC PEe3yIbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TTPEIMETHBIEC PE3yIbTATHI MO ro/1aM 00yUeHUS;

o coziepKaHue yueOHoro npeaMera «du3nka» 1mo rojgaM oOydeHusl.

®du3rka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOJIBI, BHICTYyMAas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoiieM mupe. LLkonpHBI Kype HU3UKH — CHCTEMOOOPa3yOIni
JUTSL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
MOJIYYEHHUsS] HOBBIX MATEPHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa 00ydYaromuxcs, B (popMupoBaHUE yMEHUN MNPUMEHSTh HAyYHBIN
METO/1 TO3HAHMSI IPU BBITTOJIHEHUH UMM YYEOHBIX HCCIIETOBAHUN.

B ocHOBy Kkypca ¢u3ukm I YpOBHS CpEIHEro o0Omero oOpa3oBaHUs
NOJIOXKEH pAN UACH, KOTOpblE MOXHO paccMaTpHBaTh KakK MPUHLMIBI €ro
IOCTPOECHUS.



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:

e popMupoBaHuE WHTEpEcCa M CTPEMIICHHA OOYYarOMMXCS K Hay4dHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX MHTEJUIEKTYalbHBIX M TBOPYECKHUX
COCOOHOCTEN;

e Pa3BUTHE TPEIACTABICHUN O HAYYHOM METO/E MO3HAHUS W (HOpMHpOBAHHE
MCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SBICHUSM;

o popmMHEpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjIbTaTa M3YYCHHs] OCHOB
CTpOECHUS MaTepuH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e popMHupoBaHUME YMEHHUHA OOBACHATH SIBICHHUA C  MCIOJIb30BAaHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX I0Ka3aTEIbCTB;

e popMHupoBaHUE TPEACTABICHUNA O ponu (PU3UKUA JUISI 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 IPUOOPETEHNE CUCTEMBI 3HAaHUM 00 00X (PU3UUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PH3UKY M SJIEMEHTHI aCTPOPHU3UKY;

e popMUpOBaHUE YMEHUW TNPUMEHITH TEOPETHUECKHE 3HAHUS IS
OOBsACHEHHS] (PU3NYECKHX SBJICHUA B TIPUPOJAE M IS TPUHITHUS
IIPAKTUYECKUX PEIICHUM B IOBCEAHEBHON KU3HU;

¢ OCBOCHHE CIIOCOOOB peHIeHUs] pa3du4HbIX 3aJady C SBHO 3a/JlaHHOMU
(du3nueckoil MOAENbI0, 3aJad, MOAPAa3yMEBAOIIUX CAMOCTOSATEIBLHOE
co3anue (PU3NUECKON MOJENH, aIeKBaTHOM yCIOBUAM 3a]auu;

e IOHMMaHWE (PUBNYECKUX OCHOB W TMPHUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeay;

* OBJIAJICHUE METOAAMHU CaMOCTOSITEJIbBHOIO IUIAHUPOBAHUS M MPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEpIpeTanud UHGOpMaIuy,
ONpEIEIEHUS JOCTOBEPHOCTH ITOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM ISl Pa3BUTUSL YMEHUH MNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

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

[Ipennaraemerii B mporpamMme mo (QU3MKE TMEpeueHb Ja0opaTOpHBIX U
PAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€laeT BbIOOP
MpOBENCHUs J1A0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAMBUAYaJIbHBIX
0COOEHHOCTEHN 00yUYarOIIMXCA.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 TO3HAHUSA

®usuka — Hayka o mnpupone. HayyHble METOABI NO3HAHUSA OKPY>KAIOLIETO
Mupa. Posb DJKCliepuMeHTa M TEOpUM B IIPOLIECCE IO3HAHUS IPUPOBL.
DKCTEpUMEHT B (PU3HUKE.

MopnenupoBanue (U3MUECKUX SIBJICHUA M mpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbl U TEOPUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMI COOTBETCTBUA.

Ponp u mecro ¢uzuku B (GOpMHUPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele U UU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexanangeckoe aBMKeHHE. OTHOCHTEIBLHOCTh MEXaHHYECKOrO JIBHIKCHHSL.
Cucrema otcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpemHsIsEI CKOPOCTb, MTHOBEHHAas CKOPOCTh) H
YCKOPEHUE MaTepuaibHOM TOUYKH, UX MPOEKIHMU HA OCHU CUCTEMbl KOOpPJUHAT.
CoxeHue nmepeMeneHn U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsAMOJIMHEWHOe nBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpDJIMHAT, CKOPOCTH, YCKOPEHHSA, NyTH U IEepEeMEIICHUS
MaTepUaibHOM TOYKU OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHE CBOOOTHOTO TTaICHUS.

KpuBonuneitHoe  aBmkeHue. [IBMKEHHME  MaTepHaJbHOM TOYKH 1O
OKPYKHOCTH C IMOCTOSIHHOM MO MOJYJIFO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JTUHEIHAS
ckopocTs. [leproa u yactora obpamieHus. L{leHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHUE: CIUIO0METD,
JBI>KCHUE CHAPSIOB, IICMTHBIC U PEMEHHBIC TIepeavuu.

Jlemoncmpayuu

Mojienb cucTeMbl OTCYETA, WIUIIOCTpAlds KMHEMATHYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXaHHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue nBwkeHWs Tena, OPOIICHHOTO IO yIJIOM K TOPHU30HTY M
TOPU30HTAJIBHO.



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.

Paznen 3. MoJsieky/sipHast Gu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBwkenue. duddysus. Xapaktep HIBHKEHUS U
B3aUMOJCHUCTBUSA 4YacTUI[ BeElIeCTBA. MOJAENM CTPOCHUS Ta30B, XUJIKOCTEU H
TBEPJIBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pasMepsl MoJieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana Temmneparyp
Llenbcus.



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.

Pazgea 4. JaekTpoanHamuka
Tema 1. Inekmpocmamuka
OJNeKTpu3alMs Tell. OJEKTpUYECKUuM 3apsia. /JlBa BuAa DIEKTPUYECKUX
3apanoB. [IpOBOTHHKM, DUANEKTPUKU M ITONYNPOBOJHUKH. 3aKOH COXPAHEHUS
IIEKTPUYECKOT0 3apsia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 31eKTpUUecKuil 3aps.
Onekrpudeckoe mone. Hanpspok€HHOCTe  dnmekTpuueckoro moisa.  [Ipunnun



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 KUIACC

Paznen 4. JieKkTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aMmMomenCcTBHE  IMOCTOSHHBIX ~ MarHuTOB.
MaruutHoe mnone. Bektop MarHuTHOW WHAYKIMH. [lpuHIuMn cynepnosunnu
MAarHuTHBIX TOJed. JIMHMM MarHuTHOM MHAYKUMU. KapThHAa JWHWNA MAarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarsutHOE 1IOJIE TPOBOJHMKA € TOKOM. KapThHa JMHMI WHIYyKUWN
MAarHuTHOTO TOJI JUIMHHOTO IPSMOrO0 NPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre nNpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOZyJIb U HAlIPABJICHHE.

Cuna Jlopenua, €€ MOoaysb U HalIpaBJICHUE. [[BHKEHHE 3apsHKEHHONW YaCTHULbI
B OJIHOPOJTHOM MarHuTHOM 1ose. Pabota cwier Jlopenra.

SIBeHne DJIEKTpOMArHMTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHUTHOM
UHOAYKOUU. OJEKTPOABMKYLIAs CHUjJa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu Papajes.

BuxpeBoe anexTpuueckoe moiie. OJIEKTPOABMKYINAs CHJIA HWHAYKIUU B
IIPOBOJHUKE, JIBMKYILIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenua.

MHOyKTUBHOCTE.  SIBIIGHME CAMOMHIYKLIHH. OJIEKTPOABMXKYINAs CHJIA
CaMOMHAYKIIUH.

DHEPrusi MAarHUTHOTO IO KATYIIKHU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHUL, UHIYKIIMOHHAS [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

M3y4yeHue MarHuTHOTO IOJIS KaTyIIKH C TOKOM.

HccnenoBanue IeHCTBHSI IOCTOSIHHOTO MarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKLIHH.

Paspnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebatenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHHUS.
["apmonnueckue xonebanus. Ilepuosa, wactota, ammumryaa U Qaza KoJeOaHHIA.
[Ipy>XMHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPaBHEHUE TapMOHUYECKHUX
konebanuil. [IpeBpalieHue 3Heprun Npu rapMOHNYECKUX KOJIEOaHUSX.

Konebatenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJICOaHUS B
UJCATILHOM KOJIeOAaTeIbHOM KOHTYpe. AHAJOTUS MEXJIy MEXaHMYECKUMH U
AIIEKTPOMAarHuTHeIMU KoJjiebanusiMu. Dopmyna TomcoHa. 3akoH CcoOXpaHEHUs
SHEPIUy B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYPE.

[TpencraBieHue o 3aTyxaroux KojeOaHUsX. BrIHYXI€HHbIE MEXaHUUECKHE
KoseOanus. Pezonanc. BoiHy Xk 1€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMsL.

[lepemennbii TOK. CHHYCOMJAIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCWCTBYIOIIEE 3HAYEHHE CHUJIbl TOKa U
HaIPSKECHHUSL.

Tpanchopmarop. IlponsBoacTso, nepegadya U MOTpeOICHUE AIEKTPUUECKON
DHEPIrUU. DKOJOTHYECKHE PUCKHU NPU IIPOU3BOACTBE 3JIEKTpodHEeprun. Kynbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHu4yeckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKHUN
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, JIMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJIeOaTeNbHOM cHUCTEMBbl (IPYXUHHBIA WIH
MaTEeMaTUYECKU MASTHHK).



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.

Pa3zges 6. OcHOBBI cIeUAJIBLHONM TEOPUH OTHOCHUTEIbHOCTH

I'panunel  IPpUMEHMMOCTH  Kiaccuyeckod — MexaHuku.  [locrynatel
CIIELIMAIBHOW TEOPUU OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETA B BaAKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILITEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBL.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTHUS
MTOKOS.

Paznen 7. KBanToBasi gpusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. ®opmyna [InaHka cBs3u 3Heprur GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

Otkpritre u uccienoBanre Gorodddexra. Onwitel A. I'. CToseroBa. 3aKOHBI
dororddekra. YpaBHenue DiHIITENHHA g Poroaddekra. «KpacHas rpaHuma»
dboToaddexra.

JlaBrenne cBera. OnbiThl 1. H. JIeOenena.

XHUMUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MpUMEHEHHue: (HOTODIIEMEHT,
¢doronatuuk, coaHeuHas OaTtapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPdeKTa.

Ceeroguon.

Conneunast OaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuio o -4acTHII.
[Inanerapnas wmoxpens aroma. Iloctymatel bopa. M3nydeHne u noriioneHue
(OTOHOB TpU TEpexoAe aToMa C OJHOIO YPOBHS SHEPrUM Ha JApyro. Buabl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/A.

BonHoBble cBolicTBa yacTull. Bonnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
Ty allu3M.

CIHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHU4ecKue yCTpPOWCTBA M IPAKTUYECKOE INPUMEHEHME: CIIEKTPAJIBbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIBIOTED.



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).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIHKH

Otansl pa3BUTHS acTpoHOMUU. [IpuKknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUM.

Bun 3Bé3nHoro HeGa. Co3Be3nus, ApKHUE 3BE3bI, IUIAHETHI, UX BHUJIUMOE
JBUYKEHUE.

Conneynas cucrema.

Comune. ConHeuHast akTHMBHOCTh. McTtounuk sHeprun ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. [lnarpamMma «CHEKTpalbHBIM KIIAcC —
CBETUMOCTBbY». 3BE31bl TIJIaBHOM IIOCJIEIOBATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTbY» JJIA 3BE3J TJIABHOM IOCJIENI0BATENLHOCTH. BHyTpeHHee 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.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nka» HAa YpPOBHE CPEIHEro OOIIEro
oOpazoBanusi (0a30BbIN YPOBEHB) JIOJDKHO OOECMEUYUTH JTOCTHKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUS y4eOHOro npeaMera « Ou3uKa» AOJKHbI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCA
chopMUpPOBAaHHOW BHYTPECHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIlMl, TIO3UTHBHBIX BHYTPEHHHX  yOCXKJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCUMCKOro OOIlECTBa, PacIIMpPeHUE >KU3HEHHOTO
OTBITA U OMbBITA JEATEILHOCTH B MPOIECCE peaIM3allii OCHOBHBIX HAMpaBICHUN
BOCIIUTATEJILHOM JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;

NPUHATHE  TPAJULIHMOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JICSTEJIBHOCTh B MHTEpPECAX TIPa)KJTaHCKOIO
00IecTBa, yuacTBOBaTh B CAMOYITPABICHUHN B 00pa30BaTeILHON OpraHU3aIliy;

YMEHHE B3aMMO/ICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIIUSAMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUNUCKOMN TPAXKIAHCKON UJICHTUYHOCTH, TaTPUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JEATEIIbHOCTH YYEHOTO;

OCO3HAaHME JINYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIIOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) TPy10BOI0 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.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeicTByuA:
CaMOCTOSITEJIbHO  (popMynupoBaTp W aKTyaIM3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU JCATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTHIKCHMS,
BBISIBISITh  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMaTPHUBAECMBIX
(bUBUYECKUX SBICHUSX;
paspabaTeiBaTh IJIAH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a WMCIOIIMXCS
MAaTEPUAIBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH MOCJICICTBUI JESITEIIbHOCTH;
KOOPJAMHUPOBaTh M  BBHINIOJHATH pabOTy B YCIOBUSIX  PEAbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCcKue 1eMCTBHA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU TOHATHUSIMU W METOJAAMU
(u3HYECKON 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 IPEIMETHBIX 00IacTel;

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.

KoMMmyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUSA:
OCYIIECTBIISATh OOIIEHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKM  KOH(JMKTHBIX CHUTyallud M cMsr4arhb
KOH(JIUKTBL;



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.

PeryJsiTHBHBIE YHUBEPCAJbHbIE YUeOHbIE AeiicTBUS
Camoopranusamnus:

CaMOCTOSITEIIFHO OCYIIIECTBIISATh MO3HABATEIBHYIO JCSATCILHOCTh B 00JacTH
(UMK W aCTPOHOMHH, BBISBJIATH MPOOJEMBI, CTaBUTh H (OPMYIHUPOBATH
COOCTBCHHEBIC 3a/1a9H;

CaMOCTOSITEIILHO COCTAaBJIATh IUTAH PEIICHHS PACYETHBIX M Ka4eCTBEHHBIX
3aJ1a4, IJIaH BBIMIOJTHCHUS MPAKTUICCKOW paObOThI ¢ YIETOM UMEIOIITNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIIOUTEHH;

JaBaTh OIICHKY HOBBIM CHTYAI[UsIM;

pacIIupsATh paMKH y4eOHOTO MPEeJMETa Ha OCHOBE JIMYHBIX MTPEAMIOYTCHUM;

JieNlaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH MTPHUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIMKA B 00IacTU
(U3KKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BATEIIBHBIN M KYJIbTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

JlaBaTh OIIGHKY HOBBIM CHUTYyaIlMsIM, BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISM;

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedIeKCHM KaK  OCO3HAHHS
COBEpIIaCMBIX JICHCTBUH M MBICIIUTEIBHBIX IPOIECCOB, HMX pPE3yJbTaTOB H
OCHOBAHUM;

UCTIONb30BaTh MPHUEMBI PEQIICKCHH VISl OIICHKH CHUTYaIluH, BHIOOpa BEPHOTO
pEIICHNUS;



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.

HPEJIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenus B 10 kiacce mpeaMeTHBIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE IOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y O0YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU HU
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBAaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3MYECKUX MOJIEICH:
MaTepuaigbHas TOYKa, HHEPIHAIbHAA CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUHM CTPOCHHMS 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
KosmnuecTBo yacoB DJIeKTPOHHBIE
HanmMeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/m P Kontpoabusl | IIpakTHyecku (upp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbl
pecypcsl
Pazngen 1. PUSUKA U METObI HAYYHOI'O ITIO3HAHUA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' g i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubnnorexa [JOK
2.1 K
HHeMaTiia > https://m.edsoo.ru/7f41bf72
bubnnoreka [JOK
2.2 Hunanika ! https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
23 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.rw/7f41bf72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBBT TCPMOAHHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUS BELIECTBA. 5 bubnuoreka [IOK

@da30BbIE IEPEXOBI

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



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

Hroro no pazneny 24
Pasznen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
4.1 DIICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIM 3neKTpUYecKuid TOK. TOKU B bubmmoreka [JOK
4.2 12
Pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/ P KonTtpoibH IIpakTHyeck (mupp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
ble paboThI ue padboTbl
pecypcsl
Paszpnen 1. JIEKTPOAUHAMUKA
11 MarnuTHO€ nojue. DIeKTPOMAarHUuTHas 1 1 3 bubnmoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHudecKue 1 3MeKTPOMArHUTHBIE 9 1 bubmmoreka [JOK
' KoJieOaHust https://m.edsoo.ru/7f41¢97¢c
29 MexaHu4eCKHE U JIEKTPOMArHuTHbHIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubnuorexa [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CIELIMATIBHON TEOpUU 4 | bu6mmotreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJeMeHThl KBAHTOBOM OITHUKHU 6 ngi;;fg;gisfmcgk
4.2 Crtpoenue atoma 4 bu6mmoreka [IOK



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

https://m.edsoo.ru/7f41¢c97¢

4.3

ATOMHOE SApO

bubnnoreka [JOK
https://m.edsoo.ru/7f41¢c97¢

Hroro no pasacity

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEHTHI aCTPOHOMUU U acTPODU3UKU 7 bubamorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasaeny 7
Pasznen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o061maroiiee MOBTOpPEHUE 4 Eﬁj;;fg;ggﬁ £41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hdara uudgpoBbie
Kourpoasnsie | IlpakTnyeckue
n/n | Tema ypoka Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoTsbI padoTsbl
pecypchl

1 ®usuka 1 no3Hanue mupa. Yro 1 bubnmnorexa [JOK
TaKOe MEXaHUKa https://m.edsoo.ru/ff0c32e2
JIBUKEHUE TOUKH Tena.

[TonoxxeHne B mIpOCTPAHCTBE.

) CriocoOsl onucaHus 1 bubanoreka IIOK
nemwxkenna. Cucrema https://m.edsoo.ru/ff0c33e6
oTCUeTa.

[lepemernienne
CKOpoCTh PaBHOMEPHOTO
MIPSAMOJIMHEMHOTO

3 JNBUKCHUSA. Y paBHEHUE 1 bubnnorexa [JOK
PaBHOMEPHOI'O https://m.edsoo.ru/ff0c3508
MPSMOJIMHEIHOT O
JIBHYKEHUS TOUKH.

4 MrHoBeHHasi CKOPOCTb. | bubanorexa [IOK
Ciio)eHne CKOpoCTeH. https://m.edsoo.ru/ff0c3620

s Yckopenue. JIBuxxeHue ¢ | Bubmorexa [IOK
MOCTOSHHDIM YCKOPCHHCM. https://m.edsoo.ru/ff0c372e
Enununa yckopenusi.

; CkopocTh IpH JBUKEHUH C | Bu6muorexa [JOK
TOCTOAHHBIM yCKOPCHHEM. https://m.edsoo.ru/ff0c39cc
YpaBHeHue

7 PaBHOMEpHOE NBHXKEHME TOUKH 1 bubnuorexa [JOK

IO OKPY>KHOCTH.

https://m.edsoo.ru/ff0c3ada



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

MaTepI/IaJ'IBHaH TOYKa.

bu6mmoreka [{OK

OKPY>KHOCTH T10J
JEHUCTBUEM CHJI YIIPYTOCTH U

8 Hepseiid saxon Hpiotoma. https://m.edsoo.ru/ff0c3be8
Cuua.

9 Bropoii 3akon Hetotona. Macca. bubnnorexa [JOK

https://m.edsoo.ru/ff0c3be8
Tpernii 3akoH HbroTOHA.

10 EQuHUIBI Macchl W CHIIBL bubnmnorexa [JOK
[TonsTue 0 cucTreme https://m.edsoo.ru/ff0c3bed
€IMHUIL.

Cuuibl B ipupope. Cuibl Bu6moreka [IOK

11 BCEMHUPHOTO TATOTCHUSL. 3aKOH hits://m.cdsoo.rw/ f0c3d00
BCEMUPHOTO TATOTEHUS
[lepBas kocmuueckast Bu6mmorexa LIOK

12 ckopocTbh. CHiia TSKECTH U hitps://m.cdsoo.rw/fl0c3el 8
Bec. HeBecomMoCTb. T ]
Hedopmarus v CHIIBI Bu6muorexa LIOK

13 YUpYrocTH. 3aKou https://m.edsoo.ru/ff0c3f76
I'yka.

Cunbl Tpenus. Cuibl TpeHUS

MEXy COMPUKACAIOIIIMUCS

MOBEPXHOCTSAMU TBEPJIbIX TEIL.

Cunpl cOnpoOTUBIIEHUS TPU

JBUKEHUH TBEP/BIX TN B Bu6anorexa LIOK

14 AUAKOCTAX | Ta3aX. https://m.edsoo.ru/ff0c41a6
®OpoHTaIBHAS
naboparopHas pabora
«3yuenue
JBUKCHHSI TEJIA TIPU
JCHCTBUY CUJIBI TPEHUSDY
Jlaboparopnas padota Ne 1

15 «M3ydeHune NBUKCHHUS Telia 110 bu6mmoreka [IOK

https://m.edsoo.ru/ff0c43d6



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

TAKECCTU)

16

Nmnynsc MmaTepuanbHOU
Touku. Jpyras ¢popmynupoBka
BTOpOTo 3akoHa HproToHA.
3aKOH COXpaHEHMsI UMITYJIbCa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

®poHTanpHas JadbopaTopHas
pabora

«UccnenoBanue

yIPYroro 1 HEympyroro
CTOJIKHOBEHUS TEID).
PeakTuBHOE IBIKEHUE.
Ycnexu B OCBOEHHH
KOCMHUYECKOT0
MIPOCTPAHCTBA.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

Pabora criisl. MOIIHOCTE.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c¢

19

Oueprusi. Kunernueckas
SHEPTHsI M €€ U3MEHEHUE.

20

Pabota cuibl TshxecTH.
Pabota cuinbl ynpyrocru.
[ToTeHumanpHas SHEPIHUsL.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

3aKOH COXpaHEHMS YHEPIUU B
MeXaHuKe. Y MEHBIIICHHE
MEXaHUYECKOU SHEPTUu
CHCTEMBI TTO]T

JIEWCTBUEM CHJI TPEHHSI.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Jlaboparopnas pabota Ne2
«V3ydeHune 3aKk0Ha COXpaHCHHS
MEXaHUYECKON IHEPTUM.

23

PaBnoBecue ten. [leproe
YCJIOBHE PaBHOBECHS
TBEPJOTO Tea.



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

MowmeHnT cuisl. Bropoe ycnoBue

24
paBHOBECHSI TBEPJIOTO TEa.

)5 KonTponbHast pabota Ne 1 bubnuoreka [JOK
«MexaHuka» https://m.edsoo.ru/ff0c4fde
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO- KHHETUYECKON Bu6moreka LIOK

2

6 TeOpHH. PasMEpELI MOICKYII. https://m.edsoo.ru/ff0cS511e
Macca monekyn. KonuuectBo
BEILIECTBA

27 BbpoynoBckoe aBuxenue. Cuibl
B3aUMOJEICTBUS MOJIEKYIL.

8 Crpoenue ra3000pa3HbIX,

KUJKUX U TBEPIBIX TEJL.

N neansHbIl Ta3 B

MOJIEKYJISIPHO-

KUHETUYECKOI TEOpUH. Bu6morexa [IOK

29
OcHoBHOE ypaBHCHHE https://m.edsoo.ru/ff0c570e
MOJIEKYJISIPHO-

KMHETUYECKON TEOpUU
ra3oB

30 Temnepatypa. TernoBoe bubanorexa [IOK
paBHOBECHE. https://m.edsoo.ru/ff0c5952

31 N3mepenne ckopocTeit MOJIEKYJT bubnnorexa [JOK
rasa https://m.edsoo.ru/ff0c5¢c36

17 YpaBHEHHE COCTOAHUSA bubnmnorexa [JOK
HJICabHOrO rasa. https://m.edsoo.ru/ff0c5c36

13 I"'a30BBIC 3aKOHEL. bu6mmoreka [{OK

https://m.edsoo.ru/ff0cSefc
Jlaboparopuas pabora Ne 3 Bu6miorexa [JOK
34 «OIbITHAs TIPOBEPKA 3aKOHA

T'eni-JIroccaka»

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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Hacpiennsiit nap.
3aBUCHUMOCTD JaBJICHUS

bubmuoreka [JOK

35
HAaCBILIEHHOTO 1apa OT https://m.edsoo.ru/ff0c600a
temneparypsl. Kunenue
BnaxxnocTs Bo3ayxa u ee
HU3MEpPEHHE.

36 JlaGopaTopHnas pabota
«M3MepeHne BIaxHOCTH
BO3J1yXa»

Crpoenue u cBoiicTBa

37 KPUCTATHICCKUX U
aMOp(HBIX TeI.

13 BryTtpenHss sHeprus. bub6nuoreka [IOK

https://m.edsoo.ru/ff0c6938

39 Pabora B TepMoiMHAMUKE. bub6nunoreka [IOK

https://m.edsoo.ru/ff0c6a50

40 KonnuecTBO TEIIOTHI. bubmuoreka [JOK

https://m.edsoo.ru/ff0c63b6
[TepBrlii 3ak0H
TEPMOJANHAMUKH.

41 [Ipumenenue nepBoro bubnuorexa [JOK
3aKOHA TEPMOJAUHAMUKHA https://m.edsoo.ru/ff0c64d8
K pa3JIMuHbIM
poLeccam.

47 HeoOpaTumocTs mporeccoB B bub6nuoreka [IOK
npupone. https://m.edsoo.ru/ff0c65f0
[TpuHIMIIBI AEACTBUS

43 TEIJIOBBIX JABHUraTelIcH. bu6mmorexa LIOK
KII/ TerutoBbIx https://m.edsoo.ru/ff0c6708
JIBUTaTENEH.

44 KontponsHas padora Ne 2 bu6nunoreka LIOK

«OCHOBBI TCPMOAUHAMUKH

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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DNEeKTpUUECKU 3apsi U

45 3JI€MEHTapHbIC YaCTHUIIbI. 3aKOH bubnuorexa [JOK
COXPaHEHUS JIEKTPUUECKOTO https://m.edsoo.ru/ff0c6bec
3apsja.

OCHOBHOH 3aKOH

46 3JIEKTPOCTATUKH - 3aKOH bubnmnorexa [JOK
Kynona. Enuanna https://m.edsoo.ru/ff0c6bce
3IEKTPUYECKOTO 3apsJia.

DNeKTpruYecKoe moJie.

47 Hanpsixkennoctb bubmuorexa [JOK
3NeKTprudecKoro nos. [punaimn https://m.edsoo.ru/ff0c6ces
CYNEPIIO3UIIH TOJIEH.

CuiioBbI€ JINHUH

48 JIEKTPUYECKOTO OJIA. bub6nuoreka [IOK
HanpsoxkenHocTs nois https://m.edsoo.ru/ff0c6df2
3apsOKEHHOTO 1I1apa.

49 [IpoBoHUKY B bubnuorexa [JOK
3JICKTPOCTATHYCCKOM IIO0JIC. https://m.edsoo.ru/ff0c6100

50 Jwsnexrpuin B bubmuoreka [JOK
HACKTPOCTATHHCCKOM TOIIC. https://m.edsoo.ru/ff0c7018
[Tonstpu3zanus TUIIEKTPUKOB.

IToTenumanpHas sHEpPIrust

3 3apsKEHHOIO TeJla B bubnmnorexa [JOK
OZTHOPOJIHOM https://m.edsoo.ru/ff0c7126
3IEKTPOCTATUYECKOM II0JIE.

52 i%iiilézigTquCKoro Bubmmorexa IOK

https://m.edsoo.ru/ff0c72c0
T10JIs1, Pa3HOCTh MOTEHLUAIIOB
CBs13b MEX/ly HAIPSHKEHHOCTBEO

53 3IIEKTPOCTATUYECKOTO HOJIS U
HaIpsKEHUEM.

54 DNeKTpOeMKOCTh. EArHUIIBI



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3JIEKTPOEMKOCTH.
Konpnencaropsl. DHeprus
3apsHDKEHHOr0 KOHJIEHCaTopa.

55

Kontponsnas padora Ne 3 o
Teme
«DJIEKTPOCTATUKAY.

56

DNEeKTPpUYECKH TOK. 3aKOH
Oma jy1st ygacTka IeTH.

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

DNEeKTPUYECKUE LICTIH.
[TocnenoBarenpHOE U
napajuieIbHOE COSIMHEHNE
MIPOBOJTHUKOB.

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

58

Jlaboparopnas padota Ne 4
«3yuenue
MOCIIE0BATEIHHOTO U
napajuieIbHOTO COSTUHECHNUS
MTPOBOJHHUKOBY.

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

PaboTa 1 MOITHOCTH
MIOCTOSTHHOTO TOKA.
JlaGopaTtopHnas pabora
«M3mepenune paboTsl 1
MOIITHOCTH
AIIEKTPHYECKOTO TOKA»

60

DNEKTPOABUKYIIIAs CUIIA.
3axon Oma JUIs TOJTHOMI
LIETIN.

61

KonTponbHas padora Ne 4
«3akou Oma
JUISL IOJTHOU LIETIN))

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

BELIECTB. DJIEKTPUUECKHUI TOK

B TIOJIYIIPOBOTHUKAX.
DnekTpuyeckas
IPOBOJIMMOCTh

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



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

MOJTYITPOBOJIHUKOB TPH
HaJM4YUH [PUMECeH
DIEeKTPpUYECKHI TOK uepes Bu6muorexa [[OK
63 KOHTAKT HOIYPOBOHIKOB ! https://m.edsoo.ru/ff0c84ae
p-, N-TUIOB.
IloxynpoBogHIKoB . Bu6mioreka [[OK
64 bIH IHOZL. https://m.edsoo.ru/ff0c86fc
Tpansucrop
DNEeKTPUYECKH TOK B Bu6morexa [[OK
65 KHIKOCTAX. ! https://m.edsoo.ru/ff0c88be
3aKOH 3JIEKTPOIU3a.
66 DNEeKTPUYECKHUM TOK B rasax. | bubnnorexa [JOK
https://m.edsoo.ru/ff0c8a8a
67 [IpomexxyTouHas aTTecTanus | bubnnorexa [IOK
https://m.edsoo.ru/ff0c8c56
68 p . | bu6mmoreka [IOK
C3CPBHbIN YPOK https://m.edsoo.ru/ff0c8f6c
HUroro 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbBIE
Ne Hdara nudposbie
Konrpoiabubie | IlpakTHyeckue
n/n | Tema ypoka Beero U3ydyeHHusi | oOpa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl

1 B3anMonencTBie TOKOB. 1 bu6mmoreka LIOK
MarunurtHoe 1osJe. https://m.edsoo.ru/ff0c9778
Bekxtop MarHuTHON MHIAYKIUU.

) JIMHUM MarHUTHOTO MOJISL. 1 bubmuoreka [IOK
Moaynbs BEKTOpa MarHUTHOU https://m.edsoo.ru/ff0c98fe
unaykuuu. Cuna Amnepa

3 Bxonnas koHTpoJIbHAs paboTa ! | bubnuoreka [{OK

https://m.edsoo.ru/ff0c98fe
MarauTHbIN TOTOK.

4 JlabopaTopnas padora Nel 1 1 bubamnorexa [JOK
«3MepeHrne MarHuTHOU https://m.edsoo.ru/ff0c9acO
WHIYKITUW»

5 MaruuTHoE 10JI€. 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0c9df4
SIBneHne 3neKTPOMarHUTHOM

6 MHAYKIUU. MarHuTHbli OTOK. 1
3aKOH AJIEKTPOMarHuTHOM
WHIYKIIUU

1| by ! | BuGmorera LIOK

N https://m.edsoo.ru/ff0calS50
3JEKTPOMArHUTHOW MHIYKLIUKY»

g CamouHayKIIHS. 1 bubnmorexa [JOK
NHAyKTHBHOCTS. https://m.edsoo.ru/ff0ca600

9 DHeprusi MarHuTHOTO TOJIS 1

TOKaA.



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

DNIeKTPOMArHuTHOE TOJIe

CBOOOIHBIE U BBIHYX/ICHHbBIE

bubmuorexa [JOK

10 MeXaHHYECKHE KOJIeOaHust https://m.edsoo.ru/ff0cab82
MaremaTHueckuii MasiTHUK. Bu6morexa [[OK

1 Aunamiika Konedare1bHOro https://m.edsoo.ru/ff0cad58
JIBUKCHUS. o ’

12 lNapmonnueckue konedaHusl. bubnuoreka [IOK
®a3a konebaHuit https://m.edsoo.ru/ff0caf06
JlaboparopHas pabota Ne
3 «Onpenenenne

13 yCKOpeHUsi CBOOOIHOTO
NaJeHUs IPU IIOMOIIU
MasiTHUKa

14 CBOOOIHBIE U BBIHYX/ICHHbBIE bu6mmoreka LIOK
3JICKTPOMArHUTHBIC KOJICOaHUSI. https://m.edsoo.ru/ff0cb&820
KonebaTtenbHblit KOHTYP.

15 IIpeBpanienye SHEPruu IpH bu6nuorexa LHOK
3IIEKTPOMATrHUTHBIX https://m.edsoo.ru/ff0cb9c4
KoJIeOaHuUs

16 [IpeBpaienue 3uepruu npu Bubmmoteka LJOK
TapMOHUYECKUX KOJeOaHHSIX. https://m.edsoo.ru/ff0cbb86

17 BoinyxaeHHbIe KoeOaHusl. Bbubmmoteka LJOK
Pesonanc. https://m.edsoo.ru/ff0cbd34
YpaBHEHMS, ONUCHIBAIOIIINE

18 IPOLIECCHI B
K0JIe0aTEIbHOM KOHTYpE
[Tepron cBOOOTHBIX BuGnorexa [[OK

19
HICKTPHHICCKIX https://m.edsoo.ru/ff0cc324
Kosie0aHuit

20 [IepeMeHHBII AIIEKTPUYECKUI

TOK



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

AKTHBHOE COIIPOTUBJICHHUC B

bubmuorexa [JOK

21
HetH https://m.edsoo.ru/ff0cca54
MEPEMEHHOTO TOKA

” DIIEKTPUUYECKHI pe30HAHC bubnmnorexa [JOK

https://m.edsoo.ru/ff0cccOc

73 Tpancdopmaropsr. [Tepenaua bubnmnorexa [JOK
JJIEKTPOSHEPTUU. https://m.edsoo.ru/ff0ccfe0

24 ['eHepupoBaHUE SIEKTPUUECKON
SHEpPTUHU.

)5 Pemrenue 3ana4 o teme bubnuoreka [{OK
«TpanchopmaTopbDy https://m.edsoo.ru/ff0cc6f8
KonTponbnas padora Ne 1 o

26 TeMe bubnuoreka [IOK
«MexaHn4yeckue u https://m.edsoo.ru/ff0cd350
AJIEKTPOMATHUTHBIE KOJICOaHUs»

BoaHoBbie siBiCHUS. Bu6muorexa [JOK

27
Pacnipoctpanenue https://m.edsoo.ru/ff0cd4e0
MEXaHUYECKUX BOJH.

Jlnnna BosHbl. CKOPOCTH BuGnorexa [TOK
2
8 | Bomm § https://m.edsoo.ru/f0cd 76
YpaBHeHUe Oerymieil BOJHBI.

29 Bonnsl B cpene. bubmmorexa [JOK

https://m.edsoo.ru/ff0cd67a

30 DJNIeKTpOMarHuTHasi BOJIHA. bubnmnorexa [JOK

https://m.edsoo.ru/ff0cddle
N3o06perenue pagno A.C.
31 IToroBbIM.
[TpuHIMIIBI paHOCBSI3H.

39 CBolicTBa 2JIEKTPOMArHUTHBIX
BOJIH.

33 O06o6marmuii ypok bubnmorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«OCHOBHbIE XapaKTEPUCTHKH,
CBOICTBA U UCIIOJIb30BAHNE
AJIEKTPOMATrHUTHBIX BOJIHY.

https://m.edsoo.ru/ff0ced22

KonTponbhas padora Ne 2

bubmuorexa [IOK

34
«Mexaumaeciue n https://m.edsoo.ru/ff0cf02e
AJIEKTPOMATHUTHBIE BOJIHBI)
35 [Tpunmun I'tolirenca. 3akoH
OTpaKCHHUSI CBETA.
36 3aKoH MPETIOMJICHHS CBETA. bubmmorexa [JOK
https://m.edsoo.ru/ff0cf862
37 [TonHoe oTpakeHue. bubnmnorexa [JOK
https://m.edsoo.ru/ff0cta42
JIunza. Iloctpoenue
38 N300paKCHHH B JIMH3E. bubmmorexa [JOK
Popmyiia TOHKOH JIUH3BI. https://m.edsoo.ru/ff0cfc68
YBenuueHue JMH3HL.
Jlabopamopuasa paboma Ned
39 «OmnpeneneHne ONTHIECKOM bubnmnorexa [JOK
CUJIBI ¥ (JOKYCHOTO PacCTOSHUS https://m.edsoo.ru/ff0cf610
coOMparoIIe JTUH3bD»
40 Hucnepcus certa. Bbubmmoteka LJOK
https://m.edsoo.ru/ff0cfel6
A1 HNuTtepdepeniius MexaHuueCKuX bubmmorexa [JOK
BOJIH U CBETA. https://m.edsoo.ru/ff0cffc4
o Judpakius MexaHn4ecKuX Bu6miorexa LIOK
Bo https://m.edsoo.ru/ff0d015e
JudpakimonHas peueTka.
CBeTOBBIE BOJIHBI.
DneKTpOMarHuTHas Teopus Bu6nuorexa IJOK
43 ceera. Jlaboparopuas pabora

NeS «M3mepenue nimHbI
CBETOBOW BOJIHBD»

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Buasl uznyuennii. Ucrounuku

44
CBeTa
CrnexkTpanbHblil aHAIIN3.

45 JlabopaTtopHnast pabota Ne 6 bubnmnorexa [JOK
«HaOmnronenne CIuIOMIHOTO U https://m.edsoo.ru/ff0d0302
JIMHENYaToro CIeKTPOB»

" ﬁ?ﬁi@iﬁ(}e&m : Butnorexa LIOK
e — https://m.edsoo.ru/ff0d091a

4 [Ikana 3MeKTpOMarHUTHBIX bubnmnorexa [JOK

/ M3ITydeHHUH https://m.edsoo.ru/ff0dOafa
[Tocrynartsl Teopun

48 OTHOCUTEIbHOCTH. bubnmorexa [JOK
OTHOCUTENBHOCTD https://m.edsoo.ru/ff0d0afa
OJIHOBPEMEHHOCTH.

OcHOBHBIE CIIEJICTBUS U3
49 ::sgl};ﬁa;f;ocheﬂbHOCTH Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d0ca8
DJIEMEHTHI PENITUBUCTCKON
JTUHAMUKH.
Koumponsnas paboma Ne 3

50 «OnTuka. bubmmorexa [JOK
DJIEMEHTHI TEOPUU https://m.edsoo.ru/ff0d0fd2
OTHOCUTEIIbHOCTH»

51 3apokJIeHEe KBAHTOBOM
teopun. PoTod3deKT.

5 Teopus pororddexra. Bbubmmoteka LJOK

https://m.edsoo.ru/ff0d1162

53 DOTOHBI. bubmuorexa [JOK

https://m.edsoo.ru/ff0d1356

54 Pemenue 3anay 1o reme bubnuoreka [IOK

«CBeTOBBIE KBAaHTED.

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

Omnsitel Pesepdopaa. Anepnas
MOJIeJIb aTOMa.

56

KBanrtoBeie noctynarsl bopa.
Monenn

57

aroMa Bojopoaa no bopy.

58

Meroasl HaOIIOAEHUS 1
PETHCTpALINH
3JIEMEHTAPHBIX YACTHI]

59

OTKpBITHE PATMOAKTHBHOCTH.
Anbda-,
Oera- ¥ raMMa- U3ITyYCHHSI.

60

PanguoakTtuBHbIE IIpCBPALICHHA.

61

3aKoH paInOaKTUBHOTO
pacrnazga.
[Tepuon nonypacnaza.

62

OTKpbITHE HEUTPOHA.

63

CtpoeHue aTOMHOTO si/ipa.
Snepuslie

CHJIBL. DHEPTHsI CBS3H aTOMHBIX
anep.

64

SlnepHble peaKiiuH.
DHepreTUYecKuit
BBIXO/I SI/ICPHBIX PEAKIIUH.

65

Henenue snep ypana. Llennbie
AJIEpHbIE
peakuuu. SInepHslii peakTop

66

TepmosiiepHbIe peakiuu.
[Ipumenenue
AJIEPHON SHEPrETUKH.

67

Konumponvnan paooma Ne 4
«ATOM H
ATOMHOE SIIPO»




buosornueckoe nelicTBue

paaruOaKTUBHBIX HBqueHHﬁ.

bubnuoreka [{OK

68 1
Oranbl pa3BUTUA QUUKU https://m.edsoo.ru/ff0d1784
3J€MEHTaPHBIX YACTHII.
Htoro 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

o I'. 4. Maxumes u b.b. byxosues H.H. Corckuit ®uszuka 10 kiacc. YueOHUK
TUTs1 001Ieo0pa3oBaTeNbHBIX yupexkaennid.- M.: «IIpocsemenue» 2014 .

o I'. 5. Msakumes u b.b. byxosues H.H. Corckuii ®u3nka 11 kmacc. Yuebnuk
U1t 001Ieo0pa3oBaTeNbHBIX yupexkaenuid.- M.: «IIpocsemenue» 2015 .

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. KontpoisbHo-u3Mepurenbubie Matepuaiibl. @usnka: 11 xknace / Coct. H.N.
3opun.- M.: BAKO, 2011. -112 c.- (KoHTpoJIbHO-U3MEPUTEIbHBIE MATEPUATIBI).

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bu6mnoreka IJOK https://m.edsoo.ru/ff0d1784
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